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riie  ablircviation  (*)  sijjnifies  illustrated  articles. 


GENERAL. 

A 

Accidents : 

Berkshire  street  railway  bridge,  203. 
Bridge  in  Biughamton,  566. 
Clmttalioochee  Uiver    bridge  injured    by 
"   flood,  20S. 

Collapse  of  a  Montreal  pier  shed,  320. 
Niagara  power  plant  damaged  by   liglit- 
ning,  l.">6. 
.Xcioiiiiting : 

Maintenance  of  way  systems  (Walter  G. 

Berg),  3.")0. 
Report  of  committee, 'Good  City  Govern- 
ment and  National  Municipal  League, 
466,  498. 
Adelaide,  So.  Aus. : 

Harbor  works  at,  472. 
Air : 

Huniiility  regulation  in  Washington,  320. 
Liquid,  delivered  in  Berlin,  444. 
Method    of    purifying     in     refrigerating 

I)lant,  Kocliester,  .^23. 
Testirg.  in  tunnel  construction,  246*. 
Air,   Compressed : 

Physiological  effects  of,  12.5. 
Alum  : 

Detection  of,  in  water,  137. 
Aluminum  : 

Produi'tion  of.  In  the  U.  S.,  668. 
.Vraerican   Italhvay   Engineering  and  Main- 
tenance of  Way  Asso.,  Convention  of, 
328. 
American  Institute  of  Electrical  Engineers, 

Students  of,  337. 
American   Institute    of    Mining  IJngineers, 

Annual  meeting,  217. 
American     Society     of     Civil     Engineers, 
Asheville  convention,  673. 
Convention  of,  676,  699. 
Growth  of,  97. 
.Vmerlcan  Society  of  Heating  and  Ventilat- 
ing Engineers,  Meeting  of,  134. 
American  VVater  Works  Association,  649. 
Arches  : 

Small  concrete,   West  Hartford,    Conn., 

428*. 
Two-hinged    (.\.   R.   McKim),    61;     (C. 
S.),  180;    (Edw.  Godfrey  J,  227;    (C. 
S.),  .326;    (Edw.  Godfrey  and    A.  R. 
McKimj,  442;    (G.  M.  Braune),  498; 
(K(H-.  Godfrey),  702*. 
Theory     and     calculation     of     the    two- 
hinged,    spandrel-braced     arch     (Alex. 
Rice  .McKim  I,  380*. 
Architecture  : 

Alumni   fellowship    of    Univ.  of    Penn., 

205. 
John  Stfewardson  scholarship,  37. 
Large  shop  roofs  in  PaHs,  523. 
Architecture,  Landscape : 

Washington,  D.  C.     (Arthur    A.    Shurt- 
leffl.   170*. 
.\rmour  Institute : 

Fire  protection  engineering  at,  594. 
Ash  Conveyor : 

Collapsible,    in    plant     of    Mutual    Life 
Building,  New  York,  8.5*. 
Asphalt  : 

Experiments  in  Washington,  460. 
General  Asphalt  ('o.,  incorporated,  539. 
Pavements  in  Columbus,  O.,  4.53. 
Repairs  In  San  .\ntonio,  Tex.,  613. 
Wear    of    i)avements     in     Chattanooga, 
Tenn.,  623. 
.\ssociation    of     Railway     Superintendents, 

Committee  appointment,  249. 
,\llanta,  Ga. : 

Cost  of  water  filtration  at,  310. 
System  of  sewerage  in,  193. 
.Mlantic  City,  N.  .1. : 

Electrolysis  ordinance,  56. 
Atlleborough,  Mass.: 

Wear  of  stand-pipe,  539. 
.\iislralia  : 

.\<li'laidf-T'ort    Darwin     triins-contliieiital 
railway,  .58. 
.Viitoniobiles  ; 

Speedway,  Ivikewood,  N.  .!.,   128. 


Baltimore : 

Garbage  reduction  plant  at,  633*. 
Beams : 

Design     of     steel-concrete      (Sam'l     D. 

Bleich),  383. 
Sagging  of  floor,  498. 
Berlin,  Germany : 

Liquid  air  delivered  In,  444. 
Binghamton,  N.  Y. : 

Mechanical  filter  plant  at,  499. 
Boilers,  Steam : 

Capacity  of  cast-Iron  sectional,  111. 
Dunnell  plant,  Apponaug,  R.  I.,  247*. 
Flue  temperatures  and    boiler    economy, 

685. 
Robb-Mumford  double  drum,  497*. 
Boston  Society  of  Civil  Engineers : 
Annual  meeting  of,  328. 
Dinner  of,  255. 
Boston  : 

Skyline  in,  482. 

Water  consumption  In.  510.  639. 
Wood  block  pavements   laid   in,  372. 
Breakwater  : 

Buffalo  system,  343*. 
Bricklayers : 

Capacity  of,  499. 
Bricks : 

Cape  To\yn,  S.  A.,  Cost  of,  281. 
Carborundum  as  an  abrasive,  382. 
("ottancin  system  of  steel  cored,  444. 
Statistics  of  paving  in  Iowa,  636. 
Wear     of    pavements     in     Chattanooga, 

Tenn.,  623. 
Bridge  (tables  (See  Cables). 
Bridges : 

Accident  in  Binghamton,  566. 
Berkshire  street  railway  accident,  203. 
Blackwell's  Island  bridge  structure.  New 

York,  218*. 
Cantilever,   early   and  curious   types  of. 

Paper  by  A.  W.  Parker   (Boston  Soc. 

of  C.  E.  Mtg.),  328. 
Chattahoochee  River.  Columbus,  Ga.,  in- 
jured by  flood,  208. 
Comparison  of  eyebar  chains   with   steel 

wire  cables  for  Manhattan  bridge,  ()9(!. 
Construction  continued  on  Randolph  St. 

bridge,  Chicago,  337. 
English  steel  highway,  499. 
Erection     of     Miramichi     bridge.     New 

Castle,  N.  B.,  266*. 
Failure  of  highway,  Trenton,  N.  J.,  37. 
Fern     Street     Bridge,     West     Hartford, 

Conn.,  428. 
Himalaya  suspension,  554. 
History  of,  for  25  years  (W.  II.  Burr), 

19. 
Kew  Highway,  England,  322. 
Loading     railway.       Henry     W.     Hodge 

(Am.  Soc.  of  C.  E.  mtg.),  699. 
Manhattan  bridge.  New  York  City,  190; 

Report  of  Commission,  296. 
Monongahela.  Pittsburg,  2*. 
Moving  on  sleds  at  Bradford,  Pa.,  137. 
Omaha  Interstate.  98*. 
Ornamental,  in  private  park,  546*. 
Penn  R.  R.,  52d  St.,  Philadelphia.  174*. 
Reconstruction    of    Mayence,    Germany, 

494. 
Reinforced     concrete      highway     bridge, 

Foredyke  Stream,  England,  4(X). 
Review  of  bridge  construction,  393. 
St.  Lawrence  River ;  Anchor  approaches 

for  the  Quebec  cantilever,  373*. 
Springville,  N.  Y.,  highway  bridge,  634*. 
Steel  truss  highway  bridge  with  concrete 

floors,  Portage  County,  O.,  423*. 
Types  and  details  of  construction  (P.  W. 

Skinner). 

Colossus,  Easton,  Schuylkill.  Trenton 
and  Mendota  bridges,  378*. 

Druid  Hill  Park,  Baltimore:  Noce,  St. 
Guistina,  Tyrol;  Mirabeau,  Paris, 
401*. 

Surprise  Creek  Arch.  Canadian  Pa- 
cific; Panther  Hollow,  Pittsburg: 
Driving  Park,  Rochester,  424*. 


Lake   St.,    Minneapolis ;    V'iaur   Viaduct, 
France,  4.55*. 

Niagara  Railway  Arch,  484*. 

Carlsburg  Viaduct,  Denmark ;  Old 
Forbes  St.,  Pittsburg ;  Riverside 
Cemetery,  Cleveland ;  Brooklyn- 
Brighton  V'iaduct,  Cleveland,  516*. 
Cornhouse,  Switz. ;  Passy  Viaduct, 
France,  572*. 

Paderno  Viaduct,  Italy ;  Eads,  St. 
Louis ;  Kal-ser  Wilhelm,  Muengsteu, 
Germany,  600*. 

Garabit  Viaduct,    France ;    Rhine    at 
Bonn ;  Dusseldorf,  Germany,  628*. 
Williamsburg  bridge,  482. 
Wood  block    paving,    Washington    Ave. 

bridge,  Brooklyn,  152*. 
Yellow  Creek  bridge.  Lake  Erie,  .\lllance 

&  Wheeling  R.  R.,  210*. 
British  Columbia : 

Output  of  mines  for  1902,  454. 
Brooklyn : 

Difficult   sewer    crossing    under    an   ol<l 

aqueduct  in,  579*. 
Extension  of  sewerage  system,  22.5. 
Pavements  of,  489*. 
Wood  block  paving,   bids  opened  in,  384. 

On  Washington  Ave.  drawbridge,  1.52*. 
Buchholz,   Carl   Waldemar,    Biography  of. 

Oil*. 
Buffalo,  N.  Y. : 

BajTies  garbage  disposal  works  at.  610. 

Breakwater  system,  343*. 

Niagara    River    dam     (J.    H.    Massie), 

398*. 
Buildings : 

Ans'onia    apartment    hotel.     New     York, 

50*,  78*,  202*,  293*,  4(il*. 
Bi-Centennial  memorial    buildings,    Yale 

University,  604*. 
Cedar  St.  building,  New  York  City,  294*. 
Cornell    medical    building.    277*,    301*, 

.520*. 
Government  Printing  Office.  Washington, 

D.  C,  242*,  512*. 
Ilallenbeck  building.  New  York,  Concrete 

pile  foundations,  377*. 
Hotel    Belmont,   New    York    City,   146*, 

351. 
Ingalls  building,  Cincinnati,  540*. 
Lvlng-ln  Hospital,  New  York,  37*,  157*. 
.Manhattan       Life     building,     Enlarging 

and   remodeling,   338*. 
National      Capital,      Beautification      of 

(Fred'k  Law  Olmsted,  Jr.),  302. 
New  engineering  building,   University  of 

Michigan,  245. 
New  Schlesinger  &  Mayer  store  building, 

Chicago  (Louis  H.  Sullivan).  194*. 
New  York  Stock  Exchange,  181*,  440. 
I'osslble     improvements     in     mechanical 

plants  in,  594. 
Reinforced  concrete   (A.  W.   Ransome), 

.527. 
Skyline  in  Boston,  482. 
Survey    of    buildings    necessary    during 

erection,  District  of  Columbia.  329. 
Timber  as  a  structural  material,  621. 
Union  Engineering,   New  York,  481,  511 

(J.  J.  R.  Croes),  527,  547,  012,  623. 

IJoston  opinion  on,  609. 
Upton's    refrigerating    plant,    Rochester, 

N.  Y.,  .523. 


Cables.  Bridge  : 

.Steel   wire,  Comparison  of  eyebar  chains 

with,  for  Manhattan  bridge,  696. 
Williamsburg,  Recommendations    for  re- 
pairing, 80. 
Cables,   Submarine : 

American  Pacific  complete  to    Hawaiian 
Islands,  88. 
Caissons : 

Manner  of  sinking  in  Chicago  (Louis  H. 

Sullivan),  194* 
Method  of  sinking  tunnel  sections.  27-3. 
Mono-'gahela  bridge,  Pittsburg,  2*. 
Ciinibriilge,  Mass.  : 

.\nniial   meter  rental   in,  461. 


Meters  recommended  for    water    supply. 

199. 
(Canals : 

Chicago  drainage  water  power,  612. 
Effect  of  Erie  on    development    of  com- 
merce of  the  Great  Lakes,  021. 
Erie  and  Beaver.  Closing  of.  692. 
History  of,  for  25  years  (W.  H.  Burr), 

19. 
International  competition  for  designs  for 

ship  lock.  566. 
New  York  State  improvements,  24.5,  32.*. 
Panama,  alternative  plan,  217. 

Conditions   attending    construction   of. 
.537. 

Treaty,   130. 

Treaty  ratification,  293. 
Projected  I^ake  Champlain  and  St.  Law- 
rence ship   canat     (E.   G.    M.    Cape  I. 

400. 
Suez  Company's  revenue  for  1902,  (Mil. 
( 'emeut : 

Canadinn  Importation  of  .Vmerlcan.   1"!. 

C\na(llan  tests  of  Purl  land.  464. 

Cause      of      cementing      value      of      ro  '.; 

powders   {  \.  S.  Cushman  I ,  tKU. 
Different  uses  for  Portland.  227. 
Industry  in  1902,  061. 
Mixture  of  Portland  and  hydrated  lime. 

276. 
Penn.  Portland  industry.  204*. 
Report  of  American  Society  of  Civil  E  i- 

gineer's  special  committee  on   unifo..n 

tests.   132. 
Temperatures  acquired  by  Portland,  dur- 
ing setting.  Watertown  Arsenal,  490. 
Walks  In   Maukato.  Minn..  499. 
Cement  plants: 

.MscMi's      .Vmerlcan       Portland      Ceme-it 

Works.    10*. 
Exoloslon    i'l     Edison    Portland     Wo:ki. 

StewartsvlUe.  N.  J..  249. 
Gas  engine  plant  at  lola,  Kan..  .5.39. 
Use  of  barlxvl  wire  for  reinforcing,  2!H. 
Chattanooga.  Tenn. : 
Cl'crt  roads  in,  .580. 
Wear  of  brick  and  asphalt  pavements  in. 

023. 
Chicago; 

.\nti-smoke  ordinance,  369,  .55)4. 
Car  ferry  on  C^hlcago  River.  495. 
Enforcement  of  sanitation  ordinances  ii. 

013. 
Extension  of  the  sanitary  district.  3.il. 
Proposed  subway  svstem.  201*. 
Randolph  Street  bridge  construction  con- 

tinned.   3.37. 
Some  statistics.  376. 
Water  waste  in,  .506. 
Wood    block    paving    on      Rush      Slreet- 

bridge.  Wear  of.  320. 
Chimneys  : 

Pacific   Electric     Railway     station.     Los 

Angeles   (Jas.  D.  Schuyler).  374*. 
Plundiing  a  brick.  439. 
Circuit-breaker: 

Stanley  Electric  Mfg.  Co.,  528. 
Clermont-Ferrand.  France : 

Hydro-electric  installation  at,.  460. 
Cleveland  :  ,  . 

Defective     work   in     waterworks     intike 

tunnel,  5.52*. 
Coal  :  ,    „._ 

Calculation  of  calorific  novver  of.  2-)7. 
Consumption  record  af  British    Xylonite 

Company's  plant,  472. 
Coal  handling  machinery  : 

.\urora.  Elgin  &  Chicago  Railway  phrit. 

53*. 
(^offerdanis  • 

Mononirahela  bridge.  Pittsburg.  2*. 
Spier  Falls  D.am,  688*. 
Colorado:  .        . 

Road  construction   in,  491. 
Colorado  State  College:  _     _ 

New  building  for  civil  and  irrigation  eii- 

giiieerlng  department.  423 
Columbus,  O. : 

Asphalt  pavements  in,  45.5. 
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Concrete: 

Compressive  resistance  of  concrete  steel 
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Floor  of  Portage  Countv  highway  bridge. 

t>hio,  423*. 
Methods  of  waterprooliug.  Discussion  of 
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Monongahela  bridge.  Pittsburg,  2*. 
Oil  treatment  for  leaks  in,  443. 
Preservation  of  irou  in,  554. 
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Small   arch  at    West    Hartford,    Conn.. 

428». 
Su|>erstructare,  Ston.v  Point  extension  of 

Kuffalo  breakwater  s.vstem,  343*. 
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CrawfonI  >.  2M. 
I'se  of  Portland  i-ement  in.  227. 
I'o  "crete-steel : 

(A.   V.  Sims  I,  137. 
I'oncrete-stee!  Construction  : 

Chimney  for  power  station.  Pacific  Elec- 
tric Ry.,  lios  Angeles  (Jas.  D.  Schuy- 
ler), 374». 
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F^lectrically  operated  gold  dredge,  323. 
■"tieii.    H.     M.    Robert,"    Brazos  River, 
Te.\as,  272. 
Dublin.   Ireland: 

Discharge  of  sewage  into  Dublin  Harbor 
(W.    K.    Parry    and    W.    E.   Adeney), 
177. 
Duluth,   Minn.: 

<iarb.Hge  disposal.  436. 
Dusseldorf   F^xposition : 

Financial  succes.s  of,  324. 
Economizers : 

Stack    (W.  H.  Bryan),  32(1. 
Education  : 

Engineering.  .5(17. 

I'niv.  of  Michigan,   Engineering  depart- 
ment, 346. 
Value  of,  in  engineering;  509. 
Egypt : 

Concrete  reinforced  in,  494. 
Electric  Plants : 

Small  ligthing  and  pumping  plant,  GufC- 
ney,  S.  C,  525. 
Electrolysis : 

Atlantic  City   (N.  J.)    ordinance,  5(i. 
Elevators : 
Ontrifugal   pumps  for  elevator    service, 
Equitable  Building,  Atlanta,  (Ja.,  623. 
Equipment  in  Mutual  Life  building.  New 

York.  85*. 
Proper  care  of,  ,595. 
Eliot.  Charles.     Memorial  to.  704. 
Engineering  Record,  Twenty-fifth   anniver- 
sary of  (H.  C.  Meyer),  17. 
Engineering : 

Broader  application  of,  121. 

Chicago  agency,  31(5. 

Civil  and  irrigation  department,  Colorado 

State  Ck>llege,  New  building  for,  423. 
Department  in  Univ.  of  Michigan,  346. 
Development  in  practice,  393. 
Education,  567. 
English,  481. 

Field  construction  in  civil   (F.  W.  Skin- 
.     ner),  31, 

Fire  protection,  Armour  Inst..  595. 
(ieneral  theory  of  flexure,  337. 
Hall,  Iowa  State  College,  137. 
Indiana  Society  incorporated,  130. 
Its  relation   to  state  and  municipal   en- 
terprises, 421. 
Precedents  in   hydraulic  power    develop- 
ment, 193. 
Railway  civil,  .593. 
Relations  of  electrical   and  civil    (T.   C. 

Martin),  29, 
Reports.  169. 

I'nion  building  for  national  societies, 
4S1.  511  (J.  .1.  Croesi,  .527,  .547.  612. 
(=2.3. 

Committees'  action  on,  687. 
American  Soc.  of  C.  E.  resolutions  on, 

6T4. 
Boston  opinion  on.  609. 
I'niversity  of  Penn.  building,  5.39. 
Value  of  education  in,  509. 
View  of  industrial  combiimtions,  685. 
Water    works,    by   city   councils    (W.   T. 
Brooke).  302. 
Engineers'    (;iub    of    St.     Lnuls,     Annual 

meeting,  131. 
Engineers'  So<'iety  of   Western    Penn..   An- 
nual banquet  of,  279. 
Engl"eers : 

And  the  public  (D.  L.  Turner).  ."m."i. 


Bonding,  685. 

Civil  engineers  in  the  navy,  365. 

Compensation  of,  (i8X, 

Kduintion  of,  68(i.     , 

Examination  in  the  navy  for  civil,  461. 

In  railway  maintenance  of  way    depart- 
ment, 522. 

Mental  equipmeut  of,  537. 

Method   of  choosing  city     (A.    Marston 
and  G.  W.  Miller),  198. 

Reasons  for  success   (Geo.  Hill),  610. 

Success  of  a  young  consulting  engineer, 
5(i7. 

Unitetl  States  navy,  civil,  126. 
Engines.  t!as : 

Plant  at  lola.  Kan.,  539. 

Plant  of  Milwaukee  Gas  Light  Co.,  023. 

Three-cylinder  compound ;  Clarke,  Chap- 
man &  Co.,  245. 

Westinghouse       double-acting,       double- 
crank  tandem,  206*. 
Engines,  Oil : 

Ostergren  self-starting,  60S*. 
Engines,  Steam  : 

Difference  in  running  of,  due  to  oil,  511. 

Foundations  for,  in  power  stations.  299. 

In  .\merican  Steel  &  Wire  Co.'s  plants, 
510. 

Remarkable     perfornmuce     with     super- 
heated steam,  300. 

Solar  furnace  for,  442. 

Suppressed  vibrations  of,  257. 

Test  of  Buffalo  Forge  Company's,  279. 

Use  of  reheaters  in  compound,  496. 

Value  of  indicator    diagrams  in  compli- 
cated diagnoses.  538. 

Warren  rotary,  695*. 
Europe : 

Road  construction   and   maintenance   In, 
436. 

Tramway  practice  in,  4(j3. 
Excavations : 

Estimating  quantities,  Wachusett  Reser- 
voir (Chas.  A.  Bowman),  003*. 

Hotel  Belmont.  New  York  City,  146*. 

Indiana  Harbor  sewer   (Otto  Gersbach), 
370*. 

New  Y'ork  Rapid  Transit  tunnel,  596*. 
Explosions : 

Prof.    C.    Bach   investigations   on   boiler, 
225. 

Dynamite,     in      Philadelphia      filtration 
plants,  156. 

East  Boston  tunnel,  686. 

i' 
Fall  River,  Mass. : 

Water  consumption  report,  611. 
Ferr.v,  Chicago  River  car  ferry,  495. 
Filtration,  Sewage : 

Directions  to  pipe  inspectors.  .551*. 
Percolating    filters    in    Harrogate,    Eng., 
472. 
Filtration,  Water : 

Automatic  modules  for  regulating  speed 

of   (.John  H.  (iregory),  635*. 
Cost  of  in  Atlanta,  Ga.,  31(5. 
Design   and    construction    of  slow    sand 

filters  (.lohn  II.  (Jregory),  (KKl. 
Lawrence,  Mass.,  new  plant,  325. 
Mechanical    plant,    Binghamton,     N.    Y'.. 

499. 
New  York  Stock  Exchange,  181*. 
Philadelphia  system,  33*.  317*,  366*. 
Pittsburg,  594. 

Resauding  filters  at  Poughkeepsie,  497. 
Slow  sand  plant,  W'ashington,  D.  C,  58 

(.1.  S.   Schultz),  2()9*. 
Slow  sand  plant  at  Y'onkers,  N.  Y.,  549*. 
Valuable  data  on  mechanical,  365. 
Fire : 

Prevention  congress,  324. 

Protection    engineering.     Armour    Inst.. 

594. 
Roosevelt  building,  Broadway  and    30tli 

St.,  New  York,  348. 
Taylor  Building,   New  Y'ork.  ,S3. 
Fitchburg,  Mass. : 

Block  pavements,  224. 
Flagstaff : 

Lowering,       at       Chicago       Exposition 
grounds,  443. 
Flood : 

Kansas  City  during,  637*,  686. 
Mississippi  Valley,  703*. 
Floors : 

Special   shop,   in    American    Locomotive 
works,  574. 
Flues : 

Economizers  in   (Wm.  H.  Bryan),  326. 
Smoke  and  gas  system  in  Ansonia  apart- 
ment hotel.  New  York,  135.  • 
Temperatures  and  boiler  economy,  (585. 
Ford  (iity,  Pa. : 

Gas  engine  pumping  station  at,  .547. 
Foundations : 

Concrete  pile.  Halienbeck  building.  New 

York,  377*. 
Government    Printing    Office,    Washing- 
ton, D.  C,  242*. 
History  of,  for  25  years  (W.  H.  Burr), 

19. 
New  Croton  dam,  .5(5.5. 
Papers    and    discussions    at     meeting   of 

Boston  Society  of  C.  E.,  232. 
Schlesinger  &  Ma.ver  store  buildi'ig,  Cihj- 

cago    (Louis  H.   Sullivan).  ItH*. 
Spier  Falls  dam.  Hudson  River   (Cieorge 

E.   Howe  I,  6SH*. 
Steam  engine.   299. 
Franiingham.  Mass,  : 

Crossing   under   Sudbury   Aqueduct    Willi 


a  sewer  pipe     (Chas.    W.    Sherman), 

222*. 
Fuel: 

Coal  and  cement  bricks  for,  242. 

Oil  in  Houston  Electric  Co.,  Tex.,  (540. 

Paper  by  Edw.  Atkinson   (New  Eng.  W. 

W.  Asso.  mtg.),  305. 

G 

Garbage  disposal : 

Baynes  works  at  Buffalo,  610. 
Crematory,  McKeesport  sold,  .580. 
Duluth,  Minn.,  436. 
Reduction  plant  at  Baltimore,  (533*. 
Gas  tester,  Shaw,  246*. 
Gauges,  Steam : 

Measuring    flow   of   water   by   means   of 
reiording-pressure    gauges    (E.    Kuich- 
ling),  554;   (F.  G.  Winslow),  554. 
Pressure   recording,    as     aids    in     water 
works    management     (A.   O.    Doane), 
486. 
Pressure   recording,   as   protection  to- re- 
pair department   (.lohn  Venner),  583; 
(Prank  E.  Merrill),  583. 
Georgia  : 

Public  roads  in  Bibb  County,  490. 
(jirders : 

Shipping  a  pair  of  long  plate,  487*. 
Glasgow,  Scotland : 

Additional  water  works  for,  703. 
Glass : 

Transverse  breaking  test  of  plate    glass, 
613. 
(jlreat  Britain : 

Combination  of  power  plants  with  refuse 
destructor  works  in,  370. 
Great  Lakes : 

Development  of  the  commerce  of,  621. 
(Jreensboro.   Vt. : 

Steel    tape   ba.se-line  measurement.   5.53. 

H 

Halifax,  N.  S. : 

Hoii.se  numbering  In,  279. 
Harbors : 

Protection  of  sand  beaches  in  Massachu- 
setts, 73. 
San  Francisco  sea  wall  sinks,  6.3. 
Works   at     Adelaide.     South     Australia. 

472. 
(See  also  Docks.) 
Ilarrisburg,  Pa. : 

Paving  projects  in,  .567. 
Reports  of  pavements,  410. 
Ilarrodsburg,  Ky. : 

Water  supply  litigation,  .595. 
Harrogate.  Eng. : 

Percolating  sewage  filters  in.  472. 
Hartford,  Conn. : 

Extension  of  water  supply,  382. 
Havana,  Cuba : 

Modern  road  machinery  used  in,  437. 
Relaxation  of  sanitary  conditions,  207. 
Street  improvements  in     (l!has.   E.    Mc- 
Dowell), 437*. 
Heating : 

Cornell  Medical  Building.  Ithaca,  N.  Y^, 

277*.  301*.  .520*. 
East     High     School,     Rochester,     N.    Y., 
228*,  2.53*. 
Funiace  system    in    public  librarv.     Ilion. 
N.  Y.   (W.  H.  Switzer).  133*. 
Hope  Mills  Mfg.  Co.,  N.  C,  613. 
Humidity  regulation  applied  to.  320. 
Lion  house.  Bronx  Park.  New  York.  (52*. 
Lying-in  Hospital.  New  York.  37*.  157*. 
New   Government    Building,    San   Fran- 
cisco, 468*. 
Palace  of  Crown  Prince  of  Japan,  352*. 
Railroad  and  other  shops.  495. 
Rockefeller  Hall.   Vassar  College.  440. 
Test  of  cast-iron  surface,   in  (connection 
with  fan  system    (R,  C.    Carpenter), 
325*. 
Twenty-five    years'    review    of     (W.     J. 
Baldwin),  27. 
Hoists  : 

Pawling  &  Harnischfeger  electric  travel- 
ing, ill  Milwaukee  garbage  crematory, 
581*. 
Honduras : 

Opportunities  for  capital  iu,  245. 
Hospitals : 

Lying-in  Hospital,  New  York,  37*.  1.57*. 
Hotels : 

Ansonia    apartment    hotel.     New     York, 

50*.  78*.  202*.  293*.  461*. 
Belmont.  New  York.  140*.  a51. 
House-moving  over  low  ground,  130. 
Hydrant  for  yard  service.  I'hapman   Valve 

Mfg.  Co..  232. 
H.vdraulic  slide  rule.  Hazen- Williams.  .321. 
Hydraulic  diagrams  and  further  notes  upon 
the  Hazen-Williams  slide  rule  (  L.  Met- 
calfl.  667*. 
Hydro-electric   and     hydraulic   plants    (See 
Water-power  plants). 


Ice : 

Drinking  fountain  supply    in  Cambridge. 
Mass.,  Cost  of,  275. 
Illinois  : 

Road  laws   (Prof.  Ira  O.  Baker),  431. 
Illinois  Society  of  Civil  Engineers  and  Sur- 

ve.vors.  Annual  convention.  131. 
lllnniiiiiition   (See  Lighting). 
Indiana    Engineering  Society,   .\niiual  con- 
vention. 1.31. 
Incorporation,  130. 
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Indiana  Harbor : 

Sewer    system     for      (Otto     Gersbach), 
370*. 
Imlustrial  Plants: 

Applications  of  machinery  in  an  Ameri- 
can steel  mill,  200. 

.Verial  tramway  of  Roebling's  Sons  Co., 
Pittsburg,  320. 

-Vtlas  Tack  Company,  Fairhaven,  Mass., 
74*. 

l>an  River  Power  &  Mfg.  Co.,  Danville, 
Va.,  574*. 

Dunnell  Bleachery,  Apponaug,  U.  I., 
247*. 

Electric  distribution  of  power  in  {C.  I^ 
Poole),  28. 

Lackawanna  Steel  Works,  Buffalo,  505, 
568*. 

Milliken  Bros.,  Arlington,  S.  I.,  176. 

.Motor  driven  machine  tools,  CO*. 

.New  shops  of  American  Locomotive  Com- 
pany at  Schenectady  (Lindsay  Dun- 
can), 692*. 

N.  Y.  Shipbuilding  Co.,  Camden,  N.  J., 
13*. 

Niles  100-ton  traveling  crane  in  Collin- 
wood  shops,  Michigan,  207*. 

Osaka  Military  Arsenal,  .Japan.  232. 

Power  driven  machine  tools,  Du  Bois 
shops,  Buffalo,  207. 

Semi-portable  bitulithic  paving  plant. 
420*. 

Shipbuilding  yards  of  (ireat  Lakes  Kngi- 
neering  Works,  55. 

Steam  economy  in  American  Steel  & 
Wire  Co.'s  plant,  510. 

Storage  battery  switching  engine  in 
Mas.s.  Cotton  Mills,  Lowell,  525. 

Ware's  Shoals  Mfg.  Co.,  Saluda  Kiver. 

s.  c,  57.5. 

Westingliouse   Elec.     &    Mfg.     Co.,   East 
*       I'ittsburg  Works,  increased  floor  si)a<e. 

566. 
Industries: 

Portland  cement,  in  Pennsylvania,  204*. 
Iowa  Engineering  Society,  Annual  meeting 

of,  131. 
Iowa : 

Statistics  of  brick  paving  in,  636. 
Iron : 

Preservation  of,  in  concrete,  .'i.")4. 

Protection  of,  Toch  lecture.  275. 

Tensile  tests  of  wrought,  bars.  (il3. 
Irrigation : 

Lining  of  ditches,  499. 

Losses  from  ditches  in  California,  58. 

National  works,  .538. 

Some  features  of  (Wm.  O.  Webber),  57. 

System  in  Siam,  128,  324. 

K 

Kansas  City : 

During  flood,  («7*,  m*i. 


Laboratories : 

Biological  and  chemical,  of  water  depart- 
ment. New  York  City  (Geo.  C.  Whip- 
ple), 487. 
Locomotive   for   Sibley    College,     Cornell 

Univ.    (H.   Wade   Ilibbard),   180. 
.Metallurgical,  Michigan  College  of  Mines. 

013. 
New  form  of  pressure  gauge  for  National 

Physical  Laboratory.  England,  257. 
New,  at  Itensselaer,  224. 
New  York  State  Commission  report,  275. 
l^  Grange.  111. : 

Septic  tank  at  (Wm.  B.  Ewing),  200*. 
Lamp,  Cooper-Hewitt  mercury  vapor,  77. 
Ijandscape  .\rchitecture   (See  Architecture, 

Landscape). 
I^awrenee,  Mass. : 

New  water  filter  for,  325. 
Lead  : 

New  melting  pot,  671. 
Legal  Decisions : 

Detroit,  Mich.,  balance  due  on  proposed 

courthouse  plans,  268. 
-Manufacturer's  right  to  his  name.  New 

York,  270. 
Skyline  iu  Boston.  482. 
Water    supply    litigation,    Harrodsburg, 

Ky.,  595. 
Water  works  suit    in    Valparaiso,   Ind., 
384. 
I.iehigh  University : 
Growth  of,  103. 
I,evees  : 

Mississippi   River.  Maj.   B.    M.    Ilarrod 
(Am.  Soc.  of  C.  E.  mtg.),  699. 
Lighting : 

Comparative   cost   of,    in     various  cities. 

2tt5. 
Municipal,  289. 
New  acetylene  burner,  526*. 
W.  D.  Ryan's  data  on.  225. 
Lignolite.  Invention  of,  64. 
liOcomotives : 

For    laboratory    testing    work.    Cornell 

Univ.   (IT.  Wade  Hibbard).  180. 
20-Ton  storage  battery  switching  engine. 
525*. 
I^ndon : 

Water  supply,  Municipal  control  of,  1.52. 
Lumbering : 

Flume,  Madera,  Cal.,  128. 
Lym'hburg,  Va. : 

Water  supply,  430. 
I/ytham,  England  : 

Refuse  disposal  in,  594. 


M 

McKeesport,  Pa. : 

Garbage  crematory  sold,  580. 
Machine  Tools : 
Motor  driven,  tiO*. 

Du  Bois  shops,  Buffalo,  207. 
Madeley  in  Shropshire,  Eng. : 

Gas  engine  pumping  station  at,  427. 
Mankato,  Minn.  : 

Cement  sidewalks  built  in  1902,  499. 
Cost  of  pumping  in,  613. 
Maps : 

Boston      Metropolitan,     water     district, 
showing   location   of   pumping  stations 
and  reservoirs,  661. 
Buffalo  Harbor,  343. 
Nahant  Bay,  Mass.,  550. 
New  York  Rapid  Transit  system,  220. 
New  York  State  dairy  region,  322. 
Proposed  dam  and    ship    canal,  Buffalo, 

399. 
Topographic  and  geologic,  of    gold    and 
coal   region,    Curry    County,    Oregon, 
472. 
Masonry  : 

Echo  Lake  dam,  Milford,  Mass..  104*. 
.Massachu.setts     Institute     of     Technology. 
Changes  at,  305. 
(irowth  of,  55. 
Massachusetts  : 

InHuence   of   water    slipply    on    tvphoid 

fever,  208. 
Metropolitan    water    district,    past    and 
present  methods  of  pumping  in   (A.  O. 
Doane),  600*. 
State  Board  of  Health  septic    tank  ex- 
periments, 151. 
State  highways  (A.  B.  Fletcher).  432*. 
Work  of  the  Mass.    Highway    ('ommis- 
sion,  491. 
.Mechanical  Plants  : 

Farmers'   Bank   building,    Pittsburg    (L. 

L.   Emerson),  492*. 
llcatinn     and     ventilating     East     High 

S<h<M)l,  Rochester,  N.  Y.,  228*,  2.53*. 
Hotel   Hilhnan,  Birmingham,  Ala.,  633. 
Mutual  Life  building.  New  York,  85*. 
New   Government    building,    San   Fran- 
cisco, 407*,  578*. 
Possible  improvements  in  plants  of  office 

buildings,  594. 
Triple-expansion  steam    pumps  in    office 
buildings.  Oil. 
Mercury  cleaning    device    (A.  O.   Doane), 

205*. 
Metals : 

Resistance  of,  under  high  temperatures, 
97. 
Metric  system  : 

I'assage  of  bill  deferred,  227. 
.Mexico : 

American  capital  invested  in,  248. 
Michigan  College  of  Mines,    Metallurgical 

laboratory  for,  613. 
J.'iddletown,  Conn. : 

Forestry  on   water  shed    of   Higley   Mt. 
reservoir,  461. 
Milwaukee : 

Electric     traveling     hoists     in     garbage 
crematory,  581. 
.Missouri : 

Dragging  clay  roads  in,  59.5. 
Missouri  School  of  Mines,  Summer  excur- 
sion of  geology  and  mining  class,  383. 
Municipal  Accounting: 

Report  of  committee  at  National  Confer- 
ence  for   Good   City   Government    and 
National  Municipal  League,  466,  498. 
.Municipal  affairs : 

Cleaning  streets  by  municipalities  instead 

of  private  contracts,  572. 
Dr.    Hutchinson's    report     on     proposed 

lighting  plant  in  Manhattan,  566. 
Engineering  and  its  relation  to,  421. 
Lighting,  289. 

Method  of  choosing  cit.r  engineers,  198. 
Report  of  New  York  State  Water  Stor- 
age Commission,  169. 
Report  of  Passaic  Valley  District  Sewer- 
age and  Drainage  Commission,  176. 
Municipal  engineering : 

City  problems   (.John  M.  Goodell),  22. 
Municipal  Engineers  of    the  City  of    New 
York : 
Society  organization,  382. 
Resolutions  on  Carn^ie  gift,  012. 

N 
New  Castle,  N.  B. : 

Miramichi  bridge  erection,  266*. 
New  F^ngland ; 

Coal  tar  pavements  in  northern,  430. 

Water    Works    .\sso<nation.    Meeting   of, 
78.  199,  305. 
New  Hampshire  : 

Law  against  contaminated  water,  595. 

Law  on  use  of  wide  tires,  61.3. 
New  .Ifrsey  : 

T)r  li   age   law,  499. 

Renort  of  I'assaic  Valley  District  Sewer- 
age and  Drjiinagp  Commissioners,  176. 

State  highwai  laws.  4.';3. 

SiniiM-vision  and  maintenance  of  roads  in, 
428. 
New  f>rleans  : 

Water  purification  in,  593,  (506. 
New  York  City  : 

Blaikwell's  Island  bridge  structure,  218*. 

Board  of  Health   notices  for  the    abate- 
ment of  nuisances,  325. 

Fin's,   83,  348. 

Harlem  River  207tli  St.  bridge,  441. 


Manhattan    Bridge    Commission    prelim- 
inary report,  296. 

Manhattan  bridge  structure,  196*. 

Municipal  lighting,  289,  567. 

Rapid  Transit   Railway,  Elevated  struc- 
ture of,  221*. 

Manhattan  Valley  Viaduct,  313*. 
Present  and  proposed  plans  of,  220*. 

Sale  and  storage  of  matches  in,  248. 

Street  cleaning,  in  1878,  18. 

Water  supply,  49. 
Conditions  at  new  Croton    dam,    565, 

661*. 
Department  to  employ  engineer  of  sur- 
face construction,  205. 
Old  Croton  aqueduct  to  be  submerged, 

498. 
Unsafety  of  south  end  of  Croton  dam, 
511. 

Water  waste  detection  in,  122*,  145,  404. 
New  York  State : 

Canal  improvements,  245,  329. 

Highway  improvement  bonds  in,  444. 

Laboratory  Commission  report,  275. 

Report  of  Water    Storage    (Commission. 
169. 

State  aid  road  law,  434. 

O 

Office  buildings : 

Cedar  St.  building.  New  York,  294*. 

Farmers'   Bank  building     (L.   L.     Emer- 
son), 492*. 

Government  Printing  Office,  Washington, 
242*,  512*. 

Ilallenbpck  building.  New  York.  .377*. 

Ingalls  building,  Cincinnati,  .540*. 

Manhattan  Life  building.  Enlarging  and 
remodeling,  338*. 
Ohio  Society  of  Surveyors  and  (Jivil  Engi- 
neers, Annual  meeting,  131. 
Oil: 

As  fuel,  Houston  Electric  Co.,  Tex.,  640. 

As  road  material    in    the    west   (H.  M. 
Chittenden),  435. 

Difference  of  running  steam  plant  due  to. 
511. 

Fuel  situation  in  the  Gulf  States,  671. 

On  macadam  roads  in  Bombay,  511. 

Treatment  for  leaks  in  concrete,  443. 
Oil  cup : 

Lnnkenheimer  mechanical,  255. 
Oil  separator : 

Test  of,  in  the  exhaust  of  a  condensing 
engine,  4(53. 


Parks : 

Proposed  parkway  in  St.  Louis,  482. 
Rei)ort   of  Commission,   District   of  Co- 
lumbia  (.\rthur  A.  Shurtleff),  170*. 
Pavements : 

Asphalt  repairs  in  Columbus,  O.,  453. 
Bituminous  macadam    (C.   A.   Kenyon), 

129. 
Bituminous  macadam  tests,  137. 
Block,  in  Fitchburg,  Mass.,  224. 
Brooklyn,  N.  Y.,  489*. 
Coal-tar  in  Northern  New  England,  430. 
Cost  of  asphalt  limited,  329. 
Cost  of  sweeping  and  cleaning  in  Roches- 
ter. 406. 
Experiments  on  asphalt   for,   in    Wash- 
ington, 460. 
Ilarrisburg,  Pa.,  projects,  567. 
Harrisburg,  Pa.,  report,  410. 
Inspection  of  work  during  progress,  .567. 
Methods  of  reporting  prices   for  paving 

(T.  E.  Petrie),  470. 
Semi-portable    bitulithic    paving    plant, 

426*. 
Statistics  of  brick,  in  Iowa,  (536. 
Street,  in  Detroit,  687. 
Superiority  of  creosoted  wood  block.  .320. 
Wear   of    brick    and    asphalt    in    Clitif- 

tanooga,  Tenn.,  623. 
Wood  block  bids  opened  in  Brooklyn,  384. 
Woo:l  block  laid  in  Boston.  372. 
Wood  block,  on  Washington  Ave.  draw- 
bridge, Brooklyn,  152*. 
Pennsylvania : 

Good  roads  law,  566. 
Personal  notes.  42,  65,  89,  112,  136,   1(K), 
185,  208,  232,  255,  280,  303,  328,  356, 
384,  411,  443,  471,  500,  528,  555,  584. 
612.  640.  676,  704. 
Piers : 

Collapse  of  a  Montreal  shed,  320. 
Underpinning  with  needle  beams  and  can- 
tilevers. Cedar  St.  building.  New  York 
Cit.v,  294*. 
Philadelphia : 

Rapid  Transit  Co..  Subway  structure  of. 

396*. 
Water  filtration  system,  33*,  317*.  366*. 
Philippine  Islands : 

.\ppropriation  for  relief  of,  325. 
Photography  : 

Over  exposed  blue  prints,  697. 
Piers : 

Monongahela  bridge,  Pittsburg,  2*. 
Piles : 

.Vdvantages  of  concrete.  257. 
Papers   and   discussions   at     meeting    of 
Boston  Society  of  C.  E.,  232. 
Pipe  joints : 

New  material  for,  552. 
Quantity   of  mortar   required   for    sewer 
(Horace  Andrews),  300*. 
Pipes : 

Design  of  steam,  employed  in  mechanical 
plants  of  buildings,  594. 


Directions  to  inspectors,  551*. 

Electrolysis  of  water,  in  Middletown, 
Conn.,   495. 

Laying  pipes  under  the  Su<lbury  .\(iue- 
duct,  Framingham,  Mass.  (Chas.  W. 
Sherman ) ,  222. 

Penn.  Union  Station,  Pittsburg,  297*. 

Raising  30-inch,  at  Mystic  River,  Sonier- 
ville,  Mass.   (John  L.  Howard),  60S*. 

Refrigerating,  in  sub-aqueous  tunneling, 
290*. 

Standards  for  sewer  (Alexander  Potter), 
470. 

Standard,  and  special  castings,  73. 

Standard  specifications  for  cast-iron  pipe, 
220. 

Submerged,  Necessity  of  careful  covering 
of,  257. 
Piping : 

iJetails  of,  in  plant  of  Mutual  Life  Build- 
ing, Now  York,  85*. 

Government  Printing  Office,  Washing- 
ton, D.  C,  512*. 

New  York  I^ying-In  Hospital,  159*. 

Partition  wall,  Aurora,  Elgin  &  Chicago 
power  station,  153*. 

Plan  of  steam,  in  Worcester  &  Black- 
stone  Valley  Railway  power  plant, 
462*. 
"Pitometer,"  Cole-Flad,  used  in  water 
waste  investigations  in  New  York, 
122*. 
Pittsburg: 

Lease  of  water  works,  511. 

Monongahela  bridge.  2*. 

Water   filtration,  594. 
Poles : 

Bases   for   telegraph,  telephone  and  trol- 
ley poles.  Battle  Creek,  .Mich..  281. 
Portage  County,  O. : 

Steel  truss  highway  bridge,  423*. 
Poughkpei)sie : 

Resaiiding  filters  at,  497. 
Power : 

Economic  production  (R.  H.  Thurston), 
35. 

Electrical  distribution  of,  in  industrial 
establishments   (('.  P.  Poole),  28. 

From   refuse,  370. 
Power  Plants : 
.  American   Steel     and    Wire    Co.,  steam 
economy  of,  510. 

Atlas  Tack  Company,  Fairhaven,  Mass., 
74*. 

Aurora,  Elgin  &  Chicago  Railway.  153*. 

Combination  of,  with  refuse  destructor 
works  in  Great  Britain,  370. 

Compressed  air.  North  Amherst,  il586. 

Develoi)ment  of  steam  (Goo.  II.  Barrus), 
25. 

Farmers'  Bank  building,  Pittsburg  (L. 
L.  Emerson),  492*. 

Gas  engine  plant,  Milwaukee,  023. 

Government  Printing  Office,  Washington. 
512*,  .543*. 

Hotel  Ilillman,  Birmingham,  Ala.,  0.33. 

Hydro-electric,    near    Misliawaka,    Ind., 
■  103. 

Lackawanna  &  Wyoming  Valley  Rail- 
road, 624*. 

Manchester  Traction,  Light  and  Power 
Co.,  Garvin's  Falls  (W.  V.  Batson), 
107*. 

Mutual  Life  building.  Now  York,  85*. 

New  Government  Building,  San  Fran- 
cisco, 407*,  578*. 

New  shops  of  American  Locomotive  Com- 
pany, Schenectady  (Lindsay  Duncan). 
6t»2*. 

New  York  Shipbuilding  Co.,  Camden, 
N.  .L,  13*. 

Niagara  Falls,  damaged  bv  lightning. 
156. 

Osaka  Military  Arsenal,  Japan,  232. 

Penn.   Union   Station,   Pittsburg.  297*. 

Philadelphia  Rapid  Transit  Company's, 
671. 

Worcester  &    Blackstone    Valley    Street 
Railway  Co.,  462*. 
Pumping : 

Engines  in  Detroit  pumping  station, 
650*. 

Management  of  stations  (Kenneth  Tor- 
rence ) ,  655. 

Massachusetts    Metropolitan    water    dis- 
trict. Past  and  present  methods  (A.  O. 
Doane),  660*. 
Pumps : 

A  gas  engine  pumping  station.  Ford  City, 
Pa..  547. 

.\utomatic  electric  pumping  plant,  351*. 

•Centi-ifugal.  for  elevator  service.  Equita- 
ble Building,  .\tlanta,  Ga..  62!?. 

Madeley  gas  engine  pumping  plant, 
Shropshire,  England.  427. 

Rotary   (John  T.  Wilkins).  .59. 

Sewage  pumping  station  at  Santiago, 
Cuba,  429*. 

Triple-expansion,  in  office  building,  611. 

Q 

Quebec : 

St.  Lawrence  River  Bridge  anchor  ap- 
proaches for  the  Quebec  cantilever, 
373*. 

R 
Railway  stations: 

Lackawanna    &    Wyoming    Valley  Rail- 
road, 624*. 
Long  Island  Depot  construction,  1,56. 
Power  equipment  of  Penn.    Union    Sta- 
tion, Pittsburg,  297*. 
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Itailways : 

Adeliii<l«»-Port   Darwin   trans-continental. 

Australia.  SS. 
Aerial    tramway   of  J.     Roebliug's    Sons 

CV>.,  I'ittsbiirg.  oJti. 
An  aiitoiuatic  outride  (rain  brake,  Xti. 
An  intercontinental.  -UJT. 
Appn>acb  to  Penn.  1(.  It.  bridge.  52d  St.. 

Philadelphia,  174*. 
Aurora.   KIgin   &   Chicago,   power   plant. 

153*. 
Baltimoi«  &  Ohio  exhibit    at    St.  Louis 

Exposition,  348. 
Bee  line  between  Old  Monroe  and  Mex- 

ii-o,  .Mo.,  tiUo. 
Berkshire  street  railway  bridge  accident, 

2tC. 
BiM-k  signals  on  elevated,  27tS. 
far  ferry  on  Chicago  River,  495. 
Cars  for  New  York  subway,  8S. 
Census  report  of  United  States,  498. 
I'inciiinati.  Georgetown  and  Portsmouth 

(E.  M.  Stevens).  40t>. 
Cost  of  Siberian,  1281. 
Device  for  removing  ice  from  third  rail, 

37C. 
European  tramway  practice.  4C3. 
Field  for  civil  engint>er's  work.  oiKi. 
Heating  and  ventilating  shops.  495. 
Lackawanna  &  Wyoming    Valley    Rail- 
road. 624*. 
Lake  Erie,  Alliance  &  Wheeling    R.  R., 

Yellow  Creek  bridge,  219». 
Maintenance  of  Way,  522. 
Maintenance  of  way  accounting  systems 

Waller  G.  Berg).  350. 
New  York  Central  terminal  plans,  2(S. 
New   Y'ork   Rapid  Transit  system,    Ele- 
vated structure  of,  221*. 

Section  4  excavating    and    timbering. 
5!H;». 

Manhattan  Valley  Viaduct.  313*. 

Present  and  proiMjsed  plans  of,  220*. 
New   York  terminal   of  Penn.   Railroad, 

S3. 
Norfolk  &  Western,  roundhouse  at  Ports- 
mouth. O..  C13. 
Pacific  Electric :  165  ft.  concrete  chimney 

for  power  station,  Los  Angeles   (.las. 

D.  Schuyler),  374*. 
IVnn.  K.  U.   track  laid  in  1902.  227. 
I'hiladelphia  Rapid    Transit    Company's 

power  plant,  671. 
Subway  structure,  396*. 
Proposed    extension    of     Ijehigh     Valley 

shops  at  Sayre,  Pa.,  571. 
Raising  a  steel  viaduct  at  Becks  Run  on 

Penn.  R.  R.,  577*. 
Rapid  Transit    extension    in    Brooklyn, 

300. 
Reconstruction      of     Frankfort-Mayence 

bridge,  Germany,  4!^ 
Soft  coal  rates  to  Chicago  advanced,  354. 
Steam   turbine    plants  for    electric   rail- 
ways, 351. 
Street  car  traffic  in  New  York,  03. 
Snbway  system  for  Chicago,  201*. 
Third-rail  interurban.  tKJ3. 
Third-rail  sleet  troubles,  2~~). 
Tramway  practice  in  Europe,  463. 
Treatment  of  ties  (W.  W.  Curtis),  580. 
Types  of  car  tracks  for  city  streets,  4(>5*. 
Valtellina    svstem,    hvdro-electric    power 

plant  of,  347*. 
Wages  of  employees  in    Malaga,    Spain, 

58. 
Worcester  &   Blackstone    Valley    [tower 

plant,  402*. 
Rainfall : 

Remarkable  in  Jacksonville,  F]a.,  539. 
Reading,  Mass. : 

Daily  water  consumption  in,  400. 
!{ef rigerating  plants : 

Cornell  .Me<lical  College,  301*. 

I'pton  (x>ld  .Storage  Company,  Rochester, 

N.  Y.,  .523. 
Refuse  disposal : 

Dr.   Woodbury's  schemes,  .5<>j. 
Lytliam.  England,  594. 
Power  from  refuse  in  Great  Britain,  370. 
Reigate.  England  : 

Automuiic  sprinkler    in   use    at    sewage 

disposal  works,  613. 
lt«iervoirs: 
Comparison   of   methods    of    estimating 
soil-stripping    from    (F'rank     S.     Hart), 

575. 
F'ailure  of  a  dam  at  Shelton,  Conn.,  224. 
Wa<'husett,   Estimated  quatitities   of  ex- 
cavation, 003*. 
River  |M)llution  : 

StrawlKjard  waste.  092. 
ICiiiid  rolliT.  .lulian  .Scholl  &  Co.,  Universal, 

179*. 
I  toads : 

Bibb  <>>untv.  «;«•<. rgia.  Public,  490. 
Brownlow  bill,  .'i7. 

Cementing  value  of  ro<'k  i>owfler8  as  road- 
building    material    (A.    S.   Cashman), 

<81. 
Chert,  in  Chattanooga,  580. 
Construction  in  (Colorado.  491. 
Construction  in  the  Ea.stem  State^,  407. 
Construction     and    maintenance  in    Eu- 

roiio,  43<>. 
Daily  sprinkling  of  mac:adam  nec-esmiry, 

4!»i». 
Dirt.  313;  («.  A.  Roullier),  420. 
Dragging  clay,  595. 
Furnace  slag  for    ma<-a<lam,    (Cleveland. 

0..  613. 
(io<wl  roads  movement,  421,  4tH. 


Highway  improvement  bonds.  New  York 

State,  444. 
Improved  macadam  for,  509. 
Improved  maintenance  of  earth    (Henry 

I*.   .Morrison),  459. 
International  conference  of  good,  88. 
I.j\ws  of  Illinois    (Prof.   I.  O.    Baker), 

431. 
Massachusetts     State    highways    (A.    B. 

Fletcher),  432*. 
Mo»leru     machinery     used     in     Havana, 

Cuba,  437. 
New  methods  of  construction    (Fred.   .7. 

Warren),  438. 
New  York  State  aid  law,  434. 
Novel  methods  of  construction,  Weaver- 

ville.  Cal..  6'J3. 
Oil  as  material  in  the  west  (H.  M.  Chit 

tenden),  435. 
Oiling  macadam,  in  Bombay,  511. 
■    Pennsylvania  good  roads  law,  566. 

Present  practice  of  construction    (James 

Owen),  422. 
Progress  of  steel  (Gen.  Roy  Stone),  438. 
Reasoning  of  a  "good-roads"  enthusiast 

(Ira  O.  Baker),  555. 
South  Dakota,  151. 

State  highway  laws'  of  New  Jersey.  433. 
Steam   roller   for:   Julian    Scholl  &  Co.. 

179*. 
Suj)ervision    and    maintenance    of    New 

Jersey,  428. 
Tar  on,  .553. 
Tractive   resistance  of    steel    wheelways 

(Ira  O.  Baker),  583. 
Wide   tires  for  good    (J.   M.    Heiskell), 

527. 

Law  in  New  Uamp.shire.  (J13. 
Work  of  Massachusetts  Highway    C!om- 

mission,  491. 
Rochester,  N.  Y. : 

Cost  of  sweeping  and    cleaning  asphalt 

and  brick  pavements,  406. 
Rockford,  111. : 

Water  meters  recommended  for,  623. 
Roofs : 

Large  shop  roofs  in  Paris,  523. 

S 
St.   Etienne,  France : 
Furens  dam,  2.50*. 
St.  Louis  Exposition : 

Baltimore  &  Ohio  Railroad  exhibit,  348. 
Liberal  Arts  Building,  499. 
St.  Ijouis : 

Proposed  parkway  in,  48,3. 
Salford.   England  : 

Sewage  purification  in  (.1.  Corbett),  109. 
San  Antonio,  Tex. : 

Asphalt  repairs  in,  613. 
San  Francisco,  Cal. : 

New  Government  Building  power  plant, 

407*.  578*. 
Water  sifbply.  131. 
Sanitation  : 

Abatement   of  nuisauees    in    New   York 

City,  325. 
.Vnnexation  of  Calumet  and  Evanston  to 

Chicago  district,  613. 
Conditions     attending     construction     of 

Panama  Canal,  537. 
Discharge  of  sewage    into    harbors  and 

lakes,  453. 
Enforcement  of    ordinances  in    Chicago, 

613. 
Extension  of  the  sanitary  district  of  Chi- 
cago, 3.54. 
Havana.  Cuba,  207. 
Santiago,  Cuba  : 

Sewage  pumping  station,  429*. 
Schenectady : 

Drainage  in,  693. 
Water  supply,  693. 
Scholarship : 

John  Stewardson  architectural,  37. 
Schools : 

Ventilating    and      heating      East    High 
School,  Rochester,  N.  Y.,  228*,  2.53*. 
Septic  tanks : 

Action  of,  on  acid    iron    sewage    (L.  P. 

Kennicutt  and  H.  P.  Eddy),  519. 
In.stallation  at  Vancouver,  B.  C.  (>6. 
La  Grange,  III.   (Wm.  B.  Bwing),  200*. 
Massachusetts  State  Board  of  Health  ex- 
periments, 151. 
Place  in  the  treatment  of  sewage  (L.  P. 

Kennicutt).  16. 
Residential   (Leonard  Metcalf),  30. 
Sewage : 

Action  of  septic  tank  on  acid  iron  (L.  P. 

Kennicutt  and  II.  P.  Eddy),  519. 
Automatic  sprinkler   in     use  at    Reigate 

disposal  works,  England,  613. 
Purification   exiteriments,    Sulford,   Eng- 
land  (J.  Corbett),  109. 
Sewage  disposal : 

Discharge  of,   into   Dublin   Harbor,   Ire- 
land    (W.     K.     Adeney    and     W.     E. 
Parry),  177. 
Di-scharge   of,    into    harbors    and    lakes, 

4.53. 
Its  relation  to  public  health,  109. 
I.a  Grange,  III.   (Wm.  B.  Ewing),  200*. 
Lime  treatment  at  chemical  nrecipitation 

Iilant,  Worcester,  Mass.,  .324. 
Lythani,  England,  .594. 
Piieumalic  system  of,  Stansted,  England, 

372. 
I'umping    station     at    Santiago,     Cuba. 

429*. 
Septic  tank    exrierinients   in    Mass.icliii- 
setts,  151. 


Septic  tank  in  the  treatment  of  (L.  P. 
Kennicutt),  16. 

Shone  ejector  plant,  Worcester,  Mass. 
(H.  P.  Eddy),  223. 

System-  in  .\tlanta.  Ga.,  193. 

System  at  Swampscott,  Mass.,  549*. 
Sewerage : 

Extension  of  Brooklyn  system.  2'25. 

Brooklyn,  Conover  St.  system  replaced. 
63. 

Clogging  material  in  contact  beds,  499. 

Report  of  Passaic  Valley  District  Sew- 
erage and  Drainage  Commissioners, 
176. 

Tweuty-tive   years    review    of    (Rudolph 
Hering),  21. 
Sewers : 

Concrete-steel  sewer  construction,  686. 

Construction  under  Sudbury  A(iueduct. 
Mass.    (Chas.   W.  Sherman),  222*. 

Difficult  crossing  under  an  old  aiiueduct 
in  Brooklyn,  579*. 

Ilealey   cleaning  device,  324*. 

In  connection  with  Chicago  subway, 
201*. 

Passaic  Valley,  N.  J.,  137. 

Quantity  of  mortar  required  for  pipe 
joints    ( Horace  Andrews  1 ,  300*. 

Standard  pipe  for   (.\lexniiiier  Potter). 

System  for  Indiana  Harbor  (Otto  Gers- 
bach ) ,  370*. 

Unusual  entrance  in  St.   Paul,   145., 
Shelton,  Conn. : 

Failure  of  a  reservoir  dam  at,  2'24. 
Shipbuilding  Yards,  Great  Lakes  Engineer- 
ing Works,  55. 
Siam: 

Irrigation  system  in,  324. 
Sidewalks : 

Cement,  in  Mankato,  INIinn.,  499. 

Cost  of  brick,  in  Somerville,  Jla-ss.,  609. 

The  mi.suse  of  public  areas   (Reginald  P. 
Bolton),  399. 
Signals : 

Block  signals  ou  Boston  elevated,  276.. 
Slag: 

Furnace  slag  for  macadam  roads,  Cleve- 
land, O.,  613. 
Smoke  abatement : 

Ordinance  in  Chicago,  369,  594. 
Smoke : 

Determining    the    density    of    (Albert    A. 
Cary ) ,  522. 
.Society    of    Municipal    Engineers    of    New 

York.  Organization  of.  217. 
Society  for  Testing  Materials.   Meeting  of. 

686. 
Somerville,  Mass. : 

Raising  36-ineli   pipes    at    Mystic  River 
(John  L.  Howard),  6t>8*. 
Specification.s : 

Concrete    (Chas.  M.  Crawford),  250. 

Reinforced  concrete  buildings  (A.  W. 
Ransome),  527. 

Standards  for  cast  iron  pipe,  220. 
Springville,  N.  Y.   : 

Highway  bridge,  634*. 
Stansted,   Eng. : 

Pneumatic  system  of  sewage  disposal  at, 
372. 
Steam  Engines  (See  Engines,  Steam). 
Steam  roller  (See  Road  roller). 
Steel,  Concrete    (See  Concrete-steel). 
Steel : 

Bessemer  process  at  Lackawanna  Steel 
Works,  near  Buffalo,  568*. 

Carnegie  Steel  Company  (Mr.  Carnegie), 
514. 

Details  of.  in  standard  subway,  Phila. 
Rapid  Transit  Co.,  396*. 

Elastic  deformation  ((".  S.),  180,  326, 
(E.  P.  (ioodrich).  38:{. 

Lackawanna  Steel  Works  modern  plant, 
565,  568*. 

(Jflicial  report  on  preservation  of  struc- 
tural steel  in  Pahst  building.  New 
York,  394*. 

Open  hearth  process  at  Lackawanna 
Steel  Works  near  Buffalo,  TMS*. 

Preservation  of  structural  in  tall  build- 
ings,  129. 

Progress  of  steel  roads  (Gen.  Roy 
Stone),  438. 

I'rotection  of,  Toch  lecture,  275. 

Report  of  U.  S.  Steel  Corporation,  439. 

Self-supporting  stacks.  Rivet  spacing 
and  anchor  strains  (R.  E.  Newton), 
599*. 

Structural  work  in  Ansonia  apartment 
hotel.  New  York,  50*,  78*,  202*,  293*. 

Structural  work  in  new  .  Government 
Printing  Office.  Washington,  242*. 

Taylor-White  process  of  treating  tool- 
steel,  252. 

Tractive  resistance  of  steel  wheel  ways 
(Ira  O.  Baker),  683,  610. 

United  States  Steel  Corporation  merger, 
346. 
Stevens'  Institute  of  Technology,  New  pres- 

ident  at.  185. 
Street  cleaning : 

By  miiniciiialities  instead  of  private  con- 
tracts, .572. 

New  York  City,  in  1878,  18. 
.Streets : 

Detroit  pavements,  f>87. 

Improved  macadan  for,  .509. 

Improvements  in  Havana,  (!uba  (Chas. 
E.  McDowell),  437*. 

Laying  out  residential  in  Winchester, 
Mass.,  444. 

Public  use  of,  and  cleanliness,  275. 


Tractive   resistance   of  steel    wheelways 

(Ira  O.  Baker),  583,  610. 
Worcester,  Mass.,  Laying  out,  61. 
Subways  : 

Construction    (J.   W.   Reno),  301. 
I'roposed    system    for    Chicago,    201*. 
Structures    of    the    Philadelphia    Rapid 

Transit   Co..  396*. 
Ventilation  of.  241,  289,  32(j. 
Superheater : 

Ihomas  Sugden  invention,  320. 
Surveying  : 

For    topographic    map    of    Long    Island, 
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taining  their   ultimate   load,   as    unreinforced 
prisms. 

The  hooped  concrete,  on  the  other  hand, 
was  found  to  possess  a  property  comparable  to 
ductility  of  metals  so  that  it  could  endure  sharp 
flexure  and  severe  overloading  with  evident 
signs  of  distress  before  its  final  collapse,  thus 
giving  a  timely  warning.  This  behavior  ot 
Beton  Frettg  makes  it  reasonable  to  use  a 
much  smaller  factor  of  safety  for  it  than  for 
ordinary  masonry  or  even  for  other  forms  of 
reinforced  concrete.  Although  the  elastic  limit 
is  capable  of  considerable  change  by  manipu- 
lation, it  is  well  established  by  the  experiments 
that  it  is  much  below  the  ultimate  strength,  in 
which  respect  this  form  of  reinforced  concrete 
resembles  the  structural  metals. 

The  very  high  unit  resistances  developed  by 
the  experimental  prisms  suggest  the  possibil- 
ity of  using  smaller  sections  for  members  built 
of  this  material  than  for  those  of  other  kinds 
of  concrete-steel.  It  is  pointed  out  that  con- 
nections, as  for  example  between  posts  and 
girders,  can  be  very  conveniently  and  efficient- 
ly made  with  this  style  of  construction,  involv- 
ing no  weakening  of  the  parts  at  the  joints  as 
is  the  case  with  steel  construction  requiring 
holes  for  rivets  or  bolts.  Columns  can  be  made 
at  once  in  the  desired  architectural  forms,  and 
need  no  covering  of  metal  lathing  and  fire- 
proofing  to  make  them  safe  and  presentable. 

Initial    application    of    pressure    on    hooped 
concrete  raises  its  elastic  limit  to  that  pressure. 
Therefore  the  value  of  the  elastic  limit  is  not 
important  for  structures  made  of  members  sub- 
jected to  test  loads  exceeding  the  working  load, 
and  it  is  proposed  to  subject  such  members  to  a 
sufficient  preliminary  pressure  before  erection. 
This  can  be  readily  and  economically  done  by 
simple  means  if  the  members  be  manufactured 
in  a  shop,  and  has  several  manifest  advantages. 
Steel  is  manufactured  with  great  care  from 
judiciously  selected  stock,  comparatively  high- 
priced  skilled  labor  being  employed.    Likewise, 
the  steel  shapes  are  carefully  cut,  punched  and 
riveted  in  shops  fully  equipped  with  machinery 
intelligently  designed  to   accomplish   work  at- 
taining a  high  degree    of    perfection.     All  of 
these   processes  in  mill  and  shop  are  carried 
on   under  surroundings  made  as  favorable   as 
possible  and  subject  to  careful  superintendence 
and  inspection.     Why  should  not  concrete  col- 
umns, beams  and  floor  slabs,  for  example,  be 
similarly  made  in  suitably  equipped  shops  and 
transported   to  the   structure   ready  for  incor- 
poration in  it  just  as  steel  work  now  is?    Then 
the  many  elements  of  the  fabrication  of  con- 
crete    and     concrete-steel     which     have     been 
shown  by  careful  experimentation  to  materially 
affect  the  quality  of  the  finished  product  could 
be  carefully  controlled  and  thoroughly  inspect- 
ed.    Instead  of  using  comparatively  unintelli- 
gent labor  for  making  concrete  of  this  class  as 
well  as  of  other  classes,  as  is  now  so  generally 
the  case,  skilled  men  could  be  trained  to  ac- 
complish uniform   and   reliable   results.      This 
would   leave,  then,  only    the    connections  and 
similar  details  to  be  constructed  and  inspected 
in  the  field  under  less  favorable  conditions.    It 
would  seem  possible  to  acpomplish  these  parts 
of  the  work,  however,  with  the  desired  degree 
ot  perfection,  and,  besides,  they  could  readily 
be  given  such  additional  strength  as  needed. 
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The  Monongahela  Bridge. 


Character  of  Bridge. — There  is  now  being  con- 
structed in  Pittsburg  a  bridge  to  carry  the 
double  track  of  the  Pittsburg.  Carnegie  &  West- 
ern Railroad  Company  across  the  Monongahela 
River  near  its  confluence  with  the  Allegheny. 
It  will  probably  be  put  in  service  within  six 
months,  and  w^ill  be  notable  for  having  the 
longest  truss  span  yet  completed  on  this  con- 
tinent, and  the  third  longest  of  that  class  in 
the  world.  It  is  proportioned  for  very  heavy 
train  loads  occupying  the  whole  of  both  tracks, 
and  the  stresses  thus  produced  and  multiplied 
by  the  great  dimensions  of  the  bridge  have  oc- 
casioned the  use  of  massive  members;  and  there 
are  special  and  interesting  details  both  in  the 
superstructure  and  substructure,  as  well  as  in 
the  methods  and  operations  of  construction. 
The  type  is  a  through  pin-connected  cantilever 
with  vertical  trusses  and  suspended  center  span, 
subdivided  panels  and  inclined  top  chord.  Sim- 
plicity of  arrangement  and  detail  is  noticeable 
and  the  members  and  connections  conform  to 
the  generally  accepted  modern  standards  for 
high  class  Tieavy  bridge  work,  with  sucli  modi- 
fications as  have  been  designed  to  meet"  the 
special  conditions  of  size  and  stress  due  to  the 
magnitude  of  the  structure. 

The  foundations  of  the  four  main  piers  have 


and  win  be  assembled  together  with  the  usual 
erection  apparatus  which  is  provided  for  on 
heavy  bridge  construction.  The  total  cost  of 
the  bridge  will  be  about  $800,000,  and  it  is 
expected  to  be  put  in  service  within  18  months 
after  beginning  foundation  work. 

The  Lansdowne  bridge  in  IncUa  has  a  chan- 
nel span  of  820  feet,  and  is  also  a  riveted 
truss  through  cantilever  which  was  built  in 
England.  It  has  Inclined  trusses  with  special 
members  varying  widely  in  character  and  di- 
mensions. Some  of  them  were  shipped  in  sec- 
tions to  the  site  and  laboriously  built  up  on 
falsework;  others  were  assembled  whole  and 
the  erection  involved  an  elaborate  combination 
of  systems  and  apparatus  which  produced  tedi- 
ous and  costly  work,  and  required  considerable 
alteration  and  adjustment. 

The  Memphis  bridge  across  the  Mississippi 
River  has  over  the  channel  single  -  track 
through  pin-connected  cantilever  trusses,  of 
790  i/i  feet  span.  This  design  conformed  to 
standard  shop  practice  and  was  erected  by  a 
combination  of  the  falsework  and  cantilever 
methods.  The  single-track  bridge  across  the 
Colorado  River,  at  Red  Rock,  Arizona,  has  a 
channel  span  of  660  feet,  and  is  also  built  with 
pin-connected  through  trusses  which,  like  those 
of  the  Memphis  bridge,  are  in  vertical  planes. 

The  other  largest  spans  yet  built  have  been 


suspension  or  arch  bridges,  the  longest  being 
the  840-foot  highway  arch  across  the  Niagara 
River,  and  the  1,600-foot  suspension  bridges  be- 
tween New  York  and  Brooklyn.  A  bridge  now 
under  construction  across  the  East  River  at 
Blackwell's  Island,  New  York,  will  have  three 
pin-connected  cantilever  spans  of  630  feet,  894 
feet  and  1,184  feet  respectively,  and,  being  pro-' 
portioned  for  six  lines  of  track,  two  roadways 
and  two  sidewalks,  will  be  of  enormously  heavy 
construction. 

Another  double  track  bridge  across  the  St. 
Lawrence  River,  at  Quebec,  will  have  a  channel 
span  of  1,800  feet.  It  is  now  under  contract, 
and  the  main  substructure  is  substantially  com- 
pleted; but  no  work  has  been  done  on  the  su- 
perstructure and  it  will  probably  be  two  years 
before  it  is  in  service. 

Piers. — The  four  piers  are  about  110  feet  high 
from  the  footings  to  the  tops  of  the  bridge  seats. 
The  two  piers  which  support  the  main  vertical 
towers  of  the  superstructure  are  located  812 
feet  apart  on  centers,  at  the  opposite  edges 
of  the  low  water  channel,  and  are  called  shore 
piers.  They  are  seated  2  feet  below  extreme 
low  water  on  caisson  foundations  which  ex- 
tend about  42  feet  further  to  the  solid  rock. 
They  are  27x60%  feet  at  the  bottom  and  22x.34 
feet  on  top  of  the  coping.  Each  pier  was  prac- 
tically built  in  two  stories,  the   first   being  o'J 
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been  sunk  to  solid  ledge  rock  on  timber  cais- 
sons and  withfn  cofferdams  by  the  pneu- 
matic process  and  support  piers,  two  of 
which  are  of  monolithic  concrete  and  two  of 
concrete  with  ashlar  facing.  The  piers  have  a 
maximum  height  of  about  80  feet  above  extreme 
low  water,  and  include  some  special  features  in 
masonry  and  concrete  work.  The  outlines  of 
the  truss  and  the  elevations,  coursing  and  arch 
work  in  the  substructure  have  been  studied 
with  a  special  regard  to  harmonious  effect  and 
suitable  appearance. 

The  location  of  the  bridge  is  between  the 
Smithfleld  Street  bridge  which,  a  few  years  ago, 
replaced  one  having  several  spans  suspended 
from  long  cables  continuous  from  shore  to 
shore,  and  the  famous  Point  bridge  which  is  an 
example  of  long  span  link  suspension  bridge. 

Comparable  Spans. — Of  the  great  bridges 
which  in  character  and  magnitude  are  com- 
parable with  this  the  first  is  the  Forth  bridge, 
in  Scotland,  which  has  two  cantilever  spans  of 
1,710  feet  each.  These  have  inclined  trusses, 
with  enormously  long  panels,  which  support  a 
secondary  system  of  longitudinal  floor  spans. 
The  spans  weigh  11,575  tons  each,  and  the 
bridge,  5,330  feet  long,  cost  about  $16,000,000; 
and  required  several  years  to  build.  Its  design 
is  radically  different  from  this  bridge,  in  that 
all  of  the  connections  were  field-riveted  and 
involved  enormous  connection  plates  with  inde- 
terminate stresses  in  them,  and  that  the  princi- 
pal members  were  of  tubular  cross-section  built 
piecemeal  in  position  by  an  elaborate  plant  es- 
tablished at  the  site. 

The  Monongahela  bridge,  on  the  contrary.  Is 
built  entirely  of  standard  materials  and  with 
members  adapted  to  the  general  practice  in 
American  shops.  All  of  the  members  are  en- 
tirely completed  at  the  shop,  are  shipped  whole 


)>-  iiye'  -■ 


L 


Hal<"  Section   B-B  Half  Section    C-C. 


Sectior.dl   Plan   A-A 


Half  Plan   at  Top 


.  SfKc/  Cow  with  Z'° 
/      Wo/es,  to  re//eKe 
Manhole      /       Air  Pressure 


Main        Pr  er. 


^H^  Ei-3»cE*<-o  WeCQRD 


Jan.  3,  1903. 


THE    ENGINEERING    RECORD. 


feet  high  and  terminating  with  a  slightly  pro- 
jecting belt  course  just  above  extreme  high 
water  mark.  It  has  ashlar  face  masonry  and  is 
backed  with  concrete  built  with  a  central  well 
as  shown.  The  well  is  covered  with  a  con- 
crete arch  which  forms  a  solid  top  for  the  pier 
and  is  reinforced  by  a  layer  of  6-inch  I-beams 
parallel  to  the  bridge  axis  just  above  the  arch, 
and  by  another  tier  transverse  to  the  bridge 
axis  which  are  bonded  into  the  concrete  by 
lug  angles  riveted  to  their  webs.  The  well  is 
not  provided  with  a  permanent  ladder;  but  is 
accessible  through  an  upper  manhole  having 
a  steel  cover  perforated  with  2-inch  ventilation 
holes. 

The    masonry    throughout    is   of   first    class 
rock-faced,   sandstone  ashlar,   in  courses  about 


cessively  added.  No.  1  concrete  was  propor- 
tioned 1  cement,  2  sand,  4  of  fine  gravel  not 
larger  than  pea  size.  No.  2  was  1  cement,  2 
sand  and  5  gravel.  No.  3  was  1  cement,  3 
sand  and  5  gravel.  No.  3  concrete  is  used 
for  the  hearting  throughout  the  lower  story 
of  the  pier,  that  is:  for  a  height  of  39  feet,  to 
the  top  of  the  twentieth  course.  Above  that 
level  No.  2  concrete  is  used  up  to  the  coping, 
except  underneath  the  pedestal  stones  at  each 
end  of  the  pier  where  No.  1  concrete  is  used. 

The  two  anchor  piers  are  smaller  than  the 
shore  piers,  and  of  entirely  different  construc- 
tion, each  of  them  having  two  separate  and  in- 
dependent monolithic  concrete  towers  supported 
on  a  single  caisson  foundation  and  united  just 
below  the  coping  by  a  concrete  arch  wall  7% 


concrete  is  used  for  the  lower  3  feet  directly 
under  the  reaction  girders  and  also  to  enclose 
them,  and  for  the  remainder  of  the  piers  above 
the  bottom  of  the  well  hole.  The  rest  of  the 
concrete  is  No.  3.  The  top  of  the  pier  is  stiffened 
by  two  sets  of  twisted  square  steel  bars  em- 
bedded in  the  concrete  as  shown  In  the  draw- 
ing, and  the  coping  is  finished  with  a  mono- 
lithic sidewalk  surface.  Throughout  the  heart- 
ing of  both  the  anchor  and  the  shore  piers,  one- 
man  flat  stones  are  bedded  in  the  concrete. 

Caissons  and  Cofferdams. — The  anchor  pier 
caissons  were  14  feet  high.  The  cofferdams 
33%  feet  high  were  made  in  two  removable 
sections  bolted  to  continuous  vertical  timbers 
which  were  built  into  the  walls  of  the  caisson. 
Both  caisson  and  cofferdam  were  built  mainly 
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2  feet  high  backed  with  concrete  of  three 
grades- 
Portland  cement,  furnished  by  the  Atlas  Port- 
land Cement  Company,  was  used,  and  was  re- 
quired to  have  a  tensile  strength  of  400  pounds 
for  neat  cement  seven  days  old;  200  pounds 
for  1  to  2  mortar  seven  days  old;  175  pounds 
for  1  to  3  mortar  seven  days  old  and  to  show 
a  gain  of  33  per  cent,  in  strength  after  twenty- 
one  days  longer  exposure  under  water.  Point- 
ing mortar  was  made  1  to  1,  all  other  mortar 
1  to  2  mixed  dry.  Concrete  was  made  from 
gravel  dredged  from  the  Allegheny  River.  It 
was  made  in  a  cubical  mixer  with  the  cement 
and  sand  mixed  dry  and  water  and  gravel  suc- 


feet  thick.  The  south  anchor  pier  is  62.15  feet 
high  above  the  top  of  the  caisson,  and  the 
north  one  is  somewhat  lower.  The  external 
corners  are  shown  angular;  but  were  rounded 
to  a  radius  of  3  inches.  The  reaction  platforms 
and  the  lower  set  of  anchor  bars  are  built 
in  the  concrete.  The  upper  lengths  of  the  an- 
chor bars  are  pivoted  for  longitudinal  displace- 
ment around  their  lower  pins  as  centers  and 
are  accessible  in  vertical  shafts  with  horizontal 
entrance  tunnels  on  the  Inner  faces  of  the 
piers  about  28  feet  below  the  coping. 

The  facing  above  the  ground  is  No.  1  con- 
crete built  irregularly  into  the  hearting, 
so     as     to     secure     a     good     bond.    No.     2 


of  12xl2-inch  timber,  and  the  former  was 
sheathed  with  two  thicknesses  of  coursed  2-inch 
planks.  The  cutting  edge  was  of  special  con- 
struction as  shown  in  the  detail,  and  had  a 
lower  horizontal  face  8  inches  wide  made  with 
the  back  of  a  channel  countersunk  bolted  to 
the  timber.  The  caissons  were  sunk  until  their 
tops  reached  a  level  2  feet  below  low  water. 
The  caisson  walls  extended  5  feet  above  the  top 
of  the  roof  to  the  working  chamber  and  thus 
formed  an  open  crib  which  was  filled  with  No. 
3  concrete  to  sink  the  caisson. 

The  two  33x66-foot  caissons  for  the  main  piers 
are  44  feet  high,  and  correspond  with  those  for 
the  anchor  piers  in  general  design  and  details. 
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the  principal  difference  being  that  the  cofferdam 
is  a  single  crib  covering  the  whole  area  of  the 
caisson  instead  of  being  divided  in  two  separate 
parts  with  a  space  between  as  in  the  anchor 
piers.  The  walls  of  the  cofferdam  are  of  3-inch 
horizontal  plank  secured  to  6x6-inch  vertical 
timbers  bolted  to  them  about  7  feet  apart  and 
to  the  main  timbers. 

Conireting. — For  the  north  anchor  pier  and 
both  the  main  piers  the  caissons  were  carried 
down  to  the  slate  rock,  which  was  excavated  to 
sound  hard  strata  and. leveled  to  receive  them. 
Under  the  cutting  edges  of  all  caissons  No. 
1  concrete  was  rammed.  The  remainder  of 
the  working  chamber  was  filled  with  No.  2 
concrete  up  to  within  6  inches  of  the  roof, 
which  was  filled  with  No.  1  concrete.  The 
contract  was  made  with  classified  prices  for 
the  removal  of  existing  piers,  excavation  and 
back  filling,  pneumatic  caissons  in  place  and 
their  fillings,  foundation  concrete  masonry  for 
anchor  piers,  shore  pier  masonry  complete, 
shore  pier  coping,  monolithic  coping  of  anchor 
piers  and  granite  bridge  seat  stones. 

The  caissons  were  each  supplied  with  three 
36-inch  shafts;  the  center  one  was  used  for 
materials  only  and  had  two  quick-opening 
hinged  doors.  The  two  at  the  ends  were  sur- 
mounted by  the  Moran  patent  air  locks  with 
horizontal  sliding  doors-  operated  by  pneumatic 
pressure  and  were  used  for  both  men  and  ma- 
terials. The  accompanying  picture  of  the  north 
anchor  caisson  was  prepared  from  a  photograph 
taken  July  14,  1902,  and  shows  the  lower  sec- 
tion of  the  cofferdam  with  vertical  posts  pro- 
jecting above  it  to  receive  the  upper  section. 
The  derricks  handling  the  pier  masonry  had  50- 
foot,  10-ton  booms  operated  by  Lidgerwood 
hoisting  engines  and  swung  by  bull  wheels  at 
tne  feet  of  their  masts.  They  were  seated  near 
the  ground  level  close  to  the  piers  and  finished 
them  from  the  original  positions. 

The  reaction  girders  which  received  the  lower 
pins  of  the  anchor  bars  were  shop-riveted  to- 
gether and  each  set,  weighing  about  12,000 
pounds,  was  lowered  to  place  in  the  well  formed 
by  the  concrete  mould,  as  shown  in  the  illus- 
tration of  the  east  anchor  pit,  made  from  a 
photograph  taken  September  2,  1902.  After  be- 
ing set,  the  interstices  between  and  around 
these  girders  were  easily  filled  with  grout  and 
concrete,  but  the  long  box  girders  which  rest 
across  them,  and  constitute  the  reaction  plat- 
form on  which  the  upper  part  of  the  pier 'is 
built,  could  not  be  concreted  in  their  horizontal- 
position.  Therefore,  they  were  temporarily 
placed  vertically  outside  the  concrete  forms 
for  the  pier,  as  shown  in  the  illustration, 
and  were  then  filled  with  thin  wet  concrete 
rammed  in  at  the  top,  as  pipes  are  cast  in  a 
foundry. 

Before  concreting,  an  ingenious  device  was  re- 
sorted to  to  put  the  bars  under  an  initial  ver- 
tical tension  and  hold  them  firmly  in  place. 
This  was  accomplished  by  connecting  the  upper 
bars  to  the  lower  ones,  and  then  supporting  the 
former  intermediately  on  the  cap  of  a  false- 
work trestle  set  near  the  lower  eye-bars  which 
were  carefully  adjusted  in  their  final  position. 
The  upper  eye-bars  were  thus  set  horizontally 
at  right  angles  to  the  lower  ones,  and  formed 
cantilevers  with  an  upward  reaction  which  was 
resisted  by  the  vertical  bars  and  placed  them 
under  sufficient  tension.  The  fulcrum  of  the 
horizontal  bars  being  nearly  in  the  middle,  addi- 
tional stress  was  secured  by  building  a  small 
horizontal  platform  on  the  outer  ends  and  load- 
ing it.  The  two  piers  at  each  anchorage  had 
the  upper  parts  of  their  forms  connected  by 
wooden  trusses  which  supported  the  centering 
and  forms  for  the  connecting  arch,  as  shown  in 
the  illustration  of  the  north  anchor  pier,  made 
from   a  photograph   taken  November   2,   1902. 


The  rounded  corners  of  the  pier  were  produced 
by  concave  fillets  placed  in  the  forms.  When 
the  forms  were  stripped  oft,  the  concrete  was 
found  smooth  and  hard  with  the  surface  filled 
out  everywhere,  except  in  small  patches  where 
cement  plaster  could  easily  be  supplied.  The 
surface  is  not  dressed  or  tooled;  but  will  be 
washed  with  grout  to  give  complete  uniformity 
of  color  and  texture. 

Conditions  of  Loading. — The  bridge  has  a 
total  length  of  about  2,100  feet,  extending  from 
near  the  portal  of  a  tunnel  on  the  south  side 
of  the  river  to  a  point  in  Water  Street,  Pitts- 


liable  to  be  filled  with  long  and  unwieldy  fleets 
of  soft  coal  barges  pushed  down  stream  by 
flat-bottom  stern-wheel  steamers. 

The  anchor  and  the  lever  arms  of  the  canti- 
levers are  unequal,  and  are  so  proportioned  that 
under  dead  load  only,  the  reaction  at  the  an- 
chor piers  is  reduced  nearly  to  zero.  In  the 
suspended  span  and  at  the  ends  of  the  canti- 
lever arms,  the  panels  are  uniformly  30  feet 
long,  but  where  the  truss  is  deeper,  near  the 
shore  piers,  the  panels  are  increased  to  40  feet 
so  that  the  main  diagonals  cross  the  two  panels 
throughout  at  a  nearly  uniform  inclination  of 
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burg,  where  it  will  probably  be  connected  with 
a  curved  viaduct,  the  location  and  character  of 
which  has  not  yet  been  determined.  Besides  the 
main  cantilever  structure,  1,504  feet  long  be- 
tween centers  of  end  pins,  there  is,  at  the  south 
end,  a  curved  approach  viaduct  600  feet  long. 
The  main  span  was  designed  so  as  to  have  its 
shore  piers  beyond  low  water  mark,  and  to  give 
a  minimum  clearance  of  70  feet  above  ordinary 
high  water,  or  full  pool. 

It  was  necessary  to  erect  the  channel  span 
without  obstructing  navigation  in  the  river, 
which   always  sustains  a  large  traffic,  and   is 


about  45  degrees  and  the  difference  in  panel 
lengths  is  not  noticeable.  As  the  stresses  in 
the  main  vertical  posts  over  the  shore  piers 
are  very  large,  it  was  deemed  advisable  to 
make  each  post  in  two  parallel  halves,  which 
were  separated  12  feet  on  centers  and  connected 
by  horizontal  longitudinal  braces  without  diag- 
onals, thus  making  a  sort  of  narrow  tower 
which  is  more  easily  constructed,  and  per- 
mitted a  reduction  of  stress  in  the  pins,  more 
convenient  connections  for  the  assembled 
members,  and  a  better  distribution  of  the  loads 
on  the  masonry. 
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The  axis  of  the  bridge  is  on  a  tangent  be- 
tween anchorages  and  the  floor  and  trusses 
were  built  with  only  suflBclent  cambre  to  allow 
tor  dead  load  defection,  so  that  normally  the 
lower  chord  is  a  perfectly  straight  line  which 
becomes  slightly  concave  upwards  under  live 
loads. 

The  intermediate  vertical  posts  being  made 
perpendicular  to  the  lower  chord,  are  Inclined 
1  to  100  from  the  vertical;  but  the  main  posts 
over  the  shore  piers  are  made  truly  vertical 
and  a  slight  difference  is  thus  produced  be- 
tween the  lengths  of  the  adjacent  panels  of 
lop  chord.  This,  however,  is  not  noticeable  in 
the  side  elevation. 

Loading.  The  floor  system  is  proportioned 
for  a  live  load  consisting  of  two  locomotives 
followed  by  a  train  load  of  4,500  pounds  per 
lineal  foot  on  each  track.     Locomotives  are  of 
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lift.  The  maximum  live  pressure  is  830,600 
pounds  plus  28,900  of  dead  pressure  gives  a 
maximum  of  859,500  pounds  total.  The  reac- 
tion at  L\\  on  the  shore  pier  Is  1,742,600 
pounds  for  live  load  plus  1,835,200  pounds  for 
dead  load,  equals  3,577,800  pounds  total. 

Calculation  of  Stresses,  In  preparing  the 
stress  diagram,  it  was  found  most  advantageous 
in  time  and  energy  to  first  compute  what  was 
called  a  unit  stress  sheet.  To  do  this,  a  single 
load  of  unity  was  placed  at  each  panel  and  the 
resulting  stresses  calculated  by  graphical  dia- 
grams for  every  member  of  the  truss.  These 
diagrams  were  then  reduced  to  their  simplest 
form,  and  being  continued  through  from  one 
end  of  the  truss  to  the  other  checked  the  rec- 
ords when  they  closed.  The  stresses  were  then 
scaled  off  and  tabulated,  as  shown  in  the  sam- 
ple lines  of  the  accompanying  Table  I.  The  same 


It  is  believed  that  this  is  the  simplest  method 
of  computing  the  stresses  in  a  Etructure  of  this 
character  having  chords  with  a  different  In- 
clination in  each  panel.  The  method  of  taking 
moments  around  any  point  would  Involve  a 
great  deal  of  mathematical  work,  and  the  posi- 
tions for  maximum  would  be  very  difficult  to 
keep  in  mind  If  any  other  method  were  em- 
ployed. The  method  resembles  that  of  in 
fluenced  diagram"  which  is  used  by  many  com- 
puters; but  is  believed  by  the  designing  engi- 
neers to  be  simpler  than  that  method.  Com- 
plete final  results  were  written  In  Table  II. 
which  contained  forty-one  lines,  one  for  each 
member,  but  only  the  maximums  for  the  prin- 
cipal members  are  here  reproduced  as  illustra- 
tions. 

Formulae  for  Cross-Sections.    The  sub-verti- 
cals    and  sub-diagonals  from  the  intermediate 
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the  Consolidation  type  and  weigh  284,000 
pounds  on  a  total  wheel  base  of  48  feet,  there 
being  40,000  pounds  on  each  of  lour  pairs  of 
drivers.  The  trusses  are  proportioned  to  carry 
the  exact  amounts  of  dead  load  at  each  panel 
point,  and  a  live  load  on  each  track  consisting 
of  4,500  pounds  per  linear  foot  of  train  load 
plus  two  panel  concentrations  of  36,000  pounds, 
placed  2  panels  apart.  Allowance  was  made 
for  a  wind  pressure  of  30  pounds  per  square 
foot  on  the  exposed  vertical  surfaces  of  the 
structure  and  on  a  train  of  cars  extending  the 
full  length  of  the  bridge.  A  percentage  allow- 
ance was  made  for  impact  in  the  floor  system. 
Under  these  assumptions,  the  pier  reaction  at 
the  anchorage  was  computed  to  be  887,100 
pounds  maximum  live  uplift  less  28,900  pounds 
dead   pressure  equals  858,200  pounds  dead   up- 


process  was  repeated  for  unit  panel  loads  at 
all  of  the  other  panel  points  in  the  bridge. 
After  this  table  was  derived,  the  remaining 
computations  were  evidently  all  arithmetical 
since  no  matter  what  the  load  is  at  any  panel, 
the  stress  in  any  member  can  be  found  by  mul- 
tiplying this  load  by  the  proper  constant  factor 
for  the  member  as  found  in  the  table.  As  the 
dead  load  of  this  span  varies  greatly  in  differ- 
ent panels,  it  was  necessary  to  make  several 
preliminary  approximate  stress  sheets  in  order 
to  determine  the  actual  dead  load,  and  these 
trial  computations  were,  of  course,  greatly  ac- 
celerated by  the  use  Oi  the  fixed  unit  stress 
sheet  table.  The  work  required  only  the  sim- 
plest arithmetical  calculation,  and  not  only  ac- 
tual stresses  but  the  positions  for  maximum 
stresses  are  shown  by  inspection  of  the  table. 


points,  2M,  3M,  etc.,  are  considered  as  second- 
ary members.  The  chords  and  main  verticals 
and  diagonals  are  considered  as  main  mem- 
bers. For  plates  and  shapes,  the  allowed  tension 
per  square  inch  for  main  members  is  10,000 
pounds  live  load  and  20,000  pounds  dead  load; 
for  secondary  members,  9,000  pounds  live  and 
18,000  pounds  dead;  for  bars-  for  main  mem- 
bers, 11,000  pounds  live  and  22,000  pounds  dead. 
The  compression  allowed  per  square  inch  is, 
for  main  members,  12.000  pounds  minus  40  1-Hr 
for  live  load  and  24,000  pounds  minus  80  l^-r  for 
dead  load;  for  members  of  which  the  length 
is  less  than"  40  times  the  radius  of  gyration, 
10,500  pounds  live  and  21,0000  pounds  dead; 
tor  secondary  members  10,500  pounds  minus  40 
1 4-r  live  and  21,000  pounds  minus  80  l-^-r  dead. 
For  rivet  bearing  and  shearing  16,000  pounds  and 
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10,000  pounds  per  square  inch  respectively  was 
allowed.  From  these  data  a  strain  sheet  was 
made  out  containing  the  complete  data  of  maxi- 
mum, minimum,  direct  and  reverse  stresses 
and  their  combinations  for  different  conditions 
of  loadlBg,  together  with  the  unit  stresses  they 
required,  compositions  of  members,  weights. 
etc.,  as  shown  In  the  accompanying  selections 
from  that  table  for  the  maximum  members  of 
each  class. 

Details  and  Connections  of  Anchor  Arm. 
The  trusses  are  32  feet  apart  on  centers  and 
have  a  maximum  height  of  126%  feet  over  the 
shore  piers,  and  a  minimum  height  of  60  feet 
throughout  the  suspended  center  span  and  at 
the  hips  of  the  cantilever  arms.  The  floor  is  car- 
ried at  the  lower  chord  level  and  contains  a  lat- 
eral system  with  compression  diagonals  having 


In  the  lower  chords  of  these  trusses,  the 
wide  tie  plates  have  their  edges  stiffened 
by  3x3-inch  angles,  and  the  narrow  ones  consist 
of  15-lnch  channels.  Close  to  each  side  of  the 
panel  points,  and  at  intermediate  points,  the 
webs  of  the  lower  chord  are  stiffened  by  verti- 
cal transverse  diaphragms.  The  splices  are 
made  with  inside  and  outside  web  plates,  and 
top  and  bottom  flange  plates.  The  pins  are 
mostly  12  Inches  in  diameter,  and  the  sub-ver- 
ticals are  fleld-riveted  to  the  diaphragms 
which  are  shop-riveted  in  the  chords.  All 
other  web  compression  members  are  pin-con- 
nected to  the  lower  chords  with  jaw  plates  and 
both  they  and  the  eye-bars  are,  in  all  cases, 
packed  inside  the  lower  chords.  The  anchor 
end  of  the  chord  at  IL  has  longitudinal  bear- 
ing plates  riveted  to  the  lower  flanges.    These 


channels  and  are  shipped  loose  so  as  not  to  in- 
terfere with  the  riveting  of  the  sub-vertical 
posts  to  the  diaphragm  plates.  The  compres- 
sion members  of  the  top  chord,  30  inches  deep 
and  43  inches  wide  over-all.  are  made  with  two 
built  channels  latticed  on  the  top  and  bottom 
flanges  with  flat  bars  and  tie-plates.  All  of  the 
ends  are  beveled  to  correspond  with  the 
changes  in  direction  at  the  panel  points  where 
they  have  %-inch  clearance  and  are  rein- 
forced for  full  bearing  area  on  the  main  pins 
which  are  10%  inches  in  diameter,  except  at 
9t/.  One  pair  of  pin  plates  at  each  end  of  each 
chord  length  are  made  long  enough  to  receive 
full  pin  holes  and  act  as  jaw  plates  to  lock  the 
chords  together;  other  pin  plates  have  only  half 
holes. 

Part  of   the  eye-bars  are  packed   inside   the 


TOP  CHORD  PANEL  POINTS  OF  ANCHOR  ARM. 


riveted  connections  and  proportioned  to  receive 
two-thirds  of  the  wind  pressure  on  the  trusses 
and  all  of  that  on  the  train  surface.  A  simi- 
lar but  lighter  X-braced  lateral  system  is  pro- 
vided in  the  planes  of  the  top  chord  and  trans- 
mits the  horizontal  stress  to  the  piers  through 
the  inclined  end  posts.  A  clearance  of  28  feet 
horizontally  and  22  feet  vertically  is  provided 
for  trains,  above  which  there  is  a  system  of 
transverse  sway  bracing  between  the  trusses 
with  horizontal  struts  at  the  intermediate 
points  M2,  M3,  etc.,  and  single  panels  of  rigid 
X-bracing  between  these  struts  and  the  top  lat- 
eral struts,  except  in  the  main  vertical  posts 
where  there  are  three  panels.  At  the  hips  3U 
and  9f/,  the  tops  of  the  inclined  posts  are 
braced  by  portal  struts  of  ordinary  construc- 
tion having  top  and  bottom  X-bracing. 


plates  are  planed  on  top  to  correspond  with  the 
1  per  cent,  roadway  grade,  and  on  the  bottom 
are  planed  to  match  the  inclined  top  flanges  of 
the  cast  steel  pedestal,  over  which  they  lock 
and  upon  which  they  are  adjustable  by  screws 
with  lock  nuts  which  enable  the  vertical  posi- 
tion of  the  pin  IL  to  be  varied  so  as  to  bring 
it  to  exact  bearing  in  the  unloaded  anchor  bars, 
and  allow  for  the  inevitable  inaccuracies  of 
building  the  masonry  and  setting  the  reaction 
girders. 

At  panel  points  the  lower  flange  tie-plate  pro- 
jects beyond  the  inner  edge  of  the  chord  and  is 
wide  enough  to  receive  the  lateral  diagonals 
and  floor  beam  connection,  and  is  fleld-riveted 
to  the  chord.  At  the  sub-panel  points  the 
transverse  channels  which  replace  the  tie- 
plates  are  field-riveted  to  the  top  flanges  of  the 


top  chords.  These  eye-bars  are  shipped  sep- 
arate from  the  compression  members;  but  at 
the  site  they  are  assembled  with  them  before 
erection.  The  webs  of  the  top  chord  channels 
are  stiffened  at  the  ends  and  intermediately  by 
transverse  diaphragm  plates  field-riveted  to  ver- 
tical stiffener  angles  which  are  shop-riveted  to 
the  channel  webs. 

Each  diaphragm  consists  of  an  upper  and  a 
lower  plate,  with  several  inches  clearance  be- 
tween them,  notched  to  receive  the  eye-bars  and 
act  as  spacers  for  them,  as  shown  in  the  special 
detail.  In  the  field  the  chord  section  is  placed 
horizontally  with  its  webs  vertical  and  the  lower 
parts  of  the  diaphragm  plate  are  riveted  in 
place.  The  eye-bars  are  then  set  in  them  in  the 
proper  position  and  the  upper  parts  of  the  plate 
are  slipped  over  them  and  riveted  to  the  chords. 
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These  hold  the  eye-bars  securely  in  positlou, 
while  the  chord  sections  are  hoisted  to  place  and 
connected;  the  latter  operation  being  facilitated 
by  the  elongation  of  the  field  holes  in  the  jaw 
plates  which  are  slotted  14  inch  on  the  project- 
ing ends,  so  as  to  give  full  clearance  for  driving 
the  pins.  The  top'  flange  tie-plates  at  panel 
points  are  fleld-riveted  to  the  chords  and  project 
beyond  the  inner  flange  to  form  jaw  plates  re- 
ceiving the  riveted  connections  oPthe  top  lateral 
transverse  struts  and  X-bracing,  each  of  which 
is  made  of  .two  pairs  of  angles  latticed  to  form 


is  pin-connected  at  both  ends.  All  truss  pins 
under  9  inches  in  diameter  have  l^^-lnch  holes 
drilled  through  their  axes  to  receive  1 14-inch 
bolts  with  nuts  bearing  on  pressed  steel  discs 
which  engage  the  ends  of  the  pins  and  are 
flanged  over  them  for  bearings  on  the  eye-bars 
or  compression  members.  Pins  9  Inches  or  more 
in  diameter  have  2-inch  holes  and  1%-lnch 
bolts. 

The  sway  bracing  between  the  trusses  at  5U 
and  lU  has  diagonals,  each  composed  of  two 
pairs  of  3»4x3i/Vinch  angles  back  to  back;  lat- 
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it  is  made  with  two  panels  of  X-bracing 
and  an  intermediate  horizontal  transverse 
strut  which,  like  the  top  strut.  Is  made 
with  four  3%x3V{i-lnch  angles  and  two 
18-inch  web  plates  in  the  planes  of  the  flanges  of 
the  inclined  posts.  The  top  chord  9P-111/  is 
composed  entirely  of  eye-bars  14  Inches  wide  and 
is  stiffened  laterally  by  a  horizontal  transverse 
strut  which  connects  the  trusses  at  101/.  This 
strut  has  an  I-shaped  cross-section  made  with 
two  pairs  of  angles  riveted  together  back  to 
back  and  latticed.  At  each  end  of  the  strut 
there  is  a  {7-plate  riveted  to  its  flanges  and  bored 
to  engage  the  top  chord  pin.  The  plate  has  also 
side  wings  in  approximately  vertical  planes,  and 
these  have  pins  engaging  the  clevises  on  the 
ends  of  the  diagonal   rods  which  X-brace  the 
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I-shaped  cross-sections.  The  lower  jaw  plates 
for  these  connections  are  made  with  plates 
riveted  to  the  inner  flanges  of  the  chords,  both 
top  and  bottom  jaw  plates  being  slightly  bent 
to  conform  to  the  angles  of  the  chord. 

The  horizontal  strut  ZM-iM  is  pin-connected 
at  both  panel  points;  but  projects  2  feet  beyond 
iM.  where  the  webs  of  its  channels  are  fleld- 
riveted  to  jaw  plate  splices  with  the  webs  of 
strut  4M-.'>M.  which  is  pin-connected  at  5M  to 
strut  4M-5M.  which  is  pin-connected  at  5M  to  the 
vertical  post.    The  other  horizontal  strut  6M-1M 


ticed  together  in  I-shaped  cross-section.  At  their 
intersection  one  of  them  is  continuous  with  a 
large  web  plate  extended  beyond  the  flanges  to 
receive  the  fleld-riveted  connections  of  the  inter- 
secting diagonal,  as  shown  in  the  detail.  The 
upper  ends  of  the  diagonals  are  fleld-riveted  to 
vertical  transverse  web  plates  which  are  en- 
gaged between  their  flange  angles,  and  are  fleld- 
riveted  to  the  lower  flange  connection  plates  of 
the  top  laterals  and  to  the  faces  of  the  vertical 
posts.  The  portal  bracing  at  W-WM  cor- 
responds   to    that    at    ZU-2M,    excepting    that 


tension  panels  between  the  hip  and  the  top  of 
the  main  post,  as  at  1317  in  the  river  arm. 

Anchorage.  The  vertical  anchor  bars  IL-IA 
are  30  feet  long  and  are  connected  at  their 
lower  ends  to  the  tops  of  the  corresponding  bars 
1A-2A,  which  are  also  30  feet  long  on  centers. 
The  bottoms  of  these  bars  are  connected  to  the 
horizontal  transverse  pins  through  the  webs  of 
the  reaction  girders  shown  In  the  drawing  of  the 
anchorage  platform.  The  concrete  pier  is 
built  on  and  around  these  girders,  and  reaches 
to  a  height  of  about  50  feet  above  the  tops  of  the 
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Losd  at     3U-4a 

2L. -0.41 

Toua...    —4.37 


Tabli  I. — Unit  Stbesses  in  Anchok  Abm  pbom  Unit  Panel  Load   at   Each    Panel   Point  (Derived 

4U-5D         5U-6U         6U-7U         7U-8U         8U-9U  1L-3L  3L-5L         5L-7L  7L-9L        9L-11L  IL  2M 

—  0.41       — 0.31        — 0.31       — 0.21       — 0.21         +  0.91         +  0.32        +  0.21         +  0.09        +  0.08  — 1.29 

—  4.37       —6.51        — 6.57       — 6.35       — 6.46        +4.86        +7.06        +6.85         +4.12        +3.82  — 6.88 


graphically). 
2.\1-3U         3U-3L 

—  0.58        +  0.40 

—  6.17         +  4.28 


MJ-oL 

5L-6M 

6M7U 

70-7L 

7L-8M 

8M-9U 

—  0.10 

—  0.30 
+  2.31 

+  0.15 
+  1.46 
—  2.01 

+  0.16 
+  1.68 
—  1.28 

—  0.12 

—  1.28 
+  0.70 

+  0.17 
+  3.59 
—  0.48 

+  0.19 
+  4.38 
—  0.18 

Table  L — (Continued.) 

9U-0L      9U-10M     lOMllL  2M-3L  4M-5L  6M  7L  8M-9L 

+  0.01        — 0.12       — 0.12  — 0.71  — 0.01  — 0.02  — 0.02 

+  2.29       —4.97       —5.64  —0.71  —0.80  —0.95  —1.07 


9L-10M       4U-4M 

—  0.01 

—  0.68       —0.14 


Member.  Live  uplift. 

aV — »U    +      887.100 

i«U— lin     +2,746,100 

3L— 5L    -1.738,700 

9I^11L       —2.829,900 

IL— 2M     +  1,250,800 


Table    II. — Stresses    and    Cboss    Sections    fob   Anchok  Akm. 


— Live  on  anchor  arm. 

UaUorm.  Concentrated. 


—  632,500 

+  1,035,900 
+      621,700 

—  988,900 


■  53,300 


+  91,100 
+  51,100 
—  83,900 


Total  live. 
+      887,100 

—  685,800 

+  2,746,100 

—  1,738.700" 
+  1,127.000 

—  2,829,900 
+      672,800 

+  1,250,800 

—  1,072,800 


Dead  uplift. 
+  705,000 
+  2,183,000 

—  1,381,700 

—  2,248,800 
+      994,000 


Dead  on 
anchor  arm. 

—     657,600 


+  1,122,100 
+  751,900 
-—     986,000 


Total  dead. 
+  47,400 
+  2,183,000 

—  259,600 

—  1,406,900 
+  8,000 


3L-4M  4M5U 

+  0.13  +  0.14 

+  0.40  +  0.42 

—  4.26  —  3.52 

aU-6M  8U-8M 

—  0.02  —  0.02 

—  0.43  —  0.52 


Live  added 
to  V4  dead. 

+      910,800 

+  3,837,600 

— 1,868,500 

—3,578,400 

+  1,254,800 


Max.  reverse 
stress. 


Unit  stress. 


Area  required. 
Square  inches. 


Table  II. — (Continued.) 


Section. 


Weight, 
per  linear  foot. 


Linear  feet. 


Weight 
of  compres- 
sion details. 


Total 

weight 

of  truss 

members. 

One  arm. 

20,849 


126,140 


37,985 
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platform  beams,  thus  affording  a  dead  load  of 
about  1,500,000  pounds  on  each  platform  to  re- 
sist the  possible  maximum  upward  pull  of 
about  858,000  pounds  in  the  eye-bars. 

The  floor  beams  are  all  plate  girders  with  66- 
inch  webs,  four  6x6-inch  flange  angles  and  14- 
inch  flange  cover  plates.  Some  of  them  support 
the  ends  of  stringers  in  two  30-foot  panels  and 
one  in  one  30-foot  and  one  40-foot  panels,  and 
the  thickness  of  material  and  number  of  flange 
cover  plates  corresponds  to  these  variations  of 
loads.  The  end  lower  flange  is  field-riveted  to 
the  lateral  connection  plate  across  the  bottom 
flanges  of  the  lower  chord  of  the  main  truss. 
This  plate  reaches  to  the  floor  beam  web  splice 
where  it  abuts  against  the  end  of  the  flrst 
flange  cover  plate,  and  the  Joint  thus  formed  is 
spliced  by  a  second  plate  18  inches  long,  which 
covers  it  and  meets  the  end  of  the  second  flange 
reinforcement  plate. 

Main  Vertical  Posts.  The  main  vertical  post 
IIL'-IIL  is  made  in  four  sections,  each  over 
34  feet  long  and  each  weighing  about  30,000 
pounds.  The  cross-section  contains  four  6x6x%- 
inch  angles  and  eight  30-inch  web  plates  %  or 
%  inches  thick.  It  is  latticed,  with  6x7/16-inch 
bars  and  the  webs  are  stiffen^.",  "oy  diaphragm 
plates  at  the  ends  and  middle  of  every  section. 
Joints  are  spliced  with  cover  plates  on  all 
sides  which  have  all  of  their  rivets  fleld  driven. 
The  top  of  the  post  has  a  horizontal  cap  plate 
which  serves  as  a  base  for  the  ornamental  flnial 
26  feet  high,  which  is  shown  in  detail.  The  cor- 
responding posts  of  the  two  trusses  are  braced 
transversely  by  three  panels  of  horizontal  and 
diagonal  struts  having  their  details  and  con- 
nections shown  in  the  views  at  IIU.  These 
struts  are  all  made  with  two  pairs  of  angles 
riveted  together  back  to  back  and  latticed  to 
form  I-shaped  cross-sections.  Their  connections 
to  the  faces  of  the  vertical  posts  are  similar  to 
those  described  for  the  sway  bracing  at  inter- 
mediate panel  points. 

The  15-inch  pin  IIL,  which  connects  the  foot 
of  this  post  with  the  bottom  chord  and  inclined 
post  W-liL,  is  seated  in  the  semi-circular  bear- 
ing of  the  two  webs  of  a  riveted  steel  shoe,  which 
is  shown  in  half  cross-section  at  the  point  IIL. 
This  shoe  is  entirely  concealed  within  the  chord 
and  has  no  base  plate;  but  the  lower  edges  of  its 
web  plates  and  the  bottoms  of  its  flange  angles 
and  channel  are  planed  and  seated  on  the  top  of 
the  cast  steel  pedestals  which  receive  the  lateral 
diagonals  from  both  anchor  and  channel  arms 
of  the  cantilever,  and  transmits  all  stress  and 
pressure  to  the  top  of  the  masonry  pier  upon 
which  it  has  a  7x8-foot  bearing. 

River  Arm  Cantilever.  This  arm  corresponds 
to  the  anchor  arm  in  arrangement  of  its  mem- 
bers and  in  the  details  of  corresponding  con- 
nections; but  differs  from  it  in  several  respects, 
especially  the  length,  in  that  the  top  chord  has 
no  stiff  members  and  in  the  connections  at  the 
outer  extremities  of  the  top  and  bottom  chords. 
At  16L,  where  there  is  a  heavy  horizontal  com- 
ponent of  the  stress  from  diagonal  IW-l&L,  the 
pin  has  a  center  bearing  6  7/16  inches  wide  on 
an  intermediate  vertical  diaphragm  which  is 
riveted  in  the  usual  way  to  the  top  and  bottom 
flange  plates,  and  is  further  stiffened  and  con- 
nected to  the  webs  by  a  horizontal  diaphragm  on 
the  center  line.  The  connections  at  18L  are 
made  special  to  provide  for  the  erection  and 
adjustment  of  the  sliding  joint  with  the  lower 
chord  of  the  center  span,  and  to  provide  for 
the  transmission  of  lateral  stress  from  the  cen- 
ter span  to  the  cantilever  arm. 

Suspended  Center  Span.  The  center  span,  360 
feet  long,  is  suspended  from  its  end  lower  chord 
pins  by  vertical  eye-bars  to  the  top  chord  panel 
points  1817  of  the  cantilever  arms.  It  is  a  single 
Intersection,  pin-connected  Pratt  truss  with  sub- 
divided panels  about  60  feet  long  and   60  feet 


high.  The  corresponding  members  and  connec- 
tions, and  the  character  of  the  details  are  simi- 
lar to  those  in  the  cantilever  arms,  excepting 
that  the  top  chord  is  horizontal  throughout  and 
is  composed  of  compression  members  only. 

The  horizontal  strut  21  M,  2.2M  is  pin-con- 
nected at  21Af  and  fleld-riveted  Inside  the  main 
vertical  post  webs  at  22M.  The  bottom  chord 
sorresponds  to  that  in  the  anchor  arms  from 
18L  to  22L  and  from  22L  to  22L  and  is  com- 
posed entirely  of  eye-bars.  At  231/  and  24L  the 
vertical  posts  project  below  the  bottoms  of  the 
eye-bar  heads  and  have  fleld-riveted  to  them 
horizontal  connection  plates  receiving  the 
lower  lower  flanges  of  the  floor  and  the  pairs 
of  angles  which  form  the  diagonals  of  the  lower 
lateral  system.  At  other  points  the  lower  lat- 
erals and  their  connections  correspond  with 
those  in  the  cantilever  arms.  The  members 
of  the  top  lateral  system  and  their  connections 
to  the  top  chord  correspond  with  those  from 
ZU  to  W,  and  the  transverse  sway  bracing  is 
similar  to  that  already  described  for  the 
anchor  arm.  The  portal  bracing  on  the  inclined 
post  20C/-18i/  corresponds  to  post  18t/,  16L. 
The  eye-bars  which  connect  the  hips  at  20t/ 
with  the  extremities  of  the  top  chords  of  the 
cantilevers  at  161/  have  slotted  pin  holes  at  191/ 
to  allow  for  temperature  variations,  and  are 
supported  there  on  a  sub-vertical  which  en- 
gages their  pin  and  has  a  beveled  flange 
riveted  in  the  fleld  to  the  inclined  post  at  WM, 
as  shown.  The  ends  of  the  lower  chords  are 
made  special  to  correspond  with  those  of  the 
cantilever  arms  and  allow  for  the  erection,  ad- 
justment and  temperature  variations  of  the 
trusses. 

Throughout  both  cantilever  arms  and  the 
suspended  span,  all  members  are  made  of  me- 
dium open-hearth  steel.  All  web  rivets  in 
chord  members  are  1  inch  in  diameter  and  all 
other  rivets  are  %-inch  in  diameter.  All  rivet 
holes  are  punched  3/16  inch  small  and  reamed 
to  flnished  size,  except  for  the  tie-plates,  lac- 
ing and  diaphragms.  Rivet  holes  in  shapes 
1-inch  thick  are  drilled  from  the  solid.  Holes 
for  field-driven  splice  rivets  are  reamed  to  cast- 
iron  templates.  All  other  field  rivet  holes  are 
reamed  after  the  connected  members  are  bolted 
together  and  matched  marked.  All  rivet  holes 
are  slightly  filleted  for  the  rivet  heads.  All 
sheared  edges  of  plates  and  angles  are  planed 
off  14  inch,  except  for  tie-plates,  lacrag  and 
diaphragms  which  are  sheared  only.  In  all 
compression  members  the  lengths  of  the  tie- 
plates  are  about  %  of  their  widths.  For  the 
top  and  bottom  chords  and  end  posts,  the  tie- 
plates  are  7/16  inches  thick,  elsewhere  they  are 
%  inches  thick.  Where  permanent  diaphragms 
cannot  be  placed  in  the  chords,  temporary  ones 
are  bolted  in  to  preserve  them  from  distortion 
in  shipment.  Where  compression  and  tension 
members  are  used  together,  the  compression 
members  are  bored  1/32  inch  longer  than  the 
tension  members. 

Connev^'ion  of  Cantilever  Arm  and  Suspended 
Truss.  The  center  truss  has  a  total  maximum 
weight  of  about  6,400,000  pounds  including  live 
and  dead  load  and,  as  before  stated,  is  sus- 
pended from  its  end  lower  chord  pins  by  verti- 
cal I-bars  to  the  extremities  of  the  cantilever 
arms.  The  numbers  18C/,  2017  and  16L,  18Z/ 
are  not,  strictly  speaking,  parts  of  the  chords 
of  the  trusses;  but  are  needed  for  erection 
and  to  preserve  the  continuity,  to  stiffen  the 
structure  and  to  complete  the  lateral  systems, 
and  are  more  conveniently  referred  to  as  vari- 
able members  of  the  respective  chords.  The  top 
chord  bars  at  19f/  have  overlapping  slots  en- 
gagiug  the  pin  through  the  sub-vertical  post, 
and  receive  no  live  or  dead  load  except  in  the 
erection  of  the  bridge.  The  true  lower  chord 
in  the  suspended  span  extends  4  feet  beyond  its 


support  at  18L  and  has  the  outsides  of  its  vei-- 
tical  webs  planed  for  bearing  against  the  inner 
faces  of  the  false  chord  section  17L,  181.  In 
which  it  slides.  The  8x8-incb  flange  angles 
have  their  horizontal  legs  cut  off  to  clear  the 
false  chord,  and  where  this  is  done,  the  web 
plates  are  re-enforced  by  inside  horizontal 
angles  near  the  lower  edges. 

At  the  projecting  end  of  the  chord,  the  webs 
are  connected  by  Ave  horizontal  diaphragms 
having  their  outer  edges  planed  to  bearing  on 
a  vertical  transverse  plate,  like  a  diaphragm, 
which  closes  the  end  of  the  chord  and  affords  a 
seat  for  the  hydraulic  adjustment  jacks.  The 
end  of  chord  16L-18L  engages  the  projecting 
extremity  of  1SL-19L,  which  has  just  been  de- 
scribed, and  slips  into  It  telescopically  between 
the  webs  and  top  and  bottom  tie-plates,  as 
shown  in  the  horizontal  cross-section.  Nar- 
row vertical  bearing  plates  are  riveted  to  the 
insides  of  the  webs  of  16L-18ii  to  engage  the 
sliding  chord,  and  the  webs  themselves  are  con- 
nected by  Ave  horizontal  diaphragms  and  have 
vertical  transverse  plates  like  those  already  de- 
scribed, to  form  an  opposite  seat  for  the  500- 
ton  hydraulic  jacks  used  in  erection.  The  two 
chords  are  thus  held  accurately  both  vertically 
and  transversely;  but  are  free  to  slide  upon 
each  other  longitudinally. 

The  12-inch  pin  ISL  is  fixed  in  the  lower 
chord  and  inclined  end  post  of  the  center  truss 
and  in  the  vertical  suspension  eye-bars.  It 
takes  bearing  in  the  fixed  lower  chord  16I/-18L 
of  the  cantilever  arm  through  a  square  phos- 
phor-bronze bushing  plate  1%  inches  thick. 
It  has  a  tight  fit  in  this  plate  and  the  plate  it- 
self has  its  upper, and  Ic  wer  edges  planed  to  fit 
a  rectangular  slot  in  the  web  of  the  cross-sec- 
tion. The  edges  of  the  plate  have  small  flanges 
engaging  the  face  of  the  web  and  are  locked  to 
it  by  the  discs  on  the  ends  of  the  pin  which  pre- 
vent them  from  moving  outwards.  The  slot  is 
7  inches  longer  than  the  phosphor-bronze  plate 
and  thus  allows  the  pin  itself  to  move  back  and 
forth  for  that  distance  in  the  cantilever  chord 
which  is  fixed  relative  to  the  center  truss. 

The  upper  lateral  system  of  the  suspended 
span  transmits  its  stresses  from  20f7  through 
the  inclined  end  post  to  ISL,  and  the  stresses 
of  the  lower  lateral  system  are  also  concen- 
trated at  this  point,  where  the  lower  chords  are 
rigidly  connected  by  a  horizontal  transverse 
strut  independent  of  the  fioor  beam.  The 
shearing  stress  is,  therefore,  transmitted 
through  the  transversely  rigid  joint  between 
the  sliding  and  fixed  sections  of  the  lower 
chord  through  the  extremity  of  the  lower  lat- 
eral system  in  the  river  arm  of  the  cantilever. 
The  regular  lower  lateral  system  is  connected 
to  top  and  bottom  flanges  by  plates  on  the  fixed 
chord  which  encloses  the  sliding  joint  at  18L, 
and  receiving  this  stress  from  the  center  span, 
transmits  it  in  the  regular  manner  to  the  mas- 
onry of  the  shore  piers.  The  single  floor  beam 
at  ISL  is  made  special,  as  shown  in  the  eleva- 
tion and  is  seated  with  a  drop  end  on  the  fixed 
lower  chord  16L-1SL.  The  cantilever  arm 
stringers  are  riveted  to  it.  and  the  suspended 
span  stringers  slide  freely  in  pockets  riveted  to 
Its  web. 

Erection  Adjustments.  Between  the  shore 
piers  the  superstructure  of  this  bridge  will  be 
erected  entirely  without  false  work,  the  panels 
being  built  out  successively  from  the  anchor 
arms  to  the  center  of  the  channel.  The  semi- 
trusses  of  the  center  span  will  be  built  con- 
tinuously from  the  extremities  of  the  canti- 
lever arms  and  will  also  be  erected  by  the  can- 
tilever method,  AH  members  have  been  de- 
signed to  withstand  the  temporary  erection 
stress,  and  in  order  to  provide  clearance  for 
the  final  sections  in  the  middle  panel  of  the 
suspended  span,  semi-trusses  will  be  assembled 
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with  Uieir  chords  inclining  upwards  from  the 
extremities  of  the  cantilever,  so  that  they  can 
readily  be  lowered  to  the  required  position  for 
the  finished  structure. 

The  apparatus  for  raising  and  lowering  the 
center  spans  and  adjusting  their  position  longi- 
tudinally will  be  temporarily  placed  at  panel 
points  196"  and  18L.  At  181/  it  will  consist 
merely  of  a  set  of  special  hydraulic  jacks  en- 
gaging the  reinforced  vertical  transverse  dia- 
phragms at  the  end  of  the  fixed  and  sliding 
chords  just  beyond  the  sliding  pin  on  the  shore 
side.  The  operation  of  these  jacks  will  force 
the  sliding  pin  towards  the  river  end  of  the 
slot  in  chord  16I/-18L,  and  the  weight  of  the 
tenter  span  will  force  it  in  the  opposite  direc- 
tion when  the  jacks  are  released.  When  the 
trusses  are  assembled,  the  diaphragms  will  be 
separated  by  jacks  or  fillers  so  far  that  no 
further  extension  will  be  necessary  and  the 
only  effort  required  will  be  that  which  is 
needful  to  release  them. 

At  1917,  the  sub-vertical  posts  will  not  at 
first  be  connected  and  the  eight  bars  meeting 
at  that  pin  will  be  separated  into  two  sets,  one 
set  containing  two  outside  bars  1&V-20U  and 
two  outside  bars  19U-1SU  connected  together 
with  the  regular  permanent  pin.  The  other 
set  will  consist  of  the  two  pairs  of  inner  bars 
connected  with  a  shorter  temporary  erection 
pin.  Each  of  these  pins  will  engage  the  webs 
of  separate  riveted  yokes  temporarily  enclosing 
the  heads  of  the  bars.  These  yokes  will  be 
connected  by  a  pair  of  vertical  steel  screws  7 
inches  in  diameter  and  about  16  feet  long,  as 
shown  in  the  detail  marked  "toggle  apparatus 
for  top  chord  erection  adjustment."  The 
screws  will  take  bearing  in  cast-iron  nuts  on 
the  upper  side  of  the  lower  yoke  and  on  the 
lower  side  of  the  upper  yoke,  and  will  be 
connected  at  both  ends  by  transmission 
gears.  Long  operating  levers  will  be 
connected  with  a  ratchet  and  pawl  to 
the  lower  end  of  one  screw  and  the  upper 
end  of  the  other  screw.  These  levers  will  be  op- 
erated by  hand  to  separate  the  two  sets  of  bars 
which  can  be  made  to  diverge  about  10  feet 
or  approach  to  a  minimum  distance  of  6  feet 
from  each  other  and  thus  form  a  very  powerful 
toggle  joint  by  which  the  panel  points  18(7  and 
2017  can  be  pulled  together.  The  extension  of 
the  toggle  joint  from  6  feet  to  10  feet  will  draw 
these  points  6  inches  closer  together  and  will 
exert  a  pull  of  907,000  pounds  in  the  top  chord 
of  the  cantilever  arm.  It  is  intended  to  set 
the  toggle  at  first  so  wide  that  it  will  require 
to  be  releasd  rather  than  extended,  and  thus 
necessitate  only  the  application  of  enough 
power  to  overcome  the  friction. 

The  superstructure,  weight  14,000,000  pounds, 
and  the  substructure  were  designed,  and  their 
inspection  and  construction  supervised,  by  Boi- 
ler Ic  Hodge,  Consulting  Engineers,  to  whom  ac- 
knowledgment is  made  for  the  data  from  which 
this  article  has  been  prepared.  The  designs 
and  specifications  were  approved  by  Mr.  J.  W. 
Patterson,  chief  engineer  of  the  Pittsburg. 
Carnegie  &  Western  Railroad  Company.  The 
substructure  was  built  by  Arthur  McMullen  & 
Company,  of  New  York  City,  who  modified 
some  features  of  the  caisson  and  cofferdam 
(onstructlon  to  meet  the  approval  of  the  de- 
signing engineers.  Mr.  George  T.  Barnsley 
was  the  resident  engineer  in  charge  of  the 
substructure  and  superstructure  work.  The 
American  Bridge  Company,  Mr.  Paul  L.  Wolfel, 
chief  engineer,  was  the  contractor  for  the 
superstructure  which  was  built  at  their  Pen- 
coyd  shops.  Robt.  W.  Hunt  &  Co.  were  the  in- 
spectors of  steel  work;  and  the  erection  will  be 
done  by  the  American  Bridge  Company,  of  New 
York.  Mr.  g.  W.  Mitchell,  chief  engineer,  and 
Mr.  H.  A.  Greene,  manager,  eastern  division. 
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The  plant  of  the  Alsen's  American  Portland 
Cement  Works  is  located  on  the  west  bank  of 
the  Hudson  River,  in  New  York  State,  at  West 
Camp,  a  few  miles  below  the  village  of  Catskill. 
The  property  on  which  the  works  are  located 
contains  a  practically  inexhaustible  supply  of 
cement  rock  and  clay,  both  of  excellent  and  uni- 
form composition.  The  outcrop  of  the  rock 
forms  an  almost  continuous  cliff  or  range  of 
hills  running  parallel  with  the  Hudson  River 
and  between  the  two,  a  distance  of  about  half 
a  mile,  is  a  rolling  country,  the  surface  of 
which  is  clay.  That  upon  the  Alsen  property 
is  in  places  over  100  feet  deep,  and  borings 
have  shown  it  to  be  exceedingly  uniform  and 
tree  from  foreign  substances.  The  tracks  of 
the  West  Shore  Railroad  extend  along  the  foot 
of  the  cliff  on  the  river  side,  and  the  plant  is 
located  on  the  river  side  of  the  tracks.  When 
the  river  is  open,  coal  can  be  brought  to  the 
plant  and  cement  taken  to  the  market  in  boats 
at  a  great  saving  in  freight.  When  the  river  is 
frozen  over,  shipments  can  be  made  by  rail. 
Water  for  the  boilers  is  obtained  by  pumping 


the  latter  which  can  be  used  at  noontime  as  a 
lunch  room. 

The  raw  stone  is  quarried  by  means  of  Mar- 
vin drills  operated  by  electricity.  The  rock  is 
loaded  on  a  Hunt  tramway  running  on  tracks 
on  the  trestle  shown  in  the  photograph  and 
passing  over  the  West  Shore  Railroad.  The 
quarry  is  in  the  side  of  the  cliff  and  the  loaded 
cars  run  on  a  slight  down  grade  to  the  third 
story  of  the  raw  material  building.  The  track 
is  double  with  a  loop  at  each  end,  the  cars  be- 
ing drawn  by  an  endless  rope  driven  by  an 
electric  motor.  The  cars  are  clamped  to  the 
cable  by  a  grip  which  is  released  by  a  workman 
when  the  cars  are  to  be  dumped.  Opposite  the 
entrance  for  raw  stone,  in  the  raw  material 
department,  is  a  long  inclined  belt  conveyor 
which  raises  the  clay  from  the  ground  outside 
to  the  third  floor  of  the  raw  material  building. 
The  raw  stone  Is  dumped  from  the  cars  upon 
the  floor  and  then  dropped  in  hoppers  in  the 
floor  supplying  two  Buchanan-Cresson  crushers 
each  belted  to  an  electric  motor.  From  the 
crushers  the  broken  stone  falls  into  rotary 
dryers,  of  which  there  are  two,  each  4  feet  in 
diameter  and  4(>  feet  long.    From  the  dryers  a 
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from  the  river  and  water  for  condensing  pur- 
poses by  means  of  a  cooling  reservoir. 

The  buildings  are  as  nearly  fireproof  as  is 
possible  to  make  them.  A  general  view  of  them 
is  shown  in  one  of  the  photographs,  which  was 
taken  from  the  cliff  mentioned,  looking  toward 
the  river.  From  this  and  the  plan  of  the  mill 
building  an  idea  of  the  arrangement  of  the 
plant  can  be  had.  The  buildings  are  of  brick, 
resting  on  concrete  foundations.  The  roofs  are 
of  I^udovlci  tile  supported  by  steel  roof  trusses 
and  purlins.  The  machinery  foundations  and 
floors  are  of  concrete,  for  the  making  of  which 
over  50,000  barrels  of  Alsen's  cement  were  im- 
ported from  Germany.  Expanded  metal  was 
used  in  the  foundation  work.  Above  the 
ground  the  floors  are  of  concrete  and  expanded 
metal.  The  buildings  are  three  in  number,  the 
main  mill,  the  power  house  and  the  cooper 
shop,  all  separated.  The  main  mill  is  in  the 
shape  of  the  letter  T. 

A  leanto  constructed  against  the  south  wall 
of  the  stock  house  is  divided  so  as  to  provide 
room  for  a  chemical  laboratory,  bath  and  toilet 
rooms  for  the  ofllce  staff,  lavatories  and  shower 
baths  for  the  mill  hands  and  also  a  room  for 


bucket  elevator  raises  the  stone  to  spouts  dis- 
I  barging  into  bins  over  the  ball  mills,  of  which 
there  are  four  in  this  department.  From  these 
mills  suitable  conveyors  and  an  elevator  finally 
distribute  the  rock  in  the  stone  bins,  of  which 
there  are  six. 

The  clay,  upon  entering  the  building  on  the 
belt  conveyor,  is  chuted  into  the  hopper  of  a 
disintegrator  from  which  it  falls  into  either 
one  of  the  dryers.  There  is  room  for  an  ad- 
ditional dryer  and  two  more  ball  mills  in  this 
department.  From  the  dryers  the  clay  is  re- 
duced by  two  Williams  mills,  each  belted  to  a 
motor.  The  material  is  then  conveyed  to  the 
clay  bins,  of  which  there  are  six.  These  and 
the  stone  bins  have  hopper  bottoms,  and  con- 
veyors and  elevators  are  provided  to  transfer 
the  raw  stone  to  a  smaller  stone  bin  and  the 
clay  to  a  clay  bin  over  Fairbanks  weighing 
scales,  where  the  raw  materials  are  mixed  in 
the  proportion  that  chemical  analyses  shows  to 
be  necessary.  The  mixture  passes  to  a  storage 
hopper  from  which  it  is  elevated  and  conveyed 
to  storage  bins  over  four  tube  mills,  where  the 
two  raw  materials  are  further  reduced  and  at 
the  same  time  thoroughly  mixed.     They  then 
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pass  to  any  one  of  16  storage  bins,  holding  all 
told  one  week's  supply.  Samples  are  here  taken, 
and  if  an  analysis  does  not  show  the  contents 
of  any  bin  to  be  of  the  proper  composition  it 
is  mixed  in  the  right  proportion  with  the  con- 
tents of  another  that  will  produce  the  proper 
composition  of  the  mixture.  This  mixing  is 
done  by  drawing  from  the  bins  in  the  desired 
proportion  by  means  of  the  screw  conveyor  sys- 


the  clinker  falls  into  storage  pits,  of  which 
there  is  a  double  row  beneath  the  lower  ends  of 
the  kilns.  The  two  rows  are  divided  by  a  tun- 
nel in  which  trolley  cars  are  run,  the  clinker 
storage  pits  having  hopper  bottoms  so  that  the 
clinker  can  be  chuted  into  the  cars  by  opening 
sliding 'doors.  The  clinker  is  cooled  by  a  blast 
of  air  that  is  forced  up  through  it  by  two  Buf- 
falo  Forge   Company's   blowers   delivering   air 


clinker  cars  are  operated  electrically  by  means 
of  a  double  trolley.  Th<ey  are  run  on  an  elec- 
tric elevator  supplied  by  the  New  -Jersey  Foun- 
dry and  Machine  Company,  and  by  it  raised  to 
elevated  tracks  that  extend  to  storage  bins  over 
the  ball  mills  in  the  flnishing  department  An 
extension  of  the  plant  now  under  con- 
struction consists  of  a  storage  shed  for 
about      40,000     barrels     of     clinker,      located 


Chy  Disintegrator. 

Section  through  Kiln  ond  Goal  Room. 

ALSBN'S  AMEKICAN  POKTLAND  CEMENT  WORKS,  WEST  CAMP,  N.  Y. 


tem   that   supplies    the    storage   bins   over   the 
rotary  kilns. 

The  rotary  kilns  are  nine  in  number,  each  6 
feet  in  diameter  and  fiO  feet  long.  They  were 
furnished  by  the  Vulcan  Iron  Works,  of  Wilkes- 
barre,  Pa.,  this  Arm  also  supplying  the  rotary 
dryers  for  the  raw  materials  and  the  Corliss 
engines  In  the  power  house.     From  the  dryers 


into  a  duct  carried  along  under  the  roof  of  the 
tunnel  and  having  branches  supplying  air  to 
each  clinker  pit.  The  air  that  is  used  to  cool 
the  clinker  passes  through  openings  in  the  pit 
walls  to  ^hree  smaller  blowers  supplying  the 
air  thus  heated  to  the  coal  burning  apparatus 
and  thus  saving  fuel  by  an  amount  equivalent 
to  the  heat  subtracted  from  the  clinker.     The 


to  the  east  of  the  kiln  room.  An  exten- 
sion of  the  elevated  track  Is  run  through  the 
latter  to  the  new  structure  and  the  cars  will 
drop  the  hot  clinkers  on  the  floor  to  be  again 
loaded  when  necessary  'oy  a  clamshell  bucket 
suspended  from  an  electric  traveling  crane. 
There  are  four  tube  mills  and  their  output  Is 
conveyed  and  elevated  to  tanks  over  the  four 
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tube  mills  tbat  accomplish  the  final  reduction. 
There  are  four  ball  mills  and  four  tube  mills 
in  each  department.  The  former  are  No.  8 
Krupp  mills  supplied  by  Thomas  Prosser  & 
Sons,  while  the  tube  mills  are  No.  Iti  Smidth 
mills.  ESach  is  directly  connected  to  an  electric 
motor. 

From  the  finishing  tube  mills  the  cement  is 
elevated  to  an  automatic  weighing  device  that 
records  the  amount  of  cement  manufactured. 
From  this  it  drops  into  an  elevator  raising  it  al- 
most to  the  peak  of  the  roof,  where  it  is  chuted 
through  the  walls  into  the  stock  house.  This 
contains  60  storage  bins,  aggregating  100,000 
barrels  capacity.  These  bins  are  arranged  in 
six  rows  and  they  are  filled  by  three  belt  con- 
veyors that  extend  lengthwise  of  the  stock 
bouse,  each  located  over  the  partition  separat- 
ing adjacent  rows  of  bins.  As  the  cement  is 
( huted  in  the  stock  house  it  either  falls  directly 
on  the  conveyor  in  the  middle  or  is  conveyed 
by  two  smaller  belt  conveyors  running  laterally 
to  the  two  others  running  lengthwise  of  the 
building.  The  long  conveyors  have  a  fixed 
tripper  to  deposit  the  cement  in  any  bin  be- 
neath them.  These  conveyors  and  the  one  de- 
livering clay  to  the  raw  material  department 
were  supplied  by  the  Robins  Conveying  Belt 
Company,  21  Park  Row,  New  York. 

The  stock  house  bins  have  concrete  bottoms 
in  hopper  form  and  between  each  two  rows  is  a 
tunnel  of  concrete  in  which  is  a  screw  con- 
veyor to  which  the  cement  is  chuted  by  open- 
ing a  sliding  door.  The  conveyors  connect  with 
three  elevators  raising  the  cement  to  the  sec- 
ond floor  of  the  packing  and  shipping  depart 
ment  where  the  cement  is  passed  through  a 
Bonnot  screen  to  remove  any  foreign  substance. 
It  is  then  chuted  to  the  Howe  barrel  packers 
on  the  floor  below,  from   which  it  is  shipped. 


mill,  from  which  it  is  elevated  to  hoppers  over 
two  tube  mills  where  it  is  ground.  It  then 
passes  to  coal  storage  bins  over  the  kilns  to 
which  it  is  supplied  by  the  system  that  is  in 
common  use  in  rotary  kiln  practice,  the  heating 
of  the  air  as  described  only  being  unusual. 
This  equipment  was  furnished  by  the  B.  F. 
Sturtevant  Company. 

The  power  plant  is  shown  in  seveial  of  the 
illustrations.  As  electricity  is  used  for  driving 
everything  about  the  plant  outside  of  the  power 
house,  from   the  electric  drills  at  the  start  to 


one  of  100  kilowatts.  The  generators  are  of 
Crocker-Wheeler  make.  Each  of  the  larger 
ones  is  driven  by  a  Vulcan  Iron  Works  cross 
compound  condensing  Corliss  engine  with 
cylinders  18  and  36  diameter  and  42  inches 
stroke,  with  a  rotative  speed  of  90  revolutions 
per  minute.  The  exhaust  and  steam  valves  of 
each  cylinder  are  driven  by  separate  eccentrics 
and  the  automatic  cut-ofC  is  applied  to  both 
cylinders  in  order  that  the  load  will  be  divided 
more  equally  between  the  two  cylinders  under 
all   conditions  of  load.     The  smaller  generator 


View  or  Engine  and  Generator  Roosi. 
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Rotary  Kii-ns  and  Coal-Feeding  Appauatus. 


Spur  tracks  from  the  railroad  extend  along  the 
platform  of  the  shipping  department. 

The  coal  mill  is  located  next  to  the  kiln 
room  and  no  combustible  material  of  any  kind 
was  used  In  its  construction.  Coal  is  run  on  a 
trestle  in  railway  cars  and  dumped  on  the  ground 
below  from  which  it  is  wheeled  or  shoveled 
into  a  hopper  set  in  a  concrete  foundation  and 
chuting  the  coal  on  a  belt  conveyor  which 
raises  it  to  a  mezzanine  floor  in  the  coal  room. 
From  this  it  is  chuted  to  the  dryers  of  which 
there  are  two,  somewhat  elevated  so  that  the 
dried    coal   falls  by   gravity    into    a  Williams 


the  barrel  packers  at  the  end  of  the  process,  it 
was  possible  to  generate  power  where  most  con- 
venient. Consequently  a  separate  building  was 
constructed  to  the  southeast  of  the  mills,  so 
that  the  prevailing  breeze  in  the  summer  tim»', 
when  the  windows  are  open,  will  not  blow  the 
cement  dust  in  the  engine  room.  At  the  front 
end  of  the  power  house  are  the  offices  of  the 
company,  next  the  engine  and  generator  room 
and  in  the  rear  is  the  boiler  room.  The  en- 
gine room  is  equipped  with  a  Maris  hand  oper- 
ated traveling  crane.  There  are  four  generat- 
ing units,  three  of  400  kilowatts  capacity  and 


s  directly  connected  to  a  12  and  20  by  16-inch 
tandem  compound  engine  built  by  the  Ball  En- 
gine Co.,  of  Erie,  Pa.  Opposite  each  engine  is  a 
gage  board  with  steam,  receiver  and  vacuum 
gage.  The  motors  are  operated  by  220  volt  sys- 
tem and  the  lights  through  a  balanced  3-wire 
system  using  a  5 ,  kilowatt  balancing  trans- 
former to  take  care  of  any  irregularities  that 
may  exist.  The  switchboard  for  the  control  of 
the  current  is  of  marble,  divided  into  four  gen- 
erator, one  station  and  three  feeder  panels. 
Each  generator  panel  is  equipped  with  two  sin- 
gle pole  circuit  breakers,  a  3-pole  generator- 
switch,  Weston  illuminated  dial  ammeter  and 
field  regulator.  The  station  panel  has  a  Wes- 
ton illuminated  dial  volt  meter,  volt  meter 
switch  and  a  Thomson  recording  watt  meter. 
One  feeder  panel  contains  four  switches  oper- 
ating 8  tube  mills  in  groups  of  two;  another 
has  four  switches  controlling  the  motors  in  the 
kiln  and  coal  grinding  rooms.  The  third  feeder 
panel  controls  eight  ball  mills,  two  Williams 
crushers,  the  motors  for  the  raw  material 
crushers  and  disintegrator;  the  fourth  has- 
switches  for  the  current  to  the  pumping  station 
at  the  river,  the  quarry  and  the  packing  and 
cooper  shops.  Over  the  switchboard  is  a  clock, 
and  a  gage  board  in  the  office  contains  Bristol 
recording  pressure  and  vacuum  gages,  watt, 
meter,  etc.  The  electric  cables  are  all  carried 
in  ducts  built  in  the  concrete  floors.  At  each 
motor  is  a  starting  box  about  18  inches  square 
in  plan  and  5  feet  high.  They  are  made  of 
planished  or  Russia  iron  suitably  stiffened  at 
the  corners  with  light  angles.  They  contain 
the  starting  device  and  over  the  front,  always 
in  sight  and  illuminated  by  a  lamp,  is  an  am- 
meter to  show  the  amount  of  current  used  by 
the  motor.  This  is  a  most  excellent  arrange- 
ment, for  it  affords  means  for  any  one  to  dis- 
cover at  once  when  anything  goes  wrong  that 
causes  an  abnormal  demand  for  power. 
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The  generator  and  motor  equipment  was  sup- 
plied by  the  Crocker-Wheeler  Company,  o£  Am- 
pere, N.  J.,  and  it  comprises  some  48  motors 
varying  iirom  5  to  75  horse  power.  Where 
electric  motors  are  used  in  a  cement  mill  it  is 
an  interesting  problem  how  far  the  use  of  indi- 
vidual motors  siiould  be  used  and  how  many 
machines  should  be  arranged  in  groups  each  to 
be  driven  by  a  motor.  At  Alsen's  the  large  re- 
ducing machines  are  driven  by  individual 
motors  and  the  conveying  machinery  serving 
them  is  arranged  in  groups  with  a  motor  con- 
nected to  each  group.  Each  ball  mill  is  driven 
by  a  50  horse  power  motor  and  each  tube  mill 
by  one  of  75  horse  power.  A  double  reduction 
in  the  speed  is  obtained  in  each  case  by  means 
of  two  sets  of  spur  gears  enclosed  in  a  dust 
proof  case.  A  Cresson  flexible  coupling  is  also 
placed  in  the  drive.  Each  Cresson-Buchanan 
crusher  is  belted  directly  to  a  30  horse  power 
motor  and  the  belt  elevator  for  clay  and  the 
clay  disintegrator  are  each  driven  by  a  motor. 
The  rotary  kilns  are  driven  by  a  line  shaft 
extending  lengthwise  of  the  kiln  room  and 
through  the  wall  to  an  electric  motor  placed 
alongside  the  raw  material  bins,  the  motor  be- 
ing located  there  to  avoid  the  heat  from  the 
kilns  and  the  dust.  At  the  other  end  of  the 
shaft  is  a  similar  motor  and  either  may  be  dis- 
connected by  a  friction  clutch.  The  belt  driv- 
ing each  kiln  is  led  to  a  Reeves'  variable  speed 
counter  shaft  from  which  a  belt  runs  to  the 
kiln  driving  mechanism.  There  is,  also,  a 
smaller  belt  to  a  small  Reeves  counter  shaft 
connected  to  the  raw  material  feeding  device. 
By  this  arrangement  any  change  in  the  speed 
of  the  kiln  will  cause  a  correspouding  change 
in  the  i-aw  material  feed,  and  by  means  of  the 
second  variable  speed  controller  the  raw  mater- 
ial feed  may  be  varied  with  respect  to  the  kiln 
feed.  There  is  a  friction  clutch  on  each  of  the 
larger  controllers.  The  blowers  for  the  coal 
feed  and  clinker  cooling  are  directly  connected 
to  motors.  Two  motors,  one  acting  as  a  spare, 
drive  a  line  shaft  supported  from  the  steel 
framework  carrying  the  coal  storage  bins  and  a 
belt  from  this  shaft  drives  each  coal  feed 
through  a  Reeves  variable  speed  controller. 
Each  of  the  finishing  ball  and  tube  mills  is 
driven  in  the  same  manner  as  those  used  for 
raw  materials.  A  motor  above  the  stock  bins 
drives  the  elevating  and  conveying  mechanism 
connected  with  the  ball  and  tube  mills  and  an- 
other, located  on  a  platform  built  on  the  lower 
( hord  of  the  roof  trusses  drives  the  elevators 
from  the  tube  mills  and  the  belt  conveyors  in 
the  stock  house.  The  elevators  in  the  packing 
house,  the  barrel  packers,  etc.,  are  driven  by 
a  motor  in  the  second  floor  of  the  packing 
house. 

In  the  coal  grinding  room  the  Williams  mill 
is  driven  by  a  motor  and  the  two  tube  mills  by 
one  each.  Another  motor  drives  the  dryers  and 
most  of  the  elevators  and  conveyors.  Each 
tube  mill  is  direct  driven  and  on  the  opposite 
•  end  of  each  is  a  sprocket  wheel  connected 
by  a  link  belt  and  friction  clutch  to  a  line  shaft 
driving  the  elevators  and  conveyors  from  the 
tube  mills  to  the  coal  •  storage  bins  in  the 
kiln  room.  The  various  parts  of  the  power 
transmitting  machinery  were  furnished  by  the 
George  V.  Cresson  Company  and  the  Webster 
Manufacturing  Company. 

The  elevators,  encased  in  steel,  are  of  un- 
usual design  in  that  they  consist  of  single 
chains  in  the  form  of  a  belt,  with  iron  buckets 
clamped  to  them,  passing  over  grooved  wheels 
at  the  top  and  bottom  of  the  elevator.  They 
were  supplied  by  the  Link-Belt  Engineering 
Company.  All  of  the  screw  conveyors  are  of 
the  continuous  flight  type  made  by  the  H.  W. 
Caldwell  &  Son  Company.  Coal  is  carried 
around  the  plant  to  the  dryers  by  Koppel  indus- 
trial   cars   run  on   narrow   gauge   tracks.     The 


storage  bins  for  partly  crushed  rock  and  clay 
for  reduced  raw  materials  and  for  the  finished 
cement  in  the  stock  house  are  made  of  2x4-inch 
timbers  nailed  together  with  the  4-inch  faces 
lying  flatwise.  They  are  provided  with  hop- 
per bottoms  of  concrete.  All  other  bins  are  of 
sheet  steel  stiffened  by  angle  irons.  These  lat- 
ter were  made  by  the  McClintock-Marshall 
Construction  Company. 

The  boiler  room  contains  four  300-horse 
power  Babcock  &  Wilcox  boilers.  Bituminous 
coal  is  burned.  One  boiler  is  equipped  with  a 
.lones  underfeed  stoker  fitted  with  forced 
draft  supplied  by  an  American  Blower  Company 
fan.  The  boilers  discharge  their  gases  into  an 
underground  smoke  flue  leading  to  a  radial 
brick  chimney  erected  by  the  Alphonse  Custo- 
dis  Chimney  Construction  Company.  The  stack 
is  8  feet  in  diameter  and  200  feet  high.  Steam 
from  the  boilers  is  cari-ied  in  a  ring  main  en- 
circling the  engine  foundations  in  the  engine 
room  basement.  At  each  engine,  branches  con- 
necting with  the  top  of  this  main  lead  to  sepa- 
lators  and  from  them  to  the  engines.  Floor 
stands  are  used  to  control  the  throttle  valve 
and  valves  in  the  exhaust  pipes;  all  of  the  pip- 
ing being  in  the  basement.  The  pipes  were  all 
covered  with  magnesia  sectional  covering  by 
Robert  A.  Keasbey.  The  exhaust  from  all  of  the 
engines  may  be  led  to  the  atmosphere,  but 
usually  the  engines  are  run  condensing,  a 
Worthington  central  jet  condenser  being  sup- 
plied. Two  Gxl2xl2-inch  dry  vacuum  pumps 
and  two  12xl5xl5-inch  circulating  pumps  are 
provided  for  this,  the  latter  drawing  water 
from  the  cooling  reservoir.  Four  boiler  feed 
pumps  are  also  provided.  On  account  of  pos- 
sible trouble  the  feed  water  for  the  boilers  is 
drawn  from  the  Hudson  River,  a  pumping  sta- 
tion being  located  on  the  river  bank,  2,200  feet 
from  the  power  house.  In  it  is  a  6%x8-inch 
Deane  triple  pump  driven  by  a  16-horse  power 
electric  motor.  This  raises  the  water  to  a  large 
<  oncrete  reservoir  of  220.000  gallons  capacity 
and  located  on  a  low  hill  between  the  river  and 
the  power  house.  The  elevation  is  sufficient  to 
give  a  pressure  of  about  25  pounds  at  the  plant. 
The  circulating  pumps  are  arranged  to  draw 
water  from  this  tank  and  supply  a  fire  protec- 
tion system  if  ever  necessary.  The  exhaust 
steam  from  all  pumps  is  used  to  heat  the  feed 
water  in  a  Stilwell-Bierce  &  Smi.th-Vaile  open 
heater. 

The  consulting  engineers  of  the  plant  were 
Messrs.  Lathbury  and  Spackman,  of  Philadel- 
phia, and  Mr.  Claudius  Peters  is  chief  engineer 
and  superintendent  of  the  works. 


The   New   York   Shipbuilding   Company's    Plant, 
Camden,  N.  J. 


Most  of  the  great  industrial  plants  in  this 
country,  which  have  installations  representing 
millions  of  dollars  each,  have  been  gradually 
developed  so  that  their  present  structures  and 
appliances  represent  the  progress,  extensions 
and  modifications  of  several  years.  In  many 
cases,  one  great  enterprise  is  the  offshoot  from 
some  other  industry;  in  others  they  are  estab- 
lished separately  on  a  comparatively  small 
scale  and  are  greatly  extended  to  meet  com- 
mercial requirements;  in  still  other  cases, 
those  plants  which  have  been  established  the 
longest  have  found  it  necessary  to  revolution- 
ize their  methods  of  operation,  particularly  the 
development  and  distribution  of  power  and  the 
handling  of  materials' and  product.  These  di- 
verse conditions  produce  results  which  have, 
in  most  instances,  been  disadvantageous  on  ac- 
count of  the  difliculty  of  combining  different 
systems  having  radical  variations  in  struc- 
tures and  methods. 

It  is  well  understood  in  these  days  of  close 
competition  and  narrow  margins  that  the  mag- 


nitude and  consequent  capacity  of  the  plant, 
the  continuity  and  simplicity  of  its  operations, 
the  proportion  of  work  which  can  be  per- 
formed without  hand  labor,  economical  devel- 
opment and  transmission  of  power,  and  the 
efficiency  of  organization  are  the  great  ele- 
ments of  success.  It  is  obviously  diflScult  or 
impossible  to  secure  these  results  satis- 
factorily with  a  large  plant  formed  by  the  accre- 
tions of  many  years;  it  requires  a  high  degree 
of  ability  and  wide  experience  to  compass  the 
desired  ends  in  installation  of  a  great  new  en- 
terprise. So  many  of  the  features  of  one  very 
large  industrial  plant  are  related  to  those  of 
another,  even  when  the  products  are  dissimi- 
lar, that  it  is  of  value  to  study  the  general 
principles  of  design,  arrangement,  construc- 
tion, equipment  and  operation  of  a  great  new 
plant  with  relation  to  its  individual  character- 
istics, as  well  as  for  their  bearing  on  the  en- 
gineering problems  which  arise  in  all  great 
modern  installations. 

The  New  York  Shipbuilding  Company's 
plant  at  Camden,  N.  J.,  representing  an  outlay 
of  $10,000,000  made  within  four  years,  was  de- 
signed and  created  as  one  harmonious  whole 
to  have  a  unity  of  arrangement  and  operation, 
with  a  complete  equipment  for  the  construc- 
tion of  all  portions  of  modern  steel  commer- 
cial and  battle  ships.  The  plant  is  designed 
for  a  present  yearly  output  of  hulls  weighing 
.".0,000  tons,  and  for  such  extensions  as  may  be 
required  to  double  this  capacity. 

A  comparative  estimate  of  the  magnitude  of 
this  plant  may  be  formed  from  the  statement 
that  it  has  twenty-two  acres  of  roofs,  mostly 
continuous,  an  area  twice  as  great  as  that  of 
any  other  ship  yard  in  this  country.  The 
present  output  is  materially  greater  than  that 
of  any  other  American  plant  and  is  fully  equal 
that  that  of  the  largest  shipbuilding  plant  in 
the  world.  The  total  number  of  employees, 
however,  is  much  smaller  than  the  total  forces 
of  any  of  the  other  large  shipbuilding  plants, 
and  is  scarcely  more  than  half  as  large  as  that 
of  some  which  are  comparable  with  it  and  turn 
out  about  half  afe  great  a  tonnage;  but  it  is 
fair  to  say  that  this  discrepancy  is  to  some  ex- 
tent due  to  the  different  classes  of  work  at  the 
different  plants. 

This  ship  yard  is  equipped  with  complete 
service  for  the  distribution  of  various  kinds  of 
power  from  a  central  plant  to  all  portions  of 
the  works,  with  comprehensive  systems  of 
handling  and  transferring  materials,  with  im- 
proved machinery  of  great  capacity  and  gener- 
ally independent  action,  and  with  buildings  of 
advanced  structural  design.  It  has  thoroughly 
organized  technical  and  mechanical  forces. 
All  the  features  of  the  enterprise  are  intended 
to  conform  to  the  most  direct  and  efficient  op- 
eration of  the  whole  and  have  been  designed 
after  special  study  of  the  other  most  important 
plants  of  a  similar  character  in  this  country 
and  abroad.  Experts  in  the  different  branches 
of  construction  and  engineering  have  collab- 
orated under  the  direction  of  the  president, 
Mr.  Henry  G.  Morse,  M.  Am.  Soc.  C.  E.,  who 
previously  directed  a  large  shipbuilding  plant, 
besides  having  had  many  years'  experience  in 
the  construction  and  operation  of  bridge  and 
structural  iron  plants. 

The  company's  plant  and  offices  occupy  about 
140  acres  of  level,  sandy  ground  on  the  east 
shore  of  the  Delaware  River,  in  the  southern 
part  of  the  city  of  Camden.  The  property  is 
intersected  by  an  important  city  street,  on  one 
side  of  which  are  the  enclosed  shops  and  yards, 
while  on  the  opposite  side  is  the  main  office 
building,  adjacent  to  which  are  two  street  car 
lines  and  two  railroad  passenger  depots.  The 
yards  are  traversed  from  north  to  south  by  six 
.  lines  of  railroad  tracks,  each  3,000  feet  long, 
which    are    connected   with    the    Pennsylvania 
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and  the  Philadelphia  and  Reading  railroads. 
Ch*  the  west-side  there  is  a  water  front  3,600 
feet  long  and  from  1,500  to  1,800  feet  from  the 
street  which  bounds  ~the  east  side.  There  is  a 
pier  72  feet  wide  and  1,200  feet  long,  and  a 
luinl>er  wharf  500  feet  long,  where  river  and 
ocean  freight  can  be  received  and  delivered, 
thus  giving  abundant  facilities  for  the  trans- 
portation of  all  supplies  and  materials.  The 
low  tide  depths  of  the  water  adjacent  to  the 
pier  and  launching  ways  and  in  the  slips  has 
been  Increased  to  minimums  of  40  and  30  feet 
respectively  by  excavation  with  a  suction 
dredge  which  discharged  the  sand  removed 
from  the  river  bottom  over  the  shore  and  thus 
built  up  a  large  amount  of  valuable  land. 
Four  pairs  of  ways  with  their  axes  east  and 
west,  perpendicular  to  the  shore  line,  are  pro- 
vided for  building  and  launching  ships  up  to 
1.000  feet  in  length.  The  southernmost  pair  of 
ways  are  built  in  the  open  air,  without  cover- 
ing, and  are  served  by  ordinary  derricks  and 
gantrys.  The  remaining  three  pairs  are  each 
protected  by  a  steel  frame  shed  150  feet  high, 
900  feet  long  and  120  feet  wide  in  the  clear. 
These  sheds  are  enclosed  on  the  north  and 
south  sides,  and  on  the  upper  parts  of  both 
ends;  but  have  no  other  division  between  them 
than  is  afforded  by  the  steel  frame  work.  The 
north  shed  is  extended  toward  the  north,  be- 
yond the  pair  of  ways,  to  form  a  second  pier 
covering,  enclosing  a  wet  dock  in  which  two 


to  command  all  of  the  ground  area  and  serve 
most  of  it  with  two  or  more  sets  of  cranes  for 
light  and  heavy  work.  All  the  lines  of  shop 
iranes  can  deliver  to  the  shed  cranes,  which 
travel  at  right  angles  to  them,  and  thus  trans- 
fer materials  and  machinery  from  the  tools  to 
the  ships.  The  standard  gauge  railroad  tracks 
in  the  yards  have  branches  which  enter  the 
shops  at  several  points  at  right  angles  to  the 
tracks  of  the  traveling  cranes,  and,  with  the 
exception  of  two  short  lengths  of  longitudinal 
tracks  on  both  sides  of  the  main  aisle  in  the 
boiler  shop,  these  are  the  only  surface  tracks 
in  the  shops  or  sheds.  The  main  shops  are 
divided  by  the  four  Intermediate  rows  of  steel 
columns  which  support  the  moderate  span 
double  pitched  roofs,  but  which  do  not  have 
any  partitions  or  division  walls,  except  the  one 
between  the  angle  shop  and  the  boiler  shop 
which  is  extended  to  form  the  division  wall 
between  the  east  end  of  the  ship  sheds  and  the 
machine  shop.  The  outer  walls  are  all  built  of 
brick  with  numerous  large  window  panels. 

A  portion  of  the  north  end  of  the  main  shops 
is  occupied  by  the  store  house,  which  is  about 
90  feet  wide  and  projects  200  feet  beyond  the 
east  face  of  the  building.  It  is  traversed  from 
east  to  west  by  a  long  span  unloading  gantry 
which  runs  on  a  track  extending  across  the 
yards  and  is  intersected  by  standard  gauge  sur- 
face tracks.  Plates,  angles,  shapes  and  bars 
are  stored   here  and   delivered  by   cranes  and 


center  partition  and  outside  walls.  It  is  cov- 
ered with  a  two-span  streel  truss  roof  ceiled 
with  non-condensing  asbestos  board.  On  one 
side  it  contains  six  Cahall  water  tube  boilers 
of  2,500  combined  horse-power,  installed  by  the 
Aultman-Taylor  Company,  and  four  500-horse- 
power  Babcock  and  Wilcox  boilers,  all  in  a 
single  row  and  connected  with  a  200-foot  stack, 
8%  feet  in  diameter  inside,  built  of  hollow 
radial  brick  by  the  Alphons  Custodis  Chimney 
Company.  A  Greene  economizer  has  been  In- 
stalled. Either  battery  of  boilers  suffices  to 
maintain  a  pressure  of  about  200  pounds  for 
orinary  service.  On  the  opposite  side  of  the 
partition  the  dynamos,  engines,  pumps  and 
compressors  are  installed  for  the  power  distri- 
bution service.  There  is  one  21x34x5V^x24- 
Inch  Snow  pump  with  a  4-inch  discharge;  two 
16xl2-inch  compound  Barr  pumps  are  coupled 
with  this  pump  to  the  R.  D.  Wood  &  Co.  ac- 
cumulator which  maintains  a  pressure  of  1,500 
pounds  per  square  inch  for  the  hydraulic  serv- 
ice in  the  machine  and  boiler  shops.  There  arc 
two  8xl0xl0xl2-inch  compound  Snow  pumps, 
which  deliver  water  through  a  6-inch  main  for 
general  distribution  through  the  shops  and  of- 
fices. This  water  is  deriver  from  eight  6-inch 
artesian  wells  from  85  to  120  feet  deep.  It  is 
used  for  drinking  and  washing  purposes,  and 
may  be  connected  with  the  steam  boiler  sup- 
ply- 

The   pneumatic   pressure   system   is  operated 
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large  hulls  may  lie  side  by  side  for  finishing 
and  fitting  after  they  have  been  launched.  The 
cast,  or  shore,  ends  of  these  sheds  all  intersect 
the  plate  and  angle  shops,  which  have  their 
axles-  north  and-  south,  parallel  with  the  shore 
line. 

Adjacent  to  these  shops,  on  the  east,  is  the 
main  shop;  -which  c6ntains  a  machine  shop  and 
boiler  shop  and  part  of  the  store  house,  and  is 
about  1.200  feet  long  by  250  feet  wide.  This 
group  of  shops  and  sheds  is  thus  compactly  ar- 
langed  to  occupy  an  L-shaped  space  about  1,100 
feet  long  from  east  to  west  and  1,500  feet  long 
from  north  to  south  including,  under  its  con- 
tinuous roofs,' 'ail  departments  of  the  shipbuild- 
ing plant,  *xcept'  the  wood  working  and  paint 
sb&ps  and  the  power  plant.  The  main  shops 
may  be  considered  as  a  rectangle  1,200  feet 
long  from  north  to  south  and  400  feet  wide 
from  east  to  west  composed  of  five  parallel 
aisles.  The  two  western  ones,  each  125  feet 
wide;  are  overlapped  by  the  shore  ends  of  the 
ship  sheds-  for  a  length  of  about  550  feet.  Tikis 
part  of  the  building  is  common,  therefore,  to 
both  sheds  and  shops,  is  served  by  both  crane 
systems,  and  is  usent  principally  for  temporary 
storage  of  hull  mlaterial  after  it  is  ready  for 
assembling. 

All  of  the  shops  and  sheds  have  numerous 
systems  of  electrtc  girder  cranes  traveling 
parallel  with  their  axes,   and   so  arranged   as 


derricks,  which  move  east  and  west,  to  those  in 
the  main  shops,  which  mo\e  north  and  south, 
and  the  tools  are  so  arranged  that  all  opera- 
tions, excepting  some  of  those  in  the  machine 
shop,  are  successively  performed  and  machine 
work  on  them  is  completed  and  they  are  deliv- 
ered to  the  cranes  in  the  ship  sheds,  which 
carrjf-them  west  and  assemble  them.  The  de- 
tached buildings  of  the  plant  include  the  tem- 
plate and  pattern  houses,  the  joiner  shop,  the 
paint  shop,  the  dry  kiln,  the  power  plant  and 
the  pump  house;  the  former  having  been  sepa- 
rated to  minimize  the  danger  from  fire. 

All  the  shops  are  supplied  with  fire-hydrants 
and  hose,  and  with  automatic  sprinkler  service. 
They  are  heated  by  the  Sturtevant  hot  blast 
system  and  by  direct  radiation,  and  their  tools 
are  driven  by  independent  electric  motors  or 
by  hydraulic  •  or  pneumatic  pressure  which  is 
distributed  throughout  the  plant.  The  only  ex- 
ceptions to  this  rule  are  the  hammers  in  the 
blacksmith  shop,  which  are  operated  by  steam 
from  the  central  battery,  and  a  few  groups  of 
smal'l  tools  in  the  machine  shop  which  are 
driven  from  line  shafts  operated  by  separate 
electric  motors. 

Coal  is  delivered  on  an  elevated  siding,  from 
which  the  ears  dump  into  open  hopper-bot- 
tom bins  which  discharge  It  on  to  the  boiler 
room  floor  in  the  power  house.  This  building 
•  is  100  feet  wide  and  175  feet  long  with  a  brick 


by  two  Ingersoll-Sergeant  compound  air  com- 
pressors, each  with  a  capacity  of  4,800  cubic 
feet  of  free  air  per  minute  to  a  pressure  of  40 
pounds.  Their  condensers  are  supplied  with  a 
Nordberg  air  pump.  In  another  room  of  the 
power  house  there  are  three  compound  engines 
made  by  the  Providence  Engineering  works 
and  direct-connected  to  500  kilo-watt  Westing- 
house  generators  for  both  alternating  and  di- 
rect currents.  Two  of  these  engines  are  nor- 
mally in  service  and  the  third  is  used  for  a  re- . 
serve.  There  is  also  an  Ames  Iron  Worii's 
electric  light  engine  and  dynamo  to  supply  il- 
lumination when  the  main  engines  may  not  be 
running.  All  the  motors  for  the  different  tools 
and  machines  are  of  the  Westinghouse  alter- 
nating current  induction  type. 

The  fire  service  is  operated  by  two  20x12x15- 
ineh  underwriter  Worthington  pumps  in  a 
separate  house.  They  have  two  16-inch  suction 
mains  terminating  with  foot  valves  in  the 
Delaware  River  and  discharged  through  a  12- 
inch  main  branched  to  all  shops  and  sheds,  to 
the  different  parts  of  the  yards,  and  to  a  150,- 
000-galIon  steel  tank  at  the  top  of  a  200-foot 
steel  tower  wiiich  is  used  to  give  a  gravity  pres- 
sure for  all  parts  of  the  automatic  sprinkler  sys- 
tem whi(-h  is  being  installed  in  all  shops.  The 
mains  are  connected  to  about  seventy-flve  yard 
and  shop  hydrants  for  which  numerous  fixed 
hose  reels  are  provided  to  command  all   parts 
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of  the  plant.  There  are  besides,  several  hose 
wagons  in  sheds  adjacent  to  different  shops; 
and  a  special  fire  department  has  been  drilled 
for  service  in  an  emergency.  In  order  to  in- 
sure the  constant  eflBciency  of  the  system,  the 
fire  pumps  are  kept  in  continual  operation, 
running  very  slowly  and  maintaining  a  circula- 
tion through  the  closed  mains  at  a  pressure  of 
110  pounds  per  square  inch,  which  is  auto- 
matically Increased  to  200  pounds  per  square 
inch  if  any  outlet  is  opened. 

A  fundamental  principle  in  the  design  and 
operation  of  this  plant  has  been  the  axiom 
formulated  by  Mr.  Morse  that  because  an  op- 
eration has  always  been  performed  in  a  cer- 
tain way  it  does  not  follow  that  this  way  is  the 
best   or  most   economical   one.     In   accordance 


at  a  cost  not  greatly  exceeding  plank  floor  and 
securing  great   economy  of  maintenance. 

Probably  the  most  notable  departure  from  es- 
tablished practice  has  been  in  the  method  of 
marking  and  fitting  the  hull  materials.  The 
ordinary  system  of  lifting  the  plates  and 
angles  from  the  frame  of  the  ship  itself  has 
been  completely  abandoned  and  they  are  lifted 
instead  from  the  lines  laid  out  in  the  mould 
loft.  In  this  way  a  system  of  wooden  tem- 
plates corresponding  substantially  to  those 
used  in  high  grade  bridge  construction  is  pro- 
vided for  every  piece  of  material  in  the  ship's 
frame,  deck,  etc.,  and  no  matter  how  compli- 
cated the  piece  is  with  angles,  bends  and  dif- 
ficult connections,  it  is  made  and  finished  in 
the  shops  ready  to  be  riveted  in  place  and  no 


special,  having  been  designed  or  modified  for 
the  purposes  of  this  plant  and  including  five 
types  of  special  punches  alone,  besides  some 
machines  which  have  been  imported  from 
abroad,  and  a  number  of  standard  tools  of  un- 
usual magnitude  and  capacity. 

The  New  York  Shipbuilding  Ciompany  has  its 
principal  office  at  the  plant  in  Camden,  N.  J., 
and  another  business  office  in  New  York  City. 
As  before  stated,  this  company  was  planned 
and  organized  by  Mr.  Henry  G.  Morse,  M.  Am. 
Soc.  C.  E.,  who  personally  directed  the  entire 
design  and  construction,  the  equipment  of  the 
different  shops,  the  detailing  of  many  of  thu 
special  tools  and  the  structural  steel  work,  and 
now  directs  the  operation  of  the  plant.  His 
staff  includes  Mr.  DeCourcy  May,  general  man- 
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with  this  view,  many  features  and  conditions, 
which  have  generally  been  accepted  without 
question  by  industrial  plants,  have  been  the 
subject  of  special  investigation  and  compara- 
tive estimates  which  have  led  to  radical 
changes  in  construction  and  operation.  For  in- 
stance, among  the  minor  illustrations  is  that 
of  the  extensive  systems  of  storage  skids 
which.  Instead  of  being  built  as  customary 
with  timber  beams  and  blocks,  have  been  made 
throughout  with  solid  walls  of  concrete  sup- 
porting the  usual  bearing  rails  on  top.  The 
total  cost  proved  to  be  only  slightly  in  excess 
of  that  of  the  timber  construction  and  the  dur- 
ability is  very  much  greater.  Similarly,  some 
of  the  main  floors  have  been  built  of  concrete 


cutting  or  fitting  is  done  on  the  frame  of  the 
ship.  Besides,  this,  the  usual  method  of  ship 
building  is  reversed,  and  instead  of  first  erect- 
ing the  frame  and  then  the  plates,  the  plates 
are  first  bolted  together  so  as  to  form  the 
outer  skin  and  then  the  frames,  decks  and 
other  interior  portions  are  built  on  to  them  and 
the  portions  of  the  ship  are  completed  suc- 
cessively from  the  bottom  up,  thus  enabling 
all  parts  to  be  advantageously  handled  by  the 
efficient  girder  crane  service  and  avoiding  un- 
necessary obstructions  and  difficult  riveting. 
The  equipment  is  notable  in  that  it  is  all  of 
the  most  modern  and  complete  type,  and  that 
In  the  boiler,  plate  and  angle  shops,  especially, 
nearly  all  of  the  machine  tools  are  new  and 


ager;  Mr.  Myron  C.  Wick,  vice-president;  Mr. ' 
W.  G.  Handle,  treasurer;  Dr.  Francis  Elgar, 
consulting  naval  architect;  Mr.  Samuel  M. 
Knox,  secretary;  Mr.  Chas.  S.  Hall,  purchasing 
agent;  Mr.  W.  DeW.  Dimock.  New  York  agent; 
Mr.  James  Donald,  naval  architect  and  head  of 
hull  department;  Mr.  L.  D.  L.  Lovekin.  chief  en- 
gineer; Mr.  G.  M.  Andrews,  superintendent  of 
machine  department;  Mr.  E.  H.  Sapp,  civil 
engineer  for  the  plant;  Dr.  W.  L.  Robb,  con- 
sulting electrical  engineer.  During  the  con- 
struction of  the  plant  Mr.  W.  F.  Gronan,  C.  B., 
was  the  civil  engineer  in  charge  of  buildings 
and  grounds,  and  Mr.  Julian  Kennedy,  consult- 
ing engineer. 

(To  be  continued.) 
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The  Septic  Tank:     Its  Place  in  the  Treatment  of 

Sewage. 

By  I^eooard  V.  Kinuk-uit,  V.  Sc. 


Twenty-one  years  ago  there  appeared  in  the 
"Cosmos  les  Mondes"  an  article  describing  the 
Mouras  automatic  scavenger,  which  consisted  of 
an  air-tight  vault  with  syphon  discharge  pipe. 
Abb4  Moigno,  in  describing  the  process,  said 
that  the  solid  fecal  matter  which  enters  the 
tank  is  decomposed,  fermentation  taking  place, 
which  results  in  the  formation  of  a  homogen- 
eous fluid  only  slightly  turbid,  in  which  any  sus- 
pended matter  is  in  the  form  of  scarcely  visible 
filaments;  and  he  suggested  that  the  action  by 
which  the  solid  matter  was  decomposed,  might 
be  due  to  those  bacteria,  which,  according  to 
Pasteur,  seem  only  to  live  or  act  in  vessels  de- 
void of  oxygen.  In  this  article  we  have  not  only 
a  good  description  of  what  is  now  known  as  the 
septic  tank,  but  an  explanation  of  what  takes 
place  in  the  tank  in  perfect  accordance  with  our 
present  ideas. 

The  article,  however,  though  noted  and  re- 
ferred to  in  many  scientific  journals,  did  not  re- 
ceive the  attention  it  deserved,  and  it  was  left 
to  Cameron,  of  Exeter,  England,  to  show  that 
this  process  could  be  used  to  advantage  on  a 
large  scale.  His  experiment  at  Exeter,  using  a 
closed  tank  of  53,800  gallons  capacity,  is  so  well 
known  that  it  is  unnecessary  to  enter  into  any 
details  regarding  it,  and  it  is  sufficient  to  say 
that  the  results  he  obtained  convinced  sanitary 
engineers  that  a  closed  tank,  through  which 
sewage  passed  slowly,  was  a  means  by  which 
not  only  the  amount  of  suspended  organic  mat- 
ter in  sewage  could  be  greatly  reduced  but  a 
partial  purification  of  the  sewage  brought  about, 
and  almost  immediately  after  the  publication  of 
Cameron's  work,  experimental  septic  tanks  were 
built  in  many  places  in  England,  first  closed 
tanks,  similar  to  the  one  at  Exeter,  then  open 
tanks,  until  now,  in  England  and  in  this  coun- 
try, septic  tanks,  closed  or  open,  are  recognized 
as  an  essential  part  of  modern  bacterial  purifi- 
cation processes. 

Why  is  this  so  and  what  is  the  function  of 
the  septic  tank,  or,  in  other  words,  what  place 
should  it  take  in  modern  sewage  methods?  To 
answer  this  question  we  must  know  the  result 
of  so-called  septic  action  on  sewage.  What  does 
the  septic  tank  do?  First:  It  equalizes  the 
composition  of  the  sewage.  Second:  It  re- 
moves from  the  sewage  not  only  suspended  mat- 
ter, but  a  portion  of  the  solids  that  are  in  solu- 
tion. Third:  It  changes  the  character  of  the 
sewage,  increasing,  as  a  rule,  the  amount  of 
free  ammonia,  and  decreasing  the  amount  of 
albuminoid  ammonia.  Fourth:  It  liquefies,  or 
changes  into  gaseous  products,  a  portion  of  the 
suspended  matter  at  the  bottom  of  the  tank, 
thus  reducing  the  amount  of  sludge.  Fifth:  It 
renders,  as  a  rule,  the  sewage  more  easily  acted 
upon  by  nitrifying  bacteria. 

As  to  the  exact  amount  of  work  that  the  sep- 
tic tank  does  in  each  of  the  above-named  ways, 
opinions  differ.  It  depends,  in  my  opinion,  on 
the  character  of  the  sewage  and  as  general  state- 
ments, the  following,  I  think,  may  be  accepted: 
That  the  total  amount  of  suspended  matter  re- 
moved depends  greatly  upon  the  construction  of 
the  tank,  and  that  the  greatest  amount  Is  re- 
moved In  tanks  divided  longitudinally  Into 
three  or  more  compartments,  by  walls  rising  1 
to  2  feet  from  the  bottom  of  the  tank,  and  by 
screen  boards  descending  from  6  Inches  to  1 
foot  beneath  the  surface  of  the  liquid.  Tanks 
of  this  description  are  now  used  in  England  and 
also  In  this  country.  With  domestic  sewage, 
using  tanks  of  this  kind,  the  suspended  matter 
which  is  found  In  the  effluent,  Is  in  nearly  the 
condition  described  by  the  Abb6  Moigno, 
scarcely  visible  filaments.    The  total  amount  of 


organic  matter  removed  depends  on  the  char- 
acter of  the  sewage  and  on  the  construction  of 
the  tank,  and,  as  a  rule,  the  stronger  the  sewage 
the  greater  will  be  the  percentage  of  organic 
matter  removed;  more  will  be  removed  in  warm 
weather  than  in  cold  weather  and  more  from 
an  alkaline  sewage  that  from  an  acid  sewage 
containing  manufacturing  waste.  Judging  from 
the  albuminoid  ammonia,  in  domestic  sewage, 
using  a  properly  constructed  tank,  the  amount 
removed  averages  about  50  per  cent,  with  an 
acid  sewage  not  over  30  per  cent. 

As  to  the  amount  of  solid  matter  liquefied 
or  changed  into  gas,  earlier  opinions  have  been 
modified.  Just  after  the  publication  of  Cam- 
eron's paper  the  idea  was  prevalent  that  the 
sludge  question,  the  most  troublesome  problem 
of  sewage  treatment,  was  solved.  That  the  de- 
composition of  the  solid  matter  in  sewage  was 
so -perfect,  that  all  the  solid  matter  that  would 
remain  to  be  cared  for,  was  the  ash  or  mineral 
part  of  vegetable  and  animal  substances  in  the 
sewage,  and  this  amount  would  be  so  small  that 
it  was  hardly  worth  considering.  Unfortunately 
this  is  not  the  case;  the  action  in  a  septic  tank 
is  never  so  perfect  but  that  part  of  the  organic 
matter  still  remains  in  the  solid  state.  The 
amount  that  remains  depends  on  the  kind  of 
solid  matter  in  the  sewage,  the  character  of 
the  sewage,  the  temperature  of  the  sewage,  and 
the  velocity  and  evenness  of  flow  of  the  sewage 
through  the  tank.  If  a  sewage  contains  only 
fecal  matter,  the  decomposition  of  the  solid 
matter  is  very  complete;  if  it  contains  a  large 
amount  of  cellulose,  or  fat,  substances  which 
are  not  so  easily  acted  upon  by  the  bacteria  in 
the  tank,  the  amount  of  solid  matter  remaining 
unliquefled,  is  comparatively  large.  If  the 
sewage  itself  is  slightly  add,  and  contains  a 
large  proportion  of  trade  waste,  the  action  that 
takes  place  in  tho  septic  tank  is  less  complete 
than  if  the  sewage  was  what  is  called  domestic 
sewage.  The  temperature  also  has  a  decided 
effect,  and  at  a  temperature  of  70  degrees  Fah- 
renheit more  complete  action  takes  place  than 
at  50  degrees  Fahrenheit.  The  velocity  and 
distribution  of  the  sewage  in  the  tank  also  play 
an  important  part,  and  much  depends  on  the 
careful  construction  and  operation  of  the  tank, 
as  to  the  results  obtained. 

From  the  results  obtained,  both  in  this  coun- 
try and  in  England,  I  believe  the  amount  of 
sludge  converted  into  soluble  or  gaseous  sui)- 
stances,  with  ordinary  town  or  city  sewage  re- 
ceiving surface  drainage,  and  under  favorable 
conditions  as  regards  temperature,  construction 
of  tanks,  and  careful  oversight,  does  not  aver- 
age over  40  per  cent.;  and  if  the  sewage  con- 
tains large  amounts  of  trade  refuse,  the  amount 
of  sludge  destroyed  will  average  nearer  25  than 
40  per  cent.  Further,  if,  from  conditions  not 
as  yet  fully  understood,  in  place  of  a  sludge 
forming  at  the  bottom  of  the  tank,  most  of  the 
arrested  matter  forms  a  crust  on  top  of  the 
liquid,  the  amount  of  arrested  matter  that  re- 
mains unchanged  In  the  tank,  may  average  over 
75  per  cent.  The  formation  of  a  heavy  crust, 
and  little  or  no  deposit  at  the  bottom  of  the 
tank,  has  been  noticed  more  often  in  this  coun- 
try than  anyv/here  else.  It  is  partially  due,  1 
think,  to  the  absence  of  heavy  material  or  min- 
eral matter  in  the  sewage,  which  helps  to  carry 
down  the  suspended  matter,  and  when  this  sus- 
pended matter  rises,  as  it  does  by  the  action 
of  the  gas  formed  in  the  sludge  at  the  bottom 
of  the  tank,  tends  to  carry  it  down  again. 

Allowing  that  the  changes  that  take  place 
when  sewage  undergoes  septic  action  are  as 
stated  above,  what  effect  will  the  septic  tank 
have  when  used  In  connection  with  intermit- 
tent filtration  beds,  contact  beds,  and  percolat- 
ing filters?  Intermittent  filtration  beds  can 
certainly    be    used    with    crude    sewage,    from 


which  the  heavier  and  coarser  substances  have 
been  removed  by  catch-basins  and  screens. 
Such  beds,  however,  have  to  be  raked  over 
every  few  weeks  to  remove  the  suspended  mat- 
ter which  forms  a  layer,  more  or  less  imper- 
vious to  water,  on  top  of  the  sand.  In  winter, 
when  this  cannot  be  done,  such  beds  will  not 
take  care  of  the  same  amount  of  sewage  that 
they  are  capable  of  receiving  in  summer,  and 
very  often  in  winter  weather,  more  or  less 
crude  sewage  runs  untreated,  or  only  partially 
treated,  into  the  nearest  stream.  If  septic  tank 
sewage  is  applied  to  such  beds,  we  are  applyiug 
a  sewage  from  which  the  suspended  matter,  ex- 
cept that  which  is  in  a  very  fine  state  of  sub- 
division, has  been  removed;  one  that  contains 
at  the  most  70  per  cent,  of  the  organic  matter 
that  was  in  the  crude  sewage,  and  a  sewage 
whose  composition  varies  only  very  slightly 
from  hour  to  hour  and  the  area  required  can 
be  reduced  at  least  one-half. 

On  the  other  hand,  the  objection  to  the  use 
of  septic  tanks  in  connection  with  intermittent 
filtration  beds,  is  the  odor  that  arises  from  sep- 
tic tanks  and  the  necessity  of  caring  for  the 
sludge  that  remains  in  a  solid  condition  in  the 
tank.  As  to  the  odor  from  a  septic  tank,  I  be- 
lieve that  the  odor  given  oft  is  largely  depend- 
ent on  the  rate  of  flow  of  the  sewage  through 
the  tank;  or,  in  other  words,  how  far  septic 
action  has  been  allowed  to  proceed.  If  septic 
tanks  are  properly  operated,  I  believe  that  with 
ordinary  town  or  city  sewage  the  odor  given  oft 
is  not  of  such  a  character  as  to  be  the  cause  of 
complaint,  unless  the  tanks  are  situated  in  a 
thickly  settled  district  or  close  to  a  main  high- 
way. In  England  certainly  very  little  trouble 
has  been  caused  from  the  odor  from  open  septic 
tanks.  As  to  the  sludge  there  is  no  question 
that  from  time  to  time  the  tank  must  be  cleaned 
out,  and  in  determining  the  frequency  with 
which  this  will  have  to  be  done,  it  is  well  to 
allow,  to  be  on  the  safe  side,  that  about  70  per 
cent,  of  the  total  suspended  matter  arrested  by 
the  passage  of  the  sewage  through  the  tank  will 
remain  as  a  permanent  deposit  or  sludge  in  the 
tank. 

What  place  the  septic  tank  occupies  in  the 
process  of  purification  of  sewage  by  intermittent 
filtration  depends  therefore  upon  local  condi- 
tions, and  in  deciding  whether  or  not  it  shall 
be  used  in  connection  with  this  process,  the 
sanitary  engineer  must  take  into  account  the 
character  of  the  sewage  to  be  purifled  and  the 
cost  per  acre  of  properly  constructed  sand  beds, 
in  the  locality  where  the  sewage  is  to  be 
treated.  With  contact  bed  and  with  continuous 
intermittent  flitration  methods  crude  sewage 
cannot  be  used;  the  suspended  matter  in  the 
sewage  must  flrst  be  removed.  The  two  prac- 
tical ways  of  removing  suspended  matter  are 
chemical  treatment  and  septic  action.  The  ob- 
jections to  chemical  treatment  are  well  known 
from  years  of  experience  and  at  the  present 
time  there  are  very  few  sanitary  engineers  who 
would  for  a  moment  consider  chemical  treat- 
ment unless  the  sewage  contains  so  large  an 
amount  of  free  acid  or  other  germicidal  sub- 
stances as  to  very  much  retard  or  prevent  bac- 
terial action.  To  sum  up  in  one  sentence  the 
place  of  the  septic  tank  in  the  modern  methods  ' 
of  sewage  treatment,  I  should  say  that  in  the 
majority  of  cases  it  v/as  a  valuable  adjunct  to 
the  method  of  intermittent  filtration  and  an  es- 
sential adjunct  in  the  methods  of  treatment 
by  contact  beds  and  percolating  filters. 


Rotary  Converters  of  2.000-Kilowatts  capa- 
city are  to  be  furnished  to  the  New  York  Edi- 
son Company  according  to  a  recent  contract 
secured  by  the  Stanley  Electric  Manufacturing 
Company,  of  Pittsfield,  Mass.  Four  of  these 
are  to  be  constructed  on  the  S.  K.  C.  system. 
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the  engineering  record. 

Twenty-five  Years'  Work  and  Development. 

By  Henry  C.  Meyer. 


The  Engineering  Record,  which  has  Just  com- 
pleted the  first  quarter  of  a  century  of  its  ex- 
istence, was  founded  by  the  writer  on  the  sug- 
gestion that  there  was  need  of  a  journal  that 
should  enlighten  the  public  on  matters  of  safe 
and  sanitary  building.  The  ilmess  resulting 
from  bad  planning,  ignorant  and  rascally  work 
in  connection  with  the  water  supply  and  drain- 
age of  buildings  then  prevailing  had  caused 
serious  discussion  in  this  country  and  in  Eng- 
land as  to  the  wisdom  of  relying  on  the  water 
carriage  system  for  the  disposal  of  household 
wastes.  Hence  in  its  first  year  dangerous 
blunders  in  house  drainage  were  illustrated  in 
The  Engineering  Record,  as  well  as  plans  ot 
existing  tenement  houses  in  New  York  City 
which  the  law  then  permitted  to  be  built 
and  in  which  so  large  a  proportion  of  the 
population  were  obliged  to  exist.  These  illus- 
trated articles  and  the  discussions  of  the 
conditions  revealed  promptly  appealed  to  the 
daily  and  medical  press  as  directly  dealing  with 
problems  affecting  the  public,  hence  unusual 
notice  was  accorded  them. 

To  effect  any  reform  it  seemed  important 
that  the  co-operation  of  architects  and  city  en- 
gineers should  be  secured.  With  a  view  there- 
fore of  interesting  the  former,  the  architectural 
competition,  of  1879,  for  plans  of  improved  tene- 
ment houses  was  instituted.  Up  to  that  time  ar- 
chitectural competitions  had  been  in  bad  repute. 
Unless  this  one  could  be  instituted  and  carried 
out  on  lines  different  from  those  hitherto  fol- 
lowed, it  was  felt  that  the  outcome  would 
prove  a  failure  and  it  would  result  in  alienating 
the  professional  class  whose  co-operation  it  was 
so  important  to  secure.  The  late  R.  G.  Hat- 
field, an  eminent  consulting  architect  of  the. 
time,  was  retained  to  draft  the  rules  to  govern 
this  competition.  These  were  referred  to  prom- 
inent members  of  the  profession,  and,  as  finally 
agreed  on,  were  published  as  the  terms  under 
which  the  tenement  house  competition  of  1879 
was  to  be  conducted.  The  Engineering  Record, 
then  known  as  The  Sanitary  Engineer,  was 
credited  with  thus  being  the  first  to  recognize 
requirements  now  considered  essential  in  all 
properly  conducted  public  architectural  compe- 
titions, namely,  expert  professional  members 
on  the  committee  of  award,  the  anonymous 
submission  of  plans,  and  precise  rules  as  to 
method  of  rendering  drawings,  in  which  shad- 
ing and  coloring  intended  to  unduly  influence 
laymen  were  prohibited. 

The  results  following  this  competition  were 
greatly  beyond  expectation.  Two  hundred  and 
four  plans  were  received  and  for  two  weeks 
publicly  exhibited.  Much  notice  was  taken  of 
them  by  the  press,  two  public  meetings  at  the 
Cooper  Institute  were  held,  and  the  "tenement 
house  evil"  was  the  topic  of  discussion  in 
churches  of  the  city  on  an  appointed  Sunday. 
Popular  interest  being  thus  aroused,  a  commit- 
tee was  appointed  headed  by  the  late  Mr.  James 
Gallatin,  through  whose  untiring  efforts  at  Al- 
bany, with  the  aid  of  the  press,  the  passage  of 
the  Tenement  House  Act  of  1879  was  secured. 
This  restricted  the  space  to  be  covered  by  such 
buildings  to  about  65  per  cent  of  the  lot,  where- 
as 90  per  cent,  had  been  occupied  before.  The 
enforcement  of  this  act  was  placed  in  the  hands 
of  the  Board  of  Health,  of  which  Prof.  Charles 
F.  Chandler  and  Dr.  B.  G.  Janeway  were  the  ac- 
tive members.  The  struggle  to  defeat  this  legis- 
lation was  most  persistent,  likewise  the  effort 
to  have  it  modified  or  repealed;  but  the  ability 
and  tact  of  these  gentlemen  in  this  pioneer 
period  secured  for  the  measure  the  support  of_ 
public  spirited  oitlzens,  and  attempts  of  tnter- 
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ested  parties  to  break  its  force  met  with  failure. 
Its  enactment  marlied  an  important  epoch  in 
the  problem  of  the  housing  of  the  working 
classes  and  attracted  much  attention  in  Eng- 
land. As  a  further  result  the  services  of  archi- 
tects were  more  appreciated  and  were,  indeed, 
made  imperative  in  the  planning  of  these  build- 
ings under  the  new  conditions. 

The  following  year  another  competition  for 
public  school  plans  was  instituted,  the  com- 
mittee of  award  being  Mr.  George  B.  Post,  Prof. 
W.  R.  Ware,  Dr.  John  S.  Billings,  Dr.  C.  R. 
Agnew  and  Mr.  John  D.  Philbrick.  The  design 
that  won  the  first  prize  was  of  a  type  that  se- 
cured light  and  air  for  the  building  by  means 
of  an  interior  court  which  communicated  by 
two  archways  with  the  street.  This  feature 
was  afterwards  adopted  by  Mr.  Post  in  his 
plans  for  the  Mills  oflJce  building  in  Broad 
Street,  and  is  now  often  seen  in  school  and 
office  buildings  where  side  walls  can  have  no 
openings. 

To  enlist  the  interest  of  the  city  engineers 
the  problems  of  water  supply  and  distribution, 
sewerage  and  sewage  disposal  also,  were  dealt 
with  in  1878,  and  have  been  since  that  time. 
The  late  Mr.  Edward  S.  Philbrick  was  the  first 
regular  editorial  contributor  on  these  subjects. 
Col.  George  E.  Waring,  Jr.,  contributed  a  series 
of  articles  to  show  how  the  mortality  rate  of 
English  cities  had  been  reduced  by  the  intro- 
duction of  modern  sewerage  systems.  The  dis- 
cussions and  controversies  over  the  scope  of  the 
availability  of  the  so-called  separate  system  of 
sewers  soon  became  prominent,  and  continued 
to  be  instructive  during  the  next  10  years. 

The  interest  of  the  architects  was  further 
sought  by  discussing  the  need  of  providing  for 
the  ventilation  of  buildings  and  the  proper 
methods  of  installing  steam  and  hot  water 
heating  plants,  elevators  and  the  mechanical 
equipments  of  buildings.  The  late  Mr.  Robert 
Briggs  contributed  a  series  of  articles  on  steam 
heating  in  1878,  then  the  first  published,  and 
later  articles  by  Mr.  W.  J.  Baldwin  on  both 
steam  and  hot  water  heating  appeared.  De- 
scriptions of  current  notable  work  in  the 
United  States  and  Europe  have  since  consti- 
tuted a  regular  feature  of  this  journal,  and  its 
articles  demonstrating  the  entire  feasibility  ot 
heating  railway  cars  by  steam  from  the  loco- 
motive were  used  to  secure  the  legislation  in 
New  York  State  which  abolish,ed  the  car  stove. 
A  third  competition  was  instituted  in  1890 
for  designs  of  water  towers  and  pumping  sta- 
tions, it  being  held  that  water  companies  re- 
ceiving public  franchises  should  not  disfigure 
the  landscape  by  the  erection  of  the  unsightly 
steel  stand  pipes  then  so  prevalent.  The  com- 
mittee of  award  in  this  case  included  architects 
and  engineers.  The  publication  of  the  prize  and 
"special  mention"  designs  also  exerted  a  good 
influence,  as  is  demonstrated  by  the  improve- 
ment in  design  of  stand  pipes,  towers,  pump- 
ing and  power  stations  and  factory  buildings. 
It  was,  also,  with  this  object  in  view  that  the 
series  of  European  bridges  and  bridge  ap- 
proaches were  published  in  1901. 

In  1881,  largely  through  the  efforts  of  this 
journal,  a  law  was  passed  by  the  legislature  of 
New  York  providing  that  in  the  cities  of  New 
York  and  Brooklyn  all  work  in  connection  with 
the  drainage  of  buildings  must  be  done  under 
rules  prescribed  by  the  Board  of  Health,  which 
when  promulgated  should  have  the  force  of  law 
and  the  board  was  made  responsible  for  their 
enforcement.  The  rules  published  by  the  board 
in  1881  were  substantially  on  the  lines  of  those 
laid  down  in  this  journal  in  September,  1878, 
under  the  title  "Requirements  for  the  Drainage 
of  a  House."  Substantially  these  requirements 
are  in  the  plumbing  regulations  of  all  the  cities 
of  the  United  States,  modifled  in  recent  years 
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in  certain  details  to  meet  needs  of  new  condi- 
tions and  local  circumstances,  although  when 
the  first  were  prepared  conditions  existing  in 
New  York  were  in  mind.  With  the  enforce- 
ment of  these  laws  the  subject  of  house  drain- 
age was  subordinated  and  city  engineering  prob- 
lems made  prominent  as  well  as  the  heating, 
ventilating  and  mechanical  equipment  of  build- 
ings. Of  the  former  were  water-works  construc- 
tion and  management,  water  waste  prevention, 
care  and  maintenance  of  sewers,  bridges  and 
docks,  the  scope  of  the  paper  being  widened  to 
include  the  two  latter  important  branches  of 
civil  engineering.  Hence  bridge  design  and 
erection  have  since  been  conspicuous  features. 
In  1886  a  series  of  articles  under  the  title, 
"Builders'  and  Contractors'  Engineering  and 
Plant,"  were  announced,  in  which  it  was  pro- 
posed to  publish  regularly  "illustrated  descrip- 
tions of  methods  and  plant  employed  in  impor- 
tant engineering  works  and  on  notable  build- 
ings, preference  being  given  to  work  in  which 
novel  problems  are  presented  and  exceptional 
measures  adopted." 

In  1885  there  was  erected  In  Chicago  The 
Home  Insurance  Building,  from  the  designs  of 
Mr.  W.  L.  B.  Jenny,  of  that  city.  These  de- 
signs were  published  in  The  Engineering  Rec- 
ord and  marked  a  new  departure  in  the  con- 
struction of  tall  buildings.  This  structure  was 
conceded  to  be  the  first  of  the  now  familiar 
steel  skeleton  type.  A  series  of  articles  by  Prof. 
W.  H.  Burr  on  the  design  of  such  buildings  was 
subsequently  published.  Illustrated  descrip- 
tions of  novel  features  in  the  foundations  and 
superstructures  of  important  buildings  have 
since  continually  appeared.  These  descriptions, 
with  the  plans  of  notable  bridges,  secured  the 
interest  of  those  called  upon  to  design  or  erect 
modern  steel  structures,  and  The  Engineering 
Record  has  been  credited  with  contributing  not 
a  little  to  the  creation  of  the  demand  for  struc- 
tural steel,  the  production  of  which  is  now  one 
of  the  great  industries  of  the  country. 

Among   the  other   problems  with   which   the 
city  engineer  has  had  to  deal,   but  concerning 
which    the    public    was    ignorant,    and    hence 
apathetic  and  often 'obstructive,  were  those  of 
water    waste    prevention,    improved    pavements 
and  good  roads.    Fifteen  years  ago  stone  blocks 
and  cobble  stones  were  used  for  paving  streets  of 
cities  and  dirt  roads  were  the  means  of  com- 
munication between  towns.     It  was  impossible 
to  properly  clean  the  stone  pavements,  and  the 
form  of  rail  which  street  ear  companies  were 
allowed  to  put  down  proved  a  serious  hindrance 
to  all  other  vehicular  trafllc.     Examination  of 
the  methods   adopted   in  the  best  paved  cities 
in  Europe   resulted   in  a  series  of  articles,   in 
1886,  describing  the  practice  there.    Prizes  were 
later  offered  for  essays  on   road  building,   the 
committee  of  award  consisting  of  Messrs.   Ed- 
ward P.  North,  Francis  Collingwood  and  James 
Owen,  recognized  as  authorities.     In   reporting 
on  the  essays  submitted,  these  men   presented 
their  views  of  the  essential  requirements  df  a 
good   road.     This   report  and  these   essays,   as 
well   as  the  articles   on   pavements  alluded   to 
appeared  in  The  Engineering  Record  and  after- 
wards   in    book    form.      They    also    have    been 
credited  with  exerting  an  educational  influence 
upon  the  press  and  public  spirited  citizens   in 
various  communities  so  that  they  were  willing; 
to  urge  that  money  should  be  voted  to  secure 
the  advantages  improved  pavements  would  af- 
ford, which,  aside  from  the  pleasure  resulting 
from  their  use,  directly  enhanced  the  value  of 
real  estate  on  any  street  thus  paved.     The  de- 
mand  for   better  pavements  and   roads   w^ithin 
the  past  fifteen  years  has  also   developed  new 
industries  and   profitably   employed  vast   sums 
of  capital. 
Prior  to  1882  a  reckless  and  ignorant  waste 
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of  water  was  the  rule  in  all  cities  in  the  United 
States,  with  the  single  exception  of  Providence, 
Rhode  Island.  Any  attempt  by  otflcials  to  im- 
pose restrictions  on  those  responsible  for  this 
waste  was  denounced  as  unsanitary  and  unrea- 
sonable, and  the  popular  cry  in  the  daily  press 
and  elsewhere  was,  "water  should  be  free  as 
air."  Hence  when  supplies  ran  short  money 
was  voted  to  increase  pumping  capacity  and 
build  additional  reservoirs,  and  new  and  more 
remote  sources  of  supply  were  sought  long  be- 
fore available  supplies  were  legitimately  used. 
This  state  of  affairs  suggested  the  series  of 
articles  on  water  waste  prevention  in  1883.  In 
these  the  experience  and  practice  of  English 
cities  was  described,  and  the  methods  there  em- 
ployed to  check  this  evil,  originally  first  suc- 
cessfully attacked  in  England  by  the  late  Mr. 
Thomas  Hawkesley,  F.R.S.  Domestic  conditions 
In  the  United  States  being  different  from  those 
in  Europe,  the  adoption  of  meters  proved  to 
be  better  suited  to  American  cities  than  the 
house  to  house  inspection  of  water-works  offi- 
cials, which  was  the  practice  in  England.  The 
beneficial  results  that  have  already  followed  the 
use  of  meters  in  the  United  States  during  the 
past  fifteen  years,  and  the  steady  removal  of 
popular  prejudice  regarding  this  means  of 
checking  waste  is  well  known  and  is  elsewhere 
referred  to. 

Steam  and  hydraulic  plants  of  pumping  sta- 
tions and  large  buildings  were  also  regularly 
described  in  The  Engineering  Record,  hence  its 
scope  naturally  widened  to  cover  similar  plants 
in  large  industrial  establishments,  in  which  the 
economical  generation  of  steam,  distribution  of 
IMJwer  and  transmission  of  bulky  materials  were 
prime  factors  in  the  successful  operation  of 
the  establishments,  and  in  which  the  civil  and 
mechanical  engineer  were  employed  to  secure 
the  best  results  in  design  and  construction. 
This  explains  the  conspicuous  prominence,  dur- 
ing recent  years,  of  the  illustrated  descriptions 
of  these  undertakings,  in  which  cement  works, 
paper  mills  and  power  stations  have  been  so 
prominent. 

That  the  twenty-five  years'  work  of  this  jour- 
nal, as  here  briefly  summarized,  has  had  a  di- 
rect Influence  in  the  development  of  industries 
created  to  meet  the  demand  of  modern  construc- 
tion will,  it  is  believed,  be  conceded  and  should 
be  appreciated.  From  the  beginning  the  edi- 
torial policy  has  been  to  endeavor  to  emphasize 
the  fact  that  it  was  true  economy,  for  com- 
munities, corporations  or  Individuals  alike,  to 
secure  trained  professional  service,  such  as 
a  properly  equipped  engineer  could  render. 
It  has,  therefore,  been  a  source  of  no 
little  gratification  that  the  appreciation  of 
this  fact  has  grown  so  steadily  within 
the  past  twenty-five  years  in  the  United 
States.  Finally,  the  press  of  the  country  and 
many  of  the  readers  of  The  Engineering  Record 
have  been  generous  in  commendation  of  its  ef- 
forts; yet  no  one  but  the  writer  can  appreciate 
how  much  he  has  been  indebted  for  advice, 
which,  acted  on,  brought  credit  to  the  paper, 
and  for  counsel  which  heeded  prevented  mis- 
takes and  Impairment  of  influence.  He  Is  grate- 
ful that  he  has  been  so  fortunate  in  the  ad- 
visers and  associates  on  whom  he  has  relied  and 
glad  on  his  retirement  to  have  this  opportunity 
to  make  the  acknowledgment. 


Twenty-five     Years     of     Water     Supply     En- 
gineering, 
li)   .1.  .1.  H.  Cioes,  Past  President,  Amerkan  Society  of 
Civil  Engineers. 


Twenty-five  years  ago,  in  the  first  volume  of 
The  Engineering  Record,  a  note  was  printed 
stating  that  "there  are  over  250  miles  of  streets 
in  New  York  to  be  swept."  The  most  recent 
quarterly  report  of  Dr.  John  McGaw  Woodbury, 
Commissioner  of  the  Department  of  Street 
Cleaning,  states  that  a  force  of  2,484  men 
sweeps  412  miles  of  streets  daily  in  the  bor- 
oughs of  Manhattan  and  the  Bronx. 


Looking  forward,  a  quarter  of  a  century 
seems  a  long  time.  Recognizing  the  defects  and 
deficiencies  in  the  present  condition  and  meth- 
ods of  operation  of  any  branch  of  science  or 
the  industrial  arts,  it  appears  inevitable  that 
innumerable  self-evident  wrongs  must  be 
righted  and  erroneous  methods  reformed  be- 
fore the  lapse  of  so  extended  a  period. 

In  retrospect,  however,  the  advances  made 
during  a  period  of  twenty-five  years  seem  at  the 
first  glance,  to  those  who  have  taken  part  in 
the  struggles  for  improvement,  to  have  been  in- 
considerable and  altogether  disproportionate  to 
the  labor  expended  and  the  time  occupied  in 
securing  them.  The  old  evils  still  exist  and 
new  defects  have  been  discovered. 

This  is  very  much  the  case  with  the  water 
works  engineering  of  the  past  twenty-five  years. 
When  the  pioneer  journal  devoted  to  the  reform 
of  sanitary  and  economic  treatment  of  the  sup- 
ply and  final  disposal  of  water  used  for  domes- 
tic and  public  uses  began  its  crusade  against 
extravagance  and  filth  in  1877,  its  columns 
abounded  with  denunciations  of  the  pollution 
of  sources  of  supply,  the  inadequate  and  shift 
less  methods  of  design  and  construction  of 
works  for  the  supply  of  water  and  the  reckless 
waste  of  the  water  furnished  at  great  cost  to 
communities.  In  the  columns  of  the  same  jour- 
nal for  the  year  1902,  the  same  evils  are  per- 
sistently attacked.  It  looks  at  first  as  if  but 
little  progress  in  the  abatement  of  error  had 
been  made  in  all  this  time. 

A  careful  review  of  the  conditions  existing 
at  the  two  extremes  of  this  twenty-five  year 
period  shows,  however,  that  important  advances 
have  been  made  in  almost. every  department  of 
the  science  and  practice  of  water  supply. 

In  1877  there  were  400  towns  and  villages  in 
the  United  States  which  had  a  public  water 
supply,  fifty  of  them  being  places  of  less  than 
4,000  inhabitants.  In  1902  there  are  about  5,500 
communities  supplied  with  water,  and  4,500  of 
these  are  towns  having  less  than  4,000  inhabi- 
tants. 

The  rate  of  increase  has  been  accelerating 
until  now  there  are  about  as  many  new  water 
supplies  added  yearly  as  there  were  works  in 
the  whole  country  at  the  beginning  of  the  pe- 
riod under  consideration,  and  this  rate  of 
growth  is  nearly  constant,  and  is  proportional 
to  the  increase  of  population  in  the  ratio  of 
one  new  water  works  to  every  3,300  persons 
added  to  the  population,  whereas  twenty-five 
years  ago,  only  one  new  water  works  was  built 
for  each  addition  of  40,000  to  the  population. 
The  water  works  industry  has  become  fully  es- 
tablished and  is  generally  conducted  on  sound 
business  principles.  The  primary  establish- 
ment of  this  Industry  was  purely  a  matter  of 
business:  an  enterprising  builder  of  pumping 
machinery  demonstrated  the  feasibility  of  fur- 
nishing abundant  water  supply  and  protection 
against  fire  by  pumping  directly  into  mains, 
without  the  intervention  of  elevated  reservoirs 
or  lofty  stand  pipes.  The  "direct  supply  sys- 
tem" was  strenuously  advocated  by  its  origi- 
nator and  also  by  other  rival  builders  of  pump- 
ing machinery  with  the  result  of  a  lively  com- 
petition and  consequent  rapid  increase  in  works 
for  water  supply,  both  by  public  officials  and 
corporations  which  obtained  franchises  for 
works.  The  advantage  which  resulted  from 
such  competition  was  seen  in  the  improvement 
of  methods  of  construction  in  many  respects, 
more  particularly  in  the  efficiency  of  pumping 
machinery.  With  the  pumping  engine  built  by 
the  best  makers  of  the  present  day,  not  more 


than  half  of  the  amount  of  coal  is  consumed 
than  was  needed  to  do  the  same  amount  of 
work  by  the  most  carefully  designed  engine  of 
1877.  The  collaboration  of  the  scientific  stu- 
dent of  the  laws  of  heat  and  combustion,  with 
the  designer  and  constructor  of  the  mechanism, 
has  produced  a  machine  which  is  efficient  and 
economical  to  a  degree  which  not  long  ago  was 
considered  impossible  of  attainment. 

In  the  earlier  days  of  business  competition 
for  water  works  franchises,  there  were  of  course 
many  instances  of  absurd  and  careless  design 
and  construction  by  insufficiently  informed  en- 
thusiasts. This  is  perhaps  rather  a  severe  term 
to  apply  to  the  users  of  the  sheet  iron  pipe 
lined  and  coated  with  cement  which  was  laid 
for  water  mains  in  more  than  one  hundred 
towns  between  1845  and  1885.  It  had  many 
strong  advocates  among  engineers,  but  notwith- 
standing the  positive  predictions  of  its  dura- 
bility, which  were  very  similar  to  those  made 
by  the  advocates  of  "concrete-steel"  construc- 
tion at  the  present  day,  its  life  proved  to  be 
very  limited  and  the  towns  which  used  it  have 
returned  to  cast-iron  as  the  best  material  so 
far  known  for  main  pipes.  In  the  manufacture 
of  cast-iron  pipe  not  many  improvements  have 
been  made  and  considerable  diversity  still  ex- 
ists as  to  the  exact  requirements  needed  in 
specifications  to  ensure  the  best  results.  It 
seems  probable  at  this  time  that  uniformity  of 
practice  will  be  attained  as  the  result  of  recent 
conferences  between  metallurgists,  manufactur- 
ers and  experienced  users  of  cast-iron  water 
pipe  inaugurated  by  the  New  England  Water 
Works  Association. 

For  large  conduits  for  the  conveyance  of 
water,,  advances  in  metallurgical  science  have 
made  it  practicable  to  construct  steel  pipes  ca- 
pable of  carrying  water  under  great  pressure,  at 
a  cost  much  less  than  is  required  for  masonry 
conduits  which  must  be  laid  on  a  regular  grade. 
The  question  of  the  relative  durability  of  the 
two  has  yet  to  be  determined.  The  same  is  to 
be  said  of  wooden  stave  pipes  which  have  also 
been  extensively  used  for  this  purpose.  Twenty- 
five  years  is  too  short  a  time  to  determine  that 
question  with  certainty,  but  any  innovation  in 
methods  and  material  of  construction  which 
enables  a  large  enterprise  to  be  carried  out  at 
a  materially  reduced  cost,  with  the  assurance  of 
equal  or  greater  efficiency  for  a  period  of  fifteen 
years  or  more,  must  be  considered  an  advance 
in  engineering. 

In  the  design  and  construction  of  masonry 
conduits  no  material  advance  is  to  be  noted. 
Taking  the  Boston  Sudbury  Conduit  which  was 
completed  in  1877,  as  the  standard,  the  only  im- 
portant modification  which  has  been  made  is 
the  substitution  of  concrete  for  rubble  masonry 
in  the  walls  and  arch  as  has  been  done  in  the 
most   recent   work   constructed. 

The  necessity  for  the  construction  of  very 
large  storage  reservoirs  for  the  utilization  of 
surface  water  on  a  more  extended  scale  than 
had  been  attempted,  for  domestic,  power  and 
irrigation  purposes,  became  apparent  between 
1865  and  1875,  and  the  construction  of  high 
dams  of  masonry  had  been  considered  by  engi- 
neers in  various  countries.  In  the  United  States 
this  subject  received  little  attention  prior  to 
1885.  In  1877  and  for  eight  years  thereafter, 
the  only  high  masonry  dam  which  existed  was 
that  built  by  the  Croton  Aqueduct  Department 
of  New  York  at  Boyd's  Corners  in  ]iB67.  This  is 
78  feet  high.  In  1885,  the  need  of  high  dams 
for  irrigation  reservoirs  in  California,  and  for 
the  water  supply  of  New  York  City,  led  to  a 
discussion  of  the  proper  form  and  construction 
of  high  masonry  dams.  Few  problems  of  en- 
gineering design  have  been  more  thoroughly 
analyzed  and  discussed  than  this  one  has  been 
since  1885,  with  the  result  of  the  definite  estab- 
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lishment  of  fundamental  principles  and  prac- 
tice of  design  and  construction,  and  the  con- 
struction of  numerous  structures,  notably  the 
great  New  Croton  Dam,  260  feet  high.  These 
structures  vary,  it  is  true,  in  detail,  some  Il- 
lustrating vagaries  of  individual  opinion  rather 
than  established  principles,  but  still  marking  a 
decided  advance  in  engineering  science. 

In  the  design  and  construction  of  reservoir 
embankments  of  earth,  there  has  not  been  any 
material  advance.  The  building  of  water-tight 
earthen  banks  was  as  well  understood  and  prac- 
ticed in  1877  as  it  is  to-day.  The  knowledge 
of  the  correct  principles  is  more  widely  diffused, 
to  be  sure,  but  that  is  about  all. 

One  really  important  advance  in  hydraulic 
engineering  since  1877  is  in  the  direction  of  the 
determination  of  the  amount  of  water  which 
may  be  collected  and  utilized  from  a  given  area 
of  water  shed  and  the  quantity  which  can  be 
delivered  to  distant  points  through  channels  of 
different  materials  and  of  different  forms.  Such 
determination  cannot  be  made  from  theoretical 
considerations  alone,  nor  can  it  be  made  from 
fragmentary  isolated  observations.  A  system- 
atic series  of  observations  by  skilled  observers 
embracing  studies  of  topography,  rainfall,  evap- 
oration, discharge  of  water  over  weirs,  and  the 
frictional  resistance  of  surfaces  of  varying  ma- 
terial, form  and  roughness,  must  be  analyzed 
by  experts  in  the  art  of  adjustment  of  aver- 
ages, before  any  reliable  result  can  be  obtained. 
The  multiplication  of  persons  qualified  to  con- 
duct and  analyze  such  observations,  by  reason 
of  the  rapid  increase  of  educational  facilities 
and  also  the  multiplication  of  opportunities  to 
make  observations,  has  been  very  great  during 
this  fjiiarter  of  a  century  and  much  progress 
has  been  made.  A  great  deal  yet  remains  to  be 
done  in  this  direction  before  water  works  en- 
gineering can  be  looked  upon  as  at  all  an  exact 
science.  This  remark  applies  with-  equal  force 
to  all  branches  of  construction  and  of  operation 
and  maintenance  of  completed  works.  An  im- 
portant factor  in  the  progress  toward  this  end 
is  the  association  of  the  men  engaged  in  sim- 
ilar pursuits,  in  clubs  and  societies  where  they 
can  be  brought  in  contact  with  each  other  and 
discuss  their  experiences  and  communicate  them 
to  their  fellows  through  the  medium  of  the 
technical  press.  Such  associations  have  become 
numerous,  and  in  the  fostering  of  discussions 
and  the  dissemination  of  important  information 
not  obtainable  in  any  other  way.  The  Engineer- 
ing Record  has  taken  a  most  effective  part  for 
twenty-five  years. 

Next  in  rank  as  to  the  amount  of  progress 
made,  but  really  of  greater  importance  to  the 
community  at  large,  is  the  advance  in  the  sani- 
tary department  of  water  supply  engineering. 
That  water  furnished  for  domestic  use  ought 
to  be  pure  and  palatable,  was  recognized  as  well 
a  hundred  years  ago  as  it  is  to-day,  but  how 
an  impure  water  could  be  made  wholesome  was 
entirely  unknown  and  unimagined.  That  tur- 
bid water  could  be  satisfactorily  clarified  by 
filtration  through  sand  was  established  about 
seventy-five  years  ago,  but  the  nature  of  the 
minute  organisms  which  make  waters  unwhole- 
some, and  the  fact  that  their  growth  could  be 
controlled  by  simple  means  and  that  they  could 
be  removed  entirely  was  not  discovered  until  a 
dozen  years  ago.  On  this  discovery  the  control 
of  these  organisms  became  one  of  the  most  im- 
portant functions  of  the  water  works  engineer. 
Such  control  involves  the  supervision  of  the 
water  from  the  time  it  reaches  the  earth  from 
the  clouds  until  it  issues  from  the  faucet  of 
the  consumer.  Prevention  of  contamination 
must  be  everywhere  striven  for  and  where  that 
is  impracticable,  removal  of  the  causes  of  pollu- 
tion must  be  effected. 
This  has  become  generally  recognized  and  the 


purification  of  the  water  supply  is  being  under- 
taken In  numerous  places.  The  most  compre- 
hensive and  thorough  of  such  work  is  probably 
that  done  by  the  Metropolitan  Water  Board  of 
Boston.  Albany  effects  the  purification  of  its 
supply  by  sand  filtration  just  before  use,  and 
even  New  York  has  taken  extensive  measures 
to  prevent  pollution  from  entering  the  streams 
which  feed  the  Croton  River.  Philadelphia, 
which  has  been  pre-eminent  in  pollution,  has 
taken  steps  toward  thorough  purification  by 
sand  filtration.  Many  other  smaller  supplies 
are  now  purified  by  filtration,  either  slow  as  it 
occurs  naturally  or  accelerated  by  chemical  and 
mechanical  devices. 

Water  having  been  collected,  stored,  purified, 
pumped  and  conveyed  to  the  consumer,  the  final 
duty  of  the  water  works  engineer  is  to  see  that 
he  uses  it  in  such  manner  as  not  to  cause  in- 
jury to  health  or  financial  loss  to  the  party  who 
has  borne  the  expense  of  giving  him  the  supply, 
whether  that  party  be  the  public,  or  a  private 
corporation.  An  excessive  consumption  of 
water  in  a  town  indicates  defects  in  the  system 
of  mains  and  service  pipes,  or  defective  plumb- 
ing in  the  houses,  or  extravagant  draught  by 
consumers.  The  first  two  can  be  checked  by 
supervision  of  the  managers  of  the  supply,  the 
last  only  by  compelling  the  consumer  to  pay  for 
the  water  he  uses^  in  proportion  to  the  quantity 
used. 

In  the  rectification  of  defective  plumbing, 
great  advances  have  been  made  in  twenty-five 
years,  chiefly  through  the  pressure  exerted  by 
health  officers  and  the  engineering  journals  on 
the  managers  of  water  works. 

In  the  reduction  of  waste  from  main  pipes, 
considerable  progress  has  been  made  in  works 
recently  constructed,  by  the  exercise  of  more 
careful  supervision  during  and  after  construc- 
tion. In  the  majority  of  towns  which  had  water 
works  twenty-five  years  ago,  there  is  still  great 
loss  of  water  from  leaks  in  mains  and  services. 
This  is  particularly  the  case  in  larger  cities. 
There  are  some  noteworthy  exceptions  to  this, 
but  only  enough  to  accentuate  the  general  fact. 

The  waste  of  water  by  consumers  is  due  to 
lack  of  appreciation  of  the  fact  that  water  is  a 
costly  commercial  commodity  which  should  be 
paid  for  by  each  consumer  in  proportion  to  the- 
amount  he  uses,  the  same  as  coal  or  gas  or  flour 
is  paid  for.  The  only  way  to  check  such  waste  is 
to  measure  the  water.  The  old  plea  that  meters 
are  not  reliable,  is  not  applicable  at  this  date. 
The  water  meter  as  now  manufactured  is  as  ac- 
curate an  indicator  of  quantity  as  the  gas  meter, 
the  yard  stick,  the  scales  or  the  bushel  measure. 
Its  development  is  a  marked  advance  in  m'e- 
(hanical  science.  For  the  measurement  of  the 
flow  through  larger  pipes,  such  as  street  mains 
and  conduits,  the  invention  of  the  Venturi 
meter  is  sufficient  to  make  the  last  quarter  cen- 
tury noteworthy  in  the  annals  of  scientific 
progress. 

Looking  back  then  on  the  details  of  the 
gi'owth  of  water-works  engineering  during 
twenty-five  years,  there  is  no  ground  for  dis- 
couragement or  for  disparagement  of  what  has 
been  accomplished.  There  has  been  a  steady 
advance. 

The  reasons  for  this  advance  may  be  traced 
to  several  causes.  The  generation  which  dur- 
ing this  period  has  held  the  controlling  influ- 
ence in  scientific  affairs,  was  the  first  in  which 
the  influence  of  the  technical  schools  was  really 
felt.  The  leaders  of  the  engineering  profession 
twenty-five  years  ago  were  men  who  had  not 
had  the  benefit  of  a  thorough  technical  educa- 
tion. The  men  who  stood  prepared  to  take 
their  places  had  had  such  training  and  the 
added  education  of  experience  under  these  great 
men.  They  were  prepared  to  advance  rapidly. 
The  schools  themselves  had  reached  the  point 


where  the  professors  began  to  be  worthy  of 
their  calling  and  had  learned  how  to  learn  as 
well  as  teach.  This  was  so  in  all  branches  of 
science,  and  its  devotees  had  begun  to  work  In 
harmony  in  a  way  they  never  had  done  before. 
This  broadening  of  technical  education,  co- 
operation of  scientists,  aflSUation  of  workers  In 
societies,  and  spread  of  information  and  dis- 
cussion by  the  technical  journals,  have  led  to 
most  satisfactory  results.  It  remains  to  be  seen 
whether  the  now  threatened  narrowing  of  edu- 
cational courses  to  special  subjects,  and  their 
abbreviation  In  order  to  enable  young  men  to 
begin  earning  a  living  without  experience,  will 
produce  as  satisfactory  results  during  the  com- 
ing twenty-five  years. 


Bridges,  Foundations,   Docks  and  Water  Fronts, 
and  Canals. 

By  William  H.  Burr,  M.  Am.  Soc.  C.  E.,  M.  Inst.  C.  E. 


Bridges. — A  quarter  of  a  century  Is  time 
enough  for  many  changes,  even  In  a  field 
of  activity  where  precedents  have  been 
more  respected  than  in  bridge  building. 
As  a  matter  of  fact,  precedents  are 
scarcely  recognized  in  that  field,  and  there 
probably  has  never  been  any  class  of 
engineering  work  in  which  the  strife  for  Im- 
proved forms,  more  economic  methods,  or  more 
efllciept  ways  of  accomplishing  ends  has  been 
more  intense  than  in  the  work  of  bridge  build- 
ing during  the  past  twenty-five  years.  At  the 
beginning  of  that  period  cast  iron  details  and 
even  cast  iron  compression  members  were  still 
being  used  in  new  designs.  Steel  was  practi- 
cally untried  except  in  a  comparatively  few 
instances,  and  where  the  experiment  was  made 
the  metal  was  far  higher  in  grade  than  would 
now  be  considered  judicious.  The  American 
type  of  pin  connection  had  been  adopted,  while 
the  riveted  truss  also  had  its  strong  advocates. 
Rational  draw-bridge  design  was  but  beginning 
to  be  recognized,  and  the  plate  girder  had  not 
received  all  the  credit  due  to  its  solidity  and 
stiffness.  A  railroad  span  four  hundred  feet 
long  was  a  marvel,iand  not  one  of  the  fully  de- 
veloped cantilever  bridges  had  then  been  de- 
signed. 

The  lapse  of  this  twenty-five-year  period  has 
brought  with  it  changes  that  would  scarcely 
have  been  considered  credible  at  its  outset. 
The  adoption  of  steel,  with  its  displacement  of 
wrought  iron  and  the  material  advances,  both 
in  the  quality  of  that  metal  and  the  capacity 
of  bridge  shops,  made  possible  the  attainment 
of  such  structures  as  the  great  550-foot  spans 
across  the  Ohio  River  at  Cincinnati  and  Louis- 
ville, the  Red  Rock  and  Memphis  cantilevers 
in  their  day,  and  now  the  great  cantilever 
constructions  recently  completed  at  Pittsburg 
and  the  1,800-foot  span  being  constructed 
across  the  St.  Lawrence  River,  near  Quebec. 
The  improvements  In  the  manufacture  of  steel, 
particularly  In  the  basic-lined  furnaces,  have 
enhanced  the  quality  and  reduced  the  cost  so 
that  structural  steel  may  be  considered  an  al- 
most perfect  structural  metal.  What  the  im- 
provements may  be  from  this  time  on  cannot 
be  predicted,  but  the  possibilities  involved  in 
the  use  of  such  a  metal  as  nickel  steel  are  cer- 
tainly full  of  promise. 

At  the  present  time  the  riveted  structure  ap- 
pears to  have  won  over  its  pin  competitor  up 
to  spans  reaching  nearly  to  200  feet,  and  the 
plate  girder  has  pushed  out  the  lattice  truss 
until  the  latter  is  comparatively  unknowil  in 
construction  below  90  to  100  feet.  The  solidity 
and  stiffness  of  the  modern  bridge  structure 
has  reached  the  point  where  no  englneman 
need  regard  the  bridge  floor  other  than  as  the 
firmest  and  safest  part  of  his  track. 

The  efficiency  of  erection  processes  has  also 
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been  developed  within  the  past  twenty-five 
years,  so  that  now  what  was  once  nearly  a 
month's  work  of  erection  may  be  completed 
within  about  a  tenth  of  the  time. 

Probably  the  most  radical  advance  in  bridge, 
design  is  found  in  the  modern  treatment  oi- 
stiffened  suspension  bridges.  The  old  theorj-* 
of  the  stiffening  truss,  which  was  implicitly,  it- 
not  explicitly,  based  upon  the  assumption  that' 
the  cables  carry  all  the  vertical  load  and  that 
the  stiffening  structure  was  simply  and 
only  a  stiffener,  has  given  place  to  the  cor- 
rect and  rational  recognition  of  the  true  func- 
tion of  the  truss.  'While  vertical  loading  is 
mainly  carried  by  the  cables,  at  least  a 
small  part  of  that  loading  is  carried  by 
the  stiffening  truss  in  the  combined  struc- 
ture. This  observation  must  be  somewhat 
modified  when  the  stiffening  of  a  pair 
of  cables  in  a  vertical  or  nearly  verti- 
cal plane  is  accomplished  by  a  system  of  web 
members  between  them.  The  general  state- 
ment holds  true,  however,  that  the  employment 
of  the  method  of  least  work,  as  in  the  master- 
ly treatment  of  Meian,  or  some  other  equiva- 
lent analytic  means,  has  completely  revolu- 
tionized the  best  design  of  stiffened  suspen- 
sion bridges  within  the  past  quarter  of  a  cen- 
tury, so  that  this  class  of  bridge  work  can  now 
scarcely  be  considered  of  the  greatest  excel- 
lence unless  based  upon  the  modern  and  ra- 
tional system  of  computations. 

The  most  prominent  instance  of  modern 
stiffened  suspension  bridge  construction  is  the 
new  East  River  Bridge,  at  New  York  City,  now 
approaching  completion  with  a  span  of  practi- 
cally 1,600  feet,  and  with  a  capacity  for  traffic 
far  in  excess  of  any  suspension  bridge  hither- 
to  built. 

Foundations. — The  design  and  construction 
of  foundations  during  the  past  twenty-iive 
years  has  developed  chiefly  in  the  perfecting 
of  methods  already  known  and  in  the  improve- 
ment of  materials  and  details  involved  in  ihose 
processes.  Exception  to  this  general  observa- 
tion may  be  taken  in  reference  to  the  freezing 
process  of  sinking  deep  shafts  or  foundations 
and  in  reference  to  open  dredging.  Some  re- 
sults have  been  accomplished  by  the  freezing 
process  in  this  country,  but  it  must  yet  be  con- 
sidered largely  in  an  experimental  state.  Al- 
though the  open  dredging  method  is  not  new 
to  the  past  quarter  of  a  century,  its  applica- 
tions during  that  time  may  be  considered  to 
be  epoch-making.  The  first  marked  use  of  the 
open  dredging  process  of  sinking  deep  founda- 
tion was  that  of  the  Atchafalaya  Bridge,  at 
Morgan  City.  La.  The  depth  of  the  foundation 
bed  was  about  120  feet  below  high  water  and 
70  to  115  feet  below  the  silt  or  mud  surface. 
The  greatest  depth,  however,  attained  by  this 
method  in  a  bridge  foundation  was  reached  in 
sinking  the  piers  of  the  Hawkesbury  Bridge, 
in  Australia,  i.  e.,  about  170  feet  below  water, 
or  126  feet  below  the  river  bed. 

The  pneumatic  method  has  been  advanced  in 
its  details  and  by  the  improvement  of  caissons 
and  air  locks  until  it  has  become  one  of  the 
standard  foundation  procedures.  The  dit- 
culties  of  caisson  disease,  induced  by  working 
under  high  pressures,  have  not  yet  been  entirely 
solved,  although  the  beneficial  effect  of  eleva- 
tors, slow  changes  of  pressure,  especially  in 
exit,  and  temperate  habits  of  laborers  en- 
gaged, have  made  possible  a  certain  measure 
of  control  not  before  attained. 

The  greatest  depth  reached  in  this  country 
Is  probably  that  of  the  foundation  of  the  Brook- 
lyn pier  of  the  new  East  River  Bridge,  i.  e.. 
115  feet  below  high  water,  in  which  case,  how- 
ever, the  character  of  the  material  penetrated 
was  stjch  as  to  make  the  air  pressure  material- 
ly less  than  that,  due  to  the  total  head  of  water 


above  the  cutting  edge.  Careful  investigations 
in  connection  with  compressed  air  appear  to  in- 
dicate the  possibility  of  reaching  depths  of 
150  to  175  feet  below  water  by  the  pneumatic 
method. 

One  of  the  most  important  advances  in 
foundation  work,  although  it  is  not  one  that  has 
attracted  great  attention,  is  the  proper  deposi- 
tion of  concrete  en  masse  under  water.  A  con- 
siderable number  of  highly  successful  works 
have  been  accomplished  by  this  simple  opera- 
tion. It  has  been  shown  by  experience  that 
under  proper  and  easily  attainable  conditions 
results  of  the  highest  excellence  may  be  ac- 
complished by  depositing  a  comparatively  rich 
concrete  below  water  so  as  to  make  a  strong 
and  enduring  monolithic  mass  of  the  best 
quality  and  suitable  to  carry  the  heaviest  loads 
imposed  upon  masonry  foundations. 

An  entirely  new  field  of  application  of  the 
pneumatic  method  is  that  of  pneumatic  cais- 
sons for  the  foundations  of  modern  great  of- 
fice buildings.  This  particular  use  of  the  pneu- 
matic caisson  has  been  brought  about  entirely 
during  the  past  ten  years,  resulting  in  the 
most  substantial  support  known  at  the  present 
time  for  the  heaviest  building  structures  yet 
designed. 

These  caissons  vary  in  dimensions  from  a 
small  cylinder  of  sufficient  diameter  only  to 
accommodate  one  man  up  to  the  largest  di- 
mensions required  in  heavy  foundation  worlv. 
This  particular  field  of  application  of  the  pneu- 
matic process  has  yet  involved  sinking  only  to 
small  depths,  but  it  is  probable  that  conditions 
may  be  encountered  requiring  depths  of  founda- 
tion not  less  than  the  greatest  available  by  the 
pneumatic  method. 

Another  new  development  in  building  founda- 
tions is  that  illustrated  by  the  sub-structures 
of  the  new  addition  to  the  Mutual  Life  Insur- 
ance building,  and  of  the  Stock  Exchange 
building,  now  approaching  completion  in  New 
York  City.  In  these  cases  it  was  desirable  to 
make  the  sub-structure  continuous  around  the 
entire  building  site  so  as  to  exclude  water  froni 
the  sub-basement  portions.  The  pneumatic 
caissons  employed  in  these  instances  form  parts 
of  a  continuous  dam  around  the  exterior  lines 
of  the  sub-structure,  the  continuity  being  at- 
tained by  ingenious  devices,  stock  ramming 
forming  a  feature  in  the  case  of  the  Mutual 
I^ife  Insurance  building,  and  a  complete  con- 
tinuity of  the  caissons  attained  after  sinking  in 
the  Stock  Exchange  structure. 

Docks  and  Water  Fronts. — Somewhat  simi- 
larly to  the  development  of  foundation  work, 
progress  in  the  construction  of  docks  and  the 
improvement  of  water  fronts  during  the  past 
twenty-five  years  has  been  characterized  rather 
by  extension  and  wider  applications  of  old  pro- 
cesses than  by  radical  departures.  Naturally, 
this  field  of  engineering  work  and  the  improve- 
ments necessitated  in  connection  with  it  have 
been  those  required  by  greater  dimensions  and 
greater  drafts  of  ships.  Twenty-five  years  ago 
a  length  of  ship  of  450  feet  was  the  maximum, 
with  the  single  exception  of  the  Great  Eastern, 
680  feet  long,  essentially  a  failure,  and  not  in 
any  way  typical  of  the  prevailing  steam  ships 
at  that  time.  Development  in  the  lengths  of 
ships  from  1877  to  1890  was  rather  spasmodic 
than  progressive,  but  since  1890  ship  lengths 
have  been  augmented  until  the  appearance  of 
the  Oceanic  in  1899  with  a  length  of  704  feet. 
followed  by  others  of  nearly  the  same  length 
within  the  past  three  years.  In  harmony  with 
the  increase  of  length,  the  draft  and  carrying 
capacity  have  also  been  increased  until  loaded 
ships  drawing  31  and  32  feet  pass  into  and  out 
of  the  harbor  of  New  York. 

These  great  and  costly  marine  structures 
must  be  operated   as  nearly   continuously    as 


possible  in  order  that  the  non-earning  periods 
in  port  shall  be  correspondingly  short.  This 
feature  of  marine  transportation  demands 
water  front  or  dock  conditions  admitting  of 
the  quickest  possible  handling  of  great  vol- 
umes of  freight.  Obviously  the  first  require- 
ment is  a  pier  not  less  in  length  than  the  long- 
est ship  with  sufficient  depth  at  low  water  in 
the  adjoining  slip  to  float  the  vessel  with  its 
maximum  cargo.  It  is  further  required  that 
the  disposition  of  space  and  the  installation  of 
handling  appliances  on  the  pier  shall  be  con- 
ducive to  the  results  desired.  These  particu- 
lar lines  of  water  front  development  have  late- 
ly received  tremendous  impulse  until  piers  750 
to  800  feet  long  and  125  feet  wide  with  250 
feet  width  of  slip  between  have  become  what 
may  be  called  tlie  typical  improved  units  on 
the  water  front  of  New  York  City  and  of  other 
large  cities  where  the  range  of  tides  is  so  small 
as  not  to  need  enclosed  docks.  In  the  latter 
case  corresponding  developments  of  accom- 
modation have  been  imperative,  and  the  latest 
masonry  dock  constructions  at  Liverpool  and 
other  British  ports,  as  well  as  at  those  on  the 
continent  of  Europe,  have  been  made  upon  a 
scale  adequate  to  the  demands  of  the  greatest 
ocean  steam  ships  now  running  between 
American  and  foreign  ports.  Great  ranges  of 
tide  require  many  of  these  water  front  con- 
structions to  be  of  masonry,  in  foreign  ports. 
In  this  country,  fortunately,  the  more  economi- 
cal biit  admirably  adapted  timber  construc- 
tions still  serve  their  purposes  well.  One  or  two 
great  water  front  conflagrations  have  shown, 
however,  that  future  designs  may  be  required 
to  involve  an  essentially  fireproof  character. 

It  has  frequently  been  pointed  out  in  en- 
gineering quarters  that  a  great,  and  possibly  the 
greatest  defect  of  accommodations  for  shipping 
in  this  country  is  the  lack  of  adequate  graving 
or  dry  docks  for  the  proper  care  and  main- 
tenance of  great  steam  ships,  and  but  compara- 
tively little  has  yet  been  done  to  relieve  this 
condition.  There  is  probably  no  other  great 
port  in  the  world  so  lamentably  lacking  in  this 
essential  feature  as  the  port  of  New  York.  In- 
deed, it  is  literally  true  that  no  great  steam  ship 
can  find  docking  Accommodations  in  that  port, 
but  she  must  seek  them  usually  abroad  or  pos- 
sibly at  Newport  News  or  in  some  other  remote 
domestic  port. 

This  class  of  water  front  construction  has 
experienced  remarkable  development  in  foreign 
ports  within  the  past  twenty-five  years,  and 
they  are  probably  best  illustrated  by  the  great 
New  Canada  Graving  Dock  at  Liverpool,  entire- 
ly of  a  mouolithic  concrete  construction  925 
feet  long  by  94  feet  wide,  completed  about  three 
years  ago.  This  is  a  remarkable  structure  and 
embodies  in  its  design  probably  as  advanced 
features  of  material  and  appliances  as  can  be 
found  at  the  present  time.  While  great  dry 
docks,  approaching  800  feet  in  length,  are  be- 
ing constructed  in  this  countiT  at  various 
points,  no  effort  has  yet  taken  shape  to  relieve 
the  discouraging  lack  of  this  most  essential 
kind  of  shipping  accommodation  in  the  great 
port  of  New  York. 

Canals. — Although  this  is  an  age  of  steam  rail- 
roads and  is  rapidly  becoming  one  of  electric 
railroads,  and  to  such  an  extent  as  for  many 
years  to  have  obscured  almost  hopelessly  the 
effectiveness  of'  artificial  water  ways,  during 
the  past  quarter  of  a  century  there  have  been 
more  extraordinary  advances  in  canal  enter- 
prises, including  both  canal  construction 
properly  speaking  and  the  canalization  of 
rivers,  than  in  any  other  field  of  engineering. 
Twenty-five  years  ago  canals,  in  this  country  at 
least,  were  considered  practically  obsolete 
transportation  ways,  too  slow  and  too  restricted 
in  capacity  to  be  worthy  of  serious  engineering 
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consideration.  It  was  less  tlian  twenty-five 
years  ago  when  tolls  were  abolished  on  the  Erie 
Canal  in  order  to  stimulate  what  was  practical- 
ly a  rapidly  dying  traffic.  Yet  within  this  period 
canal  construction  and  canal  traffic  have  re- 
ceived tremendous  impetus  wherever  the  plans 
and  methods  of  operation  have  been  made  ade- 
quate to  the  requirements  of  the  great  modern 
currents  of  freight  traffic.  This  observation  is 
probably  less  applicable  to  the  situation  in  the 
United  States  than  in  Europe,  and  yet  it  is  not 
out  of  place  on  this  side  of  the  ocean.  The  old 
Erie  Canal,  practically  abandoned  for  a  num- 
ber of  years,  is  being  stimulated  into  renewed 
life,  and  it  is  probably  safe  to  state  that  if  re- 
constructed into  a  Barge  Canal  it  will  play  a 
most  important  part  in  the  mSvement  of  traffic 
between  the  Great  Lakes  and  Atlantic  tide 
water. 

The  successful  business  conducted  by  the 
Canadian  canals  in  connection  with  the  navi- 
gation of  the  St.  Lawrence  River  is  an  evidence 
of  the  field  yet  to  be  occupied  in  this  country 
by  a  canal  navigation  adequate  to  the  re- 
quirements of  the  present  or  future  freight 
movement  between  the  great  centers  of  produc- 
tion in  the  west  and  the  centers  of  both  foreign 
and  domestic  consumption.  The  greatest  actual 
canal  development,  however,  has  been  made  in 
the  artificial  water  ways  of  Great  Britain  and 
on  the  Continent  of  Europe,  chief  among  which 
are  the  Manchester  Ship  Canal,  the  Kaiser  Wil- 
helm  Canal,  the  North  Sea  Canal  and  a  consid- 
erble  number  of  other  recent  canal  construc- 
tions undertaken  in  Europe  in  addition  to  the 
canalization  of  a  large  number  of  European 
rivers.  Indeed,  the  canalization  of  many 
American  rivers  within  the  past  twenty-five 
years  by  movable  dams  and  other  suitable  struc- 
tures of  remarkable  excellence  and  efiftiency, 
constructed  under  the  direction  of  the  en- 
gineer officers  of  the  United  States  Army,  indi- 
cate what  a  great  development  of  river  traffic 
such  enterprises  have  made  possible,  and  they 
are  equally  a  sure  indication  of  no  less  remark- 
able developments  of  the  same  kind  in  the  fu- 
ture. The  St.  Mary's  Falls  canal,  with  its  lock 
820  feet  long  and  100  feet  wide,  accommodating 
the  greatest  canal  traffic  in  the  world,  should 
also  be  regarded  as  a  recent  engineering  work 
of  somewhat  similar  character,  as  it  can 
scarcely  be  placed  in  the  same  class  as  the 
Manchester  and  other  ship  canals. 

The  most  remarkable  canal  enterprise,  both 
on  account  of  its  magnitude  and  international 
interest.  Is  that  of  the  proposed  ship  canal 
across  the  American  Isthmus.  With  its  prism 
150  feet  wide  on  the  bottom  and  with  side 
slopes  suitable  for  the  various  classes  of  mate- 
rial encountered  on  its  line,  and  with  its  great 
locks,  having  the  usable  length  of  740  feet  and 
width  of  84  feet,  with  lifts  exceeding  45  feet 
in  height,  it  is  literally  the  greatest  engineer- 
ing work  contemplated  in  modern  times.  This 
enterprise  possesses  added  interest  on  account 
of  its  practically  certain  culmination  in  the 
immediate  future.  Its  minimum  depth  of 
water  of  35  feet  would  accommodate  the 
largest  ships  now  afloat  and  leave  some  margin 
for  their  future  development  in  size.  The  prob- 
lems of  water  supply,  of  flood  control  of  natural 
waters  entering  the  canal,  of  the  design  of 
its  great  locks  and  great  dams  required  to 
maintain  its  summit  level,  and  indeed  of  all 
features  of  consiruction  and  operation  have 
l)een  effectively  worked  out.  There  now  re 
mains  to  l)e  formulated  some  secondary  mat- 
ters of  diplomacy  before  placing  the  great  work 
in  actual  progress  of  construction.  Its  comple- 
tion will  make  the  next  twenty-five-year  period 
of  engineering  construction  even  more  remark- 
able than  that  which  now  closes  with  this  issue 
of  The  Engineering  Record! 


Sewerage  Work;  a  Twenty-five  Years'  Review. 
liy  Kudolph  Ilering,  M.  Am.  Soc.  C.  E.,  M.  Inst.  C.  E. 


The  development  of  sewerage  engineering 
during  the  last  twenty-five  years  probably  has 
been  more  rapid  in  America  than  elsewhere,  a 
fact  that  was  caused  by  our  trying  to  "catch 
up"  with  other  countries  leading  In  this  branch 
of  engineering,  while  cities  were  growing  fast 
in  number  and  size,  and  by  the  work  of  our 
Massachusetts  State  Board  of  Health,  which  laid 
a  scientific  foundation  for  the  subject  of  sew- 
age purification.  Requested  to  review  briefly 
this  growth  for  the  present  occasion,  I  can  do 
it  perhaps  more  conveniently  and  clearly  by 
dividing  the  subject  into  its  two  component 
parts,  the  works  for  collecting  and  conveying 
the  foul  waters,  and  those  for  effecting  their 
proper  disposal.  I  shall  designate  the  first 
simply  as  sewerage  works,  and  the  second  as 
sewage  disposal  works. 

Sewerage  Woiks. — In  the  early  days  of  our 
cities,  little  or  no  serious  attention  was  given 
to  this  matter.  The  larger  ones  were  soon 
obliged  to  build  underground  drains  to  prevent 
rain  water  from  destroying  roads  and  streets, 
or  making  them  impassable  at  times.  Incident- 
ally, these  drains  were  used  also  for  the  recep- 
tion and  conveyance  of  sewage.  A  quarter  of 
a  century  ago  New  York  already  had  a  well- 
developed  network  of  sewers.  They  were  well 
constructed,  according  to  carefully  prepared 
specifications,  but  the  designs  were  generally 
crude  as  regards  proper  sizes,  junctions,  ven- 
tilation and  fiushing.  Philadelphia  was  still 
less  fortunate  in  the  design  of  her  works,  and 
decidedly  so  in  their  construction.  Many  sew- 
ers, even  the  largest,  were  breaking  down  at 
a  number  of  points  along  their  course.  The 
smallest  sewers  built  were  circular,  three  feet 
in  diameter,  with  a  single  course  of  brick,  the 
invert  without  mortar,  and  in  many  places  they 
had  become  elongated  cesspools.  Questions  of 
proper  size  and  ventilation  were  considered 
quite  superficially,  and  those  of  proper  junc- 
tions and  flushing  not  at  all.  Chicago  had  a 
system  devised  by  Mr.  E.  S.  Chesbrough,  care- 
fully arranged  and  built  on  English  precepts, 
which,  as  was  later  found,  were  not  suitable  for 
American  conditions  of  rainfall,  nor  for  our 
lack  of  European  methods  of  flushing.  Boston 
was  about  to  construct  a  system  of  main  drain- 
age, designed  by  Mr.  Joseph  P.  Davis  and  re- 
sembling somewhat  the  London  plan  of  sewage 
interception.  Brooklyn  had  a  system  of  sewers' 
designed  by  Mr.  Julius  W.  Adams,  also  based 
on  English  experience  regarding  rainfall,  but 
lacking  European  methods  of  artificial  fiushing. 
Providence  had  built  a  system  designed  by  Mr. 
J.  H.  Shedd,  also  on  European  lines.  The  sew- 
ers of  the  latter  city,  I  well  remember,  were, 
in  some  instances,  models  in  the  details  of  con- 
struction, and  I  have  not  since  seen  any  which 
were  superior  in  the  character  of  the  brick 
work  forming  their  perimeter.  Their  capacity, 
however,  being  based  on  English  experience,  as 
in  the  other  cities  using  the  same  standard, 
later  proved  to  be  too  small. 

The  chief  complaints  at  that  time  regarding 
our  sewerage  works  were  not  only  insufficient 
capacity  during  heavy  storms,  but  chiefly  bad 
odors  arising  on  many  occasions,  and,  in  some 
cases,  also,  an  imperfect  or  improper  construc- 
tion. The  Memphis  yellow  fever  epidemic  in 
1878  effected  a  thorough  cleaning  up  of  that 
city,  including  also  the  building  of  a  sewerage 
system  designed  by  Col.  G.  E.  Waring.  This 
system  was  built  on  principles  not  previously 
followed  in  our  country.  It  was  a  so-called 
separate  system.  About  the  same  time  the 
city  of  Pullman,  III.,  built  a  separate  system, 
designed  by  Mr.  B.  Williams  and  approved  by 
Mr.   E.   S.   Chesbrough.     The   Memphis  system 


was  extensively  described  and  discussed  by  its 
designer,  and  the  chief  features  were  subse- 
quently patented  by  him.  It  was  characterized 
by  the  nominal  exclusion  of  all  rain  water,  the 
ignoring  of  the  manhole  and  straight  align- 
ment principle,  and  required  the  placing  of  an 
automatic  flush  tank  at  the  head  of  every  lat- 
eral sewer.  It  was  proclaimed  as  being  the 
best  for  all  cities,  and  was  proposed  by  Col. 
Waring  for  adoption  in  New  York,  Philadelphia, 
Washington,  etc.;  and  quite  a  controversy  be- 
gan to  arise  as  to  the  relative  merits  of  the 
separate  and  combined  systems. 

In  view  of  these  facts  the  National  Board  of 
Health,  then  in  existence,  desired  a  report  on 
the  prevailing  sewerage  practice  in  Europe, 
where  both  systems  were  being  used,  and  it 
was  my  good  fortune  to  be  selected  for  this 
task  by  its  vice-president.  Dr.  J.  S.  Billings, 
U.  S.  Army.  After  nearly  one  year's  careful 
study  in  all  cities  where  light  was  thrown  upon 
the  subject,  the  results  were  published  in  the 
report  of  the  board  for  the  year  1881.  The 
conclusions  regarding  the  above  question  then 
reached  and  still  holding  good  to-day,  were  as 
follows: 

"The  combined  system  is  preferable: 

Where  rain  water  must  be  carried  under- 
ground from  extensive  districts,  especially 
where  closely  built  up  and  where  new  sewers 
must  be   built  for   this   purpose. 

Where  purification  of  sewage  is  not  required 
or  is  not  difficult,  and  where  storm  water  over- 
flows are  not  objectionable  in  polluting  the 
streams. 

Where  a  sufficient  amount  of  water  or  sew- 
age is  available  for  flushing  the  larger  sewers. 

The  separate  system  is  preferable: 

Where  rain  water  does  not  require  extensive 
underground  removal. 

Where  an  existing  system  of  old  sewers 
which  cannot  be  made  available  for  the  proper 
conveyance  of  sewage  can  yet  be  used  for  storm 
water  removal. 

Where  purification  is  expensive,  and  where 
storm  water  overflows  would  become  objection- 
able. 

Where  pumping  of  sewage  is  too  expensive 
to  admit  the  increased  flow  from  interceptors 
during  rains. 

Where  it  is  necessary  to  build  a  system  of 
sewers  for  house  drainage  at  the  least  possible 
cost  and  delay,  and  where  the  underground 
rain  water  removal  can  be  postponed.' 

Incidentally,  a  large  number  of  facts  and  sta- 
tistics were  collected  for  this  report.  Meeting 
Dr.  Burkli-Ziegler,  in  Zurich,  I  obtained  from 
him  for  publication  the  formula  now  bearing 
his  name,  which  he  was  about  to  suggest  for 
the  amount  of  rath  water  reaching  sewers  in 
Swiss  cities,  and  which  has  been  of  great  ser- 
vice in  our  country  for  the  proper  proportioning 
of  sewers.  The  most  perfect  and  rational  sewer 
design  and  construction  was  then  found  in 
Frankfort-am-Main  and  in  Munich;  the  former 
was  designed  by  Mr.  William  H.  Lindley  and 
the  latter  by  Messrs.  J.  Gordon  and  Max  Neider- 
mayer.  The  principles  upon  which  the  Eu- 
ropean sewers  were  being  built  had  been  em- 
bodied in  an  English  Government  publication 
in  1878:  "Suggestions  as  to  Plans  for  Main 
Sewerage,  Drainage  and  Water  Supply,"  by  Sir 
Robert  Rawlinsou,  of  London,  Chief  Inspector 
of  the  Local  Government  Board.  To  him  for 
his  careful  thought  and  observation,  his  sound 
sense  and  industry,  is  due,  I  believe,  moi:e  than 
to  any  other  single  worker  in  the  sewerage  field. 
the  development  and  crystallization  of  the  prin- 
ciples of  modern  sewerage. 

At  home,  recognition  of  the  fact  that  both 
separate  and  combined  systems  had  their  re- 
spective places,  and  that  no  one  kind  of  treat- 
ment  fitted   all    cases,    was    gradual    but   firm. 
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Accordingly,  we  have  since  seen  both  systems 
proposed  and  built  for  a  great  number  of  cities, 
until  at  present  among  the  larger  cities  there 
remain  only  Baltimore  and  New  Orleans  which 
as  yet  have  no  regular  system  of  sewers.  New 
Orleans  is  on  the  eve  of  building  one,  and 
Baltimore  may  soon  follow. 

In  applying  European  experience  to  our  con- 
ditions, several  important  facts  appeared.  The 
European  rainfalls  are  more  frequent  and  much 
less  intense  than  in  the  eastern  and  southern 
parts  of  the  United  States.  Therefore,  in  those 
sections  we  need  much  greater  capacities  and 
larger  sewers.  The  sudden  showers  of  great 
intensity  are  excellent  means  for  flushing  the 
sewers,  which  is,  I  believe,  one  cause  of  the 
neglect  in  providing  means  for  an  ample  and 
systematic  artificial  flushing,  which  we  find  so 
developed  in  Europe.  Another  cause  may  be 
the  greater  dilution  of  American  sewage,  which 
renders  the  fluid  less  foul.  I  believe,  however, 
that  the  great  benefits  of  a  frequent  thorough 
cleaning  of  our  sewers,  that  is,  oftener  than  is 
done  by  heavy  rains,  and  particularly  in  Cali- 
fornia, where  no  rain  falls  sometimes  for  six 
months,  will  sooner  or  later  be  more  generally 
recognized  and  required.  Automatic  flush  tanks 
are  now  faithfully  supplied  for  flushing  the 
upper  few  hundred  feet  of  laterals,  particularly 
in  the  separate  systems,  where  25  years  ago 
perhaps  not  a  single  one  was  used. 

The  proper  ventilation  of  sewers  now  also  re- 
ceives more  attention  than  formerly,  although 
not  as  much  as  it  should  receive.  The  Eng- 
lish custom  of  disconnecting  house  sewers  from 
street  sewers  as  against  the  Continental  cus- 
tom of  ventilating  the  latter  through  the  for- 
mer, is  still  the  prevalent  one  in  our  country. 
A  change,  however,  seems  to  be  taking  place. 
The  city  of  Newton,  Mass.,  about  15  years  ago 
ventilated  her  street  sewers  through  the  house 
sewers  with  very  beneficial  results.  A  number 
of  other  cities  have  done  the  same,  and  thus 
avoided  odors  sometimes  rising  from  the  man- 
hole cover  perforations.  Much  more  attention 
is  now  given  than  formerly  to  details,  such  as 
proper  forming  of  junctions  to  prevent  de- 
posits, smoothness  of  the  wetted  perimeter  to 
prevent  retention  of  foul  particles,  the  hydrau- 
lic grade  vs.  invert  grade  when  proportioning 
for  rain  water  capacity,  and  to  the  straight 
alignment  principle  by  which  all  sewers  can  be 
at  all  times  inspected  throughout  their  length. 
Progress  has  also  been  made  in  the  use  of  bet- 
ter materials  for  construction.  The  require- 
ment for  smoothness  has  demanded  the  use  of 
a  better  class  of  brick  and  more  truly  formed 
pipes  than  were  formerly  commonly  admitted, 
and  also  the  modern  concrete  construction  is 
strongly   claiming  advanta^   in  this  field. 

Sewage  Disposal.- — This  subject  began  to  press 
for  attention  about  30  years  ago,  and  in  1876 
Dr.  C.  F.  Polsom,  secretary  of  the  Massachu- 
setts State  Board  of  Health,  after  a  careful 
examination  of  European  sewage  disposal 
works,  made  a  report  to  the  board  which  is  the 
best  presentation  of  the  subject  as  known  at 
that  time.  Prior  thereto  Mr.  E.  S.  Chesbrough 
had  made  studies  in  Europe  for  a  disposal  sys- 
tem for  Chicago,  and  Mr.  Joseph  P.  Davis  for 
Boston.  In  1882  the  first  large  area  for  sewage 
irrigation  was  laid  out  in  Pullman,  111.,  but 
prior  thereto  truck  farmers  had  used  sewage 
for  irrigating  crops  in  Southern  California.  In 
1889  the  first  chemical  precipitation  plant  for 
a  large  city  was  constructed  for  the  city  of 
Worcester,  Mass.,  by  Mr.  Charles  A.  Allen,  and 
put  In  operation  in  1890. 

In  1886  the  commission  appointed  to  con- 
sider a  general  system  of  drainage  for  the  val- 
leys of  the  Mystic,  Blackstone  and  Charles 
rivers  in  Massachusetts  recommended  to  the 
legislature  that  it  designate  some  one  or  more 


persons  to  look  after  the  public  interests  in 
connection  with  the  pollution  or  purity  of  all 
waters  within  the  State,  and  to  act  as  an  ad- 
visor to  local  authorities.  As  is  well  known, 
these  matters  were  placed  in  the  hands  of  the 
State  Board  of  Health,  with  ample  funds  for 
carrying  on  the  work,  and,  as  later  amended, 
the  law  provides  that  sewerage  and  water  sup- 
ply projects  in  Massachusetts  shall  have  the 
approval  of  the  State  Board  of  Health  before 
the  legislature  grants  authority  for  issuing  the 
necessary  bonds.  Since  that  time  a  number  of 
other  States  have  followed  in  a  measure  the  ex- 
cellent example  of  Massachusetts  as  respects 
the  conservation  of  the  purity  of  inland  waters. 

Among  the  recommendations  of  this  commis- 
sion on  the  specific  problems  which  it  had  in 
hand  was  that  of  its  engineer,  Mr.  Eliot  C. 
Clarke,  to  provide  sewage  filtration  works  for 
a  part  of  the  North  Metropolitan  sewerage  sys- 
tem of  Boston,  on  the  Saugus  Marshes.  The 
doubt  which  arose  as  to  the  efficiency  of  such 
a  system  at  the  selected  place  was  largely  in- 
strumental in  causing  the  Massachusetts  State 
Board  of  Health  to  inaugurate  the  experiments 
which  later  developed,  under  the  guidance  of 
Mr.  H.  F.  Mills,  into  the  classic  series  of  ex- 
aminations which  marked  the  beginning  of  a 
new  era  in  the  practice  of  sewage  and  water 
purification.  By  a  comprehensive  study,  begin- 
ning with  the  methods  and  results  of  recent 
European  investigations  on  the  same  subject, 
and  with  the  installation  of  the  Lawrence  Ex- 
periment Station  for  making  tests  on  a  large 
scale,  a  mass  of  chemical  and  biological  testi- 
mony has  been  secured  and  recorded,  which  is 
the  basis  for  our  present  practice  in  this  line 
of  engineering.  The  studies  covered  filtration 
through  various  kinds  of  material  and  by  dif- 
ferent means  of  application.  They  covered  also 
chemical  precipitation,  and  more  recently  the 
so-called  septic  process  and  the  filtration  of  sew- 
age at  high  rates  through  filters  of  coarse  ma- 
terial, which  seem  destined  to  command  a  field 
in  this  country  wherever  neither  intermittent 
filtration  through  sand  nor  dilution  in  rivers  is 
available. 

The  large  rivers  in  our  country  make  the  di- 
lution process  of  disposal  a  very  common  and 
effective  one.  It  is  used  by  Boston,  New  York, 
Philadelphia,  Washington,  and  by  the  cities 
situated  along  the  Ohio,  Missouri  and  Missis- 
sippi rivers  and  by  many  others.  On  our  Great 
Lakes,  dilution  in  the  quietly  moving  waters  is 
also  practiced  by  all  of  the  large  cities,  the 
only  exception  being  Chicago.  In  1887  I  was 
requested  by  that  city  to  make  an  Investigation 
into  the  various  practicable  ways  of  dispos- 
ing of  its  sewage,  resulting  in  the  recommen- 
dation for  the  Drainage  Canal,  which  has  since 
been  built  and  carries  the  sewage  of  the  metro- 
politan population,  after  being  highly  diluted 
with  lake  water,  inoffensively  first  into  the  Des- 
plaines,  then  into  the  Illinois,  and  finally  into 
the  Mississippi  River. 

There  are  now  upwards  of  100  plants  in  this 
country  for  the  treatment  of  sewage  of  cities 
and  towns,  more  than  half  of  which  are  con- 
structed so  that  they  should  give  satisfactory 
results.  Including  plants  for  small  places,  some 
of  which  are  very  well  designed  and  eflicient, 
the  number  of  purification  works  reaches  several 
hundreds,  as  compared  with  almost  none  25 
years  ago.  Intermittent  filtration  is  the  most 
prevalent  type  of  plant.  Chemical  precipitation 
works  are  now  seldom  recommended.  Septic 
tanks  and  contact  beds  for  a  dozen  or  more 
small  places  have  been  installed,  and  for  cer- 
tain large  cities,  where  the  local  conditions  are 
quite  unusual,  they  are  being  considered,  not- 
withstanding that  these  processes  are  now 
known  to  be  incapable  of  fulfilling  the  extrava- 
gant claims  made  for  them  some  5  years  ago. 


By  far  the  greatest  development  in  sewage  puri- 
fication works  has  come  during  the  past  dozen 
years,  due  principally  to  litigation  arising  from 
the  pollution  of  streams  by  the  raw  sewage. 


City  Engineering  Problems. 

By  John  M.  Goodell,  Assoc.  Am.   Soc.  C.  E. 

The  average  city  engineer  was  mainly  en- 
gaged twenty-five  years  ago  as  a  surveyor,  and 
in  a  considerable  proportion  of  American  towns 
and  small  cities  to-day  his  work  is  practically 
confined  to  giving  lines  and  grades.  But  it  is 
a  characteristic  result  of  widespread  technical 
education,  that  this  apparently  simple  matter 
is  now  managed  with  a  degree  of  skill  and 
foresight  which*  will  soon  give  the  amusing 
tales  of  old-time  street  location  a  glamor  of  un- 
reality. Stone  monuments  properly  set  in  the 
sidewalk  or  long  iron  bars  driven  into  the  earth 
until  beyond  the  possibility  of  disturbance  have 
replaced  the  2-foot  wood  hub  which  any  ad- 
venturous hog  could  and  would  root  up  in  the 
spring.  Surveys  are  now  properly  plotted  and 
the  maps  turned  over  to  the  authorities  for 
preservation,  where  formerly  all  notes  and 
drawings  remained  the  personal  property  of  the 
surveyor.  The  surveying  itself  is  done  with 
good  instruments  and  reliable  steel  tapes,  in- 
stead of  the  condemned  railroad  transit  and 
chain  which  were  too  often  the  equipment  for 
earlier  work.  But  with  all  the  advance  that  can 
be  noticed  in  the  character  of  city  surveying 
means  and  methods,  the  municipal  engineer 
still  finds  himself  handicapped  in  the  majority 
of  cases  by  the  lack  of  appreciation  of  the  value 
of  good  systems  for  filing  and  safeguarding  the 
invaluable  records  of  his  oflice.  The  constant 
appreciation  in  value  of  urban  and  suburban 
real  ^tate  renders  it  imperative  to  keep  all 
records  of  street  locations  in  fire-proof  safes  or 
vaults.  In  some  eases  their  loss  by  fire  has 
thrown  the  city  into  perplexing  litigation  with 
property  owners,  in  which  the  latter  were  in- 
variably successful. 

If  the  methods  of  locating  and  marking 
streets  twenty-five  years  ago  left  much  to  be 
desired,  their  construction  left  about  every- 
thing to  be  wished  for.  Outside  of  a  few  of  the 
largest  cities,  the  streets  were  mostly  paved 
with  good  intentions.  Stone  blocks  with  joints 
big  enough  for  a  mouse  to  get  into  were  the 
best  material  in  New  England,  New  York  was 
trying  little  trap-rock  dice  and  squared  wood 
blocks,  and  Chicago  was  getting  along  with 
round  cedar  blocks  which  a  sharp  heavy  down- 
pour would  set  afloat.  Everywhere  it  was 
recognized  that  the  conditions  must  be  im- 
proved, and  Mr.  Henry  C.  Meyer  deserves  much 
more  credit  for  bringing  this  about  than  has 
ever  been  given  him.  He  made  a  careful  study  of 
the  best  work  abroad,  and  obtained  for  The 
Engineering  Record's  readers  reliable  data  con- 
cerning the  conditions  in  foreign  cities  and  the 
methods  by  which  they  were  best  met.  He  ob- 
tained articles  from  experienced  street  pave- 
ment builders  in  this  country,  and  steadily 
preached  the  doctrine  of  good  foundations,  good 
materials  and  good  workmanship  until  it  was 
understood  pretty  generally  that  a  permanent 
pavement  cost  considerable  money  and  demand- 
ed engineering  supervision  in  all  stages  of  its 
construction. 

As  soon  as  the  intelligence  of  the  engineer 
became  the  dominant  factor  in  paving,  a  rapid 
improvement  in  street  construction  began.  It 
was  found,  contrary  to  the  makers'  claim,  that 
granite  blocks  could  be  dressed  to  close  joints 
after  the  engineer  insisted  that  this  must  be 
done  or  he  would  reject  them.  Then  it  was 
learned  that  some  fairly  soft  stones  made  ex- 
cellent pavement  material,  and  there  are  to- 
day probably  over  a  hundred  miles  of  excellent 
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streets  laid  with  sandstone  blocks,  which  wear 
flat  and  do  not  polish.  It  is  probable  that  the 
stone  available  for  such  purposes  is  much  more 
common  than  is  generally  supposed,  and  the 
investigations  of  the  geologists  working  for 
various  States  may  be  confidently  expected  to 
furnish  valuable  information  on  this  subject. 
It  was  so  long  an  axiom  of  paving  contractors 
that  nothing  but  certain  classes  of  granite  and 
trap  could  be  used  for  blocks,  that  it  has  been 
hard  to  shake  off  the  constraint  of  this  unwar- 
ranted prejudice. 

The  great  paving  achievement  of  the  past 
quarter  century  has  unquestionably  been  the  in- 
troduction of  sheet  asphalt.  The  success  of 
this  pavement  has  proved  beyond  any  doubt 
that  an  improved  road  is  a  sort  of  floor,  no 
stronger  than  its  base  and  no  more  comfort- 
able than  its  wearing  surface.  It  was  the  as- 
phalt pavement  which  proved  to  American  en- 
gineers the  necessity  of  concrete  foundations 
or  some  equa:lly  stable  substitute  for  them,  no 
matter  what  the  wearing  surface  may  be,  stone, 
brick,  wood  or  asphalt.  The  history  of  sheet 
asphalt  is  one  of  constant  struggle  against  tech- 
nical difficulties  which  it  was  tedious  to  diag- 
nose and  overcome.  Coal  tar  pavements  had 
previously  proved  so  unsatisfactory  as  to  give 
any  bituminous  street  covering  a  bad  reputa- 
tion, and  it  was  difficult  to  introduce  asphalt  on 
any  terms.  For  a  number  of  years  the  unsuc- 
cessful asphalt  pavements  were  apparently  as 
numerous  as  those  which  gave  satisfaction.  Lit- 
tle by  little,  however,  chemists  learned  the 
secrets  of  refining,  blending  and  fluxing  the 
bitumen,  and  the  workmen  acquired  the  neces- 
sary skill  in  preparing  and  using  the  materials. 
To-day,  an  experienced  asphalt  contractor  can 
lay  a  pavement  for  any  kind  of  traffic  in  any 
climate,  and  guarantee  its  wearing  properties 
for  five  years  or  longer,  with  as  great  a  degree 
of  certainty  as  the  contractor  for  any  other 
class  of  pavement.  But  to  reach  this  stage  of 
development,  great  sums  have  been  spent,  in- 
ftnite  patience  has  been  exercised,  and  all  the 
resources  of  chemistry  and  engineering  have 
been  enlisted. 

The  very  recent  introduction  of  bitulithic 
pavement  must  also  be  noticed,  in  this 
connection,  for  in  the  brief  period  of  its 
use,  only  encouraging  reports  of  its  properties 
have  been  received.  It  differs  from  all  bitum- 
inous road  surfacing  previously  proposed  in 
that  the  broken  stone  and  sand  are  relied  upon 
for  strength  and  resistance  to  wear,  the  amount 
of  bituminous  cement  necessary  to  hind  the 
mass  together  being  under  ten  per  cent,  by 
volume.  To  attain  this  end,  the  crushed  rock 
and  sand  are  screened,  sorted,  and  then  mixed 
until  careful  analysis  shows  that  the  voids  have 
been  reduced  to  the  requisite  percentage.  This 
material  is  then  heated  and  mixed  with  enough 
asphalt  or  carefully  prepared  tar  to  fill  the 
voids,  and  is  then  laid  somewhat  like  asphalt. 
The  process  is  capable  of  many  changes  to  suit 
the  class  of  pavement  which  the  purchaser  is 
willing  to  pay  for.  The  rejuvenation  of  wood 
pavements  is  another  recent  and  interesting 
proof  of  the  ingenuity  of  American  engineers. 
The  old  wood  pavements  are  Impossible  in  self- 
respecting  cities,  but  the  new  type  is  very  dif- 
ferent. The  timber  is  carefully  selected,  ac- 
curately sawed  into  blocks,  treated  by  a  series 
of  preservative  and  hardening  processes,  and 
then  laid  on  a  sand  cushion  on  a  concrete  base. 
The  result  is  an  expensive  pavement  in  first 
cost,  but  it  is  free  from  noise,  easily  cleaned, 
gives  a  good  foothold  to  the  horses,  and  is  laid 
with  such  good  guaranties  that  it  is  not  sur- 
prising to  see  the  steady  increase  in  favor  with 
which  it  is  regarded. 

Another  very  important  achievement  of  this 
period  has  been  the  brick  pavement.     A  great 


number  of  small  places  where  asphalt  cannot 
be  used,  owing  to  the  limited  amount  of  work 
to  be  done  making  the  cost  of  plant  run  too 
high,  where  not  a  stone  larger  than  a  hazel  nut 
can  be  found  for  hundreds  of  miles  in  any  di- 
rection, have  been  lifted  from  a  slough  of  mud 
and  freed  from  a  cloud  of  dust  by  the  paving 
brick.  Like  every  new  product,  it  experienced 
its  boom  and  its  reaction  before  settling  into 
its  true  place  among  the  materials  of  engineer- 
ing. Manufacturers  had  to  learn  how  to  make 
it  from  the  different  materials  which  are  found 
in  various  places,  for  its  production  requires 
considerable  skill  and  a  still  greater  measure 
of  care.  Engineers  had  to  learn  by  experience 
the  best  methods  of  using  it,  and  for  a  time  there 
were  some  costly  lessons  needed  to  prove  that 
good  foundations  must  be  made.  But  the  day 
of  schooling  is  past,  and  since  the  advent  of 
brick,  there  is  no  place  now  anywhere  in  this 
country  which  has  any  excuse  other  than  lack 
of  funds  for  being  without  some  kind  of  im- 
proved pavement  on  its  leading  streets. 

Broken  stone  or  gravel  paving  of  one  class 
or  another  has  not  experienced  so  much  change 
in  the  last  quarter  century  as  to  merit  mention. 
The  same  principles  which  were  in  vogue  twen- 
ty-five years  ago  among  skilled  road-builders 
still  govern,  although  roads  have  gradually  be- 
come thinner,  and  greater  latitude  is  allowed 
in  the  selection  of  rock.  The  principal  ad- 
vance in  such  work  must  be  sought  in  the  grad- 
ing, rolling  and  carting  machinery  for  the  use 
of  road  builders;  its  introduction  has  consid- 
erably lessened  the  cost  of  such  roads  while  Im- 
proving their  character. 

The  construction  of  roads  is  but  a  part  of 
their  engineering  significance;  their  mainten- 
ance and  cleaning  are  almost  as  important  and 
have  proved  to  be  as  difficult  problems.  As- 
phalt maintenance,  being  mostly  in  the  hands 
of  wealthy  contracting  companies,  has  been 
carefully  studied  and  its  methods  are  well- 
known.  Comparatively  few  cities,  however, 
have  ever  taken  the  trouble  to  figure  out  the 
expense  of  letting  their  brick  and  stone  streets 
fall  into  bad  condition.  In  a  few  cities  this  has 
been  done  carefully,  and  it  is  surprising  how 
uniformly  the  reports  prove  that  any  kind  of  a 
street  costs  much  less  in  the  long  run  if  all  de- 
fects are  repaired  as  soon  as  they  are  noticed. 
These  little  details  are  likely  to  be  considered 
unimportant  and  'trivial  but  in  no  branch  of 
professional  work  is  it  easier  to  see  the  truth  of 
the  saying,  "engineering  is  largely  detail." 

It  was  reserved  for  the  late  Colonel  Waring 
to  demonstrate  the  engineering  importance  of 
street  cleaning  and  refuse  disposal.  Up  to  his 
time,  the  work  was  considered  the  lowest  grade 
of  unskilled  labor.  But  he  made  a  man  out  of 
the  bum  put  on  a  broom  on  the  streets  for 
political  purposes,  he  introduced  the  methods 
of  the  engineer  into  every  detail  of  the  work  of 
municipal  house-cleaning,  and  his  example  has 
had  a  deep  effect  in  and  out  of  the  United 
States.  To-day  street  cleaning  is  in  a  transi- 
tion stage;  new  machinery  is  waiting  for  trial, 
its  merits  compared  with  hand  cleaning  and  the 
older  machines  must  be  ascertained,  so  that  to 
each  may  be  assigned  the  work  it  will  do  best. 

Refuse  disposal  likewise  is  in  a  transition 
stage.  The  problem  begins  at  the  refuse  pail 
or  barrel  of  the  householder  and  ends  at  the 
clinker  heap  of  the  crematory  or  the  grease 
barrels  and  bags  of  fertilizer  base  of  the  reduc- 
tion works.  To  neglect  one  step  is  to  run  into 
the  danger  of  entire  defeat.  The  last  twenty- 
five  years  have  seen  the  construction  of  many 
plants  where  refuse  was  treated  with  fair  suc- 
cess. But  the  claims  of  the  owners  of  patents 
on  these  processes  have  been  so  extravagant, 
their  condemnation  of  rivals  so  fierce,  and  their 
neglect  of  all  features  of  garbage  disposal  not 


covered  by  their  patents  so  pronounced,  that 
the  entire  subject  has  been  befogged.  Of  course 
there  have  been  among  these  men  exceptions 
who  have  been  conservative  and  broad-minded; 
unfortunately,  their  influence  has  been  over- 
powered by  that  of  their  less  competent  rivals. 
It  was  reserved  for  the  city  of  Trenton  to  solve 
the  problem  in  the  only  proper  manner.  Last 
year,  this  place  retained  the  services  of  an  en- 
gineer who  has  made  a  careful  study  of  gar- 
bage disposal  for  many  years.  He  investigated 
the  problem  in  the  same  way  an  engineer  in- 
vestigates a  sewerage  or  water  supply  subject, 
and  submitted  a  report  based  on  facts  collected 
in  a  rational  manner  and  discussed  in  a  scien- 
tific spirit.  This,  the  first  American  case  of 
engineering  consultation  on  the  whole  problem 
of  garbage  disposal,  reflects  great  credit  on  the 
New  Jersey  city  and  sets  an  example  which 
must  be  followed  if  this  subject  is  to  be  solved 
in  a  fashion  its  hygienic  and  financial  import- 
ance demand. 

The  great  advances  of  the  quarter  century  in 
sewerage  and  water  supply  are  discussed  else- 
where by  engineers  who  have  been  largely  in- 
strumental in  bringing  them  about.  Aside  from 
the  achievements  in  the  design  and  construc- 
tion of  works,  which  those  writers  explain, 
there  are  certain  matters  which  the  municipal 
engineer  has  learned  to  consider  equally  im- 
portant; these  relate  to  the  maintenance  of  the 
works.  In  no  class  of  municipal  work  is  the 
adage  "out  of  sight,  out  of  mind,"  so  likely  to 
be  true  as  in  respect  to  sewers.  Except  when 
they  stop  nobody  thinks  of  them;  when, 
through  long  neglect,  they  finally  break  down 
or  clog  up,  serious  trouble  may  result.  It  is  by 
no  means  unusual  for  old  sewers  to  cave  in,  let- 
ting a  horse  break  his  leg  or  doing  other  injury, 
while  the  reports  of  cellars  flooded  with  sew- 
age are  too  frequent  to  arouse  interest.  To 
guard  against  such  unnecessary  incidents,  the 
municipal  engineer  with  a  properly  organized 
office  must  have  a  sewer  inspection  department 
which  will  make  systematic  examinations  of  the 
entire  sewerage  system.  If  the  sewers  cannot 
be  inspected,  lamp' holes  should  be  inserted  at 
frequent  intervals,  because,  sooner  or  later, 
they  will  be  needed,  and  in  time  of  peace  it  is 
best  to  prepare  for  war.  It  is  also  necessary 
for  the  engineer  to  organize  a  sewer  and  catch- 
basin  cleaning  department  and  see  that  it  is 
equipped  with  the  necessary  tools,  for  make- 
shift apparatus  will  run  up  the  cost  of  such 
work  considerably.  Time  spent  in  such  work 
at  the  outset  will  mean  time  saved  in  the  end, 
and  the  same  is  true  in  training  men  to  super- 
vise all  connections  of  buildings  with  the  sew- 
ers. These  connections  must  be  properly 
made.  The  necessity  of  such  little  details  of 
management  has  been  learned  in  the  last  twen- 
ty-five years,  and  The  Engineering  Record  de- 
serves credit  for  its  pioneer  instruction  in  such 
matters,  at  a  time  when  they  were  considered 
of  no  importance  or  left  entirely  to  plumbers. 

In  the  management  of  the  water-works  sys- 
tem, the  engineer  has  again  need  for  the  exer- 
cise of  his  professional  skill.  The  maintenance 
of  pumping  machinery,  of  distribution  pipes, 
hydrants  and  the  like,  there  is  no  need  of  dis- 
cussing. The  maintenance  problem  above  all 
others  is  that  of  water-waste  prevention,  which 
has  come  into  its  present  prominence  during 
the  life  of  The  Engineering  Record,  and  re- 
ceived its  first  careful  study  in  America  by  Mr. 
Meyer.  New  York  was  threatened  with  a  short- 
age of  water,  so  he  visited  the  leading  British 
cities  and  ascertained  on  the  spot  just  what 
they  did  to  keep  the  -waste  down.  His  articles 
on  the  subject  are  as  useful  now  as  then.  He 
shows  that  the  greater  number  of  fixtures  in 
American  houses  and  the  different  character  of 
municipal    employes    render    the    stamping   of 
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fixtures  and  house-to-house  inspection  more 
costly  and  less  satisiactory  than  a  rational  use 
of  meters. 

The  problem  to-day  is  so  great  that  It  is  high- 
ly disconcerting  to  remark  what  little  attention 
is  given  to  it  The  average  condition  in  this 
country  is  about  as  follows:  The  water- works 
when  built  were  large  enough  for  a  greater  pop- 
ulation than  then  took  water  and  were  ample 
for  flre  protection.  There  being  plenty  of  water, 
people  wasted  it  freely,  let  their  fixtures  leak, 
and  otherwise  acquired  unthrifty  habits  in  this 
respect.  When  the  number  of  consumers  grew 
to  a  certain  point,  the  fire  department  exper- 
ienced trouble  in  obtaining  satisfactory  streams 
and  had  to  buy  engines,  or  thought  so,  at  least. 
A  few  years  later,  the  consumers  in  the  higher 
parts  of  the  city  had  to  put  up  with  less  water. 
Finally  nobody  could  get  enough  water,  the 
underwriters  put  up  insurance  rates,  and  event- 
ually the  works  had  to  be  extended  at  a  great  ex- 
pense. All  this  is  taking  place  because  the  en- 
gineer is  not  given  authority  and  facilities  for 
measuring  accurately  all  the  water  used  in  the 
city  and  for  checking  waste  by  a  meter  when- 
ever he  detects  it.  The  use  of  more  than  50 
gallons  per  capita  daily  in  American  cities, 
where  manufacturing  does  not  call  for  excep- 
tional supplies,  means  a  waste  which  is  causing 
serious  trouble  now  and  must  produce  far  more 
trouble  in  the  next  twenty-five  years.  In  the 
writer's  opinion  the  useless  waste  of  water  in 
American  communities  affords  the  most  ser- 
ious problem  confronting  the  municipal  en- 
gineer to-day.  The  carelessness  of  consumers 
is  only  equalled  by  the  short-sighted  greed  of 
house-owners,  who  will  put  oft  the  payment  of 
$10  for  repairing  fixtures  and  pay  more  than 
that  in  increased  taxes  and  water  rates.  The 
wasted  water  must  be  paid  for  in  one  way  or 
another.  The  time  is  approacliing  for  many 
cities  when,  no  matter  how  the  public  may  feel, 
waste  must  be  curtailed  or  there  will  not  be 
enough  water  to  answer  even  reasonable  do- 
mestic and  manufacturing  demands. 


Progress  in  Hydraulic  Power  Development. 

By  J.  T.  Fanning,  M.  Am.  Soc.  C.  E. 


The  first  great  water  power  development  was 
made  in  New  England.  Hydraulic  mechanisms 
In  small  units,  such  as  are  termed  current 
wheels,  were  familiar  to  the  Chinese  on  the 
Yellow  Kiver  and  the  Hamites  on  the  Nile  and 
Euphrates  fully  3,000  years  ago.  The  crude 
undershot  wheel,  so  long  used,  maintained  its 
prominence  until  the  genius  of  John  Smeaton 
touched  it,  about  1759,  when  he  showed  that  the 
wheel,  as  then  used,  gave  but  30  to  35  per  cent. 
of  the  theoretical  power  of  the  water,  and,  fur- 
ther, that  if  the  bucket  wheel  was  resolved  into 
the  overshot  form  the  useful  efliciency  might 
be  Increased  to  60  per  cent.,  and  later  that 
If  changed  into  the  high-breast  form  the  use- 
ful efficiency  might  be  increased  to  about  70 
per  cent.  The  power  that  turned  these  long 
armed  current  wheels  was  usually  a  rapid  in  a 
river  though  sometimes  it  was  the  rush  of  tidal 
water  into  or  out  of  an  estuary.  The  old  tidal 
mill  on  Mill  Creek,  in  Boston,  in  1631,  was 
among  the  earliest  mills  of  the  American  col- 
onists. 

Parallel  with  the  development  of  water  pow- 
ers of  any  marked  magnitude  came  also  the 
development  of  that  embodiment  of  skill  and 
Inventiveness  known  as  "Millwright,"  who  was 
usually  possessed  of  mechanical  skill  and  adap- 
tive ingenuity  and  could  accomplish  practical 
results  such  as  the  needs  of  the  early  times 
demanded.  The  millwright  saw  that  the  bucket 
wheels  on  horizontal  shafts  were  well  adapted 
to  operate  vertical  saws,  for  they  could  give 
to  the  saw  frames  their  vertical  motions  when 


connected  by  pitmans  to  cranks  on  the  horizon- 
tal wheel  shafts.  Thus  was  evolved  the  typical 
American  saw  mill  that  has  been  universally 
adopted  and  even  now  not  wholly  displaced  by 
the  band  saw  mill.  Mill  stones  that  ground 
the  corn  operated  best  when  run  horizontally 
on  a  vertical  shaft.  A  bevel  gear  at  first 
changed  the  revolving  motion  of  the  horizontal 
to  that  of  the  vertical  shaft.  The  ingenious 
Colonial  millwright  then  conceived  that  if  he 
made  his  bucket  wheel  short  he  could  set  its 
shaft  on  end  vertically  and  construct  the  water 
chutes  so  that  the  water  would  Impinge  on  the 
buckets  or  paddles  at  one  side.  The  running 
stone  was  then  attached  to  the  upper  part  of 
this  vertical  shaft  and  a  simple  and  useful 
corn  mill  was  the  result. 

This  was  a  pronounced  step  forward  in  the 
millwright's  vocation  and  produced  the  typical 
New  England  grist  mill.  Many  modifications 
of  this  water  wheel  then  followed  in  which  the 
paddles,  at  first  radial,  were  successively  in- 
clined to  the  radial  line  or  curved  or  made 
spoon  shaped.  Then  a  small  arc  of  the  circum- 
ference of  the  wheel  was  enclosed  to  confine 
the  water  closer  to  the  radial  buckets,  and 
vanes  were  placed  to  guide  the  water  against 
a  greater  number  of  buckets.  These  radial 
buckets  stood  generally  in  vertical  planes  par-- 
allel  with  the  shaft.  The  fertile  brain  of  the 
millwright  then  conceived  the  idea  of  inclining 
the  paddles  around  the  circumference  of  his 
water  wheel,  so  that  while  still  substantially 
radial  they  were  at  an  angle  of  about  40  de- 
grees from  the  vertical;  and  the  water  was 
made  to  impinge  on  the  buckets  from  above  and 
pass  vertically  through  them  instead  of  hori- 
zontally as  heretofore.  Crude  water  wheels 
having  characteristics  similar  to  the  above  seem 
to  have  been  previously  devised  by  several  peo- 
ples when  they  had  made  advance  toward  per- 
manent village  domestication. 

As  early  as  1804,  buckets  were  fitted  spirally 
within  a  wooden  cylinder  attached  to  a  vertical 
shaft  and  the  flow  of  the  water  was  downward 
through  these  curved  buckets.  This  last  wheel 
was  a  meritorious  invention,  and  was  a  pro- 
genitor of  parallel  flow  turbines.  Later,  vanes 
were  applied  to  this  wheel  to  guide  the  water 
into  several  buckets  at  the  same  time,  and  still 
later  a  square  or  cylindrical  flume  covered  all 
these  vanes  and  supplied  water  to  all  the 
buckets  at  the  same  time.  As  early  as  1819,  on 
the  Susquehanna  River,  water  wheels  were  in 
use,  having  vertical  shafts  and  horizontal 
wheels,  each  with  a  row  of  buckets  on  its  cir- 
cutiiference  which  discharged  the  water  hori- 
zontally and  outwardly,  constituting  reaction 
turbines.  Around  the  shafts  of  these  wheels 
and  within  the  line  of  buckets  was  a  cylindri- 
cal wooden  flume  that  supplied  the  water  to 
the  wheel  buckets  through  apertures  in  its  cir- 
cumference adjacent  to  the  bott6m  of  the  cylin- 
der. The  shaft  passed  up  through  the  central 
flume. 

After  the  passage  of  the  first  United  States 
patent  laws,  in  1790,  various  turbine  designs 
began  to  be  filed  in  the  public  archives,  showing 
occasionally  a  new  fundamental  idea,  and  then 
numerous  improvements  of  detail  based  there- 
on ;  but  new  type  inventions  have  been  rare  and 
are  still  few  in  number.  The  details  of  the  best 
types  of  turbines  have,  however,  been  gradually 
brought  to  most  excellent  mechanical  perfection. 
Previous  to  the  year  1820,  the  millwrights  of 
America  were  rarely  well  versed  in  mathematics 
and  were  rarely  technical  experts.  Their  new 
turbine  wheel  designs  were  not  based  on  de- 
tailed mathematical  analyses  and  were  not  de- 
scribed before  technical  societies,  hence  the 
literature  relating  to  them  Is  scarce.  The  rec- 
ords of  the  Patent  Office  testify  to  the  marked 
natural  abilities  of  the  early   millwrights. 


Abroad,  Smeaton  gave  valuable  mathematical 
analyses  of  the  under  and  overshot  wheels  before 
the  Royal  Society;  Fairbairn  and  Rennie  made 
them  in  iron  and  improved  them  by  introduc- 
ing ventilated  buckets;  M.  Morin  and  M.  Ponce- 
let  tested  with  dynamometers  and  analyzed  the 
mechanics  of  the  downward  and  outward  flow 
water  wheels  termed  in  France  "Jonval"  and 
"Fourneyron"  turbines  and  presented  the  re- 
sults to  the  Academy  ,of  Science  at  Paris; 
James  Thomson  analyzed  the  inward  flow  or 
"vortex"  turbines  and  described  them  before  the 
British  Association,  and  Whitelaw  gave  the 
arms  of  the  reaction  or  "Barker-Mill"  class  their 
Archemedian  curve.  In  America,  Elwood  Mor- 
ris, a  cultured  engineer,  took  up  the  technical 
examination  of  the  elements  of  turbine  water 
wheels,  and  then  Uriah  Boyden,  at  first  a  studi- 
ous blacksmith  and  ingenious  mechanic  and 
later  also  a  railway  and  hydraulic  engineer  and 
scientist,  improved  the  outward  flow  turbine. 
Boyden,  by  means  of  his  skilful  design  and  skil- 
ful workmanship,  produced  the  most  efficient 
turbine  then  known,  and,  by  the  year  1844,  had 
given  it  standing  as  a  leading  type  of  iron  tur- 
bine water  wheel. 

In  the  further  technical  and  mechanical  per- 
fection of  turbine  wheels  and  in  their  introduc- 
tion for  the  driving  of  large  cotton  mills,  James 
B.  Francis  exerted  an  important  influence.  Par- 
allel with  this  improvement  of  outward  flow 
turbines  went  the  improvement  of  inward  flow 
turbines,  especially  the  scroll  wheels,  which  for 
a  time,  up  to  1860,  outranked  all  others  in  num- 
bers for  small  water  powers.  In  1859,  A.  M. 
Swain  introduced  a  combined  inward  and  down- 
ward fiow  turbine  which  was  remarkably  effi- 
cient and  which  has  influenced  the  designs  of 
most  of  the  best  turbines  subsequently  intro- 
duced. The  primitive  American  water  wheels 
with  vertical  shafts  that  preceded  the  Boyden 
and  improved  scroll  wheels  were  generally 
wooden  constructions.  Wing  dams  and  short 
canals  or  flumes  generally  led  the  waters  from 
the  streams  and  gave  the  available  fall  of  water 
upon  the  wheels.  Such  typical  constructions  in- 
dicate the  state  of  practical  hydraulics  and  mill- 
wrighting  up  to  the  war  of  1812,  when  about 
one  thousand  small  water  powers  were  sawing 
the  lumber  and  grinding  the  corn  of  the  settle- 
ments along  the  Atlantic  Coast.  From  1815  to 
1820  was  a  period  of  severe  commercial  depres- 
sion, following  the  war. 

In  1821  there  came  brighter  prospects  and  an 
industrial  revival.  Until  then  the  wives  were 
spinning  their  wool  and  cotton  yarns  in  their 
houses,  but  an  experimental  mill  had  been  built 
on  a  Charles  River  water  power  that  success- 
fully spun  cotton  into  yarn  and  wove  the  yarn 
into  cloth.  The  textile  industry  was  destined 
to  expand  rapidly  and  the  water  power  of  the 
streams  was  its  supporting  ally.  Under  this 
infiuence  the  first  great  water  power  was  de- 
veloped on  the  Merrimack  River  in  1822,  where 
subsequently  the  city  of  Lowell  became  a  great 
cotton  manufacturing  center.  Near  Lowell 
there  were  soon  developed  the  equally  prominent 
water  powers  on  the  Merrimack  River  at  Man- 
chester, in  New  Hampshire,  and  Lawrence,  in 
Massachusetts.  These  developments  had  each 
capacities  of  from  10,000  to  12,000  horse-power, 
and  each  was  chiefly  devoted  to  the  manufacture 
of  cotton  goods,  as  were  the  water  powers  of 
Cohoes  (1828),  in  New  York,  and  Lewiston 
(1849),  in  Maine.  The  Connecticut  River  water 
power  at  Holyoke  (1848)  was  largely  devoted  to 
the  manufacture  of  paper,  as,  later,  were  the 
Fox  River  powers  in  Wisconsin.  The  water 
powers  on  the  Genesee  River  at  Rochester,  N. 
Y.  (1856),  and  on  the  Mississippi  River,  at 
Minneapolis  (1857),  were  largely  devoted  to  the 
manufacture  of  flour. 

The  pioneer  large  water  power  at  Lowell  was 
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laid  out  with  a  system  of  canals  with  moderate 
fall  from  one  to  the  other  and  then  to  the  river 
below  the  falls.  The  powers  at  Manchester  and 
Holyoke  had  similar  systems  of  parallel  canals. 
These  were  typical  examples  of  the  early  de- 
velopments of  powers  for  the  cotton  and  paper 
industries.  These  powers  were  specially  adapted 
to  the  use  of  the  overshot  or  high-breast  water 
wheels,  which,  constructed  largely  of  wood,  were 
long  and  high  and  occupied  much  valuable 
room,  but  maintained  their  prestige  for  large 
powers  until  1841. 

The  new  Boyden  turbine  of  1844  showed  on 
test  at  the  Appleton  Company's  cotton  mill,  In 
Lowell,  an  efficiency  exceeding  80  per  cent.  This 
result  closed  the  era  of  overshot  water  wheels 
in  America  and  fully  opened  the  era  of  the 
turbine  water  wheel  in  iron  construction  and 
with  rapid  revolutions.  This  result  closed  also 
the  era  of  parallel  canal,  or  subdivided  head, 
developments  of  water  powers.  A  competitive 
trial  in  1860,  at  the  Fairmount  worlcs,  by  order 
of  the  Council  of  the  City  of  Philadelphia,  gave 
an  impetus  to  the  improvement  of  the  design 
and  workmanship  of  turbine  water  wheels,  and 
the  competitive  tests  at  the  Centennial  Exposi- 
tion in  Philadelphia,  in  1876,  further  stimulated 
along  the  same  line,  and  at  the  same  time  re- 
tired into  oblivion  forms  of  wheels  that  were 
not  in  accordance  with  the  true  theories  of 
design. 

The  attachment  of  riveted  metal  draft  tubes 
below  the  running  wheels  was  a  conspicuous  im- 
provement leading  to  the  excellent  modern 
water  wheels.  The  dynamometer  tests  of  tur- 
bines at  Lowell  and  later  the  testing  flume  ex- 
periments at  Holyoke  were  powerful  factors  in 
placing  the  design  of  turbines  on  sound  scien- 
tific bases. 

The  evolution  of  the  turbine  that  had  led  up 
to  the  iron  bucket  wheel  in  a  water-tight  iron 
case  and  with  an  iron  feeder  pipe  made  pos- 
sible the  easy  developments  of  water  powers  with 
high  heads.  The  high  water-falls  and  canyons 
in  limestone  formations  gave  opportunities  for 
a  high  head  type  of  power.  The  Genesee  Falls, 
at  Rochester,  N.  Y.,  present  an  example  which 
dates  from  1857.  These  turbine  wheels  were 
operated  under  heads  of  90  feet,  and,  in  con- 
sequence of  the  large  aggregate  of  power  de- 
veloped there,  Rochester  became  a  noted  flour 
manufacturing  center  before  the  wheat  belt  had 
traveled  westward  into  Minnesota  and  Dakota. 
The  old  hydraulic  canal  power  at  Niagara  vil- 
lage and  one  at  Montmorency,  near  Quebec,  are 
other  examples  of  this  type,  and  many  others 
might  be  cited. 

Another  type  of  high  fall  development  is 
that  of  the  Willamet  Falls,  near  Portland,  Ore- 
gon, where  each  turbine  and  its  electrical  gen- 
erators revolve  horizontally  on  the  same  tall 
vertical  shaft.  The  modern  Niagara  power 
plants  are  of  this  type.  The  water  power  on 
the  Mississippi  River  at  St.  Anthony  Falls  pre- 
sents another  type  of  development.  The  head 
at  the  upper  fall  is  about  48  feet.  The  bed  of 
the  river  at  the  crest  of  the  fall  is  a  stratum 
of  blue  limestone  about  12  feet  thick.  This 
limestone  rests  upon  soft  sandstone  termed  St. 
Peter  sandrock.  The  power  had  its  first  large 
development  in  1857  for  operating  several  large 
saw  mills.  The  saw  mills  were  founded  on  the 
limestone  rock  of  the  river  bed  up-stream  from 
the  crest  of  the  falls  and  their  turbines  were 
sunk  through  holes  in  the  lime  rock  to  wheel 
pits  in  the  sandrock  at  the  lower  water  level. 
Tunnels  extended  horizontally  from  below  the 
fall,  through  the  sandrock  to  the  wheel  pits, 
and  discharged  the  tail  waters  from  the  tur- 
bines. This  tunnel  tailrace  type  of  develop- 
ment was  adopted  also  for  the  wheel  pits  of  the 
flouring  mills  of  Minneapolis  that  now  manu- 
facture  eighty   thousand    barrels   of   flour    per 


week.  This  tunnel  tailrace  system  was  later 
adopted  by  the  Niagara  Falls  Power  Company, 
the  Canadian  Niagara  Power  Company  and  the 
Ontario  Power  Company. 

The  diversion  tyjie  of  development  of  water 
powers  presents  examples  of  considerable  mag- 
nitude. The  Penobscot  River  is,  in  part,  diverted 
from  its  course,  at  the  head  of  a  series  of  rapids, 
and  turned  nearly  at  right  angles  into  the  MUli- 
nocket.  The  latter  stream  is  a  branch  of  the 
Penobscot,  and  near  the  confluence  flows  par- 
allel with  the  main  stream  in  a  lower  valley. 
A  dam  in  the  main  stream  diverts  the  water; 
from  the  bluff  of  the  lower  stream  the  water 
is  conveyed  in  flumes  and  penstocks  to  the  tur- 
bine wheel  pit  with  a  head  of  about  110  feet, 
and  there  gives  power  to  operate  a  pulp  and 
paper  mill  with  capacity  to  produce  daily  20y 
tons  of  newspaper.  A  second  example  Is  the 
diversion  of  the  St.  Lawrence  River,  in  part, 
from  the  head  of  the  Long  Sault  rapid  to  the 
Grasse  River  near  Massena,  in  New  York  State, 
with  a  head  of  35  feet.  This  last  diversion  canal 
is  large,  giving  possibility  of  a  great  water 
power. 

The  special  mechanical  impi'ovement  that, 
more  than  all  others  has  opened  the  possibil- 
ities of  the  prominent  recent  water  power  con- 
structions has  been  the  perfection  of  double 
wheels  on  horizontal  shafts  with  a  draft  tube 
common  to  each  pair  of  water  wheels.  The  germ 
of  this,  but  in  crude  form,  is  seen  in  the  Parker 
Brothers'  patent  in  1829.  Now,  one  two  and  three 
pairs  of  turbine  wheels  are  placed  on  the  same 
shaft  in  open  flume,  as  at  the  Minneapolis  plant 
on  the  Mississippi,  or  in  a  cylindrical  steel 
flume  for  higher  heads,  as  at  the  Helena  plant 
on  the  Missouri  River,  and  their  combined 
powers  aggregating  1,000  to  6,000  horse-power 
per  shaft  unit  are  driving  large  electrical  gen- 
erators, which  transmit  the  powers  electrically 
to  works  10,  50  and  even  more  than  100  miles 
away  from  the  water  power  source  of  energy. 

The  pairs  of  horizontal  turbines  in  steel  cases 
and  having  steel  penstocks  make  possible  a  fur- 
ther development  of  the  high  head  powers  which 
are  conspicuous  in  our  mountain  States  as  in 
Ogden,  Utah,  where  the  mountain  stream,  high 
up  in  the  canyon,  is  gathered  in  a  flume  and 
wood  stave  pipe  of  6  feet  diameter  and  con- 
toured along  the  hillside  to  the  canyon's  outlet 
and  then  is  dropped  in  a  steel  penstock  with 
446  feet  effective  head  to  the  turbines  and  elec- 
trical generators.  Another  example. is  the  Bay 
Counties  power,  in  California,  that  has  its 
waters  similarly  gathered  from  the  melting 
snows  and  contoured  along  the  rocky  steeps,  to 
where  they  can  be  dropped  700  feet  to  turbines 
driving  generators  of  large  capacities.  These 
are  examples  of  water  powers  generated  for 
long  distance  electrical  distributions  and,  in 
the  second,  the  electrical  current  is  sent  more 
than  200  miles  down  the  Sacramento  valley  to 
San  Francisco  and  other  cities  beyond,  and  near- 
ly 100  miles  up  the  valley.  A  form  of  impulse 
water  wheel  known  in  type  three  centuries  ago 
has  recently  been  improved  to  remarkable  effi- 
ciency and  adapted  by  several  manufacturers 
for  use  in  connection  with  jet  streams  from 
these  high  head  water  powers  for  large  power 
units. 

The  increasing  use  and  value  of  power  is 
bringing  into  prominence  that  type  of  water 
power  development  that  includes  the  conserva- 
tion of  the  flow  of  the  stream  in  its  relation 
to  its  whole  watershed.  An  example  on  mod- 
erate scale  is  the  Massabesic  Lake  power  that 
pumps  the  water  supply  for  the  city  of  Man- 
cheste'-,  N.  H.  In  this  case  the  dam  was  built 
on  the  stream  a  quarter  of  a  mile  below  the 
natural  outlet  and  the  dam  was  high  enough 
to  flow  the  lake  and  control  nearly  the  entire 
flow  of  its  watershed.     Another  example  is  the 


Helena  power/  previously  mentioned,  where  a 
high  dam  creates  a  natural  lake  of  suSlcient 
area  to  conserve  the  24-hour  summer  flow  of 
the  Missouri  River  so  that  the  power  of  its 
entire  daily  flow  may  be  converted  Into  electri- 
cal current  during  ten  hours  of  each  day  and 
transmitted  to  distant  ore  mining  and  smelting 
operations. 

The  most  conspicuous  example  of  this  class 
is  the  recent  power  development  at  Sault  Ste. 
Marie,  where  a  broad  canal,  nearly  21^  miles 
long,  leads  the  waters  of  I>ake  Superior  from 
its  natural  outlet,  parallel  with  the  rapids,  to  a 
power  house  one-quarter  mile  in  length.  Con- 
trolling dams  and  sluices  at  the  outlet  of  the 
lake  have  for  their  purpose  the  conservation  of 
the  water  from  a  watershed  of  82,552  square 
miles  area  and  making  Lake  Superior,  of  33,000 
square  miles  area,  a  magnificent  mill  pond,  with 
its  terminal  wheel  pits  constructed  for  the  de- 
velopment of  48,000  net  horse-power. 

In  Lowell,  the  first  great  water  power  indus- 
trial city,  the  10,000  horse-power  of  the  Mer- 
rimack River  was  necessarily  used  within  the 
limited  area  to  which  the  shafts  and  belts 
could  transmit  the  energy  from  the  turbines 
and  the  power  was  necessarily  subdivided 
among  many  power  houses  because  of  the  lim- 
iting conditions  of  its  use  and  its  type  of  de- 
velopment. Through  the  evolution  in  power 
types  leading  up  to  the  great  modern  develop- 
ments, as  of  100,000  horse-power  connected  with 
one  tailrace  at  Niagara,  it  has  now  become  pos- 
sible to  concentrate  powers  aggregating  ten 
times  that  of  either  of  the  formerly  famous 
Merrimack  River  powers,  where  the  respective 
subdivided  utilizations  required  each  a  mile  of 
canal  for  their  many  small  units. 

The  conspicuous  achievement,  along  hydrau- 
lic lines,  of  the  present  generation,  is  the  de- 
velopment and  utilization  of  40,000  to  100,000 
horse-power  in  single  power  stations,  with 
4,000  to  6,000  horse-power  units,  by  which  great 
aggregates  of  energy  are  first  so  concentrated 
that  they  may  then  be  conveniently  distributed 
over  a  very  broad  field  to  varied  industries  and 
may  throughout  the  whole  field  perform  practi- 
cal works  of  great  usefulness. 


The  Development  of  Steam  Power  Plants. 

By  Geo.  H.   Barrus,  M.  Am.  Soc.  .M.  E. 


The  greatest  change  In  the  use  of  steam  for 
stationary  plants,  during  the  twenty-five  years' 
life  of  this  journal,  has  undoubtedly  occurred 
in  the  development  of  the  steam  engine.  When 
The  Engineering  Record  entered  upon  Its  ca- 
reer, some  years  had  elapsed  since  the  leading 
features  of  the  Corliss  engine  had  been  fully 
worked  out.  Corliss  had  applied  the  principle 
of  releasing  valve  gear,  originally  designed  by 
Sickles,  to  the  governing  mechanism  of  an  en- 
gine in  such  manner  as  to  make  the  cut-off  au- 
tomatic. He  had  introduced  first  a  fiat  valve 
and  later  a  rotary  valve,  substituting  them  for 
the  poppet  valve  employed  by  Sickles,  and  de- 
signing the  mechanism  so  that  the  valve  com- 
menced its  opening  jmotion  before  the  ports  were 
open  and  continued  its  closing  motion  after 
the  ports  were  closed.  He  had  also  introduced 
the  air  cushion  dash  pot.  The  best  example  of 
steam  engine  design  at  that  time  was  the  mon- 
umental exhibit  of  Corliss  at  the  Centennial 
Exhibition  of  1876,  which  was  justly  regarded 
as  an  object  of  wonder  by  engineer  and  lay- 
man alike.  The  Centennial  engine  was  ,of  1,400 
horse-power  "nominal"  as  it  was  then  called, 
and  consisted  of  a  pair  of  simple  condensing 
beam  engines  driving  a  two-throw  crank  shaft 
on  which  was  mounted  a  large  fly-wheel  with 
gear  teeth  cut  in  its  periphery.  Each  of  the 
cylinders  was  40  inches  in  diameter  and  of  10 
feet    stroke.     They    were    vertical    and    steam 
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jacketed.  As  the  rotative  speed  was  36  revolu- 
tions per  minute  the  piston  speed  was  720  feet 
per  minute;  well  up  to  the  ordinary  practice  of 
to-day.  The  engine  was  designed  for  a  steam 
pressure  of  only  80  pounds.  Each  of  the  work- 
ing beams  was  mounted  high  in  the  air  upon 
a  pair  of  A  frames.  The  beams  were  27  feet 
long  and  weighed  11  tons  each.  The  fly-wheel 
was  30  feet  in  diameter.  It  is  said  that  the 
entire  engine  weighed  about  700  tons.  The 
floor  space,  exclusive  of  the  platform  con- 
structed around  it  and  the  inclined  stairways 
leading  to  the  upper  platform,  was  about  47 
by  22  feet.  Based  upon  these  figures,  which, 
however,  are  only  approximate,  the  engine  would 
weigh  about  1,000  pounds  per  horse-power  and 
develop  about  1.4  horse-power  per  square  foot 
of  ground  occupied. 

The  advance  in  engine  construction  during 
the  past  quarter  of  a  century  may  well  be 
shown  by  comparing  the  engines  designed  by 
Mr.  Edwin  Reynolds  for  the  Manhattan  Railway 
Company,  of  New  York,  and  recently  set  to 
work,  with  the  engine  just  mentioned.  Each 
consists  of  a  pair  of  compound  engines  driving 
cranks  at  opposite  ends  of  the  shaft,  with  two 
high  pressure  cylinders  lying  in  a  horizontal 
position  and  two  low  pressure  cylinders  ar- 
ranged vertically.  The  double  purpose  of  sav- 
ing in  floor  space  and  saving  in  wear  that  oc- 
curs in  a  large  cylinder  placed  in  a  horizontal 
position  is  thus  secured.  A  very  important  ad- 
vantage lies  also  in  the  fact  that  this  arrange- 
ment gives  eight  crank  impulses  per  revolution, 
which  is  of  much  value  when  driving  alter- 
nating current  generators.  The  high  pressure 
cylinders  are  44  inches  in  diameter  and  the 
low  pressure  cylinders  88  inches,  both  with  a 
stroke  of  five  feet.  The  shaft  makes  75  revolu- 
tions per  minute,  giving  a  piston  speed  about 
the  same  as  that  of  the  Centennial  Corliss  en- 
gine. The  Reynolds  engines  develop  about  8,000 
horse-power  at  the  most  economical  rating,  and 
12,000  horse-power  maximum.  The  floor  space 
occupied  is  about  1,800  square  feet  and  the 
weight  of  the  engine,  exclusive  of  the  generator, 
about  700  tons.  The  output  based  on  the 
most  economical  load  is  about  11.4  horse-power 
per  ton  and  7.7  horse-power  per  square  foot 
of  floor  space  against  2  and  1.4  horse- 
power respectively,  for  the  original  Corliss  en- 
gine. Were  the  Reynolds  engines  of  the  simple 
type,  with  each  cylinder  operating  under  the 
same  mean  effective  pressure  as  the  Corliss  en- 
gine, the  comparison  would  have  been  even 
more  in  favor  of  the  Reynolds  machines.  Fur- 
thermore, the  requirements  of  the  latter  engine 
as  regards  governing,  and  the  study  given  to 
this  practice,  which  is  of  much  importance  in 
alternating  current  work,  have  produced  results 
that  are  most  remarkable. 

The  status  of  high  speed  engines  has  under- 
gone no  material  change  in  the  past  twenty- 
flve  years.  They  continue  to  be  largely  em- 
ployed, though  mainly  in  the  smaller  sizes.  The 
products  of  the  brains  of  Porter  and  Allen,  to 
whom  so  much  is  due  in  the  development  of 
high  rotative  speed,  are  still  extensively  used 
in  the  engine  which  bears  their  name,  and  in 
the  governor  and  engine  bed  of  Mr.  Porter's 
design  applied  to  many  other  engines. 

Much  improvement  has  been  brought  about  in 
the  economy  of  steam  consumption,  due  largely 
to  the  introduction  of  multiple  expansion  en- 
gines and  high  steam  pressure.  It  was  not  un- 
til early  in  the  eighties  that  compound  en- 
gines were  used  for  stationary  mill  plants  in 
the  United  States.  In  1883,  Corliss  built  a  com- 
pound engine,  said  to  be  the  first,  for  the  Noursc 
Mill,  Woonsocket,  R.  I.  Previous  to  this  date 
compound  mill  engines  were  used  quite  exten- 
sively In  Great  Britain,  but  American  engineers 
were  slow  to  take  up  with  them.     At  the  pres- 


ent time  the  compound  engine  is  the  rule  rather 
than  the  exception.  The  use  of  triple  expan- 
sion engines  for  stationary  plants  was  given 
something  of  a  set-back  about  five  years  ago  by 
Mr.  George  I.  Rockwood,  when  he  obtained  re- 
markable results  with  compound  engines  in 
which  the  volume  of  the  high  pressure  cylinder 
was  much  smaller  in  proportion  to  that  of  the 
low^  pressure  cylinder  than  current  practice  at 
the  time.  These  engines  used  high  steam  pres- 
sure— 150  pounds  or  over — and  an  unusually 
large  number  of  expansions — from  30  to  35. 
Whether  the  high  efficiency  that  was  secured 
was  due  to  the  peculiar  cylinder  ratio  or  to 
the  large  number  of  expansions  combined  with 
the  high  steam  pressures,  experimenters  will 
probably  determine  in  the  near  future.  At  any 
rate,  the  results  attained  had  no  little  effect 
in  discouraging  for  stationary  plants  the  ex- 
pansion of  steam  through  three  cylinders,  at 
least  with  the  steam  pressures  now  used. 

Reduction  of  clearance  spaces,  better  work- 
manship resulting  in  less  friction,  the  friction 
being  also  reduced  in  large  size  engines  by  em- 
ploying the  vertical  arrangement  of  cylinders 
and  reciprocating  parts,  and  the  increase  in 
the  number  of  times  the  steam  is  expanded, 
have  all  contributed  somewhat  in  bringing  the 
steam  engine  to  the  present  standard  of  econ- 
omy. Steam  jackets  and  reheaters  have  had 
their  ups  and  downs.  For  engines  of  moderate 
or  high  piston  speeds  it  is  doubtful  if  jacket 
ing  produces  much  economy.  Reheaters  pro- 
duce less  economy  than  they  were  formerly  held 
to  secure,  and  their  advantage  seems  to  be 
confined  mainly  to  increasing  the  available  ca- 
pacity of  the  engine,  by  reducing  the  loss  of 
power  in  the  low  pressure  cylinder. 

Superheated  steam  can  well  be  discussed 
along  with  jackets  and  reheaters,  for  all  have 
the  same  purpose,  i.  e.,  the  reduction  of  cylin- 
der condensation.  The  writer  had  the  good 
fortune  to  conduct  the  Dixwell  experiments  with 
superheated  steam  at  the  Massachusetts  Insti- 
tute of  Technology  in  1877,  which  showed  that 
superheating  would  reduce  the  steam  consump- 
tion of  an  engine  about  25  per  cent.  How  it 
would  have  affected  the  coal  pile,  the  apparatus 
then  at  hand  made  it  impossible  to  determine. 
Interest  in  superheating  died  out  for  a  time 
until  a  few  years  ago  when  it  was  again  taken 
up  to  a  considerable  extent  in  Europe.  The 
results  there  have  been  so  successful  that  Amer- 
ican engineers  are  now  considering  the  matter, 
and  a  number  of  plants  on  this  side  of  the 
water  have  been  equipped  with  superheating  de- 
vices.- Improvements  have  been  made  in  the 
superheaters  themselves  and  several  of  those 
in  Europe,  and  in  this  country  also,  have  been 
reported  to  have  given  excellent  results.  No 
difllculty  seems  to  have  been  met  with  on  the 
score  of  lubrication  for  superheating  to  tem- 
peratures not  over  500  degrees  Fahrenheit. 

No  small  part  of  the  reduction  in  the  cost  of 
steam  power  for  a  few  years  past  is  due  to  the 
development  and  improvement  of  what  may  be 
called  steam  plant  auxiliaries.  When  this  jour- 
nal was  founded,  mill  engines  were  usually 
fitted  with  jet  condensers  worked  by  an  air 
pump  driven  from  the  main  engine.  These 
have  given  place  largely  to  the  independent 
condenser,  which  secures  greater  convenience 
of  operation.  The  steam  which  they  require, 
and  that  exhausted  by  independent  boiler-feed 
pumps,  is  employed  to  warm  the  feed  water 
for  the  boilers,  or  for  some  manufacturing  pur- 
pose, and  the  result  of  the  change  has  been  in 
every  way  beneficial.  Peed  water  heaters  of 
the  open  and  closed  type,  the  former  of  special 
value  when  the  feed  water  contains  salts  that 
are  precipitated  by  moderate  heating,  have  been 
improved  and  they  are  widely  used.  Economiz- 
ers are  now  employed  to  advantage  in  many 


steam  plants.  These  still  further  heat  the  water 
that  has  passed  through  the  exhaust  steam  heat- 
ers, utilizing  the  heat  of  the  waste  gases  from 
the  boilers.  The  reduction  of  the  temperature 
of  the  flue  gases  that  follows  the  use  of  an 
economizer  impairs  somewhat  the  draft  of  the 
chimney,  and  this  has  led  to  the  introduction 
and  wide  use  of  mechanical  draft.  Steam  jet 
blowers  continue  to  be  employed  in  the  anthra- 
cite region  to  secure  the  draft  necessary  to  burn 
dust  and  refuse  coal  from  the  mines.  Engi- 
neers have  been  gradually  adding  to  the  height 
of  chimneys  as  the  importance  and  value  of 
ample  draft  became  apparent.  A  recent  develop- 
ment in  chimney  construction  in  the  United 
States  is  the  introduction  from  Germany  of  the 
radial  brick  with  curved  faces  conforming  to 
the  circumference  of  the  chimney  and  vertical 
holes  intended  to  improve  the  holding  power 
of  the  mortar. 

The  recent  development  of  steam  turbines,  the 
high  efficiency  with  which  they  operate,  their 
simplicity,  and  their  adaptability  to  the  use  of 
superheated  steam,  has  brought  them  to  the 
front  as  a  strong  competitor  of  the  reciprocat- 
ing engine.  The  turbine  has  gone  beyond  the 
experimental  stage  and  is  now  built  on  a  com- 
mercial scale  not  only  in  small  units  but  in 
very  large  ones.  It  is  said  that  firms  engaged 
in  making  these  engines  cannot  supply  the  de- 
mand. The  steam  economy  of  turbines  is  not 
claimed  to  be  as  high  as  in  the  most  economical 
steam  engines,  but  just  what  it  is  has  not  been 
fully  determined.  Neither  has  its  working  econ- 
omy been  ascertained,  taking  into  account  all 
the  expense  of  operation,  for  this  is  dependent 
on  the  showing  of  a  longer  period  of  manufac- 
ture and  service  than  the  engine  has  yet  been 
subjected  to. 

During  the  last  twenty-five  years  the  economy 
of  mill  engines  has  improved  from  19  or  20 
pounds  of  steam  per  horse-power  per  hour  con- 
sumed by  plain  condensing  engines  at  80  pounds 
pressure  to  11  or  12  pounds  consumed  by  the 
best  class  of  compound  engines  working  at  175 
pounds  pressure.  In  pumping  engines  the  im- 
provement has  not  been  so  great,  as  compound 
engines  had  already  been  introduced.  The  Paw- 
tucket  pumping  engine  built  by  Coruss,  in  1878, 
gave  a  duty  of  140,430,000  foot  pounds  per  1,000 
pounds  of  dry  steam.  The  Reynolds  engine  at 
ChestnutHill,  built  in  1898,  gave  a  duty  of  178,- 
497,000  foot  pounds  per  1,000  pounds  of  dry  steam 
deducting  plunger  leakage,  and  173,869,000  foot 
pounds  per  100  pounds  of  coal,  making  allow- 
ance for  coal  required  for  supplying  auxiliaries. 

Although  the  efficiency  of  steam  boilers  has 
been  improved  to  a  less  extent  than  that  of 
the  steam  engine,  this  does  not  in  any  way  de- 
tract from  the  great  talent  displayed  in  the  me- 
chanical development  of  the  boiler  and  the  re- 
markable progress  that  it  has  made.  Perhaps 
the  fact  that  a  metallic  plate  will  not  transmit 
more  heat  to-day  than  it  did  twenty-five  years 
ago  is  responsible  for  the  failure  of  engineers 
to  effect  much  improvement  in  boiler  economy. 
It  is  for  the  increase  in  the  size  of  units  and 
the  perfection  of  details  of  design  to  meet 
the  severe  conditions  of  current  practice  that 
they  are  to  be  commended. 

Horizontal  return  tubular  boilers  were  used 
to  a  large  extent  twenty-five  years  ago  and 
they  continue  to  be  employed  more  widely, 
probably,  than  any  other  type  at  the  present 
day,  although  confined  to  the  smaller  plants. 
They  give  a  high  degree  of  efficiency  and  are 
of  comparatively  low  first  cost,  which  are  points 
of  the  greatest  Importance.  They  have  the  ob- 
jection, however,  of  limited  size,  especially  lor 
high  pressures,  and  danger  of  explosion  if  made 
of  too  large  diameter.  The  objections  referred 
to  have  led  to  a  rapid  increase  in  the  number 
of  water-tube  boilers  installed,  especially  where 
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large  quantities  of  power  are  required,  and  the 
enormous  steam  plants  of  central  power  sta- 
tions of  electric  railroads  and  electric  lighting 
plants,  which  have  come  into  extensive  use,  are 
now  almost  exclusively  equipped  with  boilers 
of  the  water-tube  type.  The  Manhattan  Rail- 
way power  house  contains  64  of  these  boilers, 
each  rated  at  over  500  horse-power,  making  no 
less  than  32,000  horse-power  under  one  roof. 

Mechanical  stokers  have  been  widely  intro- 
duced, but  they  are  applied  more  often  to  large 
than  to  small  plants.  Where  these  are  used  the 
greatest  advantage  has  been  produced  in  con- 
nection with  coal  and  ash  handling  machinery, 
thereby  saving  the  labor  of  shoveling  coal  and 
ashes  at  the  furnace,  as  well  as  securing  econ- 
omy of  fuel. 

The  most  striking  change  in  steam  engineer- 
ing during  the  past  twenty-five  years  lies  in 
the  introduction  and  successful  operation  of  ex- 
tremely large  plants.  The  leading  features  of 
these  plants  are  large  units,  high  steam  pres- 
sure compound  engines  of  medium  or  slow  ro- 
tative speed,  independent  condensers  and  other 
auxiliaries  with  steam  exhausted  non-condens- 
ing through  feed  water  heaters,  water-tube  boil- 
ers with  a  tendency  to  superheating  attach- 
ments, economizers  in  the  flues,  high  chimneys, 
and  automatic  stokers  fed  by  coal  handling  ma- 
chinery. 


Heating     and     Ventilating     During     the     Past 
Twenty-five   Years. 

By  \V.  .1.  lialdwin,  M.  Am.  Soc.  C.  E. 


Twenty-five  years  ago  the  art  of  ventilating 
and  heating  had  made  little  or  no  progress,  ex- 
cept in  a  few  of  the  larger  public  Institutions 
of  the  country.  These  were  not  always  urban, 
but  often  rural,  and  many  of  them  confined,  not 
to  our  eastern  States  where  the  greatest  prog- 
ress might  be  expected,  but  to  what  were  then 
the  great  Middle  States.  Other  countries  be- 
sides our  own  were  also  at  a  similar  stage  in 
the  development  of  the  art,  with  reference  to 
the  ventilation  of  buildings,  and  there  was  a 
need  for  a  radical  change  in  dealing  with  the 
problem  from  what  might  be  termed  "toy  ven- 
tilation" to  something  that  gave  more  posi- 
tive assurance  of  success,  particularly  with  ref- 
erence to  the  determination  of  the  quantity  of 
air  necessary  for  habitations.  Along  with  the 
spread  of  knowledge  as  to  the  requirements  and 
quantities  of  air  necessary  for  ventilation,  there 
had  to  be  the  mechanical  development  of  the 
means  of  securing  it.  This  involved  the  sub- 
ject of  heating,  generally  by  steam  or  hot  water, 
and  the  mechanical  details  of  the  requisite 
plant. 

Peclet,  in  France,  in  the  early  part  of  the 
century,  seemed  to  have  had  a  broader  concep- 
tion of  the  mechanical  details  of  a  system  for 
transmitting  steam  through  pipes  for  warm- 
ing, than  any  other  person  of  his  time,  and  he 
anticipated  much  of  the  present  development; 
but  it  was  not  until  about  twenty-five  years 
ago  that  even  his  early  efforts  were  appreciated. 
More  than  fifty  years  after  he  wrote,  the  subject 
which  he  treated  so  ably  began  to  dawn  on 
the  minds  of  the  people  of  the  nineteenth  cen- 
tury, and  about  1878  systematic  steam  fitting 
and  systematic  ventilation  began  to  be  under- 
stood. Thomas  Tredgold,  a  civil  engineer  of 
Great  Britain,  is  the  next  writer  that  goes 
deeply  into  the  mechanics  of  warming  build- 
ings. His  principles  of  warming  and  ventila- 
tion appeared  in  about  the  first  quarter  of 
the  nineteenth  century,  and  the  third  edition 
of  his  work  beautifully  illustrates  a  hot  water 
apparatus. 

In  18.37  Charles  Hood,  F.  R.  S.,  etc.,  produced 
a  treatise  on  "Warming  Buildings  by  Steam  and 
Hot  Water,"  and  like  Tredgold,  he  conducted 


a  great  deal  of  original  research,  and  freely 
gave  his  knowledge  to  the  public,  going  quite 
deeply  into  the  subject  of  ventilation.  Beyond 
spreading  knowledge  on  methods  of  warming 
buildings  in  England  by  hot  water,  his  efforts 
did  not  succeed  to  any  appreciable  extent,  be- 
cause the  journals  of  his  time  and  the  public 
did  not  second  his  efforts.  About  the  same 
time.  General  Arthur  Morln,  director  of  the 
Conservatory  of  Arts  and  Trades,  Paris,  pro- 
duced his  work  "On  Warming  and  Ventilating 
Occupied  Buildings."  His  efforts  all  went  in 
the  direction  of  showing  the  necessity  for  ven- 
tilation, although  he  had  no  scientific  data  upon 
which  to  base  his  assumptions  of  the  quantity 
of  air  necessary  for  various  conditions.  It  was 
proven,  however,  by  the  experiments  of  de 
Chaumont  and  Pettenkofer  that  his  assumptions 
were  not  far  out  of  the  way,  since  he  advo- 
cated about  two-thirds  of  what  to-day  is  con- 
sidered good  ventilation  for  hospitals,  auditor- 
iums, schools  and  other  crowded  buildings. 

Wyman,  of  Massachusetts,  contributed  con- 
siderable to  the  mechanics  of  ventilation,  and 
Harris,  of  New  York,  was  an  apostle  of  the 
necessity  for  ample  ventilation  in  tenement 
houses  and  elsewhere.  All  this  was  previous, 
however,  to  the  centennial  of  our  national  ex- 
istence; and  the  public  of  this  country,  and, 
for  that  matter,  of  any  other  country,  did  not 
awake  to  the  importance  of  ventilation  and 
its  relation  to  the  public  health,  until  about 
1877  and  the  period  of  ten  years  following. 
Then  an  awakening  took  place,  in  which  The 
Engineering  Record  took  the  leading  part. 

Robert  Briggs,  C.  E.,  was  its  first  contributor 
in  matters  pertaining  to  the  mechanics  of 
steam  fitting.  He  was  connected  with  Mr. 
Joseph  Nason,  who  may  be  said  to  be  the  father 
of  steam  pipe  fitting  in  America.  He  was  also 
connected  with  Morris,  Tasker  &  Co.,  of  Phila- 
delphia, at  a  later  period,  at  which  time  he 
developed  standards  of  sizes  for  steam  pipes, 
fittings  and  pipe  threads,  which  became  known 
as  the  "Briggs  Standard,"  and  was  later 
adopted  by  a  committee  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  and 
it  is  the  universal  standard  for  steam  pipes  in 
America.  It  first  appeared  in  the  "Pro- 
ceedings of  the  Institution  of  Civil  En- 
gineers" about  1880,  in  a  pamphlet  entitled 
"Steam  Heating:  an  Exposition  of  American 
Practice."  It  is  very  closely  adhered  to  by  all 
manufacturers,  so  much  so  that  all  threads  are 
practically  interchangeable.  Standard  dies  are 
now  made  by  the  Yale  &  Towne  Manufacturing 
Company,  of  sufficient  accuracy  to  always  main- 
tain the  standard;  and  if  American  manufac- 
turers at  all  depart  from  it,  it  is  in  such  a 
slight  degree  as  not  to  be  appreciable.  Mr. 
Briggs  was  also  associated  with  General  Meigs, 
Quartermaster  General  U.  S.  A.,  in  developing 
the  early  ventilation  system  for  the  Capitol 
at  Washington.  They  produced  a  fan,  now 
known  as  the  Nason  fan,  a  modification  of 
the  Siir,  a  European  mining  fan.  It  is  a  solid 
disk  centrifugal  fan,  made  to  operate  in  a  hole 
in  the  wall  and  discharge  the  air  at  the  peri- 
phery. 

I  believe  these  fans  that  were  constructed 
over  fifty  years  ago  are  still  in  use  in 
the  Capitol;  the  disk  being  constructed  of 
wood  and  the  blades  of  iron.  Some  of  them 
are  still  in  use  in  the  great  insane  asylum  at 
Kalamazoo,  in  Michigan,  that  must  be  fifty 
years  old.  The  "housed"  blower  of  the  present 
time  is  a  modification  of  this  fan.  Mr.  Briggs 
and  General  Meigs  were  among  the  compara- 
tively few  men  who  fully  realized  the  value 
of  adequate  ventilation  forty  years  ago.  Their 
efforts  then  were  not  fully  appreciated,  and 
to-day  knowledge  of  their  work  is  lost  in  the 
whirl  of  progression,  and  it  is  practically  un- 


known among  the  engineers  connected  with  the 
great  ventilating  industries  that  have  sprung 
up. 

Mr.  Robert  Briggs  was  one  of  the  first  (if  not 
the  first)  to  make  use  of  the  exhaust  steam 
from  engines  in  New  York  buildings.  In  1878, 
at  the  instigation  of  the  editor-in-chief  of  The 
Engineering  Record,  he  designed  and  con- 
structed an  apparatus  whereby  the  exhaust 
i^team  was  taken  from  the  engine,  passed  into 
the  heating  pipes,  and  there  utilized  in  con- 
nection with  a  reducing  pressure  valve.  This 
apparatus  is  still  in  use  in  Cliff  Street,  New 
York.  For  many  years,  of  course,  the  exhaust 
steam  of  engines  has  been  blown  through  large 
pipes  so  as  to  warm  factories,  and  in  this  re- 
spect this  practice  is  almost  as  old  as  the  steam 
engine  itself.  The  writer  used  it  many  years 
before  the  incident  related,  but  not  in  connec- 
tion with  a  reducing  pressure  valve. 

For  about  the  first  four  years,  therefore,  of 
the  life  of  The  Engineering  Record,  Mr.  Robert 
Briggs  edited  its  department  of  steam  heating. 
During  this  same  period  Dr.  John  S.  Billings 
was  responsible  for  its  opinions  in  the  matter 
of  ventilation,  and  he  was  then  at  work  on  his 
valuable  book,  "Ventilation  and  Heating,"  the 
substance  of  which  first  appeared  in  its  col- 
umns in  1881,  and  revised  and  enlarged,  forms 
tu-day  the  most  comprehensive  American  work 
we  have  on  the  subject  of  ventilation,  and  per- 
haps the  most  comprehensive  work  extant,  as  it 
goes  largely  into  the  mechanical  details,  giving 
illustrations  of  construction,  and  practical 
methods  of  accomplishing  results  desired. 

In  the  winter  of  1881-82,  the  writer  assumed 
charge  of  the  steam  and  ventilating  department 
of  The  Engineering  Record,  continuing  in  that 
position  for  about  nine  years.  During  this  pe- 
riod an  extraordinary  effort  was  made  to  spread 
knowledge  on  the  subject  of  warming  and  ven- 
tilating buildings.  In  those  days,  engineers 
were  not  willing  to  lend  plans,  or  have  their 
work  illustrated. 

The  following  incident  in  the  writer's  experi- 
ence fairly  indicates  the  condition  of  the  art  In 
1869.  He  had  occasion  to  accompany  one  of  the 
best  known  heating  engineers  in  New  York  at 
that  time  into  a  building,  where  they  had  gone 
for  the  purpose  of  determining  the  sizes  of 
the  radiators.  The  writer  was  a  novice  and 
simply  went  in  the  capacity  of  an  assistant.  The 
engineer  walked  Into  the  room,  counted  the 
windows,  noted  that  it  was  a  corner  room,  and 
said:  "I  want  60  square  feet  for  this  room." 
He  walked  into  the  next  room,  found  there 
were  two  windows  in  it,  and  said:  "I  want  40 
square  feet  for  this  room,"  and  so  on,  through 
the  building,  making  his  arbitrary  ratings. 
When  the  radiators  that  he  desired  to  use  had 
been  pretty  well  established  for  the  building, 
he  was  asked:  "How  do  you  proportion  your 
radiators?"  With  a  puzzled  look  on  his  face, 
he  said:  "Ah!  you  are  in  a  hurry  to  learn  this 
business."  The  writer  said  no  more  at  that 
time,  but  a  little  later  we  both  visited  the  base- 
ment, or  cellar,  to  see  about  the  boilers,  and 
the  engineer  said:  "Well,  we  want,  for  this 
building,  two  boilers  about  4  feet  in  diameter, 
and,  well,  about  12  feet  long.  I  guess  that  will 
make  about  40  horse-power  each — 80  horse- 
power. We  have  to  take  care  of  a  couple  of 
Otis  elevators,  so  that  w«  will  want  80  horse- 
power." I  then  stated:  "You  found  the  radia- 
tors and  you  found  the  heating  surface  to  be 
about  4,000  square  feet.  By  what  rule  4id  you 
find  your  boilers,  assuming  you  have  established 
your  radiators  by  some  method  that  is  fairly 
correct?"  His  reply  again  was:  "Ah!  you  are 
in  a  great  hurry  to  learn  this  business."  At 
that  time  the  writer  supposed  that  the  engi- 
neer had  some  data,  or  some  method,  that  ap- 
proximated a  scientific  one  by  which  he  really 
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determined  the  required  capacity  of  his  radia- 
tors, but  a  few  months  later  the  engineer  de- 
clared that  the  whole  thing  was  guessed  at; 
that  there  was  no  method,  and  that  he  knew 
of  none,  except  that  under  atout  similar  con- 
ditions he  had  used  similar  radiators. 

At  this  period,  in  buildings  that  were  heated 
by  steam,  except  in  a  few  private  houses  where 
very  low-pressure  gravity  apparatus  had  been  in- 
stalled, the  radiators  were  supplied  by  live 
steam  under  considerable  pressure,  and,  as  a 
rule,  the  pipes  were  so  run,  generally  on  an 
upward  grade,  sometimes  with  pockets,  that  the 
flow  and  return  of  the  steam  was  retarded.  The 
pounding  and  hammering  of  the  condensed 
water,  as  a  natural  result,  was  a  constant  an- 
noyance to  the  occupants  of  the  building,  and 
by  the  general  public  became  to  be  regarded  as 
inseparable  from  the  steam  heating  system. 
That  exhaust  steam,  which  was  then  allowed  to 
escape  over  neighboring  property  could  be  col- 
lected and  utilized  for  heating,  was  practically 
unknown,  and  not  appreciated  by  steam  fitters 
or  engineers;  the  idea  prevailing  that  a  back- 
pressure on  the  engine  of  a  couple  of  pounds 
would  cause  such  a  waste  in  the  engine,  that  it 
was  better  to  take  live  steam  from  the  boiler 
than  to  utilize  the  exhaust.  Many  of  the  build- 
ings on  lower  Broadway,  within  even  twenty 
years,  used  practically  one  set  of  boilers  for 
heating,  and  another  set  for  power.  The  use 
of  exhaust  steam  for  heating  resulted  in  a  re- 
duction in  the  size  of  the  plant  by  one-half. 

The  publication  of  the  articles  referred  to 
resulted  in  a  change  in  practice,  and  a  har- 
mony between  contractors  as  to  methods.  They 
found  that  in  carrying  steam  out  from  boilers, 
cr  from  any  other  source  of  supply,  that  the 
water  and  the  steam  should  always  run  in  the 
same  direction,  and.  instead  of  giving  the  pipes 
an  upward  pitch  as  they  extend  from  the 
boiler,  they  began  to  give  all  pipes  a  down- 
ward pitch,  the  same  as  in  the  very  low  pres- 
sure gravity  apparatus,  generally  dropping  the 
return  pipes  on  the  floor  and  carrying  them 
back  at  a  lower  level.  This  latter  practice  was 
soon  found  not  to  be  absolutely  necessary,  al- 
though, as  a  general  thing,  it  gives  the  best  re- 
sults. 

Contractors'  methods  in  fitting  up  steam  heat- 
ing systems  were  crude  as  compared  with  those 
now  in  vogue.  Generally  only  very  imperfect 
drawings  were  prepared,  the  pipe  was  sent  to 
the  building  by  the  load,  and  mechanics  cut 
it  there  to  meet  the  supposed  needs.  The 
radiators  were  made  of  wrought  iron  pipe,  with 
cast-iron  tops  and  bases.  Manufacture  of  cast- 
iron  radiators  became  general  about  1880; 
their  advantage  soon  became  so  apparent  that 
various  firms  began  to  make  them,  until,  at 
the  present  time,  one  of  the  leading  industries 
of  the  country  is  now  engaged  in  supplying  the 
enormous  demand  of  the  United  States  and 
Northern  Europe.  The  men  actively  engaged  in 
this  work  now  had  little  idea  twenty-five  years 
ago  of  the  possibilities  of  this  branch  of  indus- 
trial effort. 

To  overcome  the  difficulty  of  securing  plans 
or  information  of  current  work  in  steam 
heating  at  the  period  mentioned,  The  Engineer- 
ing Record,  at  its  own  expense,  employed  ex- 
perts, when  it  could  not  obtain  the  plans  in 
any  other  way,  to  go  into  the  buildings,  meas- 
ure them,  and  describe  the  progress  of  the 
work;  and,  in  this  way,  developed  the  variable 
methods  of  a  trade  into  an  exact  science.  When 
the  New  York  Steam  Company  began  to  build 
its  power  house  and  put  its  underground  pipes 
in  the  street,  no  direct  information  could  be 
obtained  of  the  construction,  or  the  magnitude 
of  the  undertaking.  A  visit  to  the  Department 
of  Buildings  disclosed  the  plans  of  the  power 
house  in  Greenwich  Street.    An  occasional  visit 


to  the  building  showed  the  location  of  the 
boilers,  etc.  As  the  work  progressed  in  the 
streets,  and  as  the  fittings  and  the  expansion 
joints  and  the  system  developed,  it  was  all  ex- 
amined and  an  illustrated  description  published. 
The  great  waste  of  exhaust  steam  which  then 
existed,  and  which  now  goes  on  to  a  consider- 
able extent,  in  New  York,  was  pointed  out  and 
editorially  condemned. 

About  1882  the  agitation  commenced  as  to 
warming  railway  cars  by  steam  from  the  loco- 
motive. The  railroad  companies  claimed  that 
they  could  not  warm  and  draw  cars  at  the  same 
time  on  account  of  the  weight  and  speed  of 
the  trains.  The  Engineering  Record  took  up 
the  subject  and  demonstrated  that,  as  a  car  lost 
about  four  seats  for  passengers  by  the  old  meth- 
od of  stove  heating,  an  ordinary  train  could 
do  with  one  less  car,  if  these  seats  were  re- 
stored, and  that  the  steam  saved  by  not  hav- 
ing to  haul  this  car  would  more  than  compen- 
sate for  the  steam  required  to  warm  a  train 
of  about  sixteen  cars.  The  figures  were  taken 
to  Albany  by  the  advocates  of  the  compulsory 
use  of  steam  for  warming  trains  and  were  used 
in  the  advocacy  and  passage  of  the  bill  lo 
abolish  the  car  stove  in  New  York  State.  It 
was  claimed  at  the  time  that  without  these 
figures  the  bill  could  not  have  been  passed. 
The  data  bearing  upon  this  point  was  acquired 
by  the  staff  of  this  journal  in  experiments  made 
on  an  aparatus  put  into  a  car  of  the  Long  Isl- 
and Railroad  by  the  Gold  Car  Heating  Com- 
pany, where  at  least  the  approximate  amount 
of  condensation  taking  place  in  an  ordinary 
car  in  very  cold  weather  was  established. 

At  this  time,  the  technical  schools  had  not 
taken  up,  nor  incorporated  in  their  curriculums, 
anything  on  the  science  of  ventilation.  When 
the  Massachusetts  Institute  of  Technology 
added  the  Walker  Building  to  the  group,  Mr. 
Frederick  Tudor,  of  Boston,  devised  for  it  an 
elaborate  system  of  ventilation.  This  awak- 
ened interest  in  that  institution.  Professor 
Woodbridge  then  took  up  the  subject  and  made 
it  a  part  of  the  school  course,  using  the  appar- 
atus at  his  command  in  one  of  the  Institute's 
buildings  in  which  the  students  could  make  ex- 
periments and  note  the  results  obtained.  About 
1882  the  first  practical  work  on  steam  fitting 
by  the  author  appeared,  whereby  an  ordinary 
pipe  fitting  mechanic  could  obtain  sufficient  in- 
formation to  lay  out  a  heating  apparatus  for 
a  building.  This,  with  the  replies  to  questions 
in  the  columns  of  The  Record,  proved  of  un- 
doubted value  in  teaching  the  mechanic,  since 
prior  to  this  period  nothing  had  been  published 
on  the  subject. 

Previous  to  1885  the  plan  of  warming  build- 
ings by  hot  water  had  made  little  or  no  prog- 
ress in  the  United  States,  except  in  some  of 
our  Government  buildings  in  Washington, 
where  the  heating  was  principally  the  work 
of  Bartlett,  Hayward  &  Company,  of  Baltimore. 
England  and  Germany  had  used  hot  water 
circulation  to  warm  buildings  to  a  considerable 
extent,  but  the  foreign  systems  were  not  at  all 
suited  to  this  climate,  or  to  American  build- 
ings. Mr.  Edward  Gurney,  of  Toronto,  was 
early  in  the  field  developing  an  American  sys- 
tem of  hot  water  heating,  whereby  boilers  very 
similar  to  the  American  cast-iron  steam  boilers, 
and  radiators  similar  to  American  cast-iron 
steam  radiators  were  introduced  into  buildings 
with  small  systems  of  piping.  They  have 
proved  eminently  satisfactory.  The  Engineer- 
ing Record  promptly  illustrated  successful  in- 
stallations of  hot  water  heating  plants  and  pub- 
lished articles  to  teach  mechanics  in  the  United 
States  the  theory  and  practice  of  hot  water 
heating  for  American  conditions.  Thus  de- 
veloped an  American  system  of  hot  water  heat- 
ing that  has,   within  the  last  five  years,  been 


largely  adopted  in  England,  whence  the  art  may 
be  said  to  have  come  originally,  but  in  a  very 
different  form. 

It  was  shown  that  it  was  not  necessary  to 
run  separate  pipe  circuits  from  a  boiler  to  a 
radiator  and  back  again  to  make  a  success 
with  small  piping,  and  that  it  was  only  neces- 
sary to  properly  proportion  the  branch  piping 
and  pay  attention  to  the  methods  of  alignment 
and  the  extraction  of  the  air  to  operate  hot 
water  radiators  with  piping  very  little  larger 
and  only  slightly  different  from  what  was  neces- 
sary for  a  low  pressure  steam  gravity  heating 
apparatus. 


Electrical    Distribution    of    Power    in    Industrial 
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When  this  journal  came  into  existence  twenty- 
five  years  ago,  there  was  not  one  electric  motor 
in  commercial  use  in  this  country  and  prob- 
ably not  in  any  other.  To-day  the  number  of 
motors  in  industrial  establishments  is  so  great 
and  increasing  so  rapidly  that  it  would  be  im- 
possible to  obtain  a  census  of  them  that  would 
be  accurate  when  the  labor  of  collating  and  di- 
gesting reports  would  be  concluded. 

The  use  of  motors  in  factories,  mills,  etc., 
began  in  a  really  comprehensive  way  about 
1889,  when  the  works  of  the  old  Thomson- 
Houston  Company  (since  absorbed  by  the  Gen- 
eral Electric  Company)  and  those  of  the  C.  &  C. 
Electric  Motor  Company  were  equipped  with 
motors  driving  short  line-shafts  to  which  were 
belted  the  machine  tools  of  the  works.  Later 
on  in  the  same  year,  the  factory  of  the  Globe 
Tobacco  Company,  at  Detroit,  Mich.,  was 
equipped  similarly.  In  1893  several  of  the  tex- 
tile manufactories  took  up  the  question,  and  a 
few  motors  were  put  in  to  drive  certain  sec- 
tions of  the  plants.  A  year  or  so  later,  one  of 
the  representative  New  England  print  works 
put  i-n  a  motor  equipment,  and  this  was 
almost  immediately  followed  by  the  introduction 
of  polyphase  (alternating-current)  motors  in 
the  now  famous  Taftville  textile  mills.  It  is 
scarcely  necessary  to  point  out  that  there  is 
now  not  a  solitary  class  of  industrial  machin- 
ery to  which  the  electric  motor  has  not  been 
applied,  and  with  a  degree  of  success  limited 
only  by  the  skilfulness  with  which  the  applica- 
tion has  been  made. 

In  the  early  days  of  electric  power,  some  fan- 
tastic methods  of  motor  speed  control  were  put 
forth,  with  the  result  that  a  reaction  soon  took 
place,  and  the  simple  shunt-wound  motor 
reigned  supreme  for  several  years.  Largely  on 
this  account,  but  partially  because  of  the  nat- 
ural inertia  of  industrial  plant  managers  with 
regard  to  radical  innovations,  the  application  of 
electric  motors  in  manufacturing  plants  was 
for  some  time  restricted  to  one  shunt-wound 
motor  in  each  department  of  the  plant,  the  mo- 
tor driving  a  line-shaft  from  which  the  various 
machines  of  that  department  were  belted. 
Within  the  past  three  or  four  years,  however, 
confidence  in  the  practicability  of  multiple-speed 
motors  has  been  fully  restored  by  reason  of  the 
development  of  several  worthy  systems  of  speed 
control.  As  a  consequence,  it  is  now  the  fre- 
quent practice  to  drive  every  machine  of  appre- 
ciable size  by  means  of  an  individual  motor 
built,  when  the  service  demands  it,  for  several 
speeds. 

It  may  be  remarked,  just  here,  that  the  use 
of  individual  motors  bids  fair  to  be  as  badly 
overdone  in  the  immediate  future  as  it  was  neg- 
lected or  spurned  in  the  past.  It  is  seldom  the 
case  that  individual  motors  smaller  than  3 
horse-power  can  be  used  profitably,  and  in  bjr 
far  the  larger  number  of  cases  5  horse-power 
is  about  the  economical  limit  in  the  downward 
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direction.  As  a  rule,  it  will  pay  better  to  run 
a  5  horse-power  motor  continuously  below  full 
load  than  to  operate  one  ot  two  smaller  ma- 
chines fairly  continuously  and  the  other  one 
spasmodically,  for  the  reason  that  the  excess 
of  fi.\ed  charges  on  the  two  smaller  machines 
over  those  on  the  single  larger  one  will  cost 
much  more  than  the  excess  in  their  running 
economy  will  save.  It  is  obvious,  however,  that 
when  locating  a  single  machine  at  a  place  re- 
mote from  others  with  which  it  might  have 
been  grouped  will  effect  a  considerable  economy 
in  labor  or  a  considerable  increase  in  output, 
then  it  will  pay  to  isolate  it  and  drive  it  with 
an  individual  motor;  the  cost  of  power,  at  the 
worst,  being  a  relatively  small  proportion  of 
the  total  operating  expense.  No  generalization 
can  be  made,  however,  that  will  draw  a  line 
with  any  accuracy;  the  question  of  subdivision 
of  power  must  be  intelligently  figured  out  in 
every  case  to  fit  that  case. 

Concerning  the  economy  obtainable  by  the 
use  of  electric  motors  as  compared  with  shaft- 
ing and  belting,  there  is  no  longer  any  room 
for  argument  in  cases,  such  as  machine  shops, 
where  some  of  the  machinery  is  always  idle. 
In  a  machine  shop  driven  by  a  single  engine 
through  belts  and  shafting,  the  latter  use  up 
from  60  to  80  per  cent,  of  the  total  power  de- 
veloped by  the  engine.  Motor-driven  shops,  on 
the  other  hand,  will  easily  show  a  conversion 
and  transmission  efficiency,  from  engine  to  ma- 
chine tool,  of  G5  to  70  per  cent,  (loss  of  30  to 
35  per  cent.),  when  the  dynamo  is  running 
lightly  loaded,  and  from  75  to  80  per  cent,  when 
things  are  in  full  operation.  The  chief  merit  of 
the  electric  motor  in  factories,  mills,  etc.,  how- 
ever, does  not  lie  in  the  greater  economy  of 
power  obtainable,  but  in  the  superior  ease  of 
operation  and  regulation,  by  means  of  which  a 
much  greater  output  from  a  given  machine  is 
rendered  practicable.  The  present  writer  knows 
ot  one  case  in  which  the  application  of  electric 
motors  made  it  possible  to  increase  the  output 
per  man  and  machine  to  such  an  extent  as  to 
reduce  the  cost  of  the  product  nearly  30  per 
cent.  Beside  such  a  result,  a  saving  of  40  to 
50  per  cent,  of  the  power  consumption  dwindles 
to   insignificance. 

Reverting  to  the  question  of  speed  control: 
there  are  in  wide  use  to-day  three  fundamental 
methods,  two  of  which  are  nearly  always  com- 
bined, and  sometimes  all  three.  One  consists 
of  varying  the  field  strength  of  the  motor;  an- 
other (seldom  if  ever  used  alone)  is  the  pro- 
vision of  two  windings  and  commutators  on  a 
single  armature,  which  may  be  connected  in 
series  for  low  speeds  and  in  multiple  for  high 
ones;  the  third  consists  of  providing  a  plurality 
of  supply  circuits  each  of  a  different  voltage 
and  all  interlinked  so  that  the  voltages  may 
be  added,  the  motor  armature  being  connected 
across  whichever  of  the  supply  circuits  will  pro- 
duce the  proper  speed. 

It  is  usual  to  combine  the  first  method  with 
one  of  the  others,  and  the  best  results  are  ob- 
tained by  such  combination.  For  example,  a 
double-commutator  motor  with  finely  graduated 
field  regulation  can  be  brought  from  full  speed 
down,  in  almost  imperceptible  increments,  to 
half  speed  with  the  commutators  in  multiple; 
then  throwing  the  commutators  in  series  and 
the  field  regulator  back  to  the  full-speed  posi- 
tion simultaneously,  the  motor  will  continue  at 
exactly  half  speed,  from  which  it  may  be  re- 
duced gradually  to  minimum  speed  by  repeating 
the  manipulation  of  the  field  regulator.  In  prac- 
tice the  simultaneous  shifting  of  commutator 
relations  and  changing  of  field  strength  are 
performed  by  a  controller  requiring  the  manipu- 
lation of  but  one  handle.  This  method  has  the 
merit  of  maintaining  the  full  power  of  the 
motor,  down  to  the  lowest  speed,  the  "torque" 


or  turning  effort  of  the  armature  being  in- 
creased at  the  same  rate  at  which  the  speed 
is  decreased.  It  has  the  disadvantage  of  reduc- 
ing the  efficiency  of  the  motor  somewhat  at 
lower  speeds,  but  this  is  of  no  moment  prac- 
tically. 

The  multivoltage  system,  combined  with  field 
regulation,  is  the  most  fiexible  of  all  methods 
of  speed  control  thus  far  devised  for  direct- 
current  work.  As  usually  installed,  there  are 
three  circuit  wires,  the  voltage  between  No.  1 
and  No.  2  being,  say,  80  volts,  and  the  over-all 
voltage  (between  Nos.  1  and  3)  being  240  volts. 
This  gives  a  pressure  of  160  volts  between  wires 
Nos.  2  and  3,  so  that  there  are  three  voltages 
available,  and  consequently  three  ranges  of 
speed  each  graded  by  means  of  the  field  regula- 
tion. Thus,  a  motor  running  at  a  maximum 
speed  of  1,200  revolutions  per  minute,  and  hav- 
ing field  regulation  of  30  per  cent,  may  be  op- 
erated at  from  280  to  400  revolutions  per  minute 
on  one  pair  of  wires,  560  to  800  revolutions  per 
minute  on  the  next  pair  of  wires  (Nos.  2  and 
3),  and  840  to  1,200  revolutions  per  minute  on 
the  outer  wires,  Nos.  1  and  3.  With  this  sys- 
tem the  motor  can  develop  its  full  power  only 
on  the  highest  voltage;  a  motor  that  will  de- 
velop 10  horse-power  on  the  outer  wires  can 
develop  only  6%  horse-power  on  the  160-volt 
pair  and  S'-;  horse-power  on  the  80-volt  pair 
of  wires.  Inasmuch  as  the  power  required  of 
a  stationary  motor  under  most  conditions  is 
substantially  proportional  to  the  speed  of  the 
driven  apparatus  or  machinery,  this  falling  off 
in  power  at  lower  speeds  is  not  often  a  disad- 
vantage. 

For  establishments  in  which  the  driven  ma- 
chinery must  run  continuously  at  a  rigidly  con- 
stant speed,  the  synchronous  alternating-current 
motor  is  an  ideal  driver.  So  long  as  the  gen- 
erator that  supplies  current  to  the  motors  is 
driven  at  a  constant  speed,  the  motors  them- 
selves will  maintain  an  absolutely  constant 
speed  regardless  of  load  or  voltage  fiuctuations, 
unless  they  are  greatly  overloaded,  in  which 
event  they  will  "break  down"  and  come  to  a 
standstill.  The  term  "break  down"  when  used 
in  this  sense  refers  merely  to  the  motion  of 
the  machine,  and  does  not  imply  mechanical  or 
electrical  disaster.  The  break-down  load  point 
of  a  good  synchronous  motor  is  suHiciently  be- 
yond its  full  load  point  to  constitute  no  disad- 
vantage whatever  when  the  motor  is  operated 
under  the  condition  for  which  it  is  best  suited 
— a  steady  load. 

The  induction  type  of  alternating-current  mo- 
tor, in  its  behavior,  is  a  cross  between  the  di- 
rect-current shunt-wound  motor  and  the  alter- 
nating-current synchronous  motor.  Like  the  di- 
rect-current machine,  its  speed  drops  as  the  load 
increases;  like  the  synchronous  machine,  its 
speed  bears  a  definite  relation  to  the  speed  of 
the  supply  generator  and  does  not  vary  with  the 
circuit  voltage.  Also  like  the  synchronous  mo- 
tor, it  has  a  "break-down"  point  at  which  it  re- 
fuses to  carry  the  overload  and  comes  to  a  dead 
halt;  both  machines,  moreover,  are  not  sus- 
ceptible of  practical  speed  control.  In  indus- 
trial plants  where  a  motor  can  be  operated  with 
reasonable  continuity  and  under  a  fair  approach 
to  full  load,  the  induction  motor  is  capable  of 
excellent  service;  hut  there  is  not  a  set  of  con- 
ditions under  which  it  has  any  real  superiority 
over  the  direct-current  motor  except  in  a  pow- 
der mill  or  other  place  where  the  air  is  likely 
to  be  full  of  explosive  particles  susceptible  of 
ignition  from  the  least  spark,  such  as  the  im- 
purities in  a  carbon  brush  are  likely  to  produce 
at  the  commutator  of  any  direct-current  motor. 

For  intermittent  service,  requiring  frequent 
starts  under  load,  or  even  without  load  for  that 
matter,  the  induction  motor  cannot  compare 
with  Its  direct-current  mate,  while  for  multiple 


speed  operation  it  is  absolutely  impractical  so 
far.  In  order  that  the  alternating-current  sys- 
tem may  be  placed  on  an  equal  footing  with  di- 
rect-current for  power  distribution  within  man- 
ufacturing plants,  or  over  limited  and  con- 
gested areas,  it  is  essential  that  an  alternating- 
current  motor  shall  he  produced  that  can  be 
operated  at  several  speeds,  started  under  load 
from  standstill  without  taking  excessive  cur- 
rent, and  operate  at  all  loads  with  a  power  fac- 
tor at  least  approaching  unity.  The  last  two 
requirements  are  not  nearly  of  so  great  impor- 
tance as  the  first  one.  The  chief  disadvantage 
of  the  alternating-current  motor  now  is  the  total 
lack  of  speed  gradation,  but  it  is  not  too  much 
to  hope  that  this  obstacle  may  eventually  be 
overcome. 


The  Relations  of  Electrical  and  Civil  Engineering. 

l!y      i'iioinas     Coinmerford     Martin,     Past     I'resldcnt. 
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It  can  be  very  reasonably  argued  that 
modern  electricity  is  a  city-bred  art,  born  of 
the  necessities  of  great  centers  of  population 
and  responsive  to  the  requirements  of  munici- 
pal engineering.  The  statement  has  been  made 
that  the  great  city  of  Chicago  is  the  creation 
of  engineering,  an  idea  somewhat  contrary  to 
the  belief  of  those  who  attribute  its  wonderful 
development  to  the  handling  of  grain,  beef  and 
pork.  In  like  manner,  the  work  that  electricity 
does  for  people  outside  urban  limits,  in  this 
nation  or  any  other,  might  be  obliterated  with- 
out any  severe  loss  to  the  electrical  industries 
and  without  very  severe  suffering  on  the  part 
of  the  rural  communities.  That  this  will  al- 
ways be  the  case  is  not  likely,  for  the  elec- 
trical conquest  of  the  "back  country"  has  al- 
ready been  begun  by  the  trolley,  the  telephone 
and  the  transmission  circuit,  so  that  the  region 
lying  beyond  the  stimulating  touch  of  the  elec- 
tric spark  becomes  indeed  remote  and  se- 
cluded. Twenty-five  years  ago,  however,  even 
the  cities  were  without  the  supreme  electrical 
agencies  that  meet  three  of  their  greatest  needs 
— illumination,  communication  and  transporta- 
tion— and  the  whole  quarter  of  a  century  has 
been  devoted  to  the  perfecting  of  the  methods 
and  appliances  which  now,  upon  another  cumu- 
lative wave  of  progress,  are  sweeping  over  the 
whole  land.  At  the  time  The  Engineering 
Record  was  founded,  it  may  be  seriously  ques- 
tioned whether  ten  of  its  readers  had  ever 
talked  through  a  telephone;  whether  fifty  had 
ever  ridden  on  an  electric  car;  whether  a  hun- 
dred had  ever  seen  an  electric  light — all  of 
them  things  which  have  since  become  the  com- 
monplaces  of  civilization. 

While  these  electrical  advances  had  a  scien- 
tific evolution,  it  cannot  in  any  sense  be  said 
that  they  owed  their  origin  to  precedent 
methods  In  municipal  engineering.  There  were, 
nevertheless,  two  prior  analogies,  water  supply 
and  gas  distribution,  both  of  them  the  outcome 
of  modern  invention  applied  to  filling  the  wants 
of  contracted  areas  densely  populated,  and 
based  upon  the  fundamental  nineteenth  century 
idea  of  bringing  the  commodity  directly  to 
the  very  door  of  the  consumer.  From  the  prin- 
ciples of  water  supply,  earlier  central  station 
work  gained  nothing,  the  source  of  production 
being  remote;  but  from  gas  supply  something 
could  be  learned,  to  adopt  or  to  avoid. 

In  other  words,  the  "central  station"  was  a 
distinctively  new  conception  in  engineering 
twenty-five  years  ago,  and  hence  worthy  of  a 
good  deal  of  respectful  consideration,  far  as 
we  may  have  traveled  away  from  it  since,  in 
cities.  In  reaching  Out  for  Its  ideal  tiltimate; 
and  widely  as  it  may  have  been  imitated  in 
other  branches  of  distribution,  such  as  steam, 
air,  heat,  cold,  etc.     In  Its  first  form,  central 
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station  practice  was  based  upon  high  pressure 
arc  lighting.  In  its  next  stage  it  "was  predi- 
cated upon  low  pressure  incandescent  ligliting. 
But  neither  was  correct  and  neither  was  com- 
prehensive; for  neither  was  universal  in  its 
scope,  falling,  indeed,  far  below  water  and  gas 
practice  in  ability  to  reach  and  serve  everybody 
with  the  same  identical  article.  Even  at  the 
present  moment,  there  is  a  woeful  lack  of  uni- 
formity about  electrical  pressures,  apparatus, 
appliances  and  methods,  as  every  civil  and  mu- 
nicipal engineer  knows  who  is  brought  up 
against  some  question  involving  the  adoption 
of  a  plan  or  a  system.  Such  variety  tends, 
once  in  a  while,  to  render  his  life  very  inter- 
esting for  a  time. 

Electrical  advances  and  improvements  are 
anything  but  orderly  or  sequential.  The  march 
of  progress  in  the  art  may  be  compared  to 
that  of  several  parallel  columns  of  an  army. 
In  regard  to  which  one  is  never  sure  as  to 
their  relative  leadership  or  conquest  of  new  ter- 
ritory ;  and  very  often  one  force  pushing  too  far 
ahead  by  itself  has  to  wait  until  the  others  can 
rome  up,  bringing  forward  reinforcing  relief 
and  support.  You  can  never  govern  or  deter- 
mine the  course  of  invention,  nor  prophesy  the 
arrival  of  a  new  genius,  who,  blazing  his  own 
path,  will  have  a  whole  tribe  of  sheep-like  fol- 
lowers and  imitators,  but  who  may,  all  the 
same,  be  himself  erratic  or  misled  by  wrong 
signs  and  fallacious  hopes.  At  the  present  mo- 
ment the  cross  section  of  electrical  advance 
is  a  hopeless  jumble  of  the  old  and  new,  with 
the  strata  of  fact  and  theory,  experiment  and 
practice,  all  mixed  up,  so  that  to  set  down  the 
real  position  of  the  engineering  art  in  that 
domain  of  applied  science  is  peculiarly  difficult. 
The  veteran  telegraphers  are  juggling  with  the 
very  latest  ideas  and  implements  touched  by 
the  ether;  and  investments  in  submarine  cables 
lying  three  miles  down  in  ocean  ooze  are 
threatened  by  enterprises  three  miles  up  in  the 
sky.  Electric  railway  work,  after  unparalleled 
growth  and  novel  developments,  harks  back  to 
its  earliest  devices  for  entrance  into  the  even 
older  field  of  steam  railroading.  Electric  light- 
ing with  equal  brilliancy  of  achievement  in  the 
quarter  century,  is  in  profound  unrest  and  quite 
dissatisfied  with  everything  that  ought  to  con- 
stitute its  chief  pride. 

Fortunately,  the  municipal  or  civil  engineer 
is  not  much  affected  by  all  this  seething  fer- 
ment, of  which  but  one  or  two  illustrations 
have  just  been  cited.  He  might  be  said  to  be- 
gin where  the  electrical  engineer  leaves  off,  hav- 
ing enough  problems  of  his  own  to  deal  with 
after  all  the  varied  electro-mechanical  ones 
have  been  pushed  to  temporary  solution.  It 
is,  perhaps,  in  connection  with  the  streets  that 
the  first  points  of  contact  are  seen,  for  electri- 
cal inventors  and  engineers  have  very  naturally 
made  their  pioneer  efforts  in  the  field  of  trans- 
portation. As  Mr.  Horace  Bushnell  has  said 
so  tersely:  "All  creative  action,  whether  in 
government,  industry,  thought  or  religion,  cre- 
ates roads,"  and  quite  as  early  as  he  strung 
telegraph  wires,  the  electrician  in  America 
wanted  to  propel  cars.  His  pristine  attempts 
at  propulsion  were  rather  dismal  failures  made 
at  the  psychological  instant  when  steam 
"arrived"  and  triumphed,  but  now,  as  between 
these  two  competitors,  electricity  forges  ahead 
on  the  initial  laps  of  the  Twentieth  Century. 
Electric  traction  presents  to  the  civil  engineer 
four  main  aspects — the  trolley,  overhead  wire 
»tage;  the  underrunning  trolley,  grooved  con- 
duit stage;  the  elevated  road,  third  rail  stage; 
and  the  tunnel,  side,  celling  or  bed  contact 
stage.  The  trolley  is  undeniably  ceasing  to 
plague  the  municipal  engineer  in  crowded 
cities;  but  out  in  the  open  he  will  probably 
long  have  to  deal  with    it,    so    simple,    easy, 


economical  is  it  in  operation,  so  cheap  and 
swift  in  construction;  so  flexible  and  handy  in 
its  adaptation  to  the  uncomplex,  uncongested 
conditions  of  scattered  suburbs  or  straggling 
rural  communities.  The  civil  engineer  will  be 
prompt  to  admit  that  the  slotted  conduit 
method  has  been  a  great  boon  to  him  and  to 
urban  populations,  removing  ugly  poles  and 
obscuring  wires  from  the  sidewalks,  placing 
charged  conductors  underground,  and  permit- 
ting the  penetration  of  electric  cars  into  the 
innermost  confines  of  the  city  with  safety  and 
comfort  for  all.  Its  Influence  on  roadbed  has 
also  generally  been  good,  except  for  the  added 
cutting  up  of  the  thoroughfare  due  to  the  ex- 
istence of  the  slot  and  its  metal  guards.  But 
there  is  no  gain  whatever  without  some  dis- 
counting loss,  and  the  slot  is,  after  all,  a  slight 
drawback  from  which  municipal  engineering 
has  suffered  very  little  hardship. 

On  the  score  of  "drawback,"  the  average  ele- 
vated road  has  more  to  answer  for,  and  has 
inflicted  many  serious  burdens  upon  the  com- 
munity at  large,  especially  from  the  standpoint 
of  the  architect  and  the  lover  of  the  City  Beauti- 
ful. One  thing  is  certain,  such  roads  are  a 
great  nuisance  when  operated  by  steam,  and 
their  only  hope  and  recommendation  for  the 
future  is  in  the  use  of  electricity.  This  state- 
ment some  may  impugn  after  the  recent  doleful 
experiences  on  the  Manhattan  Elevated  in  New 
York  City,  but  it  cannot  be  asserted  too  strongly 
that  there  the  fault,  if  any,  lay  wholly  with 
the  management,  and  in  nowise  with  the  sys- 
tem and  apparatus,  if  properly  used.  Elevated 
roads  are,  in  fact,  ideal  places  for  electric  trac- 
tion, where  the  civil  engineer  can  join  hands 
with  the  electrical  in  securing  for  the  pas- 
sengers the  utmost  degree  of  speed,  comfort, 
convenience  and  safety,  by  night  and  day;  but 
all  the  favoring  circumstances  in  the  world  are 
not  to  be  presumed  on  as  a  chance  for  slack- 
ness and  happy-go-lucky  working.  The  third 
rail  is  all  right,  and  as  to  incidental  difficulties 
in  regard  to  sleet  or  ice  coating  on  its  contact 
head,  it  is  an  extraordinary  fact  that  years  ago 
in  the  old  Daft  historical  trials  on  the  Ninth 
Avenue  line  all  that  has  now  occurred  was 
shown,  with  the  obvious  means  of  prevention 
or  remedy.  The  real  problem  for  the  civil 
engineer  in  the  situation,  is  the  ability  of  the 
elevated  structures  to  withstand  the  severe 
strains  due  to  the  greater  loads  and  higher 
speeds  possible  under  the  regime  of  electric  mo- 
tive power. 

It  is  somewhat  late  in  the  day — with  Boston, 
Brooklyn,  Chicago,  New  York,  Liverpool  and 
Berlin  all  running  third  rail  elevated  roads — 
to  discuss  the  engineering  •  success  of  the 
method;  and  so,  too,  the  success  of  electric 
traction  in  tunnels  does  not  require  to  be  dwelt 
on  with  particular  emphasis.  One  needs  only 
to  point  to  London,  Paris,  Berlin  and  Buda 
Pest  for  "confirmation  strong  as  Holy  Writ," 
the  New  York  Central  to  the  contrary  notwith- 
standing. Herein,  as  a  matter  of  fact,  the  civil 
engineer  is  to  enjoy  some  of  his  best  opportuni- 
ties, for  with  all  the  evils  of  smoke,  steam, 
gases,  etc.,  removed,  and  a  pure,  sweet  power 
substituted,  whose  ozonizing  spark  might  be 
compared  to  the  revivifying  cologne  on  a  lady's 
handkerchief,  he  can  perform  at  his  best.  He 
can  push  his  tunnels  further  and  bore  deeper. 
He  can  locate  his  terminals  strategically  and 
dot  his  way  stations  at  will.  He  imposes  no 
new  servitude  on  the  crowded  thoroughfare, 
nor  need  he  regard  the  eccentricities  of  a  street 
traffic  made  up  chiefly  of  slow  trucks  devised 
before  the  Flood.  Witliout  exaggeration  and 
without  fear  of  contradiction,  it  can  be  asserted 
that  the  civil  engineer,  having  called  electricity 
to  his  aid,  is  endowed  with  the  ability  to  re- 
make our  modern  city  on  scientific  lines  of  de- 


velopment, for  the  highest  welfare  of  the  in- 
habitants as  well  as  all  who  desire  to  visit  it. 
And  to-day  he  is  doing  it. 

Electric  lighting  in  its  application  is  a  widely 
distinct  art  from  electric  traction,  but  its  gen- 
erating methods  are  now  much  the  same. 
Possibly  they  may  diverge  again,  but  the  prac- 
tice of  the  twenty-flve  years  has  hammered 
out  a  common  system  of  main  central  station 
with  high  voltage  polyphase  alternating  current 
generation;  underground  cables  to  sub-stations 
fitted  up  with  step-down  transformers,  rotary 
converters  and  storage  batteries,  and  local  dis- 
tribution of  direct  (continuous)  current  at  low 
pressure  for  the  consumption  apparatus.  That 
is  universal  and  commends  itself  thoroughly 
to  the  municipal  engineer,  who,  in  electric  light- 
ing, has  had  slowly  to  wallow  through  a  pain- 
ful period  of  high  tension  overhead  "shoe- 
string" lines;  various  voltages  and  ampereages, 
each  good  only  for  a  special  use;  small  stations, 
each  grinding  out  its  own  brand  of  lightning; 
and  a  general  chaos  of  dangerous  and  inef- 
ficient appliances,  out  of  which  the  good  could 
only  emerge  after  a  severe  process  of  the  sur- 
vival of  the  fittest.  But  the  advances  in  the 
art  have  been  enormous,  many  of  them  due  to 
the  insistence  of  the  municipal  engineer  on  the 
feasibility  of  improvement.  Moreover,  with  the 
modern  centralized  "central  station,"  minor 
objections  have  disappeared,  or  are  going  rapid- 
ly, such  as  the  location  of  large,  noisy  power 
plants  in  business  or  residential  districts,  to 
which  coal  must  be  carted  and  from  which 
smoke  is  emitted.  All  the  tendencies  of  the 
art  are,  in  this  sense,  physically  centrifugal — 
towards  placing  huge  plants  on  the  urban  out- 
skirts, by  the  waterways,  and  feeding  in  to  the 
substations  and  their  networks  of  circuits. 

Associated  more  especially  with  electric  light- 
ing, although  both  telegraphy  and  telephony 
have  had  to  be  considered,  has  been  the  crea- 
tion of  the  modern  subway  or  pipeway  for 
wires  and  cables.  The  municipal  engineer  has 
not,  perhaps,  much  to  do  with  the  use  of  cur- 
rent when  it  gets  inside  the  house  or  office 
building,  but  he  is  very  deeply  concerned  with 
what  happens  while  that  current  is  traversing 
the  streets  from  station  to  lamp  or  motor.  Un- 
der his  control,  backed  by  public  opinion,  have 
grown  up  such  subways  as  now  exist.  They  are 
pretty  good  as  far  as  they  go,  but  here,  as 
much  as  anywhere,  lies  the  duty  of  the  munici- 
pal engineer  in  enforcing  or  carrying  out  im- 
provement. The  manner  in  which  one  sees 
daily  the  street  surface  ripped  up  and  the 
foundation  bed  destroyed  forever  to  get  at  a 
pipe  or  wire,  is  nothing  short  of  outrageous. 
With  sufficient  subways  and  adequate  engineer- 
ing, it  would  be  utterly  unnecessary,  and  no 
arts  would  benefit  more  quickly  than  the  elec- 
tric. We  should  at  once  have  telpherage  for 
the  swift  handling  of  mail  matter  and  quicker 
distribution  of  all  light  packages,  and  freight. 
We  should  have  thoroughfares  where  automo- 
biles could  live  and  thrive.  We  should  probably 
see  a  curious  struggle  as  between  the  isolated 
plants  in  office  buildings,  hotels,  etc.,  and  the 
"central  station"  supply,  not  only  of  current, 
but  of  other  things. 

Telegraph  circuits  never  bothered  the  munici- 
pal engineer  very  much  and  are  never  likely 
to  do  so;  but  telephony  has  had  a  closer  inter- 
est for  him  in  many  ways.  When  telephony 
started,  about  twenty-flve  years  ago,  it  was 
very  soon  seen  that  it  led  up  to  a  bewildering 
multiplicity  of  circuits,  practically  one  for  every 
subscriber.  This  situation  is  to  be  credited 
with  the  "underground"  reform  far  more  than 
any  unbearable  evils  due  to  electric  lighting, 
for  the  early  arc  circuits  were  few  and  far 
apart,  and  it  was  quickly  found  as  impossible 
to  put  up  overhead,  on  poles,  the  massive  cop- 
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per  bars  for  low  pressure  incandescent  lighting, 
as  it  would  be  to  support  gas  mains  in  the  same 
grotesque  manner.  Thus  the  municipal  en- 
gineer and  the  telephone  engineer  were  at 
close  quarters  while  the  game  was  young;  and 
none  of  the  changes  in  the  telephonic  art 
promise  any  relief  as  to  the  number  of  circuits. 
On  the  contrary,  the  tremendous  growth  of 
telephonic  business — so  that  the  New  York 
Telephone  Company  to-day  for  example,  has 
100,000  subscribers — has  merely  intensified  the 
primitive  conditions;  and  the  subways  exist 
about  as  much  for  telephone  cables  as  for  all 
the  other  electrical  supply  services  put  to- 
gether. Even  the  abandonment  of  the  old  no- 
tion of  huge  exchanges  and  the  adoption  of 
small  scattered  ones,  only  helps  to  increase 
the  percentage  of  "trunking"  in  any  telephonic 
network;  and  that  means  more  cables  again. 
The  decentralization  of  telephone  business  is 
strikingly  different  from  that  in  electric  light- 
ing or  electric  railway  work.  The  heavy  cur- 
rent substation  is  virtually  a  reservoir,  a  re- 
cipient, and  does  little  origination.  It  is  a  con- 
venient depot  for  delivering  at  retail  what  the 
main  station  creates  wholesale.  But  the  tele- 
phone substation  or  branch  exchange  originates 
a  lot  of  business  for  itself,  and  within  its  own 
territory  is  largely  autonomous.  Hence,  one 
witnesses  the  erection  all  over  our  large  cities 
of  telephone  exchanges,  pretty  nearly  as  big 
as  those  hitherto  regarded  as  the  central;  and 
these  buildings  are,  more  and  more,  archi- 
tectural models  of  what  their  specific  purpose 
requires. 

Above  are  indicated  briefiy  and  roughly  some 
of  the  relationships  that  have  grown  up  in  the 
past  quarter  century  between  electricity  and 
the  arts  of  civil  or  municipal  engineering.  But 
even  a  bare  recapitulation  of  what  everybody 
knows  may  sometimes  be  useful;  and  it  is 
hoped  that  this  survey  may  help  in  cultivating 
that  nearer  intimacy  which  must  endure  be- 
tween electrical  engineers  and  their  elder 
brethren,  the  civils,  from  whom  they  have 
learned  much,  and  to  whom  in  return  they 
proffer  new  ideas  and  appliances  not  to  be  al- 
together despised  in  the  future. 


Field  Construction  in  Civil  Engineering. 
I!y  Flunk   \V.   Skimn-i-,  .\I.  \m.  Xnc.   ('.  K. 

Practical  appliances  and  operations  are  engin- 
eering features  of  the  first  importance  and  keep 
pace  with  the  advance  of  design,  or,  outstrip- 
ping it,  suggest  and  permit  structures  which 
previously  would  have  been  impossible.  The 
contractor  and  resident  engineer  are  usually 
chiefly  responsible  for  the  success  or  failure 
of  the  field  construction  work,  which  demands 
in  large  measure,  skill,  experience,  invention 
and  correct  analysis  of  conditions,  besides  cool- 
ness and  resourcefulness  in  difficulties,  beyond 
what  is  required  in  many  other  kinds  of  engi- 
neering work  where  time  can  be  had  for  de- 
lilieration  and  experiment.  Literature  concern- 
ing it  is  mostly  combined  with  other  technical 
papers  in  technical  periodicals  and  reports,  and 
has  not  been  collated,  so  that  an  outline  of 
the  progress  and  achievements  in  this  field 
of  engineering  is  best  attained  by  a  review  of 
what  has  been  accomplished  in  the  last  quar- 
ter century  in  distinct  advance  of  the  previous 
established    practice. 

In  the  preliminary  operations  valuable  im- 
provements have  been  made  in  base  line  ap- 
paratus and  instruments  for  surveys;  photog- 
raphy has  become  an  important  aid,  and  several 
systems  of  soundings  and  test  borings  for  sub- 
terranean and  submarine  explorations  have 
made  it  possible  to  predetermine  the  character 
of  the  soil  in  advance  of  important  and  costly 
operations.    The  engineers  and  contractors  for 


great  bridges,  buildings  and  tunnels  are  thus 
enabled  to  design  the  essential  features  before 
excavations  are  made  and  test  holes  100  feet 
deep  are  sunk  in  the  cellars  of  crowded  city 
buildings  to  determine  in  advance  the  char- 
acter of  new  foundations. 

Formerly  the  common  engineering  structures 
were  of  such  moderate  dimensions  that  simple 
foundations,  constructed  with  primitive  plant 
and  by  obvious  methods,  sufHced,  and  the  few 
large  structures  like  towers  and  long  span 
bridge  piers  were  either  located  where  such 
foundations  could  be  used,  or  else  they  were 
likely  to  suffer  from  inadequate  ones.  There 
were  very  few  deep  foundations.  Those  on 
soft  ground  were  either  huge  masses  of  tim- 
ber or  masonry  near  the  surface  or  were  small 
piles  driven  with  light  hammers.  Under  water, 
foundations  were  built  on  piles,  or  with  diffi- 
culty in  cofferdams  at  a  depth  scarcely  attain- 
ing 25  feet,  or  else  were  imperfectly  and  un- 
certainly made  by  some  process  of  dredging 
and  sinking.  Many  losses  resulted  from  set- 
tling, undermining  or  scouring.  Now  numerous 
massive  and  absolutely  stable  foundations  are 
demanded  and  are  practicable  chiefly  on  ac- 
count of  new  processes  and  appliances  for  con- 
structing them.  Wooden  piles  130  feet  long 
are  driven  vertically  or  obliquely  with  im- 
proved high  power  steam  hammers  and  cut  off 
with  precision  at  any  depth  under  water;  con- 
crete piles  are  driven  with  cushioned  ham- 
mers or  are  cast  in  moulds  driven  in  advance 
with  collapsible  steel  cores;  hollow  steel  and 
Iron  piles  are  sunk  with  hydraulic  jets  or  are 
screwed  down  with  hydraulic  pistons. 

Foundations  for  buildings  are  carried  down 
to  an  indefinite  depth  through  quicksand  to 
hard  strata,  in  open  shafts,  by  the  hydraulic 
caisson  process,  and  foundations  supporting  im- 
movably the  most  enormous  loads  are  carried 
down  to  solid  rock  100  feet  below  the  water 
line  through  mud,  water,  quicksand  and  any 
obstacles  by  the  pneumatic  caisson  process, 
which  was  first  applied  to  buildings  in  1893.  An 
important  modification  of  this  process  enables 
a  continuous  masonry  dam  to  be  carried  down 
to  solid  rock,  through  the  worst  soils,  so  as  to 
permit  the  excavation  of  four  or  five  stories 
of  a  great  building  below  ground  water  level 
and  exclude  the  water  and  resist  the  great 
hydrostatic  pressure  on  the  cellar  walls,  as  in 
the  New  York  Stock  Exchange.  Progress  has 
been  ma'de  with  a  system  of  building  founda- 
tions at  great  depths  under  ground  in  the  worst 
quicksand,  In  totally  Inaccessible  places,  by  the 
injection  of  grout  in  such  a  manner  as  to  form 
masses  of  concrete  in  any  desired  shape  and 
position. 

In  bridge  work  river  piers  are  commonly 
made  by  pneumatic  caissons  which  have  been 
sunk  more  than  100  feet  below  water  level  and 
have  been  built  In  almost  all  parts  of  the 
world  since  the  first  important  one  in  this 
country  was  built  for  the  Glasgow  Bridge  over 
the  Missouri.  Great  improvements  have  been 
made  in  sinking  crib  or  open  caisson  founda- 
tions by  internal  dredging  to  depths  beyond 
the  limits  of  pneumatic  caisson  work,  and  es- 
pecially in  depositing  concrete  in  them  by  auto- 
matic buckets  opening  under  water  as  for  the 
Poughkeepsle,  Omaha  and  Interprovlncial 
bridges,  and  by  traveling  chutes  depositing  It 
in  continuous  layers  protected  until  placed,  as 
for  the  Charlestown  bridge.  For  sea  walls, 
docks  and  quays  valuable  and  ingenious  meth- 
ods and  appliances  have  been  devised  for  cast- 
ing and  handling  on  shore  concrete  blocks  up 
to  500  or  more  tons  weight  and  they 
have  been  constructed  in  place  weighing  up 
to  5,000  tons  by  special  caissons,  as  for  the  Ant- 
werp quay  wall  and  for  the  Port  de  Bizert. 

Consonant  with  these  substructure  construc- 


tions has  been  the  underpinning  of  tall  and 
heavy  existing  structures,  which  Is  usually  done 
when  they  are  in  a  precarious  condition  and 
great  skill  and  experience  are  required.  Old 
methods  were  practically  confined  to  the  use 
of  wooden  needle  beams  passing  through  the 
walls.  The  twelve-story  wall  of  the  Decker 
building,  weighing  76,000  pounds  per  linear  foot 
was,  a  few  months  ago,  supported  on  double 
tiers  of  deep  steel  beams  and  Its  footing  re- 
moved and  a  new  one  built  and  carried  down  to 
the  solid  rock.  In  other  cases  the  walls  have 
been  temporarily  supported  entirely  from  the 
Inside  or  from  the  outside  by  elaborate  systems 
of  inclined  shores  and  girders  or  by  cantilevers. 
Piles  are  driven  horizontally  under  heavy  foun- 
dations to  increase  their  bases  or  they  are  ex- 
tended by  eccentric  additions  put  in  equilibrium 
by  cantilever  reaction  girders,  as  in  the  Morse 
building.  The  weights  of  weak  or  heavily 
loaded  walls  are  carried  down  to  solid  rock  on 
lines  of  slender  columns  sunk  100  feet  through 
quicksand  or  boulders  by  the  Breuchaud  pro- 
cess without  jeopardizing  the  stability  of  the 
building,  entering  its  cellar  or  obstructing  the 
adjacent  lot.  Tipping  piers  and  tall  monuments 
with  loads  aggregating  thousands  of  tons  are 
underpinned  by  driving  successive  tunnels  be- 
neath them  and  filling  the  tunnels  with  ma- 
sonry. The  foundations  of  occupied  tall  build- 
ings are  entirely  rebuilt;  the  superstructures 
are  lifted  20  feet  and  new  stories  are  built  un- 
der them;  whole  fronts  are  taken  out  and  re- 
placed, intermediate  stories  are  rebuilt  or  new 
stories  erected  above  the  roof,  sometimes  sup- 
ported on  outside  new  foundations,  all  without 
materially  interfering  with  the  occupants. 
Large  brick  buildings  are  raised  or  lowered 
many  feet  or  are  moved  several  blocks  and 
around  corners  or  across  large  rivers  without 
being  vacated  or  injured. 

The  safety,  rapidity  and  economy  of  con- 
structing tall  and  heavy  buildings  in  crowded 
city  thoroughfare*  where  there  is  no  storage 
room  and  the  streets  cannot  be  obstructed  has 
been  greatly  promoted  by  revolutionary  Im- 
provements within  the  last  score  of  years.  The 
cellars  are  entirely  covered  by  street  level  plat- 
forms which  double  the  area  for  storage  and 
machinery,  while  the  foundation  piers  are  built 
under  them  and  the  framework  erected  over 
them  long  before  the  excavation  is  completed. 
Vaults  are  built  far  under  the  street  beneath 
temporary  double  deck  liridges  which  provide 
office  room  and  work  yards  above  the  side- 
walks on  their  roofs  which  serve  the  additional 
purpose  of  protecting  pedestrians.  Ten-ton  cais- 
sons drawn  by  a  score  of  horses  are  quickly 
swung  into  place  by  a  central  derrick  or  by  a 
boom  mounted  on  a  timber  tower  which  covers, 
without  obstructing,  the  street,  and  moves  back 
and  forth  to  command  the  whole  foundation 
area,  while  the  tower  affords  more  storage 
room  on  its  decks.  Girders  weighing  thirty 
tons  are  lowered  many  feet  to  the  cellar  floor 
in  a  few  minutes.  A  thousand  tons  of  columns 
and  beams  are  erected  in  a  few  weeks  to  form 
the  twenty-story  superstructure,  by  special 
equipments  of  hoisting  apparatus  which  may 
consist  of  a  slender  tower  reaching  from  the 
cellar  to  the  topmost  story,  or  of  traveling 
derricks  rising  with  the  structure  and  moving 
over  all  parts  of  the  skeleton  floors  to  handle 
every  column  and  girder.  Steam  and  com- 
pressed air  from  the  cellar  are  piped  all  over 
the  building  to  operate  the  hoisting  engines 
and  pneumatic  riveters,  chisels  and  drills.  The 
walls  are  simultaneously  built  in  half  a  dozen 
different  horizontal  belts  before  the  framework 
is  finished.  Mortar  is  delivered  ready  mixed 
from  a  central  station  miles  away  and  hoisted 
to  place  by  swift  moving  steam  elevators. 
Wagon  loads  of  brick  or  steel  are  swung  in 
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one  operation  from  the  street  to  the  top  of 
the  work  and  distributed  on  railroad  tracks 
and  the  million-dollar  building  is  completed 
and  ready  for  its  thousands  of  tenants  witiiin 
a  year  from  the  time  the  first  work  was  com- 
menced on  its  foundations. 

In  no  department  of  field  construction  has 
there  been  such  great  advance  and  radical 
changes  as  in  bridge  erection,  which  has 
reached  incredibly  wide  limits  and  has  been 
almost  recreated  since  1877  when  the  519-fooi 
channel  span  of  the  Cincinnati  Southern  Rail- 
road bridge  across  the  Ohio,  lor  years  the 
longest  truss  on  this  continent  or  in  the  world, 
was  slowly  erected  on  the  elaborate  and  costly 
upper  falsework  system  which  has  since  be- 
come obsolete.  Similar  erections  are  now  ac- 
complished with  a  fraction  of  the  time  and 
danger  on  falsework  built  by  overhanging  pile 
drivers  and  supporting  movable  striding  towers 
from  which  are  suspended  dozens  of  sets  of 
hoisting  tackles  operated  by  multiple-spool 
hoisting  engines  which  handle  the  40-ton  mem- 
bers so  rapidly  that  a  207-foot  span  weighing 
160  tons  has  been  completely  erected  in  less 
than  41^  hours.  Where  the  conditions  have 
been  exceptionally  difficult  or  dangerous,  great 
courage  and  ingenuity  has  been  displayed  in 
erecting  long  and  lofty  bridge  spans  by  new 
and  brilliant  methods.  The  900-ton  525-foot 
span  of  the  Brunot  Island  Bridge  across  the 
Ohio  was  lifted  nearly  100  feet  above  the  water 
on  a  long  line  of  barges,  towed  several  hun- 
dred feet  and  deposited  on  its  piers.  The  long- 
est arch  span  in  the  world,  the  840-foot  Niagara 
bridge,  240  feet  high,  was  erected  in  three  win- 
ter months,  by  100  men,  by  the  guyed  cantilever 
method.  The  famous  Victoria  and  Interna- 
tional bridges  were  rebuilt  with  traveling  spans 
which  enclosed  the  old  superstructures  and  sup- 
ported the  new  ones,  built  outside  of  them, 
while  maintaining  the  railroad  traffic  and  re- 
moving the  original  trusses.  Many  spans  of 
the  Florence  Bridge  were  lowered  from  over- 
head movable  trusses  which  supported  the  new 
spans  clear  of  the  traffic  during  erection  and 
seated  them  in  place  of  the  old  ones  within  a 
few  minutes  after  the  former  were  displaced. 
The  236-foot  span  double  track  Girard  Avenue 
Bridge  was  horizontally  displaced  and  the 
heavier  new  span  simultaneously  moved  into 
Its  place  in  2'^  minutes.  Viaducts  more  than 
300  feet  high  are  built  wholly  from  above  by 
steel  travelers  overhanging  them  160  feet  and 
lowering  the  materials  down  from  the  trolleys 
and  numerous  tackles.  The  final  connections  of 
great  cantilever  spans  are  made  by  a  dozen 
men  with  toggles,  wedges  or  hydraulic  jacks, 
lifting  or  lowering  the  long  semi-trusses  under 
many  millions  of  pounds  stress. 

For  gn'eat  dams  rivers  are  diverted  and  the 
foundations  are  built  more  than  100  feet  below 
their  beds  where  it  would  be  impossible  to  ac- 
complish the  work  without  able  management 
and  the  most  improved  powerful  plant;  pumps 
which  lift  10,000,000  gallons  a  day  130  feet, 
steam  Bhovels  working  50  feet  below  the  sur- 
face, inclined  planes  to  remove  the  spoil,  mul- 
tiple long-span  cableways  to  deliver  materials 
and  scores  of  powerful  derricks  operated  by 
steam  or  air  pressure  from  a  great  central 
power  plant  to  lay  17,000  cubic  yards  of  ma- 
sonry per  month.  To  build  the  great  Otay 
dam  shafts  and  tunnels  were  cut  in  the 
solid  rock  of  the  adjacent  mountain  side,  and 
the  many  tons  of  dynamite  exploded  In  them 
not  only  shattered  the  granite  for  the  stone 
8loi>e8,  but  the  blast  was  actually  so  directed 
as  to  throw  the  fragments  almost  where  needed 
to  build  the  huge  embankments. 

A  definite  era  of  radical  change  has  seldom  or 
never  been  so  sharply  and  suddenly  defined 
as  by  the  new  and  improved  methods  of  work 


on  the  $30,000,000  Chicago  drainage  canal  where 
entirely  new  methods  and  plant  were  devised  to 
handle  great  quantities  of  materials  at  pre- 
viously unprecedented  prices.  Large  tools  and 
great  efficiency,  with  the  minimum  of  hand 
labor  and  the  maximum  of  power  distribution 
from  central  stations,  was  the  rule.  Huge 
steam  shovels  were  operated  in  new  ways  and 
served  by  long  rolling  bridges  and  inclines. 
Earth  was  continuously  and  automatically 
handled  by  a  moving  belt  and  dumping  bridge 
or  by  steam  plow  excavation  and  an  enormous 
traveling  cantilever  conveyor.  Soft  wet  ma- 
terial was  excavated  by  powerful  suction 
dredges  and  discharged  thousands  of  feet  away 
through  pipes  by  water  conveyance.  The  ver- 
tical sides  of  the  canal  were  for  the  first  time 
smoothly  cut  in  long  narrow  slots  15  feet  deep 
made  without  waste,  by  steam  channeling  ma- 
chines, unknown  in  previous  canal  work. 
Blasted  rock  was  removed  by  long  span  mov- 
able tower  cantilevers,  by  traveling  cableway 
conveyors,  and  by  fixed  and  movable  derricks 
of  unprecedented  dimensions  and  capacities. 

In  river  and  harbor  improvements  drill  boats, 
rock  chisels  and  huge  suction  dredges,  with  a 
maximum  capacity  of  as  much  as  7,800  cubic 
yards  of  sand  an  hour,  have  been  introduced. 
In  general  contract  work  the  establishment  of 
central  field  power  stations  and  transmission 
of  steam,  electricity  and  compressed  air,  and 
the  great  number  of  pneumatic  tools  recently 
invented  has  almost  revolutionized  former 
methods  and  results.  The  construction  of  large 
and  tall  buildings  and  chimneys  wholly  of  re- 
inforced concrete  and  the  use  of  massive  con- 
crete foundations  has  occasioned  the  develop- 
ment of  concrete  mixing  and  conveying  plants 
with  very  efficient  mechanical  installations  and 
excellent  arrangement,  which  minimize  hand 
labor  and  secure  exceedingly  large  outputs  at 
a  very  small  cost. 

Roof  spans  much  longer  than  had  been  before 
constructed  have  been  built,  and  the  trusses 
have  been  assembled  in  two  or  four  sections 
at  the  site  and  bodily  lifted  in  place  by  trussed 
ginpoles  of  great  height  and  large  capacity. 
These  complex  and  lofty  structures  and  the 
powerful  special  engines  and  efficient  tackles 
with  which  they  are  equipped  have  done  much 
towards  the  development  of  the  permanent 
structures  served  and  their  initial  use  in  this 
country  has  been  patently  copied  abroad.  With 
the  increased  number  and  dimensions  of  brick 
and  steel  stacks  the  former  method  of  con- 
structing them  from  costly  auxiliary  falsework 
towers  built  up  around  them  has  been  super- 
seded in  many  instances  by  very  light  plat- 
forms and  derricks  designed  to  be  supported 
by  the  finished  structure  itself  and  to  be  car- 
ried up  with  it.  A  particularly  ingenious  ar- 
rangement for  building  tall  steel  tanks  has  been 
with  derricks  and  scaffolds  floated  on  water 
pumped  into  the  tank  to  fill  it  as  rapidly  as  it 
was  erected.  Slender  tall  brick  stacks  have 
been  safely  lifted  from  their  original  bases 
and  transported  to  distant  new  foundations, 
and  when  it  has  been  necessary  to  raze  them  it 
has  been  accomplished  by  undercutting,  burn- 
ing and  dynamiting  so  as  to  fell  them  within 
a  few  feet  of  the  desired  position. 

Irrigation,  water  supply  and  hydraulic  plants 
have  necessitated  the  construction  of  many 
miles  of  wooden,  steel  and  concrete  conduits  of 
large  diameter,  which  have  been  handled  or 
built  in  the  field  by  new  methods  and  appli- 
ances. Several  methods  of  laying  large  sub- 
merged pipes  are  especially  interesting.  They 
have  been  laid  through  the  ice,  from  rafts  and 
by  suspension  from  j)ile  trestles.  They  have 
been  launched  from  barges  and  lowered  be- 
tween catamarans;  have  been  dragged  across 
the  river  bottom  or  sunk  in  sections  and  bolted 


together  by  divers,  and  some  of  the  largest, 
longest  and  most  recent  have  been  built  in 
successive  lengths  on  shore,  encased  in  con- 
tinuous concrete  shells  and  almost  balanced 
under  water,  independent  of  tide  and  navlgatiou 
until  they  were  complete  rigid  conduits  lowered 
into  deep  dredged  trenches. 

In  deep  shaft  sinking  the  earth  sides  have 
been  retained  and  permanent  and  temporary 
linings  have  been  built  by  greatly  improved 
methods,  the  most  striking  of  which  is  doubt- 
less the  Poetsch  system  of  freezing  the  soft 
wet  soil  so  as  to  form  a  stable  wall,  enclosing 
a  core  which  can  be  safely  excavated  at  depths 
far  below  the  limits  of  pneumatic  caisson  work, 
such  as  has  been  adopted  for  difficult  land  and 
river  shafts.  Shafts  are  sunk  through  deep 
water,  mud  or  quicksand  by  open  excavation 
inside  steel  shells  loaded  and  dredged  down  to 
hard  strata  and  afterwards  provided  with  per- 
manent brick  linings.  The  old  systems  of  sink- 
ing brick  walls  on  wooden  curbs  and  of  poling 
boards,  tubbing  or  sets  and  stulls  are  less  used 
and  the  brick  lining  is  often  built  from  the 
top  down,  suspended  by  steel  rods,  or  in  short 
successive  sections  of  underpinning  as  in  the 
shafts  of  the  Chicago  and  Cleveland  water- 
works intakes.  Even  in  tiTnneling,  which  had 
attained  considerable  perfection  long  before 
many  modern  kinds  of  field  construction  were 
introduced,  numerous  important  developments 
have  been  made  in  systems,  details  and  plant. 
The  use  of  pneumatic  pressure,  of  shields  and 
pilots,  the  successful  application  of  the  freezing 
process,  great  improvements  in  poling  boards 
and  methods  of  supporting  and  driving  them, 
the  use  of  conveying  machinery,  electric  loco- 
motives, cable  traction  and  double  deck  rail- 
roads for  spoil  and  materials,  of  steam  shovels 
and  locomotive  power  derricks,  of  traveling 
overhead  platforms,  excavating  machinery  and 
power  drills,  of  new  high  explosives,  efficient 
ventilation,  and  especially  the  system  of  con- 
veying pneumatic  and  hydraulic  power  from  a 
central  station  have  been  very  important,  be- 
sides which  curtains  and  other  means  of  ex- 
cluding quicksand,  the  use  of  diamond  drill 
holes  for  alignment  from  the  surface,  and  the 
availability  of  powerful  steam  pumps  and  hoist- 
ing apparatus  has  been  of  great  value. 

A  distinctly  new  class  of  tunnel  work  involv- 
ing great  difficulty  and  expense  and  much  dan- 
ger has  arisen  in  the  construction  of  rapid  tran- 
sit subway  lines  within  the  last  ten  years,  and 
remarkable  skill  and  ingenuity  has  been  shown 
in  developing  new  methods  and  plant  for  suc- 
cessfully executing  the  work  under  great  dis- 
advantages. Tunnels  have  been  driven  with 
the  shallowest  roofs  or  with  no  roofs  at  all 
which  occupied  nearly  the  whole  width  of  con- 
gested metropolitan  thoroughfares  in  which 
heavy  vehicular  and  car  traffic  was  maintained, 
and  excavations  were  carried  under  heavily 
loaded  foundations  in  treacherous  soil  without 
injuring  them.  The  most  important  features 
of  this  work  have  been  the  methods  of  sup- 
porting street  surface  and  overhead  tracks,  the 
building  of  the  tunnels  in  covered  trenches, 
their  construction  in  sections  and  detached  por- 
tions, the  methods  of  excavating  multiple  drifts 
and  building  walls  and  roof  before  removing 
the  dumpling,  special  systems  of  transverse  and 
compound  drifts,  and  the  use  of  roof  shields, 
the  storage  and  handling  of  spoil,  the  special 
apparatus  for  building  the  concrete  lining  and 
the  system  of  simultaneous  work  at  numerous 
points  close  together. 

Field  construction  has  become  so  important, 
and  the  necessity  for  scientific  skill,  exact 
methods,  ingenuity  and  resourcefulness  of  ex- 
ecution has  been  so  groat  that  the  conduct  of 
the  work  has  passed  largely  from  the  merely 
practical  man  to  the  trained  engineer. 
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The  Philadelphia  Filtration  System— I. 


Philadelphia,  situated  at  the  confluence  of  the 
Delaware  and  Schuylkill  Rivers,  has  had  from 
the  first  a  bountiful  supply  of  potable  water 
very  near  at  hand.  For  over  a  century  the  city 
has  had  public  water-works,  and,  naturally 
enough,  the  first  works  drew  the  supply  from 
the  Schuylkill  River.  On  January  27,  1801, 
water  was  first  furnished  by  these  works,  which 
consisted  of  two  settling  basins  on  the  river 
bank  at  the  foot  of  Chestnut  Street,  a  6-foot 
tunnel  to  a  pumping  station  at  Twenty-second 
Street,  and  a  6-foot  brick  conduit  to  the  pumi)- 
ing  station  in  Centre  Square  on  the  site  of  the 
present  City  Hall.  From  this  latter  station, 
which  is  shown  in  an  accompanying  illustration, 
the  water  was  pumped  through  log  mains  to 
the  consumers.  These  works  continued  in  ser- 
vice until  1815,  when  superseded  by  the  Fair- 
mount  pumping  station. 

Probably  in  the  earlier  days,  the  Schuylkill 
water  was  of  a  satisfactory  quality  during  a 
considerable  portion  of  the  year;  but  the  river 
has  a  high  turbidity  and  after  rains  becomes 
very  roily.  It  is  the  natural  drainage  channel 
for  a  large  territory  which  has  rapidly  become 
populous  as  the  seat  of  large  and  numerous  in- 
dustries, with  the  consequent  pollution  of  the 
stream  by  the  wastes  from  mines  and  manu- 
factories and  the  drainage  of  highly  cultivated 
land.     Nevertheless,    this   river   has    continued 


of  Public  Works  and  the  chiefs  of  the  Bureaus 
of  Water  and  Surveys,  and  the  report  which 
they  presented  is  noteworthy  for  its  complete- 
ness and  thoroughness,  considering  the  brevity 
of  the  time  allotted  them  for  the  consideration 
of  so  vast  a  question.  The  report  was  re- 
viewed in  The  Engineering  Record  of  Septem- 
ber 30  and  October  7,  1899,  and  contained  the 
following  final  recommendations:  First,  "The 
adoption  of  that  project  by  which  the  waters 
of  the  Schuylkill  and  Delaware  rivers,  taken 
within  the  city  limits,  are  purified  by  filtration.' 
Second,  "The  immediate  improvement  of  the 
existing  plants,  in  accordance  with  the  detailed 
recommendations  of  our   report." 

At  the  time  of  this  report,  about  95  per 
cent,  of  the  water  used  by  the  city  was  drawn 
from  the  Schuylkill.  The  experts  recommended, 
however,  that  this  river  should  not  be  counted 
upon  for  more  than  150,000.000  gallons  per  day 
in  the  future,  this  being  regarded  as  the  quan- 
tity which  could  safely  be  taken  in  periods  of 
extreme  low  water.  The  Delaware,  on  the  other 
hand,  is  capable  of  furnishing  a  practically  un- 
limited quantity. 

It  will  be  readily  perceived  that  the  period 
allowed  the  commission  of  experts  for  the  study 
of  such  a  problem  as  the  reorganizing  of  the 
water  supply  system  of  a  city  of  a  million  and 
a  quarter  of  people  was  very  brief  for  even  the 
broad  treatment  of  the  questions  involved,  and 
would  not  permit  the  elaboration  of  the  details 


Centre  Square  Pitmpino  Station,  1801. 


until  now  to  be  the  city's  chief  source  of  water 
supply,  although  since  1877  a  large  and  increas- 
ing quantity  of  water  has  been  obtained  from 
the  Delaware.  The  Delaware  also  receives  much 
objectionable  drainage,  but  its  flow  is  so  enor- 
mous, several  times  that  of  the  Schuylkill,  that 
the  dilution  is  very  great.  In  natural  char- 
acteristics also  the  water  of  the  Delaware  is 
somewhat  superior  to  that  of  the  Schuylkill,  be- 
ing softer  and  somewhat  lower  in  turbidity. 

With  wonderful  patience  or  supineness,  the 
people  of  the  Quaker  City  continued  to  use  for 
years  a  water  which  was  almost  unendurable 
to  visitors  from  places  having  supplies  of  whole- 
some water.  Finally,  after  a  few  years  of  dis- 
cussion, agitation  and  study,  a  commission  of 
engineers  was  appointed  by  Mayor  Samuel  H. 
Ashbridge,  May  9,  1899.  Messrs.  Rudolph  Her- 
ing,  of  New  York;  Joseph  M.  Wilson,  of  Phila- 
delphia, and  Samuel  M.  Gray,  of  Providence, 
constituteil  this  commission  and  made  their 
report  on  September  15,  1899,  the  term  allowed 
for  their  studies  being  limited  by  the  resolu- 
tion of  the  councils  under  which  they  were 
appointed.  The  gentlemen  named  acted  in  con- 
Junction  with  the  director  of  the  Department 


of  the  system  proposed  with  such  thoroughness 
as  to  preclude  the  need  of  further  study.  The 
principal  recommendations  of  the  commission 
were  accepted,  however,  and  in  January  and 
March,  1900,  extensive  appropriations  were  made 
by  the  city  government  for  the  inauguration  of 
the  great  undertaking  of  building  filter  plants 
for  a  daily  supply  of  300,000,000  gallons.  Re- 
cently, as  the  work,  and  the  force  engaged  upon., 
it,  had  become  very  large,  a  Bureau  of  Filtra- 
tion, separate  from  the  Bureaus  of  Water  and 
Surveys,  was  constituted  with  Mr.  John  W.  Hill 
as  chief  engineer. 

At  the  date  of  the  report  of  the  commission 
of  experts,  the  city's  pumping  stations  had 
for  some  time  been  taxed  to  their  utmost  in 
order  to  meet  the  exorbitant  demand,  so  that, 
in  most  of  them,  no  opportunity  could  be  had 
for  even  the  ordinary  repairs.  Consequently, 
much  of  the  machinery  was  in  bad  condition 
and  the  grave  danger  of  a  shortage  constantly 
confronted  the  water-works  officials.  Further- 
more, the  reservoir  capacity  was  hardly  suffi- 
cient and  the  distribution  pipe  system  was  in 
part  inadequate — and  all  these  troubles  in  ad- 
dition to  the  execrable  quality  of  th«  water  fur- 


nished. There  were  eleven  pumping  stations 
with  a  combined  capacity  of  438,000,000  gallons 
per  day.  Of  these  the  stations  known  as  Queen 
Lane,  Fairmount  and  Spring  Garden  will  he 
abandoned  upon  the  completion  of  the  new 
works;  but  a  number  of  new  pumping  engines 
were  installed  and  many  important  repairs 
made  at  the  various  stations  in  order  to  pro- 
vide for  current  needs  in  the  interim  of  con- 
struction. Eleven  reservoirs  and  six  standpipes, 
with  a  combined  capacity  of  nearly  1,500,000,000 
gallons,  received  the  water  from  the  pumping 
stations  and  supplied  it  to  the  distribution  sys*- 
tem.  Of  these  the  Queen  Lane,  Fairmount, 
Corinthian  and  East  Park  reservoirs  will  be 
abandoned  and  the  .  Roxborough  and  Belmont 
reservoirs  will  be  used  as  sedimentation  basins 
for  filter  plants. 

While  the  recommendations  of  the  commis- 
sion of  experts  were  accepted  in  the  main,  con- 
tinued study  and  more  extended  examinations 
brought  out  the  advisability  of  a  number  of 
changes  in  detail.  It  is  our  purpose  in  this 
series  of  articles  to  describe  with  such  degree 
of  thoroughness  as  is  practicable  the  new  sys- 
tem of  filtration  works,  beginning  with  those 
parts  which  are  completed,  or  nearly  so,  and 
adding  accounts  of  the  others  at  such  times 
as  their  progress  shall  warrant  it.  The  expec- 
tation is  that  all  the  works  now  under  con- 
struction will  be  substantially  completed  by 
October,  1904. 

The  system  includes,  in  the  western  part  of 
the  city,  the  Lower  and  Upper  Roxborough  and 
the  Belmont  filters,  with  subsiding  reservoirs, 
filtered  water  basins,  auxiliary  pumping  stations 
and  the  necessary  additional  main  pipes  con- 
necting with  the  distribution  system;  and  on 
the  extreme  eastern  side,  of  the  city,  the  Tor- 
resdale  filters  with  their  filtered  water  basins 
and  a  300,000,000-gallon  conduit  in  tunnel  to 
convey  the  filtered  water  from  Torresdale  to 
Lardner's  Point,  where  a  large  pumping  station 
is  being  built  to  force  the  water  into  the  dis- 
tribution system,  through  the  necessary  addi- 
tional mains.  '  Besides  these,  a  70,000,000-gallon 
distributing  and  compensating  reservoir  is  in 
progress  of  construction  on  elevated  land  at  Oak 
Lane,  at  the  extreme  north  of  the  central  part 
of  the  city,  and  a  number  of  large  mains  are 
being  laid  in  the  heart  of  the  city.  It  is  in- 
tended that  the  four  filtration  plants,  when 
completed,  shall  have  an  effective  daily  capacity, 
reckoned  on  a  basis  of  6,000,000  gallons  per  acre 
per  day,  of  about  300,000,000  gallons,  allowing 
one-fifth  of  the  filter  beds  to  be  out  of  service 
for  cleaning  or  other  reasons  at  any  time.  The 
Roxborough  and  Belmont  filters  will  treat  water 
drawn  from  the  Schuylkill  River  and  will  sup- 
ply the  high  areas  and  a  limited  low  district, 
in  the  westerly  part  of  the  city,  in  which  dwell 
about  one-quarter  of  the  population;  while  the  • 
great  plant  at  Torresdale  will  receive  its  raw 
water  from  the  Delaware  and,  through  the 
agency  of  the  Lardner's  Point  pumping  station, 
•iSfill  supply  the  greater  part  of  the  city's  area, 
containing  about  three-quarters  of  the  people, 
or  over  950,000  persons.  All  the  filters  and 
filtered  water  basins  are  to  be  covered.  The 
accompanying  diagram  indicates  the  relative 
locations  of  the  various  parts  of  the  system. 

Lower  Roxborough  Filters. — A  somewhat  de- 
tailed illustrated  preliminary  description  of 
this  plant  was  printed  in  The  Engineering  Rec- 
ord of  December  8,  1900.  Contract  No.  10,  for 
the  construction  of  the  plant,  complete  with  the 
exception  of  the  filtering  materials,  underdralns 
and  sand  washers,  was  made  with  Daniel  J. 
McNichol,  March  20,  1901;  and  the  filtering  ma- 
terials, underdralns  and  sand  washers  were  fur- 
nished and  placed  by  the  same  party  under  con- 
tract No.  24.  awarded  in  December,  1901.  .  The 
plant  comprises  five  filters,  of  a  net  area  of  .537 
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acre  each,  and  a  filtered  water  basin  o£  3,000,000 
gallons  capacity,  situated  just  below  the  pre- 
existent  Lower  Roxborough  reservoir  of  12,800,- 
000  gallons  capacity,  to  which  the  water  is 
pumped  directly  from  the  Schuylkill  River  by 
the  pumping  station  at  Shawmont.  The  old 
reservoir  now  serves  as  a  sedimentation  basin. 
The  filters  and  the  filtered  water  basin  are  ar- 
ranged like  a  flight  of  steps  on  the  sloping 
shoulder  of  the  hill,  with  a  difference  of  level 
of  2  feet  9  Inches  between  adjacent  Alters. 

This  plant  was  put  under  construction  first 
because  it  was  the  smallest  apd  so  could  most 
quickly  be  made  ready  to  furnish  filtered  water, 
and  because  the  experience,  which  could  be 
gained  in  its  construction  and  operation  with 
less  risk,  could  be  taken  advantage  of  in  con- 
structing the  larger  plants.  It  was  built  sub- 
stantially in  accordance  with  the  preliminary 
description  above  referred  to  and  was  sufllcient- 
ly  completed  in  August,  1902,  to  be  put  into 
service.  The  design  and  the  methods  of  con- 
struction pursued  here  did  not  differ  materially 
from  those  of  other  filters  which  will  be  de- 
scribed subsequently  In  considerable  detail.  The 
nominal  capacity  of  the  plant  is  6,000,000  gal- 
lons in  twenty-four  hours  at  the  rate  of  3,000,- 
000  gallons  per  acre,  allowing  at  all  times  one 
filter  to  be  out  of  commission.  It  is  expected 
to  practically  double  this  capacity  by  the  in- 
stallation of  preliminary  filters  of  the  Maignen 
type  similar  to  those  described  in  The  Engineer- 
ing Record  of  November  22,  1902,  for  the  con- 
struction of  which  contract  No.  37  was  awarded 
October  3,  1902,  to  the  Maignen  Filtration  Com- 
pany. As  the  work  on  these  preliminary  filters 
has  only  begun,  it  will  be  well  to  defer  a  de- 
tailed description  of  them. 

At  present,  and  until  the  preliminary  filters 
shall  have  been  completed,  under  ordinary  con- 
ditions of  the  river,  the  water  is  drawn  from 
the  Lower  Roxborough  reservoir,  at  the  side  op- 
posite that  at  which  it  was  admitted,  after  a 
subsidence  of  about  24  hours  and  applied  to  the 
filters;  but  in  case  the  river  is  very  turbid  and 
the  subsiding  capacity  of  this  reservoir  is  not 
sufficient,  settled  water  can  be  drawn  from  the 
Upper  Roxborough  reservoir.    The  arrangement 


These  filters  have  been  in  operation  so  short 
a  time  that  it  is  not  yet  advisable  to  publish 
details  of  the  results,  but  we  hope  that  when 
the  proper  time  comes  we  shall  be  able  to 
give  our  readers  some  account  of  them.  In  gen- 
eral,  however,  it  may  be  stated  that  the   new 


of  March  24,  1900)  that  slightly  better  results 
are  obtained  when  the  filtering  layer  is  river 
sand  than  when  bank  sand  is  used,  and  that 
the  filters  made  with  river  sand  settle  less  when 
first  put  into  service  and  ripen  more  quickly. 
These  facts  are  believed  to  be  due  in  part  to 
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filters  have  "ripened"  in  about  three  weeks; 
that  a  filter  gives  an  effluent  of  normal  quality 
in  from  three  to  five  days  after  being  scraped; 
that  the  bacterial  content  which  varies  i^rom  a 
good  many  hundreds  to  several  thousands  per 
cubic  centimeter  in  the  raw  water,  is  reduced 


General  View  of  Lower  Roxdobouoh  Filters. 


of  the  pipes  and  drains  and  the  combinations 
of  them  that  can  be  made  to  accomplish  various 
purposes  were  so  fully  described  and  illustrated 
in  the  article  of  December  8,  1900,  that  it  Is 
unnecessary  to  mention  them  in  particular 
again. 


to  a  very  small  number,  ranging  upwards  from 
3  to  4  per  cubic  centimeter  but  almost  never 
exceeding  100;  and  that  the  turbidity  is  usually 
completely  removed.  It  has  been  found  both 
here  and  at  the  filtration  laboratory  at  Spring 
Garden  (described  in  The  Engineering  Record 


the  presence  in  bank  sand  of  some  very  fine 
clay  which  is  not  wholly  removed  by  the  pre- 
liminary washing,  while  the  river  sand  is  fre'^ 
from  such  clay;  and  in  part  to  the  presence 
in  the  river  sand  of  minute  quantities  of  organic 
matter  which,  at  the  very  outset  of  filtration, 
furnishes  some  food  for  the  nitrifying  bacteria. 

The  interval  between  scrapings  varies,  of 
course,  with  the  condition  of  the  river  water 
and  the  rate  of  filtration.  The  dirty  top  layer 
of  sand  and  mud  is  removed  to  a  uniform 
depth,  varying  at  different  times  from  y^  to  % 
inch  according  to  the  conditions,  by  means  of 
light,  square-ended  shovels  11  inches  wide,  with 
long  handles  set  at  such  an  angle  with  the 
lilade  as  to  permit  the  men  to  maintain  a  nearly 
erect  posture.  The  thickness  of  the  layer  of 
dirty  sand  to  be  removed  at  a  scraping  is 
dearly  defined  by  the  discoloration,  and  skilled 
laborers  have  very  little  difliculty  in  making 
the  distinction  and  removing  the  sand  with' 
remarkable  uniformity  as  to  depth.  For  per- 
fect operation  of  the  filters,  as  is  now  well 
understood,  it  is  essential  to  maintain  the  sur- 
face of  the  sand  absolutely  level.  To  avoid 
footprints  the  men  wear  7xl5-inch  fiat  wooden 
sandals  strapped  to  their  shoes,  whenever  work- 
ing on  the  surface  of  a  filter.  As  the  dirty 
sand  is  scraped  off,  it  is  cast  into  piles  around 
the  piers  which  support  the  roof  and  is  after- 
wards removed  in  wheelbarrows  through  the 
sand-run  entrance  and  deposited  on  the  curb. 
Provision  has  been  made  for  the  installation 
at  an  early  date,  of  an  hydraulic  sand  ejector 
to  be  used  for  removing  the  dirty  sand  after 
it  has  been  put  into  piles  and  to  discharge  it 
directly  to  the  sand  washers. 

An  accompanying  view  shows  the  neat  Roman 
brick  and  stone  houses  over  the  effluent  cham- 
bers, the  entrances  to  the  sand  inclines  and  the 
sand  washers.    When  recently  visited,  the  plant 
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presented  a  pleasing  appearance.  The  principal 
quantities  involved  in  the  construction  include 
t)l,137  cubic  yards  of  earth  excavation,  12,534 
cubic  yard.s  of  Portland  cement  concrete,  17,808 
cubic  yards  filtering  materials,  and  73  tons  of 
steel  and  cast-iron.  The  average  daily  force 
employed  by  the  contractor  was  350  men,  and 
the  average  number  of  horses  100.  The  total 
payments  for  this  plant,  made  under  contracts 
Numbers  10  and  24,  amount  to  $330,078.06,  and 
cover  the  work  and  material  above  mentioned. 
In  the  performance  of  the  worli  the  moving  of 
materials  was  done  with  scrapers  and  carts; 
three  Carlin  cubical  concrete  mixers  were  used; 
and  two  pug  mills,  one  made  by  the  Wallace 
Manufacturing  Company  and  one  by  the  Cham- 
bers Brick  Machine  Company,  were  employed 
for  mixing  the  puddle  placed  beneath,  around 
and  over  the  filters  and  filtered  water  basin. 

Mr.  William  C.  Haddock,  director  of  the  De- 
partment of  Public  Works,  has  general  execu- 
tive charge  of  the  works  appurtenant  to  the  im- 
provement, extension  and  filtration  of  the  water 
supply;  r^r.  John  W.  Hill,  chief  engineer  of 
the  Bureau  of  Filtration,  has  direct  engineer- 
ing supervision  of  all  the  work;  Mr.  Frank  R. 
Fisher  is  resident  engineer  in  charge  of  con- 
struction of  the  Lower  and  Upper  Roxborough 
plant,  and  Mr.  H.  W.  Underwood  is  in  charge 
of  the  maintenance  and  operation  of  the  Lower 
Roxborough  filters.  The  information  used  in 
the  preparation  of  this  article  was  kindly  sup- 
plied by  Mr.  John  W.  Hill. 


Letters  to  the  Editor. 


EcOJiOillC    POWEK    Pbodijction. 

Sir:  Referring  to  the  paper  in  which  Pro- 
fessor Hollis  so  ably  discusses  the  subject  of 
"Economy  in  the  Use  of  Coal  for  the  Produc- 
tion of  Power,"  in  your  issue  of  November  22, 
1  shall  submit  a  few  words  on  the  outlook  for 
improvement  in  that  economy,  a  subject  which 
is  becoming  more  urgently  pressed  upon  the  at- 
tention of  the  engineer  each  year  as  the  cer- 
tainty of  early  increase  in  the  cost  of  fuel  and 
of  ultimate  exhaustion  of  our  supplies  becomes 
more  and  more  a  living  issue. 

Anthracite  coal  is  to-day  something  of  a  lux- 
ury and  the  coal  strike  and  the  undoubtedly 
certain  effect  of  the  agitation  for  higher  labor- 
losts  can  do  no  more  than  slightly  hasten  the 
day  when  it  will  be  no  longer  a  source  of  power. 
The  market  for  anthracite  as  a  manufacturing 
fuel  is  practically  lost  already.  Our  deposits 
of  bituminous  coal  are  very  extensive  and  it 
will  be  a  long  time  before  their  approaching 
exhaustion  will  seriously  affect  manufactures, 
probably;  yet  the  end  of  even  that  supply  will 
be  seen  within  a  short  time,  as  the  histoi^ian 
measures  it.  We  have  an  area  estimated  at 
about  200,000  square  miles  of  coal  fields,  and 
at  the  usual  estimate,  roughly  approximate 
probably,  of  a  million  tons  per  square  mile,  a 
total  of  200.000,000.000  of  tons  for  consumption. 
It  is  unknown  how  much  coal  may  be  yet  dis- 
covered in  China  and  other  unexplored  coun- 
tries; but  published  estimates  give  about  fifty 
per  cent,  more  than  we  have  in  Our  own  coun- 
try. We  are  using  some  sixty  millions  of  tons 
of  anthracite  alone  and  about  two  hundred  mil- 
lions of  "round  tons"  of  bituminous  coal  now. 
The  increase  is  extremely  rapid  and  out  of  all 
proportion  to  population,  as  is  that  of  the  total 
of  national  wealth.  Our  anthracite  will  prob- 
ably be  exhausted  during  the  present  century 
and  very  possibly,  unless  prices  become  pro- 
hibitive of  its  employment  in  any  industry, 
long  before  its  end.  Our  bituminous  coal  will 
last  much  longer,  but  even  if  we  could  hold 
down  the  consumption  to  its  present  rate,  it 
would  be  but  a  very  short  time,  as  the  lives  of 
nations  are  measured,  before  it  would  become 


scarce  and  costly.  Should  the  present  rate  of 
growth  of  population  and  of  our  manufacturing 
industries  be  maintained,  we  shall  be  demand- 
ing at  least  25  per  cent,  more  each  decade  and 
that  means,  in  1950,  about  five  hundred  mil- 
lions of  tons  a  year,  and  in  A.  D.  2000,  about 
1,750,000,000  tons.  Two  thousand  millions  of 
tons  a  year  will  be  demanded  early  in  the  next 
century,  by  a  population  of  presumably  nearly 
five  hundred  millions  of  people — provided,  al- 
ways that  our  people  continue  peaceful  and 
prosperous,  another  hundred  years,  no  great 
social  catastrophe  occurring. 

The  one  threatened  catastrophe,  so  far  as  can 
to-day  be  seen,  is  an  Industrial  civil  war  in 
which  we  shall  scotch,  if  not  kill,  the  goose  lay- 
ing our  golden  eggs,  an  error  which  can  only 
come  of  lack  of  intelligence  on  the  part  of 
the  mass  of  our  people.  We  have  the  most 
effective  system  of  education  the  world  has 
ever  seen,  and  the  progress  of  intelligence 
should  outrun  the  advance  of  demagogism  and 
barbarism  and  save  us  from  that  entirely  un- 
necessary self-destruction.  Intelligence  and 
ability  and  enterprise  being  upheld  by  the  na- 
tion, and  the  rights  of  the  individual,  of  prop- 
erty and  lawful  industry  being  maintained,  we 
are  probably  justified  in  anticipating  uninter- 
rupted social  and  industrial  progress. 

Whatever  the  estimates  of  the  statisticians, 
it  is  sufficiently  evident  that  the  improvement 
of  our  methods  of  power-production  constitutes 
the  most  imperative  duty  of  our  engineers  and 
inventors  and  manufacturers.  The  direction 
in  which  to  seek  solution  of  the  problems  in- 
volved has  been  distinctly  pointed  out  by 
science;  but  the  path  is  itself  difficult  to  find 
and  to  hold,  and  the  obstacles  to  be  met  are 
unquestionably  serious.  Our  heat-engines  are 
to  be  improved  and  the  wide  range  between 
the  ideal  and  real  machine  of  maximum  effi- 
ciency is  to  be  narrowed.  New  ways  of  obtain- 
ing and  of  transforming  thermal  energy  for 
development  of  power  are  to  be  sought.  Other 
natural  sources  of  power  are  to  be  utilized  and 
rendered  more  productive  of  mechanical  energy. 
Every  resource  of  science,  and  of  art,  known 
and  to  be  known,  meantime,  is-to  be  availed  of. 

With  our  steam  engines  we  now  waste  from 
20  per  cent,  upward  of  available  energy  in  the 
combustion  of  our  coal  and  a  similar  waste  oc- 
(turs  in  its  transfer  to  the  engine  by  the  boiler. 
We  .should  find  ways  of  reducing  the  waste  in 
the  furnace  to  an  insignificant  quantity,  of  mak- 
ing that  of  the  boiler  itself  less  than  10  per 
cent.,  and  of  supplying  the  engine  with  90  per 
cent,  of  the  power  latent  in  our  fuels. 

In  the  engine  itself,  we  waste,  in  the  best 
of  constructions,  about  80  per  cent,  of  all  the 
heat  supplied  it,  of  which  the  larger  part  is  the 
thermodynamic  waste  inevitable  with  all  heat- 
engines.  The  average  engine,  receiving  heat 
from  the  fuel,  in  its  steam  supply,  instead  of 
giving  us  the  horse-power-hour  on  2%  pounds 
of  steam,  as  would  be  the  ease  could  we  se- 
cure unity  efficiency,  or  on  something 
like  7  or  10  pounds  with  an  ideally  per- 
fect heat-engine  demands  from  25  pounds 
up  to  several  times  that  quantity.  These 
wastes  should  be  made  a  minimum  of  not 
above  one-half  their  present  amount  in  the 
best  of  engines,  bv  p\iDpression  of  internal  con- 
duction, and  of  heat  exchanges  between  metal 
and  vapor,  and  by  raising  steam  pressures,  sup- 
erheating, and,  perhaps  even  more,  by  reduc- 
tion of  back-pressure,  with  increase  of  vapor- 
pressures  at  the  same  time  on  the  exhaust  side 
of  the  machine  by  use  of  secondary  fluids. 
Josse  has  made  a  record  of  less  than  8%  pounds 
of  moderately  superheated  steam,  which  should, 
in  an  equally  perfect  boiler,  correspond  to  not 
above  %  pound  of  solid  fuel,  V4  pound  of  liquid 
combustible. 


In  the  mining  and  transportation  of  coal,  a 
large  opportunity  is  offered  to  reduce  wastes  by 
more  perfect  systems  of  coal  cutting,  by  more 
complete  separation  of  the  slate,  by  securing 
freedom  from  loss  in  transportation,  and  by 
reaching  those  portions  of  the  deposits  now 
so  shamefully  neglected  and  left  unmined.  It 
remains,  also,  for  the  engineer  to  render  avail- 
able our  water  powers.  The  Introduction  of 
electric  transmission  has  enormously  simplified 
this  problem  and  that  advance  is  now  rapidly 
taking  place.  Solar  heat  is  a  source  of  energy  of 
unmeasured  magnitude  and  of  indefinite  period 
of  availability.  The  work  of  Captain  Ericsson 
is  to  be  carried  on  in  later  decades  and  cen- 
turies and  that  work  is  actually  in  progress.  A 
time  will  come  when,  the  human  race  being 
driven  into  the  tropics  once  more  by  extinction 
of  the  fuel  deposits,  this  must  become  the  main 
source  of  power.  Tidal  action  Is  a  similarly 
enduring  source  of  power,  though  vastly  less 
available,  probably,  and  its  use  will  in  time 
constitute  one  of  the  pressing  problems  of  the 
engineer. 

At  the  moment,  we  are  watching  with  In- 
terest the  development  of  new  forms  of  motor, 
as  the  steam  turbine  and  the  "series-vapor"  en- 
gine, of  which  the  one  seems  likely  to  lend 
itself  effectively  to  our  work  of  electric  power 
production  and  distribution  and  the  other  to 
general  power  production  in  localities  in  which 
economy  of  fuel  is  peculiarly  necessary.  The 
one  gives  us  simplicity  of  parts  and  absolutely 
uniform  speed  of  rotation,  and  with  what  Is 
now  esteemed  good  economy,  adapting  itself  es- 
pecially to  the  requirements  of  alternating  cur- 
rents; the  other,  with  some  as  yet  unpromising 
features,  and  with  maintained  complication,  far 
excels  the  single-fiuid  engine  in  thermodynamic 
efficiency.  The  gas  engine,  also,  is  becoming  a 
feature  in  the  system  of  power  production  of 
the  twentieth  century.  It  has  already  equaled 
the  standard  steam  engine  in  its  economy  of 
fuel — both  having  practically  the  same  record 
to  date,  about  one  pound  of  coal  per  horse- 
power-hour— and  its  range  of  opportunity  for 
reduction  of  wastes  and  improvement  in  effi- 
ciency is  apparently  far  greater — unless,  in- 
deed, the  use  of  stiperheat  and  of  the  series- 
vapor  systems  shall  prove  satisfactory  sources 
of  gain  in  the  engine  employing  steam. 

The  study  of  the  series-vapor  systems  has  pe- 
culiar interest  at  the  moment  and  it  is  not  at 
all  impossible  that  we  may  see  the  temperature 
range  of  the  heat  engines  increased  in  the  up- 
ward direction  by  the  use  of  the  gas-engine  in 
conjunction  with  steam  and  other  vapors  which 
permit  the  extension  of  that  range  downward 
toward  the  impassable  limit,  the  mean  temper- 
ature of  surrounding  objects  and  of  the  exter- 
nal  atmosphere.* 

The  urgency  of  such  improvements  is  ob- 
vious, and  the  difficulties  are  no  less  imposing; 
but  it  may  fairly  be  hoped  that  the  rapid  ex- 
tension of  scientific  education  and  of  improve- 
ment in  the  arts,  the  fruitful  employment  of 
vigorous  and  educated  minds  of  the  rising  gen- 
eration and  their  successors,  and  the  inventions 
and  discoveries  in  science  of  the  coming  years 
will  conspire  to  insure  a  satisfactory  solu- 
tion of  the  problem  of  the  twentieth  century, 
sufficiently  early  to  prolong  greatly  the  period 
of  industrial  progress  which  marks  its  begin- 
ning. 

It  is  probably  even  not  unreasonable  to  hope 
that  the  engineer  of  the  new  century  may  find 
ways  of  utilizing  those  processes  of  nature, 
which,  for  uncounted  ages,  have  been  show- 
ing the  possibility -of  producing  light  without 
heat,  power  without  waste,  and  mechanical 
energy  without  thermodynamic  loss.  There  is 
but  one  more  important  problem  pressing  for 
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solution  and  that  is  the  vitally  important,  the 
essentially  necessary  task  of  finding  ways  of 
keeping  the  population  of  workers  with  brain 
as  well  as  muscle  employed  without  interrup- 
tion, each  individual  at  his  maximum  efficiency 
as  to  quantity  and  quality  of  product,  and  every 
man  satisfied  to  take  what  his  services  fairly 
earn,  without  embarrassing  the  industrious,  the 
talented,  the  men  of  ability,  in  their  greatest 
of  all  tasks,  the  performance  of  work  allotted 
to  high  intelligence  and  beyond  the  powers  of 
the  average  mind.  If  we  can  keep  the  throe 
legs  of  Mr.  Carnegie's  stool,  labor,  ability,  cap- 
ital, all  sound,  strong  and  symmetrical,  the 
rest  will  surely  come.      Yours  truly, 

R.  H.  Thubston. 
Sibley  College,  Cornell  University. 
Ithaca,  N.  Y.,  December  13,  1902. 


Residentiai,  Septic  Tanks. 

Sir:  The  writer  read  with  interest  in  The 
Engineering  Record  of  October  11,  1902,  a  let- 
ter by  Mr.  Burton  J.  Ashley,  city  engineer  of 
Zion  City,  Illinois,  upon  "Residential  Septic 
Tanks,"  followed  by  some  pertinent  comments 
by  Mr.  Benjamin  H.  Flynn,  and  Mr.  Ashley's 
reply  in  the  issues  of  October  25  and  November 
22,  and  was  led  to  make  a  rough  estimate  based 
upon  the  suggestions  contained  in  the  article, 
which,  with  a  few  brief  comments,  may  be  of 
interest  to  some  of  your  readers. 

Mr.  Ashley  described  the  method  adopted  by 
Zion  City  for  disposing  of  its  sewage  by  "re- 
quiring the  universal  construction  Oi  residential 
septic  tanks."  He  states  that  the  system 
"seems  to  have  been  a  growth,  rather  than  the 
result  of  enactment,"  brought  alwut  in  part  by 
financial  limitations,  in  part  by  the  facts  that 
"farm  drains  were  available;"  that  the  system 
would    "render  the   sewer     .  .       immune 

from  greasy  incrustations,  .  .  .  decrease 
the  demand  for  installation  of  flush  tanks  at 
the  upper  ends  of  small  laterals,  reduce  the 
gradients  to  a  minimum;"  and  finally,  "greatly 
minimize  the  cost  of  providing  ...  a 
plant  for  further  treating  the  sewage  of  the 
city  at  one  place  in  one  volume."  It  cannot  be 
doubted  that  for  a  few  isolated  houses  the 
method  of  sewage  disposal  suggested  offers  in 
many  localities  an  economical  and  satisfactory 
solution  of  the  problem.  On  the  other  hand, 
there  must  be  a  point  beyond  which,  even  upon 
financial  grounds,  this  method  of  sewage  dis- 
posal for  a  small  community  would  certainly 
not  be  economical. 

If  we  estimate  the  cost  of  the  septic  tanks  in 
use  at  Zion  City,  we  will  find,  perhaps,  that 
the  average  cost  amounts  to  about  $35  or  |40, 
made  up  of  the  following  items  and  based  upon 
the  following  assumptions: 

House  drains  5  feet  below  the  surface  of  the 
ground. 

Septic  tank  3  feet  in  internal  diameter  (with 
8-Inch  brick  wall  and  floor)  and  3  feet  storage 
depth  below  invert  of  sewer,  giving  a  total 
depth  over  all  of  about  S%  feet. 

Twenty-four-inch  cast-iron  manhole  cover  on 
top,  and  two  vitrified  sewer  pipe  quarter-bends 
for  Inlet  and  outlet. 

This  construction  would  involve:  Excavation, 
4.5  cubic  yards,  $2;  brick  masonry,  2.5  cubic 
yards,  at  $12,  $30;  cast-iron  cover  and  specials, 
$6;  total,  without  allowance  for  inspection,  $38. 
Such  a  septic  tank  would  serve  the  ordinary 
household,  which  would  average  perhaps  five 
persons,  thus  making  a  per  capita  outlay  of 
$7.60  for  septic  tank,  or  in  some  few  cases, 
where  ten  persons  might  be  served,  as  sug- 
gested by  Mr.  Ashley,  one-half  of  this  amount, 
or  $3.80  per  capita.  The  content  of  these  tanks 
is  approximately  158  gallons  each,  giving,  on 
a  basis   of  five  persons  and   30   gallons   per 


capita,  a  24-hour  period  of  contact  for  the  sew- 
age in  the  tank.  Upon  this  basis,  a  community 
of  1,000  persons  would  require  a  tank  of  32,000 
gallons  capacity,  or  a  community  of  5,000  per- 
sons, 100,000  gallons  capacity;  tor  individual 
septic  tanks  the  total  cost  would  be  $7,600  or 
$38,000  respectively. 

On  the  other  hand,  the  cost  of  a  number  of 
septic  tanks  of  trom  «0,000  to  150,000  gallons 
capacity  each  that  have  been  built  in  this  coun- 
try within  the  last  few  years,  has  averaged 
about  $5,000  per  100,000  gallons  capacity — based 
upon  a  24-hour  period  of  contact,  as,  for  in- 
stance, the  Lake  Forest,  111.,  tank,  60,000  gallons 
capacity,  $3,200;  the  Princeton,  111.,  tank,  00,000 
gallons  capacity,  $3,500;  the  Holland,  Mich., 
tank,  built  entirely  of  wood,  60,000  gallons  ca- 
pacity, $1,200,  designed  by  Mr.  John  W.  Alvord, 
and  several  tanks  built  by  the  writer,  averag- 
ing about  $5,000  per  100,000  gallons  capacity, 
the  cost  for  smaller  tanks  being  somewhat 
greater  proportionately,  than  for  the  larger 
tanks.  It  appears,  therefore,  that  for  a  com- 
munity of  1,000  persons,  the  cost  of  one  cen- 
tral septic  tank  should  not  be  more  than  from 
one-third  to  one-quarter  of  the  aggregate  cost 
of  residential  septic  tanks,  and  for  a  community 
of  5,000  persons,  not  over  one-flfth.  Moreover, 
there  can  be  no  doubt  that  the  cost  of  main- 
tenance and  the  likelihood  of  obtaining  proper 
supervision,  inspection  and  care  would  be  con- 
siderably in  favor  of  the  central  tank,  as  against 
the  residential  tanks. 

Is  it  not,  after  all,  therefore,  largely  a  ques- 
tion of  expediency,  for  undoubtedly  a  time  is 
likely  to  come  in  the  development  of  any  small 
town  when  it  would  be  for  the  common  good  to 
have  a  general  sewerage  system  operated  by 
the  town,  rather  than  Individual  tanks?  The 
convenience  of  the  public  system  and  the  result- 
ing freedom  of  the  individual  from  care  is  cer- 
tainly a  very  important  consideration,  for  the 
average  householder  neglects  such  matters  and 
then  worries  over  his  own  neglect.  Mr.  Ashley 
himself  recognizes  this  and  says,  "Two  years 
elapsed  before  we  heeded  a  long  existing  con- 
scious call  to  clean  out  this  catch  basin  (at  his 
own  house),  and  we  confess  that  up  to  that  time 
for  some  months  we  felt  guilty  of  having  been 
grossly  neglectful  in  not  having  attended  to  the 
matter  earlier."  While  it  is  true  that  the  resi- 
dential tanks  would  accomplish  in  most  cases 
what  Mr.  Ashley  claims  for  them,  the  facts 
should  not  be  lost  sight  of  that  the  varying  con- 
ditions as  to  the  number  of  persons,  the  use  of 
chemicals,  sometimes  antiseptics,  etc.,  in  any 
household  would  in  many  cases  have  a  material 
effect  in  the  character  of  the  effluent,  as  would 
the  neglect  to  periodically  inspect  and  clean 
out  the  deposit;  while  the  removal  of  the 
sludge  and  mat  from  time  to  time  trom  the  dif- 
ferent cesspools  would  certainly  be  far  more 
offensive  than  the  periodic  removal  at  one  cen- 
tral tank  located  outside  of  the  town. 

As  a  general  proposition,  sanitarians  would 
doubtless  agree  that  it  is  far  wiser  to  remove 
all  sewage  at  once  from  the  heart  of  the  com- 
munity and  treat  It  at  a  distance  from  human 
habitations  by  some  approved  means,  than  to 
adopt  the  method  of  residential  septic  tanks. 
After  all,  the  suggested  system  is  much  the 
same  as  the  old  French  system,  adopted  in 
Paris  by  ordinance  in  1820,  and  in  use  for  sixty 
years,  until  the  ordinance  was  repealed  and 
the  discharge  of  all  sewage  direct  Into  the 
sewer  ordered,  with  the  one  improvement  that 
the  tanks  are  located  out  of  doors  Instead  of 
in  the  house  cellar.  Those  who  have  studied 
Into  the  operation  of  the  French  system  will 
remember  the  fierce  opposition  with  which  the 
plan  of  doing  away  with  the  bouse  tanks,  the 
fosse  fixes,  the  tlnettes  filters,  etc.,  met,  yet  to- 
day the  system  of  public  sewers  and  public  dis- 


posal works  is  almost  universal,  and  the  wis- 
dom of  the  change  unquestioned. 

As  an  adjunct  to  present  methods  of  sewage 
disposal,  or  a  preliminary  step  in  the  purifica- 
tion of  sewage,  septic  tank  treatment  is  prob- 
ably in  many  cases  a  valuable  process.  First, 
in  giving  a  more  uniform  effluent  or  mixture 
of  the  sewage  and  other  wastes;  second,  in  re- 
ducing the  amount  of  sludge  to  be  handled, 
thus  reducing  the  cost  of  operation;  third,  in 
giving  an  effluent  which  may  safely  be  turned 
in  many  cases  into  a  neighboring  stream,  with- 
out any  danger  of  its  creating  a  nuisance; 
and  fourth,  in  making  possible  much  higher 
rates  of  flow  through  filter  beds,  thus  ma- 
terially decreasing  the  first  cost  of  the  plant 
by  reducing  the  area  of  beds  required.  On  the 
other  hand,  septic  sewage  is  generally  more 
offensive  than  fresh  sewage;  the  sludge  is  much 
fouler  than  the  sludge  from  fresh  sewage;  and 
the  periodic  cleaning  required  is  more  difficult, 
not  alone  on  account  of  the  fouler  sludge,  but 
the  more  tenacious  character  of  the  sewage  mat 
which  is  sometimes  found  in  the  tanks.  This 
matter  of  successfully  handling  the  sludge  de- 
posit and  the  heavy  mat  forming  upon  the  tanks 
is  in  some  cases  a  very  serious  problem.  Mr. 
Carpenter  in  his  experiments  at  Pawtucket, 
found  great  difficulty  in  disposing  of  it.  An- 
other striking  example  of  this  has  recently  come 
to  the  attention  of  the  writer,  in  which  the 
mat  upon  the  surface  of  the  tank  liquid  was 
so  thick  and  tough  that  it  could  not  readily 
be  broken  up  even  by  a  powerful  fire  stream. 
The  offensive  character  of  the  material  made 
it  impossible,  if  not  actually  dangerous,  to  send 
men  into  the  tank  to  break  the  mat  up  with 
hoes  or  other  tools,  while  its  removal  through 
the  manholes  would  have  been  attended  not 
only  with  great  expense,  but  also  with  the  same 
difficulties  and  dangers. 

Both  experience  and  experiment  have  shown 
that  the  use  of  the  septic  tank  is  not  advan- 
tageous in  all  cases.  Mr.  Harry  W.  Clark, 
chemist  of  the  Massachusetts  State  Board  of 
Health,  has  put  the  case  very  fairly  in  the  last 
annual  report  of  the  Massachusetts  State  Boanl 
of  Health*  in  his  statement  that  "The  results 
(of  the  experiments  at  the  Lawrence  Experi- 
ment Station)  indicate  that  when  treating  or- 
dinarily fresh  domestic  sewage,  an  accumula- 
tion of  sludge  within  the  septic  tank  must  be 
expected,  amounting  to  a  considerable  percent- 
age of  that  primarily  present  in  the  sewage  en- 
tering the  tank.  In  an  older  sewage,  which 
has  undergone  considerable  mechanical,  chem- 
ical and  bacterial  action  before  entering  the 
tank  .  .  .  it  is  possible  .  .  .  that  the 
action  of  the  tank  will  be  as  nearly  perfect  as 
could  be  desired;  that  the  accumulation  within 
it  will  be  small;  that  much  matter  in  suspen- 
sion will  be  removed  from  the  sewage  and 
liquefied  or  changed  to  gaseous  forms;  and  that 
its  effluent  will  be  easily  purified  upon  sand  or 
contact  filters.  With  a  still  older  sewage,  how- 
ever, like  that  entering  the  Andover  septic  tank, 
the  bacterial  process  in  the  tank  may  be  not 
only  unnecessary,  but  harmful,  in  that  it  ren- 
ders the  sewage  difficult  to  purify  by  subsequent 
oxidation." 

The  writer's  experience  tends  to  confirm  this 
statement  and  to  Indicate  that  in  cases  where  a 
very  fresh  sewage  is  received  in  the  septic  tank, 
it  may  be  of  advantage,  contrary  to  the  usual 
practice  of  keeping  the  contents  of  the  tank  as 
quiet  as  possible,  to  stir  and  break  up  the  or- 
ganic masses  and  surface  mat  from  time  to 
time,  to  prevent  its  accumulation  to  a  depth  of 
several  feet,  as  has  sometimes  been  the  case. 
In  any  event,  intelligent,  If  not  skilled,  super- 
vision of  septic  tanks   is  certainly  needed   to 


'Report  of  MaBgachUBetts  State  Board  ot  Health. 
1901,  page  88Q, 


Jan.  3,  1903. 

produce  the  best  results.  The  difficulty  of  con- 
trolling the  bacterial  action  under  the  varying 
conditions  of  actual  practice  is  shown  by  the 
wide  range  of  results  obtained  in  such  careful 
and  extensive  experiments  as  have  been  con- 
ducted at  Manchester,  London  and  Leeds,  at 
Hamburg,  at  Worcester  and  the  Lawrence  Ex- 
periment Station,  and  at  other  places. 

In  closing,  one  statement  by  Mr.  Ashley  on 
the  authority  "of  a  well-known  engineer"  might 
perhaps  be  dwelt  upon.  Referring  to  a  certain 
"tanlt  with  two  filter  bed  purifiers,"  he  says: 
"That  95  per  cent,  of  the  solids  which  had 
passed  into  the  tanli  in  one  year  had  been  con- 
verted into  an  effluent  which,  after  the  second 
filtration,  was  pure  enough  to  be  drunk  by  the 
workmen  about  the  premises."  Might  not  the 
better  way  have  been  to  state  that  in  many 
cases  sewage  may  have  95  per  cent,  of  its  im- 
purities removed  by  septic  tank  treatment, 
followed  by  suitable  sand  filtration,  from 
one-third  to  one-half  of  this  removal  be- 
ing accomplished  by  the  septic  tank,  the  re- 
mainder by  the  filtration  beds?  Both  English 
and  American  experience  have  shown  that  the 
septic  tank  may  accomplish  a  purification  of 
the  raw  sewage  amounting  to  from  20  to  50 
per  cent,  as  measured  by  the  reduction  of  total 
albuminoid  ammonia  and  the  oxygen  consumed. 
In  a  tank  designed  by  the  writer  for  the  Draper 
Company,  at  Hopedale,  Mass.,  through  which 
from  150,000  to  250,000  gallons  of  fresh  domestic 
sewage  from  the  town  and  mills  passes  daily, 
being  subsequently  treated  on  2%  acres  of  sand 
filter  beds,  the  average  of  thirteen  analyses 
made  by  the  Massachusetts  State  Board  of 
Health,  at  different  intervals  since  October, 
1900,  shows  the  following  results: 

Purification  effected  by  the  septic  tank,  as 
measured  by  the  total  albuminoid  ammonia, 
49.6;  as  measured  by  the  oxygen  consumed. 
45.5.  Total  purification  as  effected  by  the  joint 
action  of  the  tank  effluent  and  the  filter  beds,  as 
measured  by  the  total  albuminoid  ammonia, 
92.5;  as  measured  by  the  oxygen  consumed,  90.7. 
Yours  truly, 

Leonahd  Metcai.f. 

Boston,   Mass.,  December  17,  1902. 
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A  New  Steel  Highway  Bridge  across  the  As- 
sanpink  Creek,  at  Trenton,  N.  J.,  is  reported  to 
have  failed  recently  without  warning.  The 
bridge  was  almost  completed,  the  solid  concrete 
floor  was  made  and  part  of  the  road  surfacing 
was  in  place.  The  break  is  said  to  have  oc- 
curred at  the  middle  of  the  lower  chord  of  one 
of  the  trusses  and  to  have  been  due  to  crystalli- 
zation. The  other  truss  was  badly  strained, 
but  the  masonry  was  practically  uninjured. 
The  total  cost  of  the  bridge  is  about  $20,000. 


The  Seventh  Competition  for  the  John  Stew- 
ardson  memorial  scholarship  in  architecture 
will  be  held  at  the  University  of  Pennsylvania, 
Philadelphia,  in  April  and  May,  1903.  The 
value  of  the  scholarship  is  $1,000,  and  the 
holder  is  to  spend  one  year  in  travel  and  in  the 
study  of  architecture  in  Europe.  Candidates  for 
the  scholarship  must  be  under  thirty  years  of 
age,  and  must  have  studied  or  practiced  archi- 
tecture in  the  State  of  Pennsylvania  for  the 
period  of  at  least  one  year  immediately  preced- 
ing the  twenty-third  day  of  May,  1903.  Pre- 
liminary examinations  will  be  required  in  free- 
hand drawing,  history  of  architecture,  construc- 
tion and  language,  but  graduates  of  schools  of 
architecture  by  the  managing  committee  will 
be  exempt  from  these  preliminary  examina- 
tions. The  final  examination  consists  of  a  de- 
sign for  an  official  building  for  a  county.  For 
circulars  of  Information  address  Prof.  Warren 
P.  Laird,  School  of  Architecture,  University  of 
Pennsylvania,  Philadelphia. 


One  of  the  most  extensive  and  elaborate 
heating  and  ventilating  plants  in  this  country 
is' that  forming  part  of  the  mechanical  equip- 
ment of  the  Lylng-In  Hospital,  In  New  York 
City.  The  plant  is  of  the  class  in  which  heat- 
ing is  provided  by  direct  radiation  in  the 
various  rooms  and  in  which  the  air  supply  is 
furnished  only  for  ventilation.  The  chief  in- 
terest in  the  work  lies  in  the  unusual  measures 
which  were  taken  In  both  heating  and  ventila- 
tion, as  well  as  in  the  general  equipment  of 
the  building,  to  assist  in  making  It  so  far  as 
possible    proof   against   the    lodgment   of   dust 
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count  of  the  interesting  mechanical  plant  which 
serves  the  building  and  of  the  piping  by  which 
the  steam  for  heating  Is  distributed  through  It. 
For  circulating  the  air  through  the  building 
sixteen  fans  have  been  installed,  discharging 
into  and  exhausting  from  some  three  miles,  or 
140  tons,  of  galvanized  iron  ducts.  The  entire 
cubical  contents  of  the  building,  exclusive  of 
the  walls,  floors,  partitions,  etc.,  are  1,862,100 
cubic  feet,  of  which  1,561,600  cubic  feet  are 
heated.  In  direct  radiation  there  are  all  told 
about  22,500  square  feet  of  surface,  including 
12,650  square  feet  of  enclosed  coil  surface. 
The  total  amount  of  air  delivered  into  the 
building  per  minute  is  120,580  cubic  feet,  and 
that  exhausted  per  minute,  157,820  cubic  feet; 
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and  the  cultivation  of  bacteria.  As  regards 
the  heating  apparatus  it  has  meant  the  use  of 
enclosed  pipe  coils  sheathed  on  the  room  side 
by  a  smoothly  finished  sheet  iron  air-tight 
casing  Instead  of  the  ordinary  direct  radi- 
ators. As  regards  the  ventilation  It  has  re- 
quired, among  other  things,  the  elimination  of 
registers  and  the  use  instead  of  readily  wash- 
able room  openings  Into  the  air  passages.  A 
determination  of  the  size  of  enclosed  coils  re- 
quired to  do  the  work  of  the  exposed  radiators, 
which  they  displace,  led  to  a  number  of  special 
tests,  but  in  this  connection  It  will  only  be 
possible  to  describe  the  ventilation,  leaving  for 
a  succeeding  issue  a  summary  of  the  method 
of  calculating  the  proper  amount  of  heating 
surface  In  a  number  of  typical  instances.  It 
has  also  been  necessary  to  defer  giving  an  ac- 


the  space  in  the  building  connected  directly  to 
the  exhaust  systems  is,  however,  larger  than 
that  connected  to  the  supply  system,  as  will  be 
explained.  On  the  basis  of  the  space  venti- 
lated, 1,297,150  cubic  feet,  the  ventilating  ap- 
paratus provides  for  an  average  change  of  air 
throughout  the  building  7  to  7%  times  an  hour; 
the  number  of  air  changes  is,  of  course,  varied 
for  each  room.  For  tempering  the  fresh  air 
supply  there  are  5,275  square  feet  of  temper- 
ing coils,  so  that  the  total  radiating  surface 
supplied  by  the  steam  plant  amounts  to  27,775 
square  feet. 

The  building  is  an  eight-story  fireproof 
structure,  extending  along  Second  Avenue  from 
i7th  to  18th  Street.  It  was  presented  to  the 
Society  of  the  Lying-in  Hospital,  an  associa- 
tion Incorporated  in  1799  to  conduct  a  mater- 
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nity  hospital,  by  Mr.  J.  Plerpont  Morgan,  one 
of  the  board  of  governors.  In  ground  plan  it 
takes  the  form  of  a  letter  L,  its  18tU  Street 
end  being  continued  backward  along  that 
street  166  feet.  In  the  upper  part  it  maintains 
Its  general  shape,  but  is  modified  by  indenting 
light  courts.  Six  of  its  stories  are  full  size, 
while  the  seventh  and  eighth  contain  a  less 
number  of  rooms.  Below  street  level  it  has  a 
basement  and  a  sub-basement.  The  sub-base- 
ment, with  a  floor  area  of  28,750  square  feet, 
is  given  up  largely  to  the  mechanical  plant, 
as  indicated  in  an  accompanying  plan  showing 
the  fans  and  ducts  of  the  ventilating  apparatus 
located  there.  The  rest  of  the  building  is  oc- 
cupied as  follows:  The  upper  three  full-size 
floors,  the  fourth,  fifth  and  sixth,  are  identical 
and  contain  the  main  wards;  the  third  floor 
contains  a  septic  ward,  for  the  treatment  of 
special  cases,  and  students'  rooms;  the  second 
is  very  largely  devoted  to  nurses'  rooms;  the 
first  or  main  floor  to  the  executive  oflices,  staff 
rooms,  the  main  dining  rooms,  a  museum  and 
a  lecture  room;  and  the  basement,  practically 
at  street  level,  is  occupied  partly  by  the  out- 
door patient  department,  but  contains  also  a 
number  of  students'  rooms.  The  rear  end  of 
the  18th  Street  wing  is  occupied  by  a  mortuary 
department  in  this  story  with  one  room  set 
apart  for  an  electric  ambulance;  by  the  stu- 
dents' dining  rooms  in  the  flrst  story  and   by 


elevators  and  in  the  latter  one  elevator.  The 
main  ward  stories  are  16  feet  in  clear  height, 
and  have  16.760  square  feet  of  floor  area. 

The  ventilating  plant,  as  already  stated,  em- 
ploys 16  fans,  six  in  the  sub-basement  and  10 
at  the  roof.  The  sub-basement  fans  are  all  of 
the  centrifugal  type,  of   the    B.    F.   Sturtevant 


panying  diagram  of  the  location  of  roof  fans. 
The  second  system  supplies  the  general  of- 
fices and  the  bedrooms  of  the  staff  and  the 
main  dining  rooms  on  the  first  floor,  and  com- 
prises a  centrifugal  fan  in  the  sub-basement 
and  two  Blackman  fans  on  the  roof,  one  for 
the  dining  rooms  and  the  other  for  the  rooms 
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the  servants'  rooms  In  the  second  and  third 
stories.  On  the  seventh  floor  in  the  front  part 
is  an  operating  theater,  rising  through  two 
stories;  at  the  17th  Street  end,  which  is  the 
southern  end  of  the  building,  is  a  solarium  (a 
room  of  glass  walls  and  roof) ;  and  at  the  18th 
Street  end  is  a  kitchen.  The  theater  and  ac- 
cessory rooms  are  the  only  ones  comprising 
the  eighth  story.  The  main  stairway  is  behind 
the  central  portion  encircling  the  smoke-stack 
from  the  boilers,  and  there  is  a  service  stair- 
way, rising  through  the  building  in  the  18th 
Street  wjng.    In  the  former  case  there  are  two 


make,  and  the  roof  fans  all  of  the  Blackman 
type  of  the  Howard  &  Morse  make.  Five  of  the 
sub-basement  fans  supply  fresh  air,  as  do  also 
two  of  the  root  fans.  They  are  all  electrically 
driven  by  C.  &  C.  motors. 

As  regards  the  way  in  which  the  rooms  are 
grouped  for  the  control  of  the  ventilation,  the 
ventilating  apparatus  is  divisible  into  eight 
systems.  One  of  these  supplies  the  whole  of 
the  main  ward  floors,  on  the  fourth,  fifth  and 
sixth  floors,  and  comprises  a  fresh  air  fan  in 
the  sub-basement  and  two  Blackman  fans  at 
the  roof,  these  being  indicated  on  the  acqom- 


which  occupy  places  in  the  main  or  front  part 
of  the  building.  The  third  system  is  entirely 
devoted  to  the  septic  department  in  the  south- 
ern end  of  the  building  on  the  third  floor,  the 
supply  fan  in  the  sub-basemept  and  the  ex- 
haust on  the  roof.  The  fourth  system  serves 
the  mortuary  department,  and  is  likewise  given 
both  a  supply  and  an  exhaust  I'an.  The  fifth 
system  provides  for  an  air  supply  to  the  me- 
chanical plant,  the  supply  and  exhaust  fans 
being  mounted  side  by  side,  in  the  sub-base- 
ment, and  mounted  on  the  same  shaft.  The 
sixth   system  consists  of  one  fan  drawing  air 
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from  the  part  of  the  sub-basement  not  included 
in  the  mechanical  plant  and  from  the  main 
laundry  which  occupies  the  18th  Street  wing 
on  the  seventh  story.  The  seventh  system  is 
located  above  the  eighth  story  in  the  front 
part  of  the  building,  and  comprises  two  Black- 
man  fans  for  circulating  air  through  the  oper- 
ating theater  and  adjoining  rooms.  The  eighth 
system  may  be  considered  to  comprise  the  fan 
and  connecting  ducts  for  delivering  fresh  cold 
air. into  the  kitchen  on  the  seventh  floor.  By 
this  division,  it  is  possible  to  regulate  the  air 
supply  to  the  wards  independently  of  that  to 
the  septic  department,  for  example;  and  to  run 
the  ventilating  apparatus  to  the  engine  room,  or 
to  the  operating  theater,  or  to  the  mortuary 
department  only  when  desired,  and  so  on.     The 

Key  to  fans. 
A  -  [thaist  brMinIs  4,5,6 Floors 

B~        f  *1         -It  r,         n 

C  ~       »      from  lotyer  Floors, 

D-Fr^sh  Airh  J'^ond 8^ Floors. 

£ -Exhaust  from  7t>and  8^.^  Floors 

f- Exhaust  from  Dining  Rooms 

G  -Fresh  Air  to  Hifchen,  7"! Floor 

H -Exhaust  thm  Sub-Basement  and  Laundry  7^floor 

•J  -Exhaust  from  Mortuary 

tf- Exhaust  from  Septic,  uapartment 


ment  are  fitted  with  louver  dampers.  In  each 
case  the  air  passes  through  a  cheese-cloth  fil- 
ter, consisting  of  wooden  frames  with  cheese- 
cloth stretched  in  them  against  a  large  mesh 
galvanized  wire-screen  for  protection.  They 
are  set  in  the  usual  zigzag  fashion  to  obtain 
a  large  filtering  area,  the  amount  of  which  is 
indicated  in  the  accompanying  table  of  sub- 
basement  fan-units.  These  areas  are  based  on 
a  velocity  of  flow  of  about  30  feet  per  minute. 
The  fans  are  of  the  double-inlet  class,  and  the 
tempering  coils,  which  are  placed  on  the  suc- 
tion side  of  the  fans,  are  arranged  in  double 


incoming  air  In  zero  weather  to  70  degrees 
Fahrenheit.  This  figure  is  equivalent  to  a  trans- 
fer of  1,530  British  thermal  units  per  hour  per 
square  foot  of  the  tempering  coll  surface. 
The  tempering  surface  in  these  cases,  and 
also  In  the  others,  is  controlled  by  John- 
son thermostats  with  diaphragm  valves  on 
both  the  steam  and  return  connections,  one 
thermostat  in  each  instance  located  in  the  cold 
air  side  of  the  coils  and  controlling  the  two 
sections  first  encountered  by  the  Incoming  air 
and  a  second  thermostat  located  In  the  tem- 
pered air  passages  and  controlling  the   three 
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PLAN  OF  THE  SIXTH  FLOOR. 


most  important  point  in  this  connection,  how- 
ever, is  the  entire  isolation  that  has  been  effect- 
ed in  the  ventilation  of  both  the  septic  and 
mortuary  departments,  from  that  of  the  rest  of 
the  building. 

The  system  for  the  wards'  and  that  for  the 
offices  receive  fresh  air  through  a  shaft  drop- 
ping from  a  court  above  the  first  story,  the 
shaft  being  divided  by  a  partition  of  No.  16 
wrought  iron  into  cross-sectional  areas  pro- 
portional to  the  capacities  of  the  two  fans. 
At  their  inlets  they  are  protected  with  1-inch 
mesh   brass-wire   screens  and  at  the  sub-base- 


sections,  so  that  the  air  passing  to  each  inlet 
can  be  equally  heated.  They  are  connected  in 
five  groups,  but  for  the  wards  there  are  3  two- 
row  and  2  four-row  sections  and  for  the  offices 
4  two-row  and  1  four-row  sections,  so  that  in 
the  former  case  the  coils  are  14  pipes  deep  in 
the  direction  of  air  flow  and  in  the  latter  12 
pipes,  and,  other  things  being  equal,  a  higher 
temperature  increment  can  be  imparted  to  the 
air  for  the  wards  than  to  that  for  the  offices 
In  each  case  there  are  roughly  20  cubic  feet  of 
air  passed  per  minute  per  square  foot  of  tem- 
pering coil  surface,  which  is  designed  to  warm 


other  sections.  The  run  of  ducts  is  indicated 
In  the  sub-basement  plan;  they  are  suspended 
by  galvanized-iron  hangers  and  throughout  the 
system,  including  the  connections  of  the  ver- 
tical flues  with  the  ducts,  the  bends  are  made 
on  curves  of  which  the  inside  radius  is  not  less 
than  the  width  of  the  duct.  Dampers  with  out- 
side attached  quadrants  are  fitted  into  all 
branch  ducts  to  regulate,  so  far  as  may  be  nec- 
essary, the  distribution  of  air  through  the 
various  paths. 

The  air  is  delivered  into  the  rooms  through 
openings   in    general    10    feet   above   the   floor. 
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These  appear  as  recesses  in  the  walls,  and  are 
finished  hard  and  smooth  like  the  walls  of  the 
room  with  rounded  edges,  where  Its  surfaces 
meet  those  of  the  rooms  and  fillets  where  there 
would  otherwise  be  crevices  for  the  lodgment 
of  dust.  The  exhaust  outlets  from  the  rooms 
are  similar  to  those  for  the  fresh  air.  In  the 
wards  the  exhaust  openings  or  recesses  are 
located  at  the  floor  line,  but  in  toilet  rooms, 
they  are  at  the  top  of  the  rooms.  In  the  case 
of  the  private  rooms  on  the  ward  floors,  as 
shown  on  the  sixth-floor  plan,  openings  are  left 
in  the  partition  wall  separating  the  nurses' 
rooms  from  the  private  rooms,  and  the  air  is 
withdrawn  through  top  registers  in  the  rear 
rooms.  Wherever  it  was  necessary  to  shift  the 
position  of  flues  to  desirable  locations  in  their 
rise  through  the  building,  short  connecting 
ducts  were  used  over  suspended  ceilings;  and 
at  the  roof,  a  space  of  5V^  feet  in  depth  be- 
tween the  seventh-story  ceiling  and  the  roof 
is  almost  entirely  used  for  these  ducts.  The 
use  of  suspended  ceilings  for  conducting  the 
vitiated  air  to  points  of  discharge  is  indicated 
on  the  sixth-floor  plan.  Exhaust  fans  A  and 
B.  of  the  roof  system  of  fans,  handle  the  air 
from  the  wards.  Their  dimensions  are  given 
in  an  accompanying  table. 

Si:b-Basbmbnt  Kan  Units. 

Temp.  Air  Max. 

Fan  wheel.      colls.        Biters.      .Motor,   speed. 

SvBtems.    Size,  Ins.        Sq.  ft.        Sq.  ft.       H.-l".    K.p.ni. 

Wards    108x60  :i,500  1.500  17  13.". 

Offices     96x54  1.600         1,100  13  151) 

Septic     42x21  420  300  3  300 

Morfry    .  .  .    36x18  2Sit  200  1  250 

Eng.    room. .   96x48  ...  . .  .     (    -^         ^  ,.r 

Fill.    room..    96x48  )    ^"  ^''•' 

SCMMAKT    OF    UOOF    FANS. 

A — 5  feet  diam.  F — 5  feet  diam. 

B — 6  teet  diam.  G — 30  Inches  diam. 

C — 6  feet   diam.  II — 5  feet  diam. 

D — 42  Incbes  diam.  .1  —  42  Inches  diam. 

R — 42  inches  diam.  K — 42  inches  diam. 

The  ventilating  system  for  the  ward  floors 
is  based  on  5  changes  per  hour,  so  far  as  the 
supply  of  fresh  air  is  concernefd,  except  in  the 
private  rooms,  the  babies'  ward,  the  labor 
room,  the  isolating  room  and  the  dining  room, 
where  6  changes  are  calculated  for.  As  re- 
gards the  withdrawal  of  air.  the  exhaust  sys- 
tem is  based  on  one  less  change  per  hour  in 
the  main  rooms  with  the  exception  of  the 
babies'  ward  and  the  dining  room,  which  are 
designed  to  have  7^4  changes  per  hour  on  the 
exhaust  system  and  the  students'  rooms  on 
those  floors,  which  have  10  changes.  For  the 
lavatories,  which  have  no  direct  fresh  air  sup- 
ply, a  positive  exhaust  of  air  is  arranged  for 
by  designing  for  15  changes  per  hour;  and 
for  the  serving  room,  to  prevent  odors  from 
diffusing  into  the  adjoining  rooms,  a  similar  ef- 
fect is  sought  by  designing  for  6  changes.  This 
has  resulted  in  a  greater  amount  of  air  being 
exhausted  than  supplied  by  the  fresh  air  sys- 
tem, but  in  such  a  way  that  there  will  be  more 
or  less  of  an  outflow  from  the  main  rooms  inii. 
the  halls  and  corridors  and  not  into  the  rooms 
from  the  halls;  and  there  will  be  a  positive 
flow  from  the  halls  into  the  toilet  rooms,  the 
doors  of  which  have  louver  panels  for  allow- 
ing for  this  movement  of  air. 

The  fresh  air  passages  in  the  ward  and  oflice 
systems  are  proportioned  on  velocities  of  24 
feet  jKjr  second  in  ducts,  12  feet  per  second  in 
flues  and  6  feet  at  openings.  The  exhaust 
passage  velocities  are  about  5  feet  per  second 
at  room  openings.  10  feet  in  flues  and  20  feet 
in  ducts.  Fresh  air  is  supplied  directly  to  159,- 
800  cubic  feet  of  space  on  each  of  the  ward 
floors  at  the  rate  of  13,910  cubic  feet  per  min- 
ute, which  gives  a  change  on  the  average  of 
every  11.5  minutes,  but  187.300  cubic  feet  all 
told  are  connected  directly  to  the  ventilating 
apparatus,  with  an  exhaust  at  the  rate  of  17,- 
230  cubic  feet  per  minute,  or  a  general  average 
change  every  10.87  minutes. 
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The  third,  or  septic-department  system  of 
ventilation,  receives  its  air  through  an  intake 
dropping  from  one  of  the  courts  near  the  two 
intakes  already  described,  but  entirely  inde- 
pendent of  them.  In  general  characteristics  it 
is  similar  to  the  wards  and  office  systems,  but 
greater  care  was  taken  to  make  the  ducts  air 
tight,  all  joints  being  soldered  and  painted  with 
red  lead.  In  addition  to  isolating  the  depart- 
ment from  the  rest  of  the  building  so  far  as  the 
architectural  arrangement  is  concerned,  the 
separation  has  been  carried  to  that  extent  thai 
where  a  heating  pipe,  for  example,  has  to  run 
from  the  main  portion  of  the  building  into  the 
department,  it  must  pass  first  through  the  out- 
side air.  the  pipe,    of     course,  being    covered. 
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•  Kitchen  Ventilation  Scheme. 

Like  the  other  systems,  the  tempering  coils 
are  located  on  the  suction  side  of  the  fan,  and 
the  fan  is  driven  by  a  direct-connected  electric 
motor.  The  tempering  coils  are  14  pipes  deep 
like  those  for  the  ward  system.  The  discharge 
duct  from  the  fan  supplies  a  large  flue  toward 
the  southern  end  of  the  building,  and  this  in 
the  third  story  connects  into  a  large  duct  car- 
ried over  a  suspended  ceiling  in  that  portion 
of  the  building,  where  the  septic  department 
is  located.  Short  branches  are  carried  from 
this  duct  to  the  various  comparatively  small 
rooms  into  which  the  department  is  divided, 
and  in  a  similar  way  the  vent  passages  from 
the  room  feed  into  a  vent  duct  also  supported 
above  the  suspended  corridor  ceiling,  the  duct 
emptying  into  a  flue  above  the  fi'esh  air  sup- 
ply flue  and  discharging  finally  into  the  at- 
mosphere through  roof  fan  K.  In  this  system 
the  same  velocities  were  adopted  for  the  pro- 
portions of  the  galvanized  iron  work  as  were 
used  for  the  ward  and  oflice  systems;  but  the 
main  rooms,  that  is,  the  various  patients' 
rooms  are  designed  to  have  more  air  exhausted 


from,  than  is  delivered  to  them,  in  order  that 
no  air  can  be  cariied  from  one  into  another  or 
into  the  halls,  the  cases  there  treated  being 
special  ones  in  which  contagion  must  be  pre- 
vented. The  air  supply  to  these  rooms,  which 
range  from  1,200  to  2,700  cubic  feet  in  con- 
tents, is  based  on  5  changes  per  hour  and  the 
air  exhaust  on  G  changes.  In  other  respects 
the  ventilation  is  figured  on  the  basis  of  the 
systems  described;  33,300  cubic  feet  of  space 
receives  2,980  cubic  feet  of  air  per  minute  and 
35,300  cubic  feet  has  an  outflow  of  3,740  cubic 
feet  per  minute. 

The  mortuary  system,  which  for  convenience 
is  called  the  fourth  system,  is  similar  to  the 
septic  system  in  arrangement  of  fans,  and  the 
general  provisions  for  entire  isolation.  It  sup- 
plies air  to  the  manikin  room  in  the  rear  of  the 
sub-basfiment  and  to  a  chapel,  autopsy  and 
other  rooms  immediately  above  in  the  base- 
ment. The  amount  of  fresh  air  supplied  per 
minute  to  this  system  is  1,720  cubic  feet  and  the 
amount  exhausted,  3,380  cubic  feet.  In  all  these 
rooms,  the  amount  of  air  exhausted  is  greater 
tnan  that  supplied:  the  manikin  room,  with 
G,300  cubic  feet  of  contents  has  5  changes  per 
hour  provided  for  by  the  fresh-air  system  and 
7V4  changes  per  hour  by  the  exhaust  system. 
In  the  case  of  this  room  the  duct,  flue  and  regis- 
ter velocities  are  30,  20  and  10  feet  per  second, 
respectively,  for  the  fresh-air  passages  and  IG, 
8  and  8  for  the  exhaust  passages. 

The  fifth,  or  ventilating  system  for  the  me- 
chanical plant,  includes  two  centrifugal  blow- 
ers, one  to  discharge  fresh,  cold  air  which  is 
distributed  to  the  various  outlets  from  the 
fresh-air  ducts  without  warming  and  the  other 
to  collect  the  air  which  is  discharged  by  that 
fan  into  the  atmosphere  through  the  annular 
space  that  insulates  the  smoke-stack  from  the 
main  stair  hall.  The  two  fans  are  mounted  on 
the  same  shaft  and  are  driven  together  by  a  di- 
rect-connected motor.  The  engine  and  boiler 
rooms  are  designed  to  receive  15  changes  per 
hour  and  to  give  up  to  the  exhaust  system  an 
equivalent  of  20  changes  per  hour.  These  fig- 
ures are  reversed  in  the  case  of  drip  pit  and 
pump  rooms.  In  the  boiler  room  the  air  is  de- 
livered through  downward  pointing  spouts. 
The  velocities  through  the  fresh-air  opening  is 
in  general  10  feet  per  second  and  through  ex- 
haust openings.  9  feet  per  second.  There  arc 
250,800  cubic  feet  ventilated  in  the  basement 
into  which  nearly  43,000  cubic  feet  are  deliv- 
ered per  minute  by  the  basement  fan,  but 
from  which  48,110  cubic  feet  are  .withdrawn, 
partly  by  roof-fan  H,  which  has  been  desig- 
nated as  a  separate  system.  Number  6,  for  the 
reason  that  its  air  is  drawn  almost  entirely 
from  rooms  without  special  air  inlets.  Besides 
such  rooms  of  the  sub-basement,  tan  H  draws 
air  also  from  the  laundry,  the  kitchen  and  ac- 
cessory rooms  on  the  seventh  floor. 

The  kitchen  has  also  a  special  fresh-air  sys- 
tem, shown  in  one  of  the  accompanying  illus- 
trations; this  has  been  designated  as  the  eighth 
system,  and  includes  fan  G.  This  fan  can  re- 
ceive air  from  the  l^itchen  or  from  the  outside 
air  and  discharges  through  a  circular  duct 
over  the  ranges  with  delivery  spouts  having 
dampers  for  directing  the  air  either  horizontal- 
ly or  vertically  downward,  as  indicated.  The 
exhaust  duct  for  the  kitchen  is  fed  by  openings 
in  the  top  of  the  hood  extending  over  the  row 
of  ranges.  The  air  inlet  to  the  fan  is  30  inches 
in  diameter  and  the  discharge  outlets  are  10, 
n  and  12  inches  in  diameter,  according  to  the 
distance  from  the  fan.  The  aggregate  area  of 
the  openings  into  the  room  is  781  square  inches 
and  that  of  the  opening  into  the  exhaust  duct 
is  764  square  inches. 

The  ventilating  system  foi-  operating  the  the- 
ater will  be  discussed  in  the  second  article.  The 
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architect  for  the  building  was  Mr.  R.  H. 
Robertson,  of  New  York,  and  the  mechanical 
plant,  steam  heating  and  ventilation  was  "de- 
signed by  Mr.  Alfred  R.  Wolff,  consulting  en- 
gineer of  the  same  city.  Messrs.  Baker,  Smith 
&  Company,  also  of  New  York,  were  the  con- 
tractors for  the  heating  and  ventilating  plants. 
Mr.  J.  George  Hermes  is  chief  engineer  of  the 
hospital. 

CTo  be  continued.) 


New  Books  Received. 


Under  this  heading  books  received  from  pub- 
lishers will  be  punctually  announced.  Reviews 
may  be  published  in  subsequent  issues.  Publish- 
ers are  requested  to  send  retail  price  with  each 
book. 

Malarial  Fever,  Its  Cause,  Prevention  and 
Tbe.\tment.  By  Ronald  Ross,  F.R.C.S.,  D.P.H., 
F.RS.,  Walter  Myers,  Lecturer,  Liverpool  School 
of  Tropical  Medicine.  New  York:  Longmans, 
Green  &  Co.  68  pages,  illustrated.  Price,  75 
cents. 

The  Earth  in  Rel.ation  to  the  Preservation 
.VXD  Destruction  of  Contagia,  being  the  Milroy 
lectures  delivered  at  the  Royal  College  of  Phy- 
sicians in  1899,  together  with  other  papers  on 
sanitation.  By  George  Vivian  Poor,  M.D.. 
F.R.C.P.,  professor  of  the  principles  and  prac- 
tice of  medicine.  University  College,  London, 
and  physician  to  University  College  Hospital. 
New  York:  Longmans,  Green  &  Co.  257  pages. 
Price,  11.75. 

The  Sea-Coast;  Destruction,  Littoral  Driit 
AND  Protection.  By  W.  H.  Wheeler,  M.  Inst. 
C.  E.  New  York:  Longmans,  Green  &  Co.  361 
pages,  illustrated.     Price,  $5. 

A  Text-Book  of  Field  Astronomy  eor  Enhi- 
.\'e1';rs.  By  George  C.  Corastock,  Director  of  the 
Washburn  Observatory,  Professor  of  Astron- 
omy in  the  University  of  Wisconsin.  New 
York:  John  Wiley  &  Sons.  202  pages,  illus- 
trated.    Price,  $2.50. 

The  How  and  Why  of  Electricity.  By 
Charles  Tripler  Child.  New  York:  Electrical 
Review  Publishing  Company.  127  pages,  illu-is- 
( rated.     Price,  $1. 

E.\(ii.\KKKi.\(i  Education.  Containing  Vol- 
ume X  of  the  proceedings  of  the  Society  for 
the  Promotion  of  Engineering  Education  and 
an  index  to  Volumes  I  to  X.  Edited  by  Robert 
Fletcher,  Calvin  M.  Woodward  and  Clarence  A. 
Waldo.  New  York:  Engineering  News  Pub- 
lishing Co.     300  pages.     Price,  |2.50. 


Book  Notes. 


The  first  edition  of  Trautwine's  Civil  Engi- 
neer's Pocket  Book  was  published  thirty-one 
years  ago,  and  the  eighteenth  edition  which  has 
just  been  issued,  with  revisions  and  extensions 
by  .lohn  C.  Trautwine,  Jr.  and  John  C.  Traut- 
wine,  3d,  brings  the  issue  up  to  the  seventieth 
thousand.  The  volume  greatly  resembles  its 
predecessors,  and  has  over  one  thousand  4x7- 
inch  pages,  making  a  book  1V4  inches  thick, 
which  is  bound  in  flexible  morocco  covers,  with- 
out a  flap.  Nearly  four  hundred  pages  of  new 
matter  have  been  added,  and  twenty  of  the 
former  articles  have  been  rewritten,  among 
the  most  important  of  which  are  those  on  the 
Strength  of  Beams,  Shearing  Strength,  Tor- 
sional Strength,  The  Effect  of  Curves  and 
Bends  on  Flow  in  Pipes,  Steel  Shapes,  Concrete, 
Timber  Preservation  and  Statics,  the  last  es- 
pecially having  been  completely  modernized. 
The  aptide  on  Arithmetic  has  been  consider- 
ably extended,  and  the  new  article  on  the  Lo- 
cation of  the  Meridian  is  accompaniedby  a  new 
table  of  azimuths  of  Polaris.  In  the  discus- 
sion of  trusses  modern  methods  of  calculating 


stresses  and  dimensions  are  accompanied  by 
diagrams  of  various  types  of  structures,  de- 
tails and  descriptions  of  the  connections  of  wood- 
en and  steel  spans,  and  some  condensed  mem- 
orandum relative  to  the  transportation  and 
erection  of  structural  work.  There  are  also 
special  sections  on  cantilevers,  movable  and 
skew  ridges.  A  very  convenient  and  valuable 
addition  is  the  digest  of  specifications  for  steel 
and  combination  highway  and  railroad  bridges 
and  buildings.  This  Is  prepared  from  twelve 
sets  of  specifications  issued  by  prominent 
specialists,  bridge  companies  and  railroads.  It 
is  not  quotations  or  excerpts,  but  is  a  con- 
densation of  the  principal  features  of  important 
requirements  from  the  different  authorities, 
arranged  and  tabulated  for  convenient  refer- 
ence and  comparison.  There  are  also  digests  of 
the  specifications  for  cement,  steel  and  Iron. 
There  is  a  new  and  enlarged,  as  well  as  an  ab- 
breviated, table  of  logarithms.  An  especially 
valuable  and  convenient  table  is  that  for  the 
conversion  of  English  and  metric  units.  This 
table  gives  the  equivalents  of  the  units  and 
logarithms,  so  that  the  conversion  of  simple 
quantities  or  of  rates  and  proportions  is  very 
easily  effected.  As  heretofore,  all  rules  and 
formulas  are  simply  expressed  in  arithmetical 
terms  so  as  not  to  involve  any  complicated  op- 
erations or  the  use  of  higher  mathematics.  Be- 
sides the  above  additions,  the  new  matter  in- 
cludes: Logarithmic  Chart  and  Slide  Rule, 
Isogonic  Chart,  Venturi  Meter,  Ferris-Pitot 
Meter,  Miner's  Inch,  Water  Consumption  in 
Cities,  Cost  of  Water  Pipe  and  Laying,  Price 
List  of  Manufactured  Articles,  Business  Di- 
rectory and  Bibliography. 


Letters  .vnd  Letterino.  By  Frank  Chouteau 
Brown.  Boston:  Bates  &  Guild  Company.  21t 
pages,  illustrated.     Price,  $2. 

So  many  books  on  letters  and  lettering 
have  appeared  within  the  last  few  years  that  it 
is  with  considerable  interest  one  examines  a 
new  work  on  this  subject  to  see  what  new  ideas 
are  developed.  This  is  a  varied  collection  of 
alphabets  composed  largely,  but  not  entirely,  of 
ornamental  forms,  and  is  of  great  value  if  one 
wishes  suggestions  on  decorative  letters  for 
drawings,  book  covers,  illustrations,  posters, 
stone  cutting,  type  faces,  etc.  In  Chapter  I,, 
which  is  devoted  to  ancient  and  modern  Roman 
capitals,  the  analysis  of  the  letter  forms  is  in- 
tel-esting.  Chapter  II.  discusses  modern  Ro- 
man letters,  especially  miniscule  letters,  and 
briefiy  refers  to  lettering  for  working  draw- 
ings. The  value  of  the  treatise  could  be 
greatly  increased  by  giving  more  space  to  work- 
ing drawings.  Chapters  III.  and  IV.  are  de- 
voted to  Gothic  letters,  Italic  and  Script. 
Chapter  V.  contains  hints  to  the  beginner.  The 
book  shows  great  care  in  its  preparation. 


Light  Railway  Construction.  By  Richard 
Marion  Parkinson,  Assoc.  M.  Inst.  C.  E.  New 
York:  Longmans,  Green  &  Co.  244  pages,  il- 
lustrated.    Price,  $4. 

Light  railways  in  England  were  authorized 
by  Act  of  Parliament  in  1896  and  were  con- 
structed with  a  view  to  extending  railway 
communication  to  districts  In  which  the  usual 
heavy  construction  could  not  be  profitably 
used.  These  light  railways  are  exempt  from 
many  of  the  financial  and  physicial  require- 
ments which  the  government  imposes  on  trunk 
line  construction.  Mr.  Parkinson  has  prepared 
an  office  reference  manual  which  describes  the 
preparation  of  plans,  the  requirements  of  the 
government,  and  the  various  parts  of  construc- 
tion of  these  English  railways.  There  are 
many  diagrams  showing  the  construction  of 
roadbed,  track,  stations,  structures,  etc. 

The     Railway     Contractors'     Hand     Book, 


containing  tables  of  level  cuttings  or  banks, 
for  single  or  double  track  and  for  second  track 
work,  etc.  By  John  M.  Hazen,  501  New  York 
Life  Building,  Minneapolis,  Minn.  414x6  inches, 
147  pages.    Published  by  the  author  at  |2. 

This  U  a  small  book  conttining  a  set  of 
tables  for  calculation  of  earthwork,  together 
with  several  other  useful  tables  relating  to  rail- 
way construction. 


Ancient  and  Modern  Engineerino  and  the 
Isthmian  Canal.  By  William  H.  Burr,  M. 
Am.  Soc.  C.  a,  M.  Inst.  C.  E.  New  York: 
John  Wiley  &  Sons.  473  pages,  Illustrated. 
Price,  $3.50  net. 

Early  in  1902  Professor  Burr  delivered  a 
course  of  six  lectures  at  the  Cooper  Union,  in 
New  York,  and  these  lectures,  suitably  ex- 
panded, form  the  six  parts  of  the  contents  of 
this  volume.  Practically  all  the  broad  fields  of 
civil  engineering  are  reviewed,  and  so,  of 
course,  parts  of  the  book  are  brief  and  general 
in  statement.  What  little  is  known  of  pre-hlR- 
toric  engineering  and  architecture  and  the 
story  of  the  works  of  which  the  early  records 
contain  information  are  briefly  summarized  in 
Part  I.  The  other  parts  treat,  in  order,  of 
bridges,  water  works  for  cities  and  towns,  some 
features  of  railroad  engineering,  the  Nicaragua 
route  for  a  ship  canal  and  the  Panama  route 
for  a  ship  canal.  While  many  subjects  are 
necessarily  allotted  but  brief  space,  the  chap- 
ters on  bridges  and  other  structural  work  and 
those  dealing  with  the  Isthmian  canal  are  more 
extended  and  detailed.  Several  methods  of 
computation  are  developed,  and  a  number  of 
useful  tables  are  incorporated  in  the  text. 
Many  diagrams  and  drawings  are  reproduced, 
and  a  large  number  of  views  contribute  to  the 
attractiveness  of  the  book.  The  book  is 
largely  historical  in  nature  but  narrates  to 
some  extent  the  development  of  theory  and  de- 
sign as  well  as  describing  works  built.  To 
many  readers  the  work  will  be  useful  and  engi- 
neers of  all  ranks  will  find  the  various  chapters 
interesting,  instructive  and  entertaining. 
k 

Directory  of  National  Engineering  Societies. 


American  Society  of  Civil  Engineers.  An- 
nual meeting  January  2l8t  and  22nd  in  New 
York.  Secretary,  Chas.  Warren  Hunt,  220 
West  57th  Street,  New  York. 

American  Society  of  Mechanical  Engi- 
neers. Secretary,  F.  R.  Hutton,  12  West  3Ut 
Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  E.vgineers. 
Convention  at  Albany,  N.  Y.,  February  17th. 
18th  and  19th.  Secretary,  R.  W.  Raymond,  99 
John  Street,  New  York. 

American  Water  Works  Association.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine.  Jr.,  357  South  4th 
Street,  Philadelphia,  Pa. 


Trade  Publications. 


The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  has  issued  bulletins  Nos.  1027,  1035  and 
1036,  relating  to  enclosed,  alternating-current. 
104-volt  arc  lamps,  electrostatic  ground  detectors 
and  small  direct-current  motors,  respectively. 
The  lamps  are  adjustable  for  100  to  120  volt  cir- 
cuits and  for  60  or  140  cycles.  The  ground 
detectors  are  for  use  with  single,  two  and  three- 
phase  circuits.  The  motors  range  in  size  from 
1  to  20  horse-power,  have  three  speeds  and  are 
built  for   115,   230   and   500   volts.     Mast   arms 
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and  outriggers  for  supporting  outdoor  arc 
lights  are  illustrated  in  bulletin  1,037  and  a  de- 
vice for  truing  generator  and  motor  commuta- 
tors In  1,038.  Flyer  4,040  shows  the  construc- 
tion of  single  and  double-pole  fuse  boxes  for 
the  protection  of  primary  circuits,  and  4,041 
describes  two  instances  in  which  transformers 
were  struck  by  lightning. 

The  new  Walker  Boiler  is  the  subject  of  a 
number  of  testimonial  letters  that  have  been 
printed  in  a  folder  distributed  by  the  Walker 
&  Pratt  Mfg.  Co..  31  Union  Street,  Boston. 

The  Waterbury  Brass  Co.,  Waterbury,  Conn., 
has  published  its  standard  stock  catalogue, 
which  is  a  valuable  book  of  52  pages  containing 
tables  of  weights  and  measures  bearing  on  brass 
and  copper  in  tubes,  rods,  sheet  and  wire. 

•"Sparks,"  for  November,  published  by  the 
Crucible  Steel  Company  of  America,  Pittsburg, 
Pa.,  contains  the  following  articles:  The  ef- 
fect of  reheating  on  the  coarse  structure  of 
over-heated  steel;  softening  self-hardening 
steel;  the  Crucible  Steel  Co.'s  annual  report; 
heating  for  hardening  in  gas  furnaces;  a  cur- 
ious experiment  in  tempering,  making  up  cart- 
ridge punches  and  dies;  heavy  milling  versus 
planing;  the  shape  as  affecting  hardening  and 
the  importance  of  technical  information.  The 
December  issue  contains  articles  on  the  in- 
ternal structure  of  iron  and  steel;  why  some 
pieces  are  peculiarly  liable  to  crack;  heating  a 
cutter;  critical  points  of  steel;  hardening 
errors;  drawing  the  temper;  case  hardening; 
and  die  forging. 

Air  compressors  and  receiveis  are  described 
in  four  bulletins  and  a  booklet  lately  issued 
by  the  Herron  &  Bury  Mfg.  Co.,  of  Erie,  Pa. 
Bulletin  No.  14  gives  a  description  of  its 
Straight  Line  steam-driven  air  compressor 
built  for  heavy  duty,  and  Nos.  15  and  16  de- 
scribe its  center  crank  compressors.  Three 
types  of  receivers  are  given  in  bulletin  17. 
Each  of  the  four  bulletins  contains  tables  of 
sizes,  pressures,  etc.,  and  cuts  and  tables  from 
the  four  bulletins  are  reprinted  in  a  reduced 
form  in  booklet  No.  2  for  letter  distribution. 

Bulletin  No.  15  from  "the  H.  W.  Johns-Man- 
ville  Co.,  100  William  St.,  New  York  City,  in- 
troduces a  new  branch  block  for  electric  circuit 
work  using  Noark  fuses.  The  construction  is 
a  departure  from  the  customary  plan  of  having 
the  fuses  on  one  side  of  and  at  right  angles  to 
the  mains  and  in  the  same  plane  with  them. 
Here  the  fuses  are  placed  over  the  mains  at 
right  angles  to  them  with  a  resulting  economy 
of  space.  The  blocks  are  at  present  furnished 
for  two  and  three-wire  circuits  with  a  fuse 
capacity  of  1  to  30  amperes  at  220  volts. 

A  catalogue  of  steam  specialties  issued  by 
the  Direct  Separator  Co.,  Syracuse,  N.  Y.,  is 
devoted  to  the  construction  and  use  of  the 
Sweet  steam  and  oil  separators,  the  Sweet  ex- 
haust head  and  the  Powers  steam  trap.  Photo- 
graphic views  of  shipments  notable  for  size  or 
quantity  are  given.  A  second  booklet  contains 
the  results  of  tests  of  the  Sweet  separator  and 
an  extensive  list  of  users. 

A  revised  reissue  of  "Wire  Rope  Tramways," 
published  by  the  Trenton  Iron  Co.,  Trenton,  N. 
J.,  is  now  being  distributed.  It  describes  with 
the  aid  of  numerous  half-tone  engravings  and 
.  detail  line  drawings  the  Bleichert  system  of 
wire-rope  transmission  with  special  reference 
to  the  use  of  the  locked-coil  track  cable,  and  the 
Webber  compression  grip  with  automatic  at- 
tacher,  by  means  of  which  cars  are  hauled  up 
steep  grades  without  requiring  lugs  or  knots 
on  the  traction  rope.  An  interesting  illus- 
trated account  is  also  given-  of  a  number  of 
typical  lines.  At  the  works  of  the  Solvay  Pro- 
cess Co.,  in  Syracuse,  N.  Y.,  the  tramway  has  a 
length  of  16,500  feet  and  an  hourly  capacity  of 


75  tons.  At  the  Chilkoot  Pass  there  is  a  line 
7  miles  long  with  a  capacity  of  5  tons  per  hour. 

The  Western  Electric  Co.,  259  So.  Clinton  St., 
Chicago,  is  advertising  its  Sunbeam  incandes- 
cent lamps  and  the  Edwards  specialties 
through  two  illustrated  letters.  It  is  western 
agent  for  the  line  of  switches,  alarms,  bells, 
watchmen's  clocks,  etc.,  manufactured  by  Ed- 
wards &  Co.,  of  New  York. 

A  new  thread  milling  machine  for  cutting 
threads,  worms,  spiral  gears  and  solid-end 
springs  is  the  subject  of  a  comprehensive  cata- 
logue published  by  the  Pratt  &  Whitney  Co., 
Hartford,  Conn.  The  construction  in  detail  to- 
gether with  samples  of  work  done  is  shown  by 
many  excellent  cuts,  and  a  number  of  tables 
relating  to  the  cutting  of  threads  to  various 
standards  are  given.  A  brief  illustrated  de- 
scription is  included  of  an  automatic  cutter 
grinder  to  be  used  in  connection  with  the 
thread  milling  machine. 

The  Case  automatic  high-speed  engine  built 
by  the  New  Britain  Machine  Co.,  New  Britain, 
Conn.,  is  furnished  in  sizes  from  2%  to  13 
horse-power  in  the  single  type  and  16  to  25 
horse-power  in  the  double  type,  according  to 
that  company's  latest  catalogue.  The  smaller 
sizes  may  be  had  with  frames  to  allow  for 
mounting  on  the  floor,  wall  or  ceiling.  The 
catalogue  shows  the  application  of  the  engine 
to  driving  generators,  pumps,  fans  and  stokers 
by  direct-connection. 

The  W.  N.  Wight  system  of  lock-woven  steel 
and  concrete  construction  as  applied  to  a  floor 
arch  is  the  subject  of  a  folder  received  from 
the  Wight-Easton  Co.,  160  Fifth  Avenue,  New 
York.  The  flooring  comprises  a  peculiar  form 
of  concrete  arch  reinforced  by  a  steel  fabric 
made  of  hard-carbon  drawn-steel  wires. 

During  the  past  year  the  Ball  Engine  Co.. 
Erie,  Pa.,  has  developed  a  new  inertia  governor 
which  has  been  adopted  as  its  standard.  A 
pamphlet  describing  it  shows  it  to  be  a  single- 
weight  governor  and  states  that  it  is  practi- 
cally in  gravity  balance  and  will  regulate  the 
speed  from  the  lowest  speed  to  35  per  cent, 
higher  without  anything  being  removed  from 
or  added  to  it. 

The  seventh  edition  of  catalogue  No.  8,  of  the 
Allis-Chalmers  Co.,  Chicago,  contains  60  pages 
on  the  subject  of  crushing  loUs.  The  book 
deals  with  the  speed  of  rolls,  dry  crushing,  the 
arrangement  of  crushing  plants,  the  erection 
and  operation  of  rolls,  besides  giving  a  detailed 
account  of  the  construction  of  the  different 
classes  of  rolls  it  makes. 

The  Whiting  P'oundry  Equipment  Co.,  Har- 
vey, 111.,  has  issued  catalogue  No.  36  on  cranes 
and  electric  travelers.  The  book  is  a  124-page 
description  of  bracket,  pillar,  jib  and  traveling 
cranes  with  some  50  or  60  full-page  half-tone 
views  of  notable  installations. 

Four  bulletins  on  compressed  air  apparatus 
have  been  received  from  the  Machinery  Depart- 
ment of  the  Havana  Bridge  Works,  Montour 
Falls,  N.  Y.  No.  49  describes  compression 
riveters  which  are  made  in  four  sizes,  of  24,  30. 
06  and  42-inch  reach.  It  is  provided  with  a 
bottom  heading  attachment  by  means  of  which 
a  rivet  on  the  under  side  of  the  work  may  be 
headed  without  inverting  the  machine.  Bulle- 
tins 50  and  51  describe  pneumatic  hammers 
and  dollies.  The  former  are  of  the  Shepard 
type  for  calking,  chipping  and  riveting,  made 
in  six  sizes  from  12  to  22-inches  long  and  using 
from  12  to  20  cubic  feet  of  free  air  per  minute. 
The  dolley  is  to  replace  the  hand  doiley  bar. 
Bulletin  52  explains  the  Shepard  pneumatic 
motor  hoist.  The  motor  consists  of  three  sin- 
gle-acting cylinders  radially  mounted  upon  the 
driving   shaft,   which    is   direct-connected   to   a 


double  train  of  spur  gearing.  It  is  built  in 
sizes  of  %  to  10  tons  capacity,  using  either 
chain  or  wire  rope  hoists. 

The  Buffalo  fan  system  of  heating,  ventilat- 
ing and  drying  is  briefly  explained  in  a  pam- 
phlet Issued  by  the  Buffalo  Forge  Co..  Buffalo, 
>^.  Y.  The  different  methods  of  combining 
heaters  and  blowers  for  different  work  are  rep- 
resented by  a  number  of  cuts,  which  include 
views  of  buildings  containing  typical  installa- 
tions. 

Warren  Webster  &  Co.,  Camden.  N.  J.,  have 
taken  advantage  of  some  striking  instances  of 
pipe  incrustation  to  describe  in  brief  in  a  leaf- 
let the  features  of  their  feed-water  heater  and 
purifier.  The  photographs  show  a  large  pipe 
nearly  closed  up  with  laminations  of  lime  and 
earthy  materials  and  are  particularly  interest- 
ing, as  they  were  taken  from  an  exhaust  steam 
pipe  connected  to  a  feed-water  heater. 

The  Standard  Steam  Specialty  Co.,  Ill  Fifth 
Avenue,  New  York  City,  has  issued  a  number 
of  circulars  relating  to  the  Utility  exhaust 
muffler  tank  and  the  Utility  pump  governor 
valve.  The  muffler  tank  is  placed  in  the  ex- 
haust line  and  is  designed  to  separate  the  oil 
from  the  steam,  to  serve  as  a  return  tank  for 
the  condensation  from  the  heating  system,  to 
act  as  a  feed-water  heater  and  to  govern  the 
operation  of  the  feed  pump.  The  governor 
valve  is  made  to  fit  all  makes  of  pump  gov- 
ernors. 

The  C.  W.  Hunt  Co.,  West  New  Brighton. 
Staten  Island,  N.  Y.,  has  printed  a  pamphlet- 
circular  on  narrow-gauge  electric  storage-bat- 
tery locomotives.  It  is  designed  for  use  with 
industrial  railways  and  comprises  a  storage 
battery,  two  independent  motors  and  eight 
driving  wheels. 

The  annual  offering  of  calendars  to  The  En- 
gineering Record  this  year  has  been  surpris- 
ingly small.  Most  of  those  received,  however, 
are  easily  up  to  the  standard  of  last  year  and 
among  them  may  be  mentioned  the  following: 
The  Ashton  Valve  Co..  2vl  Franklin  St.,  Bos- 
ton, a  large  and  beautiful  calendar  which  will 
be  mailed  on  request  to  any  engineer;  the  Bul- 
lock Electric  Mfg.  Co.,  Cincinnati,  twelve  litho- 
graphed cards  for  the  twelve  months,  each  card 
bearing  the  portrait  of  a  noted  man  of  science 
and  engineering  with  a  brief  sketch  of  his  life 
and  work  on  the  back;  Charles  Millar  &  Son 
Co.,  Utica,  a  large  calendar  with  a  beautiful 
reproduction  of  a  painting  by  J.  G.  Brown;  the 
New  Jersey  Foundry  &  Machine  Co..  9  f^urray 
St.,  New  York,  a  dainty  calendar  accompanying 
the  portraits  of  two  pretty  girls:  the  Lord  & 
Burnham  Co.,  Irvington-on-Hudson,  N.  Y..  a 
large  calendar  showing  an  attractive  occupant 
of  an  attractive  greenhouse;  The  Henry  Martin 
Brick  Machine  Mfg.  Co..  Inc.,  Lancaster,  Pa.,  a 
large  calendar  intended  for  utilitarian  pur- 
poses in  an  office;  Pittsburg  .Meter  Co:.  East 
Pittsburg.  Pa.,  a  wall  calender  with  figures  1 
inch  high:  The  Berger  Mfg.  Co.,  Canton,  O..  a 
wall  calendar  with  monthly  sheets  12%  inches 
square,  attached  to  a  perspective  view  in  colors 
of  its  sheet  metal  works. 


Personal  and  Obituary  Notes. 

Mr.  A.  W.  Stevens  has  been  elected  superin- 
tendent of  the  water-works  department  of 
Logansport,  Ind. 

Mr.  Alfred  E.  Martin,  for  17  years  superin- 
tendent of  the  Framingham,  Mass.,  water  com- 
pany, has  been  elected  superintendent  of  the 
Springfield,  Mass..  water-works. 

William  Perkins  Tyler,  who  was  the  origina- 
tor in  this  country  of  a  method  of  manufactur- 
ing charcoal  iron  for  boiler  tubes,  died  in  New- 
York,  December  27,  aged  53  years. 


Jan.  3,  1903. 

Mr.  J.  F.  Case,  formerly  assistant  engineer  at 
the  Portland,  Ore.,  water-works,  is  in  charge  of 
the  construction  of  bridges  across  the  Pasig 
River,  for  the  Corps  of  Engineers,  U.  S.  A.,  at 
Manila,  P.  I. 

Prof.  I.  J.  Macomber  has  resigned  his  posi- 
tion as  professor  of  electrical  engineering  at 
the  Armour  Institute,  in  Chicago,  to  accept  a 
position  with  Messrs.  Westinghouse,  Church, 
Kerr  &  Co.,  of  New  York. 

Mr.  Gratz  B.  Strickler  has  been  assigned  by 
Mr.  James  Knox  Taylor,  supervising  architect 
of  the  Treasury  Department,  to  superintend  the 
erection  of  the  government  buildings  at  the 
l>ouisiana  Purchase  Exposition. 

The  Engineers'  Club  of  Cincinnati  has  elect- 
ed the  following  officers:  President,  A.  O.  Elz- 
ner;  vice-president,  H.  E.  Warrington;  direc- 
tors, Charles  H.  Meeds,  Prank  E.  Morris  and 
James  A.  Stewart;  secretary  and  treasurer,  J. 
F.  Wilson. 

The  Rochester,  N.  Y.,  Engineering  Society 
has  elected  the  following  officers:  President,  C. 
E.  Turner;  first  vice-president,  Charles  O.  Har- 
ris; second  vice-president,  J.  Foster  Warner; 
secretary,  John  F.  Skinner;  treasurer,  Robert 
Cartwrlght. 

Captain  Robert  McGregor,  Corps  of  Engi- 
neers, U.  S.  A.,  died  in  the  Manila  hospital. 
December  23  from  acute  appendicitis.  He  was 
a  native  of  Michigan,  and  was  graduated  from 
the  U.  S.  Military  Academy  at  West  Point  in 
the  class  of  1889. 

Mr.  A.  Kennedy  Ashworth,  formerly  of  the 
firm  of  D.  Ashworth  &  Son,  consulting  steam 
engineers,  and  for  a  number  of  years  in  charge 
of  the  engineering  department  of  the  Pitts- 
burgh Gage  &  Supply  Co.,  Pittsburgh,  has  been 
appointed  assistant  manager  of  the  Underfeed 
Stoker  Co.,  with  headquarters  in  the  Marquette 
Building,  Chicago. 

Mr.  Bernhard  A.  Behrend  has  been  made 
chief  engineer  of  the  Bullock  Electric  Manufac- 
turing Co.,  of  Cincinnati.  He  is  yet  but  a  very 
young  man,  having  been  born  in  1875,  in  Pom- 
erania,  Germany.  He  began  his  practical  ex- 
perience with  the  Oerlikon  Co.,  at  Zurich, 
Switzerland,  which  he  left  in  1899;  and  in  1900 
he  was  engaged  by  the  Bullock  Company  as 
chief  engineer  of  its  alternating-current  depart- 
ment. 

Edward  S.  Waters,  the  designer  of  the  fa- 
mous .Holyoke  dam  and  for  the  past  15  years 
treasurer  of  the  Holyoke,  Mass.,  water-power 
company,  died  at  his  home  in  that  city  on  De- 
cember 26  of  pneumonia.  He  was  born  at 
Salem  in  1831.  In  1857  he  entered  the  employ 
of  the  Hartford  &  Fishkill  Railroad,  in  the  con- 
struction department,  having  turned  his  atten- 
tion to  civil  engineering  on  his  failure,  owing 
to  ill-health,  to  prepare  for  admission  to  Harv- 
ard University.  At  the  outbreak  of  the  Civil 
War  he  obtained  an  assignment  on  the  staff  of 
General  Burnside,  but  soon  became  a  promi- 
nent member  of  the  engineer  corps.  After  the 
war  he  was  engaged  in  the  lumber  business  in 
Wisconsin  and  for  14  years  at  Wilmington,  111., 
on  the  development  of  the  Kankakee  River.  In 
1887  he  became  identified  with  the  Holyoke 
work  and  has  long  been  regarded  as  one  of  the 
prominent  hydraulic  engineers  of  the  country. 
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Three  Vacancies  in  the  Civil  Engineer  list  of 
the  navy  are  said  to  exist,  and  it  is  reported 
that  competitive  examinations  will  be  held  in 
New  York  and  Chicago,  on  February  16,  by 
Rear  Admiral  Mordecai  T.  Endicott,  chief  of 
the  Bureau  of  Yards  and  Docks,  to  fill  the 
places. 


CONTRACTING    NEWS  Uoche»Ur.     \.     y.— water     bonds     amounting    .to 

'W'wiw  I   nn>^  I   ■■«««    IVKVV*?  $3,000,000  have  been  8old. 

^^ °^  SPECIAL  INTEREST  TO  Washington.    D.    C— lil.ls    will    be    received    at    the 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND  office  of  the  WHRhliigton  Anueduct,  Jan.  :!8.  for  flltem, 

MANUFACTURER.^  •"""'^  water  reservoir  and  appurtenaDces.  and  cement, 

ivi«iNUi-AOiUKtK&  gg  advertised  In  The  Knglneerlng  Uecord. 

or  Enqineerinq  and  Builoinq  supplies.  BalUfnore.   Kd.-Bld8   are   wanted   Jan.   T   for  fnr- 

-            — nlshing  and   delivering  water   meters   which   may  be 

For  proposals  see  paaes  47.  48.  BO  and  S3.  required,  to  the  Water  Ucpt.  of  this  city,  durlni?  the 

'^                     p   u  »     ',  to,  wno  eo.  ^^^^  jj,^^      ^^^^^^   ^    ^j^^^    ^^^^^  ^^^^      Address 

— Thos.  G.  Uayes,  Pres.  Bd.  of  Awards. 

WATER.  OeorgetoKn,  8.  V. — Hlds  will  be  received  Jan.  16  bv 

Brocftton,  Mass.— The  V.  S.  Cast  Iron  Pipe  &  Poun-  V"  '*'',•  °^,  K,"^  .^'H?L  '"■■  '><>■■'"«  «■>  artesian  well.  Ad 

dry   Co.,  of   Philadelphia,    Pa.,    Is   stated   to   have  se-  "'^^^^  •'■  ^-  Steele,  thmn. 

^,i^^T^%!^  l^"p?'a«?l?8.^^0^.eVr  to^n^."'-  la.1ZTa'r.«^v-;:^';?d"'pfr°8t?ln'''ja«t:u"arr  "'"  "^ 

mag.,  lor  i^i.jo^.  j    p^^^s,  of  Weston.     O.  L.  Fries,  of  Parkersburg. 

Crompion,  H.  I. — The  citizens  are  reported  to  have  Pnutnrin.    n Roni     h     vi.nn     Pn„r    «.»(»   «h    ,.» 

be  r^  5?.l°Tt-  ^mLTr^'llttltroTlZ'^oZ  ii'ls^'o^f  HeaHh,"  Columb;is'!*'a^rltes  thi^^osfoX'  htrin^l^:^ 

"v&ter  and  co^  Ihnut  \innnn^^^^  «'«t^''  w'"'''*  and  '»  ""'  contemplating  any  extens  on 

?aaCumlskv    have    lien   «'nnnintSi   I?n  ^nS>m1?.°„/ ,^  "'  '^''»''8«  '""■  ""*  present.     It  Is,  however,   talking  of 

Ive  chrrle  of  Its  cSrucTi                 committee   to  ^  n,u„ieipal   electric  light  plant,   which  will  problbly 

tuaige  oi   lis  construction.  ^g  started  under  the  new  council  to  be  elected  In  the 

Providence,  R.  I. — The  Warren  Pdv.  ft  Mach    Co  spring.     Nothing  has  as  yet  been  done  on  the  project 

160  Bway,  New  York,  has  been  awarded  the  contract  except  talk  and  figure. 

fh'e  bas'l8'of"bldf  oueSed^DeL^'oo*'  *The^ri'^rten""iroS  '^''*''    ^"'""■.   Uir^n.-Tlxe    Village    Recorder    writes 

Wks    bid  $33  50  oe?  ton  ■  the  US    rn»t  frnn  Pinl  *  ">"'  nothing  has  been  done  regarding  water  works  at 

i-dy"  CoV$l'9o''/oVpTpe'4\o''-8*'inche8  In"dlLm''ete*  liKied""^^    ""^   ''''^'"'""'y   <"   constructing   being 

and  ?34.80  for  pipe  12  to  24  Inches.  <llscussed. 

Anhflcld,  Mass. — John  M.  Sears,  Town  Clk.,  writes  .-liyomu.  Wis. — The  citizens  are  stated  to  have  voted 

that   a   stock    company  Is   being  formed   here  to  con-  ■••'c-  2.'!  to  construct  water  works  and  an  electric  light 

struct  water  works.     A.  D.  Daniels,   of  Ashfleld,  and  plant. 

L    Farragut,  of  New  York,  N.  Y.,  are  reported  Inter-  Truman,  ifinn.-BIda  will  be   received  Jan.   20  by 

O.   N.   Steenstrup,  Village  Recorder,  for  $5,800  water- 

Yonkers,  2V.   Y. — The   Water  Bd.   on  Dec.   18  Is  re-  works  bonds, 

ported   to  have  decided   to  engage  a  consulting  engl-  w,„ti,m„i-    m.«„      via„  «,iii  i,»  .«..«i„..i  o^i,    i  %., 

neer  to  assist   in   the  preparation  of   plans   and  con  ,hJ  v1l&  Po^nclT^;?  »?  o^n  ™  Jr  wrt^      T^h^  J 

St  ruction  of  the  proposed  filter  bed  system,  and  Comrs.  %,}  vmLe  Recorder  *  '              *            ^'     ^°  °  ^• 

I'iannery  and  Walsh  were  app6inted  on  committee  to  """'   "'"^se  Kecoraer. 

secure  this  engineer.  Two     HarJmra.     Minn. — Water     and     light       bonds 

Alexandria  Bay,  N.   Y.— The  Village   Trus.   are   re  amounting  to  $24,000  are  reported  to  have  been  sold. 

ported    to   be   considering   the   construction    of   water  Henderson.  Ky. — It  Is  reported  that  the  Council  will 

works   and  a  sewerage   system.     Frank  A.   Hinds,   of  employ  a  water  engineer  to  prepare  plans  for  water 

Watertown,  will  prepare  the  plans  and  estimates.  works. 

J'lainfleld,  N.  J. — See  "Dwellings."  Ft.  Morgan,  Ala.—L,.  Cravens,  Q.  M.,  writes  that  It 

1-hiladclphia,    Po.— Mayor   Ashbrldge    has    approved  ■  ifA,^^''"  ,''t?"?»n°  w»n  *°    ■•''a^^ert'*^    '»■■    W<»s    f"" 

the  ordinance  providing  for  the  laying  of  water  mains  smKing  an   artesian   wen. 

lor  the  distribution  of  filtered  water  In   Uobblns,  Ta-  Uirmingham,  Ala. — The  Mayor  has  appointed  Alder- 

(ony  and  VVorrall  Sts.,  Old  Front  St.  Road  and  Frank-  men    J.    J.    Altman  and    Harry   Jones   to   consider  the 

ford,   Torresdale  and  Kensington  Aves.  advisability  of  city  owning  water  works. 

Lebanon.  Po.— The  Heights  Water  Co.,  of  Lebanon,  Cuero,    Tex. — It   Is    reported    that    bonds  for    water 

is  reported  Incorporated,  with  a  capital  of  $15,000.  works  Improvements  have  been  authorized  by  vote. 

Wntcrtown,  JT.Y.— Local   press  reports  state   that  Cfticfcogfto, /nd.  Ter.— See  "Sewerage  and  Sewage  DIs- 

at  a  meeting  of  the  Water  Bd.  Dec.  22  the  City  Engr.  posal  " 

presented   estimates   on    the   contemplated  sources   of  ' 

water  supply  for  the  city.     A  resolution  \yas  adopted  Memphis,   Tenn. — The  Water  Com.   of  City   Council 

providing   that  a   committee  to  be  selected  from   the  on  Dec.  22  decided  that  the  Artesian  Water  Co.  might 

Water  Bd.,   with  Pres.   Knowltori  and  City  Engr.   Mc-  proceed   with   the  construction  of   6   wells  and   other 

Comb,  to  visit  certain  cities  and  examine  the  filtration  improvements. 

systems  in  use,  and  report  at  the  meeting  In  Jan.  „_„ „^,    „„^      .^  .     „.„f„j  »t„»  „„„«  „. •„,„!„„'» 

°  Beaumont,  Tex. — It  is  stated  that  some  extensions 

Brighton,  N.   Y.— The   Rochester    &    Lake  Ontario  i"'"  }"  ^  '°?,<'«  'o  the  plant  of  the  Beaumont  Water 
Water  Co.,   of  Rochester,  has  been  Incorporated   with  Horks  Co.     Geo.  «.  Sykcs,  Lh.  Engr. 
a   capital  of  $2,500,000,  to  supply  water  from    Lake  Ardmore,  Ind.  VTer.— Bids  are  wanted  Jan.   14  for 
Ontario  to  the  villages  of  Brighton  and  Falrport,  and  constructing  water  works,  as   advertised  In  The  En- 
In  the  towns  of  Greece,  Gales  and  Brighton,  In  Monroe  gineerlng  Record 
County.     Geo.  M.  Bunting,  of  Philadelphia,  Pa.  ;  Samp- 
son   Q.    Mingle,    of   New   York,   and   A.    H.    Harris,   of  /5t.  Louis,  Mo. — Local  press  reports  state  that  bids 
Rochester,  are  among  the  Incorporators.  will  be  received  Jan.   13  by  the  Bd.  of  Pub.  Improv. 
,,,,.,,                          ,  for  Installing  6  furnaces  In  the  low-service  pumping 

Brooklyn.   A'.    Y. — The   following    bids   were   opene<l  station 

Dec.  30  by  R.  G.  Monroe,  Comr.  of  Water  Supply,  for  . 

fiirnlshing  and  laying  water  mains  In  92  streets,  only  St.   Martinsville,  La. — The  citizens  ob  Dec.   26  are 

the  main  Items  being  given  :  stated  to  have  voted  to  Issue  bonds  for  water  works 

g  and  an  electric  light  plant. 

Z              nB  Denver,   Colo. — Incorporation   papers   of   the   Middle 

Items  and  Quantities.               oE              _■§  Park  Land  &  Irrigation  Co.   were  filed  on  Dec.  24  In 

55               Ja«  the  office   of   the   Secy,   of   State   by   Wm.    F.    Knight, 

,2*              S,^  I'res.   of   the   Knight   Investment  Co. ;     Saml.   D.   Mc- 

Straight  pipe,  2,675  tons $30.50        $29.15  Daniel,  and  others  ;  capital.  $100,000. 

Specials.    190    tons 58.00           3a00  ^       ^    ,       ^.        ^,         „,         ,„    „     .    ,,      ,  „„„ , 

"0-ln    pipe    to   lay    1  800  ft                           48                50  Orand  Junctxon,  Colo. — Chas.  W.   Haskell,  of  Grand 

I'-in    nine'   to  lav'  12  100   ft .20               .32  Junction,   Engr.  In  Charge,  writes  that  It  Is  proposed 

S-"ln    pipe  'to  lay    57  000  ft                           18               .25  to  construct  a  ditch  18  miles  In  length  from  Gunnison 

»i  in:  pipe,'  to  lay,"  34,'000  ft 16              .18  for  Irrigation  purposes.     Bids  for  the  work  will  be  re 

273   lire   hydrants,    total 5,651.00     7,507.50  celved  at  once      The  North    Delta  Canal   Co.   Is  the 

.Macadam   relay,  2,600  sq.   yds 15              .30  owner.     J.  H.  Colo,  Pres.,  and  W.  H.   Burnett,  becy.. 

Block  pavt.   relay,  3.000  sq.  yds...           .15              .20  both  of  Delta.                                                          .           .,, 

Asphalt   relay,   1,700  sq.   yds 4.00            3.10  It  Is  stated  that  a  water  and  sewerage  system  will 

20-ln.  wet  coinecfns  to  48-in.  pipe,  2    575.00        550.00  be   constructed   at  the    Indian   Training   School,   Con- 
gress having  appropriated  $18,000  for  this  work.  Theo. 

Brooklyn,  N.    Y. — The   following   bids   were  opened  Q.  Lemmon,  Supt. 
Dec.  30  by  R.  G.  Monroe,  Comr.  of  Water  Supply,  for 

furnishing  and  laying  30-In.  cast  Iron  force  main   In  Denver,    Colo. — Geo.     Richardson,     Secy.     Farmers 

Underhlll  Ave.  and  for  other  mains :  High  Line  Canal  &  Reservoir  Co.,  writes  that  nothing 

o  has  been  definitely  decided  about  proposed   irrigation 

jiS        K                 S  district:  expect  to  build  some  reservoirs. 
■2        ^S          .»          '-'S 

Main  Items* Quantities,     ufc        j-c        ^'s           d"  Itenton,   Wash. — The   Washington   PIpe&   Foundry 

SS        ■§;?        ^  %          o*  Co.,  of  Tacoma,  Is  stated  to  have  secured  the  contract 

S,           S,           £             I?  for  constructing  the  water  works,  at  $4,750. 

30-In.  C.  I.  pipe,  297  tons.$31.00  $35.00  $29.50  $30.50  ,..,,,.         ,„     .       „,    „    ^  .,      ...„  ,„^..„   i„ 

30-In.   apeclal8r43   tons..    58.00     60.00     55.00     57.00  ^«''*''  X"*'!!'"'  I*^'"'''C~^,  "i  i*^°"'?' .'^HJ°*' ?.?.>„i}" 

201n.  CI.  pipe,  40  tons.    31.00     32.00     29.50     31.00  specter   who    has  been   here   looking  Into  the   proposl- 

20-ln.  specials;  liyj  tons.   58.00     58.00     55.00     58.00  tlon   of   building  an  irrigation  systein  on  the  Yakima 

fin    iJiDe    202   tons 31.00     31.00     29.50     31.00  Indian  reservation,  will  return  to  Washington,  D-  <-.. 

Lav  M-ln    pine    1750  ft       1.17        1.75       2.20       2.00  and  make  a  report  to   the  department.      In  all  proba 

Lav    -10  in    pipe'   375  ft   !       .49       1.00       1.60         .90  blllty  the  canal  will  be  built,  and  it  will  open  up  a 

Lay.'  12-ln'.  pipe,  3,625  ft.       .20          .75          .75          .47  large  body  of  land  to  cultivation. 

Jamaica   L  I ,  N  Y.— The  following  bids  were  opened  Dec.  30  by  R.  G.  Monroe,  Comfr.  Water  Supply,  N.  Y. 

City,  for  laying  water  mains  In  N.  Washington  PI.  and  other  ^sweets  In  Q»^°^^  "oro.  -.^^^^  ^            predk.  N 

Main   Items  and  Quantities.                        P«°'i\?!;!:;  ^^«Vno             "^SW^nO     ''""""mo^o""          ^$30  50 

Straight  pine.  450  tons $31.00  $31.00               $30.50               $32.00               $ao.oO 

Branches.    30    tons 58.00  oS.OO                 o7.oO                 68.00                 a/.ou 

Karth   excavation,   10,000  cu.  yds. ...... .                 .2o  .30                    .2o                    .26                    .^t 

Fllllrig  and  embankment.  15,200  cu.  yds..                  .25  .50                     .25                      .30                     .si 

Lavlnl   12-ln.    pipe,  5.145   ft -29  .30                     .30                      .30                     ... 

Laying   8in.    pipe.   4,330   ft -22  .15                     .25                      .24                     .20 

82^do§bfe.nozSle'cas4'hydrantV,'wtai:::::     $7.790:ob  $2,870:00         $4,205:50         $7,626.00         $2,870:0O 
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Whatcom,  Wash.— the  City  Council  is  stated  to 
hare  ordered  extension  of  tlie  water  main  to  lOureltii 
addition  ;  prol)able  cost  of  improvement,  1^5,100. 

Wnimr,  Wash. — The  follovrlng  bids  were  opened  by 
the  City  Councii  Dec.  17  (or  constructing  water 
works:  M,  B.  &  E.  T.  Hay,  $14,998;  Jas.  C.  Broad. 
Spokane,  |14,865  (awarded  contract)  :  W.  E.  Thoma.s, 
«15.000.  and  Bell  &  Price.  $15,938.  Geo.  X.  Matzger. 
Town  Clk. 

.idaw.  Orr.—it.  A.  Ferguson,  City  Recorder,  writes 
that  it  is  proposed  to  construct  water  works,  at  a  cost 
of  from  S.i.oiHl  to  $7,.">oii.  It  is  tlrst  required  to  liave 
an  amendment  to  the  charter,  and  this  has  been  draft- 
ed and  will  go  before  Legislature  as  soon  as  it  con- 
venes. 

Redlanda,  Vol. — A  press  report  states  that  the  Itiv- 
erside  Water  Co.  has  purchased  land  Just  west  of  Ked- 
lands  and  w^lll  Install  a  pumping  plant  and  develop 
water  on  property  for  use  of  the  Riverside  orange 
groves. 

Merced,  Col. — C.  B.  Harrell,  City  Clk.,  writes  that 
it  is  proposed  to  construct  water  works  and  an  electric 
light  plant,  at  a  probable  cost  of  $95,000.  The  elec 
tion  for  same  has  not  yet  been  held. 

Log  Angelea,  Col. — The  Paloverde  Irrigation  &  Im- 
provement Co.  has  been  Incorporated ;  capital,  $25,000. 
Directors :  A.  tj.  Hinckley,  Jas.  V.  Donthill,  Geo.  S. 
Whaley,  and   others. 

It  Is  stated  that  bids  will  be  received  Jan.  5  by  the 
iMmestic  Water  Dept.,  32'2  Wilcox  Bldg.,'  for  a  double 
acting  duplex  pump,  having  4,500  gal.  capacity  per 
minute,  lifted  at  a  height  of  230  ft. ;  also  for  an  in- 
verted vertical  engine. 

ilodesto,  Cal. — It  is  stated  that  bids  will  be  re- 
ceived Jan.  6  by  the  Bd.  of  Dirs.  of  the  Modesto  Irri- 
gation Ulst.,  for  the  purchase  of  $130,000  bonds.  C.  ti. 
Abbott,  Secy. 

San  Bernardino,  Cal. — City  Clk.  Legare  Allen  writes 
that  at  the  election  held  Dec.  23  on  the  issue  of  water 
bonds,  the  1st  and  2d  propositions  for  $163,000  and 
$68,000  water  bonds  carried,  and  the  3d  proposition 
for  $66,000  water  bonds  was  defeated. 

Truckcc,  Cal. — The  McGlashan  Water  Co.,  of 
Truckee,  has  been  incorporated,  with  u  capital  of  $30,- 
000.  Directors :  C.  F.  McGlashan,  F.  Finnegan,  and 
others. 

Layton.  Utah. — The  Stockholders  of  the  Holmes 
Creek  Irrigating  Co.  are  stated  to  have  authorized  the 
directors  to  secure  estimates  of  cost  of  making  a  cob- 
ble Hume  through  which  to  run  the  waters  of  llolmes 
Creek  from  the  mouth  of  the  canyon  to  the  mountain 
road,  a  distance  of  about  80  rods. 

Calyary,  Ana.,  A'.  W.  T. — The  Canadian  Pacific  Ity. 
Co.  Is  reported  to  have  on  hand  a  project  to  irrigate 
the  territory  between  Calgary  and  Medicine  Hat,  em- 
bracing 2,.'i(t0.000  acres  of  semi-arid  land. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

noston,  Ma»a. — C.  G.  Beldon  &  Co.,  of  Qulncy,  are 
stated  to  have  secured  the  contract  for  constructing 
Sec.  48  of  the  high  level  sewer  at  Qulncy,  for  $241,- 
000. 

Brooklyn,  A'.  Y. — At  a  meeting  of  the  local  board 
of  the  wllllamsburgh  District  Dec.  26  a  resolution 
was  passed  recommending  the  construction  of  a  sewer 
to  take  the  place  of  the  present  Bushwlck  Creek 
sewer,  at  a  cost  of  $75,000. 

Kids  will  lie  received  Jan.  14  by  J.  Edw.  Swan 
Strom.  ISoni.  Pres.,  for  furnishing  material  and  con- 
structing ai  sewer  in  jMirtlons  of  Narrow  Ave.  ;  also 
outlet  sewers  In  portions  of  3  streets.  Engineer's  est! 
mate  is  as  follows :  710  lin.  ft  30-in.  brick  sewer. 
5,610  lin.  ft.  12  to  24-ln.  vitrified  stoneware  pipe 
sewer,  etc. 

Buflolo.  y.  7. — The  city,  intends  to  purchase  prop- 
erty on  Hamburg  .St.  for  a  dry  sewage  pumping  plant ; 
size,   199x298  ft 

Alexandria  Bay,  H.  Y. — See  "Water." 

Albany,  A'.  V. — Local  press  reports  state  that  the 
construction  of  an  intercepting  sewer  Is  in  contem- 
plation :  it  will  be  about  11,000  ft  in  length  and  ac- 
commodate all  sewage  of  city,  and  deposit  it  in  the 
Hudson  River;  it  will  probably  cost  about  $500,000. 

Philadelphia,  Pa. — See  "Electric  Railways." 

Reading,  Pa. — See  Paving  and  Roadmaklng. 

Harrisbury,  Pa. — Local  press  reports  state  bids  will 
be  received  Jan.  7  by  Highway  Comr.  McConkey  for 
constructing  a  12-in.'  terra  cotta  pipe  sewer  in  por- 
llons  of  llerr  St.  :  also  for  grading  the  eastern  ap- 
proach of  the  Herr  St.   subway. 

Augusta,  Ga. — About  2,200  lin.  ft.  brick  sewer,  egg 
shape,  36x54.  will  be  constructed  at  once.  Plans  on 
file  at  City  Engr.'s  oflice. 

Richmond,  Ind. — It  Is  stated  that  the  Legislature 
will  be  aaked  to  appropriate  $15,000,  to  be  used  for 
the  disposal  of  sewage  at  the  Easthaven  Hospital. 

Youngstouin,  O. — The  City  Council  has  passed  or- 
dinances providing  for  the  construction  of  sewers  in 
Hughes  St  and  Delason  Ave. 

Winchester,  III. — Chas.  H.  Condit,  F.  H.  Allen,  and 
other  owners  of  a  tract  of  land  comprising  12,000 
acres  west  of  the  city  along  Illinois  River  and  be- 
tween Sandy,  Walnut,  and  Plum  Creeks,  are  reported 
to  have  petitioned  the  Scott  Co.  Comrs.  for  the  forma- 
tion of  the  "Big  Swan  Drainage  and  Levee  District" 
Levees  will  be  built  for  a  distance  of  15  miles,  and 
■team  pumps  will  lie  put  in  and  operated  to  dispose 
of  surface  water. 

Chicago,  III. — Local   press   reports    state    that  im- 

?irovements  of  the  north  branch  of  Chicago  River 
rom  Belmont  to  Ijawrence  Ave.  was  ordered  by  the 
Engineering  Com.  of  the  Drainage  Bd.  Dec.  22.  The 
present  stream  will  be  widened  and  straightened  at 
a  cost  of  $700,000.  The  plan  contemplates  a  channel 
90  ft  wide  and  8  ft.  deep  to  cleanse  the  lower  por- 
tion of  the  north  branch,  and  supply  additional  water 
for  the  dilution  of  the  city's  sewage.  The  work  will 
require  the  excavation  of  about  1,000,000  cu.  yds.  of 
material  and  the  construction  of  several  miles  of 
dock.  In  addition  to  this  $50,000  will  be  expended 
in  constmctlng  new  bridges  across  the  channel. 


A'cip  Albany,  Ind. — The  Co.  Comrs.  are  reported  to 
have  decided  to  ask  City  Councll  to  construct  a  sewer 
from  Vincennes  St  to  the  mouth  of  Falling  Run.  It 
will   probably   cost   $30,000. 

Pindlay,  O. — Plans  have  been  prepared  and  con- 
tracts will  he  let  early  In  the  spring  (or  pipe  sewers 
in  Front,  Shlnkle.  M,  E.  Lincoln  and  W.  Lincoln 
Sts.  and  Washington  Ave.  John  W.  S.  Rlegle,  City 
Engr. 

Decatur,  111. — Bids  will  be  received  Jan.  23  by  the 
Drainage  Comrs.  of  Illinois  Special  Drainage  Dlst  for 
constructing  certain  ditches  calling  for  the  excava- 
tion of  90.000  cu.  yds.  of  earth,  for  constructing 
1.285  rods  of  tile  drain ;  also  for  furnishing  f.  0.  b. 
cars  at  Latham  21,200  10,  15  and  18-ln.  tile.  Jas. 
.\lllson,  Chmn. 

Toledo,  O. — Bids  will  be  received  Jan.  12  by  Chas. 
H.  Nauts,  City  Clk.,  for  furnishing  material  and  con- 
structing a  circular  pipe  sewer  8,  10  and  12  In.  In- 
side diameter  in  portions  of  Genesee  St ;  also  for  fur- 
nishing material  and  constructing  a  circular  brick 
sewer  2  ft.  Inside  diameter  and  4  In.  shell  and  a  cir- 
cular pipe  sewer  15  in.  inside  diameter  in  portions  of 
Scottwood  Ave. 

Cincinnati,  O. — Bids  will  be  received  by  the  Hd.  of 
Pub.  Service  Jan.  26  for  improving  and  constructing 
trunk  sewers  and  drains  in  portions  of  3  streets.  Rob 
ert  Allison,  Pres. 

Pine  Bluff,  Ark. — S.  Gelsrelter,  Secy.  Drainage 
Dlst,  writes  in  regard  to  the  contemplated. drainage 
district  at  Pine  Bluff,  that  nothing  definite  has  as  yet 
been  done,  and  the  preliminary  survey  cannot  be 
cbmpleted  until  the  water  subsides.  It  is  doubtful 
whether  anything  further  can  be  done  until  next 
summer. 

Chickaslm,  Ind.  Ter. — A  press  report  states  that 
F.  W.  Gale,  of  Chicago,  111.,  Gen.  Western  Mgr.  of 
Erie  City  Iron  Works  Co.,  of  Pennsylvania,  who  holds 
a  franchise  for  a  water  works  system  for  Chickasha, 
was  granted  a  franchise  for  a  gas  and  sewerage  sys- 
tem by  City  Council  Dec.  18.  All  three  systems  will 
be  put  in  at  the  same  time,  and  work  will  begin  im- 
mediately. 

Pendleton.  Ore. — Thos.  Fitzgerald,  City  Recorder, 
writes  that  the  citizens  voted  Dec.  18  to  issue  $30,000 
bonds  for  a  sewerage  system. 

Grand  Junction,  Colo. — See  "Water." 

Nampa,  Idaho. — The  City  Council  is  stated  to  have 
decided  to  let  contracts  for  a  septic  tank,  settling 
basins  and  filtering  beds,  for  the  completion  of  the 
sewerage  system. 

Merced,  Cal. — It  is  stated  that  bids  are  wanted 
.Tan.  7  for  a  drain  pipe  along  the  Ashby  and  British 
Colony  Road  to  the  I.,andrant  Co.  Road.  W.  H.  Croop, 
Clk. 

BRIDGES. 

Roston,  Mass. — Local  press  reports  state  that  the 
Metropolitan  Park  Bd.  has  completed  plans  for  the 
draw  (or  the  Wellington  bridge,  and  will  soon  ask 
bids  for  constructing  same. 

hCKisburfi,  Pa. — It  is  stated  that  plans  are  to  be 
prepared  at  once  and  bids  asked  as  soon  as  possible 
for  the  building  of  a  bridge  across  Susquehanna  River 
at  Lewlsbuig,  connecting  Union  and  Northumberland 
Counties.     The  bridge  is  to  be  1,200  ft.  long. 

Alleiihenii.  Pa. — Local  press  reports  state  that  the 
Westei-n  Bridge  Co.  has  filed  plans  with  Capt.  W.  L. 
Slbcrt  for  the  erection  of  a  bridge  to  span  the  Ohio 
River  at  Preble  Ave.,  Allegheny. 

Sharon.  Pa. — The  building  of  a  viaduct  at  Budd 
Ave.  is  reported  to  be  under  consideration. 

Sayre,  Pa. — The  contracts  for  constructing  a  county 
bridge  across  Susquehanna  itiver,  at  Sayre,  are  re- 
ported to  have  been  awarded  as  follows  :  To  Herman 
Rlebe,  of  Lansford,  Pa.,  for  the  substructure  at  $7,- 
950,  and  to  Wynkoop  &  Bialy  Co.,  N.  Y.  City,  N.  Y., 
for  the  superstructure,  at  $31,999. 

Seneca  Falls.  N.  Y. — Bridge  bonds  amounting  to 
$19,800  have  been  sold. 

Pulaski,  Pa. — Bids  are  wanted  Jan.  14  for  rebuild- 
ing the  substructure  and  superstructure  of  the  bridge 
over  Shenango  River  at  Pulaski ;  probable  cost,  $20,- 
000.  Wm.  A.  Stone.  Chmn.  Bd.  Comrs.  of  Pub. 
Grounds  &  Bldgs.,   Harrisbiirg. 

New  Castle.  I'a. — The  l)uildlng  of  a  viaduct  at 
Cherry  St.  is  said  to  be  under  consideration. 

Pittsburg,  Pa. — Capt.  Sibert  has,  according  to  local 
press  reports,  submitted  a  report  with  recommenda- 
tions to  the  Secy,  of  War  at  Washington,  for  the 
raising  of  Union  bridge  across  Allegheny  River,  35  ft 

Philadelphia,  Pa.— See  "Electric  Railways." 

I'orfc,  Pa. — Local  press  reports  state  that  the  York 
Bridge  Co.,  of  York,  has  secured  the  contract  to  con- 
struct a  bridge  at  Richland  Ave.,  for  $22,490. 

Wilmtnfiton,  Del. — The  Park  Com.  is  reported  to  be 
preparing  plans  (or  park  Improvements,  including  the 
widening  of  18th  St.,  and  the  construction  of  a  boule- 
vard on  said  street,  which  will  include  the  building 
of  2  macadamized  roads,  also  a  bridge  across  the 
Brandywlne. 

Philadelphia,  Pa. — Mavor  Ashbrldge  has  signed  the 
ordinance  granting  the  Rapid  Transit  Co.  permission 
to  construct  a  bridge  across  Scbnylklll  River  at  Mar- 
ket  St. 

Utica.  N.  y. — Engr.  CiilTord  Lewis.  Jr.,  reports  the 
Schuyler  St.  bridge  to  be  unsafe,  and  recommends  its 
Immediate  repair  and  the  building  of  a  new  structure 
in  the  near  future. 

A'lic  York,  N.  Y. — Bids  will  be  received  Jan.  30  by 
the  Aqueduct  Comrs.  (or  furnishing  material  and 
building  14  highwav  bridge  steel  superstructures  in 
Westchester  Co.     Wm.  II.  Ten  Eyck,  Pres. 

.lacksonville.  Flu. — A  correspondent  writes  that  bids 
are  asked  (or  building  the  Bridge  St  viaduct,  and  that 
plans,  etc.,  can  be  had  (rom  B.  B.  Pleasants,  Engr. 
Roadway  Atlantic  Coast  Line  II.  R.,  Wilmington. 
N.  C,  or  (rom  P.  Aylett.  Bridge  Engr.,  Seaboard  Air 
Line,    Portsmouth,   Va. 

Marseilles,  III.— It  Is  reported  that  a  $12,000  bridge 
Is  to  be  built  across  the  Canal  In  this  city. 


Rockford,  III. — The  Northwestern  R.  R.  officials  are 
reported  to  have  made  an  offer  to  Mayor  Hutchlns  to 
open  Wyman  St.  by  constructing  a  bridge  and  main- 
taining it,  provided  the  city  construct  abutments  (or 
said  bridge,  and  excavate  the  opening  o(  the  street. 

Molitie,  III. — Press  reports  state  that  the  Com.  to 
whom  the  Supervisors  referred  the  building  of  a 
bridge  across  Rock  River  will  submit  the  following 
estimates  of  the  cost  of  constructing  bridge,  without 
fills  or  excavations :  At  Cleveland,  $'20,000 ;  Barstow, 
$28,000;   Colona,  $26,000. 

Jf  ili(joi(*ec.  Wis. — Local  press  reports  state  that  the 
officials  of  the  Northwestern  R.  R.  have  assured  the 
Bd.  Pub.  Wks.  that  they  will  build  the  al)utments  of 
the  proposed  viaduct  at  Bartlett  St.  18th  Ward,  the 
city  to  build  the  remainder  of  the  structure. 

Huron,  O. — It  is  stated  that  plans  have  been  pre- 
pared for  a  $60,000  bridge  which  the  Lake  Shore  Elec- 
tric Ry.  Co.  contemplates  building  in  this  city. 

Waterloo,  la. — It  is  stated  that  a  bridge  Is  to  be 
built  across  Black  Hawk  River  In  connection  with  the 
Cedar  Falls  road ;  said  road  Is  to  be  opened  next 
spring. 

Sioux  City,  la.-  Local  press  reports  state  that 
plans  will  soon  be  prepared  by  City  Engr.  Lewis  (or 
2  steel  bridges  which  will  replace  structures  now 
across  Perrv  Creek,  at  junction  o(  West  3d  and  4th 
Sts.  and  in  3d  St 

Marinette,  Wis. — The  Business  Men  are  said  to  be 
interested  in  the  building  of  a  draw  bridge  across  the 
River  near  H.  Wltbeck's  Mill. 

Chicofio,  III, — See  "Sewerage  and  Sewage  Disposal." 

Iranian,  O. — See  "Railroads." 

Albion,  Ind. — It  is  stated  that  bids  will  be  received 
Jan.  G  by  Thos.  A.  Huston,  Co.  Aud.,  for  constructing 
0  steel  leg  girder  Co.  bridges.  Address  Jas.  T.  John- 
ston, Bridge  Engr. 

Niles,  U. — Local  press  reports  state  that  bids  will 
soon  be  asked  by  the  Co.  Comrs.  for  the  stone  work 
on  the  2  bridges  to  be  built  In  this  city. 

Adair,  Mich. — It  is  reported  that  a  steel  bridge  is 
to  be  built  across  Belle  River  next  spring. 

Youngstoion,  O. — See  "Business  Buildings." 

Ironton.  O. — Press  reports  state  that  the  Cincin- 
nati, Hamilton  &  Dayton  Ry.  Co.  will  build  Jointly 
with  the  Chesapeake  &  Ohio  R.  R.  Co.  a  bridge  across 
Ohio  River  between  Ironton  and  Ashland,  Ky. 

Youngstown,  O. — Local  press  reports  state  that  the 
cost  of  Mill  Creek  bridge  Is  to  be  Increased  from 
$150,000  to  $200,000.  It  Is  reported  to  be  the  In- 
tention of  the  Co.  Comrs.  to  build  the  bridge  300  ft 
longer  than  was  at  first  intended. 

Kansas  City,  Mo. — Press  reports  state  that  a  com- 
pany has  been  organized  In  Kansas  City  under  the 
name  of  the  Kansas  City  and  Clay  County  Toll  Bridge 
Co.,  which  has  for  its  purpose  the  building  of  a 
bridge  from  Holmes  St  in  Kansas  City  to  the  fair 
grounds  boulevard  in  Clay  County.  Jas.  Lynn,  of 
Wabash,  Ind.,  is  said  to  be  one  of  the  directors  of  the 
company. 

CastroviUe,  Tex. —  H.  E.  Haass,  Co.  Judge  of  Hondo, 
writes  that  bids  will  be  received  Feb.  10  for  con- 
structing a  bridge  over  Medina  River  at  Castrovllle. 
consisting  of  1  252-(t  steel  span  and  2  100-ft.  spans 
with  2  stone  piers  and  2  stone  abutments.  Probable 
cost,  $13,000  to  $15,000. 

Westmoreland,  Kan. — It  is  stated  that  bids  will  be 
received  Jan.  10  by  the  Bd.  of  Comrs.  for  construct- 
ing 2  40-ft.  steel  span  bridges  and  1  50-ft  span.  A. 
P.  Scritchfleid,  Co.  Clk. 

Omaha,  Neb. — It  is  stated  that  a  viaduct,  from 
Ninth  and  Capitol  Ave.,  over  the  tracks  at  the  loot 
of  Davenport  St.  is  to  be  constructed  as  a  part  of 
the  plant  of  the  Union  Pacific  shops. 

Tacoma,  Wasli. — It  Is  stated  that  bids  are  wanted 
Jan.  15  (or  constructing  a  240  ft  span  draw  bridge 
over  Ptiyallup  River.     Norton  L.  Taylor,  City  Engr. 

PAVING  AND  ROADMAKING. 

Boston,  Mass. — Local  press  reports  state  that  the 
committee  appointed  by  the  Ma.vor  to  devise  some 
plan  for  Improving  the  teaming  facilities  across  the 
city  between  the  two  terminal  stations  has  voted  to 
recommend  to  the  Mayor  and  the  City  Government 
the  immediate  adoption  of  wliat  is  known  as  the  At- 
lantic Ave.  Improvement,  involving  the  widening  of 
the  avenue  (rom  Rowe's  whar(  to  Eastern  Ave.  by  the 
narrowing  of  the  sidewalks  between  these  points,  at 
an  estimated  cost  of  between  $50,000  and  $100,000: 
also  to  recommend  the  widening  of  Causeway  St.  20 
(t.  (rom  Beverly  St.  to  New  Washington  St  at  an 
estimated  cost  o(  $50,000.  It  was  also  voted  to 
recommend  and  request  Mayor  Collins  to  have  plans 
prepared  and  estimates  o(  the  cost  o(  the  proposed 
Improvement  made  looking  to  the  widening  of  Ex- 
change St.  about  25  ft.  and  the  Improvement  of 
Dock  Sq. 

Springfield,  Mass. — Mavor  Ellis  has  signed  the  or- 
der providing  for  the  $125,000  Court  Sq.  extension 
bond  Issue. 

Westfteld,  Mass. — The  Improving  of  the  public 
square  by  paving  with  brick  or  asphalt  Is  reported  to 
be  contemplated. 

Monticello,  N.  Y. — Engr.  C.  H.  McCulloch,  State 
Engr's  office.  Albany,'  Is  reported  to  be  surveying  for 
a  State  road  which  is  to  be  built  from  Monticello  to 
Liberty. 

Ballston  Spa,  N.  Y. — The  Saratoga  Bd.  of  Super- 
visors has  authorized  good  roads  appropriations  as 
follows  :  Ballston  Spa  and  Saratoga  Springs,  by  way 
of  Geyser,  $20,185;  Waterford,  north  side,  $5,150; 
Wilton  Highwav.  north  from  Saratoga  Springs,  $4,- 
900 ;  Mechanlcvllle  and  Stillwater,  $10,650.  and  Sara- 
toga and  Schuylervllle,  $29,775.  The  work  is  to  be 
done  on  plans  and  specifications  furnished  by  the 
State  Engineer  and  under  his  supervision. 

Philadelphia.  Pa. — Mayor  Ashbrldge  has  signed  the 
ordinance  providing  (or  a  driveway.  300  (t  wide,  and 
.about  8  miles  long,  (rom  Torresdale  to  Broad  and 
Cayuga   Sts.      Estimated  cost,   $2,500,000. 
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Pittsburg,  I'a. — The  Councils  have  adopted  oi-dlu- 
ances  to  grade,  pave  and  curb  the  (oUowlue  streets : 
Kepublic  St.  fiom  Greenlcaf  St.  to  Grahdview  Ave., 
estimated  to  cost  *11,800;  Elmer  St.  from  Belletonte 
to  Filbert  Sts.,  estimated  to  cost  $3,900 ;  I'reble  St., 
from  Thirtieth  to  Thlrty-lhird  Sts. :  estimated  to  cost 
.$1U',S00. 

Councilman  Jas.  J.  Booth  is  reported  to  be  advo- 
cating the  building,  by  the  city,  of  an  asphalt  plant 
for  repairing  and  repavlng  streets.  Probable  cost, 
$10,000. 

lieadiny,  Pa. — A  bill  has  been  passed  by  both  the 
Common  and  Select  Councils  providing  for  an  election 
to  be  lield  to  increase  ttie  indebtedness  of  the  city, 
to  the  extent  of  *J00.000,  $85,000  thereof  to  be  de- 
voted to  the  erection  of  a  bridge  across  the  P.  &  K. 
II.  It.  at-  Spring  .St.,  $40,000  to  construct  a  storm 
sewer  on  Franklin  St..  $35,000  to  complete  the  inter- 
cepting sewer  from  11th  and  Douglass  Sts.  to  i 
and  Walnut  Sts.,  and  $200,000  for  general  paving 
purposes,  and  making  an  appropriation  to  defray  the 
expenses   of  such  election. 

Buffuio,  N.  Y. — The  following  are  the  lowest  bids 
received  by  Francis  G.  Ward,  Comr.  of  Pub.  Wks.,  Dec. 
27,  for  repaving  portions  of  Lafayette  Ave.  and  Fill- 
more Ave. :  Lafayette  Ave.,  Barber  Asphalt  Paving 
Co.,  Eilicott  Sq.  Bldg.,  asphalt,  .$4,931  ;  brick,  $7,271, 
and  stone.  $11,701.  Fillmore  Ave.,  Eastern  Construc- 
tion Co.,  D.  S.  Morgan  Bldg.,  asphalt,  $4,600  ;  Barber 
Asphalt  Paving  Co.,  brick,  $6,355,  and  stone,  $9,313. 

Harriahurg,  Pa. — An  ordinance  has  been  adopted 
by  the  Select  and  Common  Councils  whereby  the  High- 
way Comr.  win  soon  ask  bids  for  paving  on  portions 
of  several  streets,  with  sheet  asplialt,  asphalt  block, 
and  vitrified  brick  on  a  concrete  base,  Warren's  bitu- 
minous macadam  waterproof  pavement  or  any  other 
known  pavement  which  has  been  in  constant  use  upon 
a  roadway  for  1  year,  and  for  curbing  with  granite, 
marble,  bluestone,  medina  stone,  or  steel. 

Atlantic  City,  N.  J. — State  Road  Comr.  H.  L.  Budd, 
in  his  annual  report,  recommends  that  the  road  ap- 
propriation be  increased  from  $250,000  to  $300,000. 

Bini/hamton,  N.  Y. — The  City  Eugr.  has  been  di- 
rected to  prepare  plans  and  specifications  for  a  mac- 
adam pavement.  16  ft.  wide,  on  Front  St.,  from  Gaines 
tu  the  city  limits. 

Kf-fMurillf.  \.  y.  -The  lid.  of  Sujierv.  has  authorized 
I  he  construction  of  about  2',^  miles  of  macadam  road 
from  the  outskirts  of  Keeseville  in  the  direction  of 
Lewis.      Probable   cost,  $20,000. 

Wilmington,  Del. — See  "Bridges." 

Toledo,  O. — Jas.  F.  Lehaney  &  Co.  are  reported  to 
liave  secured  the  contract  to  pave,  with  Logan  block 
on  concrete  foundation,  Wayne  St.,  from  Western  to 
Dfetroit  Aves.,   from  $12,820. 

The  Council  Com.  on  Streets  has  approved  a  peti- 
tion to  repave  18th  St.  from  Adams  to  Monroe  Sts. 

Olevetand,  O. — The  Co.  Comrs.  have  passed  a  reso- 
lution to  pave  W.  Madison  St.  from  Highland  Ave. 
to  the  River  Road,  and  have  instructed  the  City  Engr. 
to  prepare  plans  and  specifications,  and  au  estimate 
of  the  cost,  of  said  improvement. 

Moline,  HI. — Petitions  are  being  circulated  tor  pav- 
ing, with  asphalt,  on  portions  of  12th  Ave. 

Jtloomington,  III. — The  City  Council  is  reported  to 
liave  under  consideration  the  paving,  with  asphalt,  t,, 
a  portion  of  Wood  St. 

Duluth,  Minn. — The  Bd.  of  Pub.  Wks.  has  begun 
preliminaries  for  the  paving  of  East  Superior  St.  next 
year.  Among  the  materials  which  will  be  considered 
are  asphalt,  tar  macadam  and  asphalt  macadam. 

Findlap,  0. — Petitions  have  been  allowed  for  the 
paving  of  W.  Sandusky,  E.  Lima  and  Front  Sts.  John 
W.   S.  Riegle,  City  Engr. 

Cleveland,  O. — Bids  arc  wanted  Jan.  29  for  grad- 
ing, draining,  curbing  and  paving  with  brick  on  por- 
tions of  numerous  streets.  Chas.  P.  Salen,  Dlr.  of 
Pub.  Wks. 

Zaneaville,  O.— Bids  are  wanted  Jan.  17  for  fur- 
nishing material  and  Improving  by  paving  with  vitri- 
fied brick  on  a  portion  of  Hall  Ave.  Chas.  W.  Mc- 
Shane,  City  Cik. 

Ctncinnati,  O. — G.  S.  Gleason  &  Co.,  018  Crown  St., 
have  secured  the  contract  to  pave  with  brick  a  portion 
of   Uochelle  St.,    for   $9,555. 

The  Bd.  of  I*ub.  Service  will  receive  bids  Jan.  9 
(readvertlsement)  for  paving  with  granite  on  Gilbert 
.\ve.  and  with  macadam  on  Bassett  Road.  F.  Holmes. 
Clk.    Bd.    Pub,    Service. 

loKu  City.  la. — Street  paving  bonds,  amounting  to 
$6,300  are  reported  to  have  been  voted  recently. 

Lakewuod,  O. — It  Is  stated  that  the  Co.  Engr.  will 
prepare  plans  and  specifications  with  an  estimate  of 
the  cost  for  paving  a  portion  of  W.  Jladison  Ave. 

Columbus,  O. — Ordinances  have  been  adopted  by  the 
City  Council  for  improving  portions  of  several  streets, 
as  follows:  Trevltt  St.  from  .Atcheson  St.  to  Leonard 
Ave.,  by  grading  and  paving  the  gutters,  setting  5-In. 
curb  and  constructing  a  macadam  roadway ;  Noble 
St.  from  High  to  Front  Sts.,  and  Oregon  Ave.  from 
3d  to  4th  Aves.,  by  grading  and  paving  the  same  with 
asphalt,  hard-burned  bricks  or  blocks,  macadam  or 
other  substantial  materials,  setting  5-In.  curb,  and 
constructing  the  necessary  sub-drains  and  catch  has- 
ins  ;  also  providing  for  the  issue  of  bonds  in  the  fol- 
lowing amounts  for  street  Improvements  :  $4,000  tor 
improving  Reinhard  Ave.,  $20,000  for  improving  por- 
tions of  Jefferson  Ave.  and  4th  St. 

South  Bend,  Ind. — The  City  Engr.  has  been  directed 
to  prepare  plans  and  spcclflcatious  for  brick  pave- 
ments on  Madison  and  Marlon  Sts.,  and  macadam 
pavement   on  Clinton   St. 

St.  Paul.  Minn. —  Bids  will  be  received  Jan.  .">  by 
Bd.  of  I'ub.  Wks.  for  paving  with  asphalt  portions  iii 
Nina  Ave.;  also  paving  with  siindstone  portions  iif 
F.agle  St.     R.  L.  Gorman.  Clk. 

fond  du  Lac.  Wis. — Bids  will  Iw  received  Feb.  2:'> 
for  paving  19.442  sy.  yds.  vitrified  block  on  concrete 
foundation,  as  advertised  in  The  Engineering  Record. 

Bessemer .  Ala. — Press  reports  state  that  contract 
for  paving  2d  Ave.  and  19th  St.  (about  0  blocks)  with 
vltrfhed  brick,  will  be  let  in  the  spring.  W.  J.  Paikes, 
aty  Engr. 


THE     ENGINEERING     RECORD. 


St.  Joseph,  Mu. — I'etltlons  have  been  tiled  for  mac- 
adam pavement  on  25th  St.  from  Clay  to  Messanic 
Sts.,  and  for  brick  on  18th  St.  from  Messanic  to 
Olive  Sts. 

Atchison,  linn. — The  City  Council  has  adopted  a 
resolution  declaring  It  necessary  to  culvert,  grade, 
curb  and  pave  with  vitrified  brick.  Parallel  St.  from 
7th  to  12th  Sts.  It  will  require  9,260  yds.  paving 
and  5,570  Iln.  ft.  cement  curbing. 

Denver,  Colo. — Thos.  J.  Dermody  &  John  H.  Ed- 
wards are  reported  to  have  submitted  the  lowest  bid 
for  sidewalk  construction  in  Dist.  No.  9,  at  8H4  cts. 
per  iln.  ft. ;  total,  $17,601. 

Bids  are  wanted  Jan.  7  for  constructing  and  recon- 
structing sidewalks  In  South  Broadway  Sidewalk  Dist. 
No.  1.     R.  W.  Speer,  Pres.  Bd.  of  Pub.   Wks. 

Montreal,  Que. — The  Finance  Com.  has  voted  an  ap- 
propriation of  $765,000  for  tiie  Road  Com.  with  which 
to  put  the  streets  In  order  next  spring.  The  prin- 
cipal amounts  voted  are  as  follows  :  Repairs  to  pave- 
ments, on  which  guarantees  have  expired,  $150,000 ; 
repair  to  macadamized  roads.  $100,000;  wooden  side- 
walks, $50,000 ;  repairs  to  permanent  sidewalks,  $25,- 
000 ;  macadamii!lng  new  roads,  $25,000. 

Lindsay,  Ont. — It  is  reported  that  a  by-law  to  raise 
$40,000,  to  macadamize  the  principal  streets  of  the 
town,  is  to  be  submitted  to  the  ratepayers  at  the 
municipal  election. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Ituchester,  A.  Y. — J.  Geo.  Kaelber,  of  Rochester, 
Mgr.  Central  Power  Co.,  writes  that  about  $500,000 
will  be  expended  on  improvements. 

Oneida,  N.  Y. — The  Madison  County  Gas  &  Electric 
Co.  is  stated  to  have  secured  the  contract  for  light- 
ing the  city  by  electricity  for  2  years  at  $6,500  per  yr. 

Plainfleld,  N.  J. — See  "Dwellings." 

Phillipsburg,  N.  J. — The  Town  Council  is  stated  to 
have  granted  a  franchise  to  the  People's  Electric 
Light    &  Power   Co.,   of  Easton,   I'a. 

Sellers oille.  Pa. — It  is  stated  that  Morris  A.  Clynier 
will  probably  secure  a  franchise  for  an  electric  light 
plant. 

Acic  York,  A'.  1'. — Bids  will  be  received  Jan.  12  by 
Robert  Grler  Monroe,  Comr.  of  Water  Supply,  Gas  & 
Electricity,  for  furnishing  gas  or  other  illuminating 
material,  for  lighting,  extinguishing,  cleaning,  repair- 
ing, maintaining,  etc.,  the  public  lamps  in  the  various 
Borouglis  for  1  year  commencing  Jiin.  1.  1903. 

Fostoria,  O. — See  "Water." 

Perrysburg,  O. — The  WItzler  Electric  Light  Co.  is 
reported  incorporated,  with  a  capital  of  $10,000,  by 
Chas.  F.  Chapman,  Jr.,  Geo.  D.  VVells,  and  others. 

Bethany,  W.  Va. — It  Is  stated  tliat  plans  are  being 
piepared  for  an  electric  light  plant. 

Parkersbury,  W.  Va. — See  "Water." 

Uawley,  Minn. — N.  K.  Lee  is  reported  interested  in 
the  construction  of  au  electric  light  plant. 

St.  Cloud,  Minn. — The  Council'  is  reported  to  be 
considering  the  question  of  a  municipal  electric  light 

plant. 

Graettinycr,  la. — Mr.  Derby  is  stated  to  have  se- 
cured a  franchise  for  an  electric  light  plant. 

Correctionville,  la. — The  Home  Electric  Co.  Is  re- 
ported to  have  been  formed,  to  Install  an  electric  light 
plant. 

Algoma,  Wis. — See  "Water."     . 

Chicago,  III. — Edw.  B.  Eilicott,  city  electrician,  re- 
ports that  the  following  bids  were  opened  Dec.  IS  for 
lighting  .  during  1903  :  American  Development  Co., 
Chicago,  $2.12%  per  60  c.  p.  gasoline  lamp  per  month 
it  awarded  entire  contract  or  $2.20  If  awarded  sep- 
arate sections,  and  $3.75  per  200  c.  p.  gasoline  lamp 
per  mo. ;  Cleveland  Vapor  Light  Co.,  Cleveland,  $2.09 
and  $2.15  per  60  c.p.  gasoline  for  certain  sections  ;  Chi- 
cago Suburban  Water  &  Light  Co.,  Cicero,  111.,  $8.65 
per  2,000  c.  p.  electric  lamp  per  mo.  ;  Peerless  Gas 
Light  Co.,  Chicago,  231/2  cts.  gas  mantle  lamps  per 
mo.;  Chas.  D.  Nickolal,  Washington,  19>/.!  cts.;  Robin 
Mfg.  Co.,  Chicago,  27 H  cts.;  Engei  &  Co.,  Chicago, 
28  Vj  cts. 

South  Bend.  Ind. — ^Geo.  W.  I,oughman  and  F.  H. 
Wurger  have  petitioned  the  City  Council  for  a  heating 
and  pow'er  franchise. 

Two  Harbors,  Minn. — See  "Water." 

Detroit,  Minn. — Bids  will  be  received  Jan.  12  by 
E.  J.  Bestlck,  Village  Recorder,  for  $14,000  bonds  to 
be  used  for  purchasing,  constructing  and  operating  an 
electric  light  plant. 

Chanute,  Kan. — The  City  Council  Is  stated  to  have 
decided  to  construct  an  electric  light  plant.  The 
plant  decided  upon  provides  for  100  street  lamps  and 
5,000  Incandescents,  and  will  cost  about  $35,000. 

Clarence,  Mo. — The  citizens  are  reported  to  have 
voted  to  Issue  $10,000  bonds  for  an  electric  light 
plant. 

Danville.  Ky. — J.  C.  Boglo,  Chmn.  Com.  on  Light- 
ing, writes  that  it  is  proposed  to  construct  an  electric 
light  plant,  and  A.  T.  Maltby,  of  Chicago,  Hi.,  will 
prepare   the  plans. 

Jeltico,  Timn. — The  Jelllco  Electric  Light.  Heat  & 
Power  Co.  has  been  incorporated,  with  a  capital  of 
!iil2.000,  by  R.  B.  Baird,  W.  S.  Harkness  and  others, 
of  .Tellico.  The  plan  is  to  furnish  this  city  with  a 
system  of  electric  lights,  and  motive  power  for  manu- 
facturing purposes. 

Chattiinooga,  Tenn. — At  a  meeting  of  the  Bd.  of 
I'ub  Wks.  Dec.  '23  it  was  decided  to  send  a  recom- 
mendation to  the  committee  on  permanent  Improve- 
ments, o'  which  Councilman  Paul  R.  Albert  Is  Chmn., 
Ihat  $115,000  be  set  aside  for  the  purpose  of  con- 
structing an  electric  light  plant  to  be  owned,  con- 
trolled and  operated  by  the  city. 

Chickasha,  Ind.  Tci-.— See  "Sewerage  and  Sewage 
Disposal." 

St.  Uartinsville,  La. — See  "Water." 
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San  iinConto,  Teto. — It  Is  stated  that  the  Western 
I'nlon  Telegraph  Co.  will  place  Its  wires  under- 
ground. 

Tacomn,  Wash. — Cb.  Engr.  Chas.  U.  Baker,  of  the 
White  River  Power  Co.,  Is  stated  to  have  approved 
the  plans  of  Architect  Bullard  and  Engineer  Hawks 
for  the  location  of  the  power  house  and  the  buildings 
to  be  erected  near  Sumner,  about  9  miles  from  Ta- 
coma.  The  plans  show  the  main  building  to  be  of 
red  brick,  slate  roof  and  concrete  foundations,  250x70 
ft.  The  arrangement  of  the  floor  space  Is  for  ten 
5,000-H.-P.  generators ;  only  5  will  be  put  In  for  the 
present. 

Merc^id,  Oal. — See  "Water." 

ELECTRIC  RAILWAYS. 

Otis,  Muss. — The  Selectmen  are  stated  to  have 
grante<l  a  franchise  to  the  New  York  &  Uerksbire  St. 
Ify.  Co. 

Si>rinufleld,  Mass. — The  Worcester  &  Soutbbrldge 
St.  Ry.  Co.  Is  stated  to  be  surveying  for  an  extension 
of  Its  line  to  Springfield.  H.  W.  Culver,  Ch.  Engr.. 
Worcester. 

MiUhury.  Mass. — The  Mlllbury,  Lake  SIngletary  & 
West  Mlllbury  St.  Ity.  Co.  Is  stated  to  have  petitioned 
the  Selectmen  for  a  franchise  to  build  Its  road  from 
Mlllbury  Center  to  West  Mlllbury,  and  also  the  right 
to  relocate  the  tracks  of  the  Worcester  Consolidated 
St.  Ry.  through  W.  Main  St. 

Waterbury,  Conn. — Local  press  reports  state  that 
the  Connecticut  Ry.  &  Lighting  Co.  cijntemplates  mak 
Ing  some  Important  changes  In  the  trolley  system  of 
this  city  next  year.  J.  E.  Sewell,  Gen.  Mgr.,  Water- 
bury. 

Westfleld,  Mass. — The  Western  Massachusetts  St. 
Ry.  Co.,  Is  about  to  commence  surveying  for  Its  lino 
to  connect  WInsted  and  Lee.     R.  D.  Glllett,  Pres. 

Hempstead.  L.  I.,  N.  Y. — The  Bd.  of  Highway 
Comrs.  of  the  Town  of  Hempstead  Is  stated  to  have 
granted  the  New  York  &  Long  Island  Traction  Co. 
permission  to  lay  Its  tracks  on  the  town  highways 
from  Freeport  to  Rockvllle  Center. 

Oswrgo,  H.  Y, — The  Syracuse  Rapid  Transit  Co.  (J. 
E.  Duffy,  Supt..  Syracuse,),  the  Lakeside  Co.  (E.  K. 
Canfleld,  Gen.  Mgr.,  Syracuse,)  and  the  Syracuse  & 
Ontario  Ry.  Co.  have  petitioned  the  Council  for  fran- 
chises. 

Fredonla.  A'.  Y. — The  Village  Tnis.  are  stated  to 
have  granted  a  franchise  to  the  Lake  Shore  Traction 
Co.  This  company  proposes  constructing  a  line  to 
Buffalo.  Danl.  F.  Toomey,  of  Dunkirk,  is  reported  in- 
terested. 

Holley,  A'.  1'. — The  Albion  Electric  Ry.  Co.  Is  stated 
to  have  petitioned  the  Village  Trus.  for  a  franchise. 

Salamanca,  N.  Y. — The  Salamanca  &  Little  Valley 
Traction  Co.  Is  stated  to  have  petitioned  the  .State 
R.  R.  Comrs.  for  a  franchise  to  construct  a  trolley 
line  from  Salamanca  to  Little  Valley,  and  from  Sala- 
manca to  S.  and  B.  Junction,  a  distance  of  about  11 
miles. 

Baldwinsville,  X.  Y. — The  Syracuse  &  Ontario  R.  R. 
Co.  is  stated  to  have  petitioned  the  Council  for  a 
franchise  In  Salina  and  Phillips  Sts. 

Trenton,  X.  J. — The  City  Council  has  passed  an  or- 
dinance granting  the  Johnson  Trolley  Co.  permission 
to  construct  a  line  on  Calhoun  and  W.  Hanover  Sts. 

Siegfried,  Pa. — "the  Siegfried  &  Danlelsvllle  St.  Ky. 
Co.  Is  reported  Incorporated,  to  construct  a  line  from 
Alliance  to  Kreldersvllle,  PennsvlUe,  CherryvlUe,  Har- 
pers and  Danlelsvllle,  to  connect  with  the  Slate  Belt 
road. 

Bridgeport,  I'a. — The  Town  Council  has  granted  a 
franchise  to  the  Phoenlxvllle  &  Bridgeport  Electric 
Ry.  Co. 

Hazlcton,  Pa. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Hazleton,  Weatherly  & 
.Mauch  Chunk  Ry.  Co. 

Johnstown.  Pa. — The  Conemaugh  Valley  St.  Ry.  Co. 
is  reported  organized  to  build  an  electric  railway  be- 
tween Johnstown  and  Ebensburg. 

Philadelphia,  Pa. — The  Council  is  reported  to  have 
passed  tlie  ordinance  granting  permission  to  the  Phil- 
adelphia Rapid  Transit  Co.  to  construct  a  subway  in 
Chestnut  St.,  from  Broad  St.  to  5th.  The  bridge  of 
the  company  will  be  constructed  north  of  the  present 
structure.  In  connection  with  the  subway  project  it- 
Is  reported  that  an  ordinance  has  been  Introduced  In 
Councils  providing  that  the  city  build  two  main  sewers 
in  Market  St.  ;  ])robable  cost  of  these  sewers  is 
$17.-..00O. 

The  Broad  St.  and  Boulevard  Ry.  Co  has  been  In 
corporated,  with  a  capital  of  $60,000.  to  construct 
an  electric  railway  from  Broad  and  Cayuga  Sts.  to 
Grant  St..  Torresdale.  Incorporators :  C.  P.  Weaver, 
John  B.  Peddle,  and  others. 

Seaford,  Del. — The  Sussex  Ry.  &  Steamship  Co.  is 
reported  to  have  secured  a  right  of  way  from  Seaford 
to  Rehoboth  and  Lewes.  B.  F.  Sweeten.  Giassboro. 
N.  J.,  and  Jas.  D.  Carpenter,  of  Woodbury.  N.  J.,  are 
reported  interested. 

Elkton.  Md. — The  Elkton.  Newark  &  Eastern  Shore 
R.  R.  Co..  which  proposes  to  construct  an  electric  rail- 
way from  Elkton  to  Delaware  City,  by  way  of  New- 
ark, Is  stated  to  have  petitioned  the  Council  for  a 
franchise. 

Phoenix,  N.  Y. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  G.  Adolph  Manz. 

Mt.  Hollii.  y.  J. — The  Bd.  of  ■  Freeholders  Is  stated 
to  have  granted  the  I'eople's  Traction  Co.  a  franchise 
to  construct  a  trolley  line  between  Mt.  Holly  and- Bur- 
lington, a  distance  of  7  miles. 

Parkersburg,  W.  Va. — The  South  Parkersburg  Elec- 
tric Ry.  Co.,  of  Parkersburg.  W.  Va.,  has  been  incor- 
porated to  own  and  operate  an  electric  railway  In 
Wood  County.  W.  Va.':  capital.  $100,000.  Incorpora- 
tors: Joe  Fuccy,  Weston.  W.  Va.,  and  G.  L.  Fries  and 
John  .Mossman,  of  Parkersburg. 

Madisonrillr.  O. — The  Cincinnati  &  Columbus  Trac- 
tion Co.  Is  stated  to  have  petitioned  the  Co.  Comrs.  for 
a  franchise  to  lay  tracks  on  the  MadlsonvIIle  Pike,  be- 
tween MadlsonTille  and  Oakley. 
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Piqua,  O. — The  Springfield,  Piqua  &  Greenville  Ry. 
Co.  is  slated  to  have  secured  a  right  of  way  between 
Plqna  and  Greenville. 

ilansfield,  O. — It  is  stated  that  work  will  soon  com- 
mence on  the  construction  of  the  Mansfield,  Mimin  & 
Ashland  Electric  Ry.  Jas.  J.  Maguire  and  Wm.  Gal- 
bralih  are  reported  Interested. 

Dayton,  O. — G.  M.  Geat,  277  Bway..  N.  Y.  City,  has 
secured  a  contract  from  the  Oaliwood  St.  I{y.  Co.  and 
ihe  People's  St.  Ry.  Co.  for  the  reconstruction  of  their 
tracks  in  Dayton  ;  cn>ntract  amounts  to  approximately 
*l.->.t>0<l. 

Jfarion.  Ind. — The  Bunday-CIark  Co.  is  reported  to 
have  filed  a  petition  with  the  Co.  Comrs.  for  permis- 
sion to  construct  an  electric  railroad  tlirough  Grant 
I'ounty.  from  Marion  to  Kokomo,  and  also  from 
.Marion  to  Biulfton. 

Aurora,  I»4. — The  Indiana  Southern  Electric  Uy. 
Co.  has  been  Incorporated  to  build  and  operate  a  street 
railway  In  Aurora  and  Rising  Sun  ;  capital,  $10,000. 
Incorporators ;  Ernest  W.  Swarthout,  Cassius  W.  Mc- 
Mnllen,   and   others. 

he  Peri;  Wis. — The  City  Council  is  reported  to 
liave  been  petitioned  for  2  franchises,  one  from  the 
ivnox  Construction  Co.,  which  proposes  building  a 
line  from  Green  Bay  to  Kaukauna ;  the  other  from  the 
East  Wisconsin  Traction  Co.,  whicli  proposes  con- 
structing a  line  in  Green  Bay ;  another  from  Manlto- 
ttoc  to  t>e  I'ere,  and  another  from  Kaukauna  to  De 
I'ere.  Wm.  F.  Paul,  of  Oshkosh,  and  M.  Maxey,  of 
Washburn,  are  Interested  in  the  latter  company. 

La  Crogae,  Wi». — The  La  Crosse  &  Southwestern 
K.  R.  Co.  has  been  incorporated,  with  a  capital  of 
*SO0,O00,  to  construct  and  operate  a  road  by  electric, 
steam  or  other  power  in  and  about  La  Crosse,  incor- 
porators :  Jos.  Borchert  and  David  H.  Palmer,  of  La 
Crosse,  and  others 

Grand  Jiapids,  Uicli. — The  Grand  Rapids  &  Chicago 
Ky.  Co.  is  reported  organized  to  construct  an  electric 
railway  from  Grand  Rapids  to  Kalamazoo,  a  distance 
of  about  57  miles.  W.  11.  Patterson,  of  Grand  Rapids, 
is  reported  interested. 

ilt.  Zion,  la. — A  press  report  states  that  a  meeting 
was  held  here  Dec.  IS  to  discuss  plans  for  an  electric 
railway  to  be  constructed  from  Morne  to  Manning,  a 
distance  of  alKiut  40  miles.  M.  N.  Esbeck  acted  as 
Chmn.  and  A.  H.  Jacobson,  Secy. 

■  Decatur,  III. — It  is  stated  that  the  Decatur  Traction 
4  Electric  Co.  will  expend  $40,000  the  coming  year  in 
making  extensions  to  its  railway.  Wm.  Moore,  Ch. 
Engr.,  Decatur. 

Olathe,  Kan.— The  Kansas  City  &  Olathe  Southwest- 
ern Electric  Ry.  &  Power  Co.  is  stated  to  have  peti- 
tioned the  Council  for  a  franchise. 

Portland.  Ore. — It  is  stated  that  the  Portland  I{y. 
Co.  will  expend  about  $400,000  In  extensions  and  im- 
provements.   F.  I.  Fuller,  Gen.  Mgr.,  I'ortland 

San  Bernardino,  Cal. — Kohl  Bros.,  owners  of  the 
San  Bernardino  &  Arrowhead  Motor  Road,  are  report- 
ed to  have  decided  to  convert  their  steam  road  Into  an 
electric  line  and  increase  the  widtli  of  the  track  to 
standard  gauge. 

Los  Gatos,  Cca. — The  Town  Trus.  are  stated  to  have 
granted  a  franchise  to  F.  S.  Granger,  Mgr.  San  Jose, 
Saratoga  &  Los  Gatos  Ry.  Co. 

RAILROADS. 

Wriuhtsiille.  Pa. — The  Susquehanna  &  Tidewater 
R.  R.  Co.  and  the  Baltimore  &  Harford  R.  R.  Co.,  tw.) 
.Maryland  concerns,  are  reported  to  have  merged  as 
Ihe  Tidewater  &  Susquehanna  River  R.  R.  Co.,  with  a 
capital  of  $1,300,000.  The  road  Is  to  run  from  Havre 
de  Grace,  Md.,  to  Wrightsville. 

Baltimore,  Md. — Press  reports  state  that  the  Balti- 
more &  Ohio  R.  R.  Co.  will  build  a  new  railroad,  about 
200  miles  in  length,  to  shorten  the  distance  between 
BaUimore  and  I'ittsburg  by  at  least  .nO  miles,  and 
Pittsburg,  Chicago  and  Baltimore  80  miles.  J.  -M. 
Graham,    Ch.    Kngr.,   Baltimore. 

Valdosta,  Oa. — The  Valdosta  Construction  Co.  is 
reported  organized,  to  build  a  railroad  from  this  city 
to  Douglas.     W.  S.  West,  Pres. 

flavannah,  Oa. — The  stockholders  of  the  Savannah 
&  Statesboro  R.  It.  Co.  are  stated  to  have  authorized 
a  bond  issue  of  $500,000  for  the  purpose  of  securing 
funds  for  the  extension  of  the  line  north  of  States- 
boro, a  distance  of  about  20  miles,  in  the  direction  of 
Swalnsb<jro.     Cecil  Gabbett,   Pres.,   Savannah. 

Beckley,  W.  Va. — Bids  are  wanted  Jan.  17  for  the 
;;raduatlon  (Including  tunnels),  trestle  work  and  ma- 
sonrj-  on  20  miles  of  ihe  Deepwafer  Ry.  in  Raleigh 
and  Wyoming  Counties.  Address  C.  P.  Howard,  Engr. 
in    Charge. 

Ulun/lrld.  W.  I'd. — Jones  &  Luck  are  stated  to  have 
sei'ureil  the  contract  for  constructing  fj  side  tracks  for 
Ihe  Norfolk  &  Western  R.  R.,  for  about  $173,0v,j. 

Cincinnati,  O. — The  Cincinnati  Intertermlnal  B.  It.  Co. 
Is  reported  formed,  to  build  warehouses  and  freight 
terminal  stations  and  connecting  lines  of  track  be- 
tween the  various  railroads  in  this  city.  Incorpora- 
tors :  Jos.  Trevor.  J.  H.  Woodward,  Chas.  B.  Wing, 
and  others,  all  of  Cincinnati. 

Ironton,  O. — It  is  stated  that  the  Cincinnati,  Ham- 
ilton &  Dayton  Ry.  Co.  (C.  A.  Wilson,  Ch.  Engr..  Cin- 
cinnati,) will  extend  its  line  from  Gallia  through  the 
Waterloo  coal  fields  to  Ironton.  The  company  will 
build  jointly  with  the  Chesapeake  &  Ohio  R.  R.  Co. 
1 3.  W:  Haynes.  Supt.  of  Terminals,  Cincinnati,)  a 
bridge  across  Ohio  River,  between  Ironton  and  Ash- 
land. 

Womcnce,  lit. — Wm.  Kenefick.  of  Kansas  City,  Mo., 
is  stated  to  have  secured  the  contract  for  construct- 
ing a  railroad  from  Momence  to  East  Dubuque,  a  dis- 
tance of  287  miles,  for  the  Illinois,  Iowa  &  Minnesota 
K.  R.  Co. 

Wichita  Fails,  Tex.— It  Is  stated  tjiat  the  Wichita 
Valley  R.  R.  is  to  he  extended  from  Seymour.  Tex.,  to 
Sweetwater,  a  distance  of  100  miles:  also  from  Wi- 
chita Falls  to  a  point  on  the  Red  River.  M.  C.  Jones, 
Supt.,  Wichita  Falls. 


Kansas  City.  Mo. — A  charter  has  been  granted  to 
the  Kansas  City  &  Rock  Island  Ry.  south  of  Kansas 
City  ;  capital,  $1,000,000.  The  road  Is  to  extend  from 
Kansas  City  to  Strassburg,  40  miles,  and  is  to  be  the 
Kansas  City  entrance  of  the  St.  Louis-Kansas  City 
Hue  now  building  westward  from  St.  Louis.  W.  B. 
L.eeds,  of  New  i'ork,  N.  Y. ;  Robt.  Mather,  of  Chicago, 
III.,  and  W.  P.  Evans,  of  St.  Louis,  are  among  the 
Incorporators. 

Houston,  Tex. — The  Council  has  passed  on  second 
reading  the  ordinance  granting  to  the  Chicago.  Rock 
island  &  Gulf  R.  R.  Co.  a  right  of  way  in  the  r>th 
and  2d  Wards  for  an  entry  into  Houston. 

.4tic7tor.  7'c;r. — An  amendment  to  the  charter  of  the 
Velasco,  Brazos  &  Northern  Ry.  Co.  has  been  filed.  11 
provides  for  the  extension  from  .\nchor,  north  through 
Brazoila,  Ft.  Benwaller  and  Grimes  Counties,  to  a 
point  on  the  Gulf,  Colorado  &  Santa  Fe,  and  also 
from  Velasco  to  a  point  on  the  east  bank  of  Brazos 
River  opposite  Qulntana ;  total  length  of  extensions 
Is  about  50  miles.  E.  L.  Burke,  Gen.  Mgr.,  Velasco, 
Tex. 

Donaldaonville,  La. — The  DonaldsonvIUe  &  Napo- 
ieonvllle  It.  R.  Co.  Is  reported  organized,  with  Dr.  Wm. 
M.  McGalliard,  Pres.,  and  H.  E.  Hanson.  Secy.  The 
company  will  construct  a  standard  gauge  steam  rail- 
way from  DonaldsonvIUe  to  Napoleonvllle. 

McComb,  Miss. — A  charter  is  stated  to  have  been 
granted  to  the  Liberty-White  R.  R.  Co.  to  construct 
a  railroad  from  McComb  to  Liberty.  J.  J.  White  is 
one  of  the  incorporators. 

Blountsville,  Miss. — It  is  stated  that  the  Pearl  & 
Leaf  River  R.  R.  will  be  extended  from  its  present 
terminus  at  Blountsville,  Miss.,  to  Natchez.  P.  R. 
Davidson,   Gen.    Mgr.,   Hattlesburg. 

Portland,  Ore. — Incorporation  articles  of  the  Colum 
bia  River  &  Nehalem  Ry.  Co.  were  filed  in  the  olBce 
of  County  Clerk  Dee.  19  by  David  L.  Kelly,  Franklin 
G.  Kelly,  J.  M.  Long,  and  others,  with  a  capital  of 
$100,000.  to  build  and  operate  a  railroad  and  tele- 
graph line  from  a  point  on  the  Columbia  River  near 
Blind  Slough  Station,  In  Clatsop  County,  to  Grand 
Rapids:  also  from   Grand  Kapids  to  Portland. 

Spokane,  Wash. — It  is  reported  that  Senator  Turner 
and  D.  C.  Corbin,  builders  of  the  Spokane  Falls  & 
Northern  R.  R.,  will  build  a  railway  from  Spokane  to 
a  junction  with  the  Canadian  I'acific. 

OroriUe.  Cal. — The  Indian  Valley  R.  R.  Co.,  of  Oro- 
ville,  is  reported  Incorporated  by  H.  H.  Yard,  S  L. 
Glllen  and  C.  Gray  ;  capital,  $1,000,000. 

Trinidad,  Colo. — A  press  report  states  that  the 
branch  of  the  Texas  &  Pacific  R.  R.,  from  Weather- 
ford,  Tex.,  to  Mineral  Wells,  Tex.,  Is  to  be  extended 
to  Trinidad,  Colo.  B.  S.  W'athen,  Ch.  I'^ngr.,  Dallas, 
Tex. 

Jiaco,  Ari::. — The  Arizona  &  Coioi-ado  R.  R.  Co.  Is 
reported  organized,  with  a  capital  of  $200,000,  to 
construct  a  railroad  about  200  miles  In  length  from 
Naco  to  BIsbee,  Douglas,  Turquoise  and  other  places. 
Wm.  C.  Green,  of  Bisbee,  and  E.  S.  Ives,  of  Yuma,  are 
reported  interested. 

PUBLIC  BUILDINGS. 

Marlborough,  Mass. — The  City  Hall  is  reported  de- 
stroyed by  fire  Dec.  25. 

New  Britain,  Conn.- — The  members  of  the  Swedish 
Lutheran  Churcii  are  reported  to  be  considering  tlie 
erection  of  an  edifice  on  Franklin  St.,  to  cost  about 
$50,000. 

Hew  York,  N.  Y. — The  lowest  bidder  Dec.  16  for 
erection  of  a  fire  engine  house  on  150th  St.  near 
Courtlandt  Ave.  was  Panning  &  Reilly,  150  5th  Ave., 
for  $32,800.     Recommended  for  award. 

A.  Stevens.  157  E.  67th  St.,  Is  stated  to  have  pre- 
pared plans  for  a  3-story  brick  engine  house  at  88 
I'ark   Bow,  to  cost  $85,000. 

Buffalo,  N.  Y. — NIederpruem,  Gibbs  &  Schaat  Co.. 
804  I).  S.  Morgan  BIdg.,  Is  stated  to  have  received 
the  contract  for  the  construction  and  equipment  of 
the  cold-storage  building  at  the  Almshouse,  for  $27,- 
876. 

llandaU's  Island.  N.  Y. — Bids  will  be  received  on 
Jan.  16  by  A.  E.  Orr,  Pres.  Bd.  Mgrs..  House  of  Ref- 
uge-for  Juvenile  Delinquents.  Randall's  island,  for  re- 
newing the  telephone  system  and  plumbing  improve- 
ments. Girls'  Dept.  and  Shop,  as  advertised  in  The 
Engineering  Record. 

Brooklyn,  H.  Y. — Bids  will  be  received  Jan.  8  by 
Homer  F'olks.  Comr.  of  I'ub.  Charities,  for  furnishing 
material  for  alterations  to  Cumberland  St.  Hospital, 
and  stable  connected  with  same. 

Larchmont,  N.  Y. — The  Citizens  are  stated  to  have 
voted  to  issue  $20,000  bonds  for  erecting  a  village  hall 
and  engine  house. 

Utica,  N.  Y. — A  committee,  consisting  of  Willis  ('. 
Itine.  Paul  L.  LIvermore  and  Wm.  IT.  Baker  have  been 
appointed  by  the  Bd.  of  Superv.  to  act  in  conjunction 
with  committees  from  Common  Council  and  from  the 
Business  Men's  Asso.  to  investigate  the  feasibility  of 
erecting  a  municipal  and  county  building  in  this  cltv 
If  erected  it  will  probably  cost  about  $150,000. 

Pittshury,  Pa. — It  is  stated  that  the  Congregation 
of  Friendship  Ave.  Presbyterian  Church  will  erect  n 
chapel  at  Roup  St.  and  Friendship  Ave.,  to  cost  about 
$25,000. 

Sonyea,  y.  Y. — ^Blds  are  wanted  Jan.  13  for  erect- 
ing, including  heating,  plumbing,  electric  wiring  and 
fixtures  of  Men's  and  Women's  Bldgs..  at  the  Craig 
Colony  for  Epileptics.  Geo.  L.  Williams,  Pres.  Bd.  of 
Mgrs. 

Canton,  0. — The  following  bids  were  opened  Dec. 
26  for  erecting  an  auditorium  and  market  house.  Bid- 
ders of  Canton,  unless  otherwise  mentioned :  Geo. 
Whike,  $136,596;  Danl.  Holwlck,  $138,940;  F.  Wentz 
&  Co.,  Canal  Dover,  $141,892  ;  Melbourne  Bros.,  $134,- 
747.  The  sub-bids  for  plumbing  and  heating  were  : 
W.  D.  Theobold  &  Co.,  $19,962;  Fife  Bros.  &  Co., 
$17,197;  The  A.  C.  Egnon  Co.,  $16,847;  Jonas  A. 
Mills,  $17,113.     P.  H.  Weber,  City  Engr. 

Middtetown.  O.—lt  is  stated  that  the  First  Baptist 
Society  has  appointed  a  committee  to  secure  plans  for 
an  edifice,  to  cost  $60,000. 


Cambridge,  0.— Local  press  reports  state  that  bids 
will  be  received  Jan.  15  by  Frank  Packard,  Archt.. 
Columbus,  for  remodeling  the  Guernsey  Co.  Court 
House. 

The  same  architect  will  soon  be  ready  to  receive 
bids  for  the  erection  of  a  Carnegie  Library  for  Cam- 
bridge. 

Cincinnati,  O. — It  Is  stated  that  a  $50,000  building 
will  be  erected  at  the  Zoological  Garden.  It  will  be 
140  ft.  long,  72  ft.  wide  and  55  high. 

Springfield,  O. — It  is  stated  that  bids  are  wanted 
l'>b.  1  for  erecting  a  4-story  brick  and  stone  city  hos- 
pital, including  steam-heating  apparatus,  laundrv  ma- 
chinery, and  an  elevator;  probable  cost  about  $60,000. 
R.   C.   Gotwald,  Archt.,  56  and  57  Gotwald  Bldg. 

Boonrille.  Ind.— The  Grand  Jury  of  Warwick  Co.  is 
stated  to  have  recommended  the  erection  of  a  $40,000 
court  house. 

New  Castle,  Ind. — The  Co.  Comrs.  are  stated  to 
have  decided  to  install  a  hot  water  heating  system  in 
the  jail. 

Birminitham,  Ala. — The  Congregation  of  the  11th 
Ave.  Methodist  Church  Is  stated  to  have  decided  to 
erect  an  edifice,  to  cost  $"0,000. 

Joe  Trimby  is  rtpoitid  to  have  secured  the  con- 
tract for  erecting  the  i'"Irst  Baptist  Church,  for  about 
$50,000. 

Danville,  Ky. — Bids  will  be  received  Jan.  20  by 
Bldg.  Com.  of  Bd.  of  Comrs.  of  Kentucky  Institution 
for  the  Deaf,  for  erecting  2  dormitories,  power  build- 
ing and  steam  plant.  Including  plumbing,  gas-piping. 
sewers,  etc.,  for  said  institution.  Dittoe  &  WIsenall. 
Archts..  75-76  Blymyer  B'dg.,  Cincinnati,  O.  B.  0. 
Kodes.  Chmn. 

Billings,  Mont. — The  plans  of  C.  E.  Bell,  of  Helena, 
are  stated  to  have  been  accepted  for  the  court  house 
and  jail  building,  to  cost  about  $75,000. 

Fresno,  Cal. — It  is  stated  that  bids  are  wanted  ,Tan. 
14  for  erecting  a  1  and  2-story  brick  county  hospital, 
O,  W.  Cartwrlght,  Clk.  Bd.  of  Superv. 

BUSINESS    BUILDINGS. 

Laconia,  N.  H. — The  Masonic  Building  Assoc,  has 
voted  to  rebuild  the  masonic  temple,  recently  de- 
stroyed by  fire,  and  has  appointed  a  committee  to 
procure  plans  and  estimates  ;  probable  cost,  $80,000. 
Henry  B.  Quinby,  Lakeport,  N.  H.,  Is  Pres.  of  the 
Assoc. 

Tuxedo  Park,  N.  Y. — A  press  report  states  that  the 
Erie  R.  R.  Co.  (C.  W.  Buchholz,  Ch.  Engr..  N.  Y. 
City)    will   erect  a  depot  here,  to  cost  $65,000. 

Srlirtirrtody.  N.  V. — The  Maxon  Block  is  reported 
destroyed  by   fire  Dec.   2R. 

Paterson,  N.  J.—A  police  station,  to  cost  about 
.$30,000,  will  be  erected  to  replace  the  one  destroyed 
by  flre  last  P'eh.  Wm.  Vermeulen  is  now  preparing 
plans.      H.   J.    Haider,  City   Engr. 

Trenton,  N.  J. — Ogden  Wilkinson  is  reported  as  hav- 
ing plans  prepared  for  a  6  story  business  building  to 
be  erected  on  B.   State  and  Montgomery  Sts. 

Erie,  Pa. — Local  press  reports  state  that  a  new 
hotel  and  theater  will  he  erected  on  12th  and  State 
Sts.,  to  cost  about  $150,000.  E.  O.  Rickets,  of  Co- 
lumbus, 0.,-is  reported  interested.  M.  M.  Gleichman, 
89  Euclid  Ave.,  Cleveland,  0.,  Is  the  Architect. 

Philadelphia,  Pa. — M.  W.  Newton,  Proprietor  of 
Green's  Hotel.  Is  stated  to  have  decided  to  erect  a 
7-story  addition,   at  a  cost  of  about  $60,000. 

Horace  Triimliaiier.  310  Chestnut  St.,  is  stated  to 
have  prepared  plans  for  a  home  for  orphan  daughters 
of  the  l''ree  Masons  of  I'ennsylvania,  to  be  erected 
at  Broad  St.  and  Bristol  Ave.,  to  cost  about  $500,000. 

New  Kensington,  Pii. — Local  press  reports  state 
that  bids  will  be  received  Jan.  10  by  Machin  &  Brown. 
Contractors,  147  N.  7th  St..  Philadelphia,  for  erecting 
a  3-story  building  for  the  Westmoreland  Boiler  Co.  . 

Baltimore.  Md. — Edw.  H.  Glidden,  Atlantic  Trust 
Bldg., .is  stated  to  have  been  commissioned  to  prepare 
plans  for  a  hotel  to  take  the  place  of  the  present 
Hotel  Baltimore,  on  Conrtland  St.,  near  Lexington, 
it  will  lie  4  stories  high,  of  brick,  and  probably  Colo- 
nial style. 

The  Hammond  Ice  Co.  Is  stated  to  have  awarded 
to  John  A.  Sheridan,  321  N.  Holllday  St.,  the  con- 
tract for  erecting  its  building,  on  Block  St.  and  the 
water  front.  It  will  be  a  l!)i)x450  ft.  1-story  frame 
building,  sheathed  with  corrugated  iron,  aiid  cost 
about  $90,000. 

Bradford,  Pa. — The  I.  O.  O.  F.  Bldg.,  which  was 
biM-ned  Dec.  23.  valued  at  $70,000,  will  be  rebuilt. 

Kirhmond,  Va. — It  is  stated  that  the  Whitlock  Es- 
tate will  erect  a  store  and  office  buikling  on  8th  and 
Main   Sts.,  at  a  cost  of  $25,000. 

Cincinnati,  0. — A  permit  is  stated  to  have  been 
issued  for  a  15-story  brick  Inillding  to  be  erected  at 
4th  and  Vine  Sts.  by  the  Ingalls  Realtv  Co.,  to  cost 
about  $400,000. 

Younti.itoun.  0. — The  Erie  R.  R.  Co.  Is  reported  to 
have  decided  to  expend  here  about  $250,000  in  im- 
provements, including  the  erection  of  a  depot,  at 
Phelps  and  Hazel  Sts.  :  also  2  viaducts,  one  from  Bel- 
mont Ave.  over  its  tracks  to  W.  Federal  St.,  the  other 
at  Hazel  St.     J.  M.  Barrett,  Div.  Supt..  Youngstown. 

.MIon.  in. — I'lans  are  stated  to  have  been  completed 
for  a  brick  freiirbt  depot  for  the  Chicago  Great  West- 
ern R.  It.  Co.,  to  lie  erected  on  7th  St.  and  9th  Ave. 
Plans  are  also  being  prepared  for  a  brick  roundhouse 
to  be  erected  on  1  rtth  Ave.  and  3d  St.  Saml.  C.  Stlck- 
ney.    Gen.   Mgr.,  Chicago,   III. 

Cn.okHtnn.  Minn. — E.  Slrassliereer,  of  Crooliston.  Is 
reported  to  be  preparing  plans  for  a  3-story,  50x140 
ft.  business  building  for  Fontaine  &  Angllni. 

Marinette,  Wis. — Ferry  &  Clas,  of  Milwaukee,  are 
stated  to  have  prepared  plans  for  a  3-story  brick  and 
stone  department  store  building,  to  be  erected  by  Isaac 
Stephenson,    to    cost    $70,000. 

Carpenter  Cook  Co.,  of  Menominee,  Mich.,  Is  stated 
to  have  prepared  plans  for  a  hotel  to  be  erected  on 
the  site  of  the  White  Hotel  on  Dunlap  Sq. ;  probable 
cost,  $20,000. 
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fhiciujo,  //(.-^UueUl  A:  Schmid,  163  Randolph  St., 
aie  stated  to  be  preparing  plans  for  a  masonic  temple 
to  lie  erected  at  6732  Wentworth  Ave.,  to  cost  about 
$60,000. 

Vickxhuis!.  .W»«».- -Kawson  &  I'aunaek  are  stated  lu 
have  prepared  plans  for  a  Home  for  the  Elks.  The 
building  will  be  of  brick,  '1  stories,  and  measure  50x80 
ft. 

1l«cO;  Tvx. — It  is  stated  that  the  St.  Louis  South- 
western Ry.  Co.  (M.  L.  Lynch,  Ch.  Engr.  Tyler)  will 
erect  a  depot  at  Franklin  and  Md  Sts.,  to  cost  $.'50,000. 

itkldhonui    City,    f>^7M.-— The    Shriuers    of    this    city 
■  are    reported    interested    in    the   erection    of   a    temple 
to  cost  $75,000. 

lUilurttilo  Hinini/s,  Colo. — The  Santa  Ve  R.  R.  Co. 
(.las.  Dun,  Ch.  Engr.,  Chicago,  111.)  is  reported  inter- 
ested in  the  erection  of  a  hotel  here,  to  cost  about 
$100,000. 

York,  \eb. — The  Y.  M.  C.  A.  is  reported  interested 
in  the  erection  of  a  $1.5,000  building. 

Lincoln,  Kch. — The  Cudahy  Packing  Co.  is  stated 
to  have  purchased  a  site  on  M  and  Sth  Sts.,  and  will 
erect   lu   the   spring  a   $00,000   building. 

I'ortlniiil,  Ore. — It  is  stated  that  W.  D.  Fenton  will 
soon  commence  the  erection  of  a  3-storv  building  on 
Kth  and  Oak  Sts.,  to  cost  about  $35,000. 

Denver,  Colo. — I'hillp  F.  A.  Kyan  will  erect  a  $25,- 
000  business  building  on  Colfax  Ave. 

Puclilo.  Colo. — F.  \V.  Cooper.  lOS  Pope  Blk.,  is  stat- 
ed to  have  completed  plans  for  a  theater  to  be  erected 
at   Lake  Minneijua,   to  cost  about  $22,000 

Siin  FninetHvo,  Col. — The  Trus.  of  Chas.  T.  and 
lennie  A.  Crocker  are  stated  to  liave  decided  to  erect 
a  4-storv  business  building  on  I'oweii  and  Gearv  Sts.. 
at  a  cost  of  about  $-200,(100.  Architects,  Bliss  & 
I'aville. 

Montreal,  Que. — It  is  stated  that  bids  are  wanted 
.Ian.  5  for  erecting  a  fireproof  office  building  for  the 
Bank  of  .Montreal.  Taylor  &  Gordon,  Archts.,  43  St. 
Francois  Xavler   St. 

NEW  YORK. 

rermits  for  the  following  hulidinos  have  been  is- 
sued: c,  ttiyttifies  cost;  o.  oirner;  a,  architect;  vi, 
watfon  ;  rr.  carpenter :  and  h,  httiUler. 

Broome  and  Allen  Sts,  6-story  br  tenemt  and  stores, 
c,  $45,000 :  o,  Harris  Fine ;  a,  Horenburger  &  Straub. 

Grand  and  Attorney  Sts,  Ostory  br  tenemt  and 
stores,  c,  $42,000  :  o  &  b,  Abraham  Silverson  and  Ger- 
mania   Bank   Bldg :    a,   G    F   Pelham. 

I'niversitv  Pi  and  13th  St,  11-story  br  and  stone 
loft  building,  c,  $200,000;  o.  13th  St  Co;  a,  Frank 
lioodwillie:   b.  Isaac  X  Hopper  &  Son. 

Nth  St  and  Ave  B,  0-story  br  tenemt  and  stores,  c, 
$40,000  ;   o.   Max   Horn  ;  a,   Sass  &  Smallheiser. 

syth  St  and  3d  Ave,  Ostory  and  2-gallery  exten- 
sion to  Ostory  br  store,  c,  $125,000;  a,  Lyman  G 
Bloomingdale  et  al ;   a,   Buchman  &  Fox. 

IIROOKI.VN. 

<iiijson  1*1  and  .Tamaica  .\ve  1-story  frame  club 
bouse,  c.  $25,000:  o.  Brooklyn  City  R  R  Co;  a,  Brook- 
lyn  Heights   R   R  Co. 

DWELLINGS. 

llrookline,  .!/«««. — B.  M.  Dixon,  of  Lewistou,  Me., 
and  E.  S.  Libljey,  of  Boston,  are  stated  Interested  In 
the  erection  of  a  brick  apartment  bouse,  to  cost 
$100,000. 

I*lainfietd,  A'.  ,/. — A  press  report  states  that  about 
$1,000,000  will  l)e  expended  by  a  New  York  syndicate, 
liead(-d  liy  Herbert  M.  Taylor,  in  establishing  a  model 
settlement  in  the  western  section  of  this  city.  Four 
blocks  will  be  devoted  to  the  purpose,  and  the  com- 
pany will  install  its  own  water  and  electric  power 
and  light  supplies,  as  well  as  a  central  steam  heating 
lipparatiis,  which  will  furnish  all  liouses  to  be  erected. 

Atlanta,  ««.- -Collier,  Brown  &  Walker  are  stated 
to  have  submitted  plans  for  a  li-story  apartment  house 
for  Geo.  P.  Howard.  Coal  Dealer.  The  Ijuildlng  will 
l>e  erected  on  Peachtree  and  Pine  Sts.,  and  cost  about 
$200,000. 

Chicayo.  ///.-Henry  L.  Newhouse,  4630  Prairie 
.\ve..  is  reported  to  have  |>repared  plans  for  a  resi- 
dence for  S.  L.  Marks  at  4720  (ireenwood  Ave.,  to 
(•(sl    $45,000. 

Xliokanr,  Wanh. — A.  Held.  510  "The  Rookery,"  Is 
preparing  plans  for  an  apartment  house  to  be  erectetl 
tor  I'.  Beck,  to  cost  $60,000. 

NEW  YOEK. 

I'rrmitH  for  the  followinu  hulidings  ha/ve  been  i»- 
sued:  c.  xiyniftea  coat;  o,  owner;  a,  architect;  m. 
nituion :  cy,  carpenter :  and  h,  builder. 

244  and  246  E  21st  St,  6-8tory  br  tenemt,  c,  $42,- 
ii'"i:   o.  .lacob  Silberman  :  a,  (J  F  Pelham. 

.".nth  St  and  2d  Ave,  Ostory  br  tenemt.  c,  $40,000; 
o.   Itarnett    Levy  :  a.   llorenlturger  &  Straub. 

fi  lo  10  E  1171  h  St,  br  and  Mono  restauraut  & 
store  bldg.  c,  $70,000;  o,  .lacob  Fliegman;  a,  Thos 
Graham. 

302  &  .304  K  .5th  St.  l)r  tenemt,  c.  $35,000;  o,  Hymaii 
Levine;  a.   Bernstein  A:  Bernstein. 

17  to  21  \V  11.5th  St,  2  br  telienits.  i:  $68,IXK)  all; 
o,   Debnride  Herrman;  a,    Franklin    Baylies. 

5;td  St  and  :id  Ave,  6-8torv  I)r  and  stone  flat,  (■, 
$40,000;  o.  .los  Wittner;  a.  Sass  &  Smallheiser. 

38th  St  and  Lexington  Ave,  2  4-storv  br  and  st<tne 
dwells,  c,  total  $2S.000 ;  o,  \Vm  R  Martin;  a.  Ralph 
S   Townsen<l. 

SI  Nicholas  Ave  and  133d  St.  6-story  i«-  flat.  c. 
$100,000;  o.  The  Realty  Co  of  N  Y;  a,  Moore  & 
Landsledel. 

Crotona  Ave  and  170th  St.  4-story  br  tenemt.  c, 
$30.000 ;  o,  Chas    Hohl ;  a,  \Vm  F  Schwanewede. 

313  Sth  Ave.  extension  to  4-8tory  and  basemt  br 
dwell,  c,  $30,000 ;  o,  Fishel,  Adler  &  Schwartz ;  a, 
Edward    Necarsulmer. 

BROOKLYN. 

Park  PI  and  Franklin  Ave.  Sstory  br  flat.  c.  $20, 
000;  o,  Mohawk  Realty  Co;  Ti,  Neville  &  Bagge. 

SCHOOLS. 

iluincy,  ilUKH. — Geo.  Howard,  of  Brockton,  has  se- 
cured the  contract  for  erecting  a  brick  school,  for 
about  $42,000. 


tliidyeport,  Conn. — Bids  are  wanted  Jan.  16  for 
erecting  a  school  on  Huntington  Road.  Henry  A. 
Lambert,   Archt.,  1  and  2  Warner  Bldg. 

M'dterbiiry,  Conn. — Bids  are  wanted  Jan.  5  for 
erecting  tile  .Muicahy  School.  Address  John  J.  Fitz- 
gerald, Cik.  Bd.  of  Educ. 

New  York,  N.  Y. — The  following  l)lds  were  opened 
Dec.  22  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  Dept. 
of  Educ,  for  the  general  construction  of  School  24, 
Boro.  of  Manhattan ;  a,  to  complete  Oct.  1,  1903  ;  6, 
to  complete  Feb.  1,  1904 ;  Patk.  Sullivan,  a,  $174,000 ; 
h,  $172,000.  Geo.  Hlldebrand,  6,  $166,480.  Francis 
Sullivan,  o,  $151,795  (awarded)  ;  b,  $148,445.  Chas. 
11.  Peckworth,  a,  $168,000;  b,  $104,775.  Thos.  Cock- 
erill  &  Son,  a,  $103,376;  6,  $163,370.  Thos.  B. 
Leahy,  b,  $160,943.  John  H.  Goetschius,  b,  $166,000. 
Luke  A.   Burke,  a,  $154,000  ;  b,  $153,000. 

Bids  opened  same  time  for  ventilating  and  heating 
apparatus  of  School  188,  Boro.  of  Manhattan:  Jas. 
Ciu-ran  Mfg.  Co.,  $66,600  ;  John  Hankin  &  Bro.,  $79,- 
1)00 ;  Frank  Dobaon,  $58,939 ;  Walker  &  Chambers, 
$03,250;  Wm.  N.  Tobln  (Irregular);  Blake  &  Will- 
iams, $57,784 :  John  Neai's  Sons,  218  Centre  St., 
$57,693    (awarded)  ;   United   Htg.   Co.,   $59,638. 

Bids  will  be  received  Jan.  ];:  by  C.  «.  J.  Snyder, 
Supt.  of  School  Bldgs.,  for  installing  ventilating  and 
heating  apparatus  In  sclujol  No.  31,  Boro.  .Manhattan  ; 
also  for  sanitary  work  in  school  No.  176,  Boro.  Bronx. 

liids  will  be  received  Jan.  14  by  the  Com.  on  Bldgs., 
Bd.  Trus.  of  the  College  of  City  of  New  York,  for  ex- 
cavation, rock  blasting  and  foundation  walls ;  also  for 
terra  cotta  work  for  the  college  buildings  on  Nicholas 
Terrace.     Edw.  Lauterbach.  Chmn. 

Contracts  for  school  work,  bids  opened  Dec.  29  and 
Dec.  30  by  C.  B.  J.  Snyder,  have  been  awarded  as  fol- 
lows ;  General  construction.  School  No.  106,  Boro.  of 
Manhattan,  Patk.  Sullivan,  389  Broome  St.,  N.  Y. 
City,  $338,000:  general  construction,  School  145, 
Boro.  of  Brooklyn,  Wm.  P.  McGarry,  230  Huron  St., 
Brooklyn,  $223.876 ;  sanitary  work  In  School  138. 
Boro.  of  Brooklyn,  Wm.  C.  Ormond,  $11,999  ;  general 
construction.  Schools  Nos.  91  and  119,  Boro.  of 
Brooklvn,  Chas.  H.  Peckworth,  Prospect  PI.  near  Nos- 
trand  .\ve.,  $119,7.30  and  $148,445  respectively;  in- 
stalling, ventilating  and  heating  apparatus  of  addi- 
tion to  and  alterations  in  School  51,  Boro.  of  Queens, 
B.  Rutzler,  178  Centre  St.,  N.  Y.  City.  $6,288,  and 
for  general  construction  of  School  34,  Boro.  of  Rich- 
mond, Thos.  Cockeriil  &  Son,  137  Columbus  Ave., 
N.   Y.    City,   $58,900. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Dec.  22  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  N.  Y. 
City,  for  ventilating  and  heating  apparatus  School 
130,  Boro.  of  Brooklyn:  John  Neai's  Sons,  $15,821; 
Jas.  Curran  Mfg.  Co.,  $16,700;  United  Htg.  Co.,  |15,- 
2iJS;  Blake  &  Williams.  362  W.  B'way,  N.  Y,  City, 
$15,008    (awarded)  ;   Frank  Dobson,   $15,575. 

Bids  were  opened  on  Dec.  24  for  general  construc- 
tion of  School  144,  Boro.  of  Brooklyn,  as  follows : 
a,  to  complete  Sept.  1,  1903 ;  6,  to  complete  Jan.  1, 
1904  :  John  H.  Goetschius,  6,  $242,000.  Geo.  Hllde- 
brand, a,  $234,980;  b,  $228,918.  W.  &  T.  Lamb,  b, 
$229,666.  Thos.  Cockeriil  &  Son,  a,  $230,353 ;  b, 
$230,353.  Peter  Cleary,  6,  $222,500.  Myron  C.  Rush, 
h.  $227,777.  Wm.  P.  McGarry.  a.  $238,o39  ;  Ij.  $231.- 
387.  Edwin  H.  Thatcher,  o,  $238,700;  6,  $236,700. 
Chas.  H.  Peckworth,  a,  $228,775  ;  6,  $224,775.  Rutan 
&  Heningham.  a.  $240,000  :   h.  $229,900. 

Bryn  .\tawr,  Pa. — John  Sweatt,  of  Boston,  Mass., 
is  stated  to  have  secured  the  contract  for  erecting 
Rockefeller  Hall  at  Bryn  Mawr  College;  probable  cost, 
$250,000.  Architects,  Cope  &  Stewardson,  320  Wal- 
nut St. 

Sharon,  Pa. — The  Bd.  of  Educ.  Is  stated  to  have 
decided  to  erect  2  schools,  each  to  cost  $35,000. 

Daltimore,  Md. — Jackson  C.  Gott,  218  N.  Charles 
St..  is  stated  to  have  been  commissioned  by  A.  4. 
Brager  to  prepare  plans  for  a  residence  he  is  to  erect 
on  Eutaw  Pi.  and  Laurens  St.  It  will  be  3  stories 
high,  and  cost  about  $50,000. 

honti  Island  City.  N.  V. — Bids  will  be  receivetl  Jan 
12  byC.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  N.  Y. 
City,  for  Installing  a  ventilating  and  heating  appara 
tus"  in  tlie  Long  Island  City  High  School.  Boro.  of 
IJueens. 

Fairfield,  la. — H.  K.  Holsman,  153  La  Salle  St.,  Chi- 
cago, 111.,  is  stated  to  l)e  preparing  plans  for  build- 
ings for  Pearson's  College,  to  cost  $110,000.  Dr.  D. 
K.  Pearsons,  of  Chicago,  111.,  Is  Interested. 

ISlnominqton,  III. — The  American  Warming  &  Ven- 
tilating Co.,  of  Chicago,  is  stated  to  have  secured 
the  contract  for  ventilating  and  heating  Edwards 
School,    for   $6,266. 

ClarksriUe,  la. — Local  press  reports  state  that  bids 
will  l)e  received  Feb.  1  for  erecting  a  $15,000  school. 
Murphy  &  Ralston,   Archts..   Waterloo. 

Columbus,  O. — The  Trus.  of  the  Ohio  State  Univ. 
al  a  meeting  Dec.  26  are  stated  to  have  decided  to 
proceed  at  <mce  with  the  erection  of  the  Physics 
l!ldg.  and  the  Engineering  Bldg..  each  to  cost  $80,00(5. 

Han  .\ntonio,  Tex. — A  R.  C.  Theological  Seminary 
is  to  be  erected  on  Ijaurel  Heights,  to  cost  $30,000. 
.Vrchltects,   McSweeney  &  McSweeney,  Hicks  Bldg. 

Louisville,  Ky. — Dodd  &  Cobb,  600  Equitable  Bldg.. 
are  stated  to  have  completed  plans  for  buildings  for 
the  Ijoulsville  Theological  Seminary,  to  cost  complete 
$165,000.  At  present  only  the  dormitory  wing  will 
be  erected  at  a  cost  of  $45,000. 

Baton  Koutje,  La. —The  lowest  hid  received  for 
erecting  for  the  ITniversitv  the  Imilding  for  physics, 
electricity  and  civil  engineering,  is  stated  to  have 
been  submitted  by  the  Union  Development  &  Construc- 
tion Co.,   of  New   Orleans,  for  $24,233. 

Ill  Iw/o-  droves.  .Mo. — A  press  re|iort  states  that  bids 
will  be  received  .Ian.  8  by  the  Bd.  of  F.duc.  of  Webster 
Groves  for  erecting  a  school. 

Salem,  Ore. — It  is  stated  tliat  bids  are  wanted  Jan. 
T.'i  for  erecting  a  brick  dormitory  at  the  Salem  School. 
Chemawa.  W.  A.  Jones.  Indian  Comr.,  Supt.  of  In. 
terlor,  Washington.  D.  C. 

STREET    CLEANING     AND     GARBAGE     DIS- 
POSAL. 

Huflalo,  \.  Y. — The  Bd.  of  Councllmen  have  ap- 
proved the  Aldermanic  resolution  to  have  the  Bd.  of 
Pub.  Wks.  prepare  plans  and  specifications  and  adver- 
tise for  bids  for  removal  of  snow  and  Ice  from  streets 
and  public  grounds. 


Philadelphia,  Pa.  Contracts  for  cleaning  the  streets 
and  collecting  garbage  during  1903  are  stated  to  have 
been  awarded  on  Dec.  24  by  Dlr.  of  Pub.  Wks.  Had- 
dock as  follows,  according  to  districts:  1  and  2,  Ed- 
win H.  Vare,  $125,000  and  $180,000,  respectively;  3. 
Danl.  Doolcy.  $50,000;  4,  Jas.  Curran,  $172,000;  3, 
David  McMaiion,  $134,450,  and  6,  Richard  1'.  Bennis. 
$23,400  ;  total,  $693,850.  The  coutra<t  for  collecting 
and  disposing  of  garbage  was  awarded  to  the  Ameri 
can  I'roduct  Co.  for  $516,700. 

Rochester,  N.  Y. — Mayor  Rodenbeck  baa  signed  the 
order  granting  to  Chas.  W.  Uartung  the  contract  to 
collect  the  garbage  of  the  cltv  next  year,  beginning 
Jan.  1 ;   big  bid  amounted  to  $20,300. 

Mt.  Carmcl,  Ind. — A  press  report  states  that  Aug. 
Kellerson.  of  the  Star  Tankage  &  Fertilizer  Wks.  of 
Vincennes,  Is  interested  In  the  construction  of  a  gar- 
bage crematory  at  Mt.  Carmel. 

Topeka,  Kan. — The  Topeka  Desiccating  Co.  is  re- 
ported to  have  filed  notice  with  Council  that  It  has 
made  arrangements  with  the  International  Waste 
Utilization  Co.  for  the  erection  of  a  $40,000  garbage 
plant  in  Topeka. 

Louisville,  Ky. — It  Is  stated  that  the  International 
Waste  Utilization  Co.  U  about  to  petition  this  city 
for  a  20-year  franchise  for  the  disposal  of  garbage. 

St.  Louis,  Mo. — Local  press  reports  state  that  bids 
will  be  received  Jan.  13  by  the  Bd.  of  Pub.  Improv. 
for  the  annual  street  sprinkling  contract. 

GOVERNMENT  WORK. 

Is'ewport,  11.  I. — Elda  will  be  received  at  the  U.  8. 
Engr.  Office,  Newport,  Jan.  30,  for  breakwater  con- 
struction at  Point  Judith,  R.  I.,  as  advertised  in  The 
Engineering  Record. 

Philadelphia,  Pa. — Bids  will  be  received  at  the  U. 

5.  Engr.  Office,  Philadelphia,  Jan.  20,  for  construct- 
ing bulkhead  In  Delaware  River  between  Edgemoor 
and  mouth  of  Christiana  River,  as  advertised  In  The 
Engineering  Record. 

-Maj.  Frank  Heath,  Ord.  Dept.,  U.  S.  A.,  writes  that 
the  following  bids  were  opened  Dec.  20  for  the  Instal- 
lation of  a  power  plant  at  the  Frankford  Arsenal — 
a,  for  a  250-Kw.  plant  complete ;  b,  for  a  200-Kw. 
plant ;  c,  for  a  200-Kw.  turbine  plant ;  d,  for  OOOH.-P. 
boiler  plaivt  ;  e,  piping  :  Sanson  &  Rowland,  a,  $00,000. 
Provlifence  Eng.  Wks.,  a,  $42,500.  McCay  Eng.  Co.,  a, 
$;{5,320.  D'OlTer  Eng.  Co.,  a.  $37,413;  b,  $3J,757  ;  c, 
$31,715.  Stepliens  &  Tyler,  a,  $39,943  ;  b,  $38,603  ;  c, 
.f  38,860.  David  R.  Burns,  a,  $37,600  ;  b,  $36,835.  M. 
R.  Muckle,  e,  $36,118.  Moore  W.  T.  Boiler  Co.,  d, 
$13,920.     Natl.  W.  T.   Boiler  Co.,  d,  $8,000.     Babcock 

6.  Wilcox  Co..  d,  $9,412.  Aultman-Taylor  Maehy.  Co., 
(/,  $9,935.  Standard  Heat  &  Eng.  Co.,  e,  $6,807.  Har- 
ris &  Alger,  $5,829. 

Ft.  Fremont  S.  C. — Bids  are  wanted  Jan.  24  for  In- 
stalling plumbing  fixtures,  etc..  In  public  buildings  at 
I  Ills  post.     Address  Chas.  L.  Fisher,  Q.  M. 

St.  Augustine,  Fla. — Bids  will  be  received  at  the 
U.  S.  Engr.  Office,  St.  Augustine,  Jan.  26,  for  dredg- 
ing In  St.  Johns  River,  Fia.,  or  for  hire  of  dredging 
plant,  as  advertised  in  The  Engineering  Record. 

Harannah.  Oa. — Two  bids,  both  of  which  are  recom 
mended  to  be  rejected,  were  opened  Dec.  22  by  Capt. 
Cassius  E.  Gillette.  Corps  of  Engrs..  U.  S.  A.,  for 
building  training  dikes  in  Savannah  River,  for  which 
$58,000  was  available — Jas.  Evlns.  Dardanelle.  Ark., 
.'t;56,070  ;  Albert  J.  Twiggs.  Augusta,  Ga.,  $59,020.  The 
former  t)id  56  cts.  per  cu.  yd.  for  39.000  cu.  yds.  brush 
bundles,  and  $2.15  for  9.500  cu.  yds.  riprap  ;  the  lat 
ter,  60  cts.  and  -$2.25.  They  both  bid  4  ',4  cts.  per  ft. 
for  110,000  lin.  ft.  piling.  8  cts.  per  ft.  tor  57.0O0  lin. 
ft.  pile  driving  and  75  cts.  per  cu.  yd.  for  4,300  cu. 
.vds.  mattress  weaving. 

Chicayo,  III. — Bids  are  wanted  Jan.  26  for  the  ven- 
tilating system  of  the  Post  Office.  Court  House,  etc. : 
bids  will  also  be  received  at  tlie  same  time  for  an  ele- 
vator system  in  said  building.  Address  Henry  Ives 
Cobb.  Archt.,  Chicago  Bldg..  Treas.  Dept.,  Washington, 
D.  C. 

Creston,  la. — Bids  are  wanted  Jan.  27  for  furnisli 
ing  and  inslalling  the  low  pressure  steam  heating  ap- 
paratus, etc.,  for  the  U.  S.  I'ost  Office  at  Creston.  Jas. 
Knox  Taylor.  Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.  C. 

Ft.  Itiley.  Kan. — Capt.  G.  O.  Cress.  Q.  M.,  writes 
that  the  contract  for  changing  the  heating  plants  of 
buildings  (bids  opened  Oct.  20)  has  been  awarded  as 
follows :  General  contract,  to  Moses  &  Holmgren, 
Junction  City,  for  $13,9.")0,  and  heating  to  J.  J.  Han- 
ighan.    Omaha.    Neb.,   $14,774. 

(lalveston,  Tex. — The  following  bids  are  reported 
opened  by  Capt.  C.  S.  Rlche.  Corps  of  Engrs.,  U.  S.  A. 
— a.  dredging  Division  2.  about  4,300.000  cu.  yds.  :  b, 
dredging  Galveston  channel  proper.  2.850.000  cu.  yds.  : 
c,  dredging  Div.  1.  5,700,000  cu.  yds.;  d,  south  jetty 
work  furnishing  for  40,000  tons  granite  blocks  of  5 
to  10  tons  each;  e.  for  north  jetty  work.  125,000  tons 
granite  blocks  of  lo  to  12  tons;  f,  for  .\ransas  Pass 
Jetties  (1)31,000  tons  small  riprap,  (2)  24.000  tons 
larjje  riprap.  (3)  7,200  tons  granite  blocks:  Lake  Su- 
perior Contg.  &  Dredg.  Co..  Duluth,  Minn.,  a,  15  cts. 
i>er  cu.  .vd.  :  c,  10.07  cts.  Geo.  W.  Catt,  13  Park  Row. 
N,  Y.  City,  a,  18  cts.  :  c,  10  cts..  for  whole  work,  a, 
14.5  cts.;  b,  8.8  cts.;  c,  9.3  cts.  Bowers  Southern 
Dredging  Co..  Galveston,  a,  16.3  cts.  ;  c,  9.08  cl«. ;  tor 
whole  work,  o,  14  cts.;  6,  8.3  cts.;  c,  8.8  cts.  Ray- 
mond A.  I'erry.  San  Francisco,  c,  10.86  cts.  Coastwise 
Dredging  Co..  Wilmington,  Del.,  10.125  cts..  Isaac 
Heffron  &  Co..  Galveston,  d.  $3.05  per  ton;  c,  $4.58: 
/  (1)  $4.40.  (2)  $5.35,  (3)  $5.70.  Parker,  Waslngton 
&  Co..  Kansas  City.  Mo.,  d,  $2.79;  e,  $4.32;  /  (1) 
$4.25.  (2)  $5.10,  (3)  $5.40.  Chas.  Clarke  &  Co..  Gal 
veston.  d,  $2.99;  e,  $4.38;  f  (1)  $3.98,  (2)  $4.97, 
(3)    $5.40. 

Seattle.  Wash. — The  following  bids  are  reported 
opened  by  Major  John  Mills,  Dec.  18,  for  a.  dredging 
of  harbor  at  Olympia.  55,000  cu.  .vds.,  and  6.  extension 
of  dredging  for  Lake  Washington  Canal  through 
Salmon  Bay  to  city  dock  at  Ballard,  235,000  en.  yds. : 
Raymond  A.  Perry,  San  Francisco,  Cal.,  a,  $19,800, 
or  36  cts.  per  cu.  yd. ;  b.  53  cts.  per  cu.  yd.  Puget 
Sound  Bridge  &  Dredging  Co..  a.  $16,445.  or  29.9  cts. 
per  cu.  yd. :  b,  4.82  cts.  per  cu.  yd.  The  Northwest- 
ern Bridge  Co..  Tacoma.  a.  $18.64.5.  or  33.90  cts.  per 
cu.  yd.,  and  the  Pacific  Coast  Dredge  Co.,  6,  48.8  cts. 
per  cu.  yd. 

Bids  are  wanted  Jan.  20  for  dredging'  Tacoma  Har- 
bor.    Maj.  John  Mlllls,  Corps  Engr.,  U.  S.  A. 
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*'•.  D.A.Htu»cU,Wyo. — The  following  are  tbe  uwarOs 
tor  constructing,  heating,  plumbing,  etc..  officers"  quar 
lers.  barracks,  etc..  at  Ft.  D.  A.  Kussell.  Bids  were 
received  by  the  Lieut.  Col..  J.  W.  Pope.  fh.  Q.  -M.. 
Ueover,  Colo..  t>ct.  lo  :  M.  V.  Keefe.  Cheyenne.  Wyo.. 
constmctlon  of  all  buildings.  $9l>.*.>0() :  .Johnson  «: 
r>avls.  427  15th  St..  l>enver.  Colo.,  plumbing  and  gas 
piping.  3  buildings,  $o.C>33 :  Uwyer  IMumbing  &  Utg. 
Co..  30  E.  lith  St..  St.  I'aul.  Minn.,  plumbing,  heat- 
ing and  gas-plplng  building  No.  I.IU.  ?7.S21  ;  \V.  O. 
Morrison.  331  Cooper  Bldg.,  IHMiver.  Colo.,  heating 
building  Xo.  124.\.  J1..")«0  :  Jos.  .\.  Hurley.  3S»-.i  Selby 
Ave..  St.  I'aul.  Minn.,  heating  building  Xo.  UTt.  If!»ii7. 
and  UUliert  Wilkes  &  Co..  231  Coronado  Bldg.,  Denver. 
Colo.,  electric   wiring  all  buildings,   :$1,3UU. 

SoH  Fmncitvo.  Co/. — Bids  are  wanted  Feb.  3  for 
furnishing  material  and  erecting  medical  officers'  quar- 
ters, a  contagious  disease  hospital :  also  for  changes 
In  the  main  hospital  building  at  the  Xavy  Yard,  Mate 
Island.  A.  S.  Kenny,  Paymaster  Oen.,  V.  S.  X.,  Wash- 
ington, U.   C. 

Los  AngeUg.  Co/. — Kids  are  wanted  .Tan.  21  for  con- 
structing breakwater  at  San  I^uis  Obispo  Harbor.  Ad- 
dress Capt.  FMgar  Jadwin,  Corps  ICngr.,  I'.  S.  A. 

roMCOBttT.  ii'o«/i. — I'ress  reports  state  that  Col. 
F.  L.  Hathaway,  Q.  M..  on  L>ec.  22  opened  the  follow- 
ing bids  for  the  construction  of  one  double  set  of  in 
fantry  barracks,  one  double  set  of  artillery  barracks. 
and  one  officers'  quarters  :  Garder  &  McLennan.  $14!t.- 
518;  Maxen  &  Co.  (for  all  complete),  ?  183,04 2 ;  C.  L. 
Spoare,  $loli.07S  :  Urlgham  &  lloska.  S125,o57  ;  H.  U. 
Robinson,  *1 34.602:  Balmberg  &  Kastabend,  $13'J.2.-)1  : 
W.  R.  Xichols  (for  all  completel.  SIO'.UOO;  J.  T.  Goss. 
{138,34y;  Hasty  &  Dugan.  ii;i2y.07'J  :  Irb  &  Van  Pat- 
ten. $151,121.  I>arney  &  f^iggins  were  the  lowest  bid- 
ders on  the  plumbing  and  gas  fittings,  at  $15,012,  and 
J.  R.  Harvey  was  the  lowest  separate  bidder  on  elec- 
tric wiring  at  $3,997. 

MISCELLANEOUS. 

Brooktiuf.  Uass. — The  Com.  appointed  to  investi 
gate  the  purchase  of  the  lioston  reservoir  grounds  in 
Brookllne  are  stated  to  have  reported  recommending 
the  purchase  of  this  1.500,000  sq.  ft.  of  land,  at  an 
expenditure  not  to  exceed  $100,000.  It  Is  probable 
that  this  site  will  be  devoted  to  a  park. 

Bofton,  Hass. — Bids  will  he  received  Jan.  14  by 
John  B.  Martin,  Penal  Institutions  Comr.,  lor  repair- 
ing steamboat  wharf  at  Deer  Island,  Boston  Harbor. 

Aieir  lor*.  X.  1. — The  .\merlcau  Fire  Kngine  Co.. 
X5  Llbert.v  St..  was  the  only  bidder  Dec.  30  for  fur 
nishing  lire  pumps  for  a  new  flreboat,  at  $11,000. 

Brooklyn,  \.  Y. — The  lowest  bidder  Dec.  29  at 
l»ept.  of  I*arks.  X.  Y.  City,  for  furnishing  road  mate. 
rials  on  parkways  as  required  was  Lsaac  Harris,  48."' 
Flatbush  Ave.,  whose  bids  were  as  follows  :  G.OOO  cu. 
jds.  Hudson  Kiv.  road  gravel.  $1.58;  ti.OOO  cu.  yds. 
crushed  trap  rock  and  3.000  cu.  yds.  trap  rock  screen- 
ings, $1.62  Vj  :  7,55o  cu.  yds.  blue  limestone.  $1.73. 
and  6.700  cu.  yds.  blue  limestone  screenings.  $1.83. 

Rochester,  .V.  Y. — The  question  of  constructing  a 
retaining  wall  on  the  west  bank  of  Genesee  River  from 
a  point  south  of  Clarissa  St.  to  the  beginning  of  the 
present  wall  near  Court  St.  Is  under  consideration. 
Probable  cost,   $25,000.     E.   A.    Fisher.   City   Kngr. 

Harrisbury.  Pa. — The  Park  Comn.  on  Dec.  23  is  re- 
Iiorted  to  have  decided  to  confer  with  Warren  H.  Man- 
ning, a  landscape  architect  of  Boston,  Mass.,  with  a 
view  of  securing  his  assistance  In  creating  a  system  of 
parks. 

Uichmiinil.  iS.  /.,  .V.  1'. — The  lowest  bid  opened  Dec. 
31  for  Installing  a  telegraph  fire  alarm  system  In  Rich- 
mond Boro..  was  that  of  Fredk.  Pearce,  18  Rose  St., 
X.  Y.  City,  for  a  total  of  $18,321. 

Uii'ltmonil.  To. — The  James  River  Improv.  Com.  Is 
siate<l  to  have  Instructed  the  City  Kngr.  to  take  steps 
looking  to  the  Immediate  letting  of  the  contract  for 
the  construction  of  a  dredging  plant,  to  be  used  in 
the  harbor  ;  the  equipment  not  to  cost  over  $38,000. 

Cleveland.  O.—C.  H.  Fath  &  Son  Construction  Co. 
Is  stated  to  have  secured  the  contract  for  straighten- 
ing the  Cuyahoga  River  at  Jefferson  St.,  for  $19,276. 

Ht.  Louis,  Ho. — .^n  ordinance  has  been  introduced 
In  Council  granting  the  Batcheller  Pneumatic  Tube 
Co.  a  franchise  to  Install  an  underground  pneumatic 
lube  service  In  this  city.  A  power  house  is  to  be  es 
tablished  at  some  point  on  the  line,  with  perhaps  on<> 
or  more  relay  power  houses.  .34  stations  are  to  b" 
established  in  various  sections  of  the  city,  at  which 
goods  win  be  received  and  delivered.  The  cost  of  th*- 
plant  Is  estimated  at  $3,000,000. 

Hturueon  Falls.  On/.  — It  Is  stated  that  bids  are 
wanted  Jan.  10  for  constructing  a  wharf.  H.  H.  Gray. 
Ivngr..  Confederation  Life  Kldg.,  Toronto.  Fred.  Gell 
nas.  Secy.  Dept.  of  i'ub.  Wks..  Ottawa. 

Halifax,  y.  H. — It  Is  stated  that  bids  will  be  re- 
ceived about  Jan.  24  for  constructing  a  breakwater  al 
Tiverton.  C.  E.  M.  Dodwell.  Res.  Kngr.  Halifax 
Fred.  Oellnas,  Secy.  Dept.  Pub.  Wks..   Ottawa,   Ont. 

NEW    INDUSTRIAL    PLANTS. 

The  Kalamazoo,  Mich.,  Railway  Supply  Co.  is  erect- 
ing new  factory  buildings,  consisting  of  foundry  and 
forge,  machine  shop,  woodworking  and  carpenter  shop, 
and  paint  and  finishing  shop,  which  will  have  about 
40,000  sq.  ft.  floor  space;  also  office  building,  lumber 
sheds,  etc.  A  2.%0-H.-P.  steam  engine,  dynamo  and 
electric  motors  will  be  bought. 

The  New  Orleans.  La.,  Cold  Storage  &  Warehouse 
Co..  Ltd.,  will  erect  an  additional  2-atory  building,  to 
he  about  310x85  ft.  In  size.  Details  of  new  power 
plant  are  not  decided. 

The  HIett  Wagon  Co.,  Joriesboro,  Ark.,  has  been 
organized  with  a  capital  of  $20,000,  and  has  let  con- 
tract for  a  2-8tory.  50xl00-ft.  building.  A  40.H.-P. 
engine  and  a  50-H.-P.  twller  will  be  Installed. 

The  rnlon  Cotton  Mill".  Lafayette,  Ga.,  are  pre 
paring  to  build  a  :i-8tory,  •JiiOx76-ft.  addition.  A  600 
H.-P.  cross  compound  condensing  engine  and  300 
H.-P.  In  hollers  will   be  Installed. 

J.  P.  Moser.  Okabumpka,  Fla.,  expects  to  begin  about 
Feb.  1  to  erect  a  small  machine  shop,  and  will  he  In 
the  market  for  a  complete  outfit  sf  machinery. 


The  Washington  Iron  Works  Co.,  Seattle,  Wash.,  is 
adding  a  2-8tory,  70x240  ft.  machine  shop,  equipped 
with  a  20-ton  traveling  crane  of  40-ft.  span  running 
the  entire  length  of  the  building,  and  an  addition  60 
ft.  square  to  the  foundry,  also  a  60-ln.  cupola.  These 
additions  will  more  than  double  the  company's  output. 

W.  S.  Fillmore,  Gaylord,  Mich.,  Is  Interested  In  the 
erection  of  a  plant  to  produce  graded  sand  and  gravel, 
crushed  stone,  cement  brick  and  cement  sewer  pipe. 
Tbe  plant  will  have  a  dally  output  of  20,000  brick 
and  20  cars  of  sand,  gravel  and  crushed  stone. 

BUSINESS  NOTES. 

The  Contractors  Plant  Co.,  which  has  recently 
moved  to  Its  new  office  and  factory  at  37  Pittsburgh 
St.,  Boston,  has  installed  a  very  complete  machine 
shop  to  make  Its  concrete  machinery,  especially  the 
portable  gravity  concrete  mixer.  'fhe  company  re- 
ports that-lts  business  has  grown  to  large  proportions 
within  the  last  year,  and  that  the  prospects  for  future 
business  are  very  good. 

The  Bellelontninc,  C,  Bridge  &  Iron  Co.  has  .lust 
completed  a  new  brick  power  plant  and  installed  a 
new  engine  and  boiler  of  treble  the  capacity  of  its 
old  plant  and  an  additional  IngersoU-Sergeant  air 
compressor.  The  company  reports  the  following 
among  contracts  on  hand  :  Structural  steel  for  a  large 
business  block  In  Cambridge,  O. ;  rebuilding  and 
strengthening  draw  span  for  the  C.  C.  C.  &  St.  L. 
Ity.  Co.  ;  steel  buildings  for  the  Belletontalne  E'oundry 
&"MachIne  Co.,  and  a  large  number  of  highway  bridges 
throughout  the  Middle  and  Western  States. 

The  Mohawk  Portland  Cement  Co.,  Warner,  N.  Y., 
has  been  Incorporated  with  a  capital  of  $1,000,000. 
The  directors  are  :  D.  B.  Dean,  Amawalk,  N.  Y.  ;  A. 
G.   Sherwood  and  Pasquale  FrancoUn,  New   York. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  sales :  Strouse  Bros.,  Baltimore, 
Md.,  125  and  OO-H.-P.  engines  ;  Douglas  &  Co.,  Cedar 
Rapids,    la.,   an  engine   for  electric  service. 

The  American  Blower  Company's  heating  apparatus 
is  to  be  Installed  In  the  Lake  Shore  &  Rock  Island 
depot.  Chicago,  and  the  fans  and  beaters  for  the 
Colonial  Theatre  at  Cleveland,  O.,  are  to  be  furnished 
by  the  same  company. 

The  York  Mfg.  Co..  York,  Pa.,  builder  of  refrigerat- 
ing apparatus,  is  equipping  its  works  for  electric 
power  distribution,  and  has  recently  purchased  from 
rlie  Westlnghonse  Electric  &  Mfg.  Co.  a  number  of 
direct-current,  220-volt  motors ;  the  Union  Abattoir 
Co.,  of  Baltimore,  Is  making  large  additions  to  the 
electrical  equipment  used  for  power  distribution  in  its 
plant,  and  a  200-K\v.,  7,200-alternations,  two-phase, 
engine-type  generator,  with  exciter,  and  two  40-11. -P., 
type  (J  motors  have  recently  been  purchased  through 
Dr.  W.  A.  Drysdale.  constructing  engineer,  of  Phila- 
delphia, from  the  Westlnghonse  Electric  &  Mfg.  Co. 
This  machine  is  to  be  installed  as  an  addition  to  the 
present  plant,  which  consists  of  a  150-Kw.,  engine- 
type  generator  and  about  twenty  induction  motors, 
ranging  In  size  from  3  to  40  II. -P.  inclusive. 

The  Stanley  Electric  Mfg.  Co.,  Pittsfleld,  Mass.,  has 
secured,  through  Its  New  York  office,  a  contract  to 
supply  the  New  York  Edison  Co.  with  four  2.000-l\w. 
S.  K.  C.  rotary  converters,  twelve  800-Kw.  S.  K.  C. 
static  transformers  of  the  air  blast  type  and  four 
auto-regulators,  and  ten  1.000-Kw.  S.  K.  C.  rotary  con- 
verters with  thlrtv  400-Kw.  S.  K.  C.  static  trans- 
formers of  the  air-blast  type  and  ten  auto-regulators 
for  the  various  sub-stations.  The  Stanley  Co.  la  also 
to  furnish  three  new  generating  units  for  the  Water- 
side Station ;  there  are  to  be  3,500-Kw..  25-cycle 
three-phase,  alternating-current  generators,  direct- 
connected  to  engines  working  at  75  revs,  per  min. 
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PROPOSALS  OPEN.  ^-H:  |; 

Bids  See  Eng.  Mar.  14. 

Close.  WATER  WORKS.  Record. 

Jan.     3.   Los  .\ngeles.  C'al Jan.     .'! 

Jan.    6.  Centralla,    111 Dec.  27  Jan.    5. 

Jan.     7.   Baltimore.    Md.     .......'.... Jan.     3  Jan.    5. 

Jan.     7.   Centervllle,   Miss Dec.  20  Jan.     6. 

Jan.     9.   Lakewood,   O : .  Dec.  20  Jan.     7. 

Jan.  12.   South    Brooklyn,    O.. Dec.  27  Jan.     8. 

Jan.  12.  South  McAlester,  Ind.  Ter Dec.  27  Jan.    8. 

Jan.  13.   St.   Louis.    Mo Jan.     3  Jan.     8. 

Jan.  14.   Ardmore.    Ind.    Ter Jan.     3  Jan.  10. 

Adv.,   Kng.   Record,  Jan.  3.  Jan.  12. 

Jan.  13.   St.  I'aul,  .Minn Dec.  20  Jan.  1 2. 

.Ian.  Iii.  (jeorgetown.  S.  C Jan.    3  Jan.  1'2. 

Jan.  '20.    Evans,  Colo Dec.  27  Jan.  12. 

Jan.  28.   Filters,  reserv'r.  etc.,  Washlngton.D.C.Jan.    3  Jan.  13. 

-Adv..   Eng.   Record,   Jan.  3.  Jan.  14. 

Jan.  30.   Havre.   Alont Dec.  27  Jan.  14. 

Meters,   Schenectady,  N.  Y Dec.  13  Jan.  14. 

SEWERAGE  AND  SEWAGE  DISPOSAL.  ••a"-  ]■}■ 

-»,,..,  t  ..  Jan.  lij. 

Jan.     7.   Merced.   (  al Jan.     .^  jj,„    ]-, 

Jan.     7.    llarrisburg.    Pa Jan.     3  jan^  I3! 

Jan.    7.   Fernandlna.   Fla Dec.  13  Jan.  15. 

Jan.    6.   New   Britain,  Conn Dec.  20  Jan.  1 5. 

Adv.,  Eng.  Record,  Dec.  20,  27.  Jan.  15. 

Jan.    6.  Columbus,   O Dec.  13  Jan.  16. 

Adv..  Kng.  Record,  Dec.  13  to  Jan.  3. 

Jan.    S.Cleveland,   O Dec.  20  Jan.  17. 

Jan.    9.  Lakewood,  O. Dec.  20  Jan.  20. 

Jan.     12.   Toledo.  O Jan.     3  Jan.  20. 

Jan.  14.    Brooklyn.    .N.    Y Jan.     3.  Jan.  23. 

Jan.  10.  Clay  Center,  Kan Dec.  20  Jan.  24. 

Jan.  23.   Decatur.    Ill Jan.     3  Jan.  30. 

Jan.  26.  Cincinnati,    O Jan.    3  Jan.  3i. 

Jan.  —  Walnut,    111 Dec.  13  Jan.  — 

Feb.    2.   New  Orleans,   La Nov.  29  Feb.     1 . 

Adv..  Kng.  Kecord.  .\ov.  29  lo  Jan.  3.  Feb.     1. 

Feb.     -  Dixon,   III Dec.  13  I.>b.    1. 

BRIDGES.     .  {Jib!     1; 

Jan.     6.    Albion.     Ind Jan.     :;.  Feb!    2. 

Jan.     6.   Stockton.  Cal Dec.  27  Feb.  28. 

Jan.     6.  (jrand    Junction,    Colo Dec.  13 

Jan.    7.  Olivet,  S.  D Dec.  13 

Jan.    7.   Webster.    S.    D Nov.  29  Jan.    s. 

.Ian.  10.   Westinorebiud.    Kan Jan.     3  Jan.     8. 

Jan.  10.   White   Kagle,    Okla.   Ter Dec.  27  Jan.  10. 

Jan.  12.  Scranton,   I'a Dec.  20  Jan.  i::. 

Jan.  12.  Tacoma.    Wash Dec.  20  Jan.  14. 

Jau.lt.   Pulaski,    Pa .Ian.    3  Jan.  14. 

.Ian.  13.   Tacoma.   Wash Jan.     .'I  Jan.  1  7. 

.Ian.  "id.   .New   York.  N.   Y Jan.     3  Jan.  24 

Jan.   —  Peoria.    Ill , Dec.  13  Mar.   4 

Feb.  10.  Castrovllle,   Tex Jan.    '6 


PAVING  AND  ROADMAKING. 

St.   Paul.    .Minn Ian.     3 

Cleveland,    O. Dec.  20 

Cincinnati,  O Dec.  13 

Denver,   Colo : Jan.    3 

Cincinnati,    O Jan.     3 

Ft.  Myer,  Va Dec.  13 

Adv..  Eng.  Record,  Dec.  13  to  Jan.  3. 

Washington,   la Dec.  27 

Ft.    Collins,    Colo Dec.  27 

Zanesville,  O Jan.    3 

Toledo,  O Dec.  27 

Cincinnati,  O Dec.  27 

Cincinnati,  O Jan.    3 

Cleveland,    O Ian.    3 

Burlington,    la Ian.     3 

Lafayette,  Ind Dec.  27 

Fond  du  Lac,   Wis Ian.    3 

Adv.,  Eng.  Record,  Jan.  3. 

POWER.  GAS  AND  ELECTRICITY. 

Winona.    Minn Dec.  20 

Adv.  Eng.  Record,  Dec.  20. 

Crystal    Falls,    Mich Dec.  27 

.\dv.,  Eng.  Record,  Dec.  27,  Jan.  3. 

New  York.   X.   Y Ian.     :! 

Hot  Springs,  Ark Dec.  13 

Rome.   Ga Oct.  11 

Havre,    .Mont Dec.  27 

South  Norwalk,  Conn Dec.  13 

(Guayaquil,  Ecuador   Dec.  20 

Franchise.   Manila,    P.    I Nov.  15 

GOVERNMENT  WORK. 

Ft.    Townsend,   Wash Dec.  20 

St.    Louis,    Mo Dec.    « 

Newport,   R.    1 Dec.  20 

Hospital  (Ft.  Greble),  Newport  R.  I..  .Dec.  13 
Adv.,  Eng.  Record,  Dec.  13  to  Jan.  3. 

Mobile,    Ala Dec.    6 

I'lattsburg   Barracks,    N.    Y Dec.  20 

Portland.    Ore Dec.  20 

White  Eagle,   Okla.   Ter Dec.  27 

New  Orleans,  La Dec.  20 

New  York,  N.  Y Dec.  20 

Mobile,   Ala Dec.  20 

Washington,    D.    C Dec.  13 

Adv.,  Eng.  Record.   Dec.  13,  20. 

Superior,     Wis Dec.  20 

Steel  towboat,   Memphis,  Tenn Dec.  20 

Adv.,  Eng.  Record.  Dec.  20,  27. 

Helena,    Mont Dec.    6 

Adv.,  Eng    Record,  Dec.  6,  13. 

Duluth     -Minn Dec.  '20 

Adv.,  r^ng.  Record,  Dec.  20  to  Jan.  3. 

Los    Angeles,    Cal Dec.  20 

Chemawa,  Ore Dec.  20 

Newport,   R.   I Dec.  18 

Adv.,  Eng.  Record.  Dec.  13  to  Jan.  3. 

Norfolk,   Neb Dec.    « 

Machinery  for  dredge,  Wash'ngton.D.C.Nov.  29 
Adv..  Eng.  Record,  Nov.  29  to  Dec.  13. 

Charleston.  S.  C Dec.  20 

Bldg.,    I'hiladelphla,    Pa Dec.  20 

Seattle.    Wash Jan.    3 

Los   Angeles,    Cal Jan.     3 

Chattanooga.  Tenn Dec.  27 

Buffalo,  N.  Y Dec.  '27 

Adv.,   Eng.   Record,  Dec.   27,   Jan.   3. 

Dredging,    Boston.    Mass Dec.  20 

Adv..  Kng.  Record.  Dec.  20,  27. 

Ft.   Fremont.   S.  C Jan.    3 

Chicago.    111!     Jan.    3 

St.    .\ugustine.   Fla Jan.    3 

Adv.,  Eng.  Record,  Jan.  3. 

Creston.    la Jan.     3 

I.   Philadelphia,  Pa Jan.    3 

Adv..   Eng.   Record,   Jan.  3. 

Newport.  R.   I Jan.    3 

Adv.,   Kng.  Record,   Jan.  3. 

San   Francisco,  Cal Jan.    3 

Dry  dock,  Philadelphia,   Pa Dec.  '2ii 

Dry  dock.  Cavite.  P.  I Dec.  20 

BUILDINGS. 

Office   Bldg.,    Montreal,   Que Jan.     3 

School.    Waterbury,   Conn Jan.    3 

Pub.   BIdgs.,  Lake  Charles,  La Dec,  27 

Jail,  Morrlstown,  Tenn Dec,    8 

Pub.   Bldgs.,   Brooklyn,   X.   Y' Jan.    3 

School,  St.  Louis.  Mo Jan.    3 

Pavilion.  New  York,  N.  Y Dec.  27 

Bus.  Bldg.,  New  Kensington.  Pa Jan.    3 

School,  New  York.  X.   Y Jan.    3 

School.  Long  Island  City,  N.  Y Jan.     3 

School,  Columbus,   O Dec.  20 

Church.  Chepstow,   Ont Dec.  13 

Hospital.   Sonyea,    N.    \' Jan.     3 

Hospital.   Fresno.   Cal Jan.    3 

College.   New   York.   X.   \" Jan.    3 

(iourt   House,    HIchman,    Ky Dec.  20 

School,    Salem.    Ore Jan.  3 

Court   House,    Cambridge,    O Jan.    3 

School,    Brldgeymrt.    Conn. ; Ian.    3 

Hospital.    Toledo.    O Dec.  27 

School   plans,   Beaumont.   Tex Dec.  '20 

Library,  Winnipeg.   Man Dec.  13 

Library  plans.  BInghamton.  N.  Y Not.  15 

Plumbing,  etc.,  Randall's  Island,  N.  Y.  .Jan.     3 
.\dv.,   Eng.   Rect)rd.   Jan.  3. 

Roundhouse,    Dennison,    Tex Dec.  27 

Pub.   Bldg..   Danville.   Ky Jan.     3 

Bus.  bldg,  Flint,  Mich Dec.  20 

Jail.  Grand   Junction.   Colo Dec.  18 

School.  Milwaukee.  Wis Dec.  27 

School,    Geneseo,    N.   Y Dec.  IS 

Church,    Scotchbiidge,   O Nov.  '29 

Church,   Marine  City.  Mich Dec.  27 

School.    Clarksville.    la Jan.    3 

Hospital.    Springfield.    O Jan.    3 

Office   Bldg..   Flint.    Mich Dec.  27 

Pub.  Bldg.  Plans.  Louisville.  Ky Dec.  27 

School.    Dickinson.    N.    Y Dec.    6 

City   Hall,   Houston,   Tex Dec  13 

Pub.   bldg  plans,   Columbus,  O Dec.  20 

MISCELLANEOUS. 

Park.  .New  York.  .V.   Y Dec.  27 

Kl.  ry.  franchise.   OrovIIle.   Cal Dec.  20 

Wharf.    Sturgeon    Falls.    Ont lan.     :! 

Street   spriukling.    St.  Louis,  Mo lan.    :'. 

Wharf.    Boston.    Mass Ian.     :: 

Dredging,  Chicago,   III Not.  22 

ISailroads.  I'.icklc'V.  W.  Vn Jan.    3 

Breakwaler.    Halifax.    X.    S Ian.    3 

St.  Ry.  franchise.   Manila,  P.  I Not.  15 

R.  R.  work,  Cincinnati,  O Dec.  80 
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The  New  York  Water  Supply  Question. 


The  Commissioner  of  Water  Supply,  Gas  and 
Electricity,  has  appointed,  with  the  approval 
oi'  the  Mayor,  a  Commission  of  three  civil 
engineers  to  consider  the  broad  questions  of 
water  waste  and  additional  supply  for  the  City 
of  New  York,  and  these  two  main  portions  of 
the  Commission's  work  involve  the  considera- 
tion of  a  number  of  more  or  less  related  mat- 
ters of  less  magnitude.  The  problems  before 
the  Commission  require  the  exercise  of  the 
best  engineering  Judgment  and  efforts  based 
upon  experience  and  training  in  this  special 
field  of  professional  work.  The  whole  subject 
is  one  which  vitally  interests  the  entire  city, 
and  it  is  not  a  matter  of  surprise  that  such  or- 
ganizations as  the  City  Club,  the  Merchants' 
Association,  and  other  groups  of  public  spirited 
citizens  should  agitate  for  the  most  efficient 
solution  of  the  problems  before  the  Commis- 
sion. 

Mainly  at  the  request  of  the  City  Club,  the 
Commission  gave  a  public  hearing  at  the  City 
Hail  on  the  23rd  of  December,  at  which  various 
facts  bearing  upon  the  problems  to  be  solved 
were  set  forth  in  a  forcible  and  conclusive  man- 
ner by  the  president  of  the  City  Club  and  the 
chairman  of  its  special  committee.  On  the 
whole,  the  attitude  assumed  by  these  two 
speakers  may  be  considered  helpful  to  the 
Commission.  They  particularly  disclaimed  any 
desire  to  argue  against  or  to  hinder  in  any 
way  the  acquisition  of  any  needed  additional 
sources  of  supply,  but  they  laid  special  stress 
upon  the  undoubtedly  large  waste  of  water  at 
present  existing  in  the  city,  and  insisted  that 
iiutnediatc  measures  should  lie  taken  to  reduce 
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it  as  far  as  possible.  All  that  Is  reasonable. 
As  usual,  however,  .at  such  public  hearings 
where  unrestricted  opportunity  Is  given  to 
everybody  to  say  anything,  a  number  of 
amateurs,  including,  we  are  sorry  to  say,  the 
secretary  of  the  Citizens'  Union,  indulged  in 
a  large  amount  of  gratuitous  assertions  and  ad- 
vice without  any  substantial  basis.  The  discov- 
ery of  leaky  services  and  a  few  other  Isolated  in- 
stances of  culpable  waste  do  not  constitute  com- 
plete technical  knowledge  of  the  subjects  of  wa- 
ter waste  and  supply.  Again,  it  is  more  or  less 
pleasing  to  the  amateur  to  cite  unexplained 
data  in  support  of  pet  views,  particularly  when 
those  data  relate  to  foreign  usage,  but  every 
professional  man  knows  well  that  data  ap- 
prently  identical  in  character  frequently  have 
varying  significance,  and  that  when  their  condi- 
tions are  widely  different  they  need  careful 
interpretation  in  order  to  avoid  completely 
erroneous  application. 

There  seems  to  be  a  widespread  impression 
in  the  City  of  New  York  that  the  daily  con- 
sumption of  its  water  is  phenomenally  large, 
and  consequently  that  preventable  waste  is 
therefore  extraordinarily  large  in  amount.  As 
a  matter  of  fact,  the  daily  consumption  of  water 
in  the  Boroughs  of  Manhattan  and  the  Bronx 
is  about  115  gallons  per  inhabitant.  There  is, 
however,  one  essential  element  in  that  state- 
ment nearly  always  overlooked  in  the  daily 
press  and  usually  ignored  in  all  amateur  ex- 
pressions of  opinion,  and  that  is  the  unusually 
large  transient  population  in  the  Borough  of 
Manhattan.  The  entire  country  surrounding 
New  York  City,  including  portions  of  New  Jer- 
sey, Long  Island,  the  Hudson  Valley  and  Con- 
necticut, pour  into  Manhattan  a  sufficient  daily 
population  to  constitute  a  large  city  in  itself, 
all  of  whom  require  some  water  every  day,  al- 
though they  go  out  of  the  city  for  the  night. 
Again,  the  floating  population  in  the  great  hotels 
of  the  city  is  measured  by  thousands,  each 
one  of  whom  is  nearly  always  a  large  consumer 
of  water.  These  two  classes  of  transient  popu- 
lation add  materially  to  the  consumption  of 
water  on  Manhattan  Island,  and  yet  they  are 
usually  ignored  by  amateurs-  and  the  public 
press  in  dealing  with  the  consumption  of  water 
per  head  of  population  in  New  York  City.  How 
much  the  daily  use  would  be  reduced  below  115 
gallons  per  capita  per  day  by  allowing  for  the 
consumption  of  this  large  transient  element 
cannot  be  determined,  as  the  necessary  statis- 
tics are  not  available,  but  there  can  be  no 
doubt  that  the  reduction  would  be  substantial.. 

If,  however,  the  daily  consumption  of  115 
gallons  or  even  120  gallons  be  allowed  to  stand 
for  the  sake  of  argument,  it  may  be  interest- 
ing to  observe  actual  facts  In  connection  with 
the  daily  consumption  of  some  of  the  other 
large  cities  of  this  country.  The  records  for 
1900  show  that  the  city  of  Chicago  used  190 
gallons  per  head  of  population  per  day;  the 
city  of  Philadelphia,  229  gallons;  the 
metropolitan  water  district  comprising  Bos- 
ton and  suburbs.  115.5  gallons;  Cleve- 
land, 175  gallons;  Buffalo,  262  gallons; 
Washington,  174  gallons;  Albany,  192  gal- 
lons, with  a  considerable  number  of  others 
not  far  behind  the  figures  of  this  list.  In  citing 
these  figures  it  is  not  the  purpose  of  this  jour- 
nal to  justify  the  extravagant  use  of  water,  but 
simply  to  aid  in  securing  a  more  complete  view 
of  the  entire  water  consumption  situation  than 
seems  to  have  been  enjoyed  by  many  parties 
in  New  York  City  who  have  been  expressing 
very  posi*ive  judgments  on  this  subject. 

It  has  often  been  stated  that  the  daily  con- 
sumption of  foreign  cities  is  far  less  than  in 
our  own,  and  that  point  was  particularly  in- 
sisted upon  at  the  public  hearing  before  the 
newly   appointed   Water    Supply    Commission. 
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Nothing  is  more  familiar  to  American  engineers 
than  this  marked  difference  in  dally  use  ob- 
servable when  the  results  for  foreign  and 
American  cities  are  compared,  but  it  is  a  hasty 
and  unwarranted  conclusion  that  that  differ- 
ence is  wholly  due  to  extravagant  use  or  pre- 
ventable waste  in  American  cltiea.  In  the  first 
place,  there  are  foreign  cities  In  which  the  daily 
consumption  rises  even  to  200  gallons  per  day,' 
or  more,  although  those  instances  are  probably 
far  more  rare  than  in  this  country.  It  Is  im- 
perative in  comparing  daily  consumption  In  the 
two  countries  that  the  habits,  processes,  and 
other  usages  under  the  two  different  sets  of 
conditions,  should  be  carefully  recognized,  and 
that  is  precisely  where  amateurs  and  some 
members  of  the  public  press  are  likely  to  be 
seriously  misled.  The  habits  and  normal  re- 
quirements of  the  people  of  the  United  States, 
in  reference  to  the  use  of  water,  are  radically 
different  from  those  existing  either  in  Great 
Britain  or  on  the  continent  of  Europe.  Fixed 
bath  tubs  and  plumbing  fixtures  through  which 
water  is  most  readily  used,  are  employed  far 
more,  both  in  hotels  and  residences  on  this  side 
of  the  ocean  than  on  the  other,  although  Euro- 
pean conditions  are  now  approaching  our  own 
with  a  corresponding  increase  in  the  use  of 
water.  As  a  rule  the  householders  of  this  coun- 
try have  become  accustomed  to  a  far  more 
abundant  use  of  water  for  a  multitude  of  pur- 
poses than  have  people  of  foreign  cities,  and 
those  differences  must  enter  any  fair  compari- 
son of  daily  consumption.  There  is  not  the 
slightest  reason  to  believe  that  the  daily  con- 
sumption of  water  in  the  cities  of  this  country 
can  by  any  possible  means  whatever  be  brought 
down  to  the  figures  corresponding  to  the  daily 
consumption  in  many  cities  abroad  at  the  pres- 
ent time;  but  on  the  other  hand,  it  is  practical- 
ly certain  that  foreign  consumption  per  head 
of  population  will  rise  considerably  above  its 
present  values,  indeed  it  is  so  rising  at  the 
present  time,  although  it  may  never  equal  our 
own  even  when  the  preventable  waste  of  the 
latter   has   been   saved. 

The  difficulties  attending  the  work  of  the 
Water  Supply  Commission  are  sufficiently 
great  without  gratuitously  adding  to  them.  In 
one  of  the  great  morning  dailies  of  New  York 
City,  the  discussion  in  the  public  hearing  be- 
fore the  Commission  was  referred  to  in  the  fol- 
lowing language:  "Facts  were  cited  in  the 
discussion  pointing  to  the  conclusion  that  our 
present  per  capita  supply  is  at  least  twice  and 
perhaps  three  times  as  much  as  we  need  for  all 
purposes,  industrial,  commercial,  domestic  or 
public."  Also:  "New  York  cannot  use  40  gal- 
lons without  preventable  waste;  probably  30 
would  be  sufficient  to  permit  a  good  deal  of 
waste;  no  doubt  25  would  answer  if  necessity 
demanded,  without  entailing  any  inconvenience 
to  consumers."  Nothing  can  be  more  unrea- 
sonable, nor  could  any  greater  violence  be  done 
to  the  actual  conditions  of  the  case  than  to  ex- 
pect any  such  results  from  a  treatment  of  the 
water  waste  question  in  New  York  City.  Such 
statements  are  simply  grotesque  and  create 
expectations  which  it  is  absolutely  impossible 
even  approximately  to  realize.  If  amateur  ef- 
fort is  to  result  in  that  kind  of  wild  and  irre- 
sponsible statement  the  quicker  it  is  ignored 
the  better  it  will  be  for  the  treatment  of  the 
water  supply  question  in  New  York  City.  What 
is  imperatively  needed  Is  a  careful  and  intelli- 
gent handling  of  the  matter  with  an  adequate 
and  rational  recognition  of  the  results  Involved 
in  the  problem.  It.  is  not  surprising  that  such 
statements  as  those  quoted  should  provoke  the 
following  judgment  printed  in  the  editorial 
columns  of  a  daily  evening  paper  on  the  day 
after  the  hearing:  "While  the  amateur  sugges- 
tions made  at  yesterday's  hearing  wer*  Inter- 
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esting  as  the  outgivings  of  more  or  less  Sim- 
ple ignorance,  they  CEinnot  be  said  to  have  had 
any  other  quality  which  entitles  them  to  con- 
sideration. What  is  wanted  for  the  solution  of 
this  really  very  pressing  problem  is  not  feeling 
but  expert  thinking,  and  this  the  special  com- 
mission can  be  depended  upon  to  furnish." 

The  waste  of  w^ater  In  New  York  City  impera 
lively  needs  checking,  but  its  reduction  cannot 
be  accomplished  in  a  day  or  a  month.  The 
measures  which  must  be  adopted  to  produce 
that  result,  and  which  the  Commission,  co- 
operating with  the  present  administration  of 
the  Department  of  Water  Supply,  Gas  and 
Electricity,  will  doubtless  ascertain  and  recom- 
mend, cannot  be  expected  to  accomplish  much 
under  a  year.  Indeed,  judging  from  the  in- 
auguration of  similar  measures  in  other  cities, 
it  would  be  most  satisfactory  if  the  daily  con- 
sumption of  water  in  New  York  City  can  be  re- 
duced to  85  or  90  gallons  per  head  of  popula- 
tion per  day  within  the  next  three  years.  This 
is  a  phase  of  the  water  supply  situation  which 
needs  efficient  handling  in  a  reasonable  and 
proper  manner,  but  with  no  wild  guessing  as  to 
what  ought  to  be  accomplished  within  a  day 
or  a  season.  It  must  be  remembered  that  even 
where  water  meters  are  put  upon  practically 
every  tap  of  a  supply,  the  legitimate  uses  of 
water  increase,  and  that  while  the  prevention 
of  waste  will  largely  overbalance  that  legiti- 
mate increase  in  demand,  the  latter  will  not 
disappear. 

The  Commission  would  pursue  a  most  dan- 
gerous policy  if  it  should  neglect  immediately 
to  seek  and  plan  for  such  additional  sources  of 
supply  for  the  city  as  may  afford  all  the  in- 
crease required  for  an  indefinite  period  in  the 
future.  Every  competent  engineer  who  has 
made  a  careful  and  unbiased  study  of  the  situ- 
ation realizes  that  the  city  of  New  York  is  dan- 
gerously near  the  limit  of  its  present  water 
resources,  and  that  it  would  be  ignoring  plain 
warnings  to  depend  upon  the  reduction  of 
waste  to  give  the  city  that  assurance  against 
water  shortage  which  is  imperatively  needed 
for  the  near  future.  The  irresponsible  guesses, 
or  worse,  of  even  well  meaning  amateurs,  fur- 
nish no  safe  rule  of  procedure.  The  problems 
before  the  Commission  involve  water  waste, 
and  It  is  the  duty  of  the  Commission  to  give 
that  prompt  attention  and  recommend  efficient 
remedial  measures  at  the  earliest  possible  mo- 
ment; but,  on  the  other  hand,  it  owes  the 
larger  and  more  important  duty  to  the  city  to 
use  every  effort  and  means  at  its  command  to 
elaborate  and  set  forth  in  final  and  definite 
shape  for  prompt  construction  plans  for  the 
development  of  such  additional  sources  of  sup- 
ply, wholesome  in  quality  and  abundant  in 
quantity,  as  will  be  sufficient  for  the  great  city 
of  New  York  for  an  indefinite  future  perioii 


Structural  Steel  Work  in  the  Ansonia  Apartment 

Hotel,  New  York— Roof  Trusses,  Tower 

and  General  Construction. 


The  University  of  California,  It  is  reported, 
is  adding  to  its  mechanical  equipment  a  10- 
horae-power,  two  cylinder  Westinghouse  gas  en- 
gine to  be  used  for  tests  and  experiments.  It  is 
particularly  intended  to  investigate  and  com- 
pare the  efficiency  of  crude  oil,  gas  and  gaso- 
line. A  crude  oil  generator  Is  being  con- 
structed for  making  gas  from  crude  oil. 


Construction  of  the  Assuan  Dam  across  the 
Nile  Involved  the  following  principal  quanti- 
ties: Excavation,  1,015,000  cubic  yards;  stone 
masonry,  650,000  cubic  yards;  brickwork,  9,150 
cubic  yards;  ashlar  masonry,  53,200  cubic 
yards.  The  sluice  gates  through  the  dam  have 
a  combined  area  of  openings  amounting  to' 
2,670  square  yards.  There  are  180  sluices,  and 
the  velocity  of  flow  through  them  for  the  maxi- 
mum discharge  of  unusually  large  floods  is  es- 
timated to  be  23  feet  per  second. 


The  "Ansonia,"  which  has  recently  been 
completed,  at  Broadway  and  73d  Street,  ranks 
among  the  largest,  most  elaborate  and  costly 
of  the  numerous  handsome  apartment  hotels  in 
New  York,  and  is  provided  with  mechanical 
and  sanitary  equipments,  to  correspond  with 
the  very  complete  arrangements  for  the  com- 
fort, safety  and  convenience  of  Us  tenants, 
which  have  been  described  at  length  in  The 
Engineering  Record  of  Nov.  1st  and  Nov.  15th, 
which  respectively  illustrate  the  water  supply 
system  and  the  mechanical  plant.  These  arti- 
cles give  some  details  of  the  arrangement  of 
the  building  which  is  therefore  unnecessary  to 
repeat  here;  and  as  our  issue  of  Nov.  15th  also 
presents  an  excellent  picture  of  the  building 
and  a  typical  plan  of  its  arrangement,  they 
should  be  read  in  connection  with  this  article. 

As  the  building  extends  from  73d  Street  to 
74th  Street  and  from  Broadway  to  a  parallel 
alley.  It  has  four  unobstructed  fronts  from 
about  240  to  nearly  280  feet  in  length,  and  cov- 
ers an  area  of  37,000  square  feet  which,  multi- 
plied by  its  total  height  of  about  225  feet  from 
cellar  to  roof,  gives  contents  of  over  8,000,000 
cubic  feet.  The  basement  and  cellar  excava- 
tion is  made  in  solid  rock  and  extends  about 
25  feet  below  curb  level,  the  cellar  floor  being 
at  about  the  level  of  the  adjacent  street  sew- 
ers and  far  above  the  ground  •  water  level,  so 
that  no  difficulty  is  experienced  in  its  drainage 
and  no  anxiety  occasioned  by  the  exposure 
of  the  metal  work  to  moisture. 

Above  the  street  there  are  seventeen  stories 
and  no  attic.  The  lower  story  is  16%  feet,  and 
the  others  are  from  10  to  12  feet  in  height; 
but  the  two  upper  stories  are  special  on  ac- 
count of  the  curved  mansard  roof,  which  be- 
gins at  the  fifteenth  floor  and  extends  around 
all  sides  of  the  building.  It  is  relieved  by 
domes  and  pinnacles  which  terminate  the 
rounded  corners  of  the  Broadway  front  and 
by  a  metal  tower  28  feet  square. 

There  are  bay  windows  extending  the  full 
height  of  the  building,  stone  balconies,  heavy 
cornices  and  projecting  courses  at  various 
points,  and.  at  the  bottoms  of  the  light  courts 
the  lower  stories  are  roofed  with  steel  and 
glass  domes.  In  the  first  story  restaurant,  a  can- 
tilever balcony  extends  around  the  sides.  Over 
the  dining  and  ball  rooms,  the  ceilings  and 
upper  stories  are  carried  by  special  trusses 
The  main  stairway  from  basement  to  roof  is 
enclosed  in  a  separate  steel  tower  occupying 
the  inner  end  of  the  rear  light  court.  These 
principal  features  and  various  other  spe- 
cial ones,  in  connection  with  their  regularity 
of  the  plan,  have  developed  complicated  struc- 
tural work  which  it  would  be  difficult  to  de- 
scribe as  a  whole.  Some  of  the  essential  and 
peculiar  features  and  special  or  characteristic 
details  have  been  selected,  and  will  be  illus- 
trated in  this  and  succeeding  articles. 

A  single  light  court  about  35  feet  wide  and 
85  feet  long  extends  nearly  to  the  center  of 
the  building  on  the  Broadway  face  and  the  one 
opposite  to  it,  making  the  plan  approximately 
H  shaped  in  cross  section;  while  there  are  two 
light  courts  about  25x35  feet  on  the  north  side 
and  35x40  feet  on  the  south  side.  These  latter 
are  also  roofed  over  at  the  second  fioor  level 
and,  with  the  ornamental  features  of  roof  and 
corner  construction,  diversify  the  building  and 
relieve  the  wide  extent  of  face  masonry. 

The  arrangement  of  the  columns,  the  char- 
acter of  the  girders  and  beams  and  the  use 
of  trusses  has  been  governed  by  the  effort  to 
design  an  attractive,  safe  and  economical 
structure  and  provide  for  the  Jarge  number  of 


different  uses  which  are  made  of  the  various 
portions  of  the  interior.  The  house  contains 
over  350  suites  or  private  apartments  besides 
the  dining  rooms,  reception  rooms,  restaurant, 
kitchen,  laundry  and  other  public  rooms  for 
hotel  service,  as  well  as  stores,  offices  and  a 
bank  at  the  street  level,  and  studios  in  the 
upper  story  and  tower;  an  estimated  regular 
tenancy  of  about  1,300  being  thus  provided  for. 

The  building  is  of  fire-proof  construction 
with  cast-iron  columns  and  steel  I-beams.  The 
street  fronts  are  faced  with  Indiana  limestone 
up  to  the  fourth  floor,  where  there  is  a  pro- 
jecting stone  balcony  4  feet  wide.  Above  it 
to  the  foot  of  the  mansard  roof  at  the  four- 
teenth story,  the  outer  walls  are  faced  with 
cream  colored  brick  trimmed  with  light  terra- 
cotta matching  the  limestone.  The  window 
sills  and  window  heads,  as  well  as  a  number 
of  balconies,  each  taking  in  one  or  two  win- 
dows at  the  sixth,  eighth  and  eleventh  floors, 
are  also  of  terra-cotta.  At  the  thirteenth  floor 
a  steel  framework  projects  about  4  feet  to 
carry  the  terra-cotta  main  cornice.  All  of  the 
outer  walls  are  thin  curtains  made  of  red  brick 
laid  in  cement  mortar  and  faced  with  stone, 
terra-cotta  or  cream  brick  as  already  de- 
scribed. Up  to  the  third  floor  they  are  self- 
supporting  on  concrete  footings  leveled  up  from 
the  solid  rock.  At  the  third,  flfth  and  seventh 
floors  they  are  carried  on  double  and  triple  I- 
beam  girders  and  in  the  upper  tiers  on  single 
I-beams  at  every  story,  being  in  all  cases  en- 
tirely independent  of  the  floor  girders.  The 
partitions  are  of  White's  fire-proof  blocks  2  to 
3  inches  thick,  which  are  also  used  for  fire- 
proof jackets  around  the  columns  and  to  en- 
close vertical  pipe  lines. 

The  floors,  which  are  proportioned  for  125 
pounds  per  square  foot  for  dead  and  live  load, 
are  of  Roebling  cinder-concrete  arch  construc- 
tion with  pine  wearing  surface  nailed  to  strips 
dovetailed  in  the  concrete,  excepting  in  such 
public  rooms  as  have  paved  floors.  The  ceil- 
ings are  plastered  on  wire  netting  attached  to 
suspended  steel  jurying  of  the  Roebling  system. 
The  upper  ends  of  the  mansard  rafters  termi- 
nate in  a  flat  roof  with  its  beam  framework 
in  the  19th  tier,  which  corresponds  to  the  gen- 
eral sti-uctural  features  of  the  floor  tiers,  except 
for  the  presence  of  the  mansard  and  celling 
trusses  and  for  about  seventy-five  hip  skylights 
from  3  to  20  feet  square  which  very  much  com- 
plicate the  construction  of  the  roof  covering, 
and  are,  of  course,  a  costly  feature.  Between 
these  skylights,  the  roof  surface  Is  made  with 
segmental  cinder-concrete  arches  of  Roebling 
construction  covered  with  glazed  tiles  1  inch 
thick  set  in  Portland  cement  mortar  and 
pitched  to  drain. 

As  the  building  has  three  rectangular  faces 
and  one  oblique  face,  and  as  the  light  courts 
are  not  quite  alike  on  opposite  sides,  it  cannot 
be  symmetrical  about  any  axis.  The  sides  op- 
posite the  center  lines  parallel  to  74th  Street 
and  the  rear  alley  correspond  in  general  feat- 
ures and  arrangement;  and  for  convenience  of 
designation  the  building  Is  considered  under 
two  separate  portions  divided  by  the  north 
and  south  center  line,  the  materials  for  which 
are  respectively  marked  TV  and  E  to  distin- 
guish the  west. or  rear  and  the  east  or  front 
sides.  There  are  In  all  nearly  200  vertical 
lines  of  main  columns  arranged  from  about  12 
to  21  feet  apart  in  fourteen  principal  east  and 
west  rows  from  about  7  to  21  feet  apart. 

In  general,  the  floor  girders  are  I-beams  up 
to  18  Inches  in  depth  in  the  planes  of  the 
column  rows  and  the  floor  beams  are  I-beams 
up  to  15  Inches  In  depth  and  5  to  6  feet  apart 
which  are  web-connected  to  them  with  their  top 
flanges  about  2  Inches  below  flnlshed  floor  level. 
The   columns   are   arranged   as   shown  In  the 
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beam  plan  of  the  5th  and  7th  tiers  which  cor- 
respond to  the  4th  and  6th  stories  and  are  typi- 
cal of  the  floors  between  the  ground  level  and 
the  foot  of  the  mansard  roof.  All  columns  have 
cast-iron  pedestals  with  granite  bases  and  con- 
crete footings  on  the  solid  rock,  and  are  made 
in  single  story  lengths  milled  at  both  ends  and 
having  %-inch  horizontal  steel  diaphragm 
plates  inserted  between  their  flanges  at  every 
splice  to  prevent  the  possibility  of  water  pene- 
trating the  interior.  Up  to  the  7th  floor  they 
have  square  cross-sections  and  above  that  level 
they  are  cylindrical.  All  beams  and  girders 
are  supported  on  shelves  and  have  side  bracliet 
connections  bolted  to  their  webs. 

The  private  dining-room  occupies  the  full 
height  of  the  16th  and  17th  stories  and  covers 
a  space  about  80  feet  wide  and  130  feet  long 
on  the  73rd  Street  side  of  the  center  line  of  the 
building.  Its  mansard  roof  is  supported  by 
curved  lattice  girders  made  in  symmetrical 
halves  like  the  one  shown  on  the  detail  of  roof 
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walls.  This  makes  an  irregular  and  Intricate 
system  of  curved  rafters,  some  of  which,  in 
places  where  the  17th  floor  is  carried  through, 
are  made  in  the  manner  indicated  by  the  ele- 
vation of  the  intermediate  mansard  rafters. 
Those  consist  of  double  9-inch  channels  riveted 
together  back  to  back  and  connected  to  web 
gusset  plates  so  as  to  form  chords  of  a  seg- 
mental roof  curve.  The  ordinates  from  these 
chords  to  the  curve  are  made  by  flat  bars 
riveted  between  the  webs  of  the  channels  and 
extending  beyond  their  outer  flanges  to  receive 
the  connection  angles  for  horizontal  T-bar  pur- 
lins 21  Inches  apart  which  support  hollow  tile 
roof  and  wall  blocks  covered  with  slate.  Cor- 
responding T-bars  24  inches  apart  are  riveted 
across  the  outer  flanges  to  the  mansard  trusses. 
These  trusses  are  also  braced  by  transverse  1- 
beams  flange-connected  to  their  webs.  The  up- 
per part  of  the  truss,  in  some  Instances,  rests 
on  a  main  beam  of  the  flat  deck  roof  where  It 
is  seated  with  a  drop  end  bearing  on  the  top 
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truss  No.  11  which  spans  the  distance  between 
columns  20  W  and  35 W,  being  supported  directly 
at  the  former  and  indirectly  on  a  24-inch  80- 
-  pound  I-beam  girder  at  the  latter.  Pairs  of 
similar  semi-trusses  which  together  resemble 
hingeless  arches  flattened  on  the  top,  span  the 
wings  between  the  light  courts  on  the  73rd 
Street  front  where  large  two-stoi-y  rooms  are 
left  unobstructed  for  public  purposes.  In  each 
wing  the  end  truss  is  about  13  feet  from  the 
face  wall  and  this  distance  is  spanned  by  short 
semi-trusses  at  right  angles  to  the  main  truss 
against  which  they  abut  at  the  crown.  These 
semi-trusses  and  the  corresponding  hip  trusses 
are  made  to  resemble  the  curved  portions  of 
truss  No.  11;  between  .them  there  are  inter- 
mediate rafters  like  the  one  which  is  marked 
No.  9  in  the  accompanying  illustration. 

As  all  parts  of  the  roof  are  curved  from  the 
flat  upper  deck  to  the  tops  of  the  outer  walls, 
there  is  formed  a  cylindrical  surface  with  its 
axis  on  a  broken  line  parallel  to  and  about  12 
feet  inside  of  the  horizontal  center  line  of  the 


flange  and   is  bolted  to  a  cast-iron  filler  piece 
below. 

Rafter  No.  9  is  one  of  those  which  abuts 
at  the  crown  against  one  of  the  main  roof 
trusses,  as  shown  in  the  detail.  At  the  foot 
it  has  a  vertical  reaction  only,  and  is  seated 
with  ordinary  flange  angles  on  the  top  flange 
of  the  15th  story  girders.  Intermediate  man- 
sard rafters  are  seated  with  ordinary  flange 
angles  on  the  tops  of  the  15th  story  girders 
and  abut  at  the  crowns  against  the  outer  gir- 
ders in  the  flat  part  of  the  roof.  They  all  cor- 
respond to  the  detail  given,  except  that  on  some 
of  them  no  ordinates  project  beyond  the  outer 
flanges.  The  intermediate  rafters  may  be  con- 
sidered to  extend  to  the  15th  floor  or  to  ter- 
minate at  the  16th,  according  as  to  whether  the 
lower  section,  which  is  composed  of  a  pair  of 
vertical  9-inch  channels  riveted  together  back 
to  back,  is  considered  a  part  of  the  rafter  or  of 
the  top  section  of  the  column.  The  outer 
flanges  are  punched  for  hoMzontal  T-bars  and 
the  top  cpnnectJon  is  made  with  %-lnch  spHce 
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plates  shop-riveted  between  the  channel  backs 
and  cut  to  conform  approximately  to  the  curve 
of  the  roof  at  the  springing  point.  The  lower 
ends  of  these  columns  have  angle  flanges  rivet- 
ed to  each  of  the  four  sides  with  reinforce- 
ments on  their  bottom  flanges  to  serve  as  pur- 
lins when  seated  on  the  tops  of  the  regular 
column  posts.  A  tall  copper  cresting  is  carried 
on  the  edge  of  the  roof  at  the  top  of  the  curved 
portion  of  the  mansard  roof  trusses.  On  ac- 
count of  its  height  and  exposure  to  the  wind, 
this  cresting  is  very  strongly  braeed  in  the 
manner  indicated  by  the  diagram  of  cresting 
and  bracing,  which  is  a  plan  of  the  end  of  the 
roof  between  the  light  courts  on  the  74th 
Street  front.  The  outer  lines  indicate  the  faces 
of  the  vertical  walls  and  the  parallel  inner  lines 
show  the  edges  of  the  flat  portion  of  the  roof, 
the  space  between  them  being  the  projection  of 
the  curved  mansard  roof.  Channels  with  ver- 
tical webs  nearly  13  feet  apart  enclose  the  op- 
posite sides  of  the  narrow  portion  of  the  flat 
roof  and  are  connected  by  7-inch  I-beams  or 
pairs  of  7-inch  channels  which  serve  as  roof 
beams  and  support  the  framework  for  the 
cresting.  This  consists  of  pairs  of  vertical  4- 
inch  channels  7  feet  high  which  are  riveted  to- 
gether back  to  back  and  connected  at  the  bottom 
to  the  6-inch  horizontal  channels,  forming  a 
continuous  sill  around  the  edge  of  the  roof. 
The  tops  are  similarly  connected  to  a  5-inch 
continuous  horizontal  channel  and  both  chan- 
nels are  set  with  their  flanges  down  as  indi- 
cated in  the  cross  sectional  elevation.  Vertical 
channels  are  from  4  to  6  feet  apart  and  have  in- 
clined angle  braces  from  their  upper  ends  to  the 
roof  beams.  In  the  wide  part  of  the  roof  tho 
feet  of  these  braces  are  secured  to  short  sec- 
tions of  horizontal  6-inch  channels  riveted 
across  the  top  flanges  of  the  roof  beams.  In 
the  narrow  parts  of  the  roof  the  lower  ends  of 
the  braces  intersect  and  overlap,  and  are  con- 
nected to  each  other  and  to  the  roof,  as  shown 
in  the  sectional  elevation. 

The  13th  floor  balcony  on  the  73rd  Street  side 
of  the  buiming  extends  continuously  around 
the  front  and  court  walls  as  indicated  by  the 
plan  of  the  balcony  brackets  of  the  14th  tier 
which  is,  however,  somewhat  misleading,  in 
that  it  omits  the  floor  between  the  east  and 
west  courts  and  makes  the  lines  of  columns 
and  the  court  walls  appear  close  together  when 
they  are  in  reality  53  feet  apart.  The  figure 
shows  the  arrangement  and  position  of  the 
braced  I-beam  brackets  about  3  feet  and  4  '/i 
feet  in  length,  and  from  18  inches  to  2  feet 
apart  which  are  cantilevered  out  from  the  webs 
of  the  15-inch  I-beam  wall  girders. 

In  the  center  of  the  building  there  rises  from 
the  roof  a  steel  frame  tower  28  feet  square 
which  is  intended  to  have  a  height  of  125  feet 
above  the  roof;  but  has  only  been  carried  up 
two  stories,  or  25  feet,  at  present.  It  is  sup- 
ported directly  on  double  I-beam  girders  across 
the  tops  of  cast-iron  columns  40  W,  48  W,  53  W 
and  56  W,  46  E,  53  E,  57  E  and  59  E,  as  shown 
in  the  plan  of  the  diagram;  and  indirectly  by 
girders  at  right  angles  to  these  which  are  car- 
ried by  adjacent  columns.  This  system  of  gir- 
ders forms  a  skeleton  platform  of  double  I- 
beams  18  and  24  inches  deep,  upon  which  are 
seated  the  twelve  tower  columns  arranged  sym- 
metrically with  regard  to  the  longitudinal  and 
transverse  axes  of  the  tower;  but  eccentrically 
with  the  main  columns  of  the  building. 

The  tower  columns  have  rectangular  cross 
sections  made  with  pairs  of  channels  latticed 
together  back  to  back.  The  columns  extend 
through  both  stories  of  the  tower  in  single 
lengths  and.  with  their  bracing,  are  propor- 
tioned-for  the  maximum  stress  calculated  for 
the  full  height  of  the  tower  which  it  is  pro- 
posed  to  complete  hereafter.    The  tower  con- 
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struction  is  verj-  rigid,  with  riveted  connections 
at  all  intersections.  The  girders  In  the  21st 
or  roof  tier  have  their  flanges  seated  on  the 
column  caps  and  are  web-connected  to  the 
beams.  In  the  20th  tier  the  two  main  girders 
are  24-inch  I-beams  with  their  ends  projecting 
between  the  webs  of  the  channels  of  their  sup- 


porting columns  and  are  seated  on  horizontal 
bearing  plates  with  vertical  diaphragms  and 
stiffener  angles  connected  to  both  webs  of  the 
column  channels. 

The  Broadway  corners  of  the  building  which 


are  bounded  in  the  general  beam  plan  by  four 
columns  on  a  concave  line  are  in  reality  round- 
ed out  with  convex  segments  of  cylindrical 
walls  which  reach  nearly  to  the  top  of  the 
mansard  roof  and  finished  with  a  steel  tower 
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22  feet  in  diameter  terminating  In  a  dome  and 
pinnacle  at  a  height  of  35  feet  above  the  roof. 
The  framewoik  of  each  tower  is  supported  by 
six  cylinarical  cast-iron  columns  including 
those  in  the  curved  outer  wall  which  was  not 
shown  in  the  general  column  plan.  These  col- 
umns are  not  spaced  exactly  equi-distantly  and 
only  four  of  them  are  on  the  center  line  of  the 
(iriular  wall,  the  others  being  an  inch  or  two 
outside  of  it.  At  the  18th  tier  these  columns 
are  connected  by  a  circular  girder  formed  with 
several  sections  of  a  12-inch  31-pound  I-beam 
bent  to  a  radius  of  11  feet.  These  curved  gir- 
Jers  are  web-bolted  to  the  flattened  sides  of  the 
eccentric  columns  and  are  seated  across  the 
caps  of  the  other  columns.  The  ends  of  the 
beams  are  thoroughly  web  spliced  together. 
Three  sides  of  a  hexagon  incribed  within  the 
circle  of  the  I-beams  are  formed  by  12-inch  I- 
beams  web-connected  to  the  curved  beams  at 
column  points.  Web-connected  to  two  of  these 
straight  beams  and  to  the  curved  beams  are 
three  12-inch  floor  beams  parallel  to  the  third 
side  of  the  hexagon.  The  ends  of  the  floor 
1-eams  support  a  circular  curb  girder  made 
from  a  6x4x%-inch  angle  bent  to  a  radius  of 
10  feet  5  inches  and  receiving  the  feet  of  the 
twelve  dome  rafters  which  are  single  6-inch 
12-pound  I-beams  braced  by  circular  horizontal 
-x2-inch  purlin  angles  21  inches  apart.  All  the 
connections  of  the  curb  girder,  dome  rafters 
and  floor  beams  are  made  with  bent  web  plates. 
The  excavations  for  this  building  were  com- 
menced in  November,  1898,  the  erection  of  the 
steel  and  iron  was  commenced  in  October,  1899, 
and  was  substantially  finished  in  March,  1901, 
the  building  being  open  to  tenants  in  1902.  Its 
total  cost,  including  equipment,  is  estimated  at 
about  three  and  one-half  million  dollars.  The 
construction  of  the  building  was  directed  by 
the  owner,  Mr.  W.  E.  D.  Stokes.  Mr.  Paul  Du- 
boy  was  architect,  Philip  E.  Raque  was  the  con- 
sulting engineer  of  steel  construction,  and  Mr. 
Edward  Raqui-  was  the  engineer  in  charge  of 
steel  construction.  Mr.  Thos.  J.  Reilly  was  the 
contractor  for  brick  work  and  fire  proofing, 
Mr.  Chas.  T^.  Peacock  for  the  stone  work, 
Messrs.  J.  H.  Shipway  &  Bro.  for  the  marble, 
the  Vinton  Company,  of  Detroit,  for  the  inter- 
ior trimming,  the  A.  J.  Ellis  Company  for  the 
copper  work  and  skylights,  Messrs.  J.  B.  and  J. 
M.  Cornell  for  the  6,500  tons  of  structural  steel 
and  iron,  and  the  New  York  Architectural 
Terra  Cotta  Company  for  the  terra  cotta  work. 
(To  be  continued.) 


Compressive    Resistance    of    Concrete-Steel    and 

Hooped  Concrete. — III. 
I'recedlng   soctloim   of   this   translation   from    M.    Con- 
sldfiie's  original   papier  appeared   In   the   Issues  of  De- 
cember 20  and  27,  19(12. 


The  Gloucester,  Mass.,  Water  Case,  which 
was  explained  in  detail  in  The  Engineering 
Record  of  August  19.  1899,  and  briefly  men- 
tioned in  the  issue  of  August  18,  1900,  has  been 
reopened.  The  Gloucester  Water  Supply  Com- 
pany, whose  plant  was  taken  by  the  city  of 
Gloucester  under  an  act  of  the  legislature  ot 
.  1895,  has  appealed  the  case  to  the  United  States 
Supreme  Court  on  the  question  of  the  consti- 
tutionality of  the  act  relating  to  the  franchise 
rights  of  said  company.  The  statute  provided 
that  the  value  of  the  company's  property  was 
to  be  estimated  "without  enhancement  on  ac- 
count of  future  earning  capacity,  future  good 
will,  or  on  account  ot  the  franchise  of  said 
company."  In  December.  1901,  the  city  made  a 
settlement  with  the  company  by  the  payment  of 
S793.293.78,  which  was  the  amount  of  the  re- 
duced award  made  by  the  commissioners  in  the 
case  plus  Interest  to  that  date.  At  the  time  of 
this  settlement  an  agreement  was  entered  into 
by  the  representatives  of  the  city  and  the  com- 
pany that  the  rights  of  the  parties  involved  to 
carry  constitutional  questions  to  the  court  of 
last  resort  should  not  be  prejudiced  by  this  ac- 
tion. 


IX.  Elasticity. — Trial  Analysis. — The  faces, 
as  previously  given,  have  only  a  limited  value 
for  practical  purposes.  It  would  suffice  merely 
to  state  theui  it  they  were  so  numerous  that 
from  among  them  identical  cases  to  those  en- 
countered could  always  be  selected;  but  such 
a  result  is  impossible,  since  the  hooped  prisms 
may  vary  almost  indefinitely  in  the  proportions 
of  their  solid  elements,  the  proportion  of  the 
water  used,  tlie  tamping,  and  the  nature  and 
dimensions  of  their  longitudinal  reinforcing. 
Aside,  therefore,  from  the  natural  desire  to 
solve  the  new  problems,  the  practical  needs 
compel  us  to  investigate  the  laws  governing 
the  elasticity  and  resistance  of  hooped  con- 
crete. To  find  experimentally  the  effects  ot 
hooping  to  an  absolute  certainty  it  is  evidently 
necessary  to  make  identical  prisms  with  and 
without  hoops;  but  this  is  manifestly  impos- 
sible. Two  methods  were  adopted  to  avoid 
this  difficulty.  The  first  consists  in  preparing 
specimens  as  nearly  identical  as  possible  and 
correcting  for  their  differences.  The  second 
seems  to  be  exact,  but  can  be  used  only  for 
concrete  tested  by  one  load  only.  It  consists 
of  testing  a  prism  with  its  spirals  and  then 
testing  the  same  prism  after  removal  of  the 
spirals. 

For  tho  application  of  the  first  method  two 
prisms  were  made  with  the  same  care,  of  the 
same  proportions  and  dimensions.  They  were 
first  tested  to  establish  their  difference  in  elas- 
tic behavior.  Then  the  exterior  surface  of 
both  specimens  was  removed  to  the  cylinder 
enclosed  by  the  hooping  wires  and  one  of  the 
prisms  so  prepared  was  again  tested.  The 
other  prism  was  identically  tested  after  remov- 
ing the  spirals.  The  results  obtained  for  both 
were  compared  and  the  corrections  required, 
as  shown  by  the  preliminary  tests,  were  made. 
It  was  thus  determined  that  the  increase  of  the 
coefficient  of  elasticity  due  to  the  hooping  wa.s 
practically  equal  to  90  per  cent,  of  the  coefti- 
cient  of  elasticity  of  the  longitudinal  wires  of 
the  same  weight  of  metal. 

The  second  method  was  applied  to  three 
prisms,  of  which  two  contained  500  pounds  of 
cement  and  the  third  1,000  pounds  per  cubic 
yard  of  gravel  and  sand.  Each  of  them  was 
subjected  to  a  maximum  pressure  repeated 
seven  times,  which  was  sufficient  to  reduce  the 
increase  of  deformation  between  the  two  last 
loadings  to  a  negligible  quantity,  so  that  the 
concrete  could  be  considered  in  a  stable  condi- 
tion. The  results  obtained  afterwards  were 
then  comparable  to  each  other.  The  deforma- 
tions which  were  produced  under  the  last  load 
were  measured  and  the  coefficient  of  elasticity 
resulting  from  them  for  hooped  concrete  was 
computed.  The  external  layer  of  the  concrete, 
together  with  the  spirals,  was  removed  and  the 
prisms  were  again  loaded.  The  new  deforma- 
tions were  also  measured  and  the  correspond- 
ing coefficient  of  elasticity  computed.  If  the 
removed  outer  layer  of  concrete  could  be  ne- 
glected, the  difference  in  the  coefficients  of 
elasticity  could  be  wholly  attributed  to  the 
hooping;  but  the  error  will  be  very  small  if 
the  resistance  of  the  removed  shell  of  concrete 
be  computed  from  the  data  obtained  while  test- 
ing the  reduced  prism. 

Let  n  denote  the  ratio  of  the  increase  of  the 
coefficient  of  elasticity  due  to  hooping  to  the 
coefficient  of  elasticity  of  longitudinal 
rods  of  equal  weight.  The  greatest  short- 
ening caused  by  the  seven  times  repeated 
load  was,  in  the  three  prisms,  respec- 
tively,   0.029,    0.039    and    0.055    inch,    and    n 


had  the  values  2.10,  1.60,  0.67.  In  explanation 
of  the  above  results  it  should  be  added  that  the 
shortening  of  0.055  inch  exceeded  by  0.012  inch 
the  shortening  corresponding  to  the  elastic 
limit,  which  was  0.0-13,  that  the  shortening  of 
0.039  inch  was  not  far  from  it,  and  that  0.029 
inch  was  appreciably  below.  The  effectiveness 
of  the  elasticity  of  the  hooped  specimens  was 
210  per  cent,  of  that  of  longitudinal  rods,  while 
the  previously  applied  load  was  considerably 
below  the  elastic  limit.  It  was  reduced  to  160 
per  cent,  when  the  previous  load  approached 
the  elastic  limit,  and  it  fell  to  67  per  cent,  only 
of  the  elastic  effect  of  longitudinal  rods  of 
hame  weight  when  the  clastic  limit  bad  been 
previously  exceeded.  In  practice  the  testing 
load  will  always  be  .  well  below  the  elastic 
limit,  except  in  unexpected  cases,  and  the  ex- 
periments, therefore,  lead  us  to  believe  that  in 
the  loadings  and  unloadings  after  the  test 
loads  the  hoops  will  produce  elastic  effect  at 
least  twice  the  value  of  those  of  longitudinal 
rods  of  the  same  weight. 

At  first  sight  these  facts  seem  to  disagree 
with  those  previously  stated,  which  give  a 
value  of  90  per  cent,  for  n  under  the  first  load, 
that  is,  in  the  case  where  the  elastic  limit  of 
the  concrete  has  not  been  reached  previously 
and  has  not  even  been  approached.  The  ex- 
planation of  this  anomaly  is  furnished  by  the 
results  obtained  on  the  swelling  of  the  com- 
pressed prisms  in  section  V.  As  long  as  the 
pressure  exerted  remained  below  1,345  pounds 
per  square  inch,  the  measuring  instru- 
ments did  not  indicate  any  appreciable 
swelling,  but  under  higher  pressures  a 
rapid  swelling  was  observed,  which  reached 
0.2  per  cent,  of  the  length  o£  the  specimen 
under  a  pressure  of  3,130  pounds  per  square 
inch.  The  shortening  of  .07  per  cent,  which 
these  prisms  underwent  under  a  pressure  of 
1,345  pounds  cerlainly  caused  an  appreciable 
swelling  of  the  concrete,  and  it  must  be  ad- 
mitted that  the  spirals,  whose  diameters  were 
measured,  did  not  follow  the  surrounding  con- 
crete during  the  first  movement.  This  is  not 
surprising  ""in  view  of  the  phenomena  which 
take  place  during  the  setting  and  hardening  of 
concrete  in  air.  It  seems  to  be  certain  that 
the  contracted  concrete  does  not  press  effec- 
tively against  the  inner  surface  of  the  spirals 
before  the  load  is  applied,  and  that  the  first 
swelling  only  causes  a  stronger  contact  be- 
tween the  concrete  and  the  spirals.  The  hoop- 
ing does  not,  therefore,  produce  its  normal  ef- 
fect on  the  elastic  behavior  before  the  applica- 
tion of  a  certain  load,  which  is  in  the  neighbor- 
hood of  220  pounds  per  square  inch.  Such  were 
the  effects  of  hooping  on  the  concrete  during  the 
first  loading  and  it  is  easy  to  understand  what 
they  were  afterward.  Of  the  total  deformation 
caused  by  the  first  load  a  permanent  swelling 
remained,  after  unloading,  sufficient  to  main- 
tain an  effective  contact  between  the  metal  and 
the  concrete,  and  the  hoops  showed  their  nor- 
mal effect  during  the  subsequent  applications  of 
pressure. 

These  considerations  indicate  an  important 
difference  between  the  action  of  hoops  and 
longitudinal  rods.  In  section  I,  it  was  seen 
that  the  rods  are  compressed  by  the  shrinking 
of  the  concrete,  that  their  effect  is  immediate 
and  that  they  reach  rapidly  the  elastic  limit  ot 
the  metal.  For  steel  this  limit  is  reached  when 
the  load  has  caused  an  average  shortening  ot 
.06  per  cent,  of  the  length.  The  hoops  com- 
pressed by  the  shrinking  must,  on  the  con- 
trary, first  return  to  the  state  of  molecular 
equilibrium  before  they  take  any  tension,  and 
this  tension  only  becomes  important  when  the 
longitudinal  shortening  has  reached  values 
above  0.06  per  cent,  of  length.  The  hoops 
only  begin  to  be  seriously  stressed  under  the 
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first  application  of  load  in  prisms  hardened  in 
the  air  when  the  longitudinal  rods  having  al- 
ready reached  their  elastic  limit  are  almost  at 
their  ultimate  strength  and  cannot  offer  any 
further  resistance. 

It  is  easy  to  understand  why  the  action  of 
the  hoops  extends  through  a  wider  range  than 
that  of  the  longitudinal  rods.  The  elongation 
of  the  spirals  is  a  result  of  the  swelling  of  the 
concrete  which  is  comparatively  small  and 
varies  between  0.3  and  0.4  of  the  longitudinal 
shortening.  The  stress  of  the  metal  being  pro- 
portional, 'within  the  elastic  limit,  to  its  de- 
formation, it  is  evident  that  having  begun  later 
II  grows  much  more  slowly  in  the  hoops  thau 
in  the  longitudinal  rods.  It  has  been  shown, 
however,  by  numerous  experiments  that,  while 
stressing  the  metal  but  little,  the  hoops  produce 
a  considerable  useful  effect.  These  considera- 
tions explain  the  very  great  deformations 
whlih  hooped  concrete  can  undergo  without 
sustaining  injury  either  to  the  metal  or  to  the 
loncrete. 

Quite  a  different  aspect  would  be  presented 
by  concrete  hardened  in  water.  Instead  of  con- 
tracting, the  concrete  will  expand  putting  in 
tension  the  hoops  and  the  longitudinal  rods. 
The  first  will  be  stressed  still  higher  by  the  ap- 
plication of  load,  while  the  second  will  first 
overcome  their  initial  tension  before  taking 
tonaprcssion. 

It  was  seen  that  a  first  test  load  causes  the 
hoops  in  concrete  set  in  air  to  act  effectively 
when  loaded  afterwards,  giving  thus  to  hooped 
concrete  a  higher  coeflicient  of  elasticity.  It  is 
probable  that  similar  results  will  be  obtained 
without  previous  loading  by  keeping  the  hooped 
pieces  in  water  or  moist  air  during  a  sufficient 
length  of  time  before  finally  exposing  them  to 
the  air.  Numerous  experiences  show,  indeed, 
that  the  shrinkage  of  concrete  exposed  too  soon 
to  the  dry  air  and  the  sun'  causes  inconven- 
iences. Cracks  are  sometimes  noticed,  which, 
while  of  small  importance  are  not  ornamental. 
and  the  minute  analysis  of  experiments  on  de 
formations  has  led  the  author  to  believe  thai 
the  resistance  and  especially  the  coeflicient  of 
elasticity  have  somewhat  decreased.  It  is  cer- 
tain that  these  inconveniences  will  be  much  re- 
duced and  possibly  completely  avoided  by  keep- 
ing the  reinforced  concrete  in  water  or  in  moist 
places  during  several  weeks  before  exposing  it 
to  the  air  and  the  sun.  No  doubt  the  change 
of  humidity  will  also  cause  some  shrinking,  but 
It  will  be  less  and,  what  is  very  important,  it 
will  act  on  a  body  which  has  acquired  much 
more  strength  and  which  will  not  crack.  In- 
stead of  acting  on  a  raw  concrete,  it  will  cause 
internal  stresses  whose  effects  can  be  computed 
and  which  will  not  decrease  the  elasticity,  be- 
cause within  the  elastic  limit.  A  decrease  in 
tension  causes  exactly  the  same  effect  as  an  in- 
crease in  compression. 

X.  Elasticity  and  Resistance  of  the  Concrete 
in  Hooped  Members. — To  determine  the  effect 
of  hooping,  the  elasticity  and  resistance  of  the 
same  prism  were  measured  first  when  hooped 
and  then  without  the  hoops.  The  latter  tests 
have  thus  shown  the  properties  which  concrete 
retains  after  having  been  stressed  in  hooped 
members  without  having  exceeded  the  limit  set 
by  the  test  load.  Figure  1  is  reprinted  here 
and  will  well  serve  to  illustrate  these  proper- 
ties. The  ordinates  of  the  deformation  curve  A 
represent  the  resistances  which  the  hooped 
concrete  specimen  has  offered  when  the  short- 
enings represented  by  the  abscissas  took  place. 
Curve  B  indicates  the  resistances  of  the  core 
left  after  the  removal  of  the  hooping.  Curve  C 
has  for  ordinates  the  differences  of  A  and 
B  and,  hence,  represents  the  increases  in  re- 
sistance which  the  hooping  has  given  to  the 
concrete.    It   is   this   curve   whose    practically 


uniform  inclination  has  given  the  value  »=2.1, 
which  has  been  mentioned  previously. 

The  phenomena  illustrated  by  this  diagram 
are  quite  different  from  those  shown  during  the 
first  application  of  load.  It  proves  the  pre- 
dominating influence  of  the  hooping  on  the  con- 
crete after  the  test  load,  while  the  influence 
of  the  concrete  predominates  before  it.  The 
direction  of  curvature  which  the  curve  shows 
up  to  a  shortening  of  0.074  per  cent.,  which  it 
has  reached  previously,  corresponds  well  with 
the  results  found  for  prisms  G,  H,  I,  J  dis- 
cussed in  section  VIII.  It  is  especially  import- 
ant to  observe  the  form  taken  by  curve  B 
under  heavy  loads.  Its  inclination  to  the  hori- 
zontal, which  furnishes  a  measure  of  tlie  co- 
efficient of  elasticity  of  the  concrete  proper, 
first  increases  until  the  coefficient  reaches  the 
value  of  3,700,000  povinds  for  a  pressure  of 
1,280  pounds  per'  square  inch;  and  then  de- 
creases very  rapidly  until  it  becomes  zero  for 
a  pressure  of  1,565  pounds  per  square  inch. 
After  having  reached  the  latter  value  with  a 
shortening  of  0.095  per  cent.,  the  resistance  of- 
fered by  the  concrete  remained  constant  until 
crushing.  It  was  not  feasible  to  measure  the 
shortening  at  the  moment  of  rupture,  but  the 
last  observations  made  on  two  opposite  sides, 
long  before  the  deformation  had  reached  its 
limit,  showed  shortenings  of  0.12  and  0.265  per 
cent.,  which  were  much  exceeded  before  failure. 
This  experiment  proves  directly  that  the  com- 
pressive resistance  of  concrete  which  has  teen 
hooped  after  having  reached  a  certain  greatest 
vaUie,  remains  constant,  at  least  within  wide 
limits,  notwithstanding  the  increase  in  de- 
formation. 

Exactly  the  same  phenomena  is  shown  by 
concrete-steel  in  tension  subjected  to  elonga- 
tions exceeding  its  elastic  limit.  This  has  been 
proved  many  times  and  it  is  mentioned  here  in 
order  to  state  the  hitherto  unknown  similarity 
of  the  properties  which  concrete  shows  under 
different  deformations.  It  should,  however,  be 
noted  that  a  possible  source  of  error  may  be 
contained  in  the  above  results.  The  core  of  the 
specimen  after  the  removal  of  the  spirals  still 
contained  the  longitudinal  reinforcing  rods. 
To  compute  the  resistance  of  the  concrete  the 
compressive  resistance  of  the  longitudinal  rods 
for  each  shortening  had  to  be  subtracted  from 


the  total  pressure.  As  long  as  the  metal  was 
within  the  elastic  limit  no  appreciable  error 
could  arise  from  assuming  the  resistance  of  the 
longitudinals  to  be  equal  to  the  product  of  their 
area  by  their  coeflicient  of  elasticity  and  by  the 
amount  of  their  shortening;  but  after  exceed- 
ing the  elastic  limit  the  assumption  was  not 
exact.  It  was  assumed  that  this  pressure  had 
a  value  of  100  pounds  per  square  inch,  the  same 
as  in  similar  specimens  for  which  it  has  been 
measured.    Whatever    slight    error    may    have 


been  involved  in  the  analysis  of  the  above  re- 
sults, a  very  important  fact  was  established. 
The  total  pressure  on  the  prism  was  increased 
only  from  70,100  to  73,850  pounds,-  while  the 
average  shortening  increased  from  0.109  per 
cent,  to  0.194  per  cent,  of  the  length  of  the 
prism.  It  is  thus  seen  that  the  sum  of  the  re- 
sistances of  the  two  materials  was  almost  un- 
changed by  the  increase  of  the  deformations 
and,  since  metal  always  shows  some  increase 
in  resistance  even  when  outside  of  the  elastic 
limit,  it  is  quite  certain  that  the  concrete  did 
not  gain  in  resistance  during  the  considerable 
shortening  of  0.194 — 0.109  =  0.085  per  cent. 
The  resistance  of  1,565  pounds  which  the  core 
inside  of  the  hooped  steel  showed  after  the  re- 
moval of  the  hooping  following  a  first  test  load 
should  be  compared  with  the  resistance  of 
prisms  of  the  same  concrete  without  hooping, 
which  had  values  of  832  to  1,170  poiinils  per 
square  inch. 

In  the  prism  just  discussed  the  preliminary 
compression,  with  the  aid  of  the  hooping,  in- 
creased the  resistance  of  the  concrete  by  50  per 
cent.  This  prism  was  the  only  one  which  gave 
such  good  results.  The  others  failed,  after  re- 
moval of  the  hooping,  without  much  shorten- 
ing. This  was  due  either  to  damaging  the  con- 
crete when  tearing  off  the  spirals  or  to  un- 
equal bearing  at  the  bases.  But  in  such  inves- 
tigations a  single  positive  fact  is  sufficient  to 
illustrate  the  property  of  the  material.  It 
seems  certain  that  this  property  of  concrete 
must  always  produce  its  effects  in  hooped  mem- 
bers, because  numerous  prisms  experimented 
upon,  without  exception,  stood  great  shortening 
without  injury,  which  is  essential  to  the  de- 
velopment of  this  property. 

XI.  Practical  Rules  for  the  Computation  o/ 
Hooped  Concrete  Members. — The  considera- 
tions discussed  in  the  preceding  chapters  cov- 
ered the  various  points  which  had  to  be  known 
to  determine  the  values  of  the  coefficient  of 
elasticity  and  the  compressive  resistance  of 
members  reinforced  by  hoops  and  longitudinals. 
Only  a  small  place  was  given  to  the  elastic 
limit,  as  it  may  be  raised  at  will  to  any  amount 
desired,  even  to  the  compressive  resistance, 
which  is  considerable.  The  value  of  the  elas- 
tic limit  is,  therefore,  not  important  tor  struc- 
tures made  of  members  subjected  to  test  loads 
exceeding  the  working  load.  This  method  will 
be  described  in  a  following  section;  but  for 
other  structures  the  value  of  the  elastic  limit 
should  receive  attention. 

The  elastic  limit  of  hooped  members,  as 
shown,  under  a  first  load  evidently  depends  on 
that  of  the  concrete,  which  is  reached  before 
that  of  the  metal.  It  may  be  admitted  that  the 
shortening  of  the  concrete  is  much  increased 
under  higher  pressures  and  that,  hence,  the 
practical  elastic  limit  is  reached  when  the 
shortening  attains  0.08  per  cent,  to  0.13  per 
cent.,  according  to  the  character  of  the  con- 
crete. This  will  be  assumed  in  the  following. 
On  the  other  hand,  it  will  be  prudent  to  ne- 
glect the  fact,  which  appears  from  experiments, 
that  the  resistance  shown  by  the  concrete  in 
hooped  members  exceeds  by  about  50  per  cent, 
that  of  the  same  concrete  not  reinforced.  For 
the  same  reason  it  will  be  well  to  neglect  the 
other  fact  that  the  longitudinal  rods  undergo, 
before  the  crushing  of  the  hooped  members, 
considerable  shortenings  which  are  much 
greater  than  the  elastic  shortening  of  the  metal 
and  which,  therefore,  produce  resistances  much 
above  the  elastic  limit.  In  members  without 
reinforcement,  on  the  contrary,  the  elastic  limit 
can  not  be  exceeded.  We  thus  arrive  at  the 
following  rules: 

Coefficient  of  Elasticity.  1.  For  the  first 
load,  the  coefficient  of  elasticity  of  a  hooped 
member  is  equal  to  the  sum  of  the  coefficients 
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of  the  concrete,  of  the  longitudinal  rods,  and 
of  the  imaginary  longitudinals  whose  volume 
shall  be  assumed  as  90  per  cent,  of  the  hoops, 
or  spirals. 

2.  For  pressures  less  than  a  previous  test 
load,  the  coefficient  of  elasticity  of  a  hooped 
member  is  equal  to  the  sum  of  the  coefficients 
of  the  concrete,  as  Increased  by  the  test  load, 
of  the  existing  longitudinal  rods  and  of  imagi- 
nary longitudinals  whose  volume  shall  be  as- 
sumed as  double  that  of  the  hooping,  or  spirals. 

Elastic  Limit.  The  elastic  limit  of  a  hooped 
member,  for  a  first  load,  is  equal  to  the  natural 
elastic  limit  of  the  concrete  increased  by  the 
resistance  of  the  reinforcing  as  found  for  a 
shortening  of  0.08  to  0.13  per  cent,  and  com- 
puted on  the  basis  indicated  above  for  the  co- 
efficient of  elasticity  iinder  a  first  load.  Every 
load  has  the  effect  of  making  the  final  elastic 
limit  practically  equal  to  the  pressure  due  to 
this  load. 

dompreumve  Resistance.  The  compressive 
resistan<e  of  a  hooped  member  exceeds  the  sum 
of  the  following  three  elements: 

1.  Compressive  resistance  of  the  concrete 
without  reinforcing. 

2.  Compressive  resistance  of  the  longitudinal 
rods  stressed  to  their  elastic  limit. 

3.  Compressive  resistance  which  would  have 
been  produced  by  the  imaginary  longitudinals 
at  the  elastic  limit  of  the  hooping  metal,  the 
volume  of  the  Imaginary  longitudinals  being 
taken  as  2.4  times  that  of  the  hooping. 

XII.  Column  Resistance. — It  is  not  sufficient 
for  a  structural  member  in  compression  to 
have  adequate  crushing  resistance,  it  must  also 
offer  resistance  to  lateral  flexure.  The  well 
known  formula  of  Euler  gives  the  resistance  N 
of  a  member  whose  coefficient  of  elasticity  is  E, 
length  between  "hinges'"  1  and  least  radius  of 
gyration  r. 

r« 

N  =  E  ?r«  ^ 

It  is  known  that  this  formula  is  exact  only  for 
a  very  long  member  of  little  resistance  and  does 
not  agree  with  results  obtained  on  columns*  of 
dimensions  met  in  practice.  Experiments 
made  on  iron  columns  and  reported  by  the  au- 
thor to  the  Congress  on  Methods  of  Construc- 
tion, of  1889,  and  to  the  French  Commission  on 
Methods  of  Testing,  of  1892,  showed  that 
Euler's  formula  is  exact  for  iron  columns  of 
any  dimensions  if  for  the  coefficient  of  elasti- 
city that  value  Is  introduced  which  it  has  when 
the  column  is  under  flexure  and  not,  as  is  usu- 
ally done,  the  coefficient  of  elasticity  corre- 
sponding to  a  light  load.  Such  an  interpreta- 
tion of  the  Euler  formula  does  not  allow  of  a 
solution  for  N,  because  It  contains  a  value  of  E 
which  is  Itself  a  function  of  the  unknown  N. 
But   the  formula   can  be   written  in   the  form 


1       /N 

=  VA/e 


and  it  can  be  used  to  determine 


-the  value  which  shall  be  given  in  the  ratio 


1 


order  that  the  column  resistance  shall  have  the 
value  N.  For  this  purpose  it  suffices  to  intro- 
duce any  value  N  with  its  corresponding  co- 
efficient   of    elasticity.     Tables    giving    the    re- 

1 


sistances    for    different    ratios - 


can    thus   be 


made. 

The  application  of  the  Euler  formula  to  con- 
crete requires  additional  careful  considerations 
The  formula  is  based  on  the  assumption  that  a 
loaded  column  has  an  Indefinitely  small  curv.a- 
ture  and  that  it  is  in  equilibrium  under  the 
action  of  the  pressures  which  pass  through  the 
centers  of  gravity  of  its  bases.  This  means 
that  there  is  equilibrium  between  the  moment 
of  resistance  due  to  the  bending  and  the  bending 
moment  caused  by  the  load,  which  is  equal  to 
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the  product  of  this  load  by  the  deflection.  The 
moment  of  resistance  consists  of  two  compon- 
ents. One  is  represented  by  the  sum  of  the  in- 
creases in  pressure  caused  in  the  fibers  nearest 
to  the  center  of  curvature  by  the  increase  of 
their  shortening.  The  other  is  given  by  the 
sum  of  the  decreases  In  pressure  of  the  fibers 
on  the  opposite  side  whose  shortenings  are  re- 
lieved by  the  bending.  The  coefficient  of  elas- 
ticity of  the  column  is  for  one  component  the 
coefficient  of  the  material  under  a  first  load,  if 
the  column  has  never  been  loaded  before,  and 
for  the  other  component  the  coefficient  for  a  de- 
creasing load.  We  have  thus  two  coefficients  of 
elasticity  while  Euler's  formula  contains  only 
one.  It  was  shown  in  section  VIII  that  these 
two  coefficients  are  almost  equal  under  light 
loads,  and  that  their  values  continue  to  diverge 
as  the  loads  increase  until  the  difference  be- 
comes very  great  when  the  elastic  limit  is  ex- 
ceeded. 

If  the  ratio  of  the  smaller  to  the  greater  of 
these  two  coefficients  be  denoted  by  m  and  the 
distance  from  the  neutral  axis  to  the  extreme 
fiber  having  the  less  coefficient  of  elasticity  by 
X,  and  the  total  depth  of  the  section  be  taken 
as  unity,  the  following  equation  is  obtained  by 
making    the    two    components    of    the    couple 

equal  m  x»  =  (1  —  x)«.     Whfence'  x  = :- 

1  +  y/m, 

The   distance  between   the  two   forces  of  the 

couple    being    always    %,    independent    of    the 

value   of   X,    their  moment   is   proportional   to 

either  of  them.     It  results  from  this  formula, 

using  the  same  highest  value  for  the  coefficient 

of  elasticity,  for  m  =  1.0,  0.50,  0.25  and  0.09, 

that  the  moments  are  proportional  to  1.0,  0.68, 

0.44  and  0.21,  respectively.     When  m  is  near  to 

unity  the   average  value  of  the  coefficients   E 

can  be  introduced  in  Euler's  formula. 

By  plotting  the  results  of  the  experiments  on 

prisms  G,  H  and  I,  given  in  section  VIII,  it  is 

seen  that  for  the  pressure  of  3,270  pounds  per 

square  inch  the  coefficient  of  elasticity  varied 

between   2,850,000  and   3,570,000  pounds,  under 

the    first    loading,    and    between    5,690,000    and 

7,110,000   pounds  during  the   unloading.     If  in 

the  above  formula  the  lowest  values  of  these 

coefficients  be  introduced,  which  have  a  ratio  of 

0.50,  the  value  of  E  found  by  this  method  to  be 

put  in  Euler's  formula  for  a  resistance  N  — 

3,270  pounds  per  square  inch  is  E  =  3,900,000 

pounds.     The  value   0.0091   is  thus  determined 

for -^.  For  cylindrical  members  this  value  of-L 

corresponds  to  1  =  27  diameters.  In  other 
words,  in  order  that  a  concrete  column  should 
have  under  a  first  load  a  column  resistance  of 
3,270  pounds  per  square  inch  the  length  of  the 
column,  center  to  center  of  "hinges,"  must  not 
exceed  27  diameters.  Higher  values  than  3,270 
pounds  can  be  obtained  under  the  first  load  only 
by  appreciably  reducing  the  length  of  the  col- 
umn since  above  this  value  the  coefficient  of 
elasticity  rapidly  decreases.  It  should,  however, 
be  remembered  that  the  resistance  also  increases 
rapidly  with  a  decrease  in  length,  it  being  pro- 

r 

T~ 

Much  higher  resistances  can  be  found  for 
members  which  have  been  preliminarily  sub- 
jected to  a  sufficient  test  load.  Thus  for  a  load 
of  6,400  pounds  per  square  Inch  an  average  co- 
efficient of  elasticity  exceeding  4,830,000  pounds 
can  be  expected,  and  the  Euler  formula  shows 
that  to  obtain  the  above  high  value  the  greatest 
length  of  column  must  not  exceed  22  diameters. 
Hinged  columns  are  really  seldom  met  In  prac- 
tice and  the  lengths  of  the  columns  could  there- 
fore somewhat  exceed  the  limits  named.  Con- 
cluding, it  may  be  said  that  it  Is  not  the  fear 


portional  to  the  square  of 


55 


of  flexure  which  makes  it  inadvisable  to  use  for 
hooped  concrete  3,270  pounds  for  the  first  load 
and  6,400  pounds  per  square  inch  after  prelimi- 
nary test  loads.  It  is  self-evident  that  as  these 
pressures  represent  the  upper  limit  of  values,  a 
margin  of  safety  should  be  left  for  the  working 
loads. 

(To  be  continued.) 


Growth  of  massachusetts  Institute  of  Tecbnolosy. 


Registration  of  students  at  the  Massachusetts 
Institute  of  Technology  has  increased  from 
1,187  to  1,606  within  three  years.  Although  a 
portion  of  this  increase  has  been  due  to  the  fact 
that  during  and  after  1903  the  requirements  for 
admission  will  be  extended,  nevertheless  it  is 
practically  certain  that  the  number  of  students 
at  the  Institute  will  continue  to  increase  at  a 
rapid  rate. 

Early  in  1902  it  was  decided  to  erect  two  new 
buildings  at  the  present  site,  one  for  the  Do- 
.  partment  of  Electrical  Engineering  and  the 
other  as  a  memorial  to  General  Francis  A. 
Walker.  This  latter  building  was  to  be  ar- 
ranged and  equipped  solely  with  a  view  to  im- 
proving the  physical  and  social  lite  of  the  stu- 
dent body.  Plans  for  these  buildings  were  be- 
ing drawn  when  it  became  evident  that  the 
Incoming  freshman  class  was  so  much  larger 
than  usual  that  the  existing  buildings  would 
not  meet  the  requirements  until  the  building 
proposed  for  the  Department  of  Electrical  En- 
gineering could  be  erected.  This,  together 
with  the  fact  that  the  Institute  had  recently 
been  the  recipient  of  several  acres  of  valuable 
land  a  short  distance  from  the  crowded  por- 
tion of  the  city,  raised  the  question  of  removal. 

The  present  location  in  the  heart  of  Boston 
affords  comparatively  no  room  for  extension. 
As  a  result  of  the  rapid  growth  of  the  school 
the  question  arose  whether  the  Institute  must 
shape  its  future  so  that  the  growth  will  be 
limited  to  its  present  quarters,  or  whether  a 
new  site,  still  in  close  touch  with  the  indus- 
trial life  of  the  city,  shall  be  chosen  where 
room  will  1)6  obtained  for  expansion  along 
present  lines.  Until  this  question  could  be  set- 
tied  it  appeared  advisable  to  abandon  for  the 
time  being  the  two  proposed  buildings  just 
mentioned,  and  to  erect  at  once  a  temporary 
structure  that  would  afford  relief  for  a  few 
years.  Accordingly  work  was  begun  July  1, 
1902,  and  within  sixty  days  the  building  was 
ready  for  the  furniture,  etc.  The  structure  Is 
called  the  Augustus  Lowell  Electrical  Engineer- 
ing Building,  is  one  story  high  and  has 
a  floor  area  of  43,000  square  feet.  Among 
the  forty-seven  rooms  in  the  building  the 
power  house  is  the  largest,  being  42  by 
324  feet.  This  power  house  will  be  used 
largely  for  tests  on  various  electrical  ma- 
chines. It  is  provided  with  a  traveling  crane 
which  can  move  throughout  its  length  and  Is 
connected  to  the  adjoining  lecture  hall  with 
tracks  so  that  heavy  apparatus  may  be  taken 
from  the  power  house  for  the  use  of  lectures. 
On  either  side  of  the  power  house  are  offices, 
recitation  rooms,  lecture  halls  and  laboratories. 
The  building  is  unique  in  that  it  has  practically 
no  windows,  but  is  lighted  almost  entife'y  by 
skylights  of  the  saw-tooth  variety. 


Large  Shipbuilding  Yards,  it  is  reported,  are 
to  be  built  at  Detroit  by  the  Great  Lakes  En- 
gineering Works.  The  plant  will  include  four 
shipbuilding  berths.  600  feet  long,  and  two 
slips  for  the  side  launching  of  vessels,  each 
600  feet  long,  one  of  which  will  be  125  feet 
wide  and  14  feet  "deep,  and  the  other  150  feet 
wide  and  30  feet  deep.  There  will  also  be  a 
floating  dry  dock  large  enough  to  accommodate 
any  vessel  on  the  lakes. 
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The  Electrolysis  Ordinance  of  Atlantic  City. 


The  City  Council  of  Atlantic  City,  N.  J.,  re- 
rently  passed  an  ordinance  stating  that  "any 
company  or  individual  opei-ating  a  street  rail- 
way within  the  limits  of  the  city,  shall,  on  or 
before  February  1st,  1903,  take  adequate  meas- 
ures to  completely  prevent  injury  to  water 
mains,  service  pipes  and  other  metallic  struc- 
tures on  account  of  electrolysis,  and  shall  file 
with  the  water  department  of  said  city,  details 
of  the  plans  adopted  to  accomplish  this  result. 
In  the  case  of  new  lines  of  track,  such  plans 
shall  be  filed  before  construction  is  com- 
menced. In  no  case  will  bonding  to  the  water 
mains  or  other  conductors,  not  provided  for 
the  express  purpose,  be  allowed  in  order  to 
equalize  the  potential  between  such  conductor 
and  the  rail,  but  means  must  be  taken  by  fur- 
nishing and  insulating  a  complete  metallic  cir- 
cuit both  inside  and  outside  of  city  limits,  to 
effectually  prevent  leakage  of  current  from  the 
wires  or  rails  of  the  railway.  The  company 
or  individual  operating  the  street  railway  may 
select  the  particular  method  of  securing  this 
protection  and  will  be  held  responsible  only 
for  the  result." 

Section  2  of  the  ordinance  states  "that  any 
company  or  individual  operating  a  street  rail- 
way within  the-  limits  of  the  city  shall  so 
confine  its  current  to  the  metallic  return  cir- 
cuit which  it  shall  provide,  as  to  comply  with 
the  following  conditions:  (a)  The  maximum 
difference  in  potential  between  any  part  of  the 
metallic  return  circuit  and  any  water  or  serv- 
ice pipe,  or  other  metal  conductor  not  intended 
as  a  part  of  such  return  circuit,  shall  not  at 
any  time  exceed  %  volt,  (b)  The  difference 
in  potential  between  any  two  points  upon  said 
metallic  return  circuit  within  a  distance  of 
200  feet  from  each  other,  shall  not  at  any  time 
exceed  14  volt,  (c)  The  current  passing  along 
any  water  or  service  pipes  or  other  metallic 
conductor  not  intended  as  a  part  of  said  re- 
turn circuit  shall  not,  at  any  given  time  and 
point,  exceed  one  ampere." 

Section  3  provides  for  inspections  in  Feb- 
ruary and  August  of  each  year  to  determine 
whether  the  ordinance  is  being  complied  with, 
these  Inspections  to  be  conducted  by  an  expert 
to  be  agreed  upon  by  the  railway  and  the  engi- 
neer and  superintendent  of  the  water  depart- 
ment. On  failure  to  agree  on  an  expert,  the 
test  is  to  be  made  by  the  city  electrician.  Sec- 
tion 4  states  that  failure  to  effectually  remedy 
without  delay  the  cause  of  any  electrolytic 
damage  constitutes  a  violation  of  the  ordi- 
nance, and  the  company  is  to  be  held  subject 
to  damages  amounting  to  the  cost  to  the  water 
department  of  discovering  and  repairing  the 
injury. 

In  Section  5  it  is  further  ordained  "that  any 
company  or  individual  who  violates  the  terms 
of  this  ordinance,  or  refuses  to  comply  there- 
with, shall,  upon  conviction  of  said  violation, 
failure,  neglect  or  refusal  to  comply,  be  sub- 
ject to  a  fine  of  not  less  than  %50  and  not 
more  than  $200  and  the  costs  of  prosecution; 
and  such  company  or  individual  shall  be 
deemed  guilty  of  a  separate  and  distinct  of- 
fense for  every  day  during  which  such  roi"- 
pany  or  individual  violates,  fails,  neglects  or 
refuses  to  comply  with  any  or  all  of  the  re- 
quirements of  this  ordinance.  And  the  pay- 
ment of  such  penalty  shall  in  no  way  release 
the  said  corporation  or  individual  from  obliga- 
tion to  make  compensation  in  full  for  damage 
done,  heretofore  or  hereafter,  to  water  or 
service  pipes  or  other  metallic  conductors  by 
reason  of  the  escape  of  electric  currents  from 
the  wires  or  other  appurtenances  of  the  rail- 
way." 

Mr.  Kenneth  Allen,  the  engineer  and  super- 


intendent of  the  water  department,  states  that 
it  was  not  deemed  best  to  prescribe  the  means 
to  be  adopted  in  order  to  prevent  electrolysis, 
but  to  frame  the  ordinance  so  as  to  place  the 
responsibility  for  the  result  entirely  with  the 
railway  company;  '  and  the  requirements  are 
sufficiently  severe  to  enable  the  city  to  demand 
the  adoption  of  the  double  trolley  system 
should  dangerous  electrolytic  action  not  be 
otherwise  eliminated.  The  ordinance  was  pre- 
pared in  anticipation  of  the  construction  of  a 
new  trolley  road,  the  franchise  for  which  has 
just  been  granted,  but  it  applies  as  well  to  the 
lines  now  in  operation. 


is  stated  that  during  heavy  rains,  when  the 
lake  is  full,  the  water  for  a  depth  of  one  or 
two  inches  flows  over  the  crest  of  the  whole 
dam,  thus  adding  greatly  to  the  natural  beauty 
of  the  scene. 


Difficult  Tunnel  Repairs. 


An  Unusual  Arched  Dam. 


A  masonry  dam  of  very  unusual  design  was 
described  some  time  ago  in  "Indian  Engineer- 
ing." The  body  of  water  impounded  by  the 
dam  is  known  as  the  Meer  Allum  Lake,  from 
which  the  water  supply  of  the  city  of  Hydera- 
bad, India,  is  drawn.  The  structure  is  built  in 
the  form  of  a  large  arch,  and  this  large  arch 
inself  consists  of  twenty-one  smaller  arches  or 
scallops,    transmitting   the    water    pressure    to 


An  interesting  method  of  executing  repair 
work  was  recently  adopted  in  the  Cornallaz 
Tunnel  between  Grandvaux  and  Chexbres  on 
the  railroad  from  Lousanne  to  Berne.  The  tun- 
nel has  a  circular  masonry  lining  about  26  feet 
in  diameter.  On  the  second  of  May  last  a  por- 
tion of  the  roof  arch,  about  35  feet  long,  fell 
and  a  considerable  amount  of  the  rock  above 
caved  into  the  tunnel,  obstructing  it  with  large 
stones  and  gravel  for  a  distance  of  about  4.5 
feet.  About  33  feet  beyond  each  end  of  the  ot>- 
struction  a  hole  was  cut  in  the  crown  of  the 
uninjured  arch  and  from  these  points  drifts 
were  run  in  a  vertical  plane  through  the  axis 
of  the  tunnel  at  an  inclination  of  20  or  30 
degrees  from  the  horizontal.  These  drifts  were 
timbered  and  when  they  met  the  cavity  from 
which  the  material   had  fallen  into  the  tunnel 


Section  A-B.  Section  C-D. 

Details  of  One  Akch,  Meer  Allum  Dam. 


solid  masonry  buttresses.  It  is  stated  that  the 
dam  was  constructed  about  1800,  and  it  appears 
to  have  been  built  as  a  sort  of  religious  offer- 
ing, being  paid  for  out  of  prize  money  obtained 
in  war. 

The  area  of  the  lake  is  stated  to  be  1.4  square 
miles,  with  a  contour  of  about  8  miles  and  a 
capacity  of  about  2,222,000,000  gallons.  The 
greatest  depth  of  water  found  by  soundings  is 
nearly  50  feet.  The  catchment  area  of  the 
basin  is  hilly  and  undulating  and  fairly  well 
covered  with  jungle.  The  main  feeder  of  the 
lake  takes  its  rise  from  the  River  Esee,  and  is 
about  eight  miles  in  length. 

The  dam  is  roughly  half  a  mile  in  length, 
and  the  twenty-one  arches  composing  it  range 
all  the  way  from  70  to  147  feet  in  length  of 
span.  The  largest  of  these  arches,  which  is  at 
about  the  center  of  the  dam,  is  shown  in  the 
accompanying  cut.  It  is  seen  that  the  dam  is 
built  with  walls  vertical  on  both  faces,  the 
down-stream  face  being  rapidly  stepped  out  neai; 
the  top  so  as  to  attain  the  maximum  thickness 
of  8  feet  6  inc^hes  within  a  few  feet.  A  waste 
weir  is  provided  at  one  end  of  the  dam,  but  it 


'they  were  driven  with  great  care  under  poling 
boards  with  very  heavy  supports  until  they  fin- 
ally met  at  a  summit  over  the  center  of  tne 
cavity  and  about  44  feet  above  track  level. 

Timbering  and  excavating  was  then  very 
(arefully  continued  down  on  both  sides  of  the 
drifts  until  the  pocket  from  which  the  material 
had  fallen  into  the  tunnel  was  thoroughly  en- 
closed and  the  timbering  well  braced  across 
and  to  the  solid  rock.  The  spoil  was  then  re- 
moved from  the  tunnel,  centers  was  set  in  it 
and  the  arch  rebuilt;  traflic  being  resumed  in 
the  tunnel  after  an  interruption  of  53  days. 
The  new  arch  masonry  was  covered  with  Port- 
land cement  plaster,  tarred  plates  and  rubble 
masonry  and  the  remaining  cavities  above  the 
roof  were  grouted.  All  work  was  directed  by 
Mr.  M.  Fougerolle  and  was  described  in  the 
"Schweizerische  Bauzeitung." 


Lehigh  University  has  a  new  four-story 
building  in  course  of  construction  for  the  de- 
partments of  Mechanical  Engineering.  Mining 
Engineering,  and  Geology.  The  area  will  be 
186x70  feet. 


Jan.  io,  1903. 
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Some  Features  of  Irrigation. 
By  Wm.  O.  Webber. 


The  writer  recently  was  called  upon  to  in- 
vestigate an  important  irrigation  scheme  in 
southwestern  Colorado  and  found  so  much  mis- 
information prevalent  as  to  the  possibilities 
and  the  practical  side  of  the  subject  that  It  has 
seemed  to  him  worth  while  to  call  attention  in 
a  general  way  to  some  of  these  features,  espe- 
cially as  there  is  a  strong  movement  at  pres- 
ent to  induce  congress  to  vote  government  aid 
to  these  projects.  It  is  true  that  the  office  of 
hydrography  of  the  United  States  Geological 
Survey,  Department  of  the  Interior,  has  for 
some  time  been  making  very  careful  investiga- 
tions into  the  flow  of  streams  all  over  the 
country,  and  has  prepared  very  elaborate  tables 
for  converting  the  flow  of  streams  into  acre 
feet  per  day,  available  for  irrigation  purposes. 
This  work  has  been  thoroughly  done,  and  is 
invaluable.  It  is  also  true  that  the  United 
States  Department  of  Agriculture,  through  the 
office  of  experiment  stations,  has  published  a 
great  deal  of  data  of  the  greatest  importance 
regarding  the  use  of  water  in  irrigation  and 
the  duty  to  be  obtained  from  water  in  different 
localities,  all  of  which  is  of  the  greatest  im- 
portance; but  it  still  remains  a  fact  that  most 
of  the  irrigation  schemes  which  are  presented 
to  Eastern  capitalists  demand  and  require  spe- 
cial investigation  in  connection  with  the  par- 
ticular problem  under  consideration. 
The  most  important  of  all  of  the  items  to 

,  be  considered  in  this  connection  is  that  of 
available  water  supply.  It  would  seem  imper- 
ative that  this  question  of  available  water  sup- 
ply should  be  thoroughly  understood  before 
works  are  designed  or  contracts  entered  into 
for  the  sale  or  rental  of  water.  Many  prom- 
inent engineers  have  reckoned  without  this 
definite  knowledge,  and  have  built  or  designed 
works  that  have  been  much  too  large,  and 
have  had  to  reduce  the  section  of  their  con- 
duits after  construction  was  started.  It  Is  ab- 
solutely necessary  that  a  compilation  of  records 
of  the  rainfall  and  run-off  should  be  carried 
out  through  a  sufficient  length  of  time  to  estab- 
lish the  relation  between  the  maximum,  mean 
and  minimum  years  of  precipitation  and  run- 
off. Owing  to  the  great  lengths  of  time  needed 
to  form  accurate  estimates  on  this  subject,  it 
is  often  neglected  entirely,  and  there  is  much 
yet  to  be  learned  as  to  the  topographical  influ- 
ence on  the  amounts  of  precipitation,  evapora- 
tion and  run-off.  Considering  first  the  subject 
of  rainfall;  most  of  the  government  stations 
for  the  observation  and  measurement  of  rain- 
fall are  situated  in  locations  of  comparatively 
moderate  elevation,  and  at  such  stations  the 
precipitation  is  generally  less  than  at  greater 
elevations,  which  would  seem  to  be  on  the  safe 
side,  and  that  more  rain  might  be  expected  at 

.  the  higher  elevation  where  head  ditches  and 
reservoirs  would  be  established,  but  at  the 
same  time  this  conservative  data  would  often 
preclude  construction  which  might  be  practi- 
cally possible  if  more  data  in  regard  to  the 
rainfall,  or  higher  elevations  was  available. 
It  is  a  well  known  fact  in  general  that  the 
amount  of  rain  increases  with  the  elevations 
above  the  sea  level  up  to  a  maximum  plane 
above  which  a  decrease  takes  place,  and  em- 
pirical formulae  have  been  deduced  for  deter- 
mining such  propositions.  These  formulae 
however,  must  be  modified  very  largely  by  the 
topography  of  the  country  in  question,  and  the 
exposure  towards  prevailing  winds.  The  ele- 
vation at  which  the  maximum  rainfall  Is  pre- 
cipitated, is,  according  to  the  observed  law  of 
decrease  in  temperature,  at  that  point  at  which 
the  prevailing  winds  are  cooled  to  just  below 
their  dew  point.    Very  few  stations  have  been 


established  at  these  very  high  elevations.  Most 
of  those  stations  are  In  charge  of  private  ob- 
servers, who  do  not  keep  continuous  records, 
and  unless  absolutely  continuous  records  are 
kept  for  a  series  of  years,  the  data  obtained 
is  of  comparatively  small  value. 

To  show  how  much  difference  there  may  be 
due  to  elevation,  it  might  perhaps  be  stated 
that  the  average  rainfall,  together  with  the 
elevation,  is  as  stated  below  for  the  following 
points  in  Colorado: 

Elevation.  Average  rainfall. 

Fort  Garland   ....    7,937  feet  12.74  inches  per  annum 

Fort  Lewis   8,500     "  17.19 

Ruby     10,000     "  27.26 

Pikes  Peak   14,134    "  28.65 

Summit    11.300     "  29.00 

It  does  not  show,  however,  that  this  average 
precipitation  will  occur  each  year,  because  at 
Ruby,  in  1898,  the  rainfall  was  17  Inches,  and 
in  1900,  17.86  inches,  while  in  1899  it  was  44.97 
inches.  Again  at  Rico,  elevation  8,758  feet, 
average  rainfall  is  29.58  inches,  and  at  Tellu- 
ride,  elevation  8,756  feet,  average  rainfall  is 
28.17  inches,  and  again  at  Telluride  in  1901  the 
rainfall  was  only  19.06  inches.  At  Breckin- 
redge,  normal  precipitation  is  29.86,  while  in 
1898  it  was  only  16.29  inches.  Hence,  it  fol- 
lows conclusively  that  elevation  alone  does  not 
mean  large  precipitation  continuously. 

We  now  come  to  the  next  Important  ques- 
tion, which  is  that  of  run-off,  or  the  proportion 
of  rainfall  which  finally  finds  its  way  into  the 
streams.  In  those  sections  of  country  where 
the  streams  are  largely  fed  from  the  melting 
snow,  precipitated  high  up  on  the  mountain 
slopes  from  10,000  to  14,000  feet  above  the  level 
of  the  sea,  the  months  of  greatest  run-off  are 
May,  June  and  July,  especially  if  the  water 
sheds  have  a  southern  or  southwestern  expos- 
ure, and  as  these  months  cover  the  period  when 
irrigation  is  most  demanded  for  growing  crops, 
the  run-off  then  taking  place  is  thus  immedi- 
ately available  for  that  purpose,  but  all  storage 
water  or  water  to  be  held  in  reservoirs  for 
additional  irrigation  in  those  months  must 
come  from  the  average  run-off  of  the  preceding 
months.  To  illustrate,  for  instance,  take  the 
mean  discharge  of  the  San  Miguel  River;  the 
average  of  the  May,  June  and  July  run-off  for 
the  years  1896,  '97,  '98  and  '99  was  at  the  rate 
of  1.458  cubic  feet  per  second  per  square  mile. 
On  June  16,  1897,  however,  there  was  found  a 
flow  of  3.05  cubic  feet  per  second  per  square 
mile,  and  this  may  be  safely  taken  as  the  maxi- 
mum discharge  per  square  mile  of  any  stream 
in  that  vicinity.  The  average  of  the  remain- 
ing months  in  the  year  would,  however,  only 
give  us  about  one-third  of  a  cubic  foot  per  sec- 
ond per  square  mile  available  for  storage  pur- 
poses, and  from  this  must  be  deducted  all  losses 
for  leakage,  seepage  and  evaporation.  Again 
in  a  dry  year  it  is  possible  that  even  this 
amount  would  not  be  available,  and  as  low  as 
0.2  cubic  foot  per  second  per  square  mile  might 
be  all  that  could  be  depended  upon  for  stor- 
age purposes. 

The  next  most  important  question  is  that  of 
duty,  that  is,  the  number  of  acres  of  Irrigable 
land,  for  which  one  acre  of  drainage  area  will 
supply  irrigation  water.  Here  again  there  are 
great  discrepancies,  varying  with  the  class  of 
crop,  nature  of  soil,  method  of  Irrigation  and 
in  fact  so'  many  different  conditions  that  no 
rule  can  be  laid  down.  It  varies  all  the  way 
from  fifty  acres  per  cubic  foot  of  water  per 
second  for  peaches  in  Arizona  to  250  and  even 
300  acres  for  sugar  beets  in  California,  and 
even  for  the  same  crop  there  are  great  varia- 
tions. Take  sugar  beets,  for  instance,  at  75 
acres  in  Arizona,  96  acres  in  New  Mexico,  and 
190  in  Utah;  oats,  74%  acres  In  Idaho  and  150 
acres  in  Montana. 

We   now   come    to   the    subject    of    storage 


reservoirs.  The  few  storage  reservoirs  the 
writer  has  examined  personally  have  Impressed 
him  with  the  fact  that  the  engineering  work 
in  the  construction  of  the  dams,  waste  gates 
and  overflows  represented  an  extraordinarily 
low  type  of  engineering  and  slip-shod  methods. 
These  dams  are  many  of  them  much  higher  at 
one  end  than  the  other,  with  little  or  no  rip- 
rapping  on  the  water  side.  The  waste  gates 
are  almost  always  too  small,  and  the  overflows, 
or  waste  weirs,  most  shabbily  constructed,  or 
practically  not  constructed  at  all.  Here  at 
least  one  would  expect  to  flnd  first-class  en- 
gineering work,  and  one  can  hardly  contem- 
plate with  equanimity  what  would  happen  if 
the  water  ever  reached  the  crest  of  the  dam. 

Another  subject  of  grave  criticism,  from  an 
engineering  point  of  view,  is  that  of  ditches. 
Most  of  the  head  ditches  are  constructed  upon 
gradients  which  an  Eastern  engineer  would 
never  deem  possible.  Gradients  all  the  way 
from  8  to  12  feet  to  the  mile  are  quite  com- 
mon. The  side  slopes  of  the  ditches  are  often 
one  on  one,  or  one  and  one-half  on  one.  This 
makes  cheap  original  construction,  but  the  re- 
sult, of  course,  is  inevitable.  The  lower  laterals 
are  frequently  badly  silted  up  and  often  worth- 
less. Breaks  in  the  upper  ditches  are  of  com- 
mon occurrence,  and  where  one  or  two  wash- 
outs have  occurred,  at  or  near  the  head  of  a 
ravine,  conditions  are  soon  produced  which 
make  it  next  to  impossible  to  ever  repair  that 
section  of  the  ditch,  so  that  it  will  ultimately 
be  safe.  Heavy  drops  are  often  made  in  the 
head  ditches  with  practically  no  protection  at 
all  from  erosion  and  wear,  and  the  writer  him- 
self has  seen  sections  of  ditches  just  above  a 
drop  of  this  kind  where,  with  a  ditch  10  feet 
wide,  the  sides  were  perpendicular  for  20  feet, 
and  cave-ins  were  of  frequent  occurrence. 

The  construction  of  head  gates  and  flumes 
along  partly  precarious  sections  wafe  of  equally 
poor  workmanship,  and  it  is  at  least  startling 
to  an  Eastern  hydraulic  engineer  that  such 
construction  could  in  any  way  be  considered 
permanent  >work.  There  is  no  question  in  the 
writer's  mind  but  that  vast  sums  of  money  have 
been  spent  in  this  manner  from  which  no  ad- 
equate return  can  ever  be  expected,  for  the 
reason  that  after  a  few  years  such  construc- 
tion destroys  itself  and  becomes  worthless,  and 
almost  precludes  the  adoption  of  proper  engi- 
neering methods  to  rectify  the  mistakes  origi- 
nally made. 

Eastern  capitalists  should  be  warned  to  be 
pretty  careful  about  Investing  in  Western  Ir- 
rigation schemes  which  are  partially  developed 
and  constructed.  It  would  be  oftentimes  better 
to  put  the  money  into  entirely  new  propositions, 
rather  than  to  attempt  to  reconstruct  a  poorly- 
planned  and  worthlessly-constructed  scheme 
already  partially  developed.  In  any  event  the 
most  careful  and  painstaking  investigation 
should  be  made  by  thoroughly  competent  hy- 
draulic engineers  who  know  what  good  hydrau- 
lic engineering  means,  and  who  cannot  be  led 
astray  by  the  fact  that  haste  excuses  many 
things,  but  rarely  poor  engineering. 


An  Expenditure  of  $20,000,000  by  the  Federal 
Government  for  good  roads  throughout  the 
country  is  proposed  in  a  bill  recently  intro- 
duced in  the  House  of  Representatives  by  Mr. 
W.  P.  Brownlow,  of  Tennessee.  As  the  govern- 
ment appropriates  money  for  improving  the 
navigable  waterways  of  the  country  there  Is  no 
reason  why  roads  should  not  be  improved  by 
Federal  appropriations,  provided  provision  is 
made  for  equitably  dividing  the  money  between 
the  different  States  and  for  spending  the 
money  to  good  advantage.  The  bill  provides 
for  the  creation  of  a  Bureau  of  Public  Roads  of 
the  Department  of  Agriculture. 
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The  Adelaide-Port  Darwin  (Australia)  Transcon- 
tinental Railway. 


The  North  Australian  League  has  Issued 
from  its  headquarters  at  452  Collins  Street, 
Melbourne,  a  circular  calling  attention  to  an  act 
passed  by  the  South  Australian  Parliament  and 
approved  November  13,  1902.  This  act  pro- 
vides for  the  construction  of  about  1,003  miles 
of  3-foot  6-inch  gauge,  single-track  railway  be- 
tween Oodnadatta  in  the  State  of  South  Aus- 
tralia and  Pine  Creek  in  the  Northern  Terri- 
tory. The  line  constructed  between  these  two 
termini  will  complete  the  Adelaide  and  Port 
Darwin  Transcontinental  Railway.  The  act 
also  provides  for  the  maintenance  and  opera- 
tion of  the  railroad  until  the  government  ex- 
ercises its  right  of  purchase  as  stipulated. 
Some  of  the  provisions  of  the  most  important 
clauses  of  the  act,  as  abstracted  below,  will  give 
an  idea  of  the  nature  and  requirements  of  the 
work. 

The  act  requires  that  within  three  months 
of  its  passage  the  Commissioner  of  Railways 
shall  call  for  tenders  by  advertisement  in  the 
"Government  Gazette"  and  in  the  public  papers 
of  Australia,  Great  Britain,  America,  France 
and  Germany.  All  proposals  to  be  sent  to  the 
Commissioner  of  Railways,  at  Adelaide,  not 
later  than  eighteen  months  from  the  date  of  the 
passage  of  the  bill.  Each  proposal  shall  stipu- 
late: 

(1)  The  quantity  of  land  required  by  the 
tenderer  for  the  construction  of  each  mile  of 
railway. 

(2)  The  number  of  miles  undertaken  to  be 
constructed  in  each  year  from  each  of  the  ter- 
mini— Oodnadatta  and  Pine  Creek. 

(3)  The  time  within  which  the  tenderer  un- 
dertakes to  complete  the  construction  of  the 
line. 

(4)  Such  other  particulars  as  the  Commis- 
sioner shall  set  out  in  the  specifications. 

E&ch  bidder  shall  deposit  with  his  proposal 
the  sum  of  £10,000  to  be  absolutely  forfeited  if, 
in  the  event  of  his  tender  being  accepted,  he 
should  fail  to  carry  out  the  work.  On  the  ac- 
ceptance of  the  proposal  the  amount  of  the  de- 
posit shall  be  increased  to  £50,000  and  will  be 
held  by  the  Commissioner  for  security  for  the 
performance  of  the  contract.  No  proposal  shall 
be  accepted  which  requires  more  than  75,000 
acres  for  each  mile  of  railway.  The  general 
idea  of  the  bill  is  that  the  railroad  line  will  be 
constructed  by  one  contractor,  but  one  of  the 
clauses  is  so  framed  as  to  enable  the  government 
to  accept  more  than  one  proposal,  in  order  that 
parties  may  tender  for  such  portion  of  the  line 
as  they  choose.  Working  drawings  are  to  be 
deposited  with  the  engineer-in-chief  and  to  be 
approved  by  the  Commissioner  in  writing  be- 
fore construction  can  be  proceeded  with.  The 
line  is  to  be  completed  in  8  years.  Not  less 
than  200  miles  is  to  be  constructed  within  the 
first  two  years  after  the  signing  of  the  con- 
tract, and  not  less  than  100  miles  in  any  year 
thereafter. 

The  contractor  will  be  required  to  run  a  train 
once  a  week  the  whole  length  of  the  line 
and  to  carry  passengers  and  freight  at 
a  speed  of  not  less  than  20-  miles  an 
hour.  There  are  clauses  providing  for 
the  regulation  of  rates  of  charges  for  transpor- 
tation, for  the  forfeiture  of  the  deposit  and  of 
the  railroad,  but  not  of  the  lands.  In  case  the 
(ontractor  falls  to  fulfil  his  obligations,  and  for 
regulating  the  amount  and  disposition  of  the 
land  to  be  granted  to  the  contractor.  Upon  the 
opening  of  the  railway  the  deposit  of  £50,000 
shall  be  refunded,  and  during  the  Interim  it 
shall  bear  Interest  at  3  per  cent,  per  annum. 
It  is  stipulated  that  the  government  shall  have 
the  right  to  purchase  the  railway  at  any  time 


after  its  completion  at  a  price  to  be  fixed  by 
arbitration.  The  rails  to  be  used  are  to  weigh 
not  less  than  60  pounds  per  yard. 

Various  reports,  some  of  them  containing 
preliminary  plans  of  possible  locations  for  por- 
tions of  the  road,  are  available  for  those  pro- 
posing to  make  tenders  for  the  construction  of 
the  railway,  and  the  North  Australian  League 
stands  ready  to  assist  bona  fide  tenderers  in 
securing  information  and  statistics  and  in  the 
investigation  of  local  conditions.  To  this  end 
the  following  persons  have  been  authorized  to 
act  for  the  League:  Mr.  G.  R.  M'Minn,  C.E., 
chairman  of  League,  (formerly  senior  govern- 
ment surveyor  and  acting-government  resident 
in  the  Northern  Territory,  surveyor  in  com- 
mand of  the  Central  Australian  section  of  sur- 
vey of  the  overland  telegraph  construction) ;  the 
Hon.  V.  L.  Solomon,  M.H.R.,  for  South  Aus- 
tralia in  the  Commonwealth  Parliament,  vice- 
chairman  of  League;  Mr.  Dugald  Little,  Hon. 
Treasurer,  and  Mr.  J.  J.  Rendle,  M.A.I.M.E., 
secretary,  (joint  author,  with  Mr.  G.  R.  M'Minn, 
of  report  on  "The  Northern  Territory,  with 
Some  Account  of  the  Position  Port  Darwin  will 
eventually  hold  when  the  Trans-Australian 
Railway  is  completed.") 

Specifications  may  be  seen  and  forms  of  ten- 
der obtained  at  tbe  office  of  the  Agent-General 
for  South  Australia  in  London,  copies  of  which 
have  been  forwarded  by  the  foreign  consuls  in 
Australia  to  their  respective  governments  for 
public  information  in  the  countries  they  repre- 
sent.    The  tender  is  open  to  the  whole  world. 


Losses  From  Irrigation  Ditches  in  California. 


In  the  report  of  Irrigation  Investigations  of 
the  United  States  Department  of  Agriculture, 
just  published  as  bulletin  No.  119  of  the  Ofllce 
of  Experiment  Stations,  there  are  some  inter- 
esting papers. 

Professor  Hilgard,  of  the  University  of  Cali- 
fornia, gives  the  results  of  14  years'  study  of 
the  water  problems  of  the  Santa  Ana  valley  in 
southern  California.  In  this  valley  water  is 
scarce  and  exceedingly  valiiable.  The  right  to 
a  single  inch  sells  for  $1,250,  and  irrigated 
orange  lands  have  sold  for  fl,800  an  acre.  He 
shows  that  the  gravel  deposits  of  the  river 
where  it  leaves  the  mountains  act  as  a  regu- 
lator, the  water  sinking  into  the  dfibris,  where 
it  Is  stored  up  without  expense  for  dams  or 
losses  from  evaporation.  This  water  feeds  the 
artesian  wells  below,,  and  as  the  number  of 
wells  Is  increased  the  pressure  and  flow  is 
diminished,  the  final  result,  however,  being  a 
considerable  gain  in  the  water  ol)tained.  The 
recent  decision  of  the  State  Supreme  Court  in 
the  case  of  Katz  vs.  Walkinshaw,  limiting  the 
right  of  a  land  owner  to  take  percolating  water 
from  his  own  land,  has  given  the  subject  of 
interdependence  of  underground  supplies  new 
interest. 

The  report  of  Prof.  Hilgard  is  supplemented 
by  one  made  by  Mr.  Wm.  Irvine,  engineer  of 
the  Gage  Canal,  giving  the  duty  of  water  in 
the  Santa  Ana  valley  and  some  conditions 
which  Influence  it.  An  interesting  feature  of 
this  report  is  the  Illustrations  of  the  canal, 
measuring  boxes,  and  methods  of  distributing 
water.  Nowhere  In  this  country  If  In  the  world 
is  water  used  with  greater  economy  and  skill 
than  in  this  section.  The  main  canal  and  many 
of  the  distributing  laterals  are  cemented  and 
in  some  cases  pipes  are  used.  Water  Is  de- 
livered to  the  different  tracts  from  hydrants 
and  carefully  measured  over  weirs.  The  canal 
was  operated  at  first  without  cementing,  but 
the  losses  from  seepage  and  growth  of  vegeta- 
tion In  the  banks  and  bottoms  reduced  Its 
capacity  so  much  that  only  one-fourth  of  the 
calculated  volume  could  be  carried  through  It. 


Since  cementing  the  loss  is  only  about  1  per 
cent.  The  plans  and  specifications  for  this 
work  are  given  so  that  engineers  may  under- 
stand clearly  its  character.  The  expense  of 
cementing  a  channel  7  feet  wide  on  the  bot- 
tom, 15  feet  on  top,  and  4  feet  deep  was  75 
cents  per  linear  foot. 

Irrigation  in  central  California  is  covered  by 
a  report  by  Mr.  A.  E.  Chandler.  Mr.  Chandler 
made  measurements  in  canals  which  were  not 
cemented,  and  in  some  cases  the  losses  from 
seepage  were  as  great  as  those  in  the  canal  in 
southern  California  before  its  improvement. 
On  the  Vandalla  Ditch  92  per  cent,  of  a  dis- 
charge of  16  cubic  feet  per  second  was  lost  in 
a  distance  of  two  miles.  He  estimates  that 
some  canals  on  which  the  losses  are  large 
could  be  cemented  for  a  cost  of  between  $4,000 
and  $5,000  per  mile,  and  that  the  value  of  the 
water  lost  in  a  single  season  in  some  sections 
has  been  28  per  cent,  more  than  the  cost  of 
this  work.  The  products  of  irrigation  In  this 
section  have  a  high  value.  Under  the  Pioneer 
Canal  the  orange  crop  was  worth  $137  per 
acre;  on  one  orchard  under  the  Pleasant  Val- 
ley Ditch,  $107  an  acre.  On  this  orchard  water 
was  sparingly  used,  so  that  the  value  of  the 
crop  grown  with  an  acre-foot  of  water  was 
$63.79.  This  report  may  be  obtained  by  apply- 
ing to  the  Director  of  the  Office  of  Experiment 
Stations,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 


A  $300,000  Private  Train  was  the  Christmas 
gift  made  to  King  Edward  VII.  by  the  London 
&  Northwestern  Railway.  This  train  is  luxur- 
ious in  the  furnishings  of  Its  cars,  and  includes 
a  locomotive  built  from  special  designs.  It  will 
be  used  only  for  members  of  the  royal  family. 


The  Wages  of  Street  Railway  Employes  in 
Malaga,  Spain,  during  1901,  are  described  by 
Consul  Benjamin  H.  Ridgely  in  "Commercial 
Relations  of  the  United  States"  substantially 
as  follows:  Drivers  were  paid  about  32%  cents 
and  conductors  38  cents  per  day  and  no  extra 
pay  for  long  hours.  During  the  summer  the 
men  were  compelled  to  work  from  16  to  18  hours 
on  a  stretch.  They  struck  in  August  for  an  in- 
crease of  6  cents  per  day  and  a  decrease  of  the 
working  time  to  12  hours.  These  figures  seem 
the  more  pitiful  when  it  is  considered  that 
meat  in  Malaga  costs  about  twice  as  much  as 
it  does  in  the  average  American  city,  and  that 
coal,  coffee,  tea,  sugar  and  the  other  necessities 
of  life  are  also  much  dearer. 


A  Slow  Sand  Filtration  Plant  is  to  be  built 
lor  Washington,  D.  C.  As  advertised  in  an- 
other column  of  The  Engineering  Record,  sealed 
proposals  for  the  construction  of  the  filters, 
pure  water  reservoir  and  appurtenances,  and 
for  furnishing  the  filtering  materials  and  Port- 
land cement  will  be  received  until  January  28. 
The  contract  will  not  include  the  sand-washing 
apparatus,  regulator  houses  and  fixtures  above 
the  substructures,  the  track  system  and  the 
pumping  station  and  appurtenances.  The  pro- 
jected plant  will  consist  of  29  filters  having  a 
net  area  of  about  one  acre  each.  Twenty-four 
complete  filters  and  the  foundation  embank- 
ments for  five  additional  filters  are  to  be  built 
first,  but  the  completion  of  filters  25  to  29  may 
be  ordered  before  the  termination  of  the  con- 
tract. The  excavating  plant  must  be  capable 
of  handling  at  least  6,000  cubic  yards  per  day 
and  on  no  account  is  the  average  rate  of  exca- 
vation for  any  month  to  fall  below  3,000  cubic 
yards.  The  cast-iron  pipes  and  special  castings 
shall  conform  to  the  standards  adopted  by  the 
New  England  Water-Works  Association.  Abou* 
135,000  barrels  of  Portland  cement  will  be  re- 
quired. 
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Rotaiy  Pumps. 

Condensed  from  a  paper  presented  by  John  T.  Wilkin 
l)efore  the  American  Society  of  Mechanical  Engineers. 


The  development  and  commercial  use  of 
rotary  pumps  kept  pace  with  the  other  types 
until  about  thirty  or  forty  years  ago,  when  they 
became  quite  unpopular,  largely  due  to  the  fact 
that  they  were  misapplied,  and  because  the 
manufacturers  undertook  to  produce  them  too 
cheaply  in  order  to  compete  with  centrifugal 
pumps,  making  the  contact  surfaces  of  the  im- 
pellers unfinished  castings.  The  misapplica- 
tion was  in  using  small  capacity  machines  for 
high  pressures,  resulting  in  a  large  per  cent, 
of  leakage  and  developing  weakness  of  con- 
struction. 

The  author,  after  a  careful  study  and  analysis 
of  different  forms  including  those  which  were 
on  the  market  at  the  time,  decided,  about  ten 
years  ago,  that  a  rotary  pump  having  two  simi- 
lar impellers,  the  contours  of  which  were 
formed  by  complete  epi  and  hypo-cycloids, 
would  make  a  machine  which  would  give  excel- 
lent results  if  properly  constructed  and  applied. 

He  has  proceeded  with  a  belief  that  a  rotary 
pump  is  a  good  device  for  moving  large  vol- 
umes of  fluids  at  low  or  moderate  pressures, 
and  has  avoided  using  steam  on  high  pressure 
work.  This  form  was  selected  for  the  following 
reasons:  The  outlines  of  the  impellers  are 
mathematically  correct,  hence  the  clearance 
can  be  made  uniform.  The  shape  admits  of  a 
strong  casting  in  a  single  piece,  thus  avoiding 
internal  fastenings  or  joints.  The  impellers  re- 
volve freely  in  their  cylinders,  hence  there  is 
no  internal  friction,  packing,  nor  necessity  for 
lubrication.  The  minor  axis  of  the  impeller  is 
large  enough  to  permit  the  use  of  a  shaft  of 
ample  diameter,  leaving  sufficient  metal  for  a 
good  hub,  and  at  the  same  time  giving  a  rela- 
tively high  capacity  to  a  machine  having  a 
given  distance  between  the  shaft  centers. 
There  is  no  sudden  change  of  work  on  these 
impellers  nor  in  the  pump  as  a  whole.  There 
is  no  tendency  to  form  enclosed  pockets  be- 
tween the  impellers  in  which  the  fluid  would 
be  compressed,  causing  unnecessary  work. 

It  is  a  remarkable  fact  that  all  of  the  prin- 
cipal rotary  pumps  on  the  market  at  that  time 
were  so  arranged  that  there  were  two  or  more 
points  of  contact  between  the  impellers  in  cer- 
tain portions  of  the  revolution.,  thus  forming 
compression  spaces,  the  same  as  in  the  case  of 
a  pair  of  gears  used  as  a  pump.  This  reduc- 
tion of  volumes  when  the  pump  is  used  for 
liquids  is  very  destructive  in  its  effect,  and  was 
recognized  by  certain  designers,  who  provided 
grooves  In  the  end  plates  connecting  these 
spaces  with  the  suction  side  of  the  pump,  thus 
relieving  to  some  extent  the  shock. 

The  displacement  per  revolution  of  a  two- 
lobe  cyCloidal  pump  is  exactly  the  volume  of 
the  cylinder  in  which  the  impeller  revolves,  or, 
in  other  words,  the  area  of  a  two-lobe  cycloidal 
impeller  is  one-half  the  area  of  the  circum- 
scribed circle.  This  fact  makes  it  possible  for 
this  form  to  be  used  as  a  meter,  the  displace- 
ment of  which  can  be  very  accurately  deter- 
mined. 

The  discharge  from  the  pump  is  continuous 
but  not  uniform.  One  of  the  errors  which  has 
been  committed  in  connection  with  rotary 
pumps  is  that  their  manufacturers  have  claimed 
the  discharge  to  be  uniform.  The  minimum 
work  of  the  pump  occurs  when  the  impellers 
are  at  right  angles  to  each  other,  as  in  this 
position  one  impeller  is  balanced  and  the  oppo- 
site one  is  at  its  point  of  maximum  work.  The 
position  of  maximum  combined  work  of  the 
two  impellers  is  when  their  major  axes  are 
parallel  to  each  other  and  at  angles  of  45  de- 
grees to  the  line  of  centers. 


The  area  which  each  impeller  presents  to 
the  working  pressure  is  variable,  as  is  also  the 
direction  of  the  resultant  pressure,  the  maxi- 
mum area  of  the  impeller  being  exposed  to 
the  full  difference  of  pressure,  under  which  the 
machine  is  working,  when  the  major  axis  of 
the  Impeller  is  parallel  to  the  line  of  shaft 
centers.  The  points  of  contact  with  the  cylin- 
der and  with  the  other  Impeller  are  on  the  cen- 
ter line  at  this  point,  and  the  impeller  is  in 
a  balanced  position  doing  no  effective  work,  so 
that  in  this  position  the  total  load  due  to  the 
pressure,  plus  the  weight  of  the  moving  parts, 
is  downward  or  at  right  angles  to  the  line  of 
centers.  As  the  impeller  leaves  this  position 
the  direction  of  pressure  and  the  exposed  area 
vary  until  the  impeller  reaches  a  position  at 
right  angles  to  the  line  of  centers,  where  it  has 
its  maximum  unbalanced  area  exposed,  and 
also  where  it  undergoes  a  change  in  direction 
of  pressure,  due  to  the  passing  from  suction 
to  the  discharge,  of  the  inclosed  volume  of 
fluid  between  it  and  the  cylinder. 

In  designing  rotary  pumps  one  of  the  prin- 
cipal problems  to  be  solved  is  the  proper  pro- 
vision for  supporting  the  impellers.  They  are 
supported  by  their  shafts  resting  in  journal 
bearings  separated  from  the  cylinders  by  stuff- 
ing boxes;  hence,  the  problem  is  a  modifica- 
tion of  the  beam  supported  at  the  ends  and  car- 
rying a  load  varying  in  intensity  and  direction, 
the  load  being  distributed  over  a  portion  of 
its  length.  This  problem  can  hardly  be  solved 
by  any  other  method  than  experience,  but 
when  properly  solved  the  rotary  pump  has 
proven  itself  to  be  an  excellent  device  for  mov- 
ing large  volumes  of  fluids  against  moderate 
pressures.  The  designer  of  rotary  pumps  is 
not  compelled  to  consider  a  multiplicity  of 
valves,  ports,  etc.,  such  as  is  met  with  in  the 
design  of  reciprocating  machinery,  nor  does  he 
have  the  problem  of  velocities,  centrifugal 
force,  fluid  friction,  accurate  balancing,  etc., 
as  encountered  in  designing  centrifugal  ma- 
chines. 

The  author  has  up  to  this  time  used  the  word 
pump  in  its  broader  sense,  but  in  considering 
the  uses  of  rotary  pumps  the  machines  used  for 
elastic  fluids  should  be  discussed  apart  from 
those  used  for  liquids.  The  action  of  a  rotary 
pump  or  blower  as  an  air  compressor  is  prac- 
tically the  same  as  the  action  of  a  duplex, 
crank-and-fly-wheel,  double-acting,  piston  com- 
pressor which  has  mechanically  operated 
valves  opening  and  closing  at  the  beginning 
and  end  of  the  stroke,  assuming  the  piston  ma- 
chine to  have  no  clearance  spaces.  There  Is,' 
therefore,  no  gradual  compressing  of  air  in  a 
rotary  machine,  and  the  unbalanced  areas  of 
the  impellers  are  working  against  the  full  dif- 
ference of  pressure  at  all  times.  The  possible 
efficiency  of  such  a  machine  under  ordinary 
temperature  and  conditions  of  atmosphere,  as- 
suming no  mechanical  friction,  leakage,  nor 
radiation  of  heat  or  compression,  would  be  as 
follows: 

Compression  to  1  pound  gauge  pressure  97^4  per  cent. 

"    2  "  "  95% 

"    3  "  "  93Vio  •• 

"    4  •'  ■■  9IV10  •• 

"    5  "  "  90 

'•10  •■  ••  82Vio  •• 

"1.5  "  "  76Vio  •■ 

He  considers  a  rotary  machine  of  this  type  out 
of  place  when  working  in  elastic  fluids  at  more 
than  5  pounds  difference  of  pressure.  The 
proper  application  of  rotary  positive  machines 
when  operating  in  air  or  gas  under  differences 
of  pressures  from  8  ounces  to  5  pounds  is  where 
constant  quantities  of  fluid  are  required  to  be 
delivered  against  a  variable  resistance,  or 
where  a  constant  pressure  is  required  and  the 
volume  is  variable.  These  are  the  require- 
ments of  gas  works,  pneumatic-tube  transmis- 
sion (both  the  vacuum  and  pressure  systems). 


foundry  cupolas,  smelting  furnaces,  knobbling 
fires,  sand  blast,  burning  of  fuel  oil,  conveying 
granular  substances,  the  operation  of  many 
kinds  of  metallurgical  furnaces,  etc. 

The  efficiency  of  a  rotary  pump  depends  on 
the  size,  the  speed  at  which  it  is  operated,  the 
pressure  under  which  it  is  working,  and  Its  con- 
struction, while  the  capacity  varies  as  the 
square  of  the  diameter  of  the  cylinders,  or  dis- 
tance between  gear  centers,  and  directly  with 
the  length  of  the  impellers  and  cylinders.  The 
principal  leakage  lines  are  the  contact  lines 
between  the  impellers  and  between  the  impel- 
lers and  cylinders,  as  the  impellers  can  be 
fitted  quite  closely  at  their  ends.  It  is  obvious, 
therefore,  that  in  a  large  machine  the  per  cent, 
of  slip  due  to  the  working  pressure  and  the 
clearance  is  less  than  in  a  small  one.  For  ex- 
ample, one  blower  has  a  capacity  of  12%  cubic 
feet  per  revolution,  its  shaft  centers  are  16 
inches  apart  and  its  impellers,  48  inches  long; 
another  has  dimensions  just  twice  these  and 
its  capacity  is  100  cubic  feet  per  revolution,  or 
eight  times  as  great.  If  we  assume  the  ma- 
chines to  have  the  same  clearances  and  run- 
ning under  the  same  speed  and  pressures,  then 
the  per  cent,  of  slip  in  the  larger  machines 
would  be  only  one-fourth  that  of  the  smaller, 
because  the  leakage  lines  are  twice  as  long  In 
the  larger  machine  and  its  capacity  is  eight  ' 
times  the  smaller  one. 

Since  the  leakage  lines  are  exposed  to  the 
working  pressure  at  all  portions  of  the  revolu- 
tion, the  slip  is  practically  constant  for  a 
given  pressure  whether  the  machine  be  run- 
ning fast  or  standing  still.  This  argues  for  as 
high  a  speed  for  a  blower  as  is  consistent  with 
successful  mechanical  operation,  because  the 
loss  due  to  air  friction  is  inconsiderable  if  the 
inlet  and  discharge  are  made  large.  For  water, 
however,  questions  of  velocities  are  very  im- 
portant, and  the  speed  should  be  reduced.  The 
theoretical  weight  of  a  cubic  foot  of  air  at  one 
pound  above  atmosphere  and  at  a  temperature 
of  62  degrees  Fahr.  at  sea  level  is  0.076  pound. 
The  height  of,  a  column  of  air  of  equal  density 
necessary  to  produce  a  pressure  of  one  pound 
per  square  inch  would  be  1,895  feet.  If 
V  =  V  2gH  =  8.02  Vli^  then  the  theoretical  flow 
at  the  base  of  the  column  would  be  8.02  times 
the  square  root  of  1,895,  or  349  feet  per  second, 
and  for  small  differences  we  assume  that  the 
velocity  varies  as  the  square  root  of  the  pres- 
sure. Therefore,  doubling  the  pi'essure  doubles 
the  load,  and  increases  the  slippage  to  1.41 
times  what  it  was  at  the  original  pressure.  He 
has  found  the  above  assumptions  concerning 
the  slippage  in  rotary  blowers  to  be  practically 
correct,  after  having  tested  hundreds  of  them 
by  closing  the  discharge  and  counting  the  num- 
ber of  revolutions  of  slippage  at  different  pres- 
sures. 

An  interesting  experience  was  had  with  two 
pumps,  each  to  have  a  capacity  of  25,000  gal- 
lons per  minute,  lifted  31  feet,  coupled  direct 
to  a  Corliss  engine,  running  at  about  67  revolu- 
tions per  minute,  designed  with  two  air  cham- 
bers on  the  discharge  and  two  on  the  suction 
side  of  the  pumps,  as  near  as  possible  to  the 
impellers,  the  air  chambers  having  connections 
to  the  pumps  7  inches  in  diameter.  They 
would  run  smoothly  up  to  50  revolutions  per 
minute,  at  which  speed  a  powerful  water  ham- 
mer occurred.  An  indicator  to  the  discharge 
side  of  the  pump,  18  feet  below  the  upper 
water  level,  showed  that  the  pressure  there 
varied  from  5  to  6  pounds  vacuum  to  30  or  40 
pounds  pressure.  The  action  of  the  suction  side 
was  similar  except  that  the  vacuum  was  about 
12  pounds  and  the  pressure  rose  slightly  above 
atmospheric  pressure.  By  the  addition  of  more 
chambers  the  pumps  were  operated  at  a  speed 
of  85  to  90  revolutions  per  minute. 
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Since  then  the  author  has  made  pumps  hav- 
ing capacities  of  35,000,  40,000,  and  50,000  gal- 
lons per  minute,  which  are  operating  under 
heads  of  from  8  to  25  feet,  and  have  had  no 
trouble  from  water  hammer.  He  has  taken 
many  indicator  cards  from  engines  operating 
rotary  pumps,  and  finds  the  combined  efficiency 
of  the  pump  and  engine  to  be  from  80  to  84 
per  cent. 


Motor  Driving  of  Machine  Tools. 


At  a  recent  meeting  of  the  New  York  Elec- 
trical Society,  a  paper  was  read  by  Mr.  Charles 
Day  on  the  requirements  of  machine  tool  op- 
eration with  special  reference  to  the  motor 
drive.  Aside  from  an  extended,  though  gen- 
eral, reference  in  a  graphical  way  to  the  vari- 
ous common  systems  of  electric  machine  driv- 
ing, the  paper  is  an  argument  against  the  hasty 
advocacy  of  electric  transmission  of  power  for 
this  purpose  without  a  study  of  all  other  con- 
ditions that  exist  in  that  connection.  His 
point  is  that  it  is  so  easy  to  become  interested 
in  a  given  detail — the  motor  drive,  for  example 
— that  its  true  position  in  the  general  scheme 
of  factory  management  and  operation  is  en- 
tirely lost  sight  of.  He  lays  much  emphasis 
upon  the  importance  of  a  knowledge  of  the  cut- 
ting speeds  which  different  brands  of  tool  steel 
will  permit,  of  the  size  of  cuts  that  various 
machines  will  pull,  of  the  feeds  that  are  or 
should  be  used  and  so  on.  In  his  opinion  the 
most  inefficient  part  of  most  shops  is  the  ma- 


I 

I 


'-—XOO -» 


■-8o--'<-iiO 


2*& 


&  /oncei  s 


<yQKy 


160— ■■' 


-■ao-  - 


250 


so 


Bi  /ancer  s 


<ycK> 


ing  from  its  use  are  clear  overhead  room,  in- 
dependent location  and  possibly  a  saving  in 
power. 

With  regard  to  the  variable  speed  type  of 
motors,  he  showed  the  accompanying  diagram 
of  the  schemes  of  voltages  adopted  by  manu- 
facturers of  multiple-voltage  apparatus,  one 
sketch  showing  a  three-wire  system  and  the 
other  two  four-wire  systems,  the  voltages  being 
arranged  in  geometrical  and  arithmetical  pro- 
gression respectively.  In  the  first  instance  but 
two  voltages  are  used,  while  in  the  latter  cases 


should  be  utilized,  the  controller  operated  by  a 
single  handle,  and  the  entire  range  of  speeds 
passed  over  while  the  work  continues.  The 
range  of  motor  speeds  is  a  most  important  fac- 
tor, as  the  first  cost  of  the  motor,  the  cost  of 
the  installation  and  the  efficiency  of  the  outfit 
are  all  dependent  upon  it.  It  Is  impossible  to 
lay  down  any  fixed  rules  to  base  our  discussion 
on,  as  each  machine  is  a  different  probleija,  and 
must  be  treated  as  such.  For  general  machine 
shop  work  the  author  has  found  that  a  range  of 
4  to  1  to  6  to  1  adapts  itself  to  all  conditions 
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chine  equipment,  and  until  the  user  of  this  ap- 
paratus realizes  this  point  and  demands  ma- 
chines designed  along  correct  lines,  the  desired 
results  will  not  be  reached.  He  has  found  the 
feeds  on  the  average  drill  press  ridiculously 
low  and  the  power  supplied  and  rigidity  of  the 
frame  on  machines  using  multiple  cutters  out 
of  all  proportions  to  the  work  they  should  be 
able  to  absorb  at  the  cut. 

The  motor,  he  says,  is  an  equally  poor  Invest- 
ment if,  after  its  introduction,  the  shop  is  run 
along  the  same  old  lines,  and  for  this  reason 
an  understanding  of  its  possibilities  is  most  es- 
sential. He  refers  to  the  motor  on  individual 
tools,  where  such  use  is  advised.  The  accom- 
panying chart  was  made  to  show  at  a  glance  the 
different  methods  on  the  market  for  motor-driv- 
ing machines,  and  his  opinions  in  that  connec- 
tion are  substantially  as  follows: 

The  constant  speed  motor,  particularly  of  the 
alternating  type,  though  simple  In  character, 
lacks  two  great  essentials,  ease  of  handling 
and  speed  regulation,  and  all  attempts  to  sup- 
ply these  shortcomings  by  mechanical  means 
have  so  far  proved  unsatisfactory.  The  Induc- 
tion motor  is  a  source  of  power,  just  as  the 
line  shaft,  and  the  principal  advantages  result- 


six  are  possible.  He  continued  on  this  subject 
as  follows: 

Intermediate  speeds  are  obtained  by  inserting 
resistance  in  the  field,  100  per  cent,  variation 
being  necessary  in  the  three-wire  systems,  as 
compared  with  30  per  cent.  In  the  four-wire. 
In  either  case  the  horse  power  that  the  motor 
can  develop  satisfactorily  is  directly  propor- 
tional to  the  voltage. 

A  comparison  of  the  underlying  principles 
of  these  systems  is  shown  by  the  accompany- 
ing chart  of  horse  power  curves  for  the  differ- 
ent systems.  It  is  interesting  to  note  the  rela- 
tive sizes  of  motors  required  to  obtain  a  given 
range,  but  in  this  connection  we  must  not  form 
a  hasty  conclusion,  as  the  cost  for  a  given  horse 
power  depends  upon  the  system  adopted.  That 
is,  with  the  three-wire  scheme  there  may  be  a 
variation  in  speed  of  150  per  cent  by  field 
weakening  alone,  a  special  field  winding  being 
necessary.  The  satisfactory  operation  of  these 
systems  can  only  be  ascertained  after  experi- 
ence with  the  apparatus  in  the  shop,  so  we  can 
readily  see  how  many  considerations  must  be 
looked  into  before  a  final  decision  as  to  their 
relative  merits  can  be  reached. 

In    a    desirable    system,    standard     motors 


fairly  well,  but  in  every  case  where  old  tools 
are  being  equipped  we  must  be  satisfied  with  a 
compromise. 


Two  German  Electrical  Companies,  the  Allge- 
meine  Elektricitats  Gesellschaft  and  the  Union 
Elektricitats  Gesellschaft,  are  reported  to  have 
combined.  The  capital  of  the  former  is  given 
as  $22,125,000  and  of  the  latter  as  $85,000,000. 


The  Fiftieth  Annual  Meeting  of  the  American 
Society  of  Civil  Engineers  will  be  held  at  the 
Society  House,  220  West  Fifty-seventh  Street, 
New  York,  on  January  21  and  22.  There  will 
be  the  usual  annual  reports  of  the  Board  of 
Direction  and  of  special  committees,  and  the 
ballots  for  officers  for  the  ensuing  year  will  be 
canvassed.  In  connection  with  this  meeting 
there  will  be  excursions  to  visit  portions  of  the 
Rapid  Transit  subway  under  construction  In 
New  York  City,  the  Blackwell's  Island  Bridge, 
the  masonry  piers  of  which  are  now  being  built, 
the  new  piers  and  bulkhead  structures  of  the 
North  German  Lloyd  Steamship  Company  at 
Hoboken,  and  the  filtration  and  pumping  plant 
of  the  East  Jersey  Water  Company,  at  Little 
Falls,  N.  J. 


Jan.  io,  1903. 
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Letters  to  the  Editor. 


The  editor  is  pleased  to  receive  letters  dis- 
cussing current  engineering  matters,  whether 
suggested  by  articles  appearing  in  these  col- 
umns or  otherwise,  or  narrating  interesting  ex- 
periences and  observations.  Such  of  these 
communications  as  are  deemed  suitable  and  oi 
sufficient  value  tor  our  readers  will  be  pub- 
lished from  time  to  time.  It  is  our  purpose  to 
have  the  pages  of  The '  Engineering  Record  al- 
ways open  to  intelligent  and  purposeful  dis- 
cussions of  live  engineering  questions.  We  do 
not  and  cannot,  however,  assume  responsibility 
for  the  opinions  and  statements  of  our  corre- 
spondents. 


Amebioan  and  Eubopean  Water  Wheels. 

Sir:  As  pertinent  to  the  subject  of  the  rela- 
tive merits  of  the  American  and  European 
wheels,  I  beg  to  offer  the  following  brief  ob- 
servations: 

The  term  "American"  has  been  applied  to 
that  particular  type  of  wheel  which  has  been 
developed  in  this  country,  designed  originally 
to  take  the  place  of  the  over-shot  and  breast 
wheels  operating  under  heads  of  20  feet  or  less, 
in  which  a  prominent  feature  of  the  design  Is 
the  obtaining  of  a  larger  amount  of  power  for 
a  given  diameter  than  has  been  obtained  by 
any  other  design,  and  consequently  a  higher 
speed  for  a  given  amount  of  power  under  a 
given  head. 

Some  25  years  ago  the  Holyoke  Water  Com- 
pany built  a  flume  and  appliances  for  testing 
water  wheels  and  offered  to  test  wheels  for 
manufacturers  or  purchasers  at  a  very  nominal 
cost.  Taking  advantage  of  these  facilities,  sev- 
eral different  water  wheel  manufacturers  in 
the  United  States  tested  the  different  sizes  of 
wheels  and  by  the  "cut  and  try"  method  per- 
fected a  line  of  wheels  from  1  to  6  feet  in 
diameter  and  developing  power  under  20  feet 
head  of  various  amounts  up  to  1,000  horse 
power  or  thereabouts,  of  a  very  high  degree 
of  efficiency. 

Each  manufacturer,  following  the  American 
custom  in  machine  manufacture,  standardized 
the  parts  of  these  wheels,  and  making  each 
size  always  the  same  was  able  to  turn  out 
wheels  in  large  numbers  at  a  much  lower  price 
than  could  have  been  done  by  any  other 
method.  These  wheels  are  well  adapted  for 
furnishing  the  motive  power  for  the  ordinary 
factory,  or  for  any  other  purposes  where  the 
speed  and  power  of  a  standard  size  wheel, 
or  the  union  of  two  or  more  wheels  on  one 
shaft  can  be  adapted  to  the  use  required.  This 
type  of  wheel  taking  water  at  right  angles  to 
the  shaft  and  discharging  in  a  line  with  the 
shaft  and  to  a  greater  or  less  extent  both  out- 
ward and  inward,  that  is,  at  right  angles  to 
the  shaft  in  both  directions  is  distinctively 
American  In  its  design  and  manufacture.  Hav- 
ing been  built  up  by  experiment,  it  does  not 
lend  itself  readily  to  any  considerable  change 
of  diameter  in  proportion  to  the  power  devel- 
oped, and  for  that  reason,  when  a  head  of  any 
considerable  height  is  to  be  developed,  and  par- 
ticularly if  it  is  desired  to  couple  electric  gen- 
erators to  the  same  shaft  carrying  the  water 
wheel,  the  speed  being  therefore  fixed,  It  Is 
usually  necessary  to  use  a  simpler  type  of 
wheel.  These  simpler  types  are  often  called 
European.  By  that  term,  we  are  giving  to  the 
European  engineer  and  manufacturer  credit 
that  does  not  entirely  belong  to  them.  Of  these 
simpler  types,  the  inward  discharge  turbine, 
which  Is  used  perhaps  more  than  any  other 
type,  particularly  when  the  water  wheel  is 
mounted  on  a  horizontal  shaft,  is  commonly 
called  the  "Francis"  turbine.  It  takes  this  name 
from  the  late  Mr.  James  B.  Francis  of  Lowell, 


who  developed  that  type  of  wheel  from  the 
wooden  wheel  of  similar  form,  which  had 
formerly  been  used  in  Europe. 

In  connection  with  the  Jonval  or  downward 
discharge  type,  great  credit  is  due  to  the  late 
Mr.  Emll  Geyelln,  of  Philadelphia,  for  his  work 
in  its  development.  Wheels  designed  by  him 
more  than  forty  years  ago  are  now  in  operation 
at  Cohoes  and  elsewhere.  Of  the  Fourneyron 
or  outward  discharge  type,  there  are  no  better 
examples  than  some  now  in  use  in  New  Eng- 
land. Good  work  has  been  done  In  America 
in  the  development  of  water  wheels  of  all 
types.  Unfortunately,  however,  after  the 
American  manufacturers  were  started  In  the 
manufacture  of  a  stock  wheel,  they,  for  the 
most  part,  determined  that  an  engineer  was  a 
useless  expense,  and  had  better  be  replaced 
by  a  traveling  salesman. 

Endeavoring  to  get  into  communication  with 
any  person  or  corporation  contemplating  the 
development  of  water  power,  before  any- 
thing had  been  done,  the  first  duty  of  the 
agent  has  been  to  persuade  the  prospective 
purchaser  that  his  own  particular  brand  of 
water  wheel  was  the  only  one,  and  next,  that 
the  employment  of  an  engineer  would  be  folly, 
explaining  that  he,  the  manufacturer,  knew 
more  about  such  matters  than  any  engineer, 
his  real  idea  being  that,  forsooth,  the  engineer 
may  desire  something  that  is  inconvenient  for 
him  to  manufacture.  In  the  effort  to  push  the 
sale  of  their  wares,  American  manufacturers 
of  water  wheels,  who  had  no  engineer  in  their 
employ  have  often  undertaken  the  design  of 
entire  water  power  developments  when  they 
had  not  sufficient  talent  on  their  staff  to  prop- 
erly design  the  water  wheels, — with  the  result 
which  should  have  been  expected. 

The  European  manufacturer,  on  the  other 
hand,  has  been  accustomed  to  design  each 
water  wheel  for  the  service  for  which  it  was 
intended,  and  now  that  we  are  undertaking  in 
America  the  use  of  heads  and  pressures  higher 
than  those  formerly  used,  and  find  it  necessary 
for  the  purposes  of  operating  electric  ma- 
chinery to  have  the  water  wheels  built  to  de- 
velop a  certain  power  and  run  at  a  certain 
speed,  and  in  other  ways,  to  adapt  themselves 
to  a  general  plan  instead  of  having  every  other 
part  of  the  plant  adapted  to  the  water  wheel, 
we  find  in  Europe,  engineers  and  manufactur- 
ers prepared  to  intelligently  undertake  the 
design  of  such  wheels,  whereas,  in  America, 
there  are  very  few  engineers  who  have  had  suf- 
ficient experience. 

When  the  American  manufacturer  learns 
that  the  building  of  a  water  wheel  for  special 
purposes  is  an  engineering  problem,  and  not  a 
question  of  the  best  salesman,  there  is  no  rea- 
son why  as  good  water  wheels  for  special  pur- 
poses should  not  be  produced  in  America  as  in 
Europe,  but  very  few  American  manufacturers 
have  reached  that  stage  as  yet. 
Truly  yours, 

Wallace  C.  Johnson. 

Niagara  Falls,  N.  Y.,  Dec.  24,  1902. 


even  on  the  first  approximation,  and  so  Justi- 
fles  their  use  in  practice. 

Most  truly, 

Alex.  Rice  McKim. 
New  York,  Jan.  3,  1908. 


Laying  Out  Streets. 


The  Two-Hinged  Arch. 
Sir:  In  Mr.  Edward  Godfrey's  article  on  the 
two-hinged  arch,  printed  in  your  Issue  of 
December  27,  1902,  he  criticises  the  assump- 
tions made  In  order  to  obtain  approximate 
horizontal  thrusts  in  an  earlier  article  by  the 
undersigned,  because  the  deflections  of  the  sec- 
tions incidentally  obtained  "failed  to  balance." 
He  did  not  consider  that  the  sections  obtained 
from  these  assumptions  were  not  used  again 
and  had  nothing  to  do  with  the  final  sections; 
whereas  the  approximate  horizontal  thrusts  ob- 
tained by  these  assumptions  were  very  close 
to  the  real  thrusts.  Long  application  has 
shown  the  assumptions  give  very  close  results, 


The  Street  Commissioner  of  Worcester, 
Mass.,  has  recently  been  empowered  to  compel 
the  observance  of  the  ordinances  relating  to 
the  laying  out  of  streets.  These  ordinances 
are  as  follows: 

"Section  1.  Whenever  any  street  or  way 
shall  be  opened  over  any  private  land  by  the 
owners,  lessees  or  occupants  thereof,  and  dedi- 
cated to  or  permitted  to  be  used  by  the  public 
before  the  width,  location  and  grade  of  the 
same  shall  have  been  first  approved  by  the 
mayor  and  board  of  aldermen,  as  required  by 
law,  the  street  commissioner  shall  forthwith 
permanently  and  effectually  bar  all  entrances 
from  such  streets  or  ways  to  and  upon  all  pub- 
lic ways,  streets  and  highways. 

"Section  2.  Whoever,  whether  owner,  lessee 
or  occupant,  shall  open  any  street  or  way  over 
any  private  land  before  the  width,  location  and 
grade  of  the  same  shall  have  been  approved 
by  the  mayor  and  board  of  aldermen,  shall  be 
liable  to  a  penalty  of  not  less  than  one  nor 
more  than  twenty  dollars." 

The  penalty  imposed  hardly  seems  adequate 
when  one  considers  the  perpetual  expense  and 
inconvenience  which  are  brought  upon  a  city  in 
its  corporate  capacity  and  upon  the  citizens 
individually  by  poorly  lald-out  streets.  Es- 
pecially is  this  true  in  a  city  having  many 
steep  hills,  as  is  the  case  In  Worcester.  In 
many  instances  in  this  city,  streets  have  been 
laid  out  to  ascend  the  hills  directly,  with  con- 
sequent excessive  grades,  which  become  impas- 
sable in  icy  weather  and  are  continually 
eroded  by  the  fiow  of  storm  water.  In  addition 
to  these  very  utilitarian  considerations,  the 
ugliness  of  such  a  treatment  of  hilly  topog- 
raphy is  very  noticeable.  Much  more  pleasing 
effects,  greater  ease  and  pleasure  in  travel  and 
superior  economy  in  maintenance  can  be  se- 
cured by  developing  the  streets  on  the  steeper 
acclivities  so  as  to  secure  more  reasonable 
grades  and  give  to  the  building  sites  greater 
advantages  for  the  enjoyment  of  broad  and 
pleasing  outlooks.  In  commendable  contrast 
with  the  straight  line  treatment  of  some  of 
Worcester's  hill  districts  may  be  placed  the 
very  attractive  results  attained  In  Newton, 
Brookline  and  other  suburbs  of  Boston  as  well 
as  in  other  municipalities.  The  first  cost  of  the 
more  artistic  and  Intelligent  method  of  laying 
out  streets  may  be  greater,  for  it  requires  the 
services  of  engineers  skilful  In  this  line  of 
work,  but  the  ultimate  economy,  it  seems  to  us, 
must  be  greater,  while  the  esthetic  merits  of 
this  method  so  evidently  excel  those  of  the 
other  that  it  is  difficult  to  understand  why 
intelligent  persons  should  fail  to  take  advan- 
tage of  them. 


The  Annual  Meeting  of  the  New  England 
Water  Works  Association  will  be  held  in  Bos- 
ton on  Wednesday,  Jan.  14,  at  Hotel  Bruns- 
wick. President  Frank  E.  Merrill  will  present 
an  address,  and  reports  will  be  made  by  offi- 
cers and  committees.  '  Tellers  appointed  to 
canvass  ballots  will  report  on  the  election  of 
officers.  Mr.  E.  H.  Gowing  will  read  a  paper 
entitled  "How  I  Reduce  Pressure  on  a  Gravity 
System,"  and  Mr.  Leonard  Metcalf  will  describe 
the  Echo  Lake  dam  at  Milford,  Mass.  The 
special  comrbittees  on  "Apportionment  of 
Charges  for  Private  Fire  Protection,  and  the 
Means  of  Controlling  the  Supply  Thereto,"  and 
on  "Uniform  Statistics"  will  present  reports. 
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Heating   in  the  Lion  House,    Bronx   Park,  New 
York. 


Some  260  acres  of  the  southeastern  part  of 
Bronx  Park,  in  New  York  City,  are  in  charge 
of  the  Zoological  Society  of  that  city,  and  com- 
prise about  60  different  series  of  buildings, 
cages  and  ranges.  It  was  the  original  inten- 
tion to  heat  all  of  the  menagerie  buildings  by 
steam  from  a  Central  heating  station,  but  it 
was  decided  that  a  more  uniform  and  satis- 
factory service  could  be  secured  for  the  par- 
ticular cases  presented  in  each  building 
through  the  use  of  independent  hot-water  heat- 
ing apparatus  in  each,  and  the  first  plan  was 
discarded.  Accordingly  a  low-pressure  heating 
system  of  this  character  has  been  installed  In 
the  Laon  bouse,  as  in  the  Reptile  and  Monkey 
houses  already  in  use. 

The  material  of  the  building  is  pressed 
brick  with  terra  cotta  and  stone  trimmijigs 
all  of  colors  to  match  its  predecessors.  Fol- 
lowing the  general  scheme  adopted,  the  design 
of  the  trimmings  is  an  index  of  the  use  of  the 
house.  Lions'  heads  are  the  prevailing  feature 
of  the  terra  cotta  cornices;  the  stone  pediments 
over  the  main  entrances  at  either  end  will  be 
carved  with  full  figure  reliefs  of  lions  and 
lionesses;  and  at  either  side  of  the  approaches 
there  will  be  sentinel  lions  seated  on  their 
haunches.  The  planning  of  the  building  is  the 
outcome  of  protracted  research  during  which 
time  noted  structures  of  its  class  both  in  this 
country  and  abroad  were  visited  to  learn  their 
desirable  features.  As  a  result  it  is  claimed 
that  this  will  be  the  best  equipped  building  for 
such  a  purpose  in  existence. 

The  building  includes  one  story  and  a  base- 
ment, the  general  plan  being  rectangular. 
Through  the  center  of  the  main  floor  extends 
the  visitors'  hall,  flanked  on  one  side  by  the 


structed  by  people  passing  between  them  and 
the  cages.  At  each  of  the  four  corners  of  the 
building  there  is  a  smaller  room.  On  the  cage 
side  there  is  one  for  the  preparation  of  food, 
and  at  the  other  end  of  the  same  side  a  room 
In  which  artists  will  be  enabled  to  make  stud- 
ies from  the  animals  without  the  distracting 
presence  of  sight-seers.  A  special  cage  on  one 
side   of   the   artists'    room   will   have   walls   of 


mesh  supported  on  a  frame  of  angle  and  T- 
iron.  At  the  rear  of  each  cage  are  two  small 
sleeping  dens,  one  of  which  communicates  with 
the  corresponding  outdoor  cage.  All  of  the 
doors  are  operated  by  chains  in  the  keeper's 
passage  in  the  basement  except  the  front  cage 
doors,  which  are  only  opened  to  admit  an  at- 
tendant when  the  cage  is  empty. 

Food    for   the    animals    is   conveyed    to   the 


Pl^n  of  Kight  Half  of  Main  Floor. 
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Plan  of  \m3sx  Half  of  Basement. 


animals'  cagea,  which  are  elevated  about  three 
feet  above  the  main  floor  level,  and  at  the  cen- 
ter of  the  opposite  side  by  an  alcove  where 
photographs  of  the  lions  will  be  on  sale.  Along 
the  alcove  side  of  the  hall  a  platform  has  been 
built  on  which  settees  are  placed,  where  per- 
sons desiring  to  watch  the  animals  for  an  ex- 
tended time  may  sit  with    their    view    unob- 


plate  glass  protected  by  iron  bars  to  admit 
the  greatest  amount  of  light.  The  end  rooms 
of  the  other  side  will  constitute  an  offlce  and 
a  curator's  room. 

The  indoor  cages  are  twelve  in  number,  six 
being  of  double  size  for  two  animals.  The 
walls  are  of  brick  with  the  exception  of  the 
front,  which  are  steel   wire  gratings  of  3-inch 


cages  from  the  preparation  room  by  a  car  run- 
ning on  a  track  along  the  front  of  the  cages. 
The  cage  floors  are  of  lx3-inch  maple  set  on 
edge  and  inclined  so  as  to  drain  into  a  gutter 
along  the  front.  Taps  with  hot  and  cold  water 
are  placed  between  alternate  pairs  of  cages 
and  may  be  used  for  flushing  out  the  drain- 
age gutter.  The  outdoor  cages  occupy  a  space 
resembling  a  large  piazza.  They  are  divided 
by  walls  into  nine  separate  cages,  one  large 
double  one  at  each  end  and  one  in  the  middle, 
with  three  smaller  Individual  cages  in  each 
intermediate  section.  Screens  like  that  on  the 
front  of  the  indoor  cages  surround  the  out- 
side, and  iron  doors  in  the  brick  partitions 
furnish  intercommunication.  The  floors  are 
of  cement,  and  each  of  the  large  cages,  which 
accommodate  the  occupants  of  two  double  in- 
side cages,  contains  a  recessed  cement  bath- 
ing basin. 

The  scheme  for  moving  the  animals  from 
one  cage  to  another  or  bringing  new  ones  in 
from  the  outside  is  ingenious.  Running  the 
entire  length  of  the  basement  beneath  the 
sleeping  dens  is  a  keepers'  passage  with  an 
outdoor  court  at  one  end  and  an  open  space 
or  shaft  leading  from  it  between  the  dens  of 
each  successive  pair  of  cages.  Along  the' 
passage  way  are  tracks  on  which  a  car  carry- 
ing a  moving-cage  travels.  This  cage  is 
equipped  with  an  elevating  contrivance  so  that 
it  may  be  raised  in  the  court  to  the  ground 
level  to  receive  the  new  arrival.  After  the 
lion  is  transferred  from  its  traveling  box  to 
the  car  cage  the  latter  is  lowered  and  rolled 
to  the  shaft  adjoining  the  permanent  cage  in 
which  it  is  to  be  placed.  Again  the  car  is  ele- 
vated, and  when  close  up  against  the  den  wall 
both  doors  are  opened  by  chains  for  the  ani- 
mal to  pass  into  the  den. 
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The  heating  of  the  building  is  accomplished 
by  both. direct  and  indirect  radiation  with  the 
open  expansion  tank  method  of  circulation. 
The  principal  use  of  the  indirects  is  to  secure 
a  natural  circulation  of  air  for  ventilation. 
Two  hot-water  heaters  of  the  Royal  sectional 
type,  manufactured  by  the  Hart  &  Grouse  Com- 
pany, of  Utica,  N.  Y.,  are  located  in  a  pit  near 
the  center  of  the  basement.  The  grate  sur- 
face of  each  amounts  to  12  square  feet,  and  the 
heating  surface  to  350  square  feet.  Together 
they  supply  a  total  of  7,312  square  feet  of  radi- 
ation, of  which  1,942  square  feet  is  in  the  form 
of  direct  radiators,  782  square  feet  In  coils  of 
4-inch  wrought  iron  pipe  on  the  main  floor,  188 
square  feet  in  2-inch  pipe-coils  in  the  base- 
ment, and  4,400  square  feet  in  indirect  stacks. 


through  two  adjoining  vertical  registers  be- 
neath the  cage.  The  registers  are  of  bronze 
metal,  each  having  an  opening  20x24  inches  In 
area,  and  are  set  in  boxes  of  No.  26  galvanized 
iron. 

The  air  for  the  cages  is  received  through 
the  open  fronts  and  escapes  through  ventilat- 
ing registers  in  the  ceilings,  thence  out  through 
short  flues  with  ventilator  caps  above  the  roof. 
The  opposite  side  of  the  flrst  floor  is  supplied 
by  seven  pairs  of  registers,  each  having  an 
opening  of  20x26  inches.  These  are  placed  in 
the  front  faces  of  boxes  made  of  bronze  plates 
%  inch  in  thickness.  The  plates  are  fastened 
together  at  the  comers  with  I'^'inch  angle 
iron  and  the  tops  are  covered  with  slabs  of 
Tennessee  marble.    The  boxes  are  double,  each 


uniform  atmosphere  temperature  throughout, 
the  Johnson  system  of  thermostatic  regulation 
has  been  Installed. 

The  house  supply  of  hot  water  is  furnished 
from  a  separate  heater  also  located  in  the  base- 
ment, having  2M  square  feet  of  grate  surface 
and  45  square  feet  of  heating  surface.  The 
smoke  flue  Is  8  inches  in  diameter,  and  con- 
nects to  a  chimney  rising  beside  the  ventila- 
tion flue  from  the  photograph  room.  A  closed 
tank  of  200  gallons  capacity  is  situated  beside 
the  heater,  and  is  connected  by  a  pipe  with 
two  house  tanks  in  the  roof  space.  The 
tanks  are  2  feet  deep,  5  feet  long  and  2  feet 
wide,  are  framed  with  wood  and  lined  with  10- 
ounce  copper.  The  whole  system  has  a  guar- 
anteed capacity  of  80  gallons  of  water  per  hour 
heated  to  a  temperature  of  180  degrees  Fah- 
renheit. 

The  building  is  the  design  of  Messrs.  Heins 
&  La  Karge,  of  New  York.  Mr.  H.  de  B.  Par- 
sons, also  of  New  York,  was  the  consulting  en- 
gineer, from  whose  plans  the  heating  apparatus 
was  erected  by  Messrs.  Baker,  Smith  &  Com- 
pany. Mr.  William  T.  Hornaday,  director  of 
the  New  York  Zoological  Gardens,  and  Mr. 
Martin  Schenck,  chief  engineer  of  parks,  repre- 
sented the  commissioner  of  parks  in  supervis- 
ing the  work  during  the  course  of  its  erection. 


I'BANSVEBSE    SECTIONAL    ELEVATION. 


Independent  smoke  connections  15  inches  in 
diameter  and  of  No.  14  galvanized  iron  lead 
from  each  heater  to  the  chimney  which  rises 
at  one  side  of  the  alcove  bay.  The  correspond- 
ing flue  at  the  other  side  serves  as  a  ventilat- 
ing shaft  for  the  photograph  room.  Each  heat- 
er has  an  automatic  damper  regulator  with  con- 
nections operating  the  draft  door  and  cold  air 
check. 

The  heaters  are  cross-connected  and  feed 
into  two  large  mains  leading  in  opposite  direc- 
tions lengthwise  of  the  basement  at  about  Its 
middle  line.  The  whole  is  so  arranged  with 
valves  that  either  heater,  or  either  of  the  main 
circuits  can  be  cut  off  without  interfering  with 
the  proper  operation  of  the  system.  The  flow 
pipes  are  erected  on  a  grade  away  from  the 
heaters  of  about  1  inch  rise  in  10  feet  I'un;  the 
size  of  pipes  being  indicated  on  the  plans. 
Branches  from  the  mains  supply  the  stacks  at 
the  bases  of  the  indirect  flues  and  the  pipe 
coils  on  the  ceilings  of  the  two  toilets  at  the 
ends  of  the  basement.  Other  branches  lead 
to  risers  supplying  the  pipe  coils  and  radiators 
on  the  main  floor.  The  expansion  tank  is  sit- 
uated over  a  girder  near  the  center  of  the 
building  and  under  the  peak  of  the  roof,  and 
has  a  capacity  of  200  gallons.  It  is  provided 
with  a  3-inch  overflow  pipe  discharging  on  the 
roof  and  a  %-inch  tell-tale  overflow  venting 
over  the  drain  in  the  boiler  pit  to  indicate  to 
the  flreman  when  the  tank  is  full.  The  return 
piping  from  radiators  and  coils  follows  the 
same  general  lines  as  the  supply,  but  that  for 
the  indirects  is  run  in  two  separate  lines  along 
the  walls.  All  three  return  mains  unite  at 
their  middle  points  in  the  return  to  the  heater. 

The  pipe  and  duct  runs  are  conflned  to  the 
basement  so  that  nq,.  unsightly  piping  is  ex- 
posed in  the  public  portion.  The  basement  and 
main  floor  plans  here  given  show  but  one  half 
of  the  building  in  each  case,  the  two  halves 
being  practically  symmetrical.  The  elevation 
sections,  transverse  and  longitudinal,  are  given 
mainly  to  show  the  ventilation.  The  indirect 
flues  for  the  supply  of  the  cage  side  of  the 
main  floor  are  in  two  systems,  each  receiving 
its  fresh  air  through  a  screened  inlet  at  the 
nearer  end  of  the  building.  The  stacks  have 
200  square  feet  of  surface  each  and  are  placed 
in    pairs    discharging    into    the    large    room 


receiving  heated  air  from  two  stacks,  whicli 
also  have  a  surface  of  200  square  feet  each. 
The  air  for  each  pair  is  taken  through  an  ad- 
jacent window  in  the  basement.  All  air  inlets 
are  protected  with  galvanized  hoods  and 
screens  of  %-inch  mesh.  The  amount  of  air 
admitted  is  limited  by  a  hand-operated  damper. 
The  ducts  throughout  are  of  galvanized  iron 
No.  22  gauge,  and  the  stack  casings  of  No.  20. 
The  foul  air  from  the  main  room  passes  out 
through  slatted  openings  beneath  the  skylight 
in  the  ridge  of  the  roof.  The  regulation  is 
obtained  by  swinging  glass  doors  liung  under- 
neath the  skylight  and  controlled  by  hand. 

The  additional  heating  of  the  main  story  be- 
yond that  supplied  in  connection  with  the  ven- 
tilation is  furnished  by  radiators  distributed 
as  indicated  on  the  plan  and  by  wall  coils  con- 
sisting   of   four    roWs    of    4-inch    pipe.     These 


An  Old  36-inch  Sewer  in  Conover  Street, 
Brooklyn,  N.  Y.,  which  was  built  before  the 
flrst  sewerage  system  for  the  city  was  designed 
is  now  to  be  replaced  by  an  18-inch  pipe.  The 
need  for  this  is  shown  by  the  fact  that  four- 
teen patches  have  been  made  on  it  in  a  single 
block  within  the  past  tyo  years. 


The  Immensity  of  Street  Car  Traflle  In  New 
York  City  is  pretty  well  brought  out  by  a  state- 
ment made  recently  by  Mr.  Oren  Root,  assist- 
ant manager  of  the  Interurban  Street  Railway 
Company.  It  is  well  known  that  the  greatest 
number  of  cars  that  can  travel  on  main  lines 
is  limited  by  the  number  which  can  be  gotten 
across  the  bjisiest  cross  street  lines.  For  the 
Broadway  lines  the  most  congested  intersection 
is  at  Broadway,  Sixth  Avenue  and  Thirty- 
fourth  street,  where  two  north  and  south  and 
one  crosstown  line  intersect  in  a  triangle.  Rec- 
ords   show   that   during  the    busy   hours   1,150 


Longitudinal  Sectional  Elevation,  Looking  towabd  Cages. 


coils  are  hung  beneath  the  cage  fronts  and 
occupy  all  of  the  space  between  the  registers 
in  the  face  of  the  cage  platform.  At  a  dis- 
tance of  4  feet  out  from  the  cages  a  line  of 
five  flue  radiators  is  placed  under  the  guard 
railing  and  two  more  are  set  at  the  sides  of 
each  entrance  vestibule.  The  heating  appar- 
atus has  been  proportioned  with  a  view  to 
heating  the  several  locations  to  the  following 
temperatures  in  zero  weather:  the  public  space 
to  60  degrees,  the  feed  and  store  rooms  to  50 
degrees,  and  all  other  rooms  to  70  degrees 
Fahrenheit.  It  was  further  required  that  the 
water  is  to  circulate  at  a  temperature  never 
to  exceed  200  degrees  in  the  flow  pipes  of  the 
heater.  To  automatically  maintain  this  uni- 
formity of  water  temperature  and  thereby   a 


cars  pass  this  corner  hourly,  making  an  average 
of  19  cars  per  minute.  The  busiest  double 
track  intersection  is  at  the  corner  of  Fourth 
Avenue  and  Twenty-third  Street,  where  900 
cars  per  hour,  or  15  cars  per  minute  pass. 


The  Granite  Sea  Wall  biiilt  by  the  Santa  Fe 
Railway  Company  to  aid  in  the  reclamation  of 
China  Basin,  a  portion  of  the  harbor  of  San 
Francisco,  recently  settled  into  the  bay,  out  of 
sight.  According  to  the  San  Francisco  papers  a 
similar  accident  happened  some  time  ago,  and 
the  reports  state  that  the  wall  was  founded 
upon  mud,  which  was  forced  up  on  either  side, 
destroying  the  timber  approach  of  an  adjacent 
ferry  slip,  and  causing  the  subsidence  of  about 
an  acre  of  reclaimed  land. 
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A  New  System  of  Heavy  Goods  Tbanspout 
ox  Common  Roads.  By  Bramali  Joseph  Dip- 
lock.  New  York:  Longmans,  Green  &  Co. 
116  pages,  illustrated.    Price,  $2  net. 

The  Abt  of  Illumlnation.  By  Louis  Bell, 
Ph.D.  New  York:  McGraw  Publishing  Com- 
pany.   339  pages,  illustrated.    Price,  |2.50. 


residents  in  malarious  places."  Its  four  chap- 
ters treat  of  Malaria,  Mosquitoes,  Prevention 
and  Treatment.  The  book  is  concise  and  prac- 
tical, and  is  a  valuable  addition  to  the  library 
of  any  engineer  whose  work  carries  him  into 
malarial  districts. 


Book  Notes. 

The  BIabth  in  Relation  to  the  Pbese:bvatiox 
AND  Destbuction  OF  CoNTAGiA.  By  Gcorge 
Vivian  Poore,  M.D.,  F.R.C.P.,  New  York: 
Longmans,  Green  &  Co.  257  pages.  Price, 
»1.75. 

Dr.  Poore  is  a  professor  of  the  principles 
and  practice  of  medicine,  tJniversity  College. 
London,  and  the  present  work  is  a  collection  of 
his  Milroy  lectures  delivered  at  the  Royal  Col- 
lege of  Physicians  in  1899,  to  which  have  been 
added  several  papers  on  such  topics  as  the  sani- 
tation of  camps,  the  collection  of  rain  water, 
the  pollution  of  water  supplies,  milk,  and  die- 
tetics. The  author  treats  of  soil  in  its  relation 
to  various  diseases,  such  as  tetanus,  anthrax, 
diarrhoea,  dysentery,  plague,  malaria  and 
typhoid  fever,  but  it  is  chiefly  in  connection 
with  the  subject  of  sewage  disposal  and  water 
pollution  that  the  book  will  have  an  interest 
for  the  engineer  and  on  this  subject  it  will  in- 
terest rather  than  instruct  Dr.  Poore  is  an  en- 
thusiastic believer  in  the  purifying  power  of 
the  soil  and  his  motto  seems  to  be  that  "agri- 
culture is  the  corner-stone  of  preventive  medi- 
cine." The  safest  and  most  rapid  method  of 
rendering  sewage  innoeuous,  he  maintains,  is 
by  admixture  with  earth.  He  is  emphatic  in 
his  denunciation  of  the  practice  of  mixing  ex- 
creta with  water,  and  is  apparently  out  of  sym- 
pathy with  the  modern  trend  towards  the 
water-carriage  system  even  when  accompanied 
by  some  method  of  purification.  He  favors 
ground  water  In  preference  to  surface  supplies 
and  gives  many  facts  to  prove  their  safety  if 
properly  protected  and  their  danger  if  exposed 
to  contamination.  His  remarks  upon  the  pollu- 
tion of  ground  water  near  the  surface  through 
channels  made  by  earth-worms  are  most  inter- 
esting, especially  when  he  seeks  to  connect  this 
fact  with  the  seasonal  distribution  of  typhoid- 
fever.  He  argues  that  during  dry  weather 
earth-worms  burrow  to  greater  depths  and  that 
in  the  autumn  vegetation  demands  less  water, 
and  hence  the  opportunities  for  downward  per- 
colation of  polluted  water  Into  wells  are  in- 
creased. He  claims  absolute  safety  for  ground 
water  taken  from  below  the  zone  of  earth- 
worms and  roots,  and  suitably  protected  for  a 
distance  of  5  to  8  feet  down  from  the  surface. 
Judged  critically,  the  book  may  be  considered 
as  one  which  stimulates,  rather  than  feeds; 
which  asks  questions  rather  than  answers 
them;  and  which  contains  the.  earnest  plead- 
ings of  an  advocate  rather  than  the  impartial 
judgment  of  an  autliorlty. 


Mat.amal  Feveb,  Its  Cause,  Prevention  and 
Tbeatment.  By  Ronald  Ross,  F.R.C.S.,  D.P.H., 
F.R.S.  Ninth  Edition.  New  York:  Long- 
mans, Green  &  Co.  68  pages,  Illustrated.  Price, 
75  cents. 

This  book  was  published  originally  by  the 
Liverpool  School  of  Tropical  Medicine,  under 
the  title  "Instructions  for  the  Prevention  of 
Malarial  Fever."  The  author  is  a  well  recog- 
nized authority  on  the  subject  and  needs  no  in- 
troduction to  the  public.  The  book,  though 
small, — it  has  only  68  pages,  5%  by  8%  Inches 
— contains  the  essence  of  the  modern  theory  of 
malaria  transmission.  It  Is  written  entirely 
for  the  individual  and  gives  "full  details  for 
the  use  of  travelers,  sportsmen,  soldiers  and 


The  Se:a-Coast;  Destruction,  Littoral  Drift 
AND  I»botection.  By  W.  H.  Wheeler,  M.  Inst. 
C.  E.  New  York:  Longmans,  Green  &  Co. 
361  pages.    Illustrated.    Price,  $5. 

This  book  is  largely  made  up  from  papers 
which  the  author  has  published  or  read  before 
the  Institution  of  Civil  Engineers  and  other 
bodies  on  the  different  subjects  covered  by  the 
book.  These  have  been  brought  together  and 
extended,  much  material  being  added  which 
was  not  available  at  the  time  the  original 
papers  were  prepared.  The  works  described 
are  practically  all  located  on  the  shores  of  Eng- 
land and  the  countries  on  the  opposite  side  of 
the  English  Channel.  The  book  would  have 
had  a  greater  value  if  the  author  could  have 
included  descriptions  of  works  constructed  in 
other  portions  of  the  world,  but  even  in  its 
present  form  it  will  be  a  great  help  to  any  en- 
gineer studying  the  subject  of  sea-coast  pro- 
tection. In  Chapter  I.  the  author  describes  the 
general  geological  and  tidal  conditions  which 
bear  upon  the  subject  of  the  destruction  of  the 
sea  shore  and  the  principles  which  are  to  be 
followed  in  designing  works  of  coast  defense, 
giving  many  illustrations.  In  the  second  chap- 
ter he  takes  up  the  form  of  various  kinds  of 
waves,  stating  the  difference  between  the  wind 
waves  and  tidal  waves  and  the  methods  by 
which  they  act  upon  tlje  shore,  giving  many  il- 
lustrations of  the  tremendous  power  exerted  by 
these  waves  when  striking  the  shore,  the  depth 
at  which  the  waves  act  and  experiments  which 
have  been  made  to  determine  their  force.  In 
the  third  chapter  is  described  the  littoral 
drift,  or  the  movement  of  gravel  and  other 
material  drifted  along  the  shore  by  the  waves 
and  currents,  the  sources  from  which  such 
material  is  derived  and  the  extent  of  the  de- 
posits made  by  it  in  various  places,  including 
in  detail  many  of  the  more  important  shingle 
banks  and  their  formations;  also  the  reasons 
why  the  drift  prevails  in  one  direction  at  one 
point  and  in  a  different  direction  at  another. 
In  the  fourth  chapter,  the  styles  of  sea-walls 
which  have  been  built  at  various  places  to  pro- 
tect the  shore  and  prevent  its  wearing  away, 
and  the  action  of  the  sea  upon  the  different 
forms  are  treated.  From  these  are  deduced 
what  the  author  considers  to  be  the  best  form 
of  wall  for  this  purpose,  and  after  describing 
the  effect  which  walls  have  on  the  beach  by 
directing  the  force  of  the  waves,  he  gives  the 
rules  which  should  be  followed  in  designing 
walls  so  far  as  strength  is  concerned,  and  also 
the  various  materials  used  for  building.  In 
Chapter  V.  he  gives  the  forms  of  walls  which 
have  been  constructed  at  various  places,  de- 
scribing the  method  of  construction  and  the 
effect  which  their  construction  has  had  upon 
the  beach.  The  larger  number  of  the  walls  de- 
scribed are  on  the  English  coast,  but  some  are 
on  the  French  and  Dutch  coasts.  Chapter  VI. 
is  devoted  to  groynes,  or  short  spurs,  built  out 
across  the  shore,  generally  at  right  angles  to  the 
trend  of  the  beach,  and  at  the  end  of  the  chap- 
ter are  conclusions  as  to  their  efficiency  based 
upon  examination  of  the  principal  works  of  this 
character  along  the  coasts  of  England,  Belgium 
and  Holland.  Chapter  VII.  is  devoted  to  a  de- 
scription of  the  south,  east  and  west  coasts  of 
England  and  the  changes  which  have  taken 
place  there  due  to  the  action  of  the  sea,  the 
works  which  have  been  built  to  protect  the 
shore  and  the  effect  on  the  shore  which  the 
erection  of  these  structures  has  had.    The  last 


chapter  gives  descriptions  of  the  same  sub- 
jects on  the  coasts  of  France,  Belgium  and  Hol- 
land. The  book  has  a  very  full  index.  In  gen- 
eral it  appears  to  be  a  complete  description  of 
the  works  which  have  been  built  along  the 
English,  French  and  Dutch  coasts  and  an  an- 
alysis of  the  natural  forces  which  are  there 
working. 


The  How  and  Why  of  Blectbicity.  By 
Charles  Tripler  Child.  New  York:  Electrical 
Review  Publishing  Company.  127  pages,  illus- 
trated.   Price,  $1. 

The  little  book  clearly  fulfils  the  purpose  as 
stated  by  its  author  in  the  preface  to  be  as 
follows:  "It  is  not  the  purpose  of  this  book  to 
tell  what  electricity  is,  for  the  writer  does  not 
know,  but  to  tell  something  of  its  properties,  of 
how  It  is  generated,  handled,  controlled,  meas- 
ured, and  set  to  work,  and  to  explain  how 
familiar  electrical  apparatus  operates.  If  this 
object  is  attained,  or  if  it  makes  plain  to  any- 
body who  wishes  to  know  about  these  things,  the 
points  concerning  which  he  seeks  information, 
it  will  have  accomplished  its  purpose."  "The 
How  and  Why  of  Electricity"  is  designed  prim- 
arily for  the  non-technical  reader  and  the 
happy  faculty  possessed  by  Mr.  Child  for  stat- 
ing technical  and  scientific  matters  so  as  to 
be  clearly  and  readily  comprehended  by  the 
layman  is  in  evidence  throughout  the  book  and 
makes  the  presentation  interesting  to  the  pro- 
fessional reader.  The  twenty-three  chapters, 
each  bearing  upon  a  different  phase  of  the  sub- 
ject, are  short,  clear  and  directly  to  the  point. 
The  book  is  well  printed  and  provided  with  a 
number  of  Illustrative  line  cuts.  The  proceeds 
from  the  sale  of  the  book  will  go,  in  large 
measu»e,  to  the  family  of  the  deceased. 


Directory  of  National  Engineering  Societies. 

American  Society  of  Civil  Enuineebs.  An- 
nual meeting  January  21st  and  22nd  in  New 
York.  Secretary,  Chas.  Warren  Hunt,  220 
West  57th  Street,  New  York. 

American  Society  of  Mechanical  Esgi 
SEERS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Convention  at  Albany,  N.  Y.,  February  17th, 
18th  and  19th.  Secretary,  R.  W.  Raymond,  99 
John  Street,  New  York. 

American  Water  Works  Association.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Ssc- 
retary,  John  C.  Trautwine,  Jr.,  357  South  4th 
Street,  Philadelphia,  Pa. 


Lignolite,  Invented  by  a  German  chemist.  Is 
made  by  mixing  a  chemical  with  sawdust  and 
can  be  used  for  floor  surfaces  and  similar  pur- 
poses. It  can  be  spread  in  a  moist  condition 
similarly  to  mortar,  and  is  said  to  harden  in 
forty-eight  hours.  It  is  claimed  for  this  ma- 
terial that  it  is  noiseless,  non-combustible  and 
impervious. 


The  Successful  Development  of  wireless 
telegraphy  by  Mr.  Marconi  seems  assured  by 
the  receipt  by  a  news  bureau  in  New  York  City 
of  a  dispatch  from  that  gentleman,  on  Decem- 
ber 21,  announcing  that  he  had  established 
wireless  communication  between  Cape  Breton, 
Canada,  and  Cornwall,  England,  with  complete 
success.  Messages  from  the  Governor  General 
of  Canada  to  the  Kings  of  England  and  Italy 
and  one  to  a  London  newspaper  were  sent.  Mr. 
Marconi  is  unable  to  state  when  his  stations 
will  be  ready  for  commercial  messages. 


Jan.  io,  1903. 
An  Automatic  Weighing  and  Dumping  Machine. 

An  automatic  weighing-hopper,  or  scale, 
which  has  been  sold  in  European  countries 
during  the  past  ten  years,  has  recently  been 
placed  on  the  American  market  by  the  Rich- 
ardson Scale  Company,  having  offices  at  It;  Park 
Row,  New  York  City.  The  accompanying  cut 
was  made  from  a  photograph  taken  in  a  large 
power  station  at  Bristol,  England,  where  the 
scale  is  used  to  check  the  weight  of  coal  as  it 
is  received.  The  scales  may  also  be  used  for 
weighing  the  coal  as  it  is  delivered  on  the  floor 
in  front  of  the  furnaces  or  to  the  automatic 
stokers.  When  desired  the  scales  are  equipped 
with  a  register  which  records  the  number  of 
times  the  weighing-hopper  is  filled.  Each  fill- 
ing being  of  the  same  quantity,  the  amount  of 
coal  used  in  a  given  time  is  readily  obtained. 

The  machines  are  made  in  a  variety  of  sizes 
for  weighing  many  other  materials  such  as 
cement,  sand,  sugar,  grain,  etc.,  with  hopper 
capacities  ranging  from  a  few  ounces  to  six 
tons,  and  furnished  with  suitable  mountings 
for  the  different  uses,  these  being  either  sta- 
tionary or  movable  on  trucks  or  overhead  car- 
riages. The  weighing-hopper  and  weights  are 
hung  at  opposite  ends  of  a  long  equal- 
armed  beam  and  swing  freely  and  en- 
tirely independent  of  the  working  parts 
of  the  machine,  all  pivotal  members 
being  nicely  suspended  on  knife  edges. 
The  material  to  be  weighed  is  re- 
ceived from  a  bin  or  hopper  above  the 
scale  and  is  admitted  into  the  weigh- 
ing-hopper through  a  gate  of  peculiar 
construction.  This  consists  of  a  swing 
ing  cut-off  plate,  which,  when  closed, 
comes  in  contact  with  a  brush  of  stift' 
bristles,  thus  insuring  a  complete  stop- 
page of  the  flow  of  the  material  and 
obviating  the  danger  of  a  piece  of  the 
substance  lodging  between  the  gate 
members  and  preventing  their  entire 
closure;  as  might  be  the  case  where 
both  members  are  of  unyielding  ma- 
terial. When  the  charge  is  nearly 
completed  the  gradual  descending  of 
the  weighing-hopper  partially  closes 
the  cut-off  and  reduces  the  stream  to 
a  mere  dribble.  When  an  exact  bal- 
ance is  reached  the  gate  closes  en- 
tirely and  throws  up  a  lever  which 
opens  the  bottom  of  the  hopper.  The 
bottom  is  counterbalanced  so  that  it 
closes  by  gravity  when  the  load  is  dis- 
charged and  in  doing  so  throws  the 
lever  down  again,  opens  the  cut-off 
and  allows  a  new  charge  to  flow 
hopper. 

Both  the  bottom  of  the  hopper  and  the  swing- 
ing cut-off  are  actuated  by  toggle-joints  which 
hold  them  securely  in  their  closed  position,  but 
require  only  a  touch  to  open  them.  The  move- 
ment is  a  simple  one,  the  only  power  required 
being  the  momentum  of  the  falling  material. 
The  drip  or  column  of  the  material,  which  is  in 
the  air  at  the  moment  that  the  feed  is  automat- 
ically cut  off.  is  compensated  for  by  a  small 
weight,  capable  of  being  calibrated  and  so  ar- 
ranged that  it  increases  the  weight  on  the  hop- 
per side  until  the  balance  is  reached.  At  this 
instant  it  is  caught  by  an  extei-nal  support,  its 
influence  is  withdrawn  and  equilibrium  is 
maintained  by  the  desrent  of  the  drip. 

Among  the  advantages  claimed  for  the  ma- . 
chine  are:  An  absolute  balance  of  every  weigh- 
ing, a  discharge  from  the  hopper  without  any 
rocking  or  vibrating  to  injure  the  delicate  knife 
edges,  and  a  smaller  amount  of  head  room  re- 
quired than  by  any  other  machine  of  the  same 
capacity.  More  detailed  information  is  given 
In  the  company's  catalogue. 
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Personal  and  Obituary  Notes. 


iMr.  John  Savage  has  been  appointed  superin- 
tendent of  streets  in  Kansas  City,  Mo. 

Mr.  T.  A.  Pendergast  has  been  appointo<l 
member  of  the  board  of  water  commissioners  ot 
St.  Paul,  Minn. 

Mr.  Winslow  L.  Webber  has  been  re-elected 
city  engineer  of  Gloucester,  Mass.,  for  the  flf- 
teenth   consecutive  year. 

Mr.  Frederick  R.  Harris,  of  Now  York,  has 
been  nominated  by  the  President  to  be  a  civil 
engineer  in  the  U.  S.  Navy. 

Mr.  Emmett  Smith  has  been  appointed  city 
surveyor  in  Jersey  City,  N.  J.,  and  Mr.  Thomas 
B.  Mettam  street  commissioner. 

Mr.  James  P.  Morrissey  has  been  reappointed 
city  engineer  of  Dunkirk,  N.  Y.,  and  Mr.  Cor- 
nelius Daly,  street  commissioner. 

Mr.  Hakiva  I  to,  of  Tokyo,  Japan,  is  making 
a  study  of  American  bridges  and  bridge  build 
ing  on  behalf  of  the  Japanese  government. 

B.  C.  Epperson,  superintendent  of  the  Second 
Division  of  the  Central  Railroad  of  Georgia, 
died  at  his  home  in  Macon,  Ga.,  January  6. 


into    the 
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Mr.  James  O.  Bogardus  has  been  appointed 
water  commissioner  of  Lockport,  N.  Y.;  and 
Mr.  Julius  F.  Prehsee  has  been  reappointed  city 
engineer. 

Mr.  Herman  L.  Arbenz,  for  the  past  four 
years  assistant  city  engineer  of  Wheeling,  W. 
Va.,  has  been  elected  civil  engineer  of  Ohio 
County,  W.  Va. 

Messrs.  John  C.  Payne,  James  C.  Lindsay, 
Thomas  Connolly,  John  Doscher,  and  Stephen 
Cornell  have  been  appointed  members  of  the 
Street  and  Water  Board  of  Jersey  City,  N.  J. 

Mr.  J.  B.  C.  I>ockwood,  of  Seattle,  Wash.,  has 
been  appointed  by  the  Port  of  Portland  Com- 
mission to  be  supervising  engineer  in  charge  of 
the  construction  ot  the  sectional  dry  dock  at 
Vancouver. 

Praxedes  Mateo  Sagasla,  the  distinguished 
Spanish  statesman,  died  of  heart  failure  at 
Madrid  on  January  5.  He  was  born  in  1827  in 
the  province  of  I.,ogrono,  received  an  engineer- 
ing education,  and  was  at  one  time  a  professo;' 
in  the  School  of  Engineers  at  Madrid. 

Former  City  Auditor  Thomas  B.  Rutan,  ot 
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Brooklyn,  died  of  heart  failure  January  5.  He 
was  a  well-known  builder,  having  constructed 
the  Mount  Prospect  water  tower  and  many 
large  public  and  private  buildings  in  Brooklyn. 
In  1892  he  became  commissioner  of  buildings 
for  that  city. 

Mr.  Louis  Ruprecht  has  resigned  his  position 
as  chief  engineer  of  the  Russell  &  Erwin  Manu- 
facturing Co.,  of  New  Britain,  Conn.,  to  estal)- 
lish  a  consulting  practice  in  fuel  economy, 
power  distribution,  etc.,  for  mills  and  factories, 
steam  and  hot  water  heating,  etc.,  at  19  White- 
hall St.,  New  York. 

H.  R.  Stanford,  civil  engineer,  U.  S.  Navy, 
has  been  ordered  from  the  Mare  Island,  Cal., 
navy  yard  to  the  Bureau  ot  Yards  and  Docks, 
Navy  Department;  and  Civil  Engineer  H.  A. 
Rousseau  from  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  to  the  Mare  Island  Navy 
Yard. 

Mr.  Frederick  A.  McClure  has  been  re-elected 
city  engineer  of  Worcester,  Mass.;  Mr.  Wright 
S.  Prior,  street  commissioner;  Mr.  Charles  H. 
Peck,  superintendent  of  public  buildings;  Mr. 
John  G.  Brady,  water  commissioner;  and  Mr. 
Harrison  P.  Eddy,  superintendent  ot  sewers. 
Mr.  H.  S.  Clark  has  been  elected  assistant  street 
commissioner,  and  Mr.  Charles  Adams  assist- 
ant superintendent  of  public  buildings. 

The  following  candidates  for  membership  in 
the  American  Society  of  Civil  Engineers  were 
announced  elected  January  7: — Members: 
Tliomas  H.  Loomis,  Steubenville,  O.;  William 
Martin,  Bellevue,  Pa.;  John  C.  Neale,  Pittsburg, 
Pa.  Associate  members:  Lewis  E.  Ashbaugh, 
Ames,  la.;  William  D.  Connor,  New  London. 
Conn.;  William  H.  Ferguson,  Denver,  Col^; 
George  S.  Frost,  New  York  City;  Charles  R. 
Hall,  Portland,  Me.;  Austin  C.  Harper,  Norfolk, 
Va. ;  Frederick  W.  Schwiers,  New  York  City; 
John  E.  Shepardson,  New  York  City;  Samuel 
P.  Waldron,  East  Berlin,  Conn.;  and  Ralph  N. 
Wheeler,  New  York  City.  Juniors:  Richard 
E.  Dougherty,  New  York  City;  William  D.  Fau- 
cette.  Savannah,  Ga.;  Max  Feldman,  New  York 
City;  Langdon  Pearse,  Roxbury,  Mass.;  and 
William  E.'Wilson,  Detroit,  Mich. 

The  following  railroad  appointments  have 
been  reported :  Messrs.  W.  C.  Cushing  and  Rob 
ert  Trimble,  chief  engineers  of  the  Southwest- 
ern and  Western  divisions,  respectively,  of  the 
Pennsylvania  Railroad;  Mr.  W.  J.  Brunning  as- 
sistant engineer  on  the  Pittsburg  Division,  and 
Mr.  F.  N.  Crowell  assistant  engineer  on  the 
Logansport  Division.  Mr.  J.  R.  Hawkins,  super- 
intendent of  the  Memphis  Division  of  the  St. 
Louis,  Memphis  &  Southeastern  Railroad  with 
headquarters  at  Caruthersville,  Mo.,  and  Mr.  W. 
W.  Fagan,  superintendent  of  the  St.  Louis  divi- 
sion of  that  road.  Mr.  C.  S.  Hayden.  superin- 
lendent  of  lonstruction  for  the  Tennessee  Cen- 
tral Railroad.  Mr.  J.  F.  Deems,  general  super- 
intendent of  motive  power,  rolling  stock  and 
machinery  of  the  New  York  Central  &  Hudson 
River,  the  Lake  Shore  &  Michigan  Southern,  the 
Lake  Erie  &  Western,  and  the  Indiana,  Illinois 
&  Iowa  railroads.  Mr.  Bernard  Gilleas.  super- 
intendent of  the  Council  Bluffs  Division  of  the 
Illinois  Central  Railroad,  and  Mr.  C,  B.  Flet- 
cher, superintendent  of  the  Cherokee  Division. 
Mr.  N.  D.  Maher,  general  superintendent  of  the 
Norfolk  &  Western  Railway,  with  headquarters 
at  Roanoke.  Va. ;  Mr.  S.  T.-  Crapo,  general  super- 
intendent of  the  Pere  Marquette  Railroad.  Mr. 
.John  V.  Neubert.  assistant  division  engineer  of 
the  New  York  Central  &  Hudson  River  Rail- 
road, headquarters  at  Albany;  J.  P.  Bradfield. 
assistant  general  superintendent  of  entire  New 
York  Central  system,  with  headquarters  at  New 
York,  and  F.  W.  Everett,  acting  superintendent 
of  the  Western  Division,  with  headquarters  at 
Buffalo.    On  the  Western  Maryland   Railroad, 
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Mr.  V.  G.  Bogue,  New  York  City,  consulting  and 
supervising  engineer;  Mr.  J.  Q.  Barlow,  chief 
engineer  in  charge  of  construction,  Central  Sta- 
tion, Cumberland,  Md.;  Mr.  C.  O.  Vandevanter, 
resident  engineer,  Hillen  Station,  Cumberland, 
and  H.  R.  Pratt,  engineer  maintenance  of  way, 
Uillen  Station.  Mr.  A.  L.  Goetzmann,  superin- 
tendent of  the  Minnesota  and  Dakota  Division 
of  the  North-Western  Line,  with  headquarters 
at  Winona,  Minn.  Messrs.  -1.  W.  Geer  and  H. 
E.  Culbertson,  engineers  maintenance  of  way 
on  the  Pittsburg  Division  of  the  Panhandle  and 
the  Erie  and  Ashtabula  Division  of  the  Penn- 
sylvania Railroad,  respectively,  and  Messrs.  B. 
V.  Somerville  and  E.  C.  Ericson,  chief  assistant 
engineers  of  the  Southwest  and  Northwest  sys- 
tems of  the  same  road.  Mr.  John  F.  Kinsman, 
assistant  chief  engineer  of  the  Baltimore  & 
Ohio  Railroad.  Mr.  P.  K.  Huger,  general  smier- 
intendent  of  the  Seaboard  Air  Line.  Mr.  VV.  A. 
Slocum.  general  superintendent  of  the  Brun.s- 
wick  &  Birmingham  Railroad.  Mr.  John  Krey, 
division  engineer  of  the  Marine  Division  of  the 
New  York  Central  &  Hudson  River  Railroa<l. 
with  headquarters  at  Weehawken.  N.  J.  Mr. 
J.  C.  Christy,  resident  engineer  of  the  Gulf. 
>  Colorado  &  Santa  Fe  Railroad,  headquarters  at 
Temple,  Tex. ;  and  Messrs.  F.  Merritt  and  M.  F. 
Temple,  resident  engineers  on  the  Northern  and 
Beaumont  divisions,  respectively,  of  the  same 
road.  Mr.  J.  M.  Howe,  resident  engineer  of  the 
Texas  &  New  Orleans  Railroad  and  the  Galves- 
ton, Houston  &  Northern  Railway.  Mr.  A. 
Clark,  superintendent  of  Northern  Division  of 
the   National   Railroad  of  Mexico. 


The  Canadian  Society  of  Civil  Engineers  will 
bold  its  annual  meeting  in  Montreal  on  January 
27,  28  and  29.  The  following  papers  will 
for  reading  at  the  meeting:  "Dam  Construc- 
tion and  Failures  During  the  Last  Thirty 
Years,"  by  C.  P.  Baillairge;  "The  Industries  of 
the  Consolidated  Lake  Superior  Company,"  by 
E.  C.  M.  Cape;  "Hydraulic  Dredge  King  Ed- 
ward VH.,"  by  A.  W.  Robinson;  "The  Relation 
of  the  Precipitation  and  Drainage  Area  to  the 
Discharge  of  Streams,"  by  R.  S.  Lea;  "Some 
Problems  in  Connection  with  the  Erection  of 
the  Mlramichi  Bridge,'  by  H.  D.  Bush. 


A  Successful  Septic  Tank  Installation  is  that 
of  Vancouver,  British  Columbia,  the  construc- 
tion of  which  was  described  in  The  Engineer- 
ing Record  of  October  12,  1901.  There  are 
three  tanks,  designed  to  treat  the  sewage  from 
districts  having  populations  of  5,000,  3,000  and 
2,000,  respectively.  They  are  built  of  concrete 
and  are  entirely  covered  over.  In  regard  to  the 
results  accomplished,  Mr.  Thomas  H.  Tracy, 
the  city  engineer,  states  that  the  tanks  have 
now  been  In  operation  for  nearly  two  years  and 
they  have  given  most  decided  satisfaction,  the 
effluent  having  been  at  all  times  (after  the 
first  three  months)  clear  and  inoffensive. 
There  Is  a  deposit  of  sediment  about  two  Inches 
thick  at  the  Inlet  end  of  the  tanks,  none  at  the 
outlet  end.  The  scum  Is  about  ten  Inches  thick 
at  the  Inlet  end  and  very  slight  at  the  outlet  end. 
This  would  seem  to  indicate  that  a  much 
greater  quantity  of  sewage  conld  be  treated  in 
the  tanks  than  is  at  present  passing  through. 
Where  sewers  are  constructed  on  the  separate 
system,  Mr.  Tracy  does  not  consider  the  grit 
chambers  necessary,  and,  in  fact,  a  very  de- 
cided septic  action  has  been  noticed  in  the  grit 
chambers  of  the  smaller  tanks.  A  small  man- 
hole for  convenient  inspection  would,  it  Is 
thought,  be  better.  The  tanks  have  not  cost  a 
cent  either  for  operation  or  repair  In  the  two 
years.  They  have  been  inspected  fairly  often, 
as  the  installation  has  attracted  much  atten- 
tion on  account  of  its  marked  successfulness. 


^m\|TDAOTIMO     NPIA/ft  Lancaster,   Pa. — The   Council   has   passed   an    ordl- 

*'*'■■  •  ■»#**#  I   ■!«%«    i«  Ki  WW  «»  nance  providing   for   the  appointment   of  the   follow- 

OF  SPECIAL  INTEREST  TO  '"*^   "^^  citizens   as  a  commission  to  formulate  plans 

and  specifications  for   the  Improvements  to  be   made 
CONTRACTORS,     BUILDERS,     ENGINEER-S    AND       to  the  water  supply,   award  contracts,  etc.,   $145,000 
MANUFACTURERS  having  been  voted  by   the   citizens  for   this   Improve- 
ment :  Chester  W.   Cummlngs,   Mayor ;   Edw.  F.   Fral- 
0»  EnQINEERINQ  and  BuiLOINa  Supplies.  ley,    Supt.    of    Water    Wks..    and    H.    Yecker.    (leo.    A. 
. Wallace  and  Prof.  J.  E.  Kershner. 

For  Proposals  see  pages  21,  24  and  35.  Atlantlo  City,  N.  J. — Thos.  B.  Harper,  Jenkintown. 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^  Pa.,   has  been   awarded  a   contract  for  boring   10   or 

more    artesian    wells.      Kenneth    Allen.    Engr.    Water 

Ul/ATER  Oept.,  writes  that  he  bid  $4  for  first  .50  ft.  bored  and 

..mi^n.  cased,  $3.50  for  each  additional  ft.  bored  and  cased 

Portland,  Me. — A  press  report  states  that  plans  for  to  total  depth  of  150  ft.,  $7  for  each  ft.  in  length  8- 

water   works    for   Ft.    McKinley    have   been   prepared  in.    Cook   strainer    In   place,    $12   for   each    ft.    10-ln. 

and  sent   to  Washington  for  approval,  and  contracts  strainer,  $10  for  each  test  after  first  not  over  8  hrs. 

for  the  work  will  probably  be  let  In  the  near  future.  duration,  $1.25  for  boring  3-In.  test  well  to  depth  of 

Capt.  A.  W.  Gates,  Q.  M.,  185  Middle  St.,  Portland.  100  to  400  ft.,  $25  for  use  of  outfit  and  men  per  day. 

Great    Barrington,   Mass. — Engineer   .1.    W.    Curtlss  Summit,  N.  J. — A  press  report  states  that  this  citv 

is  stated  to  have  completed  his  survey  of  the  proposed  will   probably   Investigate   the   feasibilitv  and   cost  of 

water  supplies,  and  has  sent  his  figures  to  the  hydrau-  new  water  works,  as   the  Essex-Union  Water  &  l.ighL 

lie    expert,    T.    II.    McKenzie,    of    Hartford,    who    will  Co.   Is  not  prepared  to  sell  its  plant  to  the  city. 

so<in   make  an  ofliclal   report.     The  committee  expect  ,,,,,,  ,            ,,     ,,      „,j 

to  be  able  to  recommend  some  supply  at  the  next  spe-  MiMletown,  H.    Y. — Bids   are   wanted   .Tan.    24   for 

<lal   meeting  completing  ,  the    construction    of    cast  Iron    pipe    con- 
duit,  roadway  and  aerator,  for  the  enlargement  and 

Ciimhridi/c,    Mass. — The    Water    Bd.    in    Its    annual  improvement  of   the    water  works.      (Jeo.    It.    Wengen- 

leport   states   that  to  fully  provide  all  domestic  sup-  roth,  Clk.   Water  Corars. 
plies   with   meters,    would   require   al>out    8,000   addl- 

llonal    meters,   at   an    estimated   cost  of  $96,000;    the  ^\  nhttoini.   A.    1.      I  he    Ilrt.    of    Wnlci-   Cnnirs.    nn' 

ltd.    also    reports    that    the    cost    of   a    new    pipe    line'  smic'il    to    have    decided    l.i    iuslnll    a    Hllriilii.ii    plani 

from    Stony    Brook    to    Fresh   I'ond,   would   be    about  near -Hie  piiniping  .■<tiiii.iu  ;  ii   will  .osl   Iiciwimu  *Iihi. 

$500,000.  '""•  "'"'  •'f1-''>.<""i. 

Hrvuklinc.  Mass.— At  the  annual  town  meeting  Dec.  „  Atlanta,  On.— .Tiidge  Oeo.   Ilillyer.  I'res.   Bd.   Water 

:i0  It  was  stated  the  following  orders  were  authorized  :  'o""'?,-    'n^h's    annua     report    recomniends    the    con- 

The  Water  Bd.  was  authorized  to  make  contracts  for  structlon   of  a    reservoir  and    the  purchase  of  a    new 

the  construction  of  a  covered  reservoir,  at  a  cost  of  "lynanio  and  engine  at  Station  No.  2. 
about  $15,000,  and   $16,000  was  ordered  borrowed  for  Richmond,  Va.— The  Water  (Jom.  is  stated  to  have 

a  new   pumping  engine,    and   for  changes   In    the   low  .,aopted  the  recommendation  of  Supt.  Boiling  for  pipe 

service    pump  ng    station;    $12,000    was    ordered    bor-  extensions  in  several  streets.       ■  b'       II 

rowed  for  a  stone  crushing  plant,  and  the  School  Com. 

was    authorized    to    erect    a    grammar    and    primary  Marion,   H.    C. — A   charter   has  been   Issued    to   the 

school  at  a  cost  of  $100,000.     Edw.  W.  Baher,  Town  Marlon   Water.   Light  &   Power  Co.,   of  Marlon,  with 

Clk.  a  capital  of  $100,000.     ,1.  W.  .Johnson,  Pres. ;  H.  Wit- 

cover    Secv 

Providence,  R.  I. — Fred.  E.  Shaw  has  been  awarded 
the    contract    for    furnishing    pipes,    bends,    etc..    for  KUzaheth  City,  IV.   C. — The  Gen.  Mgr.  of  the  Eliza- 

which  bids  were  opened  Dec.  26,  tor  a  discount  from  beth  City  Electric  Light  &  Water  Co.  writes  that  about 

list  prices  68.1  per  cent.  In   the  case  of  .S-ft.   lengths  $:i.'>0,000  will   be   expended  on  water  works,   a  sewer 

and  a  discount  of  68?.4  per  cent  In  the  case  of  2-ft.  age  system,   an   electric  light  and  gas  plant,  and  an 

lengths  and  under.  electric  railway.     D.  B.  Banks,  of  Baltimore,   Md.,  is 

Paecoag.    R.   /.—The   stockholders   of   the    Pascoag  *'""  l°t«''<^ste<'- 

Water  Co.  at  a   meeting  Dee.   31   are  stated   to  have  Kirkersville,    O. — A   press    report     from     Columbus 

authorized    the   president,    Moses    .Toy,    to    execute   a  states   that    Special   Canal   Comr.    L.   D.   Hamlin   has 

deed   with   the   Union   Trust  Co.,    of   New    Haven,   to  gone  to  Kirkersville  with  an  engineer,  to  make  some 

secure    the    funds    necessary   for   the   construction    of  trial  surveys  with  a  view  of  locating  a  small   reser- 

water  works.  voir  there  to  supply  water  on  the  Licking  Summit. 

Providence,  R.  I. — Mayor  Miller  in  his  annual  mes  Oolumhus,   O. — The   Bd.    of   Pub.   Wks.   on   Dec.    23 

sage  states   tBat   the  36-in.   main   from   the   pumping  recommended   to    City    Council    for   passage   an    ordl- 

statlon  to  the  reservoir  should  be  laid  next  year.     He  nance   providing   for   the   issue   in    1903   of   $500,000 

also  states  that   the   city   will   require  another  pump  bonds    for   the    construction    of   the   storage    dam    la 

of  not  less  than  20,000,000  gals,  capacity  as  soqu  as  Scioto  Elver, 

the   filtration    plant   now   In   process    of   construction  ct    n    •     r.  ,,      xr,.        ,.,,.       ,.., 

Is   completed  "'•  "'^o*"'  Palls,  Wts. — The  citizens  are  reported  to 

■  have  voted  to  construct  water  works. 

Far  Rockatcay,  L.  I.,  N.   7. — The    Queens    County  „,          ^,.       ,        ,.    ,               ..,..,.   ^ 

Water   Co.,    which    furnishes     Rockaway     Beach,    i'ar  .    S'"""  ^"»-   /«•— It   Is   reported     that     a     pressure 

Rockaway,  Cedarhurst  and  Lawrence  with  water  from  'ower  and  reservoir  are  to  be  built  in  the  stockyards 

Its  pumping  station  at  Valley  Stream,  has  Increased  district   to   furnish   fire  pressure  for   that   section,   to 

Its  capital  from  $500,000  to  $550,000,  and  will  apply  ^«  supplied  by  a  16-ln.  water  main, 

the  proceeds  for  the  extension  of  mains.  Jacksonville,  III. — C.  W.   Brown,  City  Bngr.,  writes 

Oneida.  A'.    V.— Supt.   of   Pub.   Wks.   Danl.   .1.   Con-  that  W-  F.  Mayhorn  &  Co.   have  secured  a  franchise 

roy    in   his   annual    report   Is    stated   to   have   recom  for  water   works  and   have   leased   the   present   plant 

mended  the  construction  of  a,  reservoir.  f   the    city,    and   contemplates     aying   pipe    line   for 

force  main  to  Illinois  River,  a  distance  of  19  miles. 

Sorthport.L.  r.,N.Y. — The  Northport  Water  Works  c^.       ,         ti7    tt        t.                    ........  .j 

Co.   is   reported  to   have  Issued  bonds  to  the  amount  Shinnston,    W.   ya.—Press    reports   state   that   bids 

of  $13,000,  the  money  to  be  used  in  the  Installation  are   wanted   Jan.    1u   for   $11,000    water    and    street 

of  the  Acme  water  storage  system  as  an  auxiliary  to  bonds, 

the  present  system.  Lancsboro,    Minn. — Bids    are    wanted    Jan.    12    for 

Pcnniirove,  N.  J.— Bids  will  be  received  by  the  Boro.  f^.OOO   water  and   light  bonds.     O.   N.   Viste,   Village 

Council     Jan.  13  for  the  construction  of  water  works.  '^"'■ 

John   P.   Leap,  Chmn.   W^ater  Com.  Oillett,  Wts. — Bids  are  wanted  Feb.  2  for  construct- 

East  Orange,  .N.  J.— The  Orange  Water  Co.   is   re-  'ns  water  works.     L.  B.  Stuelke,  Village  Clk. 
ported  to  have  accepted   the  offer  of  the  Council  for  Logansport,  /nrf.— The  Fire  &  Water  Com.  has  un- 
its .plant.      The   Council   offered    $350,000   if   the   use  ^^r  consideration   the   construction   of   a  reservoir  or 
of  the  wells  and  pumps  was  Included.     The  supply  of  stanrtpipe    to   protect   the   higher    levels    of   the   city 
water   In   the  company  s   wells   is   reported   to   be   In-  Michael  Sullivan,  Chmn.:  W.  A.  Osmet,  City  Engr. 
adefluate,  and  It  will  be  supplemented  by  water  from 

Newark.  Springfield,  III. — The  City  Council  is  stated  to  have 

...  .,      „     r      ,.,..     T .,...,     n  ,.     Ttr  .^      ^      !  authorized  the  Mayor  to  purchase  a  high  duty  pump 

Little  Falls,  N.  J. — The  Little  Falls  Water  Co.  is  for  the  water   works 
reported    to   have   applied   for   franchise   to   establish 

a  water  supply.  Menominee.    Mich. — The    City    Council    is    reported 

„,          ..      ^...      „     .      rr...     /-..i     ,-,         ,,         T        ■■  to  be  considering  the  question  of  purchasing  the  wa- 

Qloueestcr  City,  N.  J. — The  City  Council  on  Jan.  1  i„  works             •»          ■•               .      f                f 
passed  the  ordinance  providing  for  the  issue  of  $16,- 

000  bonds  for  water  works   Improvements.     John   H.  Wilmont,  Minn. — Bids  will  be  received  Jan.  23  by 

Boylen,  Mayor.  rlie  Village  Council  for  $S,000  water  works  bonds.     8. 

„    ,      ,,          _               ,     ,.,               ,  L.   Long,  Village  Recorder. 

Bayonne,  N.  J. — Mayor  Seymour  In  his  annual  mes- 
sage  Is   reported   to  have   recommended  a   new   water  Milwaukee,  M'is, — Contracts  for  building  brick  con- 
main  on  the  west  side,  the  improvement  of  the  park  dults   are  stated    to   have   been   awarded   as   follows  : 
located  between  the  Boule.  and  Newark  Bay,  and  the  On    Fnrwell    and    North   Aves.    to   R.    J.    Nlckey,    for 
erection   of  new  schools.  $4,833,  and  on  Prospect  Ave.  to  B.  Bowler,  $4,708. 

Delmar,   Del.— Howell   &   Co.,   Drexel  Bldg.,    Phlla-  WcUsHlle,  O.— Bids  will  be  received  by  the  Bd.  of 

delphla.    Pa.,    write   that   It    Is   proposed   to   construct  Wks.  Trus.  until  Feb.  6  for  furnishing  engines,  pumps, 

water  works  at  Delmar.  at  a  cost  of  $30,000.     Engl-  tubular  boilers,  etc.,  as  advertised  In  The  Engineering 

neer,  Wm.   H.   Boardman.  Record. 

Jamaica,  L.  I.,  N.   Y. — The  following  bids  were  opened  Jan.  2  by  R.  G.  Monroe,  Comr.  of  Water  Sup- 
ply, for  laying  water  mains  In  Grand  Ave.  and  other   streets  In  (Jucens  Boro.  : 

Uobt.  L.  Norton  &  Fredk.  N.      Lloyd  Peace  F.  Tuohy 

Items  and  Quantities.  Christie.  Daltou.  Lewis.  ColUs.  Bro.  &  Co. 

Straight   pipe,   650  tons $31.00  $30.00  $30.50  $30.00  $31.00  $31.75 

Specials,  25^tons 58.00  57.00  56.60  57.50  57.00  58.00 

Rock  excav.,  without  blasting,  10  cu.  yds 5.00  6.00  5.00  2.75  5.00  5.00 

Rock  excav.,  10  cu.  yds 3.00  4.00  3.50  2.75  7.50  7.00 

F.arlh  excav..  8,200  cu.  yds .25  .22  .35  .23  .27  .29 

Filling,    lO.e-IO   cu.    yds .15  .22  .25  .20  .23  .25 

Laying  14-ln.  pipe,  2,380  ft .30  35  .30  .35  .30  .31 

Laying  12-ln.  pipe.  9,830  ft ..30  .25  .25  .28  .27  .29 

Laying  8-ln.  pipe,  50  ft .18  .20  .20  .25  .25  .26 

Laying  fl-ln.  pipe,   700  ft .14  .20  .20  .20  .20  .21 

Slop    cocks,    25,    total 1,390.00  1,315.00  1,355.00     2,581.00  1,763.40  1,920.00 

Double  nozzle  ease  hydrant,   32 35.00  37.00  35.00  45.00  60.00  92.00 

Brick  masonry,  10  cu.  vds 3.00  10.00  15.00  12.50  15.00  16.00 

Concrete  masonry,  10  cu.   yds 3.00  5.00  5.00  5.00  8.00  7.50 

Asph.   pavt.  to  relay.  184  sq.  yds 4.00  3.00  4.00  4.00  3.00  3.00 

Granite   block   pavt.   relay.   10  sq.   yds l.OO  1.60  2.00  1.00  2.00  2.00 

Macadam  relay,   10  sq.  yds .20  .50  1.00  .50  .25  .25 

Pavt.  and  flagging  to  relay.  2.091   sq.  yds....  .80  .40  .40  .75  .!>0  ..50 

Curb  and  gutter  to  reset,  265  ft .10  .10  .20  .20  .25  .25 
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Obion,  Tenn. — It  Is  reported  that  enough  money 
has  been  subscribed  to  put  In  a  water  and  light  plant. 

Kansas  City,  Mo. — The  Kansas  City  Stock  Yards 
Co.  is  reported  to  have  perfected  plans  for  the  con- 
struction of  a  water  storase  reservoir  of  2,500,000 
fallens  capacity,  to  be  located  at  19th  and  Wyoming 
ts. 

The  Lower  branch  of  Council  Is  stated  to  have  ap- 
propriated $6,000  for  changes  In  piping  at  Turkey 
Creek  and  $10,000  for  pipe  for  the  Water  Dept. 

Hennessey,  Okta.  Ter. — The  citizens  are  reported  to 
have  voted  to  issue  $10,000  water  works  bonds. 

Biloxi,  Miss. — It  Is  stated  that  bids  are  wanted  Jan. 
15  for  $18,000  water  bonds. 

Ft.  Ringgold,  Tex.- — See  "Government  Work." 

Ilirmingham,  Ala.— It  is  stated  that  the  Birming- 
ham Water  Works  Co.  will  construct  a  reservoir  on 
the  crest  of  Bed  Mountain,  which  will  supply  the 
section  south  of  15th  Ave.     S.  A.  M.  Lynn,  Gen.  Mgr. 

lirinkley,  Ark. — Tlie  Mayor  writes  that  bids  will 
l>e  received  about  BVli.  1  for  coustrucUng  water  works 
and  an  electric  light  plant,  at  a  probable  cost  of 
.'i!-.'0,000. 

Joplin,  Mo. — The  City  Council  Is  reported  to  have 
voted  to  purchase  the  plant  of  the  .Toplfn  water  works. 

Louisville.  Ku. — Local  press  reports  state  that  bids 
will  be  received  Jan.  15  by  the  liOUlsvllle  Water  Co., 
(.'has.  Hermany,  Ch.  ICngr.,  for  furnishing  water  pump- 
ing machinery  to  he  used  at  Crescent  Hill. 

Weiser,  Idaho. — B.  C.  White,  of  Baker  City,  is  re- 
ported to  have  secured  and  signed  the  contract  for 
constructing  water  works  and  an  electric  light  plant, 
for  about  $40,000,  to  he  completed  May  15,  1903. 

Phillipsbury,  Mont.— It  is  stated  that  the  city  has 
issued  $20,000  for  the  purchase  of  the  water  works 
and  that  about  $10,000  will  be  spent  on  improve- 
ments. 

Great  Fulls,  Mont. — Contracts  will  soon  be  let  by 
the  Water  Wks.  Comrs.  for  furnishing  and  laying 
al)Out  414  miles  of  mains.  There  is  now  available 
for  this  work  about  $41,000. 

union,  Mont. — It  is  stated  that  bids  will  be  re- 
ceived about  Mar.  14  for  constructing  water  works : 
probable  cost  about  $60,000.  Engineer,  F.  C.  Kelsey, 
Salt  Lake  City,  Utah. 

Basin,  Wyo. — The  citizens  are  stated  to  have  voted 
to  Issue  $12,000  water  bonds.    • 

Salt  Lake  City,  Utah. — The  Utah  Lake  Reservoir 
&  Irrigation  Co.  is  to  be  the  name  of  the  new  com- 
pany to  be  formed,  by  the  merging  of  the  four  canal 
companies  now  drawing  water  from  Utah  Lake.  Col. 
E.  F.  Holmes  and  State  Engr.  A.  F.  Doremas  are 
reported  interested. 

Salt    Lake    City,    Utah. — City    Engr.    F.    C.    Kelsey 

writes  that  P.  J.  Moran.  of  this  city,  was  awarded  the 
contract  for  constructing  water  mains  for  1903  on  the 

basis  of  the  following  bids,  opened  Dec.   26  : 

Bid  of  P.  J.     Greene* 

Items  and  quantities.            1902.  Moran.  Reeve  Co. 

ICxcav.   6,000  cu.  yds $0.49  $0.54     $0.49  i/j 

Pipe — 

6-in.,   15.000  lln  ft 81  .93            104 

8-in.,  5,000  lin.  ft 1.23  1.30         .  iry 

10-ln.,  1,800  lln.  ft 1.70  1.70            1190 

Special  castings,  25,000  lbs.          .04  .04  '/<■          .04  % 
Valves — 

6-ln.,   80    ,  .  .  .      17.50  17.50          12.00 

8-in.,   12    24.00  24.00          19.75 

loin.,   4    37.00  34.00         31.00 

Hydrants,  40 47.00  47.00         43.00 

Valve  boxes,  50 .SO.OO  30.00         40.00 

Hydrant  boxes,  30 47.00  49.00         43  00 

Totals    $32,036  $34,509     $36,762 

Ogden,  Vtah. — The  Utah-Wyoming  Canal  &  Reser- 
voir Co.  has  filed  articles  of  incorporation  In  the 
County  Clerk's  oBBce.  H.  C.  Blgelow,  Pres. ;  O.  H. 
Parmley,  Secy. 

Winnipeg,  Man. — Bids  will  be  received  Feb.  2  by 
C.  .1.  Brown,  City  Clk.,  for  furnishing  a  quantity  of 
water  pipe  and  specials. 

Toronto,  On*. — C.  H.  Rust,  City  Engr.,  writes  that 
$175,000  has  been  voted  for  the  erection  of  a  new 
pumping  engine  for  the  water  works. 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

Portland,  Me. — The  following  bids  are  reported  to 
have  t)een  opened  at  the  office  of  Capt.  A.  W.  Yates, 
Q.  M.,  Portland,  Dec.  27,  for  the  construction  of  a 
sewerage  system  at  Ft.  McKlnley :  H.  A.  Hanscomb 
Co.,  Boston,  $14,000:  Andrew  Carberry  &  Son,  East 
Walpole,  Mass.,  $12,887 ;  T.  Howard  Barnes,  Boston, 
$15,700;  R.  D.  .Shanahan,  Portland,  $17,000;  Chas. 
N.  Taylor,  Welleslev,  Mass.,  $18,800  ;  Worster  &  Wll- 
spn,  Portland,  $14,900;  C.  E.  Trumbull  Co.,  Boston, 
$14,700 ;  Jas.  H.  Furgeson,  Dorchester,  Mass.,  $13,- 
984;  Angello  Lorelio,  Portland,  $23,000;  Chas.  King 
&  Co.,^  Boston,  $14,885,  and  Everett  M.  Stacey,  Wa- 
tervllle.  Me.,  $19,850. 

Dedham,  Mass. — At  a  special  town  meeting  Dec. 
30,  it  was  voted  to  use  the  unexpended  balance  of  the 
apprrtpriation  made  for  the  extension  of  the  sewerage 
system  In  the  Oakdale  district  for  the  general  sewer 
construction.  The  sum  of  $5,. 100  was  also  appropri- 
ated for  the  general  construction  of  sewers.  Articles 
providing  for  the  creation  of  an  additional  indebted- 
ness of  $50,000  for  the  sewerage  system  was  post- 
poned. 

\eic  liritain.  Conn. — Engineer  Wm.  D.  Cadwell,  of 
New  Britain,  writes  that  all  bids  opened  Jan.  6  for 
constructing  Section  2  of  the  New  Britain  sewerage 
system  have  been  rejected. 

Hartford.  Conn. — The  .St.  Oorars.  on  Dec.  31  are 
stated  to  have  approved  the  plans  for  the  proposed 
Franklin  Ave.  sewer  extension,  which  will  cost  $80,000. 

Lancaster,  Pa. — The  Council  has  passed  an  ordi- 
nance providing  for  the  appointment  of  a  commission 
of  5  to  have  charge  of  the  proposed  $250,000  sewer- 
age Improvements  recently  voted  by  the  citizens. 
Chester  W.  Cummings,  Mayor  Wm.  K.  Beard,  St. 
f'omr.,  and  A.  H.  Eshler.  Geo.  A.  Tripple  and  Allan 
A.  Herr  have  been  appointed. 


Wasltington,  D.  C. — The  following  bids  were  opened  Jan.  3  by  Capt.  John  Blddl«,  Corps  of  Engineera 
V.  S.   A.,   Engr.  Comr.,  for  constructing  a  sewerage  pumping  station  : 


Items  and  Qnantlties. 


iOarth  excav.,  42,000  cu.  yds 

Piling,   225,000  ft 

Broken  stone,  2,500  cu.  yds 

Under  drains,  2,100  ft 

Concrete,  A,  2,500  cu.  yds.. 
(,'oncrete,  B,  10,000  cu.  yds. 
Concrete.  C,  10,000  cu.  yds 


Red  brick  masry.,  250  cu.  yds 

Vltritied  masry.,  35(»  cu.  yds 

.steel  work,    120,000  lbs '.  . 

('.  iron   bed  plates,   16,500  lbs 

Screens,    1 20  ft 

I'Moor  grating,  30  sections 

C.   iron  floor  plates,  30  sections... 

Substructure    .....$ 

Supers!  lucture    

Totals    $ 
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40.00 

22.28 

21.00 

20.25 

50.60 

21.06 

35.00 

269,220 

$240,763 

$265,035 

$263,086 

$294,308 

$268,717 

$2«6,40:t 

279,000 

308,000 

323.9,-i4 

334,737 

358,600 

330.350 

;548,220 

$.%48,763 

$588,969 

$597.82:! 

$652,908 

$599,067 

Corinth,  N.  Y. — The  citizens  are  reported  to  have 
voted  Dec.  30  to  construct  a  system  of  sewers,  at  a 
coat  of  $20,000. 

liaiTisbury,  I'a. — -Plans  have  been  completed  for 
the  construction  of  4  relief  sewers  on  Walnut,  State, 
.luniper  and  Muench  Sts. 

I'ittsburg,  I'a. — At  a  meeting  of  the  Council  Dec. 
2!),  Dlr.  McCandless  asked  $91,500  for  extending  the 
Beechwood  sewer  and  $40,000  for  repaving  a  portion 
of  Diamond  St. 

MillviUe,  N.  J. — At  a  meeting  of  the  Council  Jan. 
2,  sewer  and  street  paving  ordinances  were  consid- 
ered and  committees  were  appointed  to  get  plans  and 
specifications.     L.  H.  Hogate,  City  Recorder. 

New  York,  N.'  Y. — Bids  will  be  received  Jan.  13  by 
Jacob  A.  Cantor,  Boro.  Pres.  for  furnishing  material  . 
for  an  extension  to  outlet  sewer  at  ft.  of  W.  72d  St. ; 
also  for  constructing  sewers  In  .Bwav,  between  28tli 
and  29lh  Sts.  Engineer's  estimate:  371  lln.  ft.  of 
4-ft.  wooden  barrel  sewer,  79  lin.  ft.  of  4-ft.  brick 
sewer,  421  lin.  ft.  of  3  ft.  6  in.  by  2  ft.  4  in.  brick 
sewer;  etc.  ;•' 

Bids  will  be  received  Jan.  12  by  Louis  F.  HaSen, 
I'res.  Boro.  Bronx,  tor  constructing  sewers  and  ap- 
purtenances In  portions  of  several  streets.  Engineer's 
estimate :  760  lin.  ft.  15-in.  pipe  sewer,  3,045  lln.  ft. 
12-In.  pipe  sewer ;  also  for  constructing  receiving 
basins  In  numerous  streets. 

rlainfleld,  N.  J. — The  Com.  on  Sts.  &  Sewers  has 
been  directed  to  Investigate  au(\  report  to  Council  the 
most  eflicient  means  and  approximate  cost  of  sewer- 
ing the  territory  which  lies  outside  of  the  area  wiich 
may  be  drained  by  gravity.  Ralph  I.  Tolles,  Chmn., 
47  Westervelt  Ave. 

Holly  Beach,  N.  J. — Councllmen  Forcum,  Norton 
and  Barnett  are  reported  to  be  on  the  committee 
to  formulate  plans  for  the  construction  of  a  sewer- 
age system. 

Wasliington,  D.  C. — The  Comrs.  have  received  a 
report  from  D.  E.  McComb,  Supt.  of  Sewers,  on  the 
application  of  the  Brookland  Citizens'  Assoc,  as  to 
the  cost  of  a  sewage  pumping  plant  at  the  intersec- 
tion of  Queen's  Chapel  Road  and  Providence  St.,  and 
another  at  the  Intersection  of  12th  St.  and  the  Bunker 
Hill  Road;  he  estimates  the  former  at  $14,600,  and 
the  latter  at  $10,000. 

Jersey  City,  N.  J. — Bids  will  be  received  Jan.  13 
l>y  the  Bd.  of  Street  and  Water  Comrs.  for  construct- 
ing sewers  in  portions  of  Belmont  and  Gardner 
Aves. ;  also  a  relief  sewer  in  portions  of  Fairvlew  and 
Fairmont  Aves.  Estimate  of  quantities :  2,391  lln. 
ft.  of  18  to  66-in.  brick  sewer.     Geo.  T.  Bouton,  Clk. 

Wechawkcn,  N.  J. — The  Weehawken  Township  Com. 
is  stated  to  have  adopted  the  plans  of  Engr.  Bond  for 
the  construction  of  a  pumping  station  and  an  outlet 
sewer,  the  latter  extending  to  about  1,700  ft. ;  prob- 
able cost,  $36,000. 

lloboken,  N.  J. — Press  reports  state  that  the  follow- 
ing bids  were  opened  by  the  Town  Council  of  West 
New  York  Jan.  5  for  the  construction  of  a  sewerage 
system:  Palisade  Construction  Co.,  Jersey  City,  $119.- 
602  (awarded  contract)  ;  Henry  M.  Schneider,  $123,- 
730,  and  Gallery  &  Murphy,  $126,584. 

Ilazleton,  Pa. — Mayor  Reinliart,  in  his  annual  mes- 
sage, recommends  that  the  Diamond  addition  sewer- 
age system  be  extended  this  year,  and  calls  attention 
to  the  need  of  a  garbage  crematory,  and  the  erection 
of  a  new  municipal  building. 

Huffalo,  N.  Y. — A  correspondent  writes  that  bids  are 
wanted  for  constructing  10  to  20-in.  sewers  In  por- 
tions of  Genesee  and  Cable  Sts. 

Philadelphia,  Pa. — See  "Government  Work." 

Columbia,  B.  O. — The  Sewerage  Comrs.  are  reported 
to  have  directed  J.  \i.  Ludlow  to  prepare  plans  for  a 
sewerage  system. 

Elizabeth  City,  K.  0. — See  "Water." 

Jacksonville,  III. — The  City  Council  has  reported 
favorably  on  an  appropriation  of  $20,000  for  an  in- 
tercepting sewer.     C.  W.  Brown,  City  Engr. 

Rock  Island,  /K.— Wallace  Trelchler,  City  Engr., 
writes  that  surveys  for  the  Drainage  District  In  Zuma 
and  Hampton  Townships,  Rock  Island  County,  have 
Iwen  completed,  and  contracts  will  soon  be  let. 

Milwaukee,  Wis. — At  a  Council  meeting  Dec.  29  or- 
dinances were  introduced  providing  for  the  issue  of 
$100,000  bonds  to  build  a  crib  and  pumping  station, 
which  is  reported  to  be  necessary  to  make  the  Klnnlc- 
kinnlc  River  flushing  tunnel  of  practical  use,  and  an 
ordinance  for  $50,000,  to  be  used  for  sewerage  pur- 
poses on  ^he  south  side. 

nelleville.  III. — A  press  report  states  that  plans  for 
a  system  of  sewers  are  nearing  completion.  Prof. 
Arthur  M.  Talbott,  of  the  Illinois  State  Univ.,  will 
visit  Belleville  to  go  over  the  ground  of  the  proposed 
system,  the  plans  of  which  he  has  already  approved. 


Ht.  Paul,  Minn. — The  City  Engr.  Is  stated  to  have 
sent  to  the  Bd.  of  Pub.  Wks.  an  estimate  of  $36,678 
for  ni'w  sewer  work. 

Milwaukee,  Wis. — Local  press  reports  slate  thai 
contracts  will  soon  be  let  for  lowering  the  sewers  in 
all  the  streets  which  will  lie  Intersected  In  the  track 
depression    work. 

Plans  have  been  completed  for  a  66  In.  sewer  In 
North  Ave.,  almut  1,330  ft.  in  length. 

Dison,  III: — Bids  will  be  received  alwut  Jan.  24  by 
10.  W.  Smith,  Secy.  Bd.  of  Local  Improv.  for  con- 
structing sewers  In  certain  streets. 

Virylnin,  Minn. — A  press  report  states  that  Cily 
Clk.  Blckford  Is  corresponding  with  contractors  rela 
live  to  the  construclion  of  a  sewerage  system. 

Newark.  <).-  It  is  stated  that  bids  are  wanted  .Ian. 
27  for  constructing  a  tile  sanitary  j»w'er  on  .N.  4lh 
SI.     F.  T.  Maurath.  City  Clk. 

Ciiifiiniuli,  O.  -Bids  will  be.  received  until  Jan.  21 
by  Ibe  Bd.  of  Pub.  Service  for  furnishing  material 
and  constructing  sewers  and  drains  with  necessary  ap- 
purtenances thereto,  in  a  portion  of  Slack  St.  (ieo.  F. 
Holmes,  Clk. 

Wichita,  Kan. — The  Sewer  and  Drainage  Com.  is 
reported  to  have  recommended  that  Wynkoop  Kler- 
sted,  of  Kansas  City,  Mo.,  be  employed  to  prepare 
specifications  for  storm  sewers. 

Newport,  Ark. — J.  R.  Mayhan,  City  Recorder,  writes 
that  it  Is  proposed  to  construct  a  sewerage  system 
here  at  a  cost  of  about  $50,000.  F.  8.  Ness  Is  re- 
ported interested. 

Halt  Lake  City,  Utah. — City  Engr.  F.  C.  Kelsey 
writes  tliat  P.  J.  Moran,  of  this  city,  was  awarded  tlie 
contract  for  constructing  sewer  laterals  for  1903  on 
the  basis  of  the  following  bids,  opened  Dec.  26 ;  the 
prices  ar-^  given  for  Ogden  pipe,  with  Dickey  pipe; 
the  total  of  the  Colorado  bid  was  $45,949,  and  that 
of  the  Moran  bid,   $42,495  : 

Bid        The  Colo-     P.  J. 

Items  and  quantities.  of  1902.     rado  Co.     Moran. 

Excavating — 

Dry  work,  20,000  cu.  yds.     $0.64         $0.70         $0.6q 

Wet  work,  3,000  cu.  yds. .        1.03  1.10  1.10 


$0.64 
1.03 

.40 

.55 

.70 

52.00 


.40 

.47 

.56 

57.20 

100.00 

165.00 

$42,437 


.29% 

.40 

.52 

66.00 

75.00 

170.00 

$39,517 


Laying  pine- 

8-ln.,  30.000  lln  ft. 
10-ln.,  1,600  lin.  ft.  . 
12-in.,  1,600  lln.  ft.  . 

Manholes,  120    

Flush   tanks,    5 100.00 

Flush  tanks  &  manholes,  25.    150.00 
Totals    $40,380 

Seattle,  Wash. — An  ordinance  has  been  Introduced 
In  Council  providing  for  the  creation  of  a  new  dis- 
trict, where  4  miles  of  sewer  pipe  will  be  laid.  "The 
district  runs  from  Brooklyn  Ave.  to  the  east  line  of 
Latona   first  addition. 

Ft.  Duchesne,  Vtah. — See   "Government  Work." 

Ft.  Apache,  Ariz. — See  "Government  Work." 

Portland,  Ore. — Sweeney,  Frainey  &  Keating  are 
stated  to  have  secured  the  contract  for  constructing 
the  Cook  Ave.  sewer,  for  $78,000. 

BRIDGES. 

Boston,  Mass. — See  "Power  Plants,  Gas  and  Elec- 
frlclty." 

Williamstotcn,  .Mass. — The  .building  of  a  bridge 
across  Green  River  at  Main  St.  Is  reported  to  be  un- 
der consideration. 

Bolden,  Mass. — The  Co.  Comrs.  arc  reported  to  have 
granted  the  Worcester  &  Hoiden  St.  Ry.  permission 
to  alter  bridge  across  the.  Boston  &  Maine  B.  R.  at 
Main  St.  in  the  town  of  Hoiden. 

Brockton,  Mass. — Press  reports  state  that  the  Ames 
St.  Bridge  Improvement  has  been  settled,  whereby  the 
New  York,  New  Haven  &  Hartford  B.  R.  Co.  Is  to 
construct  a  steel  bridge,  45  ft.  wide  and  14  ft.  above 
the  street,  and  the  city  is  to  maintain  the  highway 
and  grade  the  same.  Probable  cost  to  the  city  $20,- 
000. 

Boston,  Mass. — "The  Park  Comrs.  of  Cambridge.  In 
their  annual  report,  urge  the  building  of  a  new  bridge 
at  Boylston  St. 

Pittsburg,  Pa. — Press  reports  state  that  the  stock- 
holders of  the  Ohio  River  Connecting  Ry..  owned  by 
the  Pennsylvania  R.  R.  Co.,  have  agreed  to  Increase 
lU  capital  stock  from  $1,000,000  to  $2,000,000,  to 
allow  Improvements  to  be  made  to  the  approaches  of 
the  Connecting  bridge  across  Ohio  River.  The  Im- 
provements, It  Is  stated,  will  cost  about  $1,000,000. 
and  will  Include  a  new  approach  both  to  the  AUe 
gheny  and  West  End  sides. 

Lewisburg,  Pa. — Oscar  Thompson  Is  reported  to 
have  been  appointed  by  the  State  Bd.  of  Property, 
Harrlsburg,  to  prepare  plans  for  a  bridge  to  be  con- 
structed across  Susquehanna  River  In  Lewisburg.  A 
steel  bridge.  1,200  ft.  long,  on  stone  abutments.  Is 
contemplated. 
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Comdeo,  K.  J. — Bids  will  be  received  Jan.  14  by 
James  D.  Wilkinson.  Chmn.  Bridge  Com.,  for  con- 
structing a  steel  draw  bridge  over  Cooper's  Creek  at 
Balrd  Ave.  Appropriation,  $20,000.  John  J.  Albert- 
son,  Co.   Engr. 

.Ycif  York,  K.  Y. — Bids  will  be  received  Jan.  12  bv 
Louis  P.  Haflen,  Pres.  Boro.  Bronx,  for  constructing 
a   bridge  over  Bronx  Kivcr  at   B.   177tb  St. 

Jackaonville,  Fla. — Designs,  specifications  and  bids 
will  be  received  until  Feb.  1  for  constructing  Bridge 
St.  viaduct,  to  be  prefeiably  of  concrete-steel  con- 
struction and  approximately  S40  ft.  long  and  60  ft. 
wide.  It  is  to  consist  of  5  concrete  spans.  2  112  ft. 
long  and  1  eacb  128  ft..  HO  ft.  and  30  ft.  long;  5 
steel  spans.  1  to  be  4r>  ft.  long  and  4  each  43  ft.  long. 
Address  E.  B.  IMeasants.  Ch.  Kngr.,  Atlantic  Coast 
Line  K.   K..  Wilmington,  N.  C. 

Sandusky.  O. — The  Toledo  Lakeside  R.  U.  Co.  is  re- 
ported to  be  contemplating  the  building  of  a  bridge 
across   Sandusky   Bay. 

French  LaniUng.  Mich. — Press  reports  state  that 
the  Wabash  R.  U.  Co.  will  construct  a  steel  bridge 
across  Huron  Bay,  this  cit.v. 

StcubeoiiUc ,  O. — An  ordinance  has  been  passed  by 
the  City  Council  granting  the  Steubenvllle  Bridge 
Co.  the  right  to  construct  a  bridge  in  this  city,  at 
Market  St. 

La  Croksc,  lti«  — The  La  Crosse  St.  Ey.  Co.  and 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  are  re- 
ported to  be  contemplating  the  building  of  a  steel 
viaduct  at  Rose   St. 

K>in«a8  Citii.  Mo. — Local  press  reports  state  that 
an  agreement  has  been  reached  between  the  Kansas 
Citv  Belt  Ry.  Co.  and  the  Metropolitan  St.  Ry.  Co., 
whereby  the  said  Companies  will  construct  a  viaduct 
at  Summit  St. 

St  Louis,  Ho. — Press  reports  state  that  the  Union 
Depot  Terminal  Co.  proposes  to  construct  a  bridge  at 
Mullanphv  St.  and  to  spend  about  $1.5,000,000  for 
terminals'  and  an  elevated  road.  M.  M.  Stephens  Is 
reported  to  be  interested. 

Damascus.  III. — 'ilie  citizens  of  Harlem  township 
are  reported  to  have  voted  Dec.  27  in  favor  of  con- 
structing a  bridge  across  I'ecatonica  River,  at  a  prob- 
able cost  of  from  $10,000  to  $15,000. 

miicaukce.  Wis. — Chas.  J.  Poetsch,  City  Engr., 
writes  that  It  is  propose<l  to  erect  a  bascule  bridge 
at  W.  Water  St..  but  plans  have  not  as  yet  been 
approved  by  the  Covernment. 

According  to  local  press  reports  the  building  of  a 
bridge  at  Bartlett  St.  Is  contemplated,  and  that  bonds 
for  said  purpose  have  been  sold. 

Local  press  reports  state  that  the  $150,000  Jones 
Island  Bridge  bonds  have  been  sold. 

"WHloKsprings,  III. — Bids  will  be  received  about 
Jan.  17  bv  the  Bd.  of  Trua.  of  the  Village  of  Spring 
Forest  for  furnishing  material  and  constructing  a 
concrete  steel  culvert  across  .Vrcher  Ave..  Spring  For- 
est Village.  Thos.  Uopcroft,  Village;  Clk.  pro  tem., 
I'.  O.,  Wlllowsprings. 

Spi-ingfteld.  O. — Bids  will  be  received  Jan.  28  by 
the  Bd.  of  Co.  Comrs.  for  furnishing  material  and 
constructing  the  substructure  and  superstructure  for 
a  bridge  over  Mad  River,  on  Enon  Road,  length  of 
bridge  to  be  200  ft.  with  an  18  ft.  clear  roadway, 
and  a  sipgle  track.     A.  K.   llahn.  Co.  Aud. 

St  Paul,  Minn. — Bids  are  wanted  .Tan.  15  for  con- 
structing the  substructure  of  the  Arcade  St.  bridge 
and  the  approaches  thereto  over  the  tracks  of  the 
Northern  Pacific  (St.  Paul  &  Uuluth  Ry.  Co.)  and 
the  C  St  P.,  M.  &  O.  Rys.     Matt  Jensen,  City  Clk. 

East  Peoria.  III. — Bids  are  wanted  Jan.  27  for  con- 
structing a  65  ft.  span  combined  concrete  and  steel 
bridge  over  F'arm  Creek.  Engineer's  estimate  of  cost, 
$5,700.     B.  M.  Orr,  City  Clk. 

Silonm  Springs,  Ark. — The  Levying  Court  is  re- 
ported to  have  appropriated  $5,000  for  a  bridge  to  be 
built  at  Fisher  J'ord.  E.  L.  Taylor.  Co.  Judge.  Bent- 
onvllle. 

Arkadelphia,  Ark. — It  is  stated  that  bids  are 
wanted  Feb.  10  for  constructing  a  steel  bridge  over 
Onachita  River.  The  bridge  is  to  be  514  ft.  long 
with  a  16-ft.  roadwav,  and  is  to  consist  of  2  steel 
spans  of  175  ft.  each  and  2  steel  spans  of  80  ft. 
each  ;  it  1«  to  rest  on  tubular  steel  piers  filled  with 
concrete.     Joe  Hardage,  Co.  Judge. 

Colorado  Springs,  Colo. — The  residents  of  the  East 
Side  are  reported  to  have  decided  to  request  the  Santa 
Fe  R.  K.  to  construct  an  80  ft.  bridge  at  Costilla  St. 
Instead  of  the  60  ft  structure,  for  which  plans  were 
submitted. 

Dickinson,  K.  D. — The  Northern  Pacific  R.  R.  Co. 
is  reported  to  be  surveying  for  a  bridge,  250  ft.  high 
and  1  mile  long,  to  be  built  near  Dickinson. 

Wciser,  Idaho. — It  is  stated  that  the  citizens  are 
contemplating  the  building  of  a  $35,000  bridge  across 
Snake  River, 

Santo  Barbara.  Cal. — The  City  Engr.  estimates  the 
cost  of  replacing  12  bridges  in  this  city,  with  stone 
structures,  at  about  $40,000. 

PAVING  AND  ROADMAKING. 

Brooklinc,  Mass. — See  "Water." 

Brockton,.  Mass. — See  "Bridges." 

Fonda.  N.  7. — Engineers  are  reported  to  be  survey- 
ing for  a  macadam  road,  which  is  to  be  built  by  the 
State  Engineer  early  in  the  spring,  from  Fonda  to 
Berryville  and  Tribes  Hill. 

Royallon.  K.  T. — The  Co.  Bd.  of  Superv.  is  reported 
to  have  passed  a  resolution  appropriating  $9,200  for 
a  road  to  be  built  from  Royalton  to  Mlddleport,  a  dis- 
tance of  about  3  miles.  The  road  is  to  be  constructed 
under  the  Higbie-Armstrong  law,  and  the  State  will 
also  contribute  $9,200. 

Binghamton,  A'.  Y. — Local  press  reports  state  that 
about  $25,000  will  be  spent  next  year  by  11  towns  In 
this  county  for  road  improvements. 

Colesville.  N.  Y. — Resolutions  have  been  adopted  by 
the  Bd.  of  Superv.  for  constructing  about  10^4  miles 
of  roads  in  this  town. 


Johnstown,  X.  Y. — The  Bd.  of  Superv.  has.  accord- 
ing to  local  press  reports,  appropriated  $69,700  for 
constructing  about  12  miles  of   road  in  this  town. 

Riverhea<l,  L.  I..  N.  Y. — It  Is  stated  that  $126,951  is 
to  be  expended  by  10  towns  in  the  Co.  of  Suffolk  next 
year ;  the  State  is  to  contribute  half  this  amount. 

Dansvillc,  N.  Y. — The  Co.  Bd.  of  Superv.  is  reported 
to  have  under  consideration  the  constructing  of  a 
road  from  Dansville  to  Mt  Morris,  at  a  cost  of  about 
$29,000. 

Xcw  Yoik,  N.  Y. — Bids  will  be  received  Jan.  12  by 
Louis  F.  Haffen,  Pres.  Boro.  Bronx,  for  repavlng  with 
asphalt  on  a  concrete  fouudatlon  the  roadway  of  B. 
149th  St.;  also  for  regulating,  grading,  setting  curb 
stone,  flagging  sidewalks,  laying  crosswalks,  building 
approaches,  placing  fences,  laying  macadam  pavement 
on  portions  ot  several  streets.  Engineer's  estimate  is 
as  follows  :  15,700  sq.  yds.  of  asphalt  and  U,03U  sq. 
yds.  macadam  pavement,  2,420  cu.  yds.  concrete,  12,- 
010  cu.  yds.  rock  and  14,260  cu.  yds,  earth  excavation. 
15,685  lln.  ft.  new  curbstone,  73,080  sq.  ft.  flagging, 
etc. 

Bids  will  be  received  Jan.  16  by  McDougall  Ilawkes, 
Comr.  of  Docks,  Dept.  of  Docks  &  Ferries,  for  furnish- 
ing material  aud  paving  with  asphalt  the  new  made 
laud  between  18th  and  21st  Sts.,  and  with  granite  be- 
tween piers  old  20  and  new  16,  East  Kiver. 

Bids  will  be  received  Jan.  13  by  Jacob  A.  Cantor, 
Boro.  Pres.,  for  regulating,  grading  and  paving  on  a 
concrete  foundation  the  roadway  of  St.  Nicholas  Ave. 
Engineer's  estimate  is  as  follows :  51,400  sq.  yds. 
asphalt  block  paving,  4,170  cu.  yds.  of  concrete,  in- 
cluding mortar  bed  ;  8,000  lin,  ft.  new  curbstone  on  a 
concrete  foundation,  6,700  lin.  ft.  old  curbstone,  re- 
dressed,  rejointed  and  reset,   etc. 

Oak  Tree,  N.  J. — The  Co.  Bd.  of  Chosen  Freeholders, 
at  New  Brunswick,  are  considering  the  macadamizing  of 
a  road,  about  4  miles  long,  between  Oak  Tree  and 
Woodbridge. 

Wfchauken,  N.  J. — Local  press  reports  state  that 
the  following  are  the  bids  received  by  the  Weehawken 
Township  Com.  for  asphalting  a  portion  of  Highpoint 
Ave. :  Lvalde  Asphalt  Paving  Co.,  $10,898,  and  Bar- 
ber Asphalt  Paving  Co.,  $11,422. 

Xewark,  N.  J. — A  resolution  has  been  adopted  by 
the  Bd.  of  Pub.  Wks.  authorizing  the  Supt.  of  Wks.  to 
macadamize  a  portion  of  Military  Park. 

Stewurtsville,  N.  J.- — Co.  Surv.  Salmon  is  reported 
to  be  making  a  survey  for  a  road  from  this  town  to 
I'hiillpsburg,  and  will  submit  an  estimate  of  the  prob 
able  cost  of  macadamizing  said  road. 

Pittsburg,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Lowville,  N.  Y. — The  Co.  Bd.  of  Superv.  has  been 
petitioned  to  construct  a  road  from  Pickney  to  Low- 
ville,  a  distance  of  about   12   1-3   miles. 

Fleming,  N.  Y. — The  Co.  Bd.  of  Superv.  has  voted 
to  construct  3  miles  of  State  road  along  the  west  side 
of  the  lake  in  this  town. 

Belair,  Md. — The  Co.  Comrs.  are  said  to  liave  under 
consideration  the  extension  of  the  Woolsey  macadam- 
ized road  from  Chuichville  to  Havre  de  Grace. 

Union,  N.  J. — Bids  will  be  received  by  the  Bd.  of 
Council  until  Jan.  26  for  improving  a  portion  of 
New  Vork  Ave.,  by  paving  with  asphalt  on  a  con- 
crete foundation  and  with  specification  block  on  a 
sand  foundation.     Emil  Bautz,   Jr.,  Town  Clk. 

Augusta,  Qa. — The  City  Council  has  ordered  Ford 
St.  paved  with  Belgian  block;  about  1,000  yds.  will  be 
required. 

The  St.  &  Drains  Com.  has  under  consideration  the 
relaying  ot  asphalt  on  BioadSt.,  about  52,000  sq.  yds. 
It  is  probable  that  both  brick  and  asphalt  will  be  laid 
on  old  concrete  base. 

Pooler,  Ga. — There  Is  talk  of  petitioning  the  Co. 
Comrs.  at  Savannah  to  complete  the  Louisville  Road 
from  Pooler  to  Effingham  Co.  line. 

Shinnston,  W.  Va. — See  "Water." 

Toledo,  0. — The  Co.  Comrs.  have  decided  to  ask  the 
City  Council  to  use  Lake  Erie  asphalt  block  in  paving 
Erie  St. 

Columbus  0. — Ordinances  have  been  adopted  by  the 
City  Council  authorizing  the  grading  and  paving  por- 
tions of  Noble  St.  and  Oregon  Ave.  with  asphalt,  hard- 
burned  brick  or  block  or  other  substantial  material, 
setting  5-ln.  curb,  and  constructing  the  necessary,  sub- 
drains  and  catch  basins. 

Three  Ilivers,  Mich. — Bids  are  wanted  Feb.  17  for 
paving  Flint  Ave.  with  brick,  as  advertised  in  The 
Engineering  Record. 

CincinnaU,  O. — Bids  will  be  received  Jan.  23  (re 
advertisement)  for  paving  with  granite  block  a  portion 
of  Gilbert  Ave.     Robt.  Allison,  Pres.  Bd.  I'ub.  Service. 

Oicosso,  Mich. — Bids  are  wanted  Jan.  30  for  14.283 
sq.  yds.  brick  or  block  pavement,  on  concrete  founda- 
tion, as  advertised  in  The  Engineering  Record. 

Alton,  III. — The  Co.  Bd.  is  talking  of  paving  with 
brick  the  square  around  the  court  house. 

The  Federal  Lead  Co.,  ot  Alton,  expects  to  pave  all 
Its  streets  with  brick  in  the  spring.  E.  E.  Butledge, 
City  Engr. 

Belleville,  III. — The  city  will  pave  Race  St.  for  6 
blocks.  At  next  Council  meeting  it  will  be  decided 
whether  asphalt  or  brick  will  be  used.  Louis  Graner, 
City  Engr. 

Terre  Haute,  Ind. — Ralph  H.  Sparks,  City  Engr.. 
writes  that  Roberts  &  Co.  have  secured  the  contract 
for  Improving  6th  and  7th  Aves.,  for  $12,915. 

Sioux  City,  la. — The  property  owners  of  W.  3d  St. 
are  about  to  petition  the  City  Council  to  pave  that 
thoroughfare  with  brick  on  a  sand  foundation. 

Cleveland,  0. — Bids  are  wanted  Jan.  27  tor  grad- 
ing, draining,  curbing,  paving  with  brick  and  improv 
ing  portions  ot  numerous  streets.  Chas.  P.  .Salen. 
Dlr.  i'ub.  Wks. 

Chicago  Heights,  Ill.—rA  petition  Is  being  signed  to 
pave  Illinois  St.  with  vitrified  brick  and  to  curb 
with  stone,  the  paving  to  be  40  ft.  wide  and  to  cost 
about  |5  per  running  it. 


Grand  Rapids,  Mich. — The  City  Engr.  has  submitted 
to  the  Bd.  ot  I'ub.  Wks.  the  following  estimates  for 
improving  a  portion  of  GrandVllle  Ave.  Bituminous 
macadam  with  brick  b.'tween  the  car  tracks  and  8  In. 
on  either  side  $67, ,142  ;  asphalt  block  on  gravel,  $83,- 
597  ;  asphalt  block  on  concrete,  $92,480  ;  brick  on  con- 
crete, $63,002. 

Greenville,  O. — Bids  will  be  received  Jan.  24  by  E. 
E.  Calderwood.  City  Clk.,  for  fmnlshing  material  and 
improving  with  asphalt  block  portions  of  E.  3d  St. 

Cleveland,  O. — Contracts  for  draining,  curbing  and 
brick  paving  on  portions  of  12  streets  (bids  opened 
Dec.  23)  have  been  awarded  as  follows:  Herring  & 
Burgess.  G  streets,  $21,403;  Baldwin  Bros.  &  Graham. 
4  streets,   $7,747,  and  Roehl  Bros.,  2  streets,  $6,.390. 

Bids  will  be  received  until  .Tan.  20  for  grading, 
curbing  and  paving  with  brick  on  portions  of  several 
streets ;  also  until  Feb.  3  for  paving  with  asphalt,  on 
portions  of  several  other  streets.  Chas.  P.  Salen, 
Dlr.    Pub.   Wks. 

Winton  Place,  O. — Bids  will  be  received  Jan.  26  by 
the  Village  Council  for  $5,190  bonds,  the  proceeds  to 
be  used  for  Improving  portions  of  Belle  Ave.  Louis 
G.  Dittoe,  Village  Clk. 

Sandusky,  O. — Bids  are  wanted  Feb.  4  for  paving 
a  portion  of  Hayes  Ave.  with  brick,  block  asphalt, 
sheet  asphalt  or  Warren's  bituminous  macadam  wa- 
terproof pavement.     Alex.  M.   Wagner,   City  Clk. 

Cincinnati,  0. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Service  until  Feb.  4  for  furnishing  material  and 
improving  portions  of  Oregon  and  Delaney  Sts.  by 
paving  the  roadway  with  brick,  setting  old  curbs  and 
furnishing  and  setting  new  granite  curbs.  Geo.  F. 
Holmes,  Clk, 

St.  Louis,  Mo. — The  following  are  the  lowest  bids 
for  paving  opened  Dec.  30 ;  Cherokee  St.,  Common- 
wealth Construction  Co.,  $14,843 ;  Manchester  Ave., 
Parker-Washington  Co.,  of  W.  Va..  $79,921  ;  West 
Pine  Boule.,  Granite  Bituminous  Paving  Co.,  $12,501  ; 
Jefferson  Ave.,  P.  W.  Schneider,  Jr.,  $14,249;  Compton 
Ave.,  J.  C.  Finck,  Jr.,  $8,645. 

I,ouisville,  Ky. — See  "Electric  Railways.*' 

Bessemer,  Colo. — Local  press  reports  state  that  the 
citizens  are  about  to  petition  the  City  Council  to  pave 
wltli  brick,  on  a  concrete  base.  Northern  and  Evans 
Aves. 

Durango,  Colo. — The  replacing  in  the  spring  of  the 
cedar  blocks  on  State  St.  with  macadam  Is  reported  to 
be  under  consideration. 

Denver,  Colo. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  contemplates  making  the  following 
improvements  during  the  coming  year  :  Grading,  curb- 
ing and  paving  with  basalt  macadam,  and  brick  or 
cement  gutter  in  the  Eighteenth  Ave,  Improvement 
Dist.  No.  1,  estimated  to  cost  $79,217  ;  in  Ogden  St. 
Improv.  Dist.  No.  1,  paving  similarly,  estimated  to 
cost  $17,743  ;  for  paving  with  macadam  in  Boulevard 
Improv.  Dist.  No.  1  and  with  sheet  asphalt  on  2Uth 
Ave.  ;  for  laying  sidewalks  in  several  districts,  includ- 
ing the  following :  So.  Bway.  Sidewalk  Dist.  No.  2, 
estimated  to  cost  $50,128  ;  Sidewalk  Dist.  No.  12,  es- 
timated to  cost  $54,600. 

Oakland,  i;al. — The  City  Engr.  estimates  the  cost 
of  constructing  bituminous  crosswalks  on  the  mac- 
adamiZL'd  streets  of  the  city,  $127,000. 

Huit  Lake  City,  Utah. — City  Engr.  L.  C.  Kelsey 
writes  that  F.  G.  Palmer,  of  this  city,  was  awarded 
tile  contract  for  constructing  cement  sidewalks  for 
1903  at  50  cts.  per  cu.  yd.  for  1,500  cu.  yds.  excava- 
tion, and  at  15%  cts.  per  sq.  ft.  for  50.000  sq.  ft. 
cement  pavt.  ;  total,  $8,687.50.  The  City  Street  Im- 
provement Co.  bid  $10,275  and  last  year's  bid  was 
$9,150. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Clinton,  Me. — The  Clinton  Electric  Light  &  Power 
Co.,  of  Clinton,  has  been  incorporated ;  capital,  $10,- 
000.  Incorporators :  Manly  Morrison.  F.  L.  Besse. 
and  J.  B.  Davis,  all  of  Clinton. 

Boston,  Mass. — Mayor  Collins  has  approved  the  loan 
ordinance  which  provides  $10,000  for  an  electric  plant 
for  the  Parental  School,  $175,000  for  lands  and  build- 
ings for  schools,  and  $5,000  for  a  foot  bridge  over 
the  N.  Y.,  N.  H.  &  H.  R.  E.  tracks  on  Gainsboro  St. 

Bangor,  Me. — Engineer  Fred,  T.  Dow  writes  In  re- 
gard to  the  development  of  the  water  power  of  Penob- 
scot River  and  Pushaw  Pond,  that  the  matter  is  be- 
ing agitated  and  there  is  a  possibility  of  developing 
a  total  of  100,000  H.-P.  The  matter  is  now  under 
public  discussion,  and  its  development  depends  on 
the  action  of  the  people  in  this  section,  and  the 
sale  of  power  to  warrant  the  work. 

East  Harrisville,  N.  H. — The  East  Harrisvllle  Wa- 
ter Power  Co.  has  been  incorporated,  with  a  capital 
of  $20,000. 

Niagara  Falls,  N.  7. — The  Council  Is  stated  to  have 
granted  the  Lower  River  Power  &  Water  Supply  Co. 
a  franchise  to  construct  and  maintain  a  transmission 
line. 

Cooperstown,  N.  Y. — The  Clinton  Mills  Power  Co. 
Is  stated  to  have  secured  the  contract  for  lighting  the 
city  for  5  yrs.,  at  $70  per  light  per  yr, 

Dunkirk.  N.  Y. — The  Dunkirk  Power  &  Htg.  Co. 
has  been  incorporated,  with  a  capital  of  $50,000,  by 
Albert  W.  Cummings,  H.  Durreii  and  H.  T.  Litchfleld. 
all   of   Dunkirk. 

Itinghnmton.  N.  Y. — The  Bd.  of  Superv.  is  stated 
to  have  accepted  the  report  of  the  committee  con- 
sisting of  Supervisors  Williams  and  Van  Patten,  pro- 
viding for  the  erection  and  maintenance  of  an  Iso- 
lated heating  and  lighting  plant;  It  will  cost  about 
$4,565. 

.Icnry  City,  N.  •/. — The  Street  and  Water  Bd.  Is 
stated  to  have  decided  to  award  the  contract  for 
lighting  the  cltv  with  electricity  for  5  years  to  the 
t'nited  Electric  Co.  .\bout  1,373  electric  lights  will 
be  furnished  at  $97.50  each  per  yr. 

.luhnstoun.  Pa. — The  Consumers'  Light,  Heat  & 
Power  Co.  is  stated  to  have  purchased  a  site  on  Bed- 
ford and  Banmer  Sts.  for  its  power  plant.  Saml. 
Lenhart  and  C.  B.  Schry  have  been  appointed  on  the 
building  committee. 
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York.  Pa. — The  North  York  1,'ouncll  Is  stated  to 
ha^e  pa.ssed  the  ordinance  granting  permission  to  tlie 
Merchants'  Electric  Light,  Heat  &  I'owcr  Co.,  of 
Vorlt,  to  extend  its  line  tlirough  the  borough. 

titrouiUburg .  Pa. — C.  J.  Young,  3718  N.  Carlisle  St.. 
Philadelphia,  Secy.  Delaware  Water  Gap  Water  Power 
Co..  writes  that  it  is  proposed  to  construct  a  plant, 
at  a  cost  of  about  $500,0'IO.  and  contracts  will  prob- 
ably l>e  let  in  May.  Engineer,  Jos.  II.  Young,  19  N. 
Paxson  St.,  Philadelphia. 

Iturlhtgame,  Kan.  -It  is  reported  tliat  the  City 
Council  want  bids  for  furnishing  material  and  sup- 
plies for  a  complete  electric  system.  J.  P.  Slaughter. 
Chmn. 

Jiew  York,  N.  Y. — Bids  will  be  recelyed  .Tan.  19  by 
Robt.  Grier  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity  for  furnishing,  operating  and  maintaining 
electric  lamps  for  lighting  streets,  public  buildings 
and  parlis  in  the  various  Boroughs  for  1  year,  com- 
mencing Jan.   1  to  Dec.  31,  1903. 

Marion,  8.  C. — See  "Water." 

FAizabnth  City,  N.  C. — See  "Water." 

Columbus,  O. — Contracts  for  the  municipal  electric 
light  plant  are  stated  to  have  been  awarded  as  fol- 
lows :  For  boilers  to  the  Babcock  &  Wiicox  Co.  of 
New  York,  N.  Y.,  for  $14,611.  and  for  the  turbine 
section  of  the  now  plant  to  Westinghouse,  Church, 
Kerr  &  Co.,  of  New  York,  N.  Y.,  for  $56,735. 

Director  of  Pub.  Wks.  Immei  is  stated  to  have  au- 
thorized Jos.  Dauben,  Eberly  Bldg.,  to  furnish  plans 
and  specifications  and  superintend  the  construftion 
of  the  l)ulldinf;  for  the  new  municipal  light  plant ; 
the  building  will  cost  between  $30,000  and  $50,000. 

Cleveland,  O. — The  only  bid  received  by  the  Bd.  of 
Control  Dec.  29  for  lighting  1,100  arc  lights  is  stated 
to  have  been  submitted  by  tlie  Cleveland  Illuminating 
Co.  at  $77.88  each  per  yr.  for  lamps  fed  by  overhead 
wiring,  and  on  the  others  $92.76  each  per  yr. 

Youngatown,  O. — See  "Electric  Railways." 

Kokomo,  Ind. — Geo.  J.  Morratt,  Pres.  Kokomo  Ky. 
&  Light  Co.,  is  stated  to  have  secured  a  franchise  to 
construct  a  steam  and  hot  water  system  in  Kokomo. 

Milaca,  Minn. — It  is  reported  that  the  village  elec- 
tric light  plant  is  to  be  rebuilt  at  once. 

Lakepark,  Minn. — The  proposition  to  construct  an 
electric  light  plant  will  soon  be  voted  upon,  accord- 
ing to  reports. 

Btuifton,  Ind. — The  C.  L.  Olds  Construction  Co.  is 
stated  to  have  secured  the  contract  for  constructing 
an  electric  light  plant  at  Bluffton,  for  about  $25,000. 

Detroit,  Mich. — A  press  report  states  that  Alex. 
Dow,  of  Detroit,  Mgr.  Edison  Electric  Co.,  has  pur- 
chased the  Crawford  Fort  tract,  located  at  Delray,  to 
l)e  used  as  a  site  for  a  power  plant. 

Cameron,  W.  Va. — G.  S.  Emsheimer,  of  Wheeling, 
W.  Va.,  Is  reported  to  have  applied  for  a  franchise  tor 
an  electric  light  plant. 

Ironwood,  Mich. — Ed.  D.  Nelson,  Pres.  of  the  First 
Natl.  Bank,  is  reported  to  have  applied  for  a  franchise 
to  supply  the  city  lighting  and  fuel  gas.  lie  already 
operates  the  street  railway  and  electric  lighting  plant. 

Lanesboro,  Minn. — See  "Water." 

Cheboygan.  Mich. — The  Supervisors  are  reported 
to  have  granted  permission  to  the  W.  &  A.  McArthur 
Co.  to  build  a  dam  and  locks  at  the  rapids  in  Black 
River  for  establishing  a  large  water  power  plant,  to 
turnl.sh  electricity  for  lighting  the  city  of  Cheboygan 
and  furnishing  power  for  various  enterprises.  The 
work  will  be  done  next  summer. 

Yerndale,  Minn. — Bids  will  be  received  Jan.  24  by 
the  Village  Council  for  $7,000  bonds,  to  be  used  for 
constructing  an  electric  light  plant.  II.  Lyons,  Vil- 
lage Recorder. 

Marinette,  Wis. — The  stockholders  of  the  Marinette 
&  Menominee  Paper  Co.  are  reported  to  have  appoint- 
ed a  committee  consisting  of  S.  M.  Stephenson,  A.  C. 
Merryman,  and  J.  A.  Van  Cleve,  to  investigate  the 
feasibility  of  constructing  a  dam  and  power  plant  at 
Chappie  Rapids. 

Clarence.  Mo. — G.  T.  Gllman,  Mayor,  writes  that  it 
1r  proposed  to  construct  an  electric  light  plant,  at  a 
cost  of  $10,000.  J.  L.  Ridings,  J.  M.  Wine  and  G.  T. 
Gilman,  are  on  the  committee. 

Dalian.  Tex. — P.  de  C.  Bali  and  Chas.  L.  Wakefield 
are  reported  to  have  filed  a  petition  for  a  charter  for 
the  Dallas  Ice,  Light  &  Power  Co. ;  capital,  $200,000. 
The  company  will  furnish  electric  lights,  ice  and 
cold  storage  and  the  plant  will  he  located  down  town. 

Patcnee,  Okla. — The  Pawnee  Electric  Light  &  Power 
Co.,  of  Pawnee,  has  been  incorporated,  with  a  cap- 
ital of  $50,000.  Incorporators :  W.  L.  Warr  and  J. 
S.  Moffltt,  of  Pawnee,  and  A.  Ward,  of  Sagnache,  Colo. 

Chattanooga,  Tenn. — The  Consumers'  Gas  Co.  Is  re- 
ported to  have  filed.  In  the  office  of  the  Register,  ap- 
plication for  a  charter  to  operate  a  plant  for  furnish- 
ing illuminating  gas  to  the  city  and  suburbs.  Incor- 
porators :   Ed.  Watklns,  J.  E.  Annis,  and  others. 

Obion,   Tenn. — See   "Water." 

Brinkley,  .4rft. — See  "Water." 

Kinriman.  Kan. — -The  Kingman  Water  Power  & 
Mfg.  Co.,  of  Kingman,  has  been  Incorporated,  with  a 
capital  of  $40,000. 

Fayetteville,  Tenn. — The  Bd.  of  Aldermen  Is  stated 
to  have  contracted  with  the  Fayetteville  Electric  Light 
Co.  to  furnish  lights  for  the  town  for  the  next  5 
years  for  $1,700  a  year.  The  company  contemplates 
extensive  Improvements.  A  rock  dam  will  be  con- 
structed across  Elk  River,  and  in  addition  to  furnish- 
ing lights  electricity  will  be  generated  to  furnish 
power  for  manufacturing  purposes. 

Havre,  Mont. — E.  V.  Hauser  Is  reported  to  have 
secured  a  franchise  to  construct  and  operate  an  elec- 
tric light  plant. 

Weiner,  Idaho. — See  "Water." 

Bllendale',  2f.  D. — It  Is  stated  that  J.  A.  .Tohnson, 
of  Fargo,  will  establish  an  electric  light  plant  here 
In  the  spring. 


Yreka,  Cal. — Edwin  T.  Osborn,  of  San  Francisco, 
and  Edgar  T.  Wallace,  of  Yreka.  are  reported  to  have 
purchased  the  plant  of  the  Qulnne  Electric  Light  & 
Power  Co.,  at  Yreka.  They  intend  expending  about 
$25,000  in  Improvements. 

Orovillc,  Cal. — The  Golden  State  Power  Co.  is  stat- 
ed to  have  secured  all  the  water  rights  and  filings  on 
the  north  fork  of  Feather  River  from  the  big  bend 
In  Butte  County  above  Orovllle  to  the  big  meadows 
In  I'lumns  County.  The  company  proposes  to  bring 
power  direct  to  San  Francisco.  A  corps  of  engineers 
has  been  at  work  for  the  past  year,  and  practically 
ail  of  the  preliminary  work  and  surveys  have  been 
completed.  A.  S.  Macdonald,  of  Oakland,  is  Pres.  of 
the  company. 

Colorado  Uprings,  Colo. — The  Pike's  Peak  Ilydro- 
Electric  Co.  has  been  incorporated,  with  a  capital  of 
$700,000.  to  generate,  distribute  and  sell  electricity 
for  light,  heat  and  power  purposes  in  El  Paso  County. 
Directors  :    Geo.  A.  TafT,  H.  C.  Hall,  and  others. 

Nel8on,  B.  C. — The  ratepayers  are  reported  to  have 
voted  to  issue  $150,000  bonds  for  a  power  plant  and 
extending  the  city's  electric  light  system. 

ELECTRIC  RAILWAYS. 

Norton,  Mass. — Surveyors  are  reported  to  be  at 
work  on  the  extension  of  the  Norton  &  Taunton  St. 
Ry.  from  Norton  Center  through  East  Norton  to  Eas- 
ton.     C.  E.   Short,  Ch.  Engr.,  Norton. 

Chfhnsford,  .Uttas. — The  Lowell,  rh'lmsford  &  Nab- 
nasset  R.  R.  Co.  is  stated  to  have  petitioned  the 
Selectmen  for  a  franchise  to  construct  a  line  from 
West  Chelmsford  Centre  through  Noi'th  Chelmsford, 
Chelmsford  Centre  to  Billeiica. 

Sheridan,  N.  Y. — The  Lake  Shore  Traction  Co.  is 
stated   to  have  secured  a  franchise  In  Sheridan. 

Clifton  Springs,  jV.  Y. — The  Rochester  &  Eastern 
Rapid  Ry.  Co.  Is  stated  to  have  secured  right  of  way 
through  this  village.      A.  L.  Parker,  Mgr.,  Rochester." 

Brooklyn,  N.  Y. — G.  M.  Gest,  277  Bway,  N.  Y. 
<,'ity,  has  secured  additional  contracts  for  placing  un- 
derground the  remainder  of  the  overhead  system  of 
the  Brooklyn  Heights  R.  R.  Co.,  which  is  being  done 
on  account  of  the  recent  order  of  Com.  Robt.  G.  Mon- 
roe. This  will  practically  complete  the  removal  of 
the  overhead  system  of  that  company  within  the 
prescribed  area,  and  work  will  be  finished  early  in 
the  spring;  contract  amounts  to  about  $40,000. 

Washington,  N.  J. — Engineers  of  the  Easton  & 
Washington  Traction  Co.  are  reported  to  have  begun 
a  survey  of  the  proposed  location  of  the  power  house 
on  the  R.  M.  Petty  farm  in  the  township.  They  will 
also  make  a  complete  map  of  the  proposed  route  of 
40  miles,  connecting  Easton,  Hackettstown,  Belvidere 
and  Clinton,  with  Washington  as  a  center. 

Perth  Amboy,  iV.  /. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Rarltan  Traction  Co.  W. 
G.  Rock,  Supt.,  Perth  Amboy. 

Bordentown,  N.  J. — It  is  stated  that  the  Camden  & 
Trenton  Ry.  Co.  will  erect  a  1-story  brick  power 
house  In  Bordentown,  to  cost  $60,000.  Dr.  J.  S.  Gil- 
bert,   Supt.,   Bordentown. 

Belle  Vernon,  Pa. — The  Webster,  Monessen,  Fayette 
&  Belle  Vernon  St.  Ry.  Co.  is  reported  to  be  consid- 
ering plans  for  the  construction  of  a  line  from  Belie 
Vernon  to  Uniontown,  a  distance  of  30  miles. 

Scrunton,  Pa. — The  Scranton  Lake  Speedway  Co. 
has  been  Incorporated,  with  a  capital  of  $100,000.  It 
will  construct  an  electric  railway  to  a  park  on  the 
mountains  east  of  the  city.  C.  G.  Boland  and  Dr. 
G.  E.  Hill,  of  Scranton,  are  among  the  Incorporators. 

Rockville  Center,  L.  I.,  N.  Y. — The  New  York  & 
Long  Island  Traction  Co.  is  stated  to  have  petitioned 
the  Village  Trus.  for  a  franchise. 

Rochester,  N.  Y. — The  Buffalo  &  Depew  Electric  Ry. 
Co.  is  reported  to  be  securing  right  of  way  to  lay 
its  tracks  In  the  southwestern  part  of  city.  E.  Mel- 
vln,  Ch.  Engr.,  Depew. 

Richmond,  Va. — Frank  Jay  Gould,  of  New  York, 
N.  Y'.,  Is  reported  to  have  purchased  all  the  street 
railways  in  and  around  Richmond,  including  the  Rich- 
mond and  Petersburg  line.  It  is  reported  that  many 
Improvements  are  contemplated. 

Elizabeth  City,  N.  C,. — See  "Power  Plants.  Gas  and 
Electricity." 

Elizabeth  City,  N.  C— See  "Water." 

Ft.  Wayne,  Ind. — Engineers  are  reported  to  be  sur- 
veying the  route  on  the  right  of  way  which  has  been 
secured  by  the  Ft.  Wayne  &  Springfield  Ry.  Co.  The 
Ch.  Engr.  of  the  party  is  A.  W.  FIshbaugh,  of  Celina. 
The  company  purposes  to  build  a  line  from  Spring- 
field, through  TIrbana,  Sidney,  New  Knoxvllle  and  St. 
Mary's  to  Ft.  Wayne,  Ind. 

Jejfcrsonville,  Ind. — Engineers  of  the  Jeffersonvlile 
&  Madison  Electric  Ry.  Co.  are  stated  to  have  com- 
pleted the  preliminary  surve,v  of  the  road  between  the 
terminal  stations,  and  the  company  will  proceed  at 
once  to  secure  the  necessary  right-of-way.  The  road 
will  run  through  Charlestown.  New  Washington  and 
Hanover.  Louis  Schenck,  of  Seymour,  is  reported  In- 
terested. 

Ottawa.  III. — The  Ottawa,  Marseilles  &  Morris  Ry. 
Co.,  of  Ottawa,  Is  reported  incoi-porated  with  a  cap- 
ital of  $50,000.  to  construct  a  line  from  Ottawa 
through  Marseilles  and  Seneca  to  Morris.  Incorporat- 
ors :  J.  F.  MoloneJ,  J.  J.  Graham,  and  others,  all  of 
Ottawa. 

Bloomlngion.  HI.— The  Bioomington,  Pontlac  & 
Joliet  Electric  Ry.  Co.  is  reported  incorporated,  to 
construct  an  electric  railway  between  Bioomington 
and  Joliet,  to  connect  there  with  an  electric  line  now 
in  operation  to  Chicago. 

Belleville,  III. — The  Belleville  &  Mascoutah  Ry.  Co. 
and  the  Belleville  &  Freeburg  Electric  Ry.  Co,  have 
been  Incorporated;  capital  of  both  roads  Is  placed  at 
$600,000.  Incorpoi-ators :  Chas.  Thomas.  Fred  and 
George  Gelssler.  of  Belleville,  on  the  Mascoutah  line, 
and  Chas.  Becker,  of  Freeburg,  on  the  Freeburg  line. 

Oreen  Bay.  Wis. — The  Knox  Construction  Co.  is 
stated  to  hjve  petitioned  the  City  Council  for  a  fran- 
chise.    Mr.  Ileskett,  Res.  Mgr.,  Gray  BIk. 


Adrian.  Mich. — Dr.  Ducket,  of  Bowling  Green,  C, 
is  reported  Interested  in  the  construction  of  an  elec- 
tric railway   to  connect  Adrian  and  Hudson. 

Xanesville,  0. — A.  E.  Appleyard,  50  State  St.,  Bos- 
ton, Mass.,  writes  that  It  is  proposed  to  standard 
gauge  and  equip  electrically  the  B.,  Z.  &  C.  R.  R., 
recently  purchased.  J.  K.  Geddes,  of  Zanesvtile,  Is 
the  Engr.  In  Charge.  Other  parties  Interested  are 
Hamilton  &  Co.,  of  Baltimore,  Md.,  and  8.  L.  Mooney, 
of  Woodsfield,  O. 

Youngstoion,  0. — thb  Youngstown  &  Sharon  By. 
Co.  is  reported  to  have  Increased  Its  capital  stock 
from  $600,000  to  $725,000,  the  increase  to  be  used 
for  Improvements  on  the  electric  lines  owned  by  the 
company,  and  also  on  the  plant  of  the  Youngstown 
Consolidated  Gas  &  Electric  Co.  R.  Montgomery,  Gen. 
Mgr. 

Pi/jua,  O. — The  City  Council  Is  stated  to  have 
granted  the  Dayton,  Covington  &  Plnua  Traction  Co. 
a  franchise  to  extend  Its  line.  W.  Milton,  Supt., 
Dayton. 

Urbana,  0. — The  Champion  Construction  Co.  Is  re- 
ported to  have  secured  a  franchise  from  the  Comrs. 
of  Champaign  County  for  an  electric  line  to  be  built 
through  the  southwestern  part  of  the  county,  being 
a  part  of  the  proposed  road  from  Piqtu  to  Sprlng- 
fleld. 

Cincinnati,  O. — The  Co.  Comrs.  are  stated  to  have 
granted  the  Cincinnati  &  Columbus  Traction  Co.  a 
franchise  for  an  electric  railway  on  Madison  Pike, 
between   Oakley  and  Madisonville. 

'I'he  Manufacturers'  Belt  Line  Co.  has  been  incorpor- 
ated, with  a  capital  of  $25,000,  to  construct  a  trunk 
line,  to  be  operated  by  electricity,  about  1%  miles 
in  length,  from  the  Norfolk  &  Western  R.  R.  across 
the  B.  &  O.  S.  W.  tracks  to  the  Pennsylvania  R.  R. 
•  'has.  11.  Kllgour  and  Henry  Burkhold  are  among  the 
incorporators. 

Toledo.  0. — An  agreement  has  been  reached  by  rcp- 
iHsentatlves  of  the  Toledo  &  Western,  the  Garrett.  Au- 
burn &  .Vorthern  Indiana  and  the  Chicago  &  Indiana 
Air  Line  Ry.  Companies  for  a  through  electric  line 
between  Toledo  and  Chicago.  The  Toledo  &  Western 
Ry,  has  already  been  constructed  as  far  as  Fayette, 
neai-  the  Indiana  State  line.  The  project  is  being 
pushed  by  a  syndicate  headed  by  Judge  C.  M.  Stone. 
Luther  M.  Allen  and  J.  E.  Seagraves,  of  Cleveland, 
who  are  building  the  Toledo  &  Western.  The  road 
will  pass  through  Goshen  and  South  Bend. 

Huntington,  Ind. — The  Co.  Comrs.  are  stated  to 
have  granted  a  50-yr.  franchise  to  the  Ft.  Wayne  & 
Southern  Traction  Co.  tor  a  line  between  this  city  and 
Marion,  by  way  of  Warren. 

Munclc,  Ind. — The  Indiana  &  Illinois  Traction  Co., 
<if  Muncie,  has  been  Incorporated,  with  a  capital  of 
$10,500,  to  control  and  operate  a  line  or  system  of 
interurban  electric  car  lines  In  a  number  of  Indiana 
and  Illinois  counties  and  cities,  including  Crawfords- 
vllle.  Veedersburg  and  Covington,  Ind.,  and  Cham- 
iialgn,  Urbana  and  Bioomington,  111.  Incorporators: 
L.  G.  Holmes,   J.  G.  Lefller,  and  others,  all  of  Muncie. 

Mansfield,  O. — The  Mansfield  &  Eastern  Traction 
Co.,  of  East  Orange,  Is  reported  Incorporated,  with  a 
capital  of  $500,000,  to  run  a  railroad,  electric  or  oth- 
erwise, through  Mansfield,  HayesvlUe,  Reedaburg,  Jef- 
ferson and  WfM)Ster.  Ohio.  Incorporators :  Chas. 
Meily,  Jas.  J.  Maguire,  and  others. 

Ca'ssloirn.  O. — The  Council  Is  stated  to  have  grant- 
ed the  Springfield,  Troy  &  Piqua  Electric  Ry.  Co.  a 
right  of  way  through  Casstown. 

.iurnra,  III. — L.  Ilolllngsworth,  Jr.,  Glrard  Bldg., 
Philadelphia,  Pa.,  Is  reported  to  have  been  commis- 
sioned to  prepare  plans  for  a  trolley  road  and  power 
houses  for  the  Aurora,  DeKalb  &  Roxford  Electric 
Traction,  Co,  It  is  stated  that  about  $1.2.-)0,00o  will 
be  expended  for  the  improvements.  Several  power 
houses  will  I)e  provided  for,  one  to  be  located  at 
Aurora,   III.,   the  other  at  DeKalb. 

Mitchell.  Ind. — Marion  Township  Is  reported  to' 
have  voted  a  subsidy  of  $16,000  to  the  Mitchell,  West 
Baden  &  Jasper  Electric  R.  B.  It  Is  said  work  will 
begin   at    once  on    the   road. 

Kokomo.  Ind. — A  company  is  reported  to  have  been 
organized  here,  to  construct  an  electric  line  to  con- 
nect Kokomo.  Marion  and  Wabash.  Applications  for 
franchises  were  presented  to  the  commissioners  of 
the  three  counties.  The  promoters  are  G.  W.  Duke. 
O.  V.  Darby,  and  T.  C.  McReynolds,  of  Kokomo,  and 
others. 

Louisville,  Ky. — The  Louisville  Ry.  Co.  has  secured 
a  franchise  to  construct  an  electric  railway  on  Castle- 
wood  Ave.,  a  distance  of  about  %  of  a  mile.  The 
street  Is  to  be  paved  with  brick.  F.  .M.  Miller,  Ch. 
Engr.,    liOuIsvllle. 

Everett.  Wash. — The  Snohomish  Rapid  Transit  Co. 
is  reported  Incorporated,  with  $300,000  capital,  to 
build  trolley  lines  in  Snohomish  County. 

Sebraska  City.  \eb. — The  Stockholders  of  the  Ne- 
braska City  St.  Rv.  Co.  are  reported  to  have  Increased 
the  capital  stock  from  $100,000  to  $150,000.  In  addi- 
tion to  the  changing  of  the  horse  car  lines  to  electric 
lines  they  will  build  a  line  to  one  of  the  nearby  towns 
in  the  spring. 

Oakland,  Cal. — Mayor  .\nson  Barstow  is  stated  to 
have  signed  the  ordinance  granting  the  San  Francisco. 
Oakland  &  San  Jose  Ry,  Co.  a  franchise  on  Yerba 
Buena  Ave.,  to  connect  the  new  Emeryville  slips  with 
the  land  terminus  of  the  Oakland  'Transit  Consoli- 
dated and  the  Santa   Fe, 

RAILROADS. 

Iliiffuln,  A',  y. — Bids  will  be  received  Jan.  17  bv 
F.  W.  M.  Ileerwagen,  City  Compt.,  for  $17,869  grad'e 
crossing  bonds. 

Wllliamstotcn,  W.  Va. — The  Slaughters  Creek  &  Coal 
River  R.  It.  Co,  has  been  Incorporated  to  build  a  rail 
road  from  WInifrede  Junction  to  White  Oak  Creek, 
W.  E.  Roe  and  Geo,  Hunter,  of  Parkersbnrg,  W,  Va,. 
are  among  the  incorporators. 

Sutton.  W.  Va. — The  Holly  &  Hackers  Valley  R,  R, 
Co..  of  Sutton,  has  been  Incorporated  to  build  a  rail- 
road in  Braxton  County  from  the  forks  of  Holly  River 
to  Sutton.  Incorporators :  J.  II.  Brewster.  Weston, 
W.  Va.,  and  Amos  Bright,  and  others,  of  Sutton. 
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Cherrurun,  TV.  Fa. — It  Is  stated  that  the  engineers 
of  the  Western  Maryland  R.  R.  Co.  (F.  S.  Landstreet, 
<ien.  Mgr.,  Baltimore,  Md.)  are  about  to  commence 
surveying  for  the  construction  of  a  65-mile  linls  to 
i-onnect  the  Western  Maryland  R.  R.  at  Cherryrun 
with  the  West  Virginia  Central  R.  R.  at  Cumberland. 

East  St.  Louis,  III. — The  St.  Louis  &  East  Shore 
R.  R.  Co.  lias  been  incorporated,  to  construct  a  line 
from  East  St.  Louis,  through  St.  Clair.  Monroe  and 
Randolph  Counties  to  Ft  Gage,  and  passing  through 
Jackson,  Williamson,  Saline  and  Gallatin  Counties. 
Incoriwratofe :  L.  Robinson  and  U.  O.  Montgomery, 
of  East  St.  Louis ;  Z.  W.  Finker,  of  St.  Louis,  Mo., 
and  others. 

UuHlington,  W.  Va. — Surveyors  are  reported  to  be 
selecting  a  route  for  a  branch  of  the  Uuyandotte  Va! 
ley  Ry.  along  lUg  Crtek  into  Boone  Couuty  to  a  point 
near  .Madison.  The  Chesapeake  &  Ohio  R.  R.  Co. 
(J.  L).  Carlisle,  l»iv.  Supt.,  Hinton,  W.  Va..>  is  report 
ed  Interested. 

Bumarille,  Miss. — -The  North  Mississippi  &  Bay 
.Springs  R.  R.  Co.  has  been  incorporated,  to  construct 
a  line  from  Bumsville  through  Tishomingo  and  Ita- 
wamba Counties,  a  distance  of  35  miles.  Incorporat- 
ors: E.  B.  Causey,  C.  W.  Wailes  and  F.  J.  Ozanne,  of 
Memphis,  Tenn. 

Little  Rock,  Ark. — The  Felsenthal  Southern  Ry. 
Ca  has  been  Incorporated,  to  construct  a  line  from 
a  point  at  or  near  where  the  Bastrop  and  Eldorado 
R.  R.  crosses  Lake  Landing  in  Union  County,  and 
extend  to  the  State  line,  and  through  Union  Parish, 
La.,  to  some  point  to  be  hereafter  selected,  for  a  dis- 
tance of  25  miles.  Directors :  Adolph  Felsenthal,  H. 
M.  Marshall,  C.  G.  Vanghan,  and  others. 

Ovthrie.  Okla.  Ter. — The  Santa  Fe  R.  B.  Co.  is 
reported  to  have  decided  to  construct  a  line  south- 
west from  Guthrie  through  El  Reno  and  Cement,  Okla. 
Ter.,  into  Texas.     Jas.  Dun,  Ch.  Engr.,  Chicago,  Hi. 

It  Is  reported  that  the  Missouri  Pacific  R.  R.  Co. 
has  offered  to  construct  a  line  to  this  city  from  Ciare- 
moore,  Ind.  Ter.,  a  distance  of  80  miles.  Russell  Hard- 
ing, Gen.  Mgr.,  St.  Louis,  Mo. 

Enid,  Okla.  Ter. — It  is  stated  that  the  Rock  Island 
will  construct  a  line  from  North  Enid,  Okla.,  to  In- 
gersoll,  where  connection  will  be  made  with  the  Choc- 
taw &  Northern,  recently  purchjised  by  the  Rock  Isl- 
and.    W.  E.  Dauchy,  Ch.  Engr.;  Chicago,  HI. 

Chandler,  Okla.  Ter. — A  charter  Is  reported  to  have 
been  granted  to  the  St.  Louis,  El  Reno  &  Western  Ry. 
Co.,  with  a  capital  of  $100,000,  to  build  a  railroad 
200  miles  long,  from  the  eastern  border  of  Okla.,  In 
Lincoln  County,  touching  Chandler,  Guthrie,  El  Reno, 
Anadarko,  Hobart  and  Mangum,  and  end  in  the  south- 
western part  of  Greer  County.  The  Missouri  Pacific 
is  reported  Interested.  Russell  Harding,  Ch.  Engr., 
St  Louis,  Mo. 

A'eic  Orleans,  La. — The  New  Orleans  &  San  Fran- 
cisco R.  R.  Co.  Is  reported  incorporated,  with  a  cap- 
ital of  15,000,000,  to  build  a  railroad  from  New  Or- 
leans by  way  of  Arkansas  to  Chicago.  The  organiza- 
tion is  In  connection  with  the  entrance  into  New  Or- 
leans of  the  'Frisco  system.  C.  D.  Purdon,  Ch.  Engr., 
St   Louis,  Mo. 

Memphis,  Tenn. — The  Illinois  Central  R.  R.  Co.  Is 
reported  to  have  authorized  the  double  tracking  of 
its  line  from  i'uiton  to  Memphis,  a  distance  of  122 
miles.     H.  U.  Wallace,  Ch.  Engr.,  Chicago,  111. 

Egan,  Tex. — It  is  stated  that  the  Dallas,  Cleburne 
&  Southwestern  Ry.  Co.  will  extend  its  line  from  Egan 
to  Dallas,  a  distance  of  about  40  miles.  W.  D.  Myers, 
Pres.,  Cleburne,  Tex. 

Enid,  Okla.  Ter. — The  Enid,  San  Diego  &  Pacific 
Co.  is  reported  to  be  considering  the  construction  of 
a  coast  extension  for  the  St.  Louis  &  San  Francisco 
system,  between  Enid  and  San  Diego. 

Denier,  CoJo.— Orman  &  Crook  and  Good  &  Co.,  of 
El  Paso,  Tex.,  are  reported  to  have  secured  the  con- 
tract for  building  the  Moffat  road,  36  miles  out  of 
Denver.  A  tunnel  2^  miles  in  length  Is  Included  In 
the  contract.  The  contract  Is  reported  to  amount  to 
about   13,000,000. 

Omaha,  A'eb. — A  press  report  states  that  the  Rock 
Island  R.  R.  Co.  will  expend  about  $2,000,000  in  im- 
provements during  1903.  The  Iowa  line  into  Omaha 
and  the  Colorado  line  out  Of  Omaha  will  be  Improved. 
It  is  also  proposed  to  build  a  new  line  to  run  from 
Fairbury,  Neb:,  to  Harrington,  Kan.,  a  distance  of  90 
miles.     W.  E.   Dauchy,  Ch.   Engr.,   Chicago,   111. 

Seattle,  Wash. — The  Seattle  &  Canadian  B.  R.  Co. 
has  been  Incorporated,  with  a  capital  of  $2,700,000. 
It  will  run  from  Tacoma  to  Sumas,  on  the  British 
Columbia  border.  Incorporators :  John  H.  McGraw, 
Seattle :  Geo.  Turner,  of  Spokane,  and  others.  Sur- 
veys will  begin  at  once.  Principal  office  to  be  at 
Seattle. 

Spokane,  Wash. — The  Spokane  &  Kootenai  Ry.  Co. 
has  been  Incorporated,  with  a  capital  of  $3,000,000, 
by  D.  C.  Corbln,  of  Spokane ;  Jacob  Furth,  of  Seattle ; 
Cbas.  S.  Blhier,  of  Tacoma,  and  others,  to  construct 
a  railroad  from  a  point  In  or  near  Spokane  In  a  gen- 
eral northeast  and  northerly  direction  via  Pend  Oreille 
River  and  Lake,  the  Kootenai  River  and  tributaries, 
to  a  point  In  Kootenai  County,  Idaho,  a  distance  of 
200  miles. 

Son  Francisco,  Cal. — Frank  J.  Baker,  Ch.  Engr. 
Richmond  Belt  Ry.  Co.,  writes  that  E.  B.  and  A.  L. 
Stone,  of  Oakland,  have  secured  the  contract  for  «x 
cavatlng  200,000  cu.  yds.  of  material,  and  construct- 
ing the  roadbed  for  the  first  section  of  4  miles. 

Mountain  Viev,  Cal. — The  Southern  Pacific  R.  R. 
Co.  Is  reported  Interested  in  the  construction  of  a 
railroad  from  Mountain  View  to  Los  Gatos.  Wm. 
Hood,  Ch.   Engr.,   San   Francisco. 

Creede,  Colo. — The  Colorado,  Arizona  &  Gulf  R.  R. 
Co.  Is  reported  to  have  decided  to  construct  a  line 
from  Creede  to  Clifton,  Ariz.,  a  distance  of  524  miles. 
and  from  Clifton  to  San  Pedro,  Cal.,  a  distance  of 
1,600  miles.  Contracts  for  the  construction  work  will 
probably  Ije  let  about  Mar.  1st  C.  H.  Gage,  Pres.. 
Denver. 

Denting,  A',  if. — The  new  California  Short  Line  R. 
R.  Co..  of  New  Mexico,  has  been  incorporated  by  W.  G. 
Crenshaw,  Jr.,  of  New  York.  N.  Y.  :  S.  D.  Crenshaw, 
of  Richmond.  Va.,  and  R.  L.  Young,  of  Las  Cruces. 
N.  M.,  with  a  capital  of  $1,2.';0,000.  This  railroad  will 
start  at  Demlngf,  N.  M.,  and  will  proceed  easterly, 
crossing  the  Rio  Grande  and  also  the  Santa  Fe  R.  R. 
again  at  Las  Cruces.  which  will  probably  be  the  head- 
quarters of  the  company. 


PUBLIC  BUILDINGS. 

Worcester,  Mass. — Mayor  Edward  F.  Fletcher  has 
signed  the  order  authoiizing  the  loan  of  $300,000  for 
the  erection  of  the  City  Hospital.  The  Trus.  of  the 
Hospital  will  have  the  plans  for  the  changes  and  ad 
ditions  completed  at  once,  and  work  will  begin  on 
the  new  buildings  in  the  early  spring. 

Itoston,  Mass. — Lamont  G.  Burnham  is  reported  to 
have  benueathed  to  the  Boston  City  Hospital  $150,000 
for  the  erection  of  a  building. 

Everett,  Mass. — An  ordinance  is  stated  to  have  beeu 
passed  by  the  Bd.  of  Aldermen  for  the  erection  of  ii 
police   station,    to   cost    $23,U0U. 

Bridgeport,  Conn. — The  Sisters  of  Charity  of  Balti- 
more, Md.,  are  reported  as  having  plans  prepared  for 
the  St.  Vincent's  Hospital,  to  be  erected  at  N.  Main 
and  French  Sts.,  to  cost  about  $100,000. 

Brooklyn,  y.  Y. — Plans  are  stated  to  have  been 
filed  for  a  4-story  extension  to  Hah  of  Records  at 
I'ulton  St.  and  Court  Sq.,  to  cost  $400,000.  Archt.,  R. 
L.  Daus,   130  Fulton  St. 

Nete  York,  N.  Y. — Plans  are  stated  to  have  been 
filed  for  a  3-story  brick  repair  shop  for  the  Fire 
Dept,   to  cost   $150,000.      Archt.,  Ale.x.   Stebins. 

Ettston,  Pa. — It  is  reported  that  Chas.  W.  Bolton 
&  Co.,  Witherspoon  Bldg.,  Philadelphia,  will  soon  let 
contracts  for  the  erection  of  an  edifice  for  the  Olivet 
Presbyterian  Congregation. 

Philadelphia,  Pa. — The  Mayor  has  signed  the  or- 
dinance for  the  purchase  of  the  Macaiester  B^arm  as 
the  site  for  the  erection  of  the  Municipal  Hospital. 
The  sum  of  $300,000  is  now  available  for  this  im- 
provement. 

It  is  stated  that  a  Synagogue,  to  be  known  as  the 
Adath  Israel  Synagogue,  will  be  erected  at  8th  and 
Christian  Sts.,  and  cost  $175,000.  Jacob  Berger  and 
Saml.  RoDianow  are  reported  Interested. 

Kings  I'urk,  A.  Y. — The  Burleson  Hardware  Co.,  of 
Suspension  ifrldge,  has  secured  the  contract  for 
plumbing  improvements  on  Bldg.  B,  Long  Island  State 
Hospital,  Kings  I'ark,  for  $2,439. 

Xurth  Tonawunda,  N.  Y. — Andrew  Carnegie  is  stated 
to  have  oft'ered  this  city  $20,000  for  a  public  library. 

Gowanda,  2f.  Y. — Bids  will  be  received  Jan.  14  by 
the  State  Comn.  in  Lunacy,  Albany,  for  1  high-pres- 
sure boiler  with  stoker,  stoker  engine,  feed  water 
purltler  and  connections,  to  be  installed  at  the  Gow- 
anda State  Homeopathic  Hospital.  G.  L.  Heins,  State 
Archt      Address  T.   E.    Geer. 

Philadelphia,  Pa. — Andrew  Carnegie  has  offered  this 
city  $1,500,000  to  be  used  in  the  erection  of  30  branch 
libraries,  on  sites  to  be  purchased  by  the  city. 

Washington,  D.  C. — Andrew  Carnegie  has  decided 
to  give  another  $350,000  to  this  city  for  the  erection 
of  branch  libraries. 

Hazlctoti.  Po.^See  "Sewerage  and  Sewage  Dis- 
posal." 

Norfolk,  Va. — Press  reports  state  that  the  plans  of 
Herbert  D.  Hall,  of  Boston,  Mass.,  and  Henry  Morse, 
Jr.,  of  Philadelphia,  Pa.  (Assoc.  Archts.)  have  been 
accepted  for  the  Carnegie  Library ;  probable  cost, 
$45,000.  Bids  for  erecting  this  building  will  be  re- 
ceived, according  to  reports,  about  Feb.   15. 

Delaware,  0. — Andrew  Carnegie  is  stated  to  have 
offered  this  city  $200,000  for  the  erection  of  a  public 
library. 

SpringfleUl,  O. — Press  reports  state  that  the  M.  B. 
Society  will  let  contracts  Feb.  1  for  the  erection  of 
a  church. 

Marion,  Ind. — It  is  stated  that  bids  are  wanted 
Jan.  10  for  erecting  a  jail  and  sheriff's  residence. 
Richards,  McCarty  &  Bulford,  Archts.,  Columbus,  O. 
Geo.  A.   Modlin,  Co,   And. 

Marshall,  III. — The  Clarke  County  Court  House  is 
reported  destroyed  by  fire  Dec.  31. 

Madison,  Wis. — It  Is  stated  competitive  plans  will 
be  received  for  the  erection  of  a  $30,000  Carnegie 
Library. 

Clinton,  la. — Andrew  Carnegie  is  stated  to  have  of- 
fered an  additional  $15,000  for  the  erection  of  a  pub- 
lic library,  making  the  total  cost  of  the  building 
$45,000. 

Centcrville,  la. — Bids  will  be  received  Jan.  28  by 
J.  E.  Parks,  Co.  And.,  for  erecting  a  court  house. 

Marion,  O. — Andrew  Carnegie  is  stated  to  have  of- 
fered this  city  $23,000  for  a  Carnegie  Library. 

Cincinnati,  O. — Saml.  Hannaford  &  Sous,  Hulbert 
lilk.,  are  stated  to  have  submitted  plans  for  the  con- 
version of  the -Bremen  St.  Police  Station  into  a  bath- 
house ;  the  alterations  will  cost  about  $20,000. 

Kansas  City,  Mo. — It  is  stated  that  the  Prospect 
Ave.  Christian  Church  Society  will  sell  its  present 
site  and  erect  a  $100,000  edifice  on  a  new  location. 

Alilenc,  Tex. — R.  M.  Love,  Comp.  Pub.  Accounts, 
Austin,  writes  that  the  Gainesville  Plumbing  Co.,  of 
Gainesville,  Tex.,  has  secured  the  contract  for  ven- 
tilating, heating,  etc.,  at  the  Bplleptie  Hospital  at 
Abilene   (bids  opened  Jan.  3)   for  $48,500. 

Oorsioana,  Tex. — The  Comrs.  Court  of  Navarro  Co. 
will  receive  competitive  plans  and  specifications  until 
Jan.  22  for  erecting  a  court  house ;  probable  cost, 
$125,000.     A.  B.  Graham,  Co.  Judge,  Corslcana. 

Johnson  City,  Tenn. — Andrew  Carnegie  is  stated  to 
have  given  the  National  .Soldiers'  Home,  of  Johnson 
City,  $23,000  for  a  library.  Contracts  for  the  erection 
will  soon  be  let. 

Chattanooga,  Tenn.—\V.  T.  Downing,  702  Equitable 
Bldg.,  Atlanta,  Ga.,  Is  stated  to  have  been  selected  to 
prepare  plans  for  the  Carnegie  Library,  to  cost 
$30,000. 

>S'(,  FranciaviUe,  La. — M.  T.  Lewman  &  Co.,  of  IjOuls 
ville,  are  reported  to  have  received  the  contract  at 
$38,000  for  erecting  the  court  house.  Architects,  An- 
drew J.   Bryan  &  Co.,  of  Jackson,  Miss. 

Warren,  Ark. — It  is  stated  that  bids  are  wanted 
Jan.  19  for  erecting  the  Bradley  Co.  Court  House. 
W.  L.  Turner,  Bldg.  Comr. 

Moscow.  Idaho. — The  M.  E.  Society  Is  stated  to  be 
considering  the  erection  of  an  edifice,  to  cost  $25,000. 
Rev.  W.  T.  Euster,  Pastor. 

Los  Angeles,  Cal. — The  First  Baptist  Society  is 
stated  to  be  preparing  to  erect  an  edifice  at  Tele- 
graph Ave.  and  Jones  St.,   to  cost  $70,000. 

Son  Bernardino,  Cal. — It  is  stated  that  bids  are 
wanted  Jan.  28  for  erecting  a  library.  F.  W.  Gregg, 
Pres.  Library  Trus. 


BUSINESS    BUILDINGS. 

Boston,  Mass. — I'lans  have  been  filed  for  a  3-story 
brick  building,  107x51  ft.,  for  wool  storage,  to  be 
erected  on  Summer  and  A  Sts.,  So.  Boston,  for  the 
Boston  Wharf  Co. ;  estimated  cost,  $60,000 ;  contract 
not  let;  architect,  M.   D.   Safford,  274   A  St 

Plans  have  been  tiled  fur  tlie  erection  of  an  S-story 
brick  and  stone  storage  warehouse.  123x136  ft.,  on 
Beverly  St.,  near  Charles  River,  for  Lovejoy's  Wharf 
Trust,  E.  D.  Codman.  Trustee.  27  Kilby  St.  ;  estimated 
cost,  $230,000 ;  also  for  a  shed,  at  same  wharf.  lOOx 
131  ft.  ;  estimated  cost,  $15,000.  Builder,  Whidden  & 
Co.,  19  Milk  St.  ;  architect  Stephen  Codman,  31  Bea- 
con  St. 

Brooklyn,  Is'.  Y. — It  is  stated  plans  are  being  pre- 
pared for  an  apartment  hotel  to  be  erected  at  Flat- 
bush  Ave.  and  llawthorne  St.,  to  cost  about  $150,000 
Clarence  II.  Tabor  Is  reported  interested. 

Atlantic  Highlands,  N.  J. — The  Portland  Hotel  is 
reported  destroyed  by  fire  Jan.  4. 

Homestead,  /*a.-^— Dallowe  Bros,  are  reported  inter- 
ested in  tile  erection  of  a  brick  store  and  office  build- 
ing on  6tb  Ave.,  to  cost  $20,000. 

Heranton,  Pa. — J.  1).  Williams  &  Bro.  will  erect  a 
store  building,  at  a  cost  of  $40,000. 

Chester,  Pa. — ISenj.  C.  Fox  is  reported  as  having 
plans  prepared  for  2-story  brick  building,  20x100  ft., 
to  be  erected  at  3th  and   Welsh   Sts. 

Philadelphia,  Pa. — Furness,  Evans  &  Co.,  Provident 
Bldg.,  are  reported  to  be  ^jreparlng  plans  for  a  14- 
story  brick  and  stone  addition  to  the  office  building  of 
the  West  End  Trust  and  Sate  Deposit  Co.,  at  Broad 
St.  and  S.  I'enn  Sq. 

Pittsburg,  Pa. — H.  L.  Kreusler,  3215  Penn  Ave.,  Is 
stated  to  have  received  the  contract  for  erecting  a 
4-storv  business  building  on  Wood  St.  for  Stanlslaiis 
Zock,  at  a  cost  of   $23,000. 

It  Is  reported  that  John  Goettman  will  erect  a 
brick  and  steel  warehouse  at  Penn  Ave.  and  18th  St, 
to  cost  about  $40,000. 

Pittsburg,  Pa. — Press  reports  state  that  bids  will 
be  received  Jan.  17  for  erecting  the  group  of  build- 
ings for  the  Hale  &  Kilburn  Co. 

Washington,  D.  C. — Press  reports  state  that  the 
competition  for  the  plans  for  tbe  Masonic  Temple  to 
be  erected  on  New  York  Ave.,  13th  and  H  Sts.,  has 
been  extended  from  Dec.  30  to  Jan.  30. 

Dayton,  O. — The  United  Brethren  Publishing  Co.  Is 
reported  to  have  decided  to  remodel  its  present  build- 
ing, at   a  cost   of  about  $300.0(10. 

iMporte.  Ind. — F.  M.  Garthwait,  t'baniber  of  <'iiiu. 
inerce  Bldg.,  Chicago,  111.,  is  reported  to  have  secured 
tlie  contract  for  erecting  the  I'lanette  factory  build 
Ings  for  the  Laporte  Land  Co.,  at  $29,990. 

East  8t.  Louis,  III. — L.  I'felffenberger  &  Son.  (!el- 
llnsville  Ave.,  are  reported  to  have  prepared  plans  tor 
a  3-story  hotel.  73x123  ft.  to  be  erected  on  Collins- 
vllle  Ave.,  to  cost  about  $35,000. 

Alton,  111. — The  State  Savings  &  Trust  Co.  will 
erect  a  $20,000  building. 

Watertown,  Wis. — The  Masons  are  reported  inter- 
ested in  the  erection  of  a  $25,000  building. 

Jtattle  Creek,  Mich. — The  3-story  office  building  of 
the  Review  &  Herald  Is  reported  destroyed  by  fire. 

South  Bend,  Ind. — The  Studebaker  Mfg.  Co.  Is  re- 
ported to  have  given  the  Y.  M.  C.  A.  $200,000  for  the 
erection  of  a  memorial  building. 

Chicago,  III. — Marshall  Field  &  Co.  are  reported  in- 
terested in  the  erection  of  a  10-story  warehouse  on 
Ellsworth  St. ;  probable  cost  $250,000.  Archts.,  D. 
H.  Burnham  &  Co.,  Rookery  Bldg. 

La  Crosse,  Wis. — Frank  Nixon  and  J.  J.  Hogan,  of 
La  (,'rosse,  are  reported  interested  in  the  erection  of 
a  hotel  to  cost  $100,000. 

Orand  Rapids,  Mich. — It  is  stated  that  Heystek  & 
Camfield  will  erect  a  6-story  business  building  on 
S.  Ionia  St 

Clurini/ton.  O.  —  lt  is  stated  that  bids  are  wanttd 
Jan.  13  for  erecting  a  building  for  the  First  National 
Bank.     Julius  Stelger,  Cashier. 

.\thens,  Tenn. — Fire  is  reported  to  have  destroye*! 
the  4-8tory  brick  building  of  Bayless  &  Moody  on 
Dec.  27. 

Ijt.  Joseph,  Mo. — It  is  stated  that  the  Elks  of  this 
city  will  erect  a  building,  to  cost  $40,000.  Frank  .\. 
Harlow  is  reported  interested. 

,St.  Louis.  Mo. — Adam  Bauer,  43G6  W.  Bell  PI;,  is 
stated  to  have  secured  the  contract  for  erecting  a 
groui)  of  4  buildings  for  the  Huttig  Sash  &  Door  Co., 
for  about  $03,000. 

Ft.  Smith,  .irk. — It  is  stated  that  the  Fri.sco  R.  It. 
Co.  (C.  D.  inirdon.  Ch.  Engr..  St.  Louts.  Mo..)  will 
erect  a  2-story  brick  depot  at  this  place,  to  cost  about 
$00,000. 

St.  Louis,  Mo. — Edward  F.  Nolte,  620  Chestnut  St., 
Is  stated  to  have  prepared  jilans  for  the  erection  of 
a  7-storv  hotel  and  theater  building,  at  Grand  Ave. 
and  Olive  St,  to  cost  about  $750,000. 

A.  F.  Rosenheim,  717  Lincoln  Trust  Bldg.,  Is  re- 
ported to  be  preparing  plans  for  a  12-story  office 
building  at  7th  and  Pine  Sts.,  to  cost  about  $400,000. 

Kansas  City,  Mo'—Ij.  N.  Lester  and  J.  M.  Curtis 
are  stated  to  be  considering  the  erection  of  a  6-story 
business  building  at  Baltimore  Ave.  and  10th  St 

Meridian,  Miss. — Bids  will  be  received  Jan.  17  by 
F.  T.  Lack,  Archt.,  M.  &  O.  B.  R.  Co.,  for  erecting  a 
loint  freight  depot  for  the  M.  &  O.  and  Southern  Ry. 
A.  J.  .Mexander,  Supt. 

New  Decatur,  Ala. — It  is  stated  that  the  Decatur 
Hotel  Co.  has  been  incorporated,  with  a  capital  of 
$25,000,  to  erect  a  hotel  at  Lafayette  and  Railroad 
Sts. 

Beaumont,  Tex. — Bids  are  wanted  Feb.  2  for  erect 
lug  a  5-story  hotel.  Mark  Wless,  Pres.  Threadneedle 
Hotel  Co. 

Omaha,  Neb. — Walter  Brandes  is  stated  to  have  de- 
cided to  remodel  the  building  at  10th  and  Pacific  Sts. 
as  a  hotel,  at  a  cost  of  $70,000. 


Jan.  io,  1903. 


Hcatile,  Wash. — Plans  are  stated  tii  have  bceu  filed 
fi)r  the  ei-ectlon  of  a  4-story  bi-ick  biilldiug  at  Jackson 
St.  and  3d  Ave.  S.  for  Herman  Chaiiln  :  probable  cost. 
*8(J.O00.     Contractor,  .M.  Dow. 

Los  Aniivles,  Val. — John  Parkinson,  of  Los  Angeles, 
is  preparing  plans  for  a  y-story  business  building,  to 
be  erected  on  Hill  St.,  for  the  I.os  Angelis  Lighting 
Co. 

IHvcrside,  Cal. — The  Fraternal  Brotherhood  has  in 
contemplation  the  erection  of  a  3-story  brick  building, 
to  cost  about  $40,000. 

Hanta  Cruz,  Cal. — C.  C.  Tregmo  is  reported  inter- 
ested In  the  erection  of  a  theater,  to  cost  about 
.f:;r>,ooo. 

Bismarck,  N.  D. — It  is  stated  that  John  F.  Phll- 
brlck  will  erect  a  hotel  at  5th  St.  and  Bway. 

Walktce,  Idaho. — The  Wallace  Hotel  Co.  Is  reported 
Incorporated,  with  a  capital  of  $100,000,  to  erect  a 
hotel.  F'.  F.  Johnson,  Pres.  First  Nat.  Bank,  is  re- 
ported interested. 

eSan  Francisco,  Cal. — Uemenway  &  Miller,  Hearst 
BIdg.,  are  stated  to  have  prepared  plans  for  the  erec- 
tion of  a  10-story  business  building  at  3d  and  Mission 
Sts.,  for  A.  Aronson,  to  cost  about  1400,000. 

.Iberdeen.  S.  D. — It  is  stated  that  bids  will  be  re 
celved  Feb.  2  by  Jos.  Schwarz,  Archt.,  Sioux  Falls,  for 
erecting  a  4-story  and  basement,  100x1.50  ft.,  brick 
warehouse  for  Jewett   Bros. 

NEW    YOBK. 

Permits  for  the  follotcing  bulidinys  have  been  is- 
sued: c,  signifies  cost:  o,  owner;  a,  architect;  m. 
wason;  cr,  carpenter;  and  h,  builder. 

117  Ludlow  St,  6-story  br  tenemt  and  store;  c,  $23. 
000  ;  0  «Sc  b,  Packtman  &  Levin  ;  a,  G.  F.  Pelham. 

Madison  and  Catharine  Sts,  6-story  br  tenemt  and 
stores ;  c.  $45,000  ;  o,  Pollak-Oransky  ;  a.  Horenburger 
&  Straub. 

BBOOKLTN. 

Dean  St  and  Carlton  Ave,  3-story  br  factory  ;  c. 
$25,000  ;  o.   Estey  Wire  Works  ;  a,  F.  H.  Quinby. 

DWELLINGS. 

Benninytun.  Vt. — Plans  are  reported  to  have  been 
prepared  for  3-story  stone  residence  for  Fred.  B.  Jen- 
nings, of  New  York,  N.  Y.,  to  cost  about  $250,000. 

Bemardsville,  N.  J. — The  residence  of  Geo.  B.  Post, 
Jr.,  is  reported  destroyed  by  fire  Dec.  31. 

St.  Davids,  Pa. — Edgar  V.  Seeler,  Real  Estate  Trust 
Bldg.,  Philadelphia,  is  stated  to  have  prepared  plans 
for  a  residence  for  Helen  L.  Murphy,  at  St.  Davids, 
to  cost  about  $100,000. 

Washington,  D.  C. — Geo.  IT.  Huft  is  reported  inter- 
ested in  the  erection  of  a  46x67-ft.  brick  bouse  at 
New  Hampshire  Ave.  and  Q  St. ;  he  also  proposes 
erecting  a  residence  for  his  own  use  on  Sherman  St. 

B.  Stanley  Simmons,  523  9th  St.,  N.  W.,  is  stated 
to  have  prepared  plans  for  a  4-8tory  brick  apartment 
house  to  be  erected  at  G  and  8th  Sts.  for  Jas.  O'Don- 
nell. 

Ft.  Worth,  Tex. — E.  B.  Wharton  Is  stated  to  be  con- 
sidering the  erection  of  a  residence  on  Pennsylvania 
Ave.,   to  cost  about  $50,000. 

Spokane,  Wash. — Geo.  C.  Peck  is  reported  interested 
in  the  erection  of  a  2-story  brick  flat,  to  cost  about 
$50,000. 

NEW  YORK. 

Permits  for  the  foUoicinij  bulidini/s  have  been  is- 
sued: c,  signifies  cost;  ti.  owner;  a,  architect;  m. 
mason;  cr,  carpenter :  and  h,  builder. 

713  and  715  E  9th  St,  6-story  br  tenemt,  c,  $30,- 
000 ;  o,  Julius  Welnsteln ;  a,  Bernstein  &  Bernstein. 

20th  St  and  8th  Ave,  6-8tory  br  tenemt,  c,  $25,- 
000  :  o,  Louis  J.  Marx  ;  a,  Alfred  E.  Badt. 

137th  St  and  5th  ATe,  2  6-story  br  tenemt,  c 
total,  $60,000;  o,  M.  S.  A.  Wilson;  a,  Sass  &  Small- 
helser. 

SCHOOLS. 

Boston,  Mass. — The  following  bids  are  stated  to 
have  been  received  by  School  House  Comn.  for  school 
work,  bidders  all  of  Boston  ;  For"  erecting  a  primary 
school  on  Horace  and  Bvron  .Sts.,  East  Boston — John 
.1.  Flynn,  $96,615;  Mack  &  Moore,  $104,400;  Con- 
ner Bros.,  $108,000;  Whidden  &  Co.,  $111,000;  Wheat- 
on  Bldg.  &  Lumber  Co.,  $112,500;  H.  P.  Cummlngs 
&  Co.,  $114,880;  Henry  McGahey.  $119,260;  Holmes 
Bros.,  $130,500.  For  installing  a  plumbing  system  in 
school  to  be  erected  on  Norman  St.,  Ward  8 — M. 
Ahern,  $26,715  ;  W.  F.  Atkinson  &  Co.,  $23,520  :  Bobt. 
F.  Brown,  $20,900;  J.  P.  Conlon,  $25,000:  T.  Cos- 
tello  &  Co.,  $19,300;  D.  A.  Horgan.  $25,823;  Huey 
Bros.,  $19,917 ;  Hua.sey  &  Co.,  $21,173  ;  E.  C.  Kelley, 
$19,957  ;  W.  N.  McKenna,  $20,180  ;  Pierce  &  Cox,  $18.- 
995 ;  J.  Tucker  &  Sons.  $21,500.  For  heating  and 
ventilating  the  new  primary  school  to  be  erected  at 
Kenwood  Road  and  Huntington  Ave. — Bradlee  &  Chat- 
man  Co.,  $15,606;  Cleghorn  Co.,  $13,090;  A.  B.  Frank- 
lin, $12,497:  Huey  Bros.,  $11,697:  Ingalls  &  Kend- 
ricken,  $13,105;  IMerce  &  Cox,  $12,973:  A.  A.  San- 
born. $13,462;  .L  Tucker  &  Sons,  $14,300,  and  Wal- 
worth Construction  &  Supply  Co.,  $13,967. 

Lynn,  Muss. — The  citizens  are  stated  to  have  voted 
to  Issue  $30,000  bonds  for  the  erection  of  a  school. 

Brooklinc,  Mass. — See  "Water." 

Boston,  Mass. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Brooklyn,  S.  Y. — Bids  will  be  received  .Tan.  19  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  N.  Y.  City,  for 
Installing  electric  light  wiring,  fixtures  and  electric 
bell  system  In  Schools  No.  130  and  142,  Boro.  of 
Brooklyn. 

Schenectady,  N.  Y. — Bids  are  wanted  Jan.  12  for 
erecting  a  high  school.  S.  B.  Howe,  Secy.  Bd.  of 
Ednc. 

Washington,  D.  C. — Bids  are  wanted  Jan.  15  for 
erecting  a  4-i-oom  addition  to  the  Cranch  School. 
Henry  B.  F.   MacFarland,  Chmn.  Comrs.  of  the  D.  C. 

Albany,  .V.  Y. — Maurice  Mead,  237  Sheridan  Ave., 
Is  stated  to  have  secured  the  contract  for  erecting 
School   No.   0,   for  $29,500. 

Bayonne,  N.  J. — See  "Water." 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  Bd.  of  Ednc.  Is  preparing  plans  for  the  Northeast 
Manual  Training  School  and  Mechanical  Free 
Library,  to  he  erected  on  the  site  of  old  Falrhlll 
Reservoir.  Plans  will  be  ready  for  bids  about  Feb.  1. 
Horace  Cook,  Supervising  Archt.  of  Bd.  Educ. 
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New  York,  N.  Y. — ^The  following  bids  were  opened 
on  Jan.  5  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
for  Installing  the  ventilating  and  heating  apparatus 
of  addition  to  and  alterations  lij  Public  School  89, 
Boro.  of  .Manhattan :  United  Heating  Co.,  $16,246 ; 
Blake  &  Williams,  $10,148;  Williams  &  Gerstle,  $16,- 
447:  Francis  Bros.  &  Jellett  (Incp.),  $17,250;  Wm. 
N.  Tobin,  109  W.  42d  St.,  $15,414  (awarded)  :  John 
Neal's  Sons,  $15,040;  E.  Rutzler,  $15,912;  Jas.  Cur- 
ran  Mfg.  Co.,  $17,550;  The  Baldwin  Eng.  Co.,  $17,110. 

Bids  will  be  received  Jan.  19  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  for  Installing  electric  light 
wiring,  fixtures  and  electric  bell  system  In  Schools 
No.  31  and  89,  Boro.  of  .Manhattan.  Bids  will  also 
be  received  on  that  date  for  Installing  bath  In  the 
annex  to  Girls'  Technical  High  School,  No.  146.  for 
alterations  and  sanitary  work  to  the  building  for  an 
annex  to  School  No.  18  and  for  Installing  ventilating 
and  heating  apparatus  of  addition  to  and  alterations 
In   School   No.  92,   Boro.  of  Manhattan. 

Baltimore,  Md. — Local  press  reports  state  that 
plans  have  been  completed  for  the  administration 
building  for  the  Maryland  Agricultural  College,  at 
College  Park,  and  bids  will  be  received  Jan.  17. 
Owens  &  Siseo,  Archts. 

.isheville,  N.  C. — It  la  stated  that  an  additional 
building  will  be  erected  to  the  Asheville  School,  to 
cost  $35,000. 

Columbus.  O. — Bids  are  wanted  Feb.  3  for  furnish- 
ing material  and  erecting  an  engineering  building  for 
the  Ohio  State  University.  Prof  J.  N.  Bradford, 
Archt.  of  University.     Alexis  Cope,  Secy.  Bd.  of  Trus. 

Qiiincy,  III. — Press  reports  state  that  bids  will  be 
lecelved  Feb.  25  by  the  Bd.  of  Educ.  for  erecting 
a  school  on  the  site  of  the  present  Webster  School. 

Bloomer,  Wis. — Bids  are  wanted  Jan.  20  for  erect- 
ing an  8-room  school.  Bobt.  Cottington,  Pres.  Bd.  of 
Educ. 

Miiicaukec,  Wis. — Local  press  reports  state  that  the 
contracts  for  plumbing  and  gas  fitting  In  the  19th 
Ward  School  was  awarded  to  Predenfeld  Bros.,  2102 
Vilet  St..  for  $3,488,  and  for  the  plumbing  and  gas- 
fitting  of  the  9th  Ward  School,  to  F.  A.  Goll,  1227 
State  St.,  for  $3,922. 

The  Bd.  of  Pub.  Works  will  receive  competitive 
sketch  plans  and  outline  specifications  Jan.  24  for 
erecting  an  18-room  school  at  Cass  St.,  including  ven- 
tilating, steam  heating,  plumbing  and  an  approved 
smoke-consuming  apparatus ;  estimated  cost,  $75,000. 
Chas.  J.  Poetsch,  Chran.  Bd.  Pub.  Wks.  In  a  previous 
Issue  this  item  read  bids  are  wanted,  and  should  have 
been  plans  will  be  received. 

Plymouth,  Wis. — Plans  are  stated  to  have  been  pre- 
pared for  a  $20,000  school.     E.  W.  Rowe,  Secy. 

Louisville,  Ky. — The  contract  for  erecting  the  girls' 
dormitory  at  the  State  College,  Is  stated  to  have  been 
awarded  to  Clark  &  Howard,  of  Lexington,  for  $40,- 
000. 

Dallas,  Tew. — Bids  are  wanted  Jan.  20  for  erecting 
a  3-story  brick  building  for  Dallas  Commercial  Col- 
lege.    John  D.  Mathews,  Archt.,  395  Main  St. 

Salt  Lake  City,  Utah. — The  Com.  on  Bldgs.  & 
Grounds  of  the  Bd.  of  Educ.  on  Dec.  26  opened  the 
following  bids  for  erecting  a  school  at  N.  State  St., 
not  Including  ventilating  and  heating  :  Geo.  W.  Michel, 
.i;i:'8,000 ;  Alex.  McDonald,  S123,687 ;  T.  .J.  Arm- 
strong, $131,789;  Asper,  Noall  &  Co.,  $134,000;  Oli- 
ver Hodgson,  $134,347;  Scbraven  &  Fisher,  $146,400; 
Salt  Lake  Bldg.  &  Mfg.  Co.,  $120,000. 

Abereromhie,  N.  D. — It  Is  stated  that  bids  are  want- 
ed Jan.  27  for  erecting  a  2-story  brick  school.  W.  C. 
-\lbrant,  Archt.,  Fargo.     M.  M.  Borman,  Clk. 

STREET     CLEANING     AND     GARBAGE     DIS- 
POSAL. 

Hazleton,  Pa. — See  "Sewerage  &  Sewage  Disposal." 

Ft.  Dodye,  la. — Mayor  Bennett  and  City  Solicitor 
.Mitchell  are  reported  to  have  been  empowered  to  con- 
tract with  A.  N.  Talcott,  representative  of  the  Ameri- 
can Underwriting  Co..  of  Boston.  Mass.,  the  firm 
financing  the  International  Waste  Utilization  Co.  for 
the  location  in  Ft.  Dodge  of  a  plant  for  the  disposi- 
tion of  the  city  garbage  and  waste  matter.  The  com- 
pany will  erect  a  plant  of  stone,  brick  or  cement  and. 
when  fully  equipped  and  In  oi>eration,  will  cost  about 
.fOO.OOO. 

St.  Paul,  l/inH.-City  Engr.  L.  W.  Bundlett  Is  re 
ported  to  be  visiting'  certain  cities  where  he  will  In- 
-spect  sprinkling  wagons  with  a  view  to  making  pur- 
chases for  the  new  municipal  sprinkling  plant  which 
win  be  established  early  In  the  spring. 

Ft.  Brady,  Mich. — The  Municipal  Eng.  Co.,  1123 
llway..  New  York.  N.  Y.,.  have  secured  the  contract 
for  a  garbage  crematory  and  shed  at  Ft.  Brady  (bids 
■  pened  Dec.    24),  for  $3,000. 

Kansas  City,  .Wo. — Bids  will  be  received  Jan.  20  by 
I  he  Bd.  of  Health  for  the  collection  and  disposal  of 
garbage,  and  dead  animals  of  said  city.  Edwin  W. 
fiavls,  Secy. 

Galveston,  Tex. — J.  D.  Kelley.  City  Secy.,  writes 
that  the  contract  for  doing  the  scavenger  work  for  1 
vr.  (bids  opened  Dec.  27)  has  been  awarded  to  P.  J, 
Fitzpatrlck,  at  the  following  bid  :  75  cts.  for  1  bbl. 
of  33  gal.  or  part  thereof  ;  60  cts.  for  each  additional 
bbl.  •  not  exceeding  4,  and  50  cts.  for  each  bbl. 
over  4. 

GOVERNMENT  WORK. 

Boston,  Mass. — The  following  bids  were  ^ened 
Jan.  5  by  Lieut. -Col.  W.  S.  Stanton,  Corps  of  Engrs. 
IT.  S.  A.,  for  dredging,  o,  Weymouth  River ;  b.  Town 
River,  and  c,  Cohasset  Harbor,  price  given  per  cu. 
yd. :  Eastern  Dredging  Co.,  a.  .S9.3  cts. ;  b,  32.3  cts. : 
c,  36.9  cts.  Bay  State  Dredging  Co.,  a,  43  cts. ;  h, 
32  cts. ;  c,  34.75  cts.  Simon  J.  Donovan,  a,  37  cts. ; 
b,  34  cts, ;  c,  38  cts.     Bidders  all  of  Boston. 

Bids  are  wanted  Feb.  10  for  delivering  300,000  tons 
of  rubblestone  In  breakwater  at  Sandy  Bay.  Capt. 
Harry  Taylor,  Corps  Engrs. 

Porttrnd,  Me. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Boston.  Mass. — Bids  are  wanted  Feb.  4  for  dredging 
I'lymouth  Harbor.  Lieut.  Col.  W.  S.  Stanton.  Corps 
Engrs. 

Newport,  It.  I. — Bids  will  be  received  at  the  U.  S. 
Engr.  Office  Feb.  12  for  dredging  Providence  Harbor. 
B.  I.,  as  advertised  In  The  Engineering  Record. 
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New  York,  N.  Y. — Bids  will  be  received  at  the  olHcc 
of  the  Snperv.  Archt..  Trea.s.  Dept.,  Washington,  D.  C, 
Feb.  3,  for  the  construcliim  of  Are  escapes  In  the  U.  K. 
Appraisers'  Warehouse  In  New  York,  as  advertised  In 
The  Engineering  Record. 

Ft.  Wadsworth,  N.  Y. — Bids  are  wanted  Feb.  2  for 
erecting  1  set  of  brick  hospital  steward's  quarters. 
Address  Lieut.  Geo.  L.   Hicks,  Jr.,  Q.  M. 

Washington,  D.  C. — Bids  are  wanted  Jan.  13  for 
furnishing  the  Navy  Yard  with  1  feed  water  purifying 
machine,  a  quantity  of  steel.  Iron,  etc.  A.  S.  Kenny, 
Paymaster  Gen.,  V.  8.  N. 

Itichmond,  Va. — The  following  bids  were  opened 
Jan.  3  by  Lieut.  Col.  ('has.  J.  Allen,  Corps  of  Engrs., 
I'.  S.  A.,  for  dredging,  removing  rock  and  Jetty  and 
dike  work  In  James  River  -A,  J.  Clements  Shafer. 
Richmond,  \a. ;  li.  Maryland  Dredg'g  &  Contg.  Co., 
Baltimore  ;  C,  P.  Sanford  Boss,  Inc.,  Jersey  City,  N.  J. : 

A  It  c 

Clear.  &  enlarg.  channel — 

164,620  cu.   yds $0.28  $0.40  $0.39 

3,189  cu.   yds 28  .42  .39 

54.710  cu.   yds .28  .42  8» 

23,481   cu.   yds 5.00  6.10  5.75 

Degrading  Jetties — 

4,560  cu.   yds .28  .42  89 

2,000  cu.   yds 3.50  6.10  5.75 

Bern.  e\cav.  material — 

128,000  cu.   yds .16  .12  .15 

6,226  cu.    yds .095  .12  14 

102,000  cu.   yds .18  .05  .08 

Dike  and  Jetty  work — 

5,399  lln.    ft 27  .27  24 

2,441   lln.    ft .45  .40  .  .37 

1,068  lln.  ft ■     .45  .40  .37 

23.7  M  ft.  timber.        48.00  50.00  42  00 

4.5  .M  ft.  timber.        48.00  50.00  42.00 

93.4  M  ft.  timber.        34.50  40.00  32.00 

40.5  M  ft,  timber.        48.00  50.00  42.00 
Totals    $-236,978     $278,758     $266,680 

.Savannah,  Qa. — The  following  bids  which  are  re- 
ported to  have  been  rejected,  were  received  Dec.  26 
by  Capt.  C.  E.  Gillette,  Coi-ps  Engrs.  U.  S.  A.,  for 
dredging  waterway  between  Savannah  and  Peman- 
dlna:  Geo.  W.  Catt,  of  New  York,  N.  Y.,  20.3  cts. 
per  cu.  yd.,  or  about  $63,000 ;  P.  Sanford  Ross,  Jer- 
sey City,  N.  .L,  21  cts.  per  cu.  yd.,  and  the  Coast- 
wise Dredging  Co.,  of  Wilmington,  Del.,  21.4  cts.  per 
cu.  yd. 

Grand  Uapids,  Mich. — Bids  will  he  received  at  the 
U.  S.  Engr.  Office,  Grand  Rapids,  Feb.  5,  for  repairs  of 
piers  and  closing  entrance  to  outer  basin  at  Michigan 
City,  Ind.,  and  for  repairs  of  north  pier  at  Grand 
Haven.  Mich.,  as  advertised  In  The  Engineering  Record. 

Ft.  Caswell,  N.  C.^BIds  are  wanted  Jan.  28  for 
constructing  roads  at  this  post ;  also  on  Jan,  31  for 
ccnstructing,  including  heating,  plumbing  and  wiring. 
the  Guard  House  and  Administration  Bldg.  Address 
1 'hi lip  Yost.  Q.  M. 

Key  West,  Fla. — Bids  will  be  received  Jan.  13  at 
the  Bureau  of  Supplies  &  Accounts.  Navy  Dept,.  Wash 
Ington.  1).  C.  for  furnishing  at  the  naval  station.  Key 
West,  a  Hre  pump.  pipe,  pipe  specials,  valVes  and  hv 
(Irants.     A.   S.  Kenny,  Paymaster  Gen,,  U.  S.  N. 

Milwaukee,  Wis. — Wm.  H.  Qlllen,  of  Milwaukee 
is  stated  to  have  secured  the  contract  for  the  Im- 
provement   of   Milwaukee    Harbor,   for   $202,430. 

Philadelphia,  Pa. — Bids  are  wanted  Feb.  7  for  a 
sewerage  and  drainage  system  at  the  Navy  Yard, 
League  Island.  Appropriation,  $11,000.  Mordecal 
T.  Endlcott.  iCh.  of  Bureau  of  Yards  and  Docks.  Navy 
Dept,    Washington,   D.   C. 

Mobile,  Ala. — The  following  bids  for  dredging  in 
Pascagoula  Biver  and  Mississippi  Sound  were  re- 
ceived by  Capt.  Spencer  Cosby,  Corps  Engrs.  U.  S.  A., 
Dec.  29 :  a,  B'or  material  excavated  from  Section  1 
by  the  hydraulic  process ;  b,  for  material  excavated 
from  Section  2  by  bucket  or  dipper  dredges  ;  c,  for 
work  covered  by  Items  a  and  6  on  basis  of  single  con- 
tract for  entire  work ;  d,  for  entire  work  performed 
by  hydraulic  method :  Geo.  W.  Catt,  New  York  Cltv, 
a,  17  cts. ;  6,  16  cts. ;  c,  17  and  15  cts.  Rlttenhouse 
Moore,  Mobile,  Ala.,  b,  17.5  cts.  National  Dredging 
Co.,  Wilmington,  Del.,  6,  17.9  cts.  Raymond  A, 
Perry,  San  Francisco,  Cal,,  d,  23  cts.  • 

Galveston,  Tex. — The  Government  Engrs.  appoint- 
ed by  Ch.  Engr.  Gillespie  to  Investigate  the  advisa- 
bility of  the  Government  extending  the  Galveston  sea 
wall,  to  protect  the  Government  reservations,  have 
reported  In  favor  of  the  proposed  extension  of  the  sea 
wall,  and  advocated  the  expenditure  of  a  large  sum 
for  the  purpose. 

Little  Hock.  Ark. — Bids  will  be  received  at  the  U.  8 
Engr.  Office,  Little  Rock,  on  Feb.  9  for  furnishing 
large  riprap  stone  for  lock  and  dam.  Upper  White 
River,  Ark.,  as  advertised  In  The  Engineering  Record. 

Ft.  Hinggold,  Tex. — It  Is  stated  that  bids  are  want- 
ed Jan.  15  for  sinking  an  artesian  well.  John  L. 
Olem,  Dept.  Q.  M.  Gen. 

Galveston,  Tex. — In  connection  with  the  bids  re 
ported  last  week  for  Jetty  work  In  charge  of  Capt. 
C.  8.  Blche.  Corps  of  Engrs..  U.  S.  A.,  those  sub- 
mitted for  the  whole  work  were  as  follows,  using  the 
notation  In  last  week's  note :  Chas.  Clarke  &  Co.,  d, 
$3.15;  e,  $4.30;  f  (1)  $4.12.  (2)  $4.92,  (3)  $5.33; 
total.  $284,176.  Parker- Washington  Co..  d,  $2.99 :  e. 
$4.14:  f  (1)  $3.95,  (2)  $4.86,  (3)  $5.20;  total,  $276,- 
530.  The  former  bidder  bid  for  Brazos  Blver  Jetties 
as  follows:  g  (1)  7.000  tons  small  riprap.  </  (2)  7,500 
tons  large  riprap,  g  (3)  80.000  ft.  logs  in  cribs  and 
spurs  ;  u  (1  )$3.60.  (2)  $4.95  (3)  46  cts.  ;  total.  $99,125  ; 
if  given  all  the  Jetty  work,  g  (1)  $3.50.  (2)  $4.50.  (3) 
42  cts..  making  with  the  rest  of  the  Jetty  work  a  total 
of  $1,039,526.  The  latter  bid  g  (1)  $4.  (2)  $5.20.  (31 
39  cts.  r  If  given  all  the  work,  y  (1)  $3.39,  (2)  $4.25, 
(3)  39  cts.-;  total.  $1,000,435.  Isaac  Heffron.  Gal- 
veston, bid  for  the  Brazos  River  work  as  follows  :  o 
(1)    $3.74.    (2)  $4.70,   (3)   41  cts.;  total,  $93,230. 

San  Francisco,  Cal. — Bids  are  wanted  Jan.  20  for 
furnishing  material  and  rebuilding  Oakland  Harbor 
light  station.  Lieut.  Col.  Thos.  hT  Handbury,  Corps 
Engrs.,   U.   S.  A..  Light  House  Engr. 

Ft.  Apache,  Ariz. — Bids  are  wanted  Feb.  5  for  fur- 
nishing material  and  constructing  a  sewer  system  at 
this  post.  Lieut.  Col.  J.  W.  Pope,  Ch.  Q.  M.,  Denver, 
Colo. 

Ft.  Logan,  Colo, — Bids  will  be  received  by  Lieut. 
Col.  J.  W.  Pope.  Ch.  Q.  M.,  Denver,  Colo.,  until  Feb. 
6  for  furnishing  material  and  constructing  a  steel 
tank  on  Balloon  House  Bill,  Ft.  Logan. 
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Ft.  Dmrhctnc,  I  tah.^Bida  are  wanted  Jan.  29  for 
furnishing  material  and  oonstruotiDg  a  sewer  system. 
Address  Uent.  Col.  J.  W.  Pope.  Ch.  Q.  XI. 

MISCELLANEOUS. 

.Vctf  Yort.X.  Y. — Bids  will  be  received  Jan.  1(1  by 
McDoogall  Hawkes.  Comr.  of  Docks,  for  furnishing 
material  for  constructing  a  pier,  with  appurtenances, 
at  the  ft.  of  Albany  St..  North  Uiver.  to  be  known  as 
Pier  10 :  also  for  dredging  on  North  Klver  between  W. 
IStb  and  20th  Sts. 


The  Ball  Engine  Co..  Erie.  Pa.,  reports  the  fol- 
lowing among  recent  sales:  Savoy  Hotel,  Kansas  City, 
Mo.,  a  12.5-il.-l*.  direct-connected  engine;  Glauber 
Brass  Mfg.  Co.,  Cleveland,  O.,  a  175-H.-P.  engine; 
Monument  I'ottery  Co.,  Trenton,  N.  J.,  125  and  50- 
II. -IV   direct-connected  engines.  , 

The  .\merlcan  Elevator  Co.,  113  Cedar  St..  New 
York  City,  has  been  incorporated,  with  a  capital  of 
»2o,0(>(l.  lliihis  .1.  Parks.  I'resiilirt  iind  (ienuiai  Jl.m- 
ager  :  J.  Diller  Wilson,  Vice-President  and  Treasurer ; 
Carl  M.  Watson,   Secretary  and  General  Supt. 


Bo*ton,  J/OM. — The  following  bids  were  opened  Jan.  1  by  the  Boston  Transit  Comn.  tor  constructing 
part  of  Section  E,  East  Boston  Tunnel : 


Bidders. 


John  Cavanaugh  &  Son.   Boston. 
McGawley  &  Coughlin,  Boston... 

H.  P.  .Nawn.  Koibury 

John  Y.  Mainland.  Boston 

Metn>p<>litan   ("ont'g  Co.,   Boston. 

Jones  &  .Meehnu.   Boston 

P.  McGovem.  Koxbury 

E.  W.  Everson  &  Co.,  Koxbury... 
Woodbury  &  Lelghton.   Boston* .  . 
•Awarded  contract. 
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Syracune.  A',  r. — Local  press  reports  state  that 
John  Kelley  has  transferred  the  contract  for  improv- 
ing the  channel  of  Onondaga  Creek  to  Thos.  F.  Moore; 
the  original  contract  amounted  to  $28,000. 

Sew:  York,  N.  V. — The  only  bidder  Jan.  2,  for  fur- 
nishing 10,000  bbls.  Portland  cement  for  Dept.  of 
Docks,  was  John  P.  Kane  Co.,  287  4th  Ave.,  at  $1.99 
per  bbl.     Recommended  for  award. 

The  contract  for  removing  2  piers  and  building  a 
new  wooden  pier  at  E.  86th  St  and  East  River. 
Boro.  of  Manhattan,  has  heen  awarded  to  Bernard 
Rolf,  39  Cortlandt  St.,  at  $1.60  per  cu.  yd.  for  3,000 
yds.  dredging  and  $16,333  for  removing  old  piers  and 
building  new  one. 


Boyonne,  y.  J- 
Buffalo,    y.    Y. 


-See  "Water." 


-Bids  will  be  received  Jan.  17  by 
K.  W.'M.  Heerwagen.  City  Compt,  for  $100,000  bonds 
for  the  abatement  of  nuisance  of  Main  and  Hamburg 
St.  CanaL 

Terrc  Haute,  Inil. — The  lowest  bid  received  for  the 
construction  of  the  levee  on  the  west  bank  of  tlie 
Wabash,  is  stated  to  have  l)een  submitted  by  W.  H. 
Harris,   of  Terre   Haute,   for  $16,380. 

Bo»»ier  City,  La. — Bids  will  be  received  Feb.  5  by 
the  Bd.  of  Comrs.  of  the  Bossier  Levee  Dlst.  for  con- 
structing the  following  levee  work :  Dortch  Levee, 
approximate  contents,  110,000  cu.  yds.;  Mercer  Levee, 
raising  and  enlarging  approximate  contents.  35,000 
cu.  yds.,  and  Buckhorn  Levee,  approximate  contents, 
25,000  til.  yds.     T.  N.  Braden,  Secy,  of  Bd.,  Curtis. 

Sacramento,  Cat. — Frank  D.  Ryan.  State  Comr.  of 
I'ub.  \Vks..  in  a  report  to  Gov.  Gage  in  relation  to 
river  improvement,  recommends  a  new  channel  for  the 
Sacramento  River,  from  a  point  on  Horseshoe  Ittnd, 
enlarging  the  channel  past  Wood  Island  and  dee  le  i 
ing  and  Improving  the  river  channel  between  Sacrji 
mento  City  and  Knights  Landing ;  he  further  statts 
that  a  liberal  allowance  for  cost  of  excavation  would 
be  9  cts.  per  cu.  yd.,  making  a  total  of  $,->22.0()()  lo 
complete  the  work. 

NEW    INDUSTRIAL    PLANTS. 

The  Garctson-Greason  Lumber  Co..  Rialto  Bldg.. 
St.  Louis.  Mo..  Intends  to  build  a  sawmill  and  Iwx 
factory  at  Campbell,  Mo. 

W.  A.  .lacolM,  Manchester,  Tenn..  is  putting  in  a 
flour  mill  to  have  a  daily  capacity  of  50  bbls. 

Th(*  Williamsburg.  Pa.,  Paper  Mfg.  Co.  expects  to 
l^egln  the  construction,  about  April  1,  of  a  mill  to 
have  a  daily  capacity  of  40,000  lira,  of  high  grade 
material.     Thad.   E.   Ragsdale.  Supt. 

The  American  Book  Co.,  317  Walnut  St..  Cincin- 
nati, O.,  contemplates  erecting  a  5-story,  60xl3Sft., 
office  and  administration  building  of  steel  construc- 
tion, and  a  4-8tory  manufacturing  building,  proimbly 
of  mill  construction,  and  225  ft.  long,  with  120-ft. 
wings  at  each  end.  The  power  plant  will  lie  situated 
lietween  the  wings  of  the  building,  and  will  prol>ahly 
have  a  capacity   of  about  365  H.-I*. 

The  C<)quillard  Wagon  Works,  operated  for  some 
time  at  South  Bend,  Ind.,  have  l)een  purchased  by 
Henderson,  Ky.,  capitalists,  and  will  be  removed 
there  as  soon  as  the  buildings  now  being  erected  at 
that  place  are  ready.  Plans  have- been  pi-epared  for 
80X.300.  100x300  and  140x2.35-ft.  buildings,  with  ad- 
ditional power  plant,  dry  kiln  and  storage.  The  com- 
pany is  in  the  market  for  an  automatic  Corliss  engine 
of  200  H.-P.  at  about  80  revolutions  and  two  100- 
H.-P.  tubniar  hollers. 

The  Gadaden,  Ala.,  Brick  Co.,  capital  $25,000.  will 
erect  a  plant  to  have  a  daily  capacity  of  50,000,  and 
is  In  the  market  for  a  100-H.-P.  boiler  and  engine. 
Brick  machine  has  tieen  Imugbt.  W.  T.  Christopher, 
Colnmbas,  Miss.,  will  have  cliarge  of  the  plant. 

The  Cameron,  W.  Va.,  China  Co.  has  been  incor- 
porated, with  a  capital  of  $100,000.  and  will  erect 
a  four-kiln  pottery,  so  arranged  that  it  .can  be  en- 
larged to  a  six-kiln  plant.  The  iMiilding  will  t>e  400x 
80  ft.,  the  gloat  ware-rooms  and  shipping  department 
three  stories  high  and  the  clay  shops  two.  The 
company  expects  to  install  an  electric  lighting  plant. 
The  oflfcerB  of  the  company  are :  Pres.,  M.  L.  Bene- 
dnm;  Vlce-Prei!..  Alfred  Hard;  Secy.,  8.  B.  Strlcklln; 
Treaa.,   A.   E.   Fox. 

BUSINESS  NOTES. 

The  Charles  L.  Eldlltz  Co.,  New  York,  has  been 
Incorporated,  with  a  capital  of  $50,000,  to  Install 
electric  light,  heat  and  power  plants.  The  directors 
are :  C.  Jt.  Eidlitz,  l^.  ,M.  Dyer  and  Roger  Lewis,  of 
New    Y'ork. 


S.  D.  Warren  &  Co.  have  recently  bought  three  in- 
duction motors,  two  of  100-H.-P.  and  one  of  150- 
il.-P..  from  the  Westingboiise  Electric  &  Mfg.  Co.. 
to  bv  Installed  in  their  paper  mill  at  Cumberland 
Mills.  Me.  The  two  100-IL-1\  motors  will  be  used 
for  driving  blowers  furnishing  inechanii-al  draft,  and 
the  150-H.-P.  motor  will  drive  paper-making  machin- 
ery of  various  kinds. 

The  lluugurian  Asphalt  Paving  Co.,  Ltd.,  of  Buda- 
pest, lluugary.  has  just  placed  an  order  with  The 
F.  D.  Cummer  &  Son  Co..  of  Cleveland,  for  one  of 
its  complete  Cummer  semi-portable  asphalt  paving 
plants,  to  be  erected  at  Budapest,  Hungary. 


PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Jan.  i;!.   Penngrove,   N.   .1 Ijin.  10 

Jan.  13.   St.   Louis,    Mo Jan.     3 

Jan.  14.   Ardmore,    Ind.    Ter Jan.     3 

Adv.,  Kng.  Record,  Jan.  3.   10. 

Jan.  ir,.   Ft.  Ringgold.   Tex Jan.  10 

Louisville,   Kv Jan.  10 

St.  Paul,  Minn Dec.  20 

Georgetown,  S.   C Jan.     3 

Evans,  Colo Dec.  27 

Jan.  24.   Middletown,  N.  Y Jan.  10 

Jan.  28.   Filters,  reserv'r,  etc..  Washingtou,D.C.Jan.    3 
Adv.,  Eng.  Record,  Jan.  3,   10. 

Jan.  30.   Havre.   Mont Dec.  27 

Ftb.     1 .   Hrinkley,  Ark Jan.  Id 

2.   Winnipeg.    Man liin.  10 

2.   Glllctt.    Wis Ian.  10 

6.    Wellsvllle,     O hiii.  lo 

Adv..  I'-ng.  Record.  Jan.  10. 

Mar.  14.   Dillon,    Mont Jnn.  10 

Meters,  Schenectady,   N.   Y Dec.  13 


Jan.  I.- 
Jan.  1." 
Jan.  K 
Jan.  20 


i<'eb. 
Feb. 
Feb. 


SEWERAGE  AND  SEWAGE   DISPOSAL. 

Jan.  1 2.   New  York,  N.   Y Jan.  1 0 

Jan.  1 3.   New    York.    N.    Y Ian.  1 0 

Jan.  13.   Jersey  City,  N.  J Ian.  10 

Jan.  14.   Brooklyn,    N.    Y Inn.     3. 

Jan.  16.  Clay  Center,  Kan Dec.  20 

Jan.  21.  Cincinnati.  O Jan.  10 

Jan.  23.   Decatur.    Ill Ian.     3 

Jan.  24.   Dixon.   Ill Inn.  li) 

Jan.  26.   Cincinnati,    O Ian.     3 

Jan.  27.   Newark,   O Ian.  10 

Jan.  29.   Ft.    Duchesne,    I'tab Jan.  10 

—  Walnut,    III Dec.  13 

2.  New  Orleans,  La Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Jan.  10. 

5.   Ft.    Apache,    Ariz Jan.  1 0 

7.   Philadelphia,    I'a Jan.  10 


Jan. 
Feb. 


Feb 
Feb, 


Feb.   —  Dixon,   III Dec.  13 

BRIDGES. 

Jan.  1 2.   New  York.  N.   Y Ian.  1 0 

Jan.  14.   Camden,    N.  J Jnn.  10 

Jan.  1 4.   Pulaski,    Pa Jan.     3 

Jan.  l.-i.   St.    I'anl,   Minn Jan.  10 

Jan.  l.-i.   Tacoma,   Wash Jan.     3 

.Ian.  17.'  Wlllowsprlngs,    III Ian.  10 

Jan.  21).   New  York,  N.   Y Ian.     3 

.Inn.  27.    East   I'eoria.   HI Inn.  In 

.Inn.  2.S.   Sprliigticlil.   O Inn.  lo 

Jan.   —  Peoria,    III Dec.  13 

■■'eb.     1,   Jnck.siinville.  Fla Inn.  10 

Feb.  10.   Aikndeljiliia.    Ark Inn.  lo 

Feb.  10.  Castrovflle.    Tex Inn      3 

PAVING   AND   ROAD.MAKING. 

Jnn.  12.   New   York,  .N.    Y Jnn.  10 

Jnn.  13.   .\ew  York,  N.   Y Inn.  10 

Jan.  15.   Washington,   la Dec.  27 

Jan.  15.   Ft.   Collins,    Colo Dec.  27 

Jan.  1(i.   New  York.  N.  Y Jan.  10 

Jan.  17.  Zanesville,   O Ian.     3 

Jan.  19.  Toledo,  O Dec.  27 

Jan.  19.  Cincinnati,  O Dec.  27 

Jan.  20.  Cleveland,   O Jan.  10 

Jan  23.  Cincinnati.  O Jan.  10 

Jan.  24.  Gieenvlile.    O Jan.  10 

Jan.  26.   Jersey  City.  N.  J Jan.  10 

.Ian.  27.  Cleveland.    O Jan.  10 

Jan.  29.  Cleveland.   O Jan.    3 

Jan.  .30.  Owosso.    .Mich Ian.  10 

Adv..  Eng.  Record,  Jan.  10. 

Feb.    1.  Burlington.    la Jan.    3 

Feb.     3.   Cleveland,    O Ian.  10 

Feb.    4.   Sandusky.    O Ian.  10 

Feb.     4.  Cincinnati,  O Jan.  10 

Feb.  14.  Lafavctte.  Ind ; Dec.  27 

i'Vb.  17.  Three    Rivers.    Mich Jan.  10 

Adv.,  Eng.  Record.  Jan.  1(>. 
Feb.  23.   Fond  du   Lac.  Wis Jan.    8 

Adv.,  Eng.  Record,  Jan.  3.   10. 

POWER.  GAS  AND  ELECTRICITY. 

Jnn.  12.   New  York.   N.   Y Jan.     3 

Jul.  15.  Rome,   Oa Oct.  11 


Jan.  19.  New  York,  N.  Y Jan.  10 

Jan.  30.  Havre,    Mont Dec.  27 

Jan.  —  South  Norwalk,  Conn Dec.  13 

I<>b.     1.  Brinkley,    Ark Jan.  10 

Feb.  12.  Guayaquil,  Ecuador   Dec.  20 

Mar.   4.  Franchise.    Manila,    P.    1 Not.  IB 

Burllngame,   Kan Jan.  10 

GOVERNMENT  WORK. 
Jan.  12.  Washington,    D.    C Dec.  13 

Adv.,  Eng.  Record,   Dec.   13,  20. 

Jan.  13.   Washington,  D.  C Jan.  10 

Jan.  13.  Key   West,   Fla Jan.  10 

Jan.  13.   Superior,    Wis Dec.  20 

Jan.  14.  Steel  towboat,  Memphis.   Tenn Dec.  20 

Adv.,  Eng.  Record,  Dec.  *20,  27. 
Jan.  14.   Helena,    Mont Dec.    B 

Adv.,  Eng    Record,  Dec.  6,   13. 

Jan  15.'  Ft.    Ringgold.   Tex Jan.  10 

Jan.  15.  Duluth,    Minn •. Dec.  20 

Adv.,  Eng.  Record,  Dec.  20  to  Jan.  10. 

Jan.  15.  Los   Angeles.   Cal Dec.  20 

Jan.  15.  Chemawa,  Ore Dec.  20 

Jan.  15.  Newport,   R.   I Dec.  13 

Adv.,  Eng.  Record,  Dec.  13  to  Jan.  3. 

Jan.  15.   Norfolk,    Neb Dec.    6 

Jan.  15.   Machinery  for  dredge.  Wash'ngton.D.C.Nov.  29 
.\dv.,  Eng.  Record,  Nov.  2!)  to  Dec.  13,  Jan.  10. 

Jan.  17.  Charleston,  S.  C Dec.  20 

Jan.  17.   HIdg.,    I'hlladelphla,    I'a Dec.  20 

Jan.  21).   San   Francisco,   Cal Jan.  10 

Jan.  20.   Seattle.    Wash Jan.    .3 

Jan.  21.   Los   Angeles,    Cal Jan.    3 

Jan,  22.  Chattanooga,  Tenn Dec.  27 

Jan.  22.   Buffalo,  N.  Y Dec.  27 

Adv.,  Eng.  Record,  Dec.  27  to  Jan.  10. 

Jan.  22.  Dredging,    Boston,    Mass Dec.  20 

•  Adv.,  Kng.  Record.  Dec.  20,  27.  Jan.  10. 

Jan.  24.   Ft.    Fremont,   S.  C Jan.     3 

Jan.  26.   Chicago,     III Jan.     3 

Jan.  26.  St.    Augustine,    i'Ma Jan.    3 

Adv.,  Lng.  Record,  Jan.  3.  10. 

Jan.  27.  Creston,    la Jan.    3 

Jan.  28.  Ft.  Caswell,  N.  C Jan.  10 

Jan.  29.   Ft.  Duchesne,  Utah Jan.  10 

Jan.    29.   I'hiladeiphia,  Pa Jan.    3 

Adv.,  Eng.  Record,  Jan.  3,   lo. 
Jan.  30.  Newport,  K.   I Jan.    3 

Adv.,  Eng.  Record,  Jan.  3.  10. 

Jan.  31.  Ft.   Caswell,  N.  C Jan.  10 

I-'eb.     2.  Ft.  Wadsworth,  N.  Y Jan.  10 

Feb.     3.   New  York,  N.  Y Jan.  10 

Adv.,  Eng.  Record,  Jan.  10. 

Feb.    3.  San   Francisco,  Cal Jan.    3 

Feb.     4.   Boston,  Mass Jan.  10 

Feb.     5.   Grand    Rapids,   Mich Jan.  10 

-■Vdv.,  Eng.  Record,  Jan.  10. 

Feb.     5.   Ft.  Apache,  Ariz Jan.  10 

Feb.     6.   Ft.    Logan,    Colo Jan.  10 

Feb.     7.   Sewer.    I'tiiladelpliia,    I'a Jan.  10 

Feb.    7.   Dry  dock,   Philadelphia,   I'a Dec.  2ii 

Feb.     9.   Little   Rock.   Ark Jan.  10 

Adv.,  ICng.  Record,  Jan.  10. 

Feb.  10.   Boston,    Mass Jan.  10 

Feb.  12.   Newport,  R.   I Jan.  10 

Adv.,  Kng.  Record.  Jan.  10. 
Mar.  14.   Dry  dock,  Cavite,  P.  I Dec.  20 

BUILDINGS. 

Jan.  12.   School.   Schenectady,   N.   Y Jan.  10 

Jan.  12.  School,  New  York.  N.  Y Jan.    3 

Jan.  12.   School,  Long   Island  City.  N.    Y Jan.     3 

Jnn.  13.   Iiu.s.   Hldg.,   Clarlngtun,    O .Jan.  10 

Jan.  13.   Hospital,   Sonyea.   N.    Y Jan.     3 

Jnn.  14.   Hospital,    Gowanda.    N.    Y Ian.  lo 

Jan.  14.   Hospital.   Fresno.   Cal Jan.     3 

Jan.  14.   College.   New   York.   N.   Y Jan.     3 

Jan.  14.  Court   House.   Hichman,    Ky Dec.  20 

Jan.  15.   School,  Washington.  D.  (,' Jan.  10 

Jan.  15.   School,    Salem.    (Jre Jan.  3 

•Jan.  15.   Court   House,    Cambridge,    O Jan.     3 

Jan.  15.   School,    Bridgeport,    Conn Jan.     3 

Jan.  15.   Hospital,    Toledo,    O Dec.  27 

Jan.  15.   School   plans,   Beaumont,   Tex Dec.  20 

Jan.  15.  Library,  Winnipeg,   Man Dec.  13 

Jan.  15.   Library  plans,  Binghamton.  N.  Y Nov.  15 

Jan.  16.    I'lumblng.  etc.,  Randall's  Island,  N.  Y'..  Jan.     3 
.Vdv.,  Eng.   Record.  Jan.  3,   lo, 

Jan.  17.   Depot.    Meridian,    .Mi.ss Jan.  10 

Jan.  1  7.  Bus.    lildgs..    I'ittsburg.    I'a Jan.  10 

Jan.  17.   School.    Baltimore.    Md Jan.  10 

Jan,  17.   Roundhouse,    Dennison,    Tex Dec.  27 

Jan.  19.   I'ub.    Bldg.,    Marlon,    Ind Jan.  10 

Jan.  10.   School,  New  Yoik,  N.  Y Jan.  10 

Jan.  1!».   School,    Brooklyn,    N.    Y Jan.  10 

Jan.  19.  Court    house,    Warren,    .\rk Jan.  10 

Jan.  20.   School,  Dallas.  Tex Jan.  10 

Jan.  20.   School,   Bloomer.    Wis Ian.  10 

Jan.  20.    I'ub.   Bldg..   Danville.   Ky Ian.     3 

Jan.  20.    Bus.  bldg,  Flint,   Mich Dec.  20 

Jan.  22.  Court    house,   Coi-sirnnn.   *l'ex Ian.  10 

Jan.  23.  Jail,  Grand  Junction,   Colo Dec.  IS 

Jan.  24.   School  plans,  Milwaukee.    \\'ls Ian.  10 

Jnn.  27.   School,  Abercrombie,  N.   D, .  .■ Jan.  10 

•Inn.  28.   Court  house.   Centerville.   la Ian.  10 

Jnn,  2.S,   Library,  San   Berani'dlno.  Cnl Ian.  10 

Jnn,  :io,    Mnscmic  Temple,  Wnshingtim.   D.  C.  .  .Jan.  10 

Jnn.  30.   School,    Geneseo,    N.    Y ...Dec.  13 

Jan.  31.  Church,    Scotchbridge,    O Nov.  29 

Jan.   —  Church,   Marine  City,   Mich Dec.  27 

Feb.     1.  Cliurcb.    Sprlnglield,   O Jan.  10 

Feb.     1.   School.    Clarksvllle,    la Jan.    3 

Feb.     1.   Ilospitnl.    Sprlnglield.    O Jan,     3 

Feb.     1.   Office    Bldg..    Flint.    Mich Dec.  27 

Feb.    1.   I'ub.  Bldg.  Plans,  Louisville,  Ky Dec.  27^ 

Feb.    1.  School.    Dickinson.    N.   Y Dec.    6 

Feb.     2.    Hotel.   Beaumont.  Tex Jan.  10 

Feb.    2.   Warehouse,   .\beidecn.   S.    D Jan.  10 

Feb.    2.  City   Hall,   Hbuston,   Tex Dec.  IS 

I'Vb.     3.   School,  Columbus,  O Jan.  10 

Feb.  14.   Library,  Norfolk,  Va Jan.  10 

Feb.  25.   School,   tjnincv.    HI ..:...  .Jan.  10 

Feb.  28.   Pub.   bldg  plans.   Columbus,  O Dec.  20 

MISCELLANEOUS. 

Jan.  13.   Street  sprinkling.    St.  Louis.  Mo Jan.     3 

.Tan.  14.   Wharf.    Boston,    Mass Jan.     3 

•Tan.  14.  Dredging.   Chicago.   Ill Not.  22 

Jan.  16.   Pier  &  Dredging.  New  York,  N.  Y.  .  .    Jan.  10 

Jan.  1 7.  Railroads,  Beckley,  W.  Va Jan.    3 

Jan.  20.  Garb.  Disp.,  Kansas  City.  Mo Jan.  10 

Jan.  '24.  Breakwater,    Halifax,    N!    S Jan.    3 

Feb.    5.  Levee  Work,  Bossier  City.    I.n Jnn,  10 

Mar.   4.  St.  Ry.  franchise,  Manila,  P    I Not.  15 

Mar.  ~  -  I!.    R.   Woik.   Creede,  Colo Inn,  lo 

R.  R.  work,  Cloclnnatl,  O Dec.  80 
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Many  (Congratulations  and  encouraging  ex- 
pressions of  appreciation  for  the  twenty-fifth 
anniversary  issue  have  come  to  us  by  letter  and 
otherwise,  and  so  we  wish  to  take  this  oppor- 
tunity to  acknowledge  the  receipt  of  these 
pleasant  communications  and  to  thank  these 
kind  friends  of  The  Engineering  Record  for 
the  inspiration  which  they  have  thus  given  us 
for  the  continuance  in  well-doing — for  better 
doing — in  the  new  year.  To  those  friends,  also, 
who  have  had  the  kindly  thought,  but  who 
have  lacked  the  opportunity  for  expression,  we 
extend  our  thanks,  trusting  that  their  good-will 
will  show  itself  in  practical  ways  in  the  future. 
You  can  help  us  in  many  ways,  but  perhaps  by 
no  other  means  can  an  engineer  so  greatly  en- 
hance his  own  reputation  and  advance  the  com- 
mon good  of  the  profession  as  by  the  expres- 
sions of  his  opinions,  brief  narrations  of  his 
Instructive  experiences  and  thorough  descrip- 
tions of  interesting  work  well  done,  given 
through  the  columns  of  a  high  class  engineer- 
ing journal  to  his  fellow  practitioners  and  the 
officials  of  municipalities  and  corporations  hav- 
ing need  of  professional  services.  Do  not  ne- 
glect this  privilege  of  contributing  to  the  prog- 
ress of  the  profession  which  Is  doing  so  much 
for  the  material  and  moral  advancement  of  the 
whole  world  because  you  are  "too  busy."  Re- 
member that  the  men  who  are  enriching  your 
store  of  knowledge  are  busy  men.  If  you  can 
not  send  finished  literary  productions,  send 
what  you  can — notes,  blue  prints,  specifications, 
photographs — and  we  will  try  to  do  the  rest  and 
submit  the  results  for  your  approval,  if  desired. 
Despise  not  small  contributions;  for  brief, 
pointed  statements  of  experience  and  opinion 
are  frequently  most  helpful,  and  doubtless  a 
much  larger  number  of  persons  read  the  short 
notes  than  wade  through  the  long  articles.  An 
cns'ueerins  Journal  Is  not  the  property  ot  any 


Standard  Pipes  and  Special  Castings. 


In  no  country,  probably,  have  the  practical 
advantages  of  uniform  standards  for  processes 
and  designs  been  more  fully  appreciated  than 
in  the  United  States.  American  manufactur- 
ers and  engineers  have  usually  been  quick  to 
see  and  to  improve  opportunities  for  standard- 
ization. In  some  fields,  however,  in  which  the 
benefits  of  standardization  seem  very  patent 
there  has  been  an  unexpected  tardiness.  A 
marked  illustration  of  this  has  been  the  manu- 
facture of  cast  iron  pipes  and  special  castings 
so  generally  used  for  water-works.  Apparently 
the  end  of  the  confusion  and  multiplicity  of 
patterns  which  have  prevailed  for  so  long  is 
now  in  view.  The  public-spirited  endeavors  of 
the  New  England  Water  Works  Association  to 
secure  uniformity  in  engineering  practice  and 
in  manufacture  bore  exceedingly  valuable  fruit 
in  the  standard  specifications  for  cast  iron 
pipes  which  were  reported  to  the  September 
meeting,  by  a  special  committee,  after  extend- 
ed correspondence  and  conferences  with  a  com- 
mittee representing  the   pipe  founders. 

These  specifications  were  reprinted  in  The 
Engineering  Record  of  September  13,  1902,  and 
were  adopted  by  the  Association,  as  stated  at 
that  time.  But  the  good  work  did  not  stop 
with  the  adoption  and  publication  of  the  stand- 
ard specifications.  The  committee  has  gone 
forward  with  the  preparation  of  a  complete 
schedule  of  straight  pipes  and  special  cast- 
ings, including  curves,  branches  of  various 
kinds,  reducers,  sleeves,  cap's  and  the  other 
fittings  required  in  connection  with  pipe  lines. 
This  schedule  gives  diagrams  for  all  the  forms 
of  castings  together  with  complete  dimensions 
and  the  computed  standard  weights  for  all 
sizes  and  classes.  A  part  of  this  schedule  is 
printed  in  the  December,  ■  1902,  issue  of  the 
"Journal  of  the  New  England  Water  Works 
Association,"  along  with  the  complete  report 
of  the  special  committee  and  the  full  text  of 
the  standard  specifications.  It  Is  announced 
that  the  remaining  portion  of  the  schedule  will 
be  published  in  the  next  issue  of  the  "Journal," 
and  that  afterwards  the  schedule  and  specifi- 
cations will  be  issued  in  pamphlet  form  for  sale- 
by  the  secretary  of  the  Association.  Tables 
I.  and  II.  of  the  schedule,  giving  the  dimensions 
and  standard  weights  of  straight  pipes,  were 
reproduced  in  our  issue  of  September  13,  from 
the  report  of  the  committee,  but  since  that 
date  slight  changes  have  been  made  in  a  num- 
ber of  the  weights,  principally  for  the  sake  of 
greater  consistency  in  the  figures  as  tabulated. 

In  the  preparation  of  the  schedule  of  dimen- 
sions and  weights,  the  Association  has  been 
aided  by  the  engineering  department  of  the 
Metropolitan  Water  and  Sewerage  Board,  of 
Boston,  of  which  Mr.  Frederic  P.  Stearns  is 
chief  engineer,  the  work  being  done  under  the 
immediate  supervision  of  Mr.  Dexter  Brackett, 
engineer  of  the  Distribution  Department  of  the 
Metropolitan  Water  Works  and  member  of  the 
special  committee  of  the  Association.  Prob- 
ably very  few  will  realize  the  magnitude  of 
the  labor  involved  in  the  gratuitous  services 
which  these  engineers  and  their  assistants  are 
thus  rendering  water-works  people  at  large, 
for  probably  few  If  any  others  have  under- 
taken the  computation  of  weights  for  so  com- 
plete a  schedule  of  castings.  The  methods 
used  have  been  principally  analytical,  although 
graphical  raetUods  have  been  used  to  some  ex 


tent.  All  the  work  has  been  carefully  checked 
by  duplicate  computations.  The  forms  adopted 
for  the  castings  are  substantially  identical 
with  those  previously  used  by  the  Metropoli- 
tan Water  Works,  the  principal  changes  being 
those  required  to  make  the  castings  conform 
to  the  wider  range  of  thicknesses  and  the 
slightly  different  external  diameters  of  the 
straight  pipes  in  the  new  schedule.  Thus  a 
further  check  on  the  new  computations  has 
been  afforded,  in  many  cases,  by  comparison 
with  those  made  at  an  earlier  date,  by  differ- 
ent men,  in  the  engineering  department  of  the 
Metropolitan  Water  Works;  and  many  of  these 
computed  weights  had  been  corroborated  in  a 
broad  way  by  the  weigted  weights  of  meas- 
ured castings.  Hence  there  is  sufficient  rea- 
son for  accepting  the  schedule  with  all  con- 
fidence in  its  accuracy  as  to  dimensions  and 
weights. 

The  economy  and  convenience  which  will 
result  from  the  general  adoption  of  this  sched- 
ule will  be  very  great.  Messrs.  Coffin,  Brackett 
and  Forbes,  the  special  committee  of  the  As- 
sociation, and  the  representatives  of  the  pipe 
founders  who  have  co-operated  with  them  have 
done  their  work  so  thoroughly  that  It  seems 
quite  unnecessary  for  any  other  party  to  thresh 
over  their  straw.  In  order  that  the  largest 
results  may  be  gained  from  these  painstaking 
labors  it  now  remains  for  water-works  officials 
and  users  of  cast  iron  pipe  generally  and  the 
pipe  founders  as  well  to  adopt  and  use  the 
excellent  schedule  and  specifications  which 
have  been  prepared.  If  this  schedule  be  ac- 
cepted, as  it  should  be,  there  would  seem  to 
be  no  further  need  for  water-works  engineers 
to  send  to  the  foundries  blue  prints  of  the 
specials  which  they  require,  since  the  castings 
may  be  ordered  from  the  schedule,  and  the 
foundrymen  could  make  once  for  all  standard 
shop  drawings  and  patterns.  It  may  even  be 
possible,  if  there  be  sufficient  demand  for  it, 
to  prepare  a  universal  telegraphic  code  for  the 
standard  special  castings,  or  at  least  for  those 
most  frequently  used,  so  that  in  cases  of 
emergency  castings  may  be  safely  and  con- 
veniently, as  well  as  economically,  ordered  by 
wire.  Such  a  code  has  been  prepared  by  at 
least  one  large  foundry  for  the  castings  of  its 
own  stock  patterns  and  published  in  its  cata- 
logue. 

The  sages  have  cautioned  us  against  the 
moral  evils  of  borrowing  and  lending,  but  un- 
der the  stress  of  such  an  accident  as  the  break- 
ing of  the  trunk  main  of  a  distribution  system 
of  a  large  section  of  a  city  or  the  only  main 
of  a  town's  supply,  a  superintendent  is  usually 
quite  willing  to  fracture  several  such  precepts, 
and  with  the  adoption  of  a  standard  schedule 
of  pipes  and  special  castings  it  will  be  the 
more  readily  possible  for  him  to  meet  a  severe 
emergency  in  this  way,  for  the  water  depart- 
ments of  nearby  communities  would  then  be 
able  to  assist  one  another  from  stock  much 
more  frequently  than  now.  Furthermore,  with 
the  standards  put  into  general  use,  the  foun- 
drymen will  probably  be  able  and  willing  to 
carry  at  least  a  small  assortment  of  the  more 
common  sizes  of  the  most  frequently  used  cast- 
ings, from  which  rush  orders  can  be  filled  with 
despatch. 


Protection  of  Sand  Beaches  from  damage  by 
wind  storms  is  being  accomplished  by  the 
Massachusetts  Harbor  and  Land  Commission 
by  planting.  About  twenty  varieties  of  plants 
have  been  tried'  at  the  end  of  Cape  Cod,  an 
unusually  exposed  portion  of  the  coast.  Trial 
shows  that  native  pitch  pine,  Scotch  pine,  Aus- 
trian pine,  common  alder,  black  locust,  bay- 
berry  and  Scotch  broom  are  best  adapted  to 
this  situation. 
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Plant   of   the   Atlss   Tack   Company,   Fairhaven, 

Mass. 


About  the  middle  of  May,  last  year,  the  Atlas 
Tack  Company  formaHy  opened  a  new  plant  at 
Fairhaven,  Mass.,  which  is  the  outgrowth  of  an 
industry  of  tack  making  by  machinery  that  has 
existed  in  that  region  since  1810.  The  company, 
which  represents  the  -consolidation  of  five  tack- 
making  concerns,  has  arranged  for  a  concentra- 
tion of  manufacture  at  the  new  works,  where 
economy  of  production  is  effected  by  the  use  of 
improved  and  largely  automatic  machinery,  by 
the  installation  of  a  modern  power  plant  and 
methods  of  power  transmission  and  the  pro- 
vision of  a  carefully  planned  factory  equipped 
for  the  convenience  and  comfort  of  its  em- 
ployes. 

The  plant  occupies  15  acres  of  ground  front- 


ing on  Pleasant  Street  in  the  outskirts  of  Pair- 
haven  and  extending  alongside  the  New  York, 
New  Haven  &  Hartford  Railroad.  It  consists 
of  a  main  building,  for  the  greater  part  of  one 
story  but  with  a  two-story  front  and  a  three- 
story  rear,  and  of  a  detached  power  house.  The 
grounds  have  been  graded  with  a  view  of  im- 
proving the  outside  surroundings  of  the  works, 
and  roads  have  been  built  and  a  water  system 
from  the  public  supply  mains,  a  Are  system, 
with  numerous  hydrants  connected  both  to  fire 
pumps  in  the  power  house  and  to  the  public 
supply,  and  a  drainage  system  for  conducting 
both  rain  water  and  sewage  have  been  con- 
structed. Aside  from  the  interest  centering  in 
the  construction,  equipment  and  arrangement 
of  the  works  proper,  a  good  illustration  of 
modern  power  plant  practice  is  afforded  in  the 
powerhouse.    Though  not  located  near  an  abun- 


dant water  supply,  the  steam  engines  are  oper- 
ated condensing,  a  cooling  tower  and  two  large 
reservoirs  being  provided  In  that  connection. 
Feed  water  being  taken  over  and  over  again 
from  the  water  store  and  from  the  returns  from 
the  warming  system,  no  feed  water  heaters 
were  inserted  in  the  exhaust  mains  from  the 
engines.  Instead  a  feed-water  heater  has  been 
installed  only  for  the  pumps  and  auxiliary  ap- 
paratus and  an  economizer  is  employed  for 
raising  the  temperature  of  the  water  beyond 
that  possible  with  the  utilization  of  the  low- 
pressure  exhaust  steam. 

The  mill  proper  is  658x223  feet,  and  lies 
in  an  easterly  and  westerly  direction.  The 
two-story  front  comprises  about  43  feet  of  the 
western  end  and  is  occupied  by  the  various 
offices.  The  three-story  end  takes  40  feet  and 
is  devoted  to  the  eyelet  department.     The  mid- 
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die  portion,  which  is  thus  575  feet  long,  is  di- 
vided longitudinally  by  a  central  fire  wall  and 
each  half  is  subdivided  into  the  different  de- 
partments. On  the  one  side  are  the  tack  ma- 
chines and  in  addition  staple,  rivet  and  wire 
nail  machinps,  plating  and  scaling  departments 


of  electric  operation  has  proved  very  advan- 
tageous in  its  application  to  machines  which 
individually  require  hut  little  power.  The  en- 
tire motor  and  transmission  plant  is  laid  out 
on  a  uniform  basis  of  30-horse-power  motors, 
with  a  uniform  diameter  of  1  15/16-inch  shaft- 
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PLAN  OF  THE  POWER  PLANT. 


ind  a  repair  shop.  On  the  other  are  the  depai't- 
ments  for  finishing,  packing  and  shipping  the 
product,  including  a  large  room  where  anneal- 
ing, separating  and  polishing  is  done. 

In  the  tack  machinery  portion  of  the  build- 
ing is  most  of  the  power  and  the  group  system 


ing.  The  motors  not  only  look  well  and  present 
a  uniform  appearance  in  a  continuous  row 
along  the  ceiling,  but  they  are  uniform  in  all 
details,  so  that  extra  coils  or  repair  parts  in 
general  can  be  kept  on  hand  and  will  fit  any 
motor  of  the  entire  equipment.     The  uniform 


size  of  the  shafting  throughout  the  entire  plant 
in  connection  with  split  pulleys  makes  inter- 
change of  the  pulleys  an  easy  matter,  all  being 
of  a  uniform  bore.  The  hangers  are  all 
equipped  with  Hyatt  roller  bearings. 

The  main  building  is  constructed  of  brick 
walls  and  a  timber  roof  supported  by  wooden 
columns,  as  Indicated  In  an  accompanying  part 
transverse  and  part  longitudinal  cross-section. 
The  columns  are  spaced  on  25-foot  centers  lon- 
gitudinally and  20-foot  centers  transversely; 
they  rest  on  brick  piers  and  support  12xl6-lnch 
longitudinal  timber  girders  which  In  turn  carry 
crossbeams  on  8  foot  4  inch  centers.  In  each 
half  of  the  building  four  divisions  have  the 
saw-tooth  roof  with  li-lnch  ribbed  glass  facing 
In  the  usual  way  toward  the  north.  This  type 
of  roof  in  each  case  is  broken  Into  lengths  of 
about  135  feet  (for  convenience  in  getting  about 
on  all  parts  of  it)  with  two  cowl  ventilators 
located  near  the  ridge.  The  floor  construction 
is  shown  in  detail  In  the  illustration;  the. roof 
consists  of  3  inches  of  planking  covered  with 
Warren's  Anchor  brand  of  asphalt  and  gravel 
roofing.  Through  the  center  of  the  building 
underneath  the  floor  is  a  tunnel  in  which  are 
carried  the  steam  and  water  pipes  and  electric 
wires. 

The  fan  system  of  warming  by  circulating 
hot  air  has  been  adopted  and  there  are  three 
heater  and  fan  units,  with  pipe  coil  heaters 
and  engine-driven  fans,  the  engine  exhaust  thus 
supplying  a  large  amount  of  the  heat  required. 
The  air  is  drawn  chiefly  from  the  outside  but 
may  also  be  taken  from  the  interior  of  the 
works,  and  it  is  driven  through  flues  to  dis- 
tributed openings  by  means  of  the  fan.  One 
unit,  with  a  12-foot  fan,  supplies  the  whole 
shop,  the  second,  the  office  building  and  the 
third,  the  eyelet  department.  They  are  all  of 
the  Sturtevant  make.  For  general  lighting 
there  are  some  80  Nernst  lamps,  two  in  alter- 
nate bays  and  one  between,  but  for  machine 
lighting,  16-candle-power  incandescent  lamps 
are  used,  one  per  machine.  Altogether  there 
are  about  1,200  Incandescent  lamps  supplied  by 
the  power  plant  The  building  is  equipped 
throughout  with  automatic  sprinklers  of  the 
Grlnnell  type.  Lockers  of  expanded  metal  are 
provided  for  the  employes  in  the  ground  story 
of  the  office  building. 

The  power  plant  is  an  interesting  example  of 
the  class  in  which  boiler  and  engine  rooms  are 
located  end  to  end.  This  arrangement  has  made 
it  possible  to  locate  the  economizer  in  an  econ- 
omizer room  adjoining  the  boiler  room,  thus 
leaving  the  space  above  the  boilers  clear  for 
piping,  and  to  distribute  the  different  sizes  of 
generating  units  to  good  advantage  with  re- 
spect to  economy  of  floor  space  and  size  of 
building  without  at  the  same  time  causing  in- 
convenience by  undue  crowding.  An  unusual 
feature  Is  the  provision  of  two  pump  rooms 
separating  the  engine  from  the  boiler  room,  onti 
for  feed  pumps  and  the  other  for  fire  pumps. 

In  general  dimensions  the  building  Is  about 
144  feet  long  and  52  feet  wide,  not  Including  16 
feet  which  is  added  to  the  boiler  room  for  the 
economizer.  At  one  corner  of  the  economizer 
addition  stands  the  chimney,  which  is  a  double- 
shell  stack,  and  the  economizer  building  is  of 
the  same  length  as  the  boiler  room,  that  Is  50 
feet  4"  Inches  inside.  The  fire  pump  room  Is  20 
feet  square,  while  the  feed  pump  room  is  15x20 
feet.  In  front  of  the  latter  is  an  entrance  hall, 
a  portion  of  a  power  plant  that  usually  does 
not  receive  much  attention,  and  this  leads  to  the 
engine  room  and  to  a  store  room  over  the  pump 
rooms.  The  engine  room  is  of  the  same  width 
as  the  boiler  room,  and  67  feet  8  Inches  long. 
Its  floor  is  11  feet  above  the  boiler  room  floor 
level  and  all  piping  and  the  condensers  are  lo- 
cated in  a  basement  story  below.     This  Is  on 


76 


THE    ENGINEERING    RECORD. 


Vol.  47,  No.  3. 


the  same  level  as  the  boiler  and  pump  rooms  and 
though  but  10^  feet  high,  is  painted  white  and 
has  numerous  windows  so  that  it  is  quite  light. 
The  building  walls  are  of  brick  and  the  roof 
of  heavy  planking  supported  by  iron  trusses. 
The  floor  of  the  engine  room  is  of  concrete  re- 
inforced according  to  the  Ransome  system.  The 
rated  horse-power  of  the  station  is  760  kilowatts, 
so  that  on  the  basis  of  the  whole  plant,  11 
square  feet  of  ground  area  were  required  per 
kilowatt,  or  8.2  square  feet  per  horse  power.  In 
the  engine  room  itself  the  floor  space  is  pro- 
vided at  the  rate  of  i%  square  feet  per  kilowatt, 
or  3.25  square  feet  per  horse  power. 

The  boiler  equipment  consists  of  four  water- 
tube  boilers,  set  in  two  batteries  of  407.4  horse- 
power each.  They  were  built  by  the  Aultman 
tt  Taylor  Machinery  Company  and  consist  of  3- 
inch  tubes  set  ten  sections  wide  each  nine  tubes 
high,  and  of  two  36-inch  steam  drums.  They 
are  fitted  with  Foster  shaking  grates  and  are 
hand  fired  from  a  firing  space  19  feet  wide.  Coal 
is  stored  in  the  open  outside  the  end  of  the 
power  house,  space  being  reserved  for  1,200 
tons,  where,  later,  it  is  Intended  to  have  a  rail- 
road siding  built  on  trestle  work. 

For  the  distribution  of  steam,  which  is  gen- 
erated at  130  pounds  pressure,  a  16-inch  drum 
or  header,  39  feet  long,  built  of  %^inch  steel,  is 
supported  on  roller  bearings  across  the  top  of 


Boiler  ^-<oonn 
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economizer  setting  is  similar  in  construction,  the 
roof,  however,  being  formed  of  two  courses  of 
brick,  the  lower  laid  on  edge,  and  all  supported 
by  4x4x%-lnch  tees  on  9  inch  centers.  The 
economizer   consists   of   28   sections    of   tubes. 


volvlng  field  alternators.  Tlie  units  are  of  dif- 
ferent sizes,  as  regards  rated  capacity,  so  that 
a  given  load  can  more  readily  be  met  with  a 
combination  near  to  the  economical  perform- 
ance of  the  different  engines.     The  largest  is 
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280  tubes  in  all,  built  by  the  Green  Fuel  Econ- 
omizer Company.  Space  has  been  left  for  an 
equipment  of  12  additional  sections.  The  damp- 
ers at  each  end  of  the  flue  controlling  the 
path  to  be  taken  by  the  smoke  are   3/16-inch 
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the  boilers.  Each  boiler  supplies  It  by  means 
of  an  8-Inch  extra-heavy  pipe,  which  springs  In 
an  upward  bend  from  the  boiler  and  drops  In 
a  similar  bend  Into  the  top  of  the  header.  But 
one  valve  is  used,  which  is  a  combination  stop 
and  check  valve,  placed  in  the  high  point  of  the 
connection  between  the  bends.  From  the  header 
are  taken  two  steam  mains  for  the  two  pump 
rooms  adjacent  and  a  10-inch  main  for  the  en- 
gine room,  this  line  provided  with  a  stop  valve 
at  the  header  and  with  a  Locke  automatic 
safety  valve  also  in  the  boiler  room.  The  header 
has  an  area  equivalent  to  the  combined  area  of 
the  four  boiler  connections  to  it.  The  steam 
piping  is  of  full  weight  wrought  Iron  with  Wal- 
worth valves,  and  extra  heavy  fittings.  All 
other  valves  are,  in  general,  of  the  Pratt  & 
Cady  make. 

The  products  of  combustion  from  the  boilers 
pass  into  a  brick  flue  behind  them,  and  from 
one  end  of  this  Into  the  chimney  through  the 
economizer  and  from  the  other  end  Into  the 
chimney  directly.  The  flue  has  a  cross-sectional 
area  of  37.9  square  feet,  which  Is  practically 
equivalent  to  the  area  of  the  chimney,  which 
is  7  feet  in  diameter  and  180  feet  high.  The 
rear  of  the  Iwller  settings  form  one  wall  of 
the  flue,  the  other  side  wall  Is  8  inches  thick, 
the  bottom  consists  of  a  layer  of  bricks  laid  flat 
and  the  top  of  10-lnch  brick  arches  sprung  be- 
tween cast-Iron  tee-shaped  lintels  laid  crosswise 
of  the  flue  on  3  feet  3-lnch  centers  with  1  Inch 
concrete  above  the  crown  of  the  ftrcbea.    The 


steel  plate  doors,  operated  from  above  the  set- 
ting. The  entrance  to  the  stack  is  controlled 
by  a  butterfly  damper  of  3/16-inch  plate  mount- 
ed as  shown  in  an  accompanying  detail  draw- 
ing. 


of  400  kilowatts  and  is  operated  by  a  17  and 
34x30-inch  engine  running  150  revolutions  per 
minute;  the  middle  size  is  of  225  kilowatts  ca- 
pacity and  operated  by  a  14  and  28x24-lnch  en- 
gine at  171  revolutions;  and  the  smallest  is  of 
135  kilowatts  with  a  9.5  and  19xl5-inch  engine 
running  257  revolutions  per  minute.  The  ex- 
citers are  30-kilowatt  125-volt  direct-current  ma- 
chines, and  one  is  direct  connected  to  a  9.5x9 
engine  and  the  other  to  a  45-horse-power  in- 
duction motor.  The  switchboards  are  Westing- 
house  standard  boards  for  direct  and  alternat- 
ing current  practice  and  from  them  are  con- 
trolled some  21  induction  motors,  19  of  30  horse- 
power each,  one  of  45  and  one  of  15  horse  power. 
As  already  stated,  the  steam  piping  is  car- 
ried in  the  basement  story.  The  size  of  the  10- 
inch  main  supplying  the  engines  was  calculated 
large  enough  so  that  when  all  three  engines  are 
running  at  the  same  time  at  their  ordinary 
rated  load,  represented  by  about  one-quarter 
cut-off,  the  velocity  of  the  steam  in  It  would 
not  be  greater  than  20  feet  per  second,  or  1,200 
feet  per  minute.  At  one-half  cut-off,  repre- 
senting a  heavy  overload,  the  velocity  would  be 
under  40  feet  per  second.  The  10-Inch  main 
feeds  a  steam  reservoir  opposite  the  largest 
engine  and  from  this  the  main  is  continued, 
supplying  the  smallest  electric  generating  en- 
gine and  feeding  into  a  second  reservoir  from 


Cboss-Section  of  the  Boiler  Room. 


The  engine  room  contains  three  alternating- 
current  generating  units,  two  exciter  units  and 
the  switchboard.  The  generating  machinery 
consists  of  Mcintosh  &  Seymour  horizontal  tan- 
dem-compound engines  directly  connected  to 
WestlnghouBe  440-volt  60-c7cle  tbree-phjwe  re* 


which  the  middle  engine  receives  its  supply  and 
a  main  is  taken  to  the  exciter  engine  and  to 
a  pump  In  the  basement.  The  flrst  reservoir  has 
a  volume  6%  times  that  of  the  high-pressure 
cylinder  of  the  large  engine  and  the  second 
reservoir  a  volume  5^  times  that  of  the  higlv- 
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pressure  cylinder  of  the  middle-size  engine. 
They  are  provided  as  equalizing  drums  whereby 
the  inflowing  steam  is  kept  at  the  average  ve- 
locity no  matter  how  the  engines  may  be  mo- 
mentarily drawing  on  it.  The  receivers  be- 
tween cylinders  are,  for  all  three  engines,  placed 
in  the  basement. 

The  central  condensing  system  is  employed, 
one  condenser  only  having  been  installed  at 
date,  a  second  to  come  when  the  average  power 
demand  becomes  nearer  the  maximum  capacity 
of  the  plant  than  it  does  now.  The  condenser  is 
a  10  and  16x22xl5-inch  vertical  jet  condenser 
built  by  Dean  Brothers,  of  Indianapolis,  which 
is  arranged  to  condense  its  own  exhaust.  The 
exhaust  steam  from  the  engines  is  collected 
into  a  14-inch  exhaust  main  and  there  is  the 
usual  full-size  free  exhaust  to  the  atmosphere, 
with  back-pressure  valve  to  allow  an  escape  of 
steam  when  the  condenser  is  out  of  commis- 
sion. The  condensing  water  is  brought  from 
the  cold  cistern  of  a  cooling  tower  that  was 
supplied  by  Messrs.  F.  H.  &  C.  W.  Boyer,  of 
Somerville,  Mass.,  while  the  condenser  dis- 
charge is  delivered  to  the  hot  cistern.  The 
injection  and  discharge  mains  are  10  and  12 
inches  in  diameter  respectively,  large  enough 
for  the  two  condensers  of  the  complete  in- 
stallation. 

For  feed  water,  the  discharge  from  the  con- 
densers is  drawn  from,  together  with  the  re- 
turn water  from  the  heating  system  during  the 
winter.  Whenever  necessary,  however,  feed-water 
can  be  obtained  from  the  water  storage  reser- 
voirs on  the  company's  property  or  from  the 
public  water  supply  mains.  As  the  large  units 
are  operated  condensing  and  the  exhaust  of  the 
pumps  and  of  the  exciter  engine  in  the  power 
house  is  utilized  to  heat  feed  water,  the  fan 
heater  units  in  the  main  building  are  supplied 


densation  is  returned  by  gravity  through  the 
tunnels  to  the  power  house  to  a  return  tank 
and  pump  in  the  basement  of  the  power  house. 
Prom  this  it  is  charged  into  a  hot-well  in  the 
basement,  this  well  consisting  of  a  tank  6  feet 
long  and  3  feet  in  diameter.  Into  this  well  is 
admitted  the  proper  anu>unt  of  water  from  the 
condenser  discharge,  and  city  water  when  neces- 
sary, under  the  control  of  an  automatic  valve. 
For   regular  operation,   a   7x4xlO-Inch   Dean 


and  also  from  the  company's  own  reserrolrs. 
which  have  a  capacity  of  350,000  gallons.  These 
pumps  discharge  through  a  Berryman  feed- 
water  heater  of  300  horse-power  rating  located 
in  the  feed  pump  room,  then  through  the 
economizer  and  into  the  boilers.  Both  the  feed- 
water  heater  and  the  economizer  can,  of  course, 
be  by-passed.  In  addition  to  these  sources  of 
supply,  an  emergency  feed  line  is  provided  from 
the  fire  pumps,  which  draw  from  the  reseryolrs. 


Metiiod  of  Operattno  Main  Dampgb, 


View  of  the  Engine  Room. 


with  live  steam  only  from  the  power  plant,  an 
underground  tunnel  having  been  built  between 
the  buildings  to  carry  both  the  piping  and  the 
electric  wires.  As  stated,  however,  the  fans  are 
engine  driven,  so  th&t  the  heater  colls,  except 
in  severe  weather,  require  nothing  beyond  the 
exhaust  from  the  fan  engines.  Grease  separa- 
tors are  Installed  at  the  engines  and  the  con- 


duplex  plunger  pump  is  used  for  boiler  feed- 
ing, but  this  is  installed  in  duplicate  with  a 
7x4xl0-inch  Dean  duplex  piston  pump,  both  in 
the  feed  pump  room.  The  two  pumps  are  cross- 
connected  to  draw  from  the  hot- well  (to  which, 
as  stated,  the  return  water  from  the  heating  sys- 
tem is  led,  as  well  as  the  water  from  the  con- 
denser discharge  and  additional  city  water), 


These  are  Knowles  1,000-gallon  18xl0xl2-inch 
Underwriter  pumps,  installed  in  duplicate,  and 
discharge  through  a  12-inch  main  for  the  fire 
and  hydrant  system  about  the  grounds.  The 
boiler  feed  main  is  3  inches  in  diameter  and  is 
carried  underneath  the  floor  in  front  of  the 
boilers  with  a  3-inch  riser  carried  upward  l)e- 
tween  the  two  boilers  of  each  battery;  this  sub- 
divides into  two  2-inch  pipes,  each  going  to 
the  two  steam  drums  of  each  boiler.  This  ar- 
rangement has  left  all  valves  at  ready  command 
of  the  fireman  directly  in  front  of  the  boilers. 
The  architects  and  engineers  for  the  whole 
plant  were  Messrs.  Lockwood,  Greene  &  Com- 
pany, of  Boston.  The  arrangement  of  machin- 
ery was  planned  by  Mr.  Elbridge  G.  PauU,  me- 
chanical superintendent  of  the  Atlas  Tack  Com- 
pany. The  B.  F.  Smith  Company,  of  Pawtucket, 
R.  1.,  was  contractor  for  the  erection  of  the 
■mill;  the  New  Bedford  Boiler  Company,  for  the 
piping,  and  the  Rockwell  Engineering  Com- 
pany, of  New  York,  supplied  the  heating  parts 
for  annealing.  Mr.  George  W.  Weymouth  is 
president  and  manager  of  the  company,  and  Mr. 
Urban  H.  Broughton,  secretary  and  treasurer. 


The  Cooper-Hewitt  Mercury  Vapor  Lamp  was 
recently  exhibited  in  Europe  for  the  first  time, 
at  the  offices  of  the  British  Westinghouse  Elec- 
tric &  Manufacturing  Company,  in  London.  In 
this  l^mp  mercury  vapor  is  made  incandescent 
by  the  passage  of  an  electric  current  very  much 
as  the  carbon  filament  is  made  to  glow  in  the 
Edison  lamp,  but  a  given  amount  of  illumina- 
tion is  said  to  be  obtained  from  the  former  with 
but  a  small  fraction  of  the  power  required  for 
the  latter.  On  the  same  occasion  the  Cooper- 
Hewitt  static  converter  also  was  shown.  This 
device,  which  was  in  the  shape  of  a  small  globe, 
converts  alternating  to  direct  current,  it  is 
claimed,  without  moving  parts,  efficiently. 
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Annual   Meeting    ol    the    New    England    Water 
Works  Association. 


The  New  England  Water  Works  Association 
held  a  very  successful  annual  meeting  in 
Boston  on  Wednesday,  the  14th,  at  Hotel 
Brunswick.  The  attendance  was  about  105. 
After  the  lunch,  at  1  o'clock,  reports  of  officers 
and  committees  were  presented  and  the  reading 
of  the  technical  papers  followed.  The  commit- 
tee appointed  to  canvass  the  letter  ballots  re- 
ported the  election  of  the  following  board  of 
officers  for  the  ensuing  year:  President,  Charles 
K.  Walker,  superintendent  of  water  works, 
Manchester,  N.  H.;  vice-presidents,  V.  C.  Hast- 
ings, Concord,  N.  H.;  George  P.  Wescott,  Port- 
land, Me.;  Edwin  C.  Brooks,  Cambridge,  Mass.; 
E.  W.  Kent,  Woonsocket,  R.  I.;  H.  N.  Turner, 
St.  Johnsbury,  Vt.,  and  J.  C.  Hammond,  Jr., 
Rockville,  Conn.;  secretary,  Willard  Kent,  Nar- 
ragansett  Pier,  R.  I.;  treasurer,  L.  M.  Ban- 
croft, Reading,  Mass.;  editor,  Charles  W.  Sher- 
man, Boston,  Mass.;  advertising  agent,  Robert 
J.  Thomas,  Lowell,  Mass.;  additional  members 
of  executive  committee,  P.  Kieran,  Fall  River, 
Mass.;  George  A.  Stacy,  Marlboro,  Mass.,  and 
H.  G.  Holden,  Nashau,  N.  H.;  finance  commit- 
tee, E.  J.  Chadbourne,  Wakefield,  Mass.,  W.  F. 
Codd,  Nantucket,  Mass.,  and  A.  R.  Hathaway, 
Springfield,  Mass. 

Organized  in  1882,  the  association  is  entering 
upon  its  twenty-first  year.  The  interesting  ad- 
dress of  the  retiring  president,  Mr.  F.  E.  Mer- 
rill, of  Somerville,  Mass.,  clearly  demonstrated 
that  the  organization  is  in  a  vigorous  and  pros- 
perous condition.  At  the  end  of  its  first  year 
the  membership  of  the  association  was  43,  and 
at  the  end  of  the  twentieth  year  587,  including 
not  only  a  large  proportion  of  the  water-works 
engineers  and  officials  of  New  England,  but  also 
a  considerable  number  of  engineers  and  other 
men  interested  in  water  works  in  other  parts 
of  the  country.  Seven  new  members  were 
elected  at  this  meeting.  The  value  to  superin- 
tendents and  other  water-works  officials  of  the 
regular  monthly  meetings  with  their  technical 
papers  and  discussions,  social  intercourse  and 
interchange  of  ideas  was  particularly  pointed 
out,  and  it  was  even  suggested  that  it  would 
be  a  profitable  expenditure,  if  necessary,  for 
the  smaller  cities  and  towns  to  pay  the  charges 
for  their  superintendents  and  require  them  to 
attend  the  meetings  regularly. 

The  "Journal,"  which  is  issued  quarterly  by 
the  association  is  an  unusually  valuable  publi- 
cation, containing  only  the  papers  and  discus- 
sions presented  at  the  meetings,  the  reports  of 
committees  and  records  of  the  proceedings  of 
the  association,  and  deserves  a  much  wider 
circulation  that  the  membership.  The  "Jour- 
nal" has  been  fortunate  in  having  able  editors, 
and  many  of  the  papers  and  reports  printed  in 
it  have  possessed  great  merit.  According  to 
the  report  of  the  editor,  Mr.  Sherman,  the  vol- 
ume for  1902  contained  403  pages  of  text,  and 
the  actual  payments  on  its  account  during  the 
year  exceeded  the  receipts  by  an  amount  equiva- 
lent to  $1.09  per  member;  but  if  allowance  be 
made  for  money  due  the  "Journal"  this  deficit 
would  be  practically  nil,  in  other  words,  the 
"Journal"  is  substantially  self-supporting.  The 
expenditures  charged  to  the  "Journal"  include 
the  cost  of  fifty  copies  of  reprints  of  papers 
furnished  free  to  the  authors  and  many  re- 
prints of  reports  of  special  committees.  A  card 
Index  comprehending  all  the  sixteen  volumes 
is  being  prepared  by  the  Library  Bureau  and 
when  completed  will  be  printed. 

Among  the  valuable  and  far-reaching  services 
M'hich  the  association  has  rendered  to  water 
works  men  have  been  the  reports  of  its  special 
committees.  Notable  achievements  In  this  line 
have  recently  been  made  by  the  committee  on 


uniform  statistics  and  the  committee  on  stand- 
ard specifications  for  cast  iron  pipes  and  spe- 
cial castings,  previously  mentioned  in  the  pages 
of  The  Engineering  Record.  Another  special 
committee  is  laboring  upon  the  apportionment 
of  charges  for  private  fire  protection,  and  the 
means  of  controlling  the  supply  thereto,  but 
has  not  yet  rendered  a  final  report. 

The  report  of  the  secretary  showed  that  at 
the  close  of  the  year  the  association  had  522 
active,  5  honorary  and  60  associate  members,  a 
net  total  increase  of  32  during  twelve  months. 
The  cash  receipts  for  the  year  were  $5,088.75, 
and  the  expenditures  $4,680.32,  while  there  was 
still  collectable  on  various  accounts  $1,274.18, 
with  no  outstanding  debts. 

The  principal  paper  of  this  meeting  was  en- 
titled, "The  Echo  Lake  Dam  at  Mil  ford,  Massa- 
chusetts," and  was  read  by  Mr.  Leonard  Met- 
calf,  of  Boston.  It  was  well  illustrated  by  lan- 
tern slides  and  of  such  Interest  that  arrange- 
ments have  been  made  to  publish  an  abstract  of 
it  in  The  Engineering  Record.  Mr.  E.  H.  Cow- 
ing, of  Boston,  described  a  novel  method  for 
reducing  pressure  on  a  gravity  system  of  water 
supply.  The  first  case  to  which  the  method 
was  applied  was  that  of  a  village  of  about  1,500 
inhabitants  supplied  from  a  pond  4%  miles 
distant  and  about  600  feet  above  the  village. 
The  quantity  of  water  available  was  much  in 
excess  of  the  requirements  and  it  was  impera- 
tive that  the  superintendence  for  ■  the  system 
should  be  kept  at  the  minimum.  Consequently 
pressure  reducing  valves  were  deemed  to  be  un- 
suitable. A  6-inch  pipe  was  laid  down  the  hill- 
side from  the  pond  to  the  village  and  extended 
by  an  8-inch  pipe  to  a  reservoir  about  200  feet 
above  the  village  and  on  a  hill  on  the  side  oppo- 
site the  pond.  At  a  point  on  the  hillside  about 
300  feet  below  the  pond  a  vertical  riser  was 
placed  in  the  pipe  line,  and  in  the  riser  an  in- 
verted y  branch  was. set  with  its  crotch  at  the 
elevation  determined  for  limiting  the  pressure 
on  the  portion  ot  the  pipe  line  below  the  riser. 
From  the  point  of  the  Y  the  riser  was  extendi^' 
upward  a  few  feet  and  its  end  left  open.  "An 
overflow  pipe  was  led  from  the  other  brsrnch  o|; 
the  Y  to  a  brook. 


some  other  situations.  Also  pressure  reducing 
valves  having  a  considerably  varying  pressure 
on  the  supply  side  are  likely  to  give^  bother. 
Superintendent  Brooks,  of  the  Cambridge  water 
works,  said  that  he  had  had  two  16-inch  pres- 
sure reducing  valves  in  use  for  several  years 
and  that  they  had  proved  highly  satisfactory. 
Mr.  J.  Waldo  Smith,  of  the  East  Jersey  Water 
Company,  stated  that  there  were  some  fifty 
Ross  pressure  reducing  valves  of  various  sizes 
on  his  works  and  that  he  had  no  fault  to  find 
with  them. 


Structural  Steel  Work  in  the  Ansonia  Apartment 
Hotel,  New  York.— IL 


In  the  issue  of  January  JO  there  was  a  brief 
description  of  the  general  structural  arrange- 
ment of  the  Ansonia  apartment  hotel,  which  is 
to  be  supplemented  with  illustrations  of  spe- 
cial details,  some  of  which  are  here  described. 
The  foot  of  the  light  court  on  the  Broadway 
front  is  occupied  by  a  public  restaurant  about 
75  feet  wide  and  100  feet  long,  the  central  part 
of  which  is  covered  by  a  glazed,  steel  arched 
roof  about  40  feet  in  extreme  height  above  the 
sidewalk  level.  The  long  sides  of  the  room  are 
parallel  to  each  other  and  perpendicular  to 
the  inner  wall,  and  are  intersected  by  the 
oblique  line  of  the  Broadway  building  front. 
The  irregularity  thus  occasioned  in  the  con- 
struction is  chiefly  comprised  in  the  special 
framework  of  three  steel  and  glass  domes, 
which  are  supported  by  third-tier  beams  and 
girders  cantilevered  beyond  the  building  line 
and  carried  by  special  one-story  columns  ter- 
minating at  the  second  floor  level. 

At  the  rear  end  of  the  restaurant,  the  cor- 
ners of  the  court  are  filled  in  with  quadrant 
shaped  horizontal  platforms  which  have  their 
outer  edges  carried  by  curved  girders  connected 
to  the  regular  wall  columns,  ..^hich  serve  as 
wall  girders  to  support  the  ferjck  work  and 
carry  a  portion  of  ^efloaf.'  On-  each  of  the 
long  "Bidea-  of  the  ^rfistaiirant  there  is  a  canti- 
lever balcony  about;  5  f^et  vidg  dvoi:  all  which 


is  accessible  to  guests  and  visitors,  and  appar- 
The  pipes  were  all  burie8i,;,_Piitly  supports,  on  its  outer  edge,  the  arched  roof 


deeply    enough    in    the    earth    to    be    beyond\i  tinsses. ,   At  the  level  of  this  balcony  there  is 
danger   from   frost.    The   outlet  gates    at   the  "^another  one,  semi-elliptical  in  plan,,  for  tlie  mu- 


pond  are  so  adjusted  that  there  is  always  ad- 
mitted to  the  pipe  line  a  greater  quantity  of 
water  than  is  required  for  the  supply  of  the 
town  and  consequently  there  is  a  continuous 
small  discharge  from  the  overflow  pipe.  ;  '*^' 
A  similar  riser  and  overflow  was  placed''^ 
the  embankment  of  the  reservoir  wit#  the 
crotch  of  the  Y  at  the  level  of  full  reservdfrv 
This  scheme  has  been  used  in  four  other  wprtE*  " 
and  has  proved  satisfactory,  although,  as  pdint^ 
ed  out,  it  would  not  be  suitable  for  places-where 
it  Is  necessary  to  husband  the  water.  The  chief 
advantages  claimed  for  it  are  its  extreme  eim- 
plicity,  low  cost  and  absolute  reliability.  In 
the  discussion  which  followed  Mr.  Gowing's ' 
talk,  Mr.  Dexter  Brackett  suggested  that  put- 
ting a  pressure  reducing  valve  in  the  pipe  line 
just  upstream  from  the  riser  would  accomplish 
the  saving  of  water  in  cases  in  which  the  con- 
stant waste  could  not  be  afforded  and  yet  would 
not  interfere  with  the  advantages  claimed  for 
Mr.  Gowing's  scheme.  He  also  stated  that  in 
the  Metropolitan  Water  Works  distribution  sys- 
tem five  pressure  reducing  valves  had  been  in 
use  for  a  few  years  and  in  the  main  had  given 
satisfaction.  One  valve  had  given  no  trouble 
whatever,  while  another  valve  of  the  same  kind 
under  almost  identical  conditions  had  given 
considerable  annoyance.  A  pressure  reducing 
valve  was  found  to  be  more  likely  to  prove  dis- 
appointing when  placed  next  to  a  standpipe  in 
which  It  was  desired  to  regulate  the  water  level 
closely  within   a   few  feet   of  the  top   than   in 


sicians.  It  is  9  feet  wide,  21  feet  long  and  is 
carried  by  steel  suspendfers  from  the  end  roof 
truss.  These  features  of  the  restaurant  have 
required  special  treatment  of  the  steel  con- 
struction, and  involve  a  number  of  interesting 
and  unusual  features  in  design  and  detail, 
which  are'  entirely  separate  from  the  construc- 
tion! of  the  general  framework,  and  make  the 
restaurant  essentially  an  independent  structure. 
-  The  main  roof  of  the  restaurant  consists  of  a 
•continuoiis  skylight  cui-ved  in  the  center  to  the 
segment  .of  a  cylindrical  surface  having  a  chord 
of  about  24  feet,  from  the  extremities  of  which 
there  are  fiat  surfaces  5  feet  wide  which  slope 
slightly  from  the  horizontal  to  the  main  side 
wails,  the  whole  conforming  to  the  extrados  of 
the  cross  section  shown  in  the  general  draw- 
ings. The  glass  is  supported  on  a  light  steel 
framework  carried  by  four  lattice-girder  aroh 
trusses  which  have  a  radius  of  11%  fe6t,  rise  of 
about  16  feet  and  span  of  23  feet- for  the  ex- 
trados. They  are  apparently  seated  at  each 
end  on  a  pair  of  15-inch  I-beams  carried  on  the 
outer  edge  of  the  gallery  at  the  second  fioor 
level.  In  reality,  most  of  the  weight  and  thrust 
is  received  above  the  springing  line  at  points 
A'  A  where  the  upper  chord  is  connected  to  a 
cantilever  bracket.  This  bracket  is  built  with  a 
long  and  heavy  vertical  post  which  is  designed 
to  transmit  the  reactions  to  the  main  columns 
near  their  second  and  third  floor  connections,  as 
shown  by  the  bearing  plates  there,  and  thus 
prevent   a   development   of  flexure   at   interme- 
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1^-  i'll'/^'-^^-        4'el^'^-^     2'6'if:-- 


Support    for     Domes    over   Entrance  to  Restaurant, 


^''4"— T 


diate  points  of  the  cast-iron  column  sections. 

The  foot  of  the  vertical  post  also  supports 
the  Inner  end  of  the  short  transverse  gallery 
beam  which  is  carried  at  the  outer  end  by  web- 
connection  to  the  pair  of  15-lnch  longitudinal  I- 
beams  which  apparently  support  the  ends  of  the 
arch  trusses,  but  are  in  reality  suspended  from 
it.  The  arch  trusses  are  connected  by  six 
lines  of  longitudinal  lattice-girders  in  radial 
planes,  with  depths  corresponding  to  those  of 
the  arch  truss.  These  girders  carry  interme- 
diate rafters  made  of  curved  T-bars  about  18% 
inches  apart  on  centers,  and  supported  at  their 
feet,  Just  below  the  third  floor  level,  by  a  longi- 
tudinal girder  made  with  a  horizontal  channel 
and  vertical  bent  web  plate,  as  shown  in  the 
side  elevation  of  one  corner  of  the  roof.  This 
girder  is  very  light  and  is  supported  between 
the  roof  trusses  by  an  arcade  of  light  narrow 
arches  made  with  single  4-inch  channels  having 
long  vertical  ends  which  extend  to  the  second 
floor  and  are  seated  on  the  outside  gallery 
beams  there,  and  thus  serve  the  additional  pur- 
pose of  an  enclosure  for  the  gallery.  There  is 
no  lateral  or  diagonal  bracing  in  the  arched 
roof,  but  the  ends  of  the  trusses  have  the  braces 
slightly  inclined  to  the  webs  of  the  floor  gir- 
ders in  the  third  tier  of  the  main  building. 

The  curved  plate  girder  which  supports  the 
front  of  the  musicians'  gallery,  at  the  end  of 
the  restaurant,  is  supported  intermediately  by 
two  vertical  suspenders  from  the  end  roof  truss, 
and  over  it  the  roof  is  not  a  skylight;  but  has 
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a  copper  sheathed  cylindrical  surface  with  its 
axis  perpendicular  to  that  of  the  main  roof  and 
Is  supported  by  curved  longitudinal  rafters. 
shown  in  the  roof  plan,  connected  at  their  up- 
per ends  to  a  slightly  curved  channel  inter- 
secting the  extrados  of  the  arch  truss  like  a 
chord.  This  channel  is  supported  from  the  end 
roof  truss  by  the  same  suspenders  which  carry 
the  balcony  girder,  and  the  space  between  it 
and  the  top  chord  of  the  truss  is  closed  by 
glazed  panels.  The  regular  roof  trusses  are 
like  the  main  truss  which  is  shown  in  the  sec- 
tional elevation,  excepting  that  the  curved  chan- 
jiel  and  the  vertical  suspenders  are  omitted  in 
the  latter. 

The  second  story  wall  girders,  which  sup- 
port the  ends  of  the  gallery  beams,  carry  a 
section  of  30  feet  of  the  main  court  walls  on 
a  wide  cover  plate  which  is  riveted  to  the  toi) 
flanges  of  the  two  20-inch  I-beams,  composing 
the  girders,  and  projects  about  3  inches  beyond 
the  flange  of  the  outer  one  to  form  a  shelf  upon 
which  the  end  of  the  gallery  girder  is  seated, 
and  to  whieh,  at  intermediate  points,  it  is 
bolted  with  a  reinforcing  clip  which  engages  the 
under  side  of  the  flange.  Where  the  cantilever 
bracket  posts  are  supported  on  these  girders, 
they  are  connected  to  the  gallery  beams  with 
vertical  gusset  plates  which  have  horizontal 
lower  flange  angles  bolted  through  the  cover 
plate  and  both  flanges  of  the  wall  girders  as 


^»jp^<x-\  for   Curved   Woll    and   Floor. 


shown  In  the  detail;  and  where  the  bracket  is 
attached  directly  to  the  column,  the  gallery 
beam  is  neither  bolted  nor  riveted  to  the  wall 
girder. 

Across  the  east  end  of  the  restaurant,  at  the 
second  story  level,  there  is  a  24-inch  80-pound 
I-beam  perpendicular  to  the  wall  girders  on  oi> 
posite  sides  of  the  court  and  supported  by  them. 
From  these  girders  five  main  longitudinal  beams 
extend  to  a  little  beyond  the  building  line  where 
they  are  connected  to  transverse  beams  and  sup- 
ported on  the  front  wall.  These  girders  are 
connected  by  short  transverse  beams  which  iur- 
nish  supports  for  several  points  in  each  of  the 
horizontal  drums  which  carry  the  Guastavino 
domes  over  the  entrance.  The  outer  edges  oi 
these  drums  are  tangont  to  a  line  parallel  with 
the  building  line.  The  center  drum  is  about 
16  feet  in  diameter,  and  Is  made  of  two  pieces 
of  8-inch  curved  I-beam.  The  side  drums  are 
about  9  feet  in  diameter  and  are  each  made 
with  a  single  6-inch  channel,  web-spllced.  These 
drums  are  not  seated  on  the  top  flanges  of  the 
supporting  beams;  but  are  suspended  below 
them  with  vertical  angles  riveted  to  their  top 
flanges  and  bolted  through  cast  filler  blocks  to 
the  webs  of  the  beams  and  girders  as  shown  in 
the  detail  and  plan. 

Above  the  roof  of  the  restaurant,  the  inner 
comers  of  the  court  are  filled  in  with  quadrant 
shaped  balconies  at  each  story.  These  are  nearly 
9  feet  wide  In  the  center,  and  have  cantilever 
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floor  beams,  parallel  with  the  center  line,  which 
are  supported,  as  shown  in  the  plan,  on  the 
top  flange  of  a  diagonal  girder  carried  by  the 
main  wall  girders  just  outside  the  corner  col- 
umns. The  inner  ends  are  anchored  to  the  floor 
beams,  and  the  outer  ends  support  a  curved 
cast-iron  lintel  T-shaped  in  cross  section. 

Mr.  Philip  E.  Raqu6  was  the  consulting  en- 
gineer and  Mr.  Edward  Raqu6  the  engineer  in 
charge  for  the  builder  and  owner,  Mr.  W.  E. 
D.  Stokes.  The  stnictural  steel  and  iron  work 
was  manufactured  and  erected  by  Messrs.  J.  B. 
and  J.  M.  Cornell. 

(To  be  continued.) 


Recommendations    for   Repairing    the    Williams- 
burg Bridge  Cables. 


The  commission  of  expert  engineers  appoint- 
ed by  Mayor  Low  to  determine  the  injury  sus- 
tained by  the  main  cables  of  the  Williamsburg 
bridge  in  the  tower  fire  of  November  10,  1902, 
to  formulate  specifications  for  their  repairs  and 
to  recommend  a  system  of  fireproof  flooring, 
has  made  a  report  under  date  of  January  10  ad- 
dressed to  Hon.  Gustav  Lindenthal,  commis- 
sioner of  bridges.  New  York.  Five  hundred  and 
fifty-four  tests  were  made  on  twenty-eight 
wires,  and  it  was  found  that  In  the  worst  cases 
the  tensile  strength  had  been  reduced  from  an 
ultimate  of  probably  220,000  pounds  per  square 
inch  to  80,000  pounds,  the  latter  being  about 
the  ultimate  strength  of  the  steel  from  which 
the  wires  were  drawn.  Twenty-seven  of  the 
wires  were  taken  from  the  outer  four  layers  of 
the  two  injured  cables,  all  but  five  of  them  be- 
ing from  cable  B.  The  twenty-eighth  wire  was 
taken  from  the  fifth  layer  and  showed  no  de- 
terioration. 

•  Comparisons  of  the  lowest  values  of  elastic 
limit  of  the  injured  wires  and  of  the  highest 
values  of  the  uninjured  wires  showed  an  aver- 
age loss  of  49  per  cent.  Similarly  the  ultimate 
strength  showed  an  average  reduction  of  53  per 
cent,  and  the  modulus  of  elasticity  2.3  per  cent., 
from  which  it  was  deduced  that  the  injured 
wires  are  capable  of  working  with  the  others 
with  a  reduced  margin  of  safety.  Where  the 
oil  coating  of  the  wires  was  unimpaired,  the 
wires  were  assumed  to  be  uninjured.  In  cable 
A  two  hundred  injured  wires  were  counted  and 
all  were  in  the  upper  part  of  the  cable.  In 
cable  B  two  hundred  and  fifty  injured  wires 
were  counted  in  the  upper  and  two  hundred 
and  fifty  in  the  under  part  of  the  cable.  All  of 
these  wires  have  been  permanently  elongated 
by  the  heat  of  the  fire  and  are  assumed  to  be 
doing  no  work  at  present.  It  is  recommended 
that  all  of  the  injured  wires  which  are  acces- 
sible, namely,  those  on  the  upper  sides  of  the 
tables,  should  have  the  weakened  portions  cut 
out  and  replaced  with  new  wires  spliced  to  the 
uninjured  portions  of  the  old  wires  with  sleeve 
nuts  similar  to  those  used  in  the  cable  making 
and  effecting  a  theoretical  eflSciency  of  95  per 
cent,  of  the  strength  of  the  wire.  Owing,  how- 
ever, to  the  difliculties  of  securing  uniform 
tension,  the  practical  efiiciency  is  assumed  to 
be  90  per  cent,  of  the  unspliced  wire.  When 
this  is  secured  the  injury  to  cable  A  will  be 
equivalent  to  the  destruction  of  twenty  wires. 

The  injured  wires  on  the  under  side  of  the 
cable  are  Inaccessible  through  the  saddle  and 
cannot  be  replaced ;  but  can  only  be  improved  by 
cutting  and  tightening  them  so  as  to  develop 
all  of  the  strength  which  remains  in  them.  It 
is  estimated  that  one  hundred  wires  in  the 
lower  layer  have  lost  GO  per  cent,  of  their  origi- 
nal strength,  one  hundred  in  the  second  layer 
have  lost  48  per  cent,  and  fifty  in  the  third  layer 
have  lost  15  per  cent.,  thus  making  an  equiva- 
lent of  a  total  destruction  of  one  hundred  and 
thirty-four  wires.    The  net  loss  in  strength  of 
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cables  A  and  B  will  thus  amount  to  2.5  and  6.5 
per  cent,  respectively,  but  as  the  strength  of  the 
wires  averages  from  8  to  10  per  cent,  higher 
than  the  200,000  pounds  per  square  inch  which 
was  called  for,  the  net  strength  of  both  cables 
will  still  remain  greater  than  the  specification 
requirements. 

The  stress  in  the  cables  is  not  uniform,  but 
is  a  maximum  at  the  saddles  where  the  wires 
are  injured,  and  it  is  therefore  desirable  to  re- 
store their  strength  at  this  point  to  the  original 
value.  To  accomplish  this,  it  is  recommended 
that  additional  wires  be  attached  to  cables  A 
and  B  over  the  saddles,  to  correspond  in  num- 
ber with  those  which  are  considered  destroyed. 
Making  allowance  for  imperfect  connections 
and  for  further  developments  of  the  actual 
amount  of  injury  sustained,  it  is  considered 
that  about  twenty-five  additional  wires  must  be 
connected  to  cable  A  and  two  hundred  to  cable 
B.  These  wires  must  be  added  to  the  tops  of 
the  cables  where  they  pass  over  the  saddles  and 
will  be  adjusted  at  each  end  by  bearing  nuts  on 
the  steel  friction  collars  through  which  they 
will  pass.  The  collars  will  be  made  in  halves 
'lamped  together  with  flange  bolts  .under  a 
stress  of  20,000  pounds  per  square  inch,  so  that 
the  pressure  of  the  band  on  the  cable  will  be 
ten  times  the  working  stress  of  the  wire.  Only 
twenty  wires  will  be  attached  to  one  band  and 
each  band  will  act  independently  of  all  others, 
excepting  that  there  will  be  an  additional  band 
covering  all  wires.  Every  band  should  pass 
outside  of  all  wires  which  are  coupled  to  bands 
beyond  it,  thus  giving  additional  friction  to 
them.  The  last  bands  should  be  placed  close 
to  the  first  suspender  clamps,  and  in  the  space 
between  the  bands  and  the  saddles  the  cable 
should  be  wrapped  with  wire  drawn  as  tightly 
as  possible  to  increase  the  adhesion  of  the  new 
wires  to  the  old  ones.  It  is  recommended  that 
special  fire  protection  should  be  provided  wher- 
ever it  is  necessary  to  store  combustibles  near 
the  cables,  and  a  report  on  fireproof  flooring  is 
promised  at  an  early  date.  The  report  is  sign- 
ed by  Mr.  George  S.  Morison,  Mr.  C.  C.  Schnei- 
der and  Mr.  L.  L.  Buck.  The  fire  on  the  bridge 
tower  was  described  in  The  Engineering  Record 
of  November  15,  1902. 


The  Protection  of  a  Watershed  from  pollu- 
tion was  described  at  the  recent  meeting  of  the 
Royal  Institute  of  Public  Health  at  Exeter. 
England.  The  supply  of  water  for  Torquay. 
Newton  Abbot  and  several  smaller  places  has 
averaged  170  million  imperial  gallons  per  an- 
num since  1896.  The  total  area  of  the  water- 
shed is  2,241  acres,  upon  which,  according  to 
"The  Surveyor,"  there  was  a  resident  popula- 
tion of  115  persons  in  11  farmhouses  and  8 
cottages  before  the  property  was  purchased  to 
insure. the  complete  protection  of  the  water- 
shed. The  whole  of  the  farmhouses  on  the 
watershed  have  been  removed,  but  the  barns 
and  sheds  have  been  retained  for  the  present, 
because  store  room  is  required  for  cereals  and 
other  crops.  A  zone  fence  has  been  erected 
at  an  average  distance  of  200  feet  from  all 
streams,  so  as  to  avoid  pollution  by  cattle  and 
sheep  taken  in  to  graze.  Inside  the  zone  fence 
a  trench  has  been  cut  to  take  all  water  flow- 
ing over  the  surface  of  the  land  in  winter, 
and  in  this  manner  it  is  filtered  before  reach- 
ing the  stream.  No  fewer  than  159,000  trees 
have  been  planted  in  various  parts  of  the  wa- 
tershed, and  it  is  the  intention  of  the  water 
committee  to  proceed  with  a  certain  amount 
of  plantin.g  every  year  on  land  that  cannot  be 
grazed  with  profit.  On  the  outlying  portions 
of  the  watershed,  and  away  from  all  streams, 
oats.  hay.  and  roots  are  grown  for  feeding  the 
corporation  horses  in  Torquay.  Grazing  is 
allowed  on  all  lands  outside  the  zone  fence. 
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Compressive    Resistance    of    Concrete-Steel    and 

Hooped  Concrete. — IV. 
I'reoHling  sections   of    this    translation   from   .M.    (Jou- 
sidf-ie's  origlnai  paper  appeared  in  tlie  issues  of  Decem- 
ber 2U  and  :;7,  1U02,  and  January  10,   1903. 


XIII.  Factor  of  Safety. — The  preceding  dis- 
cussion lias  brought  out  the  mechanical  proper- 
■  ties  of  hooped  members  in  compression,  but  it 
has  not  established  direct  rules  for  the  allow- 
able working  load  with  the  provision  of  a  suf- 
ficient factor  of  safety.  There  is  no  universally 
accepted  principle  for  the  determination  of  the 
fac'.or  of  safety.  Sometimes  its  value  is  based 
on  the  ultimate  strength  of  the  member  and 
sometimes  on  its  elastic  limit.  Concrete  re- 
inforced longitudinally  only  has  no  definite 
clastic  limit,  or,  rather,  this  limit  almost  coin- 
cides with  its  ultimate  strength.  In  hooped 
concrete,  on  the  contrary,  the  elastic  limit  dif- 
fers materially  from  the  ultimate  strength,  as 
in  ductile  metals.  The  working  stress  which 
will  be  allowable  for  each  system  will,  there- 
fore, differ  much  according  to  the  method  used 
In  its  deduction. 

Some  possible  faults  which  the  factor  of 
safety  must  insure  against  are  common  to  all 
structures,  as,  for  example,  probable  inaccura- 
cies, possible  increase  in  the  loads  or  in  other 
external  forces,  etc.  The  liability  to  rusting 
is  the  same,  and  it  is  very  small  for  all  well 
studied  concrete-steel  types.  The  direct  effect 
of  shock  is  less  to  be  feared  for  hooped  than 
for  longitudinally  reinforced  concrete,  since  the 
amount  of  kinetic  energy  a  member  can  absorb 
without  breaking  is  represented  by  the  area 
contained  between  the  deformation  curve  and 
the  axis  indicating  the  shortenings,  and  this 
area,  when  plotted,  is  greater  for  the  first  type 
than  for  the  second.  On  the  other  side,  the 
indirect  results  of  shocks,  vibrations,  have  the 
less  effect  on  structures  the  greater  the  mass 
is,  and  longitudinally  reinforced  concrete,  nec- 
essarily, requires  more  mass;  but  this  is  really 
of  small  importance,  since  the  hooped  concrete 
structures  have  enough  mass  for  all  practical 
purposes'.  These  considerations  do  not  show 
much  difference  between  the  two  types.  It  is 
only  in  approaching  the  stress  acting  in  a 
structure  that  this  difference  becomes  appar- 
ent. 

It  is  known  that  the  coefficient  of  elasticity 
of  concrete  varies  with  its  mix.ing,  especially 
with  the  amount  of  water  used  and  the  thor- 
oughness of  the  tamping.  The  stresses  are  for 
the  same  deformation,  proportional  to  the  co- 
efficients of  elasticity,  and  they  may,  therefore, 
show  much  difference  between  different  points 
of  the  same  section,  even  when  subjected  to 
symmetrical  deformation.  Generally,  the  de- 
formation of  members  computed  to  act  sym- 
metrically may,  for  many  reasons,  be  irregu- 
lar. Even  in  the  most  favorable  cases,  as  in 
hinged  arches  or  simple  beams,  much  depends 
on  the  transverse  connections,  rigidity  of  con- 
nections, irregularity  of  work,  etc.  Frequently 
these  simple  structures  will  not  be  adopted  be- 
cause hinges  are  delicate  things  for  structures 
of  great  weight  and  because  the  engineer  does 
not  wish  to  miss  the  advantages  of  a  continu- 
ous structure.  But  the  importance  of  the  elas- 
ticity of  the  material  is  greater  for  fixed  arches 
and  continuous  beams,  because  the  deforma- 
tion of  the  centers  during  construction  and  un- 
equal settling  generally  cause  stresses  which 
are  not  provided  for  in  the  design  of  the  struc- 
ture and  which  may  at  some  points  consider- 
ably increase  the  total  stress.  Thus  there  are 
two  kinds  of  stresses  to  be  considered.  The 
primary  stresses  are  caused  by  the  external 
forces  in  a  structure  of  given  form,  are  inde- 
pendent of  the  coefficient  of  elasticity,  and 
depend  only  on  the  resistance  of  the  material 
for  the  support  of  the  structure.     The  second- 


ary stresses  are  due  to  the  irregularities  of 
construction  and  the  deformation  of  the  orig- 
inal form.  These  are,  evidently,  the  more  dan- 
gerous, the  less  ductile  the  material  is,  and 
the  sooner  it  breaks  under  deformation.  Only 
the  first  kind  of  stresses  can  be  anticipated 
and  computed,  but  the  other  stresses  must  be 
provided  for  by  a  proper  selection  of  the  mar- 
gin of  safety.  The  high  factor  of  safety  used 
for  masonry  structures  is  mainly  due  to  the  in- 
capacity of  the  material  to  resist  considerably,, 
deformation.  No  such  high  factors  of  safety 
would  be  used  for  ductile  materials  having  an 
elastic  limit  well  below  the  ultimate  strength. 
Observations  on  the  deformations  of  iron 
structures  have  shown  that  the  elastic  limit 
of  the  metal  is  the  safe  limit  for  structures, 
and  that  it  is  sometimes  reached  at  some 
points  of  the  structure  without  in  any  way  en- 
dangering the  structure.  On  the  one  hand,  the 
exceeding  of  the  elastic  limit  is  the  result  of 
insufficient  resistance,  which,  when  due  to  ex- 
cessive loading,  can  only  become  worse,  and 
indicates  approaching  danger;  on  the  other 
hand,  it  is  the  means  by  which  the  ductile  ma- 
terials free  themselves  of  danger,  if  it  is  a 
result  of  excessive  deformation.  These  con- 
siderations lead  to  the  conclusion  that  the  re- 
quired margin  of  safety  is  greater  for  longi- 
tudinally reinforced  concrete,  which  is  brittle, 
than  for  the  hooped  concrete,  which  can  under- 
go enormously  greater  shortening  without 
failure. 

There  is  no  doubt  that  concrete-steel  has  a 
decided  advantage  over  steel  in  structures  in 
its  resisting  capacity  to  atmospheric  influ- 
ences. Concrete  exposed  to  air  or  brackish 
water  can  be  considered  as  having  an  indefinite 
life.  Certain  Roman  mortars  are  in  an  abso- 
lutely good  state  to-day,  and  there  is  no  indica- 
tion that  Portland  cement  gives  worse  results. 
Much  evidence  has  also  been  brought  out  show- 
ing that  metal  embedded  in  an  ordinarily  good 
concrete  undergoes  no  changes.  The  recent 
experiments  of  Breuille,  published  in  The  En- 
gineering Record  of  Sept.  20,  1902,  prove  that  in 
certain  cases  heavy  water  pressures  acting  on 
intensely  stressed  concrete-steel  change  the 
concrete  and  then  the  ferric  layer  which  sur- 
rounds the  reinforcing  steel,  and  destroy  the 
adhesion,  if  the  pressure  is  alternately  put  on 
and  taken  off.  This  is  a  very  important  fact 
which  seems  to  prohibit  the  use  of  concrete- 
steel  for  water  reservoirs.  But  there  is  no  sim- 
ilarity between  the  conditions  under  which 
these  experiments  were  made  and  those  of  • 
ordinary  structures  exposed  to  the  air  and  the 
rain.  Countless  examples  of  this  character  are 
existing  at  an  old  age  showing  no  change  of 
quality. 

As  to  dynamic  effects,  concrete-steel  struc- 
tures show  advantages.  This  was  proved  by 
numerous  experiments  the  results  of  which  M. 
Rabut  communicated,  in  1902,  to  the  French 
Academy  of  Sciences.  ,^t  the  same  time  he 
established  the  fact  that,  due  to  the  undeniable 
superiority  of  concrete-steel  structures  as  to 
the  intimate  connection  of  their  parts,  stresses 
caused  by  concentrated  loads  are  better  dis- 
tributed than  in  iron  structures.  Hooped  con- 
crete, with  properly  reinforced  joints,  has  no 
weakened  section,  and  the  remarkable  ductility 
shown  by  the  experiments  can  be  counted  upon 
to  exist  at  any  point  of  a  member.  It  may 
suffice  to  state  that  a  riveted  steel  member 
51/J  inches  in  diameter  will  certainly  not  bend 
without  fracture  to  a  radius  of  curvature  of 
2S.(i  inches,  as  a  hooped  concrete  member  of 
the  same  dimension  has  done  without  break- 
ing and  still  maintaining  a  degree  of  strength, 
as  proved  by  final  tests.  While  considering  all 
these  advantages  of  hooped  concrete,  its  dis- 
advantages should  also  be  stated. 


It  Is  correctly  claimed  that  the  quality  of 
concrete-steel  structures  depends  to  a  large  ex- 
tent on  the  care  exercised  In  their  construction 
and  that  it  is  impossible  to  control  the  con- 
struction at  every  instant.  Bad  work  can  much 
reduce  the  resistance  of  compression  members 
and  the  adhesion  of  the  concrete  to  the  metal, 
without  which  no  reinforcing  of  concrete  is 
effective.  The  importance  of  this  serious  ob- 
jection is  diminished  if  the  completed  struc- 
tures are  tested  by  loads  appreciably  higher 
than  their  working  loads.  But  the  objection 
still  holds  true,  and  it  has  added  much  to  the 
weight  of  the  author's  proposition  to  build 
structures  of  single  members  or  blocks  which 
have  been  made  In  shops  under  continuous  in- 
spection and  which  will  be  tested,  before  being 
put  In  place,  for  much  higher  stresses  than  may 
occur  in  the  finished  structures.  It  is  impor- 
tant to  note  that  in  hooped  concrete  members 
the  influence  of  the  quality  of  the  concrete  Is, 
after  the  test  load  has  been  applied,  quite  sec- 
ondary, and  that  their  elasticity  and  column  or 
crushing  resistance  depend  almost  exclusively 
on  the  reinforcing  metal.  It  is  easy  to  Inspect 
and  check  the  dimensions  and  sizes  of  the 
metal  skeleton  of  each  member  before  con- 
creting. With  the  above  methods  of  construc- 
tion there  will  still  result,  in  many  cases,  con- 
siderable economic  advantages  for  hooped- 
concrete  construction.  The  most  important  is 
that  there  need  be  no  apprehension  of  bad 
work  either  in  the  joints,  which  can  easily  be 
made  excessively  strong,  or  in  the  main  sec- 
tions of  the  members  manufactured  and  tested 
in  the  shop. 

The  logical  conclusion  of  the  above  discus- 
sion would  be  the  adoption  for  hooped  con- 
crete of  a  factor  of  safety  smaller  than  that 
generally  used  for  metal  structures,  which 
varies  between  2  and  2.5  on  the  basis  of  the 
elastic  limit.  But  concrete-steel,  especially 
hooped  concrete,  has  an  indisputable  drawback; 
it  represents  a  novel  method  of  construction 
which  has  nc^t  stood  the  test  of  years  of  ex- 
perience. For  this  reason  the  author  proposes 
a  factor  of  safety  of  3  to  3.5  for  hooped-con- 
crete  structures.  It  should  be  noted  that  the 
factor  of  safety  does  not  generally  exceed  2  in 
concrete-steel  structures  in  bending  where  the 
iron  is  stressed  in  tension  from  11.000  to  14,000 
pounds  per  square  inch,  and  sometimes  still 
more,  while  the  elastic  limit  does  not  exceed 
23.000  to  28,500  pounds.  Considering  this  fact 
together  with  the  considerably  increased  re- 
liability as  resulting  from  the  proposed  method 
of  construction,  the  author  believes  his  propo- 
sitions to  be  more  than  safe.  Referring  to  the 
column  resistances  given  at  the  end  of  Section 
XII.,  it  will  be  seen  that  the  adoption  of  a 
factor  of  safety  of  3  to  3.5  will  stress  the  con- 
crete from  950  to  1,100  pounds  per  square  Inch 
for  structures  concreted  in  place  and  from 
1,850  to  2,000  pounds  for  structures  built  of 
blocks  previously  tested  under  sufficient  loads. 

XIV.  Types  of  Hooped  Concrete. — The  good 
results  of  hooped  concrete  depend  on  the  prop- 
er arrangement  of  the  hooping.  It  is  evident, 
at  the  start,  that  the  hoops  must  be  well  locked 
and  that  they  must  not  open  under  the  Internal 
pressure  of  the  concrete.  If  the  enclosing  re- 
inforcement is  made  of  other  material  than 
metal,  the  stresses  which  it  produces  in  the 
concrete  must  not  injure  its  resistance  to  com- 
pression endwise,  which  is  Its  main  stress. 
The  experiments  reported  earlier  In  this  treat- 
ise have  also  proved  that  the  hoops  must  be 
near  to  each  other  to  give  to  the  concrete  a 
satisfactory  coefficient  of  elasticity  and  column 
resistance.  To  duly  appreciate  the  degree  of 
regularity  required  for  the  spacing  of  the  hoops 
a  distinction  should  be  made  between  the 
crushing  resistance  and  the  elasticity  on  which 
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the  column  resistance  depends.  It  has  been 
shown  that  hooped  prisms  always  have  a  con- 
siderable excess  of  ■  crushing  resistance.  It 
will,  therefore,  not  impair  the  crushing  resist- 
ance if  the  spacing  of  the  hoops  is  not  very 
regular.  Of  course,  too  much  irregularity 
should  be  avoided  and  the  omitting  of  a  hoop, 
for  instance,  would  prove  dangerous.  For  the 
elasticity  and  column  resistance  the  regularity 
of  the  spacing  must  not  necessarily  be  perfect. 
The  deformations  measured  over  sufiScient 
lengths  depend  on  the  average  spacing  for  the 
modification  of  the  column  resistance. 

Hoops  of  two  completely  different  types  may 
be  used.  One  type  consists  of  independent 
hoops,  the  other  of  continuous  helicoidal 
spirals  made  of  wire  or  rods  as  long  as  pos- 
sible. If  independent  hoops  are  employed  each 
one  must  be  locked  so  strongly  as  not  only  not 
to  open  under  the  internal  pressure  of  the  com- 
pressed concrete,  but  also  not  to  show  any  ap- 
preciable deformation  in  its  connections.  Prac- 
tically it  is  impossible  to  connect  the  countless 
hoops  which  an  important  structure  would  con- 
tain. This  has  never  even  been  attempted  and 
it  is  generally  limited  to  giving  the  ends  of 
each  rod  an  excess  of  length  which  overlaps 
and  locks  by  the  adhesion  of  the  metal  to  the 
concrete.  The  ends  can  be  tied  together  if  the 
wire  is  of  small  gauge,  but  this  is  not  good 
practice  in  all  cases  and  is  almost  impossible 
with  thicker  rods.  The  Introduction  of  the  ad- 
hesion to  the  concrete  causes  a  stress  which 
can  in  nowise  be  neglected  and  which  is  pro- 
duced near  the  circumference  of  the  compres- 
sion members  where  the  pressure  and  the  tend- 
ency to  flexure  require  all  the  resistance  that 
can  be  afforded.  In  addition  it  must  be  re- 
membered that  the  regularity  of  spacing  of  the 
independent  hoops  is  dependent  on  the  care  and 
attention  of  the  workmen,  on  which  it  is  impos- 
sible to  count. 

These  inconveniences  are  avoided  by  the  use 
of  long  wires  or  rods  bent  into  helicoidal 
spirals.  Drawn  wires  of  great  resistance  ca:i 
be  obtained  up  to  %-inch  diameter  and  steel 
bars  %-inch  thick  can  be  obtained  in  rolls  160 
feet  long.  The  thickest  bars  that  may  be  re- 
quired for  hooping  can  be  bought  in  rolls  at 
least  80  to  100  feet  long.  With  such  lengths 
10  to  40  spirals  can  be  made  continuous.  To 
insure  the  transmission  of  the  tension  from  one 
bar  to  another  it  is  sufficient  to  embed  between 
the  last  spirals  of  one  bar  the  first  spiral  of 
the  next  and  to  curve  in  toward  the  center  of 
the  section  the  ends  of  the  bars  bent  into 
crooks.  The  additional  stress  thus  caused  in 
the  concrete  acts  in  the  central  portion  of  the 
concrete  where,  being  supported  by  the  pres- 
sures acting  in  every  direction  and  having  a 
considerable  excess  of  resistance,  there  is  no 
danger.  Experience  has  plainly  proved  the  effi- 
ciency of  this  procedure.  It  could  not  be  well 
used  for  independent  hoops  where  the  too  num- 
erous ends  would  crowd  the  section.  When 
spirals  have  to  be  made  for  given  prisms,  an 
endeavor  should  be  made  to  find  the  diameter 
and  pitch  which  the  metal,  when  left  to  itself, 
will  retain,  owing  to  its  elasticity.  Experience 
has  shown  that  this  is  not  difficult.  The 
spirals  once  made  and  checked  no  Important 
errors  can  occur  while  putting  them  in  place 
and  concreting. 

It  would  seem  that,  since  the  elastic  efficiency 
of  the  hooping  increases  with  the  closeness  of 
the  hoops,  at  least  within  certain  limits,  the 
Ideal  win  be  reached  by  the  use  of  continuous 
tubes;  but  such  is  not  the  case  for  several  rea- 
sons. The  external  layer  of  concrete  which  is 
necessary  for  the  protection  of  the  tube  will 
crack  off  as  do  all  covers  applied  to  surfaces 
subject  to  high  stresses.  The  tube  would  gen- 
erally   be    riveted    and    pierced   by    numerous 


holes  which  would  reduce  its  resistance  not 
only  by  reducing  the  action,  but  frequently  also 
by  punching  defects.  In  addition  to  these  prac- 
tical objections  a  fundamental  objection  must 
be  taken  into  account.  It  has  been  seen  that 
the  metal  of  the  hoops  can  resist  the  consider- 
able deformations  of  the  hooped  prisms  because 
its  elongation  is  only  a  small  fraction  of  the 
longitudinal  shortening.  It  is  far  below  its 
elastic  limit  when  the  reinforcing  parallel  to 
the  axis  already  exceeds  it.  The  longitudinal 
shells  would  be  in  the  same  condition  as  the 
longitudinal  reinforcing  rods.  They  would  be 
stressed  the  same  as  these  and  would  spread 
laterally  the  same  as  the  concrete  itself  and 
would  thus  not  be  able  to  prevent  its  swelling. 
Concluding,  it  may  be  stated  that  independent 
rings  show  serious  difficulties  which  increase 
with  their  closeness  and  the  sizes  of  the  iron 
used  for  them.  Continuous  shells,  on  the  other 
hand,  have  little  efficiency  and  are  exposed  to 
atmospheric  action.  The  best  type  of  hooping 
thus  appears  to  be  helicoidal  spirals  of  suitable 
dimensions. 

For  the  reported  experiments  a  single  volu- 
tion was  used  which  was  cut  by  a  plane  per- 
pendicular to  the  longitudinal  axis  In  a  single 
point.  Two  modifications  of  the  same  may  be 
used.  One  consists  in  having  two  or  three  wires, 
instead  of  one,  wound  in  a  spiral  doubling  or 
tripling  at  the  same  time  the  pitch  of  the 
screw  so  as  to  maintain  the  same  spacing  of 
spirals.  This  can  be  done  if  it  is  not  desired 
to  rely  on  a  single  wire,  though  it  has  not  been 
worked  otherwise  than  by  bending  it  in  the 
spiral  shape.  The  other  modification  consists 
in  giving  to  the  spirals  different  diameters,  in- 
stead of  the  same  for  all,  and  having  the  direc- 
tion of  the  spirals  in  the  opposite  direction. 
This  would  prevent  any  torsional  tendency  in 
the  concrete,  but  torsion  is  evidently  out  of 
question  in  the  structures  discussed.  From  the 
above  the  author  concludes: 

To  give  to  concrete  a  high  ductility  and  to 
increase  at  the  same  time  to  a  high  degree  its 
elastic  limit  and  crushing  as  well  as  column 
resistance,  the  hooping  must  form  close  loops 
and  have  the  least  number  of  joints.  These 
conditions  lead  to  the  use  of  helicoidal  spirals 
combined  with  longitudinal  rods  forming  a  con- 
tinuous skeleton  which  resists  efficiently  the 
transverse  swelling  of  the  concrete. 

XV.  Method  of  Manufacture  of  Compression 
Members. — Hooped  concrete,  the  same  as  con- 
crete-steel generally,  will  take  many  forms  and 
have  many  applications  which  will  determine 
the  methods  of  its  construction.  Nothing  gen- 
eral can  be  said  on  this  subject  and  the  follow- 
ing remarks  apply  only  to  columns  or  compres- 
sion members  of  sections  approaching  to  circles 
and  intended  to  resist  pressures  endwise. 

The  importance  in  such  members  of  elastic 
symmetry,  that  is,  of  the  equality  for  the  values 
of  the  coefficient  of  elasticity  and  the  elastic 
limit  at  different  points  of  the  same  section  is 
easily  understood.  The  lack  of  symmetry 
causes  curving  and  invites  flexure.  But  it  is 
practically  impossible  to  obtain  elastic  sym- 
metry in  members  concreted  while  lying  longi- 
tudinally and  it  is  seen  at  once  that  there 
must  exist  differences  between  the  upper  and 
lower  layers  as  to  tamping  and  distribution  of 
water,  cement,  sand  and  stone.  By  examining 
and  sounding  with  a  hammer  different  parts  of 
a  member  appreciable  differences  can  almost 
always  be  noticed  in  the  compactness.  This 
consideration  tends  to  the  adoption  of  vertical 
moulding  for  members  compressed  endwise; 
but  it  should  be  noted  that  this  does  not  apply 
to  beams  whose  horizontal  layers  are  subjected 
to  different  stresses.  For  them  the  sum  of  their 
moments  only  is  of  Importance  and  not  the  dis- 
tribution over  the  section. 


Vertical  moulding  has  also  other  advantages. 
It  tends  to  place  the  stones  with  their  flat 
sides  perpendicular  to  the  direction  of  the  pres- 
sure, the  same  as  in  well-built  masonry.  Hori- 
zontal moulding,  on  the  contrary,  places  them 
in  the  most  unfavorable  position.  The  con- 
crete being  better  confined  in  vertical  moulds 
than  in  horizontal  tamps  more  quickly  and 
much  better.  In  members  reinforced  by  hoops 
and  longitudinals  pressing  against  the  inner 
surface  of  the  hoops  the  whole  central  portion 
is  free  for  vertical  ramming,  and  the  tamping 
tool  can  strike  the  concrete  without  shaking 
the  reinforcing  and  disturbing  the  previously 
tamped  portions.  If  members  which  are  to  be 
built  in  a  different  position  are  moulded  ver  1- 
cally  they  get  the  advantage  of  being  made  in 
improved  moulds  provided  with  stops  for  the 
spacing  of  the  spirals  and  in  a  covered  shop 
protected  from  the  rain,  which  is  dangerous 
during  moulding,  and  the  sun,  which  is  not  less 
dangerous  during  the  early  time  of  setting. 
Thorough  inspection  in  a  shop  is  easy  and  only 
a  small  number  of  selected  workmen  are  re- 
quired. For  complete  safety  all  members 
should  be  carefully  examined  and  their  quality 
judged  by  sounding  with  a  hammer,  which 
gives  valuable  information  to  the  experienced 
man,  and  by  weighing  from  which  the  density 
of  the  member  could  be  computed  and  which 
would  add  additional  information  on  the  char- 
acter of  the  concrete.  Indeed,  for  a  concrete  of 
a  given  proportion  the  elastic  limit  and  the 
resistance  vary  in  the  same  sense  as  the  den- 
sity and  are  in  proportion  to  the  intensity  of 
the  sound.  Members  not  up  to  the  standard 
could  then  be  rejected. 

Vertical  concrete  members  can  be  taken  out 
of  the  moulds  at  the  end  of  six  days.  The 
same  moulds  can  then  be  used  over  again 
many  times.  Beginning  sufficiently  early  with 
the  making  of  the  members,  they  will  acquire 
all  the  desired  resistance  before  being  put  in 
place.  The  members  will  be  put  during  their 
hardening  in  conditions  which  are  best  fitted 
for  them,  in  moist  air  or  even  in  water.  On 
the  other  hand,  there  are  some  disadvantages 
attached  to  the  shop  process  and  the  vertical 
moulding.  It  may  be  feared  that  the  tamping 
of  the  central  portion  does  not  compact  the  con- 
crete in  the  annular  space  between  the  hoops 
and  the  external  surface  though  experien 
shows  that  the  cement  and  the  finer  sand  and 
gravel  flow  into  this  space  and  flll  it  to  a  satis- 
factory degree.  But  it  has  been  shown  by  the 
experiments  reported  in  this  paper  that  the  cen- 
tral portion  only  is  of  real  importance  as  to 
resistance.  The  external  layer  only  protects 
the  metal  from  atmospheric  influences.  After 
the  removal  of  the  moulds  it  is  easy  to  see 
whether  the  metal  will  be  well  protected  and, 
if  required,  the  surface  may  get  a  finishing 
touch.  Visible  and  easily  repaired  faults  have 
only  a  relatively  small  value  and  no  others  can 
exist  in  hooped-concrete  members  moulded  ver- 
tically. The  second  disadvantage  of  shop 
moulding  consists  in  the  required  handling  and 
transportation  to  the  work.  The  increased 
cost  due  to  this  may  in  whole  or  in  part  be 
compensated  by  the  saving  of  the  forms  used 
on  the  work.  The  third  and,  apparently,  most 
serious  objection  to  shop  moulding  is  the  in- 
convenience of  assembling.  Careful  examina- 
tion shows  that  this  objection  is  not  serious  for 
hooped-concrete. 

It  is  impossible  to  foresee  with  certainty  the 
ways  and  means  which  practice  will  develop 
and  adopt  for  the  assembling  of  the  members, 
but  some  indications  may  be  given  which, 
while  open  to  improvement,  will  assure  safe  re- 
sults. In  consideration  of  local  stresses  of  high 
intensity  which  may  be  induced  at  the  joints, 
the  ends  of  the  members  will  be  reinforced  by 
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additional  hooi)s  of  finer  wire  than  that  used 
for  the,  regular  hoops.  The  joints  will  thus  be 
strengthened  to  any  desired  degree  independent 
of  the  other  parts  of  the  structure.  To  give  an 
idea  of  the  efBtiency  of  hooping  after  ramming 
it  is  sufficient  to  state  that  the  prism  tested  at 
Quimper,  whose  crushing  resistance,  as  given 
in  section  IV,  had  the  high  value  of  10,500 
pounds  per  square  Inch  consisted  of  a  mortar 
cylinder  three  months  old  which  was  then 
hooped  and  covered  by  cement  and  tested  ten 
days  later. 

It  will  be  generally  useless  to  provide  for 
the  continuity  of  the  longitudinal  rods  in  hoop- 
ed members  since  their  duty  is  mainly  to  form 
with  the  hoops  a  network  which  will  prevent 
the  swelling  of  the  concrete  and  they  fulfil  It 
perfectly  by  simply  stopping  at  the  joints. 
Cases  may,  however,  occur  in  which  it  will  be 
prudent  to  insure  transmission  of  tensile 
stresses  in  the  longitudinals  which  may  be 
caused  by  bending  moments.  In  such  cases  it 
will  be  easy  to  embed  in  the  concrete  at  the 
ends  of  the  rods  while  moulding  iron  tubes 
which  will  come  opposite  each  other  and  in 
which  metal  rods  of  the  same  section  as  the 
longitudinals  will  be  placed  and  grouted  by 
cement.  Or  the  longitudinal  rods  on  the  end  of 
the  member  may  be  left  projecting  and  the 
tubes  be  placed  in  the  corresponding  end  of  the 
other  member.  Joints  made  in  this  way  will 
not,  as  in  other  structures,  be  weak  points.  If, 
due  to  settling  of  centers,  irregular  filling  of 
joints  or  any  other  cause,  unequal  distribution 
of  stress  occurs,  the  great  ductility  of  hooped 
concrete  and  the  enormous  excess  of  resistance 
at  the  ends  of  members  will  exclude  all  danger. 

Concrete  reinforced  by  longitudinal  rods 
without  hoops  and  made  in  single  members  will 
offer  difficulties  similar  to  masonry,  at  least 
when  no  hoops  are  used  near  the  ends.  But 
even  when  laid  In  place  without  joints  the 
longitudinally  reinforced  concrete  in  long  com- 
pression members  has  a  defect  which  has  not 
as  yet  attracted  sufficient  attention.  In  this 
type  of  construction  the  longitudinal  rods  make 
up  a  very  important  part  of  the  resistance  and 
the  transmission  of  pressure  through  them 
must  be  perfectly  assured.  Their  connection  is 
generally  made  by  placing  the  adjacent  ends 
of  the  rods  in  very  short  tubes.  These  ends 
are  cut  very  irregularly  and  are  not  generally 
in  bearing  contact  except  by  some  projection 
which  yields  under  the  pressure  and  allows  the 
abutting  ends  to  approach,  producing  thereby 
local  deformations  in  the  concrete  whose  mag- 
nitude and  effect  can  not  be  foreseen. 

To  avoid  this  objection  reliance  is  placed  on 
the  cement  which  penetrates  into  the  tubes  dur- 
ing the  ramming,  but  this  is  quite  uncertain 
and  it  is  also  to  be  noted  that  badly  rammed 
cement  will  not  be  able  to  resist  pressures  of 
11,000  to  17,000  pounds  per  square  Inch  which 
the  rods  transmit  to  it.  Sometimes  another  meth- 
od is  used.  The  rods  are  straddled  over  each 
other  and  reliance  is  placed  on  the  adhesion  of 
the  concrete  for  the  transmission  of  the  pres- 
sure. This  method  is  good  for  hooped-concrete 
because  the  rods  have  here  a  secondary  func- 
tion only  and  are  embedded  in  a  concrete  which 
is  protected  from  all  danger  by  the  hoops.  But 
the  same  method  is  objectionable  in  structures 
in  which  the  longitudinals  perform  a  main 
function  and  in  which  there  is  nothing  to  pre- 
vent breaking  up  and  crushing  the  concrete 
which  is  highly  stressed  by  the  transmission 
of  the  pressure. 

Numerous  reasons  thus  render  advisable  the 
making  of  hooped  concrete  members  under 
cover,  protected  from  weather  and  by  selected 
workmen  under  a  continuous  inspection  of  re- 
sponsible foremen.  Referring  to  section  VIII, 
It  will  be  seen  that  to  obtain  the  greatest  effi- 


ciency from  this  type  the  members  must,  before 
being  put  in  place,  be  subjected  to  preliminary 
pressures  of  higher  intensities  than  they  will 
be  called  upon  to  resist  in  the  structure.  In- 
dependently of  the  important  guaranty  which 
the  preliminary  testing  of  all  members  of  the 
structure  gives  and  the  convenience  of  reject- 
ing doubtful  members,  the  preliminary  testing 
results  in  a  great  increase  of  elasticity  and  col- 
umn resistance. 

Responsible  contractors,  to  whom  important 
structures  are  let,  will  not  find  any  difficulty 
in  providing  the  necessary  testing  apparatus 
and  accessories.  This  will  be  cheaper  than 
may  be  expected  because  the  shortenings  which 
will  have  to  be  produced  in  the  tested  members 
are  quite  small,  less  than  0.04  per  cent.,  and  the 
stress  required  is  so  small  that  a  cylinder  and 
piston  of  a  hydraulic  press  with  a  hand  pump 
worked  by  one  or  two  men  will  be  sufficient  to 
test  very  strong  members.  Neither  motors  nor 
accumulators  will  be  required.  The  methods 
of  manufacture  and  erection  which  have  been 
discussed  in  the  above  are  similar  to  those 
used  on  metal  structures  and  guarantee  the 
good  execution  required  for  works  of  some  mag- 
nitude. Of  course,  small  structures  will  not  re- 
quire these  methods,  as  has  been  proved  by 
many  existing  structures. 

(To  be  continued.) 
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A  Commonplace  Fire  and  Its  Lesson. 


A  fire  which  occurred  January  13  in  the  Tay- 
lor office  building,  Cortlandt  Street,  New  York, 
was  quickly  subdued  without  loss  of  life  or 
great  damage  to  property  and  without  impair- 
ing the  safety  of  the  building.  It  can  hardly 
be  said  to  have  significance  other  than  the  in- 
terest which  attaches  to  any  fire  in  a  tall  office 
building  in  a  congested  street,  except  for  the 
renewed  exemplification  of  axioms  of  city  build- 
ing construction  which  The  Engineering  Record 
has  repeated  many  times,  namely,  that  solid, 
heavy  construction,  even  if  not  fireproof,  is  en- 
during and  is  likely  to  very  much  retard  the 
progress  of  a  quick  fire  and  allow  it  to  be  con- 
trolled before  the  whole  building  is  destroyed, 
and  that  fireproof  shutters  are  necessary  for  all 
outside  windows,  at  least  of  rooms  with  infiam- 
mable  contents.  These  truths  and  the  dangers 
of  light  wood  and  glass  partitions  have  been 
demonstrated  by  many  fires  in  office  buildings. 

The  fire  originated  in  the  rear  of  a  large 
clothing  and  furnishing  store  on  the  stree.t 
floor,  destroyed  considerable  stock,  consumed 
some  furniture  and  woodwork,  and  spread  into 
a  low  rear  extension  having  a  glass  roof. 
Breaking  through  this  roof,  the  flames  shat- 
tered the  rear  windows  and  entered  the  rooms 
of  the  second  story,  where  they  destroyed 
furniture,  trim  and  contents,  but  did  not 
spread  through  the  partitions  to  other  parts  of 
the  same  story  and  did  not  reach  any  of  the 
upper  stories.  If  the  windows  had  been  closed 
with  fireproof  shutters  the  fire  would  have  been 
confined  to  the  room  where  it  originated.  The 
adjacent  building  in  the  rear  had  a  wing  only 
about  6  feet  distant  with  iron  shutters  on  its 
windows.  They  were  twisted  and  blistered  by 
the  heat,  but  protected  the  building  from  'dam- 
age, while  without  them  the  flames  would  in- 
evitably have  set  fire  to  the  contents  of  the 
outside  rooms.  The  walls  of  the  Taylor  build- 
ing are  of  heavy  brick  and  the  columns  are 
apparently  of  cast  iron  enclosed  in  plaster  or 
other  fi  reproofing,  but  they  withstood  the 
flames  so  well  that  they  were  not  exposed  so 
as  to  make  their  construction  details  evident. 
The  floors  were  of  wood  and  the  ceilings  of 
wooden  lath  and  plaster  and  were  not  destroyed 
by  the  fire,  but  were  cut  through  from  above  by 
the  firemen  to  flght  the  first  story  flames. 


The  desirability  of  direct  entrance  to  New 
York  City  by  the  great  railroad  systems  com- 
municating with  the  West  has  long  been  recog- 
nized. A  few  years  ago  engineering  talent  was 
engaged  upon  the  studies  for  a  bridge  with  a 
span  far  beyond  all  precedent  to  carry  the 
trains  over  the  Hudson  River.  This  method  of 
approach  proving  impracticable,  attention  was 
directed  to  the  feasibility  of  tunneling  beneath 
the  river.  The  officials  of  the  Pennsylvania 
Railroad,  having  satisfied  themselves  that  the 
tunnel  scheme  was  within  the  possibilities  of 
advanced  engineering,  sought  from  the  New 
York  municipal  authorities  the  necessary  fran- 
chise for  the  portions  of  the  tunnel  and  termi- 
nal system  within  the  city  limits.  The  long 
delay  experienced  and  the  final  successful  issue 
of  the  endeavor  to  obtain  the  franchise  are  well 
known.  The  Board  of  Aldermen  passed  the 
franchise  on  December  16,  1902,  and  it  was  ap- 
proved by  the  mayor  on  December  22. 

Recently  the  dally  press  and  some  of  the 
technical  jourhals  have  published  some  infor- 
mation concerning  the  organization  which  will 
be  charged  with  the  execution  of  this  great 
undertaking,  but  the  first  authorative  state- 
ment was  issued  by  the  company  this  week.  A 
brief  preliminary  outline  of  the  work  was 
printed  in  The  Engineering  Record  of  Decem- 
ber 14,  1901,  and  it  is  still  to  early  to  give  a  de- 
scription of  details,  for  they  have  not  been 
determined.  The  approach  and  terminal  sys- 
tem comprises  a  double  tunnel  from  the  west 
side  of  Bergen  Hill,  in  New  Jersey,  to  Thirty- 
second  Street,  in  Manhattan;  a  great  under- 
ground station  surmounted  by  an  imposing 
superstructure  occupying  the  site  bounded  by 
Thirty-flrst  and  Thirty-third  Streets  and  Sev- 
enth and  Ninth  Avenues;  and  four  tunnels  ex- 
tending from  this  station  under  the  East  River 
to  Long  Island  City,  where  the  railroad  termi- 
nal facilities  proper,  with  the  accompanying 
yards,  will  be  located;  and  involves  the  electri- 
fication of  portions  of  the  Pennsylvania  Rail- 
road in  New  Jersey,  and  of  the  Long  Island 
Railroad  and  the  erection  and  equipment  of  two 
great  power  houses,  one  in  New  Jersey  and  the 
other  in  Long  Island.  The  franchise  prohibits 
the  use  of  a  system  of  traction  which  will  re- 
quire combustion  within  the  tunnel,  as  men- 
tioned in  our  issue  of  December  20,  1902.  The 
power  houses  will  aggregate  upwards  of  100,000 
horse-power. 

The  great  magnitude  of  the  undertaking  and 
the  urgent  need  for  rapid  construction  demand 
a  most  comprehensive  and  efficient  organiza- 
tion, and  the  difficulties  to  be  surmounted  and 
the  imperative  requirement  for  excellence  of 
results  necessitate  the  employment  of  the  high- 
est technical  skill.  It  is  evident  that  even  the 
large  engineering  staff  of  the  Pennsylvania 
Railroad  with  its  recognized  ability  could  not 
add  so  stupendous  a  burden  to  its  other  duties, 
which  are  at  present  unusually  extensive  and 
exacting.  Consequently  the  railroad  officials, 
with  a  comprehensive  view  and  firm  grasp  of 
the  situation,  have  created  an  organization 
which  has  some  novel  and  most  commendable 
features  and  which  is  noteworthy  for  its  sim- 
plicity and  effectiveness.  It  was  recognized 
that  the  work  could  be  divided  into  four  main 
departments:  the  tunnels,  the  architectural 
work,  the  mechanical  and  electrical  engineer- 
ing, and  the  bringing  of  the  railroad  into  and 
through  the  tunnels  and  terminals.  Naturally, 
therefore,  a  commission  of  civil  engineers  was 
created  to  design  and  supervise  the  construc- 
tion of  the  tunnels;  architects  were  appointed 
to  have  charge  of  the  superstructures  and  other 
architectural  work;  the  mechanical  and  electri- 
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t-al  engineering  was  committed  to  an  engi- 
neering concern  with  an  unparalleled  organiza- 
tion and  experience;  and  to  the  chief  engineer's 
department  of  the  railroad  was  assigned  the 
task  of  bringing  the  road  into  the  tunnels  and 
terminals. 

The  whole  work  is  under  the  general  direc- 
tion of  the  management  of  the  Pennsylvania 
Railroad.  Col.  Charles  W.  Raymond,  U.  S. 
Army,  engineer  of  New  York  Harbor,  is  the 
chairman  of  the  commission  ot'  civil  engineers, 
the  other  meml)ers  of  which  are  Mr.  Charles  M. 
Jacobs,  chief  engineer  North  River .  section ; 
Mr.  Alfred  Noble,  chief  engineer  East  River 
section;  Mr.  William  H.  Brown,  chief  engineer 
Pennsylvania  Railroad,  in  charge  of  tracks  and 
terminal  yards;  Mr.  Gustav  Lindenthal,  bridge 
commissioner  of  New  York  City;  Mr.  George 
Gibbs,  first  vice-president  of  Westinghouse, 
Church,  Kerr  &  Company,  in  charge  of  me- 
chanical engineering,  electric  locomotives  and 
traction.  Thus  the  various  parts  of  the  work 
are  definitely  assigned  to  individual  members 
of  the  commission. 

Messrs.  McKim,  Mead  &  White,  of  New  York 
City,  who  have  had  a  wide  previous  experience 
in  the  design  and  superintendence  of  large 
structures,  have  been  appointed  the  architects. 
For  the  mechanical  and  electrical  engineering 
a  comprehensive  contract  has  been  made  with 
Westinghouse,  Church,  Kerr  &  Company,  who 
have  also  been  selected  as  the  engineers  of  the 
architects,  and  have  been  commissioned  to  ex- 
ecute the  electrification  of  the  Atlantic  Avenue 
Line  of  the  Long  Island  Railroad. 

The  magnitude  and  variety  of  the  engineer- 
ing work  which  has  thus  been  awarded  to 
Westinghouse,  Church,  Kerr  &  Company  is  un- 
precedented in  the  annals  of  the  profession  and 
such  an  engagement  is  possible  only  because  of 
the  exceedingly  broad  experience,  complete 
equipment  and  remarkable  organization  possess- 
ed by  this  company,  together  with  the  neces- 
sary financial  resources.  Their  work  is  under- 
stood to  include  the  complete  mechanical  and 
electrical  equipment  of  the  tunnels  and  termi- 
nals with  their  approaches  and  the  large  power 
houses;  and  comprises  heating,  ventilation, 
lighting,  passenger,  freight  and  baggage  eleva- 
tor service;  refrigeration,  hot  water,  and  cooled 
water  for  the  drinking  supply;  telephone,  tele- 
graph and  pneumatic  tube  services;  fire  pro- 
tection, and  the  switch  and  signal  sy.stems. 

The  magnitude  of  the  whole  work  involved  in 
the  construction  of  the  tunnels  and  the  termi- 
nals is  indicated  by  the  immensity  of  one  of 
the  principal  features.  The  Manhattan  termi- 
nal station  will  require  the  excavation  of  a 
tract  about  500x1,800  feet  to  a  depth  of  some 
40  or  50  feet,  necessitating  the  movement  of, 
roughly,  1,500,000   cubic  yards  of  materials. 

By  means  of  the  organization  outlined,  the 
conduct  of  the  entire  enterprise  is  established 
on  the  most  harmonious  and  effective  lines, 
while  the  already  burdened  operative  depart- 
ments of  the  railroad  are  relieved  of  that  com- 
plexity and  multiplicity  of  detail  which  might 
easily  swamp  and  hamper  so  as  to  render  Inef- 
fective the  best  organization  based  on  any  less 
comprehensive  plan.  The  degree,  of  independ- 
ence in  the  working  of  each  department  and  the 
full  co-operation  in  combining  the  parts  Into 
the  one  complete  system  provided  for  by  the 
scheme  of  organization  seem  highly  satisfac- 
tory. 

It  will  be  apparent  that  the  task  of  adminis- 
tration on  the  part  of  the  Pennsylvania  Rail- 
road Company  is  much  simplified  by  havi  >" 
only  three  bodies  with  which  to  deal,  the  com- 
mission, the  architects  and  the  engineers,  upon 
whom  is  placed  the  whole  responsibility  and 
labor  of  the  execution  of  the  work.  The  re- 
sponsibilities,  though  large,   are  well  guarded 


by  the  character  and  ability  of  the  men  and 
the  firms  selected  to  bear  them.  The  commis- 
sion conducts  its  deliberations  by  meetings  at 
regiilar  intervals,  following  upon  the  individual 
work  of  its  members.  These  meetings  are  at- 
tended by  Mr.  Mead,  as  the  representative  of 
the  architects,  while  the  mechanical  and  electri- 
cal engineers  are  represented  on  the  commis- 
sion by  Mr.  Gibbs.  Within  the  Westinghouse, 
Church,  Kerr  &  Company  organization  has  been 
formed  a  special  Pennsylvania  Railroad  Termi- 
nal Committee  meeting  at  regular  intervals  and 
representing  in  its  membership  the  various 
liranches  of  engineering  involved,  whose  pro- 
ceedings constitute  a  continuous  and  syste- 
matic record  of  engineering  development,  de- 
sign, decision  and  progressive  work  based  upon 
the  operations  of  the  several  departments 
whose  heads  are  members  of  this  special  com- 
mittee. 

Up  to  the  present  time  engineering  activities 
have  been  restricted  mainly  to  investigations 
and  decisions  concerning  methods,  quantities 
and  the.  feasibility  of  numerous  plans — the 
commission,  the  architects  and  the  engineers 
giving  independent  attention  to  their  several 
duties  and  conjointly  harmonizing  the  various 
proposed  features  and  methods.  In  this  way  a 
final  set  of  plans  which  will  come  before  the 
management  of  the  Pennsylvania  Railroad  for 
final  approval,  and  upon  which  the  work  of 
construction  v/ill  then  actively  proceed  is.  being 
elaborated.  The  labor  involved  in  such  a  pro- 
cess for  a  work  of  great  magnitude  can  be 
fully  appreciated  only  by  engineers  who  have 
had  similar  large  problems  to  solve.  Men  who 
have  had  experience  in  such  matters  alone 
know  that  the  work  and  talent  expended  upon 
the  things  .not  done  often  exceeds  that  applied 
to  those  which  are  performed. 

To  offset  the  delay  caused  by  the  political 
complications  the  commission  has  been  at  work 
since  early  last  spring,  while  the  architects  and 
engineers  have  had  a  large  i^orps  of  men  ac- 
tively engaged  since  June.  There  was,  there- 
fore, much  more  preliminary  work  accomplish- 
ed prior  to  the  passage  of  the  franchise  than 
has  been  commonly  supposed. 

Westinghouse,  Church,  Kerr  &  Company  have 
already  substantially  completed  the  plans  for 
the  Long  Island  power  house,  so  that  work 
upon  it  can  be  begun  immediately.  This  was 
necessary  in  order  to  pi-ovide  electric  power  for 
the  Atlantic  Avenue  division  of  the  Long  Island 
Railroad,  which  will  be  completed  for  operation 
in  advance  of  the  tunnel  construction.  This 
power  house  and  the  one  in  New  Jersey  will 
jointly  serve  the  entire  traction  system,  and 
will  be  arranged  so  as  to  relay  each  other,  ami 
either  one  separately  or  the  two  conjointly  will 
furnish  current  for  the  Manhattan  terminal. 
.  As  this  great  undertaking  progresses  and  its 
difficulties  are  encountered  and  successfully 
overcome  there  will,  doubtless,  be  much  of  in- 
terest to  narrate  for  the  edification  of  engineers 
in  many  branches  of  the  profession.  At  pres- 
ent the  achievement  to  be  chronicled  is  the 
masterly  solution  of  Ihe  first  problem  of  all  ex- 
tensive engineering  enterprises,  the  organiza- 
tion. 


An  Electric  Water  Wheel  Controller. 


small  electric  motor,  which,  through  suitable 
mechanism,  acts  upon  the  valve  stem  of  the 
governor  in  such  a  manner  as  to  lengthen  or 
shorten  the  connection  between  the  centrifugal 
balls  and  the  valve  itself.  The  motor,  which 
has  the  capacity  of  about  1/16  of  a  horse-power 
is,  it  is  said,  never  called  upon  to  exert  more 
than  1/100  of  a  horse-power.  Upon  the  armature 
shaft  is  mounted  a  small  worm  driving  a  worm 
gear  on  a  vertical  pinion  shaft.  This  pinion 
transmits  rotary  motion  to  a  gear  which,  being 
threaded  through  its  hub,  acts  as  a  right  and 
left  coupling  to  draw  together  or  push  apart  the 
two  portions  of  the  valve  stem  upon  which  it 
rotates.  The  pinion  which  drives  the  gear  is 
long  enough  so  as  not  to  interfere  with  the  up 
and  down  travel  of  the  gear,  and  therefore  the 
control  of  the  valve  by  the  centrifugal  balls  is 
not  affected  in  any  manner.  The  whole  attach- 
ment may  be  fastened  in  place  on  the  regulat- 
ing valve  in  a  few  minutes'  time.  Heretofore, 
in  bringing  generators  into  synchronism  it  has 
usually  been  necessary  for  one  man  to  watch 
the  synchronizing  lamps  while  an  assistant 
stood  by  the  side  of  the  governor,  gradually 
changing  its  speed  according  to  signals  re- 
ceived from  the  switchboard.  With  this  ma- 
chine a  man  at  the  switchboard  with  his  fingers 
on  the  two  push  buttons  can  raise  or  lower  the 
speed  of  the  generator,  which  is  to  be  thrown  in 
multiple  with   others,   without  taking  his  eyes 


The  tendency  to  design  the  electrical  instru- 
ments in  an  electric  generating  station  so  that 
the  machinery  can  be  controlled  from  a  central 
point  has  led  to  the  development  of  an  electric 
speed  controller  for  Lombard  water  wheel  over- 
runs, shown  in   the  accompanying  illustration. 

The  apparatus  is  extremely  simple,  consist- 
ing of  two  small  push  buttons  on  each  genera- 
tor panel  on  the  switchboard  or  pilot  switch- 
hoard,  which  connect  through  three  wires  to  a 


for  an  instant  away  from  the  synchronizing 
lamps  or  corresponding  device.  If  it  is  desired, 
the  man  at  the  switchboard  can  without  leav- 
ing his  post  shut  down  any  generator,  bringing 
it  to  a  complete  stop,  and  afterwards  start  it 
again. 

If  it  is  desirable  that  a  signal  should  be  sent 
back  from  the  governor  to  indicate  the  change 
in  length  of  the  valve  stem,  and  thus  indirectly 
the  change  in  speed  which  takes  place,  an  extra 
attachment  can  be  furnished  which  will  do  this, 
and  will  also  permit  the  operator  to  change  the 
speed  by  a  step-by-step  adjustment  of  a  prede- 
termined amount,  for  example.  %  per  cent,  for 
each  push  of  the  button.  I^ombard  governors 
can  also  be  furnished  with  an  automatic  elec- 
tric attachment  which  is  not  intended  to  allow 
variations  in  speed,  but  merely  to  conipletoly 
ftop  and  start  the  water-wheels  from  a  distant 
point.  In  some  instances  it  is  dtsirable  to  use 
both  attachments,  viz.:  the  speed  changing  and 
the  stopping  and  starting.  In  one  very  large 
power  plant  governors  are  arranged  so  as  to 
start  the  turbines  automatically  when  the  ex- 
citing currant  is  thrown  on  to  the  generator 
fields,  and  stop  them  when  the  field  circuit  is 
opened  from  any  cause.  At  the  same  time  con- 
trol of  the  speed  when  the  wheels  are  running 
is  in  the  hands  of  the  switchboard  attendant  in 
a  distant  part  of  the  building.  The  apparatus 
described  is  made  by  the  Lombard  Governor 
Company,  36  Whittier  Street,  Boston,  Mass. 


Jan.  17,  1903. 

The   New  Mechanical  Plant  of  the  Mutual  Life 
Building,  New  York. 


The  new  mechanical  plant,  which  is  now  lie- 
ing  installed  in  the  Mutual  Life  building  on 
Nassau  Street,  New  Yorli  City,  occupies  the  un- 
derground stories  of  the  additions  which  were 
built  in  1901,  and  described  in  The  Engineer- 
ing Record  of  April  lith  and  13th  of  that  year. 
The  extensions  are  in  the  form  of  wings,  one  of 
sixteen  stories,  on  Liberty  Street,  and  one  of 
nine  stories,  on  Cedar  Street.  Below  the 
ground  floor  the  complete  rectangle  enclosed  by 
the  building  is  utilized.  The  boiler  and  pump 
rooms  are  directly  under  the  new  extensions 
and  the  new  engine  room  is  below  the  court 
between  the  old  and  new  parts.     For  an  office 
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form,  and  when  loaded  and  weighed  is  pushed 
along  the  track  to  any  desired  point  and  dump- 
ed to  one  side  or  the  other.  The  bottoms  of  the 
bunkers  are  inclined  toward  the  middle  so  that 
the  coal  slides  naturally  through  gated  chutes 
to  the  boiler  room.  From  the  chutes  the  coal 
will  be  drawn  into  a  special  car  which  travels 
on  a  track  along  the  front  of  the  boilers.  One 
side  of  the  car  opens  out  and  down  forming  a 
shelf  from  Mihich  the  coal  may  be  shoveled  di- 
rectly from  the  car  into  the  furnaces  and  need 
not  be  dumped  on  the  floor. 

The  removal  of  ashes  from  a  building  in  the 
heart  of  a  crowded  city  is  usually  an  expensive 
operation  to  the  owners  and  a  source  of  nuis- 
ance to  the  public,  but  the  method  here  used  for 
handling  them  has  in  a  great  measure  over- 
come these  objections.  The  process  so  far  as 
the  boiler  room  is  concerned  is  practically  a 
reversal  of  that  for  handling  the  coal.  The 
ashes  will  be  shoveled  into  cans  which  will  be 
collected  at  specifled  times  by  a  flat  car  travel- 
ing on  the  track   in   front  of  the   boilers  and 
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The  conveyor  was  erected  by  Mr.  A.  J.  Hemi)- 
hill.  New  York. 

The  Ettam  generating  plant,  with  a  total  of 
2,040  boiler-horse-power,  consists  of  seven  Bab- 
cock  and  Wilcox  boilers,  distinguished  on  the 
plan  by  the  letters  A,  B,  C,  D  and  E.  The 
boilers  are  of  wrought  steel  construction  and 
are  faced  with  white  enameled  brick  to  match 
the  walls  and  piers  of  the  boiler  and  pump 
rooms.  They  are  equipped  with  Potter  mesh 
separators  and  McCiave  grates,  furnished  by 
James  Beggs  &  Company,  of  New  York.  Each 
of  the  boilers  A,  B  and  C  has  three  drums  3(i 
inches  in  diameter,  a  capacity  of  420  horse- 
power, a  grate  surface  of  87.5  square  feet  and  a 
total  heating  surface  pf  4,202  square  feet.  D 
and  E  are  double  batteries,  each  of  the  two  en- 
closed boilers  having  two  36-inch  drums,  a  capa- 
city of  195  horse-power,  42  square  feet  of  grate 
surface  and  1,955  square  feet  of  heating  surface. 
The  entire  plant  is  capable  of  supplying  75,500 
pounds  of  steam  per  hour  at  a  pressure  of  120 
pounds  per  square  inch. 
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building  the  plant  is  extensive  and  includes 
many  noteworthy  features,  the  most  important 
ot  which  are,  the  large  boiler  plant,  the  excel- 
lent lay-out  ot  steam  piping  with  precautions 
against  the  necessity  for  a  complete  shut-down, 
the  generous  sizes  of  the  pipes  for  the  steam 
heating,  the  extensive  hydraulic  elevator  serv- 
ice and  its  operating  plant,  and  the  coal  and 
ash-handling  machinery. 

In  the  new  additions  to  the  building  there 
are  four  stories  below  the  ground  level,  desig- 
nated as  basement,  sub-basement,  cellar  and 
sub-cellar.  The  boiler  room  is  two  stories 
high,  occupying  parts  of  both  the  cellar  and 
sul>cellar.  The  coal  bunkers  are  located  di- 
rectly over  the  boilers  and  have  a  capacity  of 
between  500  and  600  tons.  An  elevated  ellipti- 
cal track  extends  around  tlie  bin  space  half 
way  between  the  center  and  the  walls,  passing 
over  a  scale  platform  at  one  end  where  the  coal 
is  delivered  through  chutes  from  the  street.  A 
dumping  car  receives  the  coal  on  the  scale  plat- 


will  be  conveyed  to  the  foot  of  the  elevating 
conveyor.  Here  they  will  be  dumped  into  a 
boot  below  the  floor  level  from  which  the  buck- 
ets of  the  conveyor  will  lift  the  ashes  to  a 
point  sufficiently  above  the  ground  to  allow 
them  to  be  delivered  through  a  chute  into  an 
ash  cart  drawn  up  alongside  of  the  curb.  No  ob- 
structing of  the  sidewalk  will  be  necessary  as 
must  be  the  case  where  ash  cans  alone  are  used. 
The  peculiar  feature  of  the  conveyor  is  the 
provision  for  disposing  of  it  when  not  in  use. 
The  accompanying  sketch  shows  it  in  its  ex- 
tended position  during  use.  When  it  is  no 
longer  needed  the  chuve  at  the  top  is  closed 
down  in  the  position  incjicated  and  the  support- 
ing truss  is  buckled  at  the  knee  joints,  as 
showr  by  the  dotted  lines.  This  shortens  the 
apparatus  sufficiently  to  let  it  down  below  the 
level  of  the  sidewalk  and  allow  the  opening 
to  be  closed.  Guide  wheels  are  placed  at  tne 
points  of  bending  to  keep  the  bucket  chains 
taut  and  prevent    their   becoming   disarranged. 


From  each  boiler  the  steam  Is  conveyed  by 
separate  branches  into  two  headers  parallel 
with  the  faces  of  the  boilers.  The  larger 
header  is  24  inches  in  diameter  and  is  fed  by 
10-inch  branches  from  boilers  A,  B  and  C,  and 
by  8-inch  branches  from  each  of  the  four  boil- 
ers contained  in  the  batteries  D  and  E.  The 
auxiliary  header  is  12  inches  in  diameter  and  is 
fed  by  one  5-inch  branch  from  each  of  the  boil- 
ers. All  branches  start  from  the  boilers  with  a 
large  loop  of  U-form  haying  a  radius  of  curva- 
ture at  the  base  of  five  or  six  times  the  di- 
ameter of  the  pipe.  Besides  the  two  regular 
stop  valves,  each  branch  contains  a  check  valve 
which  automatically  prevents  the  steam  from 
backing  up  into  a  disabled  boiler,  while  being 
repaired.  All  fittings  on  the  main  and  auxil- 
iary headers  are  of  gun  metal. 

A  12-inch  main  at  right  angles  to  the  steam 
headers  extends  through  the  pump  room  from 
which  branches  are  taken  to  the  feed  pumps, 
elevator  pumps,  etc.    This  main  Is  taken  direct 
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from  the  12-in(;h  header  and  may  also  be  fed 
through  a  14-inch  branch  from  the  24-inch 
header.  Near  its  middle  point  a  10-inch  branch 
is  taken  for  the  supply  of  live  steam  to  the 
Stokes  and  Queen  buildings  on  the  same  block. 
These  buildings  use  on  an  average  125  horse- 
power and  a  maximum  of  about  200  horse- 
power. In  the  opposite  direction  from  a  point 
near  the  middle  a  4-inch  branch  leads  to  the 
kitchen  and  laundry,  the  steam  being  used  in 
these  places  for  the  warming  of  food,  heating 
of  water  and  the  steaming  of  clothes. 

The  new  engine  room,  shown  on  another 
plan,  is  two  stories  above  the  boiler  room 
floor  and  in  an  adjoining  section.  The  engines 
are  supplied  Uirough  two  steam  mains;  one  20 
inches  in  diameter  starts  at  the  side  outlet  of  a 
special  tee  at  one  end  of  the  24-inch  header, 
and  one  12  inches  in  diameter  leads  from  the 
adjacent  end  of  the  12-inch  auxiliary  header. 
After  passing  through  the  wall  of  the  boiler 
room  these  mains  rise  about  25  feet  before  en- 
tering the  engine  room.  The  location  of  the 
engine  room  in  relation  to  the  boiler  room  and 
the  lack  of  convenient  access  between  the  two, 
made  the  running  of  the  pipe  lines  particularly 
difficult.  The  manner  in  which  it  was  accom- 
plished is  best  explained  by  the  detail  here 
given,  which  also  shows  the  method  of  sup- 
porting the  large  risers.  AH  high  pressure  pip- 
ing over  6  Inches  in  diameter  is  made  up  with 
Van  Stone  joints,  the  make  of  the  Walworth 
Manufacturing  Company,  of  Boston,  Mass.,  who 
furnished  all  of  the  piping  and  large  valves. 

The  engine  plant  will  contain  four  engine 
generator  units.  The  engines  are  of  the  sim- 
ple Corliss  type  and  are  being  built  by  the 
Watts-Campbell  Company,  of  Newark,  N.  J. 
The  cylinders  are  28x48  inches  and  the  engines 
will  develop  570  horse-power  when  cutting  off 
at  %  stroke  and  running  at  70  revolutions  per 
minute.  The  frames  of  the  engines  are  of  the 
tangye  form  instead  of  the  girder  form  usually 
used  in  the  Watts-Campbell  engines.  The  foun- 
dations will  average  7  feet  in  depth  under  the 
entire  unit  and  the  16-foot  fly  wheels,  which 
will  be  assembled  in  segments  will  weigh  about 
40  tons  each.  A  Bullock  generator  of  300  kilo- 
watts capacity  will  be  direct-connected  to  each 
engine.  Current  will  be  supplied  at  a  pressure 
of  115  volts  for  the  supply  of  the  lighting 
and  power  of  this  building  and  the  Stokes  and 
Queen  buildings  adjoining.  In  all  there  will  be 
about  22,000  lights  and  the  power  load  will 
embrace  three  Sprague  screw  type  elevators, 
six  drum  type  and  various  smaller  lifts,  such 
as  book  lifts,  sidewalk  lifts,  and  private  eleva- 
tors. Most  of  these  are  In  the  Stokes  and 
Queen  buildings,  there  being  but  one  or  two  in 
the  Mutual  building.  The  power  for  the  ven- 
tilation mentioned  in  another  part  will  also  be 
included  in  the  load  on  this  plant. 

The  units  marked  A  and  B  on  the  engine 
loom  plan  will  be  installed  first  and,  when  in 
working  order,  the  old  engine  plant,  now  oc- 
cupying the  space  where  C  and  D  will  later  be 
placed,  will  be  removed.  The  old  engines,  four 
in  number,  are  of  the  simple  straight  line 
type  with  cylinders  15x17  inches,  rated  at  200 
horse-power  when  running  at  230  revolutions, 
and  are  direct-connected  to  100-kilowatt  Sie- 
mens &  Halske  generators  of  the  now  obsolete 
form,  having  a  ring-type  armature  revolving 
about  the  fields  and  the  entire  outer  surface  of 
the  armature  covered  by  a  huge  commutator. 

In  the  new  plant  the  branches  to  the  engines 
will  be  of  9-inch  copper  pipe  made  on  a  large 
sweeping  bend  to  allow  for  expansion.  No  ex- 
pansion joints  will  be  used  in  the  high  pressure 
piping.  The  exhausts  from  the  engines  pans 
under  the  floor  through  12-inch  branches  into 
the  exhaust  main.  The  largest  section  of  the 
exhaust  main  is  26  inches  in  diameter  and  con- 


tains a  back  pressure  valve,  beyond  which  it 
enters  the  base  of  the  exhaust  riser  to  the  ai- 
raosphere.  ■  The  riser  is  of  the  same  size  and  is 
made  up  with  Van  Stone  joints.  It  is  over  250 
feet  in  length  and  weighs  roughly  25  tons. 
One  hundred  feet  down  from  the  lop  an  offset 
is  made  and  support  provided  for  the  part 
above  by  two  15-lnch  60-pouud  1-bearas  an- 
chored in  the  walls.  The  pipe  is  free  to  ex- 
pand upwards  in  the  upper  section,  but  the 
lower  section  being  rigidly  supported  at  the 
lower  end  it  was  necessary  to  insert  an  expan- 
sion joint  just  below  the  offset. 

The  exhaust  riser  is  surmounted  by  an  ex- 
haust head  'specially  designed  for  the  job.  It 
is  constructed  of  heavy  plate  copper,  is  S  feet 
high  and  6  feet  in  diameter,  and  weighs  about 
one  ton.  The  inner  pipe,  which  forms  an  exten- 
sion to  the  riser,  is  closed  at  the  top,  its  sides 
being  perforated  with  inwardly-lipped  open- 
ings, so  that  the  steam  is  deflected  outwards 
through  the  many  perforations.  It  is  then 
obliged  to  change  direction  two  more  times  be- 
fore finally  escaping.  The  condensation  formed 
by  contact  with  the  walls  of  the.  head,  and  the 
moisture  in  suspension  thrown  down  by  centrif- 
ugal force,  are  drained  from  the  bottom  of  the 


at  a  low  pressure  through  reducing  valves,  or 
at  full  pressure  through  by-passes. 

An  ordinary  two-pipe  system  of  heating  is 
employed  throughout  the  buildings.  The  no- 
ticeable feature  of  the  piping  is  the  use  of  large 
sizes  in  the  supplies  and  returns,  the  object  be- 
ing to  keep  the  pressure  necessary  to  operate 
the  system  as  low  as  possible  and  thereby  keep 
the  back  pressure  on  the  engines  comparatively 
low.  So  successful  has  the  design  proved  that 
a  pressure  of  one  pound  is  claimed  to  be  ample 
for  a  positive  circulation  through  every  piece 
of  apparatus.  All  of  the  heating  is  done  by 
direct  radiation,  hand-controlled,  except  in  the 
library  on  the  third  floor  of  the  Cedar  Street 
annex,  and  in  the  president's  offices  on  the  sev- 
enth floor  and  throughout  the.  ground  floor  of 
the  Liberty  Street  section,  where  the  Johnson 
system  of  thermostatic  regulation  is  used. 

The  returns  of  the  heating  system  and  all 
clean  drips  are  utilized  in  the  make  up  of  boil- 
er feed.  The  return  or  drip  tank  is  in  the 
boiler  room  near  the  sump  pit  and  is  11  feet 
long  and  4  feet  in  diameter  with  a  capacity  of 
135  gallons.     The  boilers  are  fed  by  three  10x6x 


Elevation. 

o'     4'      B'     rz' 


COI-I.APSIBI,E    A.SIl   CONVEYOB. 


Ba)cr  D. 


Plan. 

Detail  or  Piping  between  Engine  and  Boiler  Rooms. 


head  and  returned  to  the  drip  tank  to  be  used 
again  in  the  boiler  feed. 

The  other  end  of  the  exhaust  main  in  the 
engine  room  returns  to  the  boiler  room  as  an 
18-inch  main  and  terminates  in  the  two  feed 
water  heaters.  The  exhausts  from  the  pumps 
are  collected  in  a  12-inch  main  parallel  to  their 
supply  main,  which  is  connected  near  its  mid- 
dle point  by  a  14-lnch  branch  to  the  18-inch  ex- 
haust main.  From  the  end  of  the  smaller  ex- 
haust main  in  the  pump  room  a  12-inch  branch 
is  led  to  the  two  hot-water  heaters  for  the 
house  supply,  and  at  the  opposite  end  it  enters 
the  base  of  a  12-inch  riser  for  the  heating  of 
the  Liberty  Street  section.  The  heating  of  the 
various  other  sections  of  the  building  is  sup- 
plied by  branches  from  the  exhaust  mains  in 
the  engine  room,  as  will  be  seen  on  the  plan. 
The  supplies  of  adjoining  sections  are  tied  to- 
gether, affording  at  least  two  sources  of  steam 
for  each.  Live  steam  may  be  admitted  into 
the  heating  mains  at  two  places,  one  in  the 
boiler  room  and  one  in  the  engine  room,  either 


10-inch  feed  pumps  all  delivering  into  the  4- 
inch  main  feed  line,  wiiich  contains  a  6-inch 
Worthington  hot  water  metei*.  Two  are  capa- 
ble of  furnishing  the  maximum  amount  re- 
quired at  any  one  time  and  one  will  handle  the 
ordinary  demands.  The  third  pump  serves  as  a 
reserve.  "  The  pumps  are  located  side  by  side 
near  the  return  tank  from  which  they  draw 
their  supply.  A  4-inch  connection  from  the 
Croton  supply  furnishes  the  additional  feed  to 
compensate  for  the  exhaust  steam  lost  to  the 
atmosphere. 

From  the  return  tank  the  water  is  pumped 
through  Ward  filters  into  the  two  feed  water 
heaters.  These  are  of  the  Berryman  closed 
type  as  manufactured  by  I.  B.  Davis  &  Son, 
of  Hartford,  Conn.  One  has  a  capacity  of  1,200 
horse-power  and  the  other  2,100  horse-power. 
The  large  heater  is  58  inches  in  diameter  and 
228  inches  high  and  contains  1,730  lineal  feet 
of  2-inch  seamless  drawn  brass  tubing,  through 
which  the  feed  is  passed.  The  smaller  heater 
is  50  inches  in  diameter  and  206  inches  high 
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with  1,000  lineal  feet  of  2-inch  brass  tubing. 
The  shells  of  both  are  made  of  %-inch  steel 
with  heads  9/16-inch  and  %-inch  thick  for  the 
large  and  small  ones,  respectively.  Steam  is 
admitted  at  one  side  port  12  inches  in  diameter 
the  other  being  capped.  The  water  passes  in 
and  out  through  4-inch  connections  and  each 
heater  is  protected  by  water  relief  valves.  In 
the  winter  when  the  returns  are  naturally 
warm,  the  smaller  heater  is  ample  to  supply  the 
desired  amount  of  heat  to  the  feed,  but  in  sum- 
mer when  there  are  no  returns  from  the  heat- 
ing system,  and  more  cold  water  is  used,  the 
2,100  horse-power  heater  is  necessary.  The  ex- 
haust steam  condensed  within  the  heater  is  re- 
turned to  the  blow-off  tank  from  which  it  is 
wasted  to  the  sewer.  As  an  alternative  means 
of  feeding  the  boilers,  two  injectors  of  Eynon- 
Korting  make  are  installed,  which  can  feed  the 
boilers  direictly  with  cold  water  from  the  city 
service.  The  Ward  feed  water  filters  are  in 
two  banks  with  12  cylinders  in  each.  The 
cylinders  are  20  inches  in  diameter  and  7  feet 
high.  The  water  is  passed  successively  through 
the  cylinders  of  one  bank,  or  may  divide  and 
part  go  through  each  bank.  The  equipment  be- 
ing double  one  is  available  when  the  other  is 
disabled. 

The  blow-off  pump  and  the  sump  pump  are 
7%x4%xl0-inches  each,  and  are  cross-connect- 
ed so  that  either  one  may  drain  the  blow-oft 
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tion  and  the  nine-story  sections  will  be  fur- 
nished by  three  9  and  14x8xl5-inch  Worthington 
pumps  which  will  be  regulated  by  Ford  pump 
governors.  The  pumps  are  cross-connected, 
and  in  order  that  they  may  be  used  inter- 
changeably the  nuts  on  the  governors,  which 
adjust  the  tension  of  the  spring  determining 
the  pressure  which  will  cause  the  valves  to 
open,  have  been  replaced  by  knurled  wheels  so 
that  the  change  in  adjustment  may  be  made 
quickly.  The  hot-water  supply  will  be  heated 
by  the  two  heaters  previously  referred  to. 
These  were  furnished  by  I.  B.  Davis  &  Son, 
and  are  87  inches  high  and  53  inches  In  diam- 
eter over  all.  They  are  similar  in  construc- 
tion and  operation  to  the  feed  water  heaters. 

The  only  mechanical  ventilation  is  that  used 
for  the  boiler  and  pump  rooms.  A  Sturtevant 
disc  fan  40  inches  in  diameter 
driven  by  a  7-horse-power  motor 
discharges  openly  down  into  the 
boiler  room  and  a  54-inch  blower 
driven  by  a  lO-horse-power  motor 
discharges  through  a  long  duct  in-  ; 

to  the  far  end  of  the  pump  room.  .;" 

No  provision  is  made  to  relieve  the  ,' 

plenum,    thus    established,    by    ex-  .' 

haust  fans.  The  air  can  only  es- 
cape by  leakages  into  the  shaft 
around  smoke  flue,  or  through  the 
ash    pits    of    the    furnaces.      The 
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largest  point  the  smoke  breeching  is  48x150 
Inches.  The  smoke  outlets  from  the  larger 
boilers  are  30x72  Inches,  and  from  the  smaller 
ones  48x24  Inches. 

The  building  contains  seventeen  elevators 
disposed  as  follows:  six  in  the  Nassau  Street 
section  and  one  In  the  old  Cedar  Street  annex, 
each  having  a  travel  of  150  feet;  four  in  the 
old  Liberty  Street  annex,  and  three  in  the  new 
extension  having  a  travel  of  245  feet;  and  three 
in  the  new  Cedar  Street  extension  having  a 
travel  of  150  feet.  The  seven  first  mentioned 
will  continue  to  be  run  by  their  old  plant.  This 
consists  of  two  compound  Worthington  pumps 
IS^^  and  28x16x18  inches,  a  pressure  tank  12 
feet  long  and  5  feet  in  diameter,  and  a  surge 
tank.  The  elevators  in  the  old  Liberty  Street 
annex  have  horizontal  plungers  with  cylinders 
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tank  or  the  sump  pit  to  the  sewer.  The  pumps 
are  placed  vertically  in  the  sump  pit  with  the 
water  cylinders  down,  the  object  being  to  pre- 
vent the  steam  cylinders  from  becoming  sub- 
merged with  water  through  a  failure  of  the  en- 
gineer to  start  the  pump  at  the  proper  time. 
The  blow-off  tank,  which  receives  the  blow-oft 
from  the  boilers  and  all  greasy  drips,  is  4  feet 
6  inches  in  diameter  and  9  feet  6  inches  long. 
When  desired  it  may  be  emptied  into  the  sump 
pit  through  a  4-inch  connection  in  the  bottom. 
It  contains  a  coil  of  100  lineal  feet  of  3-inch 
brass  pipe  through  which  the  Croton  water  used 
to  complete  the  boiler  feed  is  passed  before 
being  pumped  to  the  filters.  Both  the  return 
and  blow-off  tanks  are  of  No.  1  charcoal  hard- 
ened iron,  the  heads  being  '^-inch  thick  and 
the  shells  7/16.  The  level  in  each  tank  is  con- 
trolled by  Utility  pump  governors  as  manu- 
factured by  the  Standard  Steam  Specialty 
Company,  of  New  York. 
The  water  supply  for  the  sixteen-story  sec- 


boilei  room  is  noticeably  free  from  the  exces- 
sive heat  usually  experienced  in  steam  plants. 
This  is  not  due  to  the  ventilation  alone, 
but  is  largely  afforded  by  the  effective 
insulation  of  the  boiler  smoke  connections. 
These  are  of  black  iron  %-inch  thick,  and  are 
covered  with  a  2-inch  magnesia  lagging  and 
surrounded  by  a  casing  of  No.  14  gauge  gal- 
vanized iron  with  an  air  space  of  1%  inches 
between.  The  temperature  within  the  flues  is 
as  high  as  650  degrees  at  times,  yet  the  heat 
radiated  is  so  slight  that  the  hand  can  easily 
be  held  on  the  hottest  part  without  any  dis- 
comfort. The  greatest  advantage  of  the  in- 
sulating of  the  smoke  connections,  however,  is 
experienced  in  the  eflicient  draft  obtained  by 
the  increasing  of  the  chimney  action  through 
the  retention  of  the  heat  usually  lost  by  radia- 
tion, it  being  quite  unnecessary  to  use  me- 
chanical means  for  producing  the  draft  In  the 
furnaces.  The  smoke  stack  Inside  of  the  brick 
casing  is  7  feet  6  inches  in  diameter.     At  Its 


19  feet  long.  They  were  formerly  operated  by 
three  pumps  14  and  20x11x15  Inches,  which 
pumped  the  water  into  a  pressure  tank  30  feet 
long  and  5  feet  in  diameter.  The  discharge 
tank  is  18  feet  long,  5  feet  6  inches  wide,  and 
5  feet  6  inches  deep. 

The  new  pumps  are  two  of  the  Worthington 
compound  type,  21  and  34x18x24  inches  with 
16-inch  delivery,  18-inch  suction,  4-inch  steam 
and  8-inch  exhaust  connections,  each  being  ca- 
pable of  serving  the  entire  equipment  to  which 
they  are  connected.  In  addition  to  these  there 
will  be  two  others  taken  from  the  old  plant,  14 
and  20x11x15  inches  with  8-inch  delivery,  10- 
inch  suction,  2>^-inch  steam  and  5-inch  exhaust 
connections  for  night  and  holiday  service;  and 
a  fifth  10x5x10  inches  with  3-inch  delivery  and 
4-inch  suction  for  safe  lifting  or  other  heavy 
freight  service.  The  rods  of  the  large  elevator 
pumps  are  made  in  two  parts  for  the  steam  and 
water  ends,  and  are  united  by  a  coupling  be- 
tween the  cylinders.     The  reason    for  this  is 
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that  the  lack  of  lubrication  in  the  water  cylin- 
ders causes  the  water  end  rods  to  become  worn 
and  scored  faster  than  the  steam  end  rods,  and 
having  them  in  two  parts  it  is  not  necessary 
to  replace  the  entire  rod  while  the  steam  rod 
is  still  fit  for  further  use. 

Four  new  pressure  tanks  have  been  installed 
which  are  placed  in  pairs  end  to  end  with  one 
pair  above  the  other  and  all  connected  by  short 
necks.  Each  tank  is  10  feet  long  by  4  feet  in 
diameter,  has  a  capacity  of  900  gallons,  and 
will  be  subjected  to  a  pressure  of  90  pounds 
on  regular  working  conditions.  The  new  and 
old  pressure  tanks  have  been  connected  to- 
gether by  a  10-inch  equalizer  pipe,  and  a  14- 
inch  standpipe  leads  directly  from  the  pres- 
sure tanks  in  the  engine  room  to  an  auxiliary 
pressure  tank  on  the  roof  which  is  18  feet  long, 
6  feet  diameter,  and  has  a  capacity  of  4,000 
gallons.  Similarly  the  new  and  old  surge  tanks 
have  a  10-inch  equalizing  connection  located  in 
a  trench  beneath  the  sub-cellar  floor.  The  new 
discharge  tank  is  18x13x7  feet  6  inches  deep, 
and  has  a  capacity  of  13,000  gallons.  The  com- 
plete outfit  will  operate  the  remaining  ten  ele- 


it  is  finally  delivered  to  the  air  receiver  at  a 
pressure  of  150  pounds  per  square  inch.  The 
receiver  is  4  feet  in  diameter  and  8  feet  long 
and  tested  to  200  pounds  pressure.  The  com- 
pressed air  will  also  be  used  for  driving  the 
boiler  tube  cleaners  and  blowing  the  dust  out 
of  the  generator  armatures.  After  the  scale 
has  been  removed  from  the  boiler  tubes  by  the 
air  driven  cleaner  they  are  washed  out  under 
heavy  water  pressure  by  one  of  the  feed  pumps 
which  has  auxiliary  piping  for  that  purpose. 

The  mechanical  equipment  includes  a  small 
refrigerating  plant  erected  by  the  Isbell-Porter 
Company,  of  Newark,  N.  J.  It  operates  on  the 
absorption  system,  and  has  a  capacity  of  10 
tons  of  refrigeration  per  day.  The  machine 
will  only  be  used  for  making  ice  for  use  in  the 
employes'  restaurant  and  numerous  water 
coolers  about  the  building,  as  no  attempt  will 
be  made  to  circulate  cold  drinking  water. 

The  new  additions  to  the  building  were  de- 
signed by  the  architects,  Messrs.  Clinton  and 
Russell,  of  New  York,  and  the  mechanical  work 
has  been  done  in  accordance  with  the  plans 
and  directions  of  their  engineer,  Col.  J.  HoUis 
Wells.  Mr.  James  Dougan,  of  their  staff,  sup- 
erintended the  work.  The  boilers  and  all  steam 
piping  were  installed  by  Messrs.  Baker,  Smith 
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vators  not  included  in  the  old  Nassau  Street 
plant.  Elevator  No.  2  on  the  Cedar  Street  side 
and  No.  5  on  the  Liberty  Street  side  are  used 
for  safe  lifting  and  are  connected  by  special 
3-inch  delivery  pipes  from  the  safe  lift  pump. 
The  suction  for  this  pump  is  taken  from  the 
old  discharge  tank  through  a  4-inch  pipe  on 
the  basement  ceiling.  For  safe  lifting  a  pres- 
sure of  about  150  pounds  is  used. 

Instead  of  running  a  separate  discharge  pipe 
from  the  plunger  of  each  elevator  in  the  new 
Liberty  Street  annex,  a  catch  basin,  5  feet  6 
Inches  in  diameter  and  8  feet  deep  with  a 
capacity  of  1,500  gallons,  has  been  placed  near 
them  into  which  they  will  drain.  The  contents 
of  the  basin  will  be  conveyed  to  the  new  surge 
tank  through  a  single  8-inch  pipe.  The  Liberty 
Street  elevators  each  have  a  6-inch  pressure 
pipe  taken  from  a  10-inch  header  at  one  end 
of  the  pressure  tanks  and  the  Cedar  Street  ele- 
vators have  5-inch  pressure  pipes  taken  from 
a  9-lnch  header. 

The  air  cushion  in  the  elevator  pressure 
drums  is  established  by  a  two-stage  air  com- 
pressor with  air  cylinders  9x12  inches  and  0%x 
9  inches,  made  by  the  American  Air  Compres- 
sor Company,  of  New  York.  After  its  first 
compression  the  air  is  passed  through  a  cooler 
and  back  to  the  smaller  cylinder  from  which 


&  Company,  of  New  York,  and  the  elevators  by 
the  Otis  Elevator  Company  of  the  same  city. 


The  American  Pacific  Cable  has  been  com- 
pleted as  far  as  the  Hawaiian  Islands,  and  the 
first  message  was  sent  from  Honolulu  to  San 
Francisco  on  the  evening  of  New  Year's  Day. 
The  Commercial  Cable  Company  are  laying  this 
cable  and  it  is  expected  that  the  line  will  be 
completed  to  Manila,  a  total  distance  of  about 
4,900  miles,  by  the  Fourth  of  July  next. 


Cars  for  the  Rapid  Transit  Subway  in  New 
York  are  to  be  sheathed  with  copper,  the  ad 
vantages  claimed  being  greater  resistance  to 
fire  and  weather.  In  the  latter  respect  the 
maintenance  has  been  found  to  be  less  costly 
than  when  paint  is  used.  A  few  years  ago  the 
New  York,  New  Haven  &  Hartford  Railroad 
had  some  cars  finished  in  this  way,  and  they 
are  reported  to  have  given  good  satisfaction. 
The  wainscoting  of  the  passageways  and  some 
other  woodwork  in  the  Back  Bay  Station  in 
Boston  were  similarly  covered  with  coi)per. 
The  dark  tone  of  the  natural  oxide  has  a  pleas- 
ing effect.  About  two  months  ago  the  Metal 
Plated  Car  and  l,umber  Company,  of  New  York, 
was  awarded  a  contract  for  sheathing  500  cars 
for  the  subway. 


An  international  conference  upon  the  sub- 
ject of  good  roads  will  be  held  in  connection 
with  the  annual  meeting  of  the  American  Road 
Makers,  at  Detroit,  on  February  13th  and  14th. 
Representatives  from  several  Mexican  States, 
the  Provinces  of  Canada,  and  every  State  in 
the  Union,  are  expected  to  be  present.  The 
general  topics  for  discussion  will  be.  First,  the 
proposed  plan  for  inter-capital-connecting  im- 
proved highways  in  the  United  States.  Canada, 
and  Mexico,  to  be  constructed  and  maintained 
by  the  co-operation  of  the  federal,  state,  county, 
and  township  governments,  and,  second,  the 
bill  which  is  now  before  Congress,  introduced 
by  Mr.  Brownlow,  of  Tennessee,  providing  for 
the  creation  of  a  bureau  in  the  Department  of 
Agriculture,  involving  an  appropriation  of  ?20,- 
000,000  for  the  purpose  of  co-operating  with  the 
various  states,  counties,  and  townships 
throughout  the  Union  in  the  construction  and 
maintenance  of  public  highways.  President 
Roosevelt,  who  has  expressed  hearty  sympathy 
for  this  needed  reform,  has  been  invited  to  be 
the  guest  of  the  Road  Makers  on  that  occasion, 
and  to  deliver  the  principal  address.  Besides 
the  various  State  and  county  good  roads  organ- 
izations, automobile  club  associations,  and  sim- 
ilar organizations  will  be  invited  to  send  dele- 
gates to  this  conference.  The  New  York  and 
Chicago  Road  Association,  .  The  Connecticut 
Valley  Highway  Association,  The  Automobile 
Club  of  America,  have  already  signified  their 
intention  of  being  represented. 

The  American  Road  Makers  has  a  paid  mem- 
bership limited  to  450  members,  ten  for  each 
State.  The  object  of  thus  distributing  the 
membership  over  the  country  is  to  prevent  any 
one  section  dominating  the  other.  The  aim  is 
to  have  the  ten  members  in  each  State  the 
most  influential  road  enthusiasts  that  can  be 
found. 


A  New  BIow-ofE  Valve. 


The  Ashton  blow-off  valve,  which  is  shown  in 
the  accompanying  cut,  is  made  in  the  form  of 
a  split  piston  nicely  fitted  to  a  cylindrical  cham- 
ber in  the  valve  body.  When  the  piston  is 
screwed  down  to  the  bottom  to  close  the  valve,  ' 


an  interior  wedge  expands  the  piston  so  that  it- 
fits  the  chamber  absolutely  tight.  In  opening 
the  valve  the  first  movement  of  the  screw  re- 
leases the  expanding  power  of  the  wedge  on 
the  piston,   and  afterwards  raises  the   piston. 
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giving  a  full  straightway  opening.  This  valve 
does  not  depend  upon  the  pressure  of  the  boiler 
to  make  it  tight,  nor  does  it  stick  when  open 
or  closed.  It  is  made  by  the  Ashton  Valve  Com 
pany,  of  Boston,  Mass. 


Personal  and  Obituary  Notes. 


Mr.  James  F.  Fisher  has  been  elected  city 
engineer  of  Williamsport,  Pa. 

Mr.  Samuel  K.  Peck  has  been  elected  water 
commissioner  of  Windsor,  Ont. 

Mr.  Merritt  W.  Yeater  has  been  reappointed 
city  engineer  of  Beaumont,  Tex. 

Mr.  J.  H.  Smith  has  been  elected  superintend- 
ent of  the  Mt.  Carmel  (Pa.)  Water  Co. 

Mr.  0.  F.  Wescott  has  been  elected  superin- 
tendent of  streets  in  Haverhill,  Mass. 

Mr.  John  Van  Den  Bosch  has  been  appointed 
street  superintendent  of  Auburn,  N.  Y. 

Mr.  Paul  Dato  has  been  re-elected  superin- 
tendent of  water  works  of  Hillsboro,  Tex. 

Mr.  John  Lindquist  has  been  re-elected  super- 
intendent of  water  works  of  St.  Paul,  Minn. 

Mr.  Daniel  E.  Hoffman  has  been  elected  sup- 
erintendent of  water  works  of  Lancaster,  O. 

Mr.  Alex.  Orr  has  been  re-elected  superin- 
tendent of  water  works  of  Gloversville,  N.  Y. 

Mr.  David  H.  Hoover  has  been  re-elected  sup- 
erintendent of  the  Waynesboro  (Pa.)  Water  Co. 

Mr.  George  T.  IngersoU  has  been  re-elected 
superintendent  of  water  works  of  Schenectady, 
N.  Y. 

Mr.  James  B.  Liggett  has  been  appointed  in- 
structor in  mechanical  engineering  in  Leland 
Stanford  University. 

Mr.  Andrew  Rinker  has  been  appointed  city 
engineer  of  Minneapolis,  Minn.,  in  which  posi- 
tion he  formerly  served  for  sixteen  years. 

Mr.  John  Ronan  has  been  elected  sperintend- 
ent  of  highways  of  Newburyport,  Mass.,  and 
Mr.  H.  H.  Landfort,  superintendent  of  sewers. 

Mr.  W.  H.  Lawton  has  been  elected  city  engi- 
neer of  Newport,  R.  I.,  and  Mr.  William  Hamil- 
ton, street  commissioner  and  surveyor  of  high- 
ways. 

Mr.  T.  P.  Tracy  has  been  appointed  superin- 
tendent of  public  buildings  in  Cambridge,  Mass.. 
and  Mr.  John  T.  Shea,  superintendent  of 
streets. 

Mr.  George  S.  Hedge  has  been  admitted  to 
partnership  in  the  firm  of  Harold  L.  Bond  & 
Co.,  construction  tools  and  supplies,  140  Pearl 
St.,  Boston. 

Mr.  J.  A.  Lockwood,  assistant  engineer,  in 
charge  of  work  \ipon  the  Lenox  Avenue  bridge. 
New  York  City,  has  been  detailed  to  duty  on 
the  Manhattan  Bridge  over  the  Bast  River. 

Mr.  Walter  McCulloh  has  been  reappointed 
city  engineer  of  Niagara  Falls,  N.  Y.,  with  Mr. 
Norman  S.  Rae  as  his  assistant;  and  Mr.  C.  R. 
Phelps  has  been  appointed  street  superintend- 
ent. 

Andrew  McWilliams,  superintendent  of  con- 
struction at  the  Edgar  Thomson  plant  of  the 
Carnegie  Steel  Co.,  was  run  over  by  a  switch 
engine  in  the  yards  of  the  company  January  9, 
and  instantly  killed. 

Mr.  John  H.  Church  has  been  elected  superin- 
tendent of  streets  of  Taunton,  Mass.;  Mr.  P.  H. 
Core,  water  commissioner;  Mr.  H.  N.  Pierce, 
superintendent  of  public  buildings,  and  Mr.  G. 
A.  King,  city  engineer. 

Mr.  W.  K.  McFarlln,  chief  engineer  of  the 
Delaware,  Lackawanna  &  Western  Railroad  has 
resigned,  to  take  a  position  February  1  with 
the  T.  A.  Gillespie  Co.,  engineers  and  contrac- 
tors, of  Pittsburg  and  New  York. 


Prof.  William  Halsey  Ingersol  died  at  his 
home  In  Northport,  L.  I.,  January  8.  From 
1875  to  1878  he  was  assistant  In  engineering 
at  Columbia  University,  and  from  1878  to  1881 
he  was  assistant  In  mechanics  and  astronomy. 

Messrs.  John  W.  Maxcy  and  William  E.  An- 
derson have  formed  the  firm  of  Maxcy  &  An- 
derson, civil  and  mechanical  engineers,  Binz 
Building,  Houston,  Tex.,  to  do  a  general  con- 
sulting engineering  business,  especially  in  Irii- 
gation  plants. 

Captain  G.  D.  Fitch,  Corps  of  Engineers,  U. 
S.  A.,  has  been  assigned  to  duty  at  the  Military 
Academy,  West  Point;  and  Captain  J.  S.  Sewell, 
Corps  of  Engineers,  is  to  assume  charge  of  the 
construction  work  pertaining  to  the  quarter- 
master's department  at  Washington  Barracks. 

The  directors  of  the  Holyoke,  Mass.,  water 
power  company  have  elected  Mr.  J.  M.  Sick- 
man  clerk  of  the  corporation  and  chief  engi- 
neer and  superintendent  of  the  land  depart- 
ment, and  Mr.  A.  F.  Sickman,  hydraulic  engi- 
neer. Both  have  been  connected  with  the  com- 
pany for  many  years. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania has  elected  the  following  officers  (or 
1903:  President,  Chester  B.  Albree;  vice-presi- 
dent for  one  year,  James  M.  Camp;  vice-presi- 
dent for  two-year  term,  Samuel  Diescher;  di- 
rectors, two-year  term.  Prof.  S.  M.  Kintner  and 
S.  M.  Taylor;  treasurer,  Prof.  A.  E.  Frost;  and 
secretary,  C.   W.  Ridinger. 

Gen.  Samuel  Thomas  died  at  his  home  in 
New  York  City  January  11.  He  was  born  at 
South  Point,  O.,  In  1840,  early  became  inter- 
ested in  railroad  and  other  engineering  works, 
was  one  of  the  originators  and  constructors  of 
the  Nickel  Plate  road,  and  at  the  time  of  his 
death  was  a  director  in  twenty-six  companies 
and  president  of  eight  of  them. 

Rear  Admiral  George  W.  Melville,  Chief  of 
the  Bureau  of  Steam  Engineering.  U.  S.  Navy, 
was  placed  on  the  retired  list  January  10,  hav- 
ing reached  the  age  limit,  62  years.  By  special 
authority  of  Congress  Admiral  Melville  will 
continue  as  head  of  the  Bureau  until  his  com- 
mission expires,  on  August  9,  1903.  He  was 
appointed  to  the  navy  In  1861. 

Mr.  Thomas  Rodd,  chief  engineer  of  the 
Pennsylvania  Lines  West  of  Pittsburg;  Mr.  J. 
W.  Patterson,  chief  engineer  of  the  Wabash  ex- 
tension, and  William  R.  Browne,  superintend- 
ent of  the  bureau  of  surveys  of  Pittsburg,  have 
been  appointed  as  a  board  of  arbitra,tIon  to  set- 
tle the  dispute  between  the  Pennsylvania  and 
the  Wabash  Railroads  over  the  elevation  of  the 
tracks  at  Duquesne  way,  near  Fourth  Street, 
Pittsburg. 

Civil  Engineer  R.  C.  Hollyday,  U.  S.  Navy, 
has  been  ordered  from  Boston  to  the  Brooklyn 
Navy  Yard,  to  succeed  Civil  Engineer  L.  F. 
Bellinger  as  head  of  the  Department  of  Yards 
and  Docks.  Civil  Engineer  C.  W.  Parks  is 
transferred  from  the  naval  station  at  San  Juan, 
P.  R.,  to  the  Boston  Navy  Yard.  Civil  Engineer 
A.  C.  Lewerenz  has  been  ordered  from  the  naval 
station  at  New  London,  Conn.,  to  the  Navy 
Yard  at  Puget  Sound,  Wash. 

Mr.  Isham  Randolph,  chief  engineer  of  the 
Sanitary  District  of  Chicago,  and  Mr.  Robert 
Douglas,  bridge  engineer  for  the  Department  of 
Railways  and  Canals  of  the  Dominion  Govern- 
ment, were  In  Niagara  Falls,  N.  Y.,  last  week, 
studying  the  water-power  conditions  of  the 
Niagara  River  on  the  Canadian  side,  in  connec- 
tion with  the  alleged  damage  to  the  rights  of 
the  Canadian  Niagara  Power  Co.,  by  fhe  pro- 
posed development  of  the  Toronto  Niagara 
Power  Co.  between  the  site  of  the  Canadian 
company's  plant  and  that  of  the  Ontario  Power 
Co. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 
MANUFACTURERS 

OP  Enoineerinq  and  Builoing  SuPPUGt. 
For  Proposals  s«e  pages  21,  24  and  35. 

WATER. 

Maine. — It  Is  stated  that  the.  cities  of  Gardiner. 
Brtinswlck  and  Wliialow  will  ask  the  State  Legis 
latiire  for  charters  for  mnnlcipal  water  worki. 

Salem,  iluus—V.  F.  Newell.  Chmn.  Water  Works 
Com.,  In  his  report.  Is  stated  to  have  recommended 
that  Bomethin);  Iw  done  looking  to  an  additional  wa- 
ter supply.  He  also  advises  that  the  Longham  basin 
be  excavated  and  made  a  storage  basin,  so  that 
water  may  be  turned  Into  It  In  spring  and  fall. 

Lawrence,  Matt. — The  Water  Bd.  Is  reported  to  be 
considering  the  constrnctlon  of  a  new  filter,  at  a 
cost  of  alKiut  $!>0,000. 

South  Manchester,  Conn.- — f'heney  Bros,  are  report- 
ed to  be  negotiating  with  the  Selectmen  for  the  pnr- 
chase  of  a  site  on  Flnley  St.  for  an  additional  reser- 
voir,  the  reservoir   to   cost  about  $100,000. 

fhicopee.  .!/««». — Mayor  Jas.  11.  Loomis,  In  his  an- 
nual message.  Is  reported  to  have  recommended  a  new 
water  supply,  more  road  building  and  more  schools. 

Waltham,  Mann. — See  "Railroads." 

Paacoag,  K.  /.— Chas.  M.  WhI  taker,  of  Providence. 
Treas.  of  Pascoag  Water  Co.,  writes  that  Moses  Jov 
has  secured  the  contract  for  constructing  the  pro- 
posed water  works,  it  will  consist  of  a  standplpe. 
pumping  system  and  about  8  miles  of  pipe. 

New  York,  N.  T. — Contracts  for  water  works  Im- 
provements  are  stated  to  have  been  awarded  as  fol- 
lows :  To  Isaac  Harris,  for  furnishing  and  laving 
water  mains  In  Brooklyn  Boro.  for  about  J162,.500 ; 
to  Norton  &  Dalton,  for  the  big  Astoria  mains,  for 
5:52,697:  to  Fred.  N.  Lewis,  for  distributing  mains 
In  the  Astoria  section,  for  $32,305 ;  to  Lloyd  Coljls, 
for  the  Hunters  Point  section,  for  f 28,.375,  and  to 
Peace  Bros.,  for  the  Flushing  and  Whltestone  sec- 
tion,  at   .^14.829. 

The  Bd.  of  Estimate  Is  stated  to  have  approved 
the  recommendation  of  Controller  Grout,  for  the  Dur- 
chase  of  the  property  and  plant  of  the  New  York 
&  Westchester  Water  Supply  Co.,  for  $612,385.  RohT. 
Gricr  Monroe,  Comr.  of  Water  Supply,  has  reported 
that  the  present  supply  In  the  district  Is  Inadequate. 
and  new  pumping  stations  will  have  to  be  created. 
at  a  cost,  of  $50,000. 

White  Plainn,  y.  T. — ^The  Consolidated  Water  Co. 
is  stated  to  have  filed  In  the  County  Register's  office. 
In  White  Plains,  notice  of  a  mortgage  of  $10,000,000 
for  the  purpose  of  controlling  the  suburban  water- 
way. Including  the  Pocantico  River,  In  Mt.  Pleasant. 
The  company  proposes  expending  about  $9,000,000 
In  Improving  the  water  plants  of  the  suburban  dis- 
tricts of  New  York  City. 

Ouster  Bail.  L.  I.,  N.  T. — The  Nassau  County  Wa- 
ter Co.  Is  stated  to  have  purchased  a  site  on  the 
Mill  River  Hollow  Road,  about  V^  mile  southwest 
of  this  vlllrfge.  upon  which  they  will  drive  a  well 
and  erect  a  standplpe  to  supply  Oyster  Bay  with 
water;  75  hydrants  will  be  put  in  the  school  district. 
Work  win  begin  at  once.  Michael  ,1.  Grummong, 
Pres.,   N.    y.   City. 

Palmyra,  Pa. — The  citizens  are  reported  to  be  con- 
sidering a  plan  to  bring  Swatara  Creek  water  Into 
Palmyra,  from  a  point  at  Krelder's,  now  Erb's,  farm, 
at  Lyonsville,  1%  miles  distant.  S.  F.  Engle  and 
Gabriel   H.  Moyer  are  reported  interested. 

Lancaster,  Pa. — A  press  report  states  that  J.  .T. 
Deery,  of  Philadelphia,  has  presented  a  proposition 
to  City  Council  for  the  filtration  and  purification  of 
the  city's  entire  water  supply.  He  proposes  to  erect 
a  plant  and  charge  the  city  l'/4  cts.  per  thousand 
gallons  for  filtered  water,  the  city  to  buy  the  plant 
at  the  end  of  30  years. 

Farnhurst,  Del. — The  Bd.  of  Trus.  of  the  Poor  are 
stated  to  have  petitioned  the  Levy  Court  at  Wilming- 
ton, for  an  appropriation  for  a  pumping  plant,  for 
the  protection  of  the  County  Hospital  BIdgs.  at  Farn- 
hurst from  flre ;  the  cost  of  the  plant  Is  estimated 
at   $7,000. 

Baltimore,  Mil. — Contracts  for  water  meters  are 
stated  to  have  been  awarded  as  follows :  For  rotary 
meters  to  the  Union  Meter  Co.,  of  Worcester.  Mass.. 
at  $9,501 ,  and  velocity  and  disc  meters,  to  the  Her- 
sey  Mfg.  Co.,  of  Boston.  Mass.,  for  $8,710. 

Oaklanil.  Mil. — The  Town  Council  Is  stated  to  have 
granted  Fredk.  T.  Martin,  of  Fairmont,  W.  Va.,  a 
franchise  for  water  works. 

Black  nicer,  N.  Y. — E.  E.  Grams,  Village  Clk.. 
writes  that  nothing  has  yet  been  done  In  regard  to 
constructing  water  works  and  a  sewerage  system.  B. 
N.    Scott,   Village  Pres. 

/  tica,  N.  Y. — Mayor  Taicott.  in  his  annual  message 
to  Common  Council,  is  reported  to  have  called  atten- 
tion to  the  needs  of  the  city  water  supply  for  future 
as  well  as  present  use,  especially  for  the  use  of  man- 
ufactories. 

White  Plains.  N.  T. — See  ".Sewerage  and  Sewage 
Disposal." 

.■l/?o»i(ic  Highlands.  N.  J. — Isaac  T.  Meyer,  Room  53. 
No.  Itl  Bway..  New  York.  N.  Y..  writes  that  the  High- 
land Park  Improv.  Co.  want  estlmaties  for  water  works 
and  a  sewerage  system  for  about  20  houses  on  prop- 
erty at  Atlantic  Highlands,  known  as  Highland  Park. 

Volumlius,  0_a. — The  City  Council  Is  stated  to  have 
elected  4  Water  Comrs.  who.  with  Mayor  Chappell. 
win  form  the  board  under  whose  supervlKlon  the  new 
system  of  water  works  will  be  built,  at  a  cost  of 
$250,000.  The  board  will  determine  the  source  of 
water  supplv  and  will  have  general  charge  of  the  de- 
tails of  building  the  system.  T,  E.  Golden.  E.  F.  Rob- 
erts. Geo.  A.  Pearce  and  John  C.  <"ook  are  the  4  ap- 
pointed. 
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Portsmouth,  Vo. — The  stockholders  of  the  Ports- 
mouth, Berkley  &  Suttolk  Water  Co.,  which  was  re- 
I'ently  purchased  by  a  syndicate  headed  by  Gustavus 
Ober.  of  Baltimore.  Md..  met  In  Portsmouth  Jan.  10 
and  reorganized  the  company,  with  John  L.  Watson, 
of  Portsmouth,  as  Pres. ;  Gustavus  Ober,  Baltimore, 
Md.,  Vice-Pres.,  and  A.  J.  Phillips,  Portsmouth,  Secy. 
The  company  Intends  to  make  extensive  Improvements 
In  the  plant,  which  Is  at  present  valued  at  about 
$1,500,000.  It  has  been  decided  to  remove  the  general 
offices  from  Baltimore  to  Portsmouth. 

at.  Airy,  N.  C. — The  citizens  are  reported  to  have 
voted  on  Jan.  6  to  construct  water  works  and  an  elec- 
tric light  plant. 

Toledo,  0. — The  Bd.  of  Water  Works  Trus.  are 
stated  to  have  accepted  tlie  report  as  submitted  by 
C.  H.  Benzenberg,  Allen  Hazen,  and  Wm.  G.  Clark. 
The  Engineering  Comn.  recommends  the  continuance 
of  the  Maumee  River  as  a  source  of  supply ;  also 
that  a  purification  plant  be  erected,  and  further,  that 
If  at  any  time  the  Miami  &  Brie  Canal  become  avail- 
able It  be  used  as  a  source  of  supply ;  the  estimated 
cost  of  making  the  improvements  for  a  plant  to  meet 
conditions  until  1920  is  $773,190,  and  for  a  plant  to 
meet  the  conditions  for  40  years,  $1,204,390. 

Bay  City,  Mich. — The  Water  Comn.  is  stated  to 
have  decided  to  put  In  water  meters  at  all  the  fac- 
tories early  in  the  spring. 

HitrrisvUle,  Mich. — A  press  report  states  that  the 
question  of  constructing  water  works  is  under  con- 
sideration. 

Bcorse,  Mich. — According  to  press  reports  I>res. 
Salllotte  states  that  it  will  not  require  more  than 
$20,000  to  lay  water  mains  from  River  Rouge  Village 
through  to  this  village.  The  Water  Com.  will  prob- 
ably be  asked  to  at  once  make  an  estimate  of  the 
coat. 

Ottumton,  la. — The  Mayor  on  Jan.  5  was  author- 
ized by  City  Council  to  offer  the  City  Water  Supply 
Co.  of  New  York  $100,000,  in  full  payment  for  its 
present  water  plant   In  this  city. 

The  contract  with  the  U.  S.  Pipe  &  Foundry  Co. 
and  the  Des  Moines  Bridge  &  Iron  Co.  for  furnishing 
cast  iron  water  pipe  and  laying  the  same,  were  both 
approved  by  a  majority  at  a  special  election  held 
here  Jan.  6.  Immediately  following  the  election  the 
City  Water  Supply  Co.  secured  a  restraining  order, 
preventing  the  execution  of  said  contracts  from  Judge 
Smith  McPherson,  of  the  U.  S.  Circuit  Court  at 
Keokuk,  la.     J.  T.  Brady,  City  Engr. 

Geneva^  O. — Bids  will  be  received  Jan.  29  by  the 
Village  Clk  for  $5,000  water  works  bonds. 

Milwaukee,  Wis. — A  correspondent  writes  that  con- 
tracts will  soon  be  let  for  130  tons  of  20-in.,  30-in. 
and  36-in.  water  pipe  and  30  tons  of  specials  (45° 
curves  and  sleeves).  Also  31  tons  of  4-in.,  113  tons 
of  6-in.  and  346  tons  of  8-ln.  pipe,  with  specials  (hy- 
drants, 4-way,  3- way  curves,  sleeves,  etc.).  The  first 
lot  is  for  tunnels  under  proposed  track  depression  of 
C.  *  N.  W.  Ey.  Co.  on  North  and  Prospect  Aves.,  and 
the  other  for  water  pipe  extension  to  North  Mil- 
waukee. 

Marinette,  Wis. — ^This  city  Is  reported  to  be  consid- 
ering the  question  of  purchasing  the  water  works. 

8alix,  la. — C.  E.  Smith,  Town  Clk.,  writes  that  at 
the  spring  election  the  citizens  will  be  asked  to  vote 
i>n  the  question  of  constructing  water  works.  About 
.'i.flOO  ft.  of  mains  will  be  required. 

Kannas  City,  Mo. — Local  press  reports  state  that 
the  following  bids  were  opened  by  the  Bd.  of  Pub. 
Wks.  Jan.  2  for  the  Installing  of  a  15.000,000  gal. 
high  pressure  water  pumping  engine  in  Turkey  Creek 
Station,  and  a  25,000,000  gal.  low  pressure  pump  In 
Quindaro  Station  : 

Allis-Chalmers  Co.,  Milwaukee,  Wis. :  15,000,000 
gal.  triple  expansion,  high  pressure  engine,  18  mos. 
delivery,  $160,000 ;  another  same  capacity,  10  mos. 
delivery,  $160,000 ;  25,000,000  gal.  low  pressure  en- 
gine, 12  mos.  delivery,  $97,000 ;  high  pressure  expan- 
sion engine,  15,000,000  gal.,  14  mos.  delivery,  $134,- 
000 ;  high  pressure  expansion  engine,  14  mos.,  $118,- 
000. 

Barr  Pumping  Engine  Co.,  Philadelphia.  Pa. :  25,- 
000,000  gal.  vertical,  low  pressure,  $87,000,  9  mos. 
delivery :  alternate  bid,  25.000.000  cai.  low  pressure, 
horizontal  type  engine,  $78,000;  15,000,000  gal.  high 
pressure  engine,  $122,000,  12  mos.  delivery;  12,000,- 
000  gal.  high  pressure  engine,  $115,000,  12  mos.  de- 
livery. 

Henry  E.  Worthlngton  Co.,  New  York,  N.  Y. :  26-in. 
25,000,000  gal.  turbine  pump,  $27,274,  6  mos.  de- 
livery ;  12,000,000  gal.  triple  expansion,  high  pres- 
sure engine,  $76,000,  6  mos.  delivery. 

Curtis  Cripen  Engine  Co.,  New  York,  N.  Y. ;  DeLaval 
centrifugal  turbine,  25,000,000  gal.  total  capacity. 
$34,884,  6  mos.  delivery;  4  turbine.  15,000,000  gal. 
capacity,  $65,280,  6  mos.  delivery ;  3  turbine,  12,000,- 
000  gal.  total  capacity,  $50,410. 

Crowley,  La. — John  W.  Maxcy,  of  Houston,  Tex., 
has  been  employed  by  the  Elce  Irrigation  &  Improve- 
ment Assoc,  of  Crowley,  to  prepare  plans  and  speci- 
fications for  a  system  of  dams  and  locks  on  Mer- 
mentau  and  Vermillion  Rivers,  to  prevent  the  salt 
water  back-flow  from  the  Gulf;  probable  cost,  $150,- 
000. 

Duncan,  Ind.  Ter. — ^The  citizens  on  Jan.  6  are 
stated  to  have  voted  to  Issue  $25,000  water  works 
Irands. 

Perry,  Olcla.  Ter. — Water  bonds  amounting  to  $50,- 
000  are  reported  sold.     F.  F.  Buscb,  City  Clk. 

Nashville,  Tenn. — Local  press  reports  state  that  L. 
K.  Davis,  of  Indianapolis,  Ind.,  representing  the  U.  8. 
Sand  Filtration  Co.,  has  presented  a  proposition  for 
the  construction  of  a  sand  filter  on  Curry's  Hill  to 
Mayor  Head,  the  Bd.  of  Pub.  Wks..  Engr.  Southgate 
and  the  Bd.  of  Health.  It  is  estimated  that  the  cost 
of  such  a  plant  would  be  about  $500,000.  The  present 
Legislature  will  probably  be  asked  for  permission  to 
Issue  bonds  for  a  purer  water  supply. 

Natchez,  Mitt. — The  Bd.  of  Aldermen  Is  stated  to 
liflve  adopted  a  resolution  on  Jan.  8  to  purchase  the 
water  works  and  sewerage  plant  of  the  Water  Works 
Co.,  for  $150,000.     Thos.  E.  Quarterman,  City  Clk. 


Tishominyo,  Ind.  Tei: — The  City  Council  is  stated 
to  have  granted  H.  Klrby  Pnrdom  and  associates  a 
franchise  for  water  works. 

Rayne,  La. — Bids  will  be  received  Feb.  2  by  the 
Mayor  and  Council  for  furnishing  material  and  con- 
structing a  municipal  water  works  and  electric  light 
plant  for  said  Township,  .\ddress  Wm.  Mackintosh, 
Consulting  Engr.,  Jennings. 

Wessington  Springs,  S.  D. — Geo.  T.  Bateman,  Town 
Clk.,  writes  that  the  date  of  opening  of  bids  for 
sinking  an  artesian  well  has  been  extended  to  Feb.  2. 

Denver,  Colo. — The  Denver  Union  Water  Co.  is 
stated  to  have  purchased  a  tract  of  100  acres  of  land 
on  the  banks  of  Platte  River,  across  from  its  new 
sand  filtration  beds  near  the  mouth  of  Platte  Canon. 
Work  will  begin  at  once  on  the  building  of  embank- 
ments to  make  a  reservoir  with  a  capacity  of  300,- 
000,000  gals.  The  reservoir  will  be  used  as  a  dis- 
tributing basin  and  also  as  a  temporary  reserve. 

Rocky  Ford,  Colo. — ^A  new  corporation,  known  as 
the  Shockey  Canal  &  Reservoir  Assoc,  Is  reported 
organized,  with  C.  O.  Hardey,  Pres.,  and  C.  H.  Sam- 
ples, Sec.  The  corporation  has  a  reservoir  site  on 
the  Big  Sandy  and  Wild  Horse  Creeks,  aboat  85 
mlies  liorth  of  Rocky  Ford.  The  reietvo.'rs  will 
covci   about  10,000  acres  of   land. 

San  Francisco,  Cal. — Local  press  reports  state  that 
the  stockholders  of  the  Bay  Cities  Water  Co.  have 
authorized  the  issue  of  $10,000,000  first  mortgage 
bonds  at  5  per  cent.,  to  run  45  years.  Of  this  $1,- 
000,000  is  to  be  issued  at  once,  and  nearly  the  whole 
amount  has  been  subscribed.  The  balance  of  the 
bonds  will  be  issued  as  the  work  of  construction  re- 
quires. The  company  contemplates  constructing 
dams,  Humes,  pipe-lines  and  reservoirs  to  handle 
large  quantities  of  water  from  its  300-mlIe  water- 
shed in  the  upper  end  of  Santa  Clara  valley,  260  ft. 
above  sea  level.  Frank  S.  Washburn,  Consulting 
Engr. 

San  Diego,  Cal. — Chris.  Froellch  is  stated  to  have 
secured  the  contract  for  furnishing  5,000  ft.  of  10- 
In.  water  pipe  at  $39.99  per  ton ;  total  amount  of 
contract  about  $10,000. 

Rialto,  Cal. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Waitsburg,  Wash. — The  Council  Is  reported  to  be 
considering  the  question  of  constructing  water  works. 

Sacramento,  Cal. — Bids  are  wanted  Jan.  26  for  fur- 
nishing a  pump,  having  a  capacity  of  1,000,000  gal.  of 
water  in  24  hours,     il.  J.  Desmond,  City  Clk. 

Winnipeg,  Man. — Bids  are  wanted  Feb.  2  for  the 
supply  and  delivery  of  a  pumping  engine  with  a  ca- 
pacity of  5,000,000  imperial  gals,  per  day,  as  adver- 
tised in  The  Engineering  Record. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

New  Haven,  Conn. — Local  press  reports  state  that 
the  Engineer  of  Dept.  of  Bd.  of  Pub.  Wks.  is  prepar- 
ing plans  for  a  sewer,  to  be  called  the  Chestnut  St. 
overflow.  It  will  be  of  either  brick  or  concrete  and 
expanded  metal ;  the  Bd.  of  Finance  has  appropri- 
ated  $13,500  for  the  work. 

Bids  are  wanted  Jan.  27  for  furnishing  the  granite 
catch  basin  stone,  sewer  castings,  cement,  vitrified 
sewer  pipe,  biuestone  Belgian  blocks,  etc.,  required  by 
the  Dept.  of  Pub.  Wks.  during  the  remainder  of  the 
year  1903.     C.   W.   Kelly,  City   Engr. 

Bridgeport,  Conn. — The  Sewer  Com.  is  reported  to 
have  asked  for  an  appropriation  of  $12,000  for  the 
construction  of  the  Noble  Ave.  trijnk  sewer,  and 
$2,600  for  a  sewer  in  Wheeler  Ave. 

Fitchburg,  Mass. — Mayor  Chas.  H.  Blood,  In  his  an- 
nual message,  is  stated  to  have  recommended  that 
$50,000  to  $60,000  be  appropriated  for  sewers,  and 
that  a  new  school  be  erected. 

Marlboro,  Mass. — Mayor  Walker  B.  Morse,  in  his 
annual  message,  is  reported  to  have  recommended  the 
improvement  of  the  sewerage  system,  au  increase  In 
parks  and  a  new  city  building. 

Albany,  N.  Y. — Mayor  Chas.  H.  Gaus  In  his  annual 
message  recommends  the  improvement  of  the  river 
front  by  the  construction  of  new  dock  wails  and  by 
the  building  of  an  intercepting  sewer  under  Bway. 
from  Tlvoll  to  Gansevoort  Sts. 

Watertown,  N.  Y. — Mayor  Pappa  in  his  annual 
message  recommends  the  construction  of  a  trunk 
sewer  in  the  2d  Ward,  in  the  vicinity  of  Arlington 
and  Academy  Sts. 

Williamsport,  Fa. — City  Engr.  Snyder  in  his  report 
to  Council  on  Jan.  5  is  stated  to  have  estimated  the 
cost  of  Improving  Graflus  run  north  of  High  St.  at 
$12,500.  He  also  recommended  sewer  extensions  es- 
pecially in  connection  with  the  conduit,  which  he 
estimates    at   $28,000. 

Erie,  Pa. — Ordinances  have  been  passed  for  main 
sewers  in  East  Ave  and  adjacent  streets,  aggregating 
an  estimated  cost  of  $53,000,  most  of  which  will  be 
built   the  coming  season. 

Buffalo,  N.  y.— Bids  are  wanted  Jan.  21  for  con- 
structing a  12,  15,  18  and  20-In.  tile  sewer  In  portions 
of  Cable  St. ;  also  a  24.  30  and  36-ln.  brick  and  10-in. 
tile  sewer  in  portions  of  Genesee  St.  Francis  G.  Ward. 
Comr.,  Dept.  of  Pub.  Wks. 

While  Plains,  N.  Y. — Village  Pres.  John  J.  Brown, 
in  a  message  to  the  Bd.  of  Trus..  calls  the  attention 
of  the  Village  Council  to  the  need  of  a  newer  sewer- 
age system  In  the  village.  It  Is  proposed  by  the  Trus. 
to  construct  new  disposal  works  at  a  cost  of  about 
$50,000.  The  Water  Comrs.  are  reported  to  have 
under  consideration  the  taking  of  a  large  water  shed 
between  White  Plains  and  Hartsdale,  at  an  expense 
of  about  $25,000. 

WatervUet,  N.  Y. — The  State  Supt.  of  Pub.  Wks.  is 
stated  to  have  granted  this  city  permission  to  con- 
struct a  line  of  sewer  pipe  connecting  with  the  Erie 
Canal  near  2d  Ave.  and  2oth  St. 

Black  River,  N.  Y. — See  "Water." 

Milhiille,  N.  J. — The  Council  is  reported  to  be  con- 
sidering the  construction  of  a  sewerage  system. 


Voatesvillc,  Fa. — The  Boro.  Council  is  stated  to 
have  adopted  a  resolution  providing  for  a  vote  on  a 
loan  of  $40,000  for  laying  sewer  pipes  and  improving 
the  streets. 

Washington,  D.  C. — Bids  are  wanted  Feb.  14  for 
constructing  sewers,  as  advertised  In  The  Engineering 
Record. 

Akron,  0. — The  Council  has  passed  an  ordinance 
providing  for  the  construction  of  a  main  trunk  sewer 
in   Sewer  Dlst.  No.   9. 

Hartwell,  O. — Mayor  Gibson  is  reported  to  have 
recommended  a  bond  issue  of  $35,000  for  the  con- 
struction of  a  sewerage  system. 

Bowling  Green,  O. — The  Council  Is  stated  to  have 
passed  ordinances  providing  for  the  construction  of 
sewers  In   Buttonwood   Ave.   and   Clay  and   N.   Grove 

Sts. 

Columbus,  O. — The  following  bids  were  opened  by 
the  Bd.  of  Pub.  Wks.  (Julian  Griggs,  Ch.  Engr.)  ou 
Jan.  6  for  about  54,270  ft.  brick  and  pipe  setters : 
(I,  20  to  8-in.  pipe  sewers  in  Richard  Ave.  main  and 
branches ;  6,  24  to  36-in.  brick  and  10  to  20-in.  pipe 
sewers,  west  side  sanitary  mains,  Section  A;  c,  36 
to  66-in.  brick  sewer  in  Walnut  St.  (1)  brick,  (2) 
concrete,  (3)  concrete  and  steel ;  d,  108  to  126-ln. 
Section  A  of  Central  Relief  Sewer,  (1)  brick,  (2) 
concrete,  (3)  concrete  and  steel :  John  King,  Tiffin, 
O.,  a,  $55,738;  b,  $18,290.  M.  A.  Talbot  &  Co., 
Logansport,  Ind.,  a,  $56,981;  b,  $20,570;  c  (2),  $23,- 
334;  d  (2),  $83,872.  E.  Brentllnger,  Dayton,  O.,  a, 
.$57,800;  6,  $20,285;  c  (1),  $23,491;  o  (2),  $22,669; 
d  (1),  $89,338;  d  (2),  $83,687.  D.  B.  Sullivan,  Co- 
lumbus, a,  $58.000 ;  6,  $20,525.  Adams  Bros.,  Zanes- 
ville,  a,  $66,720;  b,  $20,651;  c  (1),  $24,194;  c  (2). 
S24,194;  c  (3),  $25,398;  d  (1),  $81,153;  d  (2),  $81,- 
153;  d  (3),  $84,974.  Lee  &  Casey,  Pittsburgh,  Pa., 
b,  $17,498.  Louis  Lind,  Columbus,  6,  $18,605.  I.  O. 
Jones,  Columbus,   6,  $22,167. 

It  is  stated  that  bids  are  wanted  Jan.  26  for  con- 
structing 18  and  24-in.  sewer  in  portions  of  Brod- 
eilck  St.     Clarence  M.  Addison,  Clk.  Bd.  of  Pub.  Wks. 

Peoria,  III. — Local  press  reports  state  that  plans 
have  been  completed  for  the  East  Bluff  sewer  system 
and  that  contracts  for  constructing  same  will  be  let 
about   Mar.  1.     H.  Beasiey,   City  Engr. 

Rensselaer,  Ind. — W.  P.  Smith,  of  Rensselaer,  is 
stated  to  have  secured  the  contract  for  constructing 
the  Makemself  pipe  sewer  for   alwut  $10,000. 

Wheaton,  III. — Mayor  J.  S.  Peironnet  writes  that 
it  is  proposed  to  construct  a  sanitary  sewerage  and 
drainage  system,  at  a  cost  of  $100,000 ;  plans  have 
been  drawn  by  W.   H.  Tarrant,   of  Champaign. 

Chicago,  /!J.— Local  press  reports  state  that  Ch. 
Engr.  Isham  Randolph,  of  the  Sanitary  Dist.,  on  Jan. 
5  reported  to  the  Trus.  of  the  Dist.  an  estimate  of 
the  work  that  has  been  planned  for  1903  and  1904 
along  Chicago  River  and  In  collateral  construction. 
The  Trus.  will  use  this  estimate  in  their  efforts  to 
get  more  money  through  an  act  of  the  legislature 
that  Is  about  to  assemble.  The  estimate  shows  the 
following  contemplated  expenditures ;  Chicago  River, 
dredging  and  docking,  $2,154,883  ;  Chicago  River,  new 
bridges,  $1,932,424 ;  North  branch  improvement, 
$183,000,  and  Miscellaneous  (mostly  for  pumping 
machinery,  etc.,  at  39th  St.,  $432,900.  If  the  esti- 
mated cost  of  the  development  of  water  power  at 
I-ockport  and  Jollet,  $2,500,000,  be  added,  to  the 
estimate,  it  makes  the  total  amount  that  the  trustees 
wish  to  spend  in  the  next  two  years  about  $7,203,- 
208. 

Rock  Island,  III. — Bids  will  be  received  at  the  office 
of  Engineer  Wallace  Treichler,  47  Mitchell  &  Lynde 
Bldg.,  Jan.  31,  for  the  construction  of  the  Hampton- 
Zuma  Drainage  Ditch. 

Concord,  la. — A  press  report  states  that  Hancock 
County  has  plans  for  a  ditch  system  32  miles  in 
length,   to  cost  about  $132,000. 

Cincinnati,  O. — Bids  are  wanted  Feb.  9  for  improv- 
ing portions  of  Observatory  Ave.  by  constructing  a 
trunk  sewer  and  drains  with  the  necessary  appurte- 
nances.    Robt.  Allison,  Pres.  Bd.  Pub.  Service. 

Rockford,  III. — ^Edwin  Main,  City  Engr.,  writes 
that  the  City  Council  has  appropriated  $14,000  for 
trunk  sewers ;  the  Bd.  of  Local  Improv.  has  passed 
on  the  11th  St.  Sewer  petition,  approximate  estimate 
3.400  ft.  of  20-ln.  sewer,  and  that  there  is  a  petition 
being  circulated  In  the  Kent  Creek  valley  for  about 
.")   miles  of  sanitary  and  storm  sewer. 

Toledo,  O. — The  C^ouncli  Com.  on  Sewers,  at  its 
meeting  Jan.  8,  approved  an  ordinance  providing  for 
the  purchase  of  a  site  for  the  erection  of  a  sewage 
disposal  plant  to  drain  the  Walbrldge  Park  Dist.  It 
is  estimated  that  the  cost  of  the  land,  the  building  of 
the  proposed  sewer  and  the  installation  of  the  sewage 
disposal  plant  will  be  about  $70,000. 

Sandusky,  O. — Bids  are  wanted  Jan.  23  for  fur- 
nishing material  and  constructing  sewers  In  portions 
of  Campbell  St.  and  Columbus  Ave.     Alex.  M.  Wagner, 

City  cm. 

Cleveland,  0. — Bids  will  be  received  Jan.  22  by  the 
Bd.  of  Control  for  constructing  an  extension  of  the 
culvert  at  the  intersection  of  Echo  St.  and  Morgan 
Run ;  also  on  same  date  for  constructing  sewers  In 
several  streets:     Chas.  P.  Salen,  Dir.  Pub.  Wks. 

Alton,  III. — E.  E.  Rutledge,  City  Engr.,  writes  that 
it  is  proposed  to  construct  a  24-in.  sewer  in  Ridge  St- 
at a  cost  of  $4,200,  and  pave  Bluff  St.,  at  a  cost  of 
$4,360. 

Ottumwa,  la. — Bids  will  be  received  Jan.  19  by 
Thos.  F.  Keefe,  Chmn.  Street  Com.,  for  furnishing  ma- 
terial and  constructing  the  Richmond  Ave.  and  Short 
St.  culvert. 

Springfield,  Mo. — About  10,000  ft.  of  8-ln.  district 
sewers  will  be  constructed  In  the  spring.  Geo.  W. 
Culler,  City  Engr. 

Lawton,  Okla.  Ter. — E.  N.  Ford,  of  Guthrie,  is 
stated  to  have  secured  the  contract  for  constructing 
a  sewei-age   system,   for   $21,650. 

Johnson  City,  Tenn. — E.  K.  Ellsworth,  Chmn.  Sewer- 
age Com.,  writes  that  Saml.  M.  Gray,  of  Providence, 
R.  I.,  Is  preparing  plans  for  a  sewerage  system,  to 
cost  from  $20,000  to  $50,000. 

Natchee,  Miss. — See   "Water," 


Jan.  17,  1903. 


Chithrie,  Okla.  Ter. — At  a  meeting  of  the  City  Coun- 
cil Jan.  8  the  City  Clerk  was  Instructed  to  secure  bids 
for  the  construction  of  a  sanitary  sewer  In  West  Guth- 
rie. This  Ik  the  fiist  sewer  to  be  constructed  In  West 
Guthrie. 

Lewiston,  Idaho. — It  Is  stated  that  bids  are  wanted 
Jan.  26  for  constructing  a  3,000  ft.  4  to  10-ln.  sewer, 
average  cut  7  ft.  City  Engineer  Brlggs  estimates  the 
cost  at  about  $21,000. 

.    St.  Loui»,  Mo. — The  following  bids  were  opened 
In  9th  St.  Sewer  District  No.  2  : 


Items  and  quantities. 


Earth  excavation,    9,000   cu.   yds $2.00 

Loose  rock  excavation,   480    cu.   yds 1.00 

Solid  rock  excavation,  480  cu.  yds 4.50 

Quick  sand  excavation,  10  cu.  yds 6.00 

Class  "C"    concrete,   10   cu.  yds 2.75 

Brick  masonry,  1,300  cu.  yds 15.00 

Vitrified  brick  masonry,   330  cu.   yds 19.00 

6-in.    pipe  sewer,    10    lin.    ft .30 

9-ln.    pipe   sewer,    10    lin.    ft .35 

12-in.    pipe   sewer,    1,300   lin.   ft 1.00 

15-ln.  pipe  sewer,   10  lin.   ft .40 

18-ln.   pipe  sewer,    1,020   Un.    ft 2.50 

Junctions  on  pipe  sewers,  60  pieces 2.00 

Junctions  on  brick   sewers,  300  pieces....  2.00 

Cast    iron,   43,000    lbs .04 

Wrought    iron,    6,000    lbs .05 

Lumber  in  trench,  3,000  M  ft.,   B.    M 30.00 

6-in.  ground  water  drain  pipes,  1,000  lin.  ft.  1.00 

Totals    $63,098 

•Contract  awarded. 

Colorado  Springs,  Colo. — The  El  Paso  Consolidated 
Gold  Mining  Co.  is  stated  to  have  secured  the  con- 
tract for  constructing  the  drainage  tunnel :  probable 
cost,   $150,000. 

Long  Beach,  Cal. — The  citizens  are  stated  to  have 
voted  Dec.  30  to  Issue  $35,000  bonds  for  a  trunk  sew- 
erage system. 

Spokane,  Wath. — Bids  are  wanted  Jan.  24  for  con 
struetlng  trunk  sewers  In  Dlst.  No.  2.  L.  B.  Handley. 
Secy.  Bd.  l»ub.  Wks. 

Pueblo,  Colo. — The  Holme  &  Allen  Pipe  &  Construe 
lion  Co.  is  stated  to  have  secured  the  contract  for 
constructing  a  3-mlie  ditch  on  the  north  side  connect- 
ing the  pumping  station  there  with  a  point  at  Fair- 
mount  Park.     It  will  be  a  26-in.  wooden  main. 

Sault  8te.  Marie,  Ont. — The  City  Clk.  writes  that 
the  city  voted  on  Jan.  5  to  Issue  $80,000  sewer  bonds 
and  $10,000  City   Hall  bonds. 

Winnipeg,  Man. — It  is  stated  that  it  Is  proposed 
to  construct  a  sewer  and  branch  drains  in  Welling- 
ton Crescent  from  Spadlna  Ave.  to  a  point  in  Bridge 
St.      C.  J.   Brown,   City   Clk. 

BRIDGES. 

Salem,  Mass. — The  City  Government  Is  stated  to 
have  under  consideration  the  building  of  a  bridge 
.Tcross  Bass   River. 

Bridgeport,  Conn. — P.  Kenneily,  Comr.  Pub.  Wks., 
has  petitioned  for  a  bridge  to  replace  present  struc- 
ture across  Berkshire  Mill  pond  and  estimates  the 
cost  of  constructing  a  pile  bridge  at  $10,213  and 
that  of  a  steel  bridge  at  $21,888. 

Lenoxdale,  Ifoss. — The  K.  R.  Comrs.  at  Boston  have 
granted  the  N.  Y.,  N.  H.  &  H.  R.  R.  and  the  Berk- 
shire St.  Ry.  Co.  permission  to  construct  an  Iron 
girder  bridge  In  this  town. 

Fall  River,  Mass. — Local  press  reports  state  that 
Bngr.  Mace  Moulton,  of  Springfield,  estimates  the 
cost  of  constructing  .the  proposed  bridge  In  this  city 
as  follows :  A  deck  bridge  erected  Just  below  the 
present  bridge,  including  the  approaches,  from  $850,- 
000  to  $970,000 ;  a  bridge  in  the  same  location,  with 
trusses  above  the  floor,  from  $800,000  to  $920,000: 
a  deck  bridge  In  the  more  southerly  location  (nearly 
twice  as  long  'as  either  of  the  others),  with  ap- 
proaches, from  $1,520,000  to  $1,700,000.  and  a  truss 
bridge,  with  approaches,  from  $1,290,000  to  $1,470,- 
000.  The  cost  of  a  bridge  in  a  north  location  would 
be  about  the  same  as  a  deck-span  on  a  center ;  that 
Is,  from   $850,000  to  $970,000. 

Watcrville,  Me. — The  citizens  of  this  town  and 
WInslow  are  reported  to  be  contemplating  the  widen- 
ing and  strengthening  of  the  Ticonic  bridge,  so  that 
the  proposed  electric  road  may  pass  over  It. 

Harrisburg,  Pa. — Local  press  reports  state  that  the 
West  Falrvfew  &  Harrisburg  Bridge  Co.  Is  about  to 
apply  for  a  charter  for  the  purpose  of  building  a 
bridge  at  Maclay  St.  Harry  M.  Bretz  is  reported  to 
bfc  tlie  attorney  for  said  company. 

Rochester,  y.  Y. — According  to  local  press  reports 
thr.  replacing  of  the  present  bridge  across  the  Erie 
Canal  at  Allen  St.,  with  a  structure,  to  cost  about 
$30,000,  Is  contemplated. 

"Washington,  D.  C. — -The  Senate  has  passed  a  bill 
authorizing  the  construction  of  a  bridge  across  Rainy 
river.  In  Minnesota. 

Boosick  Falls,  N.  Y. — The  Town  Bd.  has  adopted 
a  resolution  to  petition  the  State  Bd.  of  R.  R.  Comrs. 
to  eliminate  the  grade  crossing  at  River  St.  Plans 
have  been  submitted  by  Engr.  G.  E.  Baltimore,  of 
Troy,  for  an  overhead  bridge  at  this  street,  estimated 
to  cost  $29,700,  and  The  Boston  &  Maine  B.  R.  Co. 
has  submitted  plans  estimating  that  a  3  per  cent, 
grade  would  cost  $32,000  and  a  6  per  cent,  grade, 
$34,000. 

Williamsport,  Pa. — Press  reports  state  that  the 
building  of  a  bridge  over  the  Potomac  river  from 
Williamsport  Into  Berkeley  county,  W.  Va.,  Is  again 
being  agitated. 

Camden.  N.  J. — -J.  J.  Albertson,  Co.  Engr.,  writes 
that  all  bids  opened  Jan.  14  for  constructing  a  bridge 
over  Cooper  Creek  at  Balrd  Ave.  have  been  rejected, 
and  new  bids  will  be  received.  The  lowest  bid,  ac- 
cording to  press  reports,  amounted   to   $30,950. 
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Bethlehem,  Pa. — Local  press  reports  state  that  the 
Lehigh  Valley  Traction  Co.  has  awarded  to  H.  D. 
Folkenson,  of  Easton,  and  the  American  Bridge  Co., 
the  contract  to  lay  a  new  floor  system  on  the  bridge 
crossing  Monocacy  Creek,  Joining  Bethlehem  and 
West  Bethlehem,  for  $38,000.  It  Is  stated  that  new 
iron  girders  and  an  entire  new  walk  are  the  most 
Important  features  of  the  contract. 

Pittsburg,  Pa. — See  "Railroads." 
Jan.   9  by   the  Sewer  Comrs.  for   constructing  sewers 
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Syracuse,  N.  Y. — The  following  bids  were  received 
by  the  Bd.  of  Contract  &  Supply  Jan.  6,  for  construct- 
ing a  bridge  at  Butternut  St. ;  United  Construction 
Co.,  $19,519:  Owego  Bridge  Co.,  $18,579:  John  New- 
ell, Albany,  $17,829 ;  Rochester  Bridge  4  Construction 
Co.,  $18,446. 

Scranton,  Pa. — The  following  bids  were  opened  on 
Jan.  12  by  the  Dir.  Dept.  of  Pub.  Wks.  (Jos.  P.  Phil- 
lips, Ch.  Bngr.)  for  constructing  the  West  Lacka- 
wanna Ave.  viaduct :  Peter  Stipp,  Scranton,  $69,000 : 
Nelson  &  Buchanan  Co.,  New  York,  N.  Y.,  $87,497: 
Wynkoop  &  Braiy,  Cleveland,  O.,  $69,840:  E.  L.  Will- 
lams,  Scranton,  $64,737 ;  Cement  Paving  &  Const. 
Co.,  .Jersey  City,  N.  J.,  $60.000 ;  Burke  Bros.,  Scran- 
ton, $57,625    (awarded  contract). 

Albany,  N.  Y. — Bids  are  wanted  Jan.  20  by  Chas. 
S.  Boyd,  Supt.  of  Pub.  Wks.,  for  constructing  a  lift 
bridge  over  the  Erie  Oinal  at  Church  St.  in  Cana- 
Joharle. 

New  York,  N.  Y. — The  following  bids  were  opened 
building  a  bridge  over  the  Bronx  River  at  B.  177th 

Snare  & 

Items  and  quantities.  Triest. 

Excavation,   1,700   cu.   yds $8;50 

Filling,   1,025  cu.    yds .60 

Foundation  concrete,  490  cu.  yds 7.20 

16-in.  cast  iron  pipe,  108  ft 4.80 

1st  class   masonry,  20  cu.  yds 64.80 

2d  class  masonry,  700  cu.  yds 12.00 

3d  class  masonry,  225  cu.  yds 7.20 

Iron  and  steel  erected,  373,500  lbs . .  .  .047 

Ornamental  railing,  200  ft 3.60 

Lamp    posts,    4 12a00 

Asph.  pavt.,  670  sq.  yds 1.80 

12-In.  vitrified  pipe,  70  ft 4.20 

Macadam  pavt..  320  sq.  yds 1.20. 

Broken  stone  sidewalk,  130  sq.  yds...  1.80 

Granite  block  pavt.,  150  sq.  yds .60 

New  curb,  20  ft 1.20 

New  flagging,  60  sq.  f t 3.00 

Gas  pipe  railing.   160  ft .48 

Timber,  10,000  ft.,  R.  M 48.00 

Removal   of  old  bridge 500.00 

Drop   wells,    2 42.00 

Erie,  Pa. — Agreement  has  not  yet  been  reached 
with  Railroad  Companies  for  overhead  bridge  on  Buf- 
falo Road  at  Bast  Ave.,  estimated  to  cost  $50,000. 

Shamokin,  Pa. — See  "Electric  Railways." 

Milledgeville,  Oa. — A.  bill  has  passed  the  House 
authorizing  the  Wadiey  &  Mt.  Vernon  Ry.  Co.  to 
construct  a  bridge  across  Oconee  River  in  Georgia. 

Richmond,  Ta. — Local  press  reports  state  that  the 
Virginia  Passenger  &  Power  Co.  Is  contemplating  the 
building  of  a  bridge  across  James  River,  which  will 
replace   ilayo's    structure. 

Manatee,  Pla. — The  House  has  passed  a  bill  grant- 
ing permission  to  the  United  States  &  West  Indies 
Steamship  Co.  to  construct  a  bridge  across  Manatee 
River,    Fia. 

Keyser,  W.  Va. — The  Co.  Comrs.  are  reported  to 
have  under  consideration  the  building  of  a  bridge  be- 
tween Keyser  and  McCoole,  Md. 

Peshtigo,  Wis. — The  Co.  Bd.  has  been  petitioned  to 
replace  present  wooden  bridge  across  Peshtigo  River 
on  the  Air  Line  with  a  steel  structure,  estimated  to 
cost  $7,000. 

Oshkosh,  Wis. — Local  press  reports  state  that  the 
lowest  bid  received  by  the  Bd.  of  Pub.  Wks.  Jan.  5 
for  constructing  the  abutments  and  superstructure 
of  the  proposed  new  Sawyer  Ave.  bridge  was  from 
the  Wisconsin  Bridge  &  Iron  Co.  of  Milwaukee,  at 
$7,780. 

Duluth,  Minn. — t/ocal  press  reports  state  that  steps 
are  being  taken  toward  the  extension  of  Railroad  St.. 
which  will  necessitate  the  building  of  a  viaduct  33 
ft.  wide,  900  ft.  long,  with  an  approach  of  400  ft. 
It  Is  estimated  that  this  Improvement  with  the 
bridge  buirt  of  steel,  would  cost  $75,000,  but  if  heavy 
timber  construction  should  be  used,  the  cost  would 
not  exceed    $15,000. 

Sioux  City,  la. — It  Is  stated  that  the  building  of 
a  bridge  across  Floyd  River  will  be  necessary, 
whether  the  river  is  straightened  or  not.  Probable 
cost,   $10,000. 


91 


Anderson,  Ind. — The  Co.  Council  U,  according'  to 
local  press  reports,  considering  the  building  of  an 
$18,000  bridge  at   Delaware  St. 

Canco,  Mich. — Bids  will  be  received  Jan.  24  by 
John  C.  Hagen,  Comr.  of  Highways  of  Caaco  Town- 
ship, for  constructing  a  l-span  steel  bridge,  90  ft. 
long,  over  Belle  river,  north  of  Adair. 

Napoleon,  0. — Press  reports  state  that  the  Co. 
Comrs.  will  replace  present  structure  across  the 
canal  at  Perry  St.  with  an  Iron  bridge,  26  ft.  wide, 
and  with  sidewalks  on  either  side,  8  ft.  wide. 

Saginaw,  Mich. — Local  press  reports  state  that  the 
Masslllon  Bridge  Co.,  Masslllon,  O.,  has  submitted 
the  lowest  bid  for  constructing  the  bridge  across  Cass 
River,  at  $14,110. 

Bridgeport,  W.  Va. — The  following  bids  are  re- 
ported to  have  been  received  for  constructing  a  bridge 
across  Wheeling  Creek  at  West  St. :  Riverside  Bridge 
Co.,  Martins  Ferry,  $20,099 ;  West  Virginia  Bridge 
Co.,  Glenwood,  $34,555 ;  Sumervlile  Engine  Co.,  $21,- 
000;  Variety  Iron  Wks.,  Cleveland,  $24,500;  B.  J. 
Lundar  Co.,  Canton,  $29,500: 

Rockdale,  la. — The  Co.  Bd.  of  Superv.  has  been 
petitioned   to  construct  a  bridge  in  Rockdale. 

Northport,  Wis. — John  Wilson,  Designing  Bngr., 
writes  that  all  bids  received  for  bridge  work  at  0«- 
trander  Jan.  7  have  been  rejected,  and  new  bids  will 
be  received  on  Jan.  20  for  stone  approaches  and 
abutments,  and  on  Jan.  21  for  the  superstructures. 
The  mason  work  of  the  2  bridges  will  cost  frdin 
$3,000    to   $4,000. 

Chicago, 
posal." 

Bay  City,  Mich. — Bids  will  be  received  by  the  Bay 
County  Bridge  Comn.,  Bay  City,  until  Feb.  14  for  fur- 
nishing material  and  reconstructing  the  floor  system  of 
the  Lafayette  Ave.  bridge,  as  advertised  In  The  Engi- 
neering Record. 

Kingston,  Tenn. — J.  L.  Johnston,  Asst.  P.  M., 
writes  that  it  Is  proposed  to  construct  3  bridges ;  one 
over  Tennessee  River  near  Kingston,  another  over 
Clinch  River  near  Kingston,  and  the  third  across  Pop- 
lar Creek;  total  cost,  $100,000.  W.  T.  Gallaher,  of 
Wheat ;  H.  Crumbllss,  of  Kingston,  and  J.  D.  Rob- 
erts,  of  Harrlman,   are  on  the   bridge  committee. 

Gainesville,   Tex. — See    "Paving  and  Roadmaklng." 

Colfax,  Wash. — H.  H.  Wheeler,  Co.  Aud.,  writes 
that  A.  Valk,  of  Pullman,  has  secured  the  contract 
for  a  200-ft.  bridge  across  South  Palouae  River  (bids 
opened  Jan.   6)    for  $6,868. 


III. — See     "Sewerage    and     Sewage    DIs- 
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Fredcricton,  N.  B. — It  Is  stated  that  bids  will  be 
received  Feb.  9  by  Jhe  Provincial  Dept.  Pub.  Wks.  for 
rebuilding  Shepody  River  bridge  (masonry  substruc- 
ture and  Howe  truss  superstructure)  and  for  repair- 
ing the  Cole's  Island  bridge  and  Welch  bridge  In 
Queens  Co. 

Wingham,  Ont. — It  Is  stated  that  bids  are  wanted 
Jan.  24  for  constructing  the  superstructure  of  a  3- 
span  steel  bridge  over  Maltland  River,  to  be  378  ft. 
long,  with  a   16-ft.  roadway.     John  Ansley,  Co.  Comr. 

PAVING  AND  ROADMAKING. 

Rockland,  Me. — A  resolution  has  been  adopted  by 
the  City  Government  authorizing  the  Mayor  to  pur- 
chase a  steam  road  roller  and  rock  crusher,  to  be 
delivered  by   May   1,  1903,  to  cost  about  $2,200. 

New  Haven,  Conn. — Local  press  reports  state  that 
the  Paving  Comn.  will  pave  Cedar  St.  with  crushed 
stone.     Amount  available  for  this  work  Is  $14,000. 

Cambridge,  Mass. — The  Bd.  of  Surveys  Is  reported 
to  be  contemplating  the  building  of  a  boulevard,  80 
ft.  wide,  from  the  Charles  River  parkway  to  Qulncy 
Sq.  by  way  of  De  Wolf  and  Bow  Sts.  It  Is  stated 
that  Harvard  College  graduates  and  friends  of  the 
Institution  have  pledged  $40,000  toward  the  carry- 
ing out  of  this  project. 

Nantucket,  Mass. — The  Committee  on  CIlfE  road 
recommends  the  rebuilding  of  said  road  from  Chester 
St.  to  North  Liberty,  with  concrete,  at  a  cost  of 
$11,364. 

Chicopee,  Mass. — See   "Water." 

Waltham,  Mass. — See   "Railroads:" 

Millville.  N.  .1. — The  City  Council  is  reported  to  be 
contemplating  paving  the  streets  of  this  city,  but 
have  not,  as  yet,  decided  upon  the  kind  of  pavement 
to  be  used. 

Newark.  N.  J. — ^The  Essex  and  Hudson  Boards  of 
Freeholders  have  reached  an  agreement  whereby  the 
Newark  Piankroad  is  to  be  Improved  as  soon  as  pos- 
sible. The  present  idea,  according  to  local  press  re- 
ports, is  that  the  road  be  widened  to  its  full  extent 
of  48  ft.,  and  paved  with  Belgian  blocks  along  Its 
entire  length. 
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Brooklyn,  N.  Y. — The  Brooklyn  Heights  Bd.  of 
Local  ImproT.  has  decided  to  recommend  the  carry- 
ing oat  of  the  proposition  to  widen  Livingston  St. 
from  Flatbush  Ave.  to  Court  St.,  Brooklyn.  An  en- 
gineer of  the  Dept.  of  Pub.  Wks.  estimated  that  the 
street  could  be  widened  to  110  ft.  and  paved  with 
asphalt  at  a  cost  of  $1,800,000. 

Jeney  City,  y.  J. — Local  press  reports  state  that 
Hie  M.  T.  CcmnoUy  Constructing  Co.  has  secured  the 
contract  to  pave  a  portion  of  17th  St.  Engineer's  es- 
timate, 18,303. 

Rochester,  If.  Y. — The  Flower  City  Driving  Club 
Is  reported  to  have  under  consideration  the  building 
at  a  speedway,  %  of  a  mile  long. 

Buffalo,  X.  r.-^Blds  are  wanted  Jan.  22  for  mac- 
adamizing portions  of  Falrfleld  St ;  also  for  repaving 
portions  of  Superior  and  Spring  Sts.  Francis  G. 
Ward,  Comr.  Pub.  Wks. 

Syraciue,  A".  Y. — The  Common  Council  Is  contem- 
plating paving  portions  of  several  streets  with  vitri- 
fied  brick. 

Chetter,  Pa. — The  St  Com.  has  recommended  to 
the  Select  Council  that  bids  be  asked  for  paving  por- 
tions of  Welsh,  East  Graham,  Second  and  Vevan  Sts. 

Oakmont,  Pa. — The  Boro.  Council  Is  considering 
the  paving  of  the  streets  of  the  Boro.  and  will  prob- 
ably submit  to  a  vote  of  the  citizens  the  question  of 
issuing  140,000  bonds  for  said  purpose. 

Meadville,  Pa. — -A  resolution  has  passed  Common 
Council  providing  for  the  paving  of  State  Sti  with 
brick,  at  a  cost  of  114,580,  including  curbing  and 
storm  sewer  complete.     W.  A.   Doane,   City  Engr. 

Coateaville,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Baltimore,  Md. — ^The  City  Council  is  considering 
paving  a  portion  of  Falrmount  Ave.  with  vitrified 
brick. 

Xetc  Yorkj  X.  1'..— The  following  bids  were  opened 
Jan.  12  by  L.  F.  Halfen,  Pres.  Bronx  Boro.,  for  re- 
paying with  asphalt  on  concrete  foundation  E.  149tli 
St.,  from  Bergen  to  Brook  Aves. — A,  Sicilian  Asph. 
Pavg.  Co. :  B.  Asphalt  Constr.  Co. ;  C,  Century  Const. 
Co. ;  D,  Barber  Asph.  Pavg.  Co. ;  E,  Phoenix  Construe 
tlon  &  Supply  Oo. ;  F,  Pan-American  Co. : 

4  5    si     -sa    as     is     sZ- 

•S  ■='-.x     S3!«     fcS      feg       «§       >S 

H  <-^    8"'^    I*      Z"       5"       «" 

A S1.30  S5.00  10.90  J0.25  $0.06  $150 

B ;.      1.40       5.75  .85  .25  .05       lUO 

C 1.26       5.25  .79  .26         .03         95 

D 1.22       4.90         -78  .24  .03       115 

E 1.75       5.00  .80  .24  .03       133 

F.., 1.56       5.50  .85  .23  .10  O.'i 

Bids  were  opened  at  the  same  time  for  grading,  pav 
Ing,  etc.,  on  Crescent  Ave.,  from  Arthur  Ave.  to  K. 
18< th  St.,  as  follows — A,  F.  Thllemann,  Jr. ;  B,  John 
J.  Hart  Co. ;  C,  F.  V.  Smith  Constr.  Co. : 

oi  4J       ,  ®  o 
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A..  .  $0.00  S0.60  S0.70  $0.24  $0.55  $2.00  $0.00  $0.70 
B..  .  1.00  .50  .70  .24  .60  2.50  45.00  .67 
C...  .50  .50  .70  .23  .60  1.50  40.00  .70 
^eic  York,  N.  Y. — The  following  bids  were  opened 
Jan.  12  by  L.  F.  Haffen,  Pres.  Bronx  Boro.,  for  grad 
Ing.  etc..  In  Morris  Ave.,  from  Tremont  Ave.  to  Field 
Place — A.  F.  Thllemann,  Jr.;  B,  D.  W.  Moran ;  ('. 
John  J.  Hart  Co. ;  D,  F.  V;  Smith  Contr.  Co. : 

§  £ri.g  •ges,g    =„-,§         Sco_     S^-.     So^     >,a^ 

A. $0.40    $1.50    $0.70    $0.70    $0.24    $0.50    $1.50 

B 00      1.50         .38        .85         .28         .65      l.OO 

C 52      1.40         .45         .67         .24         .60      2.50 

I» 00      1.75         .50        .70        .23        .60      1.50 

In  E.  173d  St.,  from  Weeks  Ave.  to  Grand  Boule.— 

A,  1  >.  W.  Moran  ;  B,  Cvalde  Asphalt  Pavg.  Co. : 
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A....    $0.00  $1.50  $0..50  $0.70  $0.25  $0.60  $2.00  $20 

B.  ...        .20     1.25        .34        .70       .24        .60     1.25       1 
In  Vyse  St.,  from  West  Farms  Rd.  to  E,  172d  St.— 

A.  F.  Thllemann,  Jr.:  B,  D.  W.  Moran;  O.  Walter  J. 
Ford :  D.  M.  J.  Leahy  ;  E,  John  J.  Hart  Co. ;  F,  Geo. 
J.  Bailey: 
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A $0.50  $1.60  $0.00  $0.65-  $0.23  $0.66  $1.50 

B .55  1.65  .00  .65         .23  .55  1.00 

C 50  1.50  .00  .70        .23  .60  1..50 

D 25  1.50  .50  .69         .22  .60  1.40 

B 40  1.37  .02  .70        .24  .60  2.00 

F 1.00  1.00  .25  .66         .22  .60  1.40 

Krie,  Pa.— Ordinances  have  been  passed  and  are 
now  awaiting  the  annual  appropriation  in  April,  for 
<>  pieces  of  pavement  comprising  5,800  yds.  stone. 
:i,600  yds.  sheet  asphalt  and  22,550  yds.  of  brick. 
I'aving  10th  St  Boule.  la  also  being  agitated. 
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PortsffioufA,  Va. — The  Southern  Paving  &  Con- 
struction Co.,  of  Chattanooga,  Tenn.,  has  secured  the 
contract  for  41.300  sq.  yds.  of  sheet  asphalt  on  5-in. 
concrete  base,  at  $1.02  per  sq.  yd,  Bascom  .Sykes. 
City  Engr.  , 

.VcKees  llockn.  Pu. — See  •Electric  Railways." 

Charlotte,  N.  C. — The  building  of  110  miles  of 
county  roads,  probably  macadam,  is  being  considered, 
and  the  question  of  building  same  will  likely  be  sub- 
mitted to  the  voters  In  the  near  future. 

Sioux  City,  la. — Local  press  reports  state  that 
among  the  Improvements  contemplated  for  next  year 
are  the  building  of  6  1/3  miles  of  paving,  at  a  cost 
of  $295,000 ;  15  miles  of  sidewalks,  at  a  cost  of 
$50,000,  and  combined  curbing  and  guttering,  at  a 
cost  of  $12,000. 

Bids  are  wanted  Jan.  20  for  paving  with  1  course 
of  vitrified  brick  on  a  -6-in.  natural  cement  concrete 
foundation,  portions  of  6lh,  7th  and  W.  3d  Sts.,  re- 
quiring in  all  about  24,832  sq.  yds. ;  also  for  setting 
stone  curbing.     L.  L.  Cathcart,  Chmn.   Paving  Com. 

Portland,  Ind. — It  is  stated  that  bids  are  wanted 
Feb.  4  for  constructing  2  %  miles  of  gravel  road ; 
probable  cost,  $7,200.     Jay  GrifBth,  Engr. 

Be8  Moines,  la. — The  City  Council  has  authorized 
the  paving  of  a  portion  of  13th  St.  with  asphalt. 

Battle  Creek,  Mich. — The  Common  Council  is  re- 
ported to  be  contemplating  considerable  brick  paving 
during  this  year,  including  2,000  ft.  on  Marhsall  St. 

Menominee,  Mich. — An  additional  20  miles  of  roads 
are  to  be  built  in  Menominee  County  this  year. 

Kalamazoo,  Mich. — The  City  Council  has  been  peti- 
tioned to  pave  a  portion  of  So.  Park  St.  with  asphalt 
block. 

Sprinofleld,  III.— Ahout  a  mile  and  a  half  of  pav- 
ing Is  contemplated. 

Chicago,  III. — The  Bd.  of  Local  Improv.  has  au- 
thorized the  paving  with  asphalt  of  Archer  Ave.,  from 
Ashland  to  Western  Aves.,  at  an  estimated  cost  of 
•169,000 ;  also  the  paving  with  asphalt  on  portions  of 
ITulton,  Lytic  and  No.  Mozart  Sts.,  estimated  to  cost 
.$33,500,   $21,000  and   $23,500   respectively. 

Cincinnati,  0. — William  HeCfron  Is  stated  to  have 
secured  the  contract  for  paving  a  portion  of  Bast 
Pearl  St  with  granite,  at  $4,275. 

Toledo,  0. — Wm.  McMahon  is  reported  to  have  sub- 
mitted the  lowest  bid  for  paving  with  Athens  block 
on  11th  St,  2,130  sq.  yds. ;  at  $1.58  per  sq.  yd.  for 
paving  and  22  cts.  for  grading.  The  lowest  bid  re- 
ceived for  paving  a  portion  of  Willow  Ave.,  3,810 
sq.  vds..  Is  reported  to  have  been  from  O'Sulllvan  & 
Sheehan,  at  $1.06  for  Wassal  block  and  25  cts.  for 
grading. 

Neioark,  0. — Bids  will  be  received  Feb.  10  by  F. 
T.  Maurath,  City  Clk.,  for  furnishing  material  and 
Improving  portions  of  Cedar  St.  by  excavating,  pre- 
paring foundation,  laying  paving  brick  and  setting 
stone  curbing.  Estimated  quantities:  12,580  sq.  yds. 
paving,   6,246   lln.   ft   curbing. 

Akron,  O. — Bids  will  be  received  Jan.  13  by  the 
Bd.  of  City  COmrs.  for  improving  portions  of  Rose 
Ave.  by  grading,  curbing,  and  guttering  with  con- 
crete, paving  with  brick,  laying  cement  sidewalks, 
and  constructing  a  sanitary  sewer.  Chas.  H.  Isbell. 
(■Ik. 

Toledo.  0. — Bids  will  l>e  received  Jan.  26  by  Chas. 
II.  Nauts,  City  Clk.,  for  furnishing  material  and  im- 
proving portions  of  Warren  St  by  repaving  with 
either  creosoted  wood  block,  asphalt  block  or  sheet 
asphalt,  on  a  concrete  foundation  or  on  the  present 
sand  foundation  ;  also  on  Feb.  9  for  furnlshlrig  ma- 
terial and  improving  portions  of  Peck  and  Auburn 
•Sts.  by  paving  and  repaving  portions  of  21st  St.  with 
blocks  on  a  concrete  foundation  or  on  a  sand  or 
broken  stone  foundation ;  also  for  furnishing  mate- 
rial and  improving  portions  of  Orange  St.  by  paving 
with  blocks,  Medina  block  stone,  or  sheet  asphalt, 
on  a  concrete  foundation. 

Marinette,  Wis. — The  Bd.  Pub.  Wks.  Is  contemplat- 
ing paving  portions  of  several  streets  with  brick  and 
macadam,  at  a  total  cost  of  $20,550. 

St.  Paul,  Minn, — The  followlnff  bids  for  asphalt 
paving  were  received  by  the  Bd.  Puli.  Wks..  R.  L. 
Gorman,  Clk.,  Jan.  5-^ii,  9th  St.;  h,  Nina  Ave.;  c. 
Capital  Boule.  :  Barber  Asphalt  Paving  Co.,  New 
York,  N.  Y.,  a,  $26,378  :  l>,  f.'i.SOS  :  c,  $6,765.  B.  F. 
Conway  Co.,  Chicago,  ill.,  a,  $31,500;  b,  $4,500;  c, 
$8,500.  Jas.  Hanley,  Detroit,  Mich.,  a,  .$29,962;  6, 
$4,384;   c,  $7,884. 

Duluth.  Minn. — The  Business  Men  on  Tower  Ave. 
are  petitioning  the  Common  Council  to  pave  with 
asphalt  Instead  of  cedar  block. 

Boone,  la. — The  City  Council  has  recently  ordered 
the  paving  of  Story.  Greene,  9th  and  3d  Sts.  and  Al- 
leys In  Blks.  Nos.  77  and  78;  approximately,  18.000 
sq.  yds.     Chas.   E.  Russell,  City  Engr. 

Eaat  JAverpool,  O. — It  has  been  decided  to  Impnivc 
Calcutta  Road  1%  miles  In  extent  lying  in  St.  Clair 
Township.  Columbiana  Co..  by  paving  with  brkk. 
Jno.   A.   George,  Engr.   in  Charge. 

.Mion,  III. — See   "Sewerage  and   Sewage   Disposal." 

GainrsviUe.  Tex. — The  issuing  of  $150,000  bridge 
and  road  bonds  to  be  used  in  the  conati-uction  of 
J>rldges  and  macadamized  roads  throughout  the  county 
is  reported   to  be  under  consideration. 

Ft.  Worth,  Tex. — The  paving  of  Houston  St.  with 
asphalt  is  contemplated. 

Outhrie,  Okla.  Ter. — Contractor  E.  N.  Ford  has 
awarded  to  the  Pittsburg  (Kan.)  Brick  Co.  a  con 
tract  to  furnish  2,5OO.O0i0  brick  to  be  used  in  the 
paving  contract  In  this  city,  secured  by  Contractor 
Ford, 

QreemMle,  Tenn. — The  Greene  Co.  Court  has  au- 
thorized an  election  to  be  held  to  determine  whether 
the  county  shall  Issue  $150,000  road  bonds. 

Joneaboro,  Tenn. — The  Washington  Co.  Court  has 
asked  the  Tennessee  L*glslature  for  permission  to  hold 
an  election  to  Issue  $100,000  road  bonds. 
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St.  Louis,  Mo. — Local  press  reports  state  that  Chmn. 
Geo.  B.  Leighton,  of  the  Boulevard  and  Park  Comn.. 
has  received  from  George  E.  Kessler,  of  Kansas  City, 
landscape  architect  of  the  World's  Fair,  plans  for  the 
Improvanent  of  King's  highway.  The  plans  relate  to 
the  proposed  boulevard  from  O'Fallon  Park  to  Caron- 
delet,  a  distance  of  about  7  miles. 

St.  Joseph,  Mo. — Local  press  reports  state  that  the 
paving,  with  asphalt,  brick  and  macadam,  of  about  85 
streets.  Is  proposed  during  the  coming  year. 

Clarksville,  Tenn. — The  City  Council  Is  considering 
paving  with  bituminous  macadam  the  streets  of  the 
city.  A  committee  has  been  appointed  to  consider  the 
advisability  of  Issuing  bonds  for  street  improvements. 

Nashville,  Tenn. — The  Co.  Court  has  appropriated 
$41,209  for  the  maintenance  of  the  county  turnpikes. 

Ottawa,  Kan. — The  Town  Council  has  voted  to  pave 
SV2  of  the  principal  blocks  in  the  main  part  of  this 
town. 

New  Orleans,  La. — Local  press  reports  state  that  the 
bid  of  the  Louisiana  Improvement  Co.,  for  repairing 
asphalt  pavements  on  which  maintenance  guarantee 
has  expired,  has  been  accepted. 

Springfield,  Mo. — About  4,000  sq.  yds.  brick  pave- 
ment, with  concrete  foundation,  will  be  laid  In  the 
early  spring.     Geo.  W.  Culler,  City  Engr. 

TicksVurg,  Miss. — The  Village  of  Speeds  Addition  is 
agitating  the  question  of  constructing  about  a  mile 
of  either  asphalt  or  bituminous  pavement  on  its  prin 
dpal  street.  H.  M.  Marshall.  Mayor,  Vlcksburg,  Miss., 
is  seeking  Information  as  to  cost,  etc. 

Geo.  W.  Culler,  City  Engr.,  writes  that  about  2,700 
yds.  of  brick  pavement,  with  a  concrete  base,  will 
be  let  on  Feb.   3d. 

Kooskia,  Idaho. — Press  reports  state  that  the  Busi- 
ness Men's  Asso.  announces  that  in  the  spring  it  ex- 
pects to  construct  a  wagon  road  up  the  middle  fork 
of  Clearwater  and  Newsome  Creek  to  the  Elk  City  and 
Newsome  Creek  mining  district. 

Boise,  Idaho. — The  building  of  about  3  miles  of 
cement  sidewalks  Is  being  considered. 

Denver,  Colo. — Local  press  reports  state  that  F. 
Roberts  submitted  the  lowest  bid  for  constructing 
sidewalks  in  So.  Bway.  Sidewalk  Dist.  No.  1,  at  $16.- 
594.      Engineer's  estimate   was   $27,030. 

Bids  will  be  received  by  the  Bd.  of  Pub.  Wks.  until 
Jan.  23  for  furnishing  material  and  constructing  and 
reconstructing  sidewalks  In  So.  Bway.  Sidewalk  Dist 
No.  2.     R.   W.    Speer,  Pres. 

San  Diego.  Cal. — The  Street  Com.  has  decided  to 
recommend  to  the  City  Council  the  paving  of  a  por- 
tion of  5th  St.  with  asphalt,  on  an  asphalt  concrete 
base. 

Seattle,  Wash. — It  is  stated  that  bids  are  wanted 
.Tan.  27  for  grading  Galer  St. ;  estimated  cost,  $57,- 
000.      R.    H.   Thomson,   City  Engr. 

Lindsay,  Out. — It  is  stated  that  bids  will  be  re- 
ceived Jan.  20  by  F.  Knowlson,  Town  Clk..  for  con- 
structing about  45,000  sq.  ft.   of  cement  sidewalks. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Boston,  Mass. — The  shareholders  of  the  Massachu. 
setts  Gas  Companies  are  stated  to  have  voted  to  in- 
crease the  capital  stock  of  the  companies  from  $.30  - 
000,000  to  $50,000,000,  with  a  view  to  acquiring  .ad- 
ditional   gas   pl.int„s. 

Middletoirn.  Conn. — The  petition  for  a  charter  for 
an  electric  light  company  has  been  filed  with  the 
Secretary  of  State  by  Saml.  Russell  and  Louis  De  L. 
Hubbard,    of  Mlildletown. 

Jcn-i-tt  Citii.  Conn. — It  is  reported  that  at  a  recent 
town  meetlnj;  the  Wardeu  and  Burgess  were  author- 
ized to  take  steps  for  the  reconstruction  of  the  elec- 
tric light   plant,  at  a   cost   of  $15,000. 

Oyster  Bay.  L.  I..  N.  Y. — Michael  J.  Grummong,  of 
N.  Y.  City.  Pres.  Nassau  County  Water  Co..  Is  stated 
to  have  secured  the  franchise  for  a  gas  plant. 

BingUmniun.  N.  Y. — The  Superv.  are  stated  to  have 
selected  1.  G.  Perry,  3  Chenango  St.,  to  prepare  tent- 
ative plans  for  the  county  heating-  and  lighting  plant, 
to  cost  about   $4,505. 

Port  Henry.  N.  Y. — A  press  report  states  that  sur- 
veyors from  the  State  Engr.'s  office  at  Albany  have 
been  in  the  North  Hudson  vicinity  surveying'  for  a 
State  dam  to  be  constructed  across  Schoon  River  to 
furnish  power  for  mills  further  down  the  stream. 
The  location  of  the  dam  has  not  as  yet  been  de- 
cided upon. 

Frunklinville,  N.  Y. — The  Empire  Electric  Co..  of 
Franklinvllle.  has  been  Incorporated,  with  a  capital 
of  .Sii.SOO,  to  erect,  maintain  and  operate  an  electric 
light  plant  in  Frankliuvllle.  Directors:  G.  E.  Spring 
niHl   S.   W.    G.   Ferris. 

Trenton,  N.  J. — The  Council  on  Jan.  6  passed  a 
S4O.000  bond  ordinance  providing  for  placing  the  Bre 
alarm    and  police    telegraph  wires  underground. 

Jamesbiirg,  N.  ,1. — The  Council  is  stated  to  have 
granted  the  Jamesliurg  Electric  Heat  &  Power  Co. 
a  franchise  to  string  wires  through  the  borough. 

Cambridge  Springs.  Pn. — A.  F.  Moses,  Boro.  Clk.. 
writes  that  two  applications  have  been  received  for 
the  franchise  for  an  electric  light  plant.  Action  de- 
ferred until  Jan.  10.  The  plant  will  probably  cost 
from  $20,000  to  $25,000. 

Turtle  Creek,  Pa. — The  Boro.  Council  Is  reported 
to  be  considering  the  question  of  constructing  a 
municipal   electric  light  plant. 

Mononyahela,  Pa. — An  ordinance  has  been  intrn 
duced  in  Council  reqtilrlng  that  all  telephone,  tele- 
graph, lire  alarm  and  electric  wire,  or  overhead 
wir,e3,  he  placed  underground,  and  that  all  poles  be 
removed  from  the  public  streets  before  the  expiration 
of  one  year. 
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Carliale,  Pa. — Charters  have  been  granted  to  the 
following  electric  light  companies  to  furnish  elec- 
tricity for  light,  heat  and  power  In  the  eastern  end 
of  Cumberland  County,  each  with  a  capital  of  $500 : 
The  New  Cumberland  Light,  Heat  &  Power  Co. ; 
Lower  Allen  Light,  Heat  &  Power  Co. ;  Upper  Alien 
Light,  Heat  &  Power  Co. ;  East  Pennsboro  Light, 
Heat  &  Power  Co. ;  Shiremanstowu  Electric  Light, 
Heat  &  Power  Co. ;  Camp  Hill  Light,  Heat  &  Power 
Co. ;  and  Hampden  Light,  Heat  &  Power  Co.  The  com- 
panies are  to  furnish  electricity  in  the  boroughs  and 
townships  from  which  they  take  their  names.  In- 
corporators :  Geo.  W.  Cumbler,  Steelton ;  John  D. 
Landes,  Mechanlcsbnrg,  and  others. 

Donora,  Pa. — The  Donora  Light,  Heat  &  Power  Co. 
is  reported  to  have  been  organized,  and  has  made  ap- 
plication to  the  Governor  for  a  franchise.  W.  Cooper 
Siet)crt,  of  Allegheny,  is  reported  interested. 

Laurel,  Del. — A  press  report  states  that  the  town 
of  Laurel  proposes  to  issue  $20,000  bonds  for  the 
purpose  of  establishing  an  electric  light  plant. 

Rochester,  N.  Y. — The  contract  for  gas  lighting  Is 
stated  to  have  been  awarded  to  the  Rochester  Gas  & 
Electric  Co.,  at  8  cts.  a  lamp  if  more  than  100  are 
in  use  and  for  S%  cts.  a  lamp  if  less  than  100  are 
in  use.     The  city  at  present  has  142  gas  lamps. 

Stoclihridge,  N.  Y. — Dewltt  C.  Hadcocls  is  stated  to 
have  acquired  water  rights  in  Stockbrldge  and  Smith- 
field.  It  is  proposed  to  build  at  least  one  dam  across 
the  creek,  forming  a  reservoir  that  would  have  an 
area  of  8  acres,  and  to  construct  an  electric  plant 
about  a  mile  below  and  east  in  the  town  of  Stock- 
bridge  ;  the  power  generated  will  be  transmitted,  to 
Oneida  by  way  of  Munnsvllle,  Stockbrldge  and  Ken- 
wood, and  another  line  will  probably  lie  constructed 
l)y  the  way  of  Peterboro,  Clockville.  Oakhill.  Chlt- 
tenango  and  Fayettevllie  to   Syracuse. 

Sellersville,  Pa. — The  Council  Is  stated  to  have 
granted  a  franchise  for  an  electric  light  plant  to  Mor- 
ris A.  Glymer. 

Leecliburg,  Pa. — The  Pittsburg  &  Allegheny  Valley 
It.  R.  Co.  is  stated  to  have  closed  the  purchase  of  4 
I'lectric  light  plants  of  this  district  and  the  fran- 
chise of  the  Leechburg  &  Apollo  St.  Ry.  Co.  The 
plants  are  the  Parnassus  Electric  Light  &  Power 
Co.,  the  Leechburg  Electric  Light  &  Power  Co.,  the 
New  Kensington  Electric  Light  &  Heat  Co.,  and  the 
.\pollo  Light,  Heat  &  Power  Co.  The  street  railway 
will  be  built  from  Apollo  to  Vandergrlft,  Leechburg, 
Braebum,  Arnold,  New  Kensington  and  Parnassus, 
a  distance  of  20  miles,  and  will  connect  with  the 
Pittsburg  Rys.  Co.  The  company  has  a  capital  of 
$1,500,000,  and  Is  organized  by  John  Q.  Cochrane, 
Pittsburg ;   Dr.  J.  D.  Orr,  Leechburg,  and  others. 

Frederick,  Md. — A.  Beadle,  and  others,  of  Baltimore 
and  Philadelphia,  Pa.,  are  stated  to  have  purchased 
the  plant  of  the  Isabella  Gas  Works  of  Frederick.  It 
is  reported  that  it  is  proposed  to  Improve  and  en- 
large the  plant.  Richard  C.  Congdon  has  been  ap- 
pointed Mgr. 

Richmond,  Va. — It  is  stated  that  an  ordinance  will 
be  Introduced  in  Council  providing  for  the  appoint- 
ment of  a  committee,  to  investigate  and  report  on 
the  cost  of  installing  an  electric  light  plant  in  the 
City  Hall. 

at.  Airy,  N:  O. — See  "Water." 

GaitKuvUle,  Oa. — Chas.  F.  Howe,  of  Gainesville, 
writes  that  It  is  proposed  to  develop  the  power  of 
Ocmulgee  River  near  Macon,  for  electrical  purposes, 
and  contracts  will  probably  be  let  in  March  or  April. 

Rome,  Ga. — J.  D.  Hanks,  Mayor,  writes  that  the 
building  of  an  electric  plant  by  the  city  has  been 
postponed  for  a  year,  as  the  City  Electric  R.  R.  Co. 
has  agreed  to  extend  Us  line  to  Llndaie  (5  miles) 
this  year,  and  the  contract  for  llgb.ting  the  city  for 
the  year  has  been  awarded  to  this  company. 

North  Amherst,  O. — The  following  are  reported  to 
be  the  contracts  awarded  for  the  installation  of  an 
electric  light  plant,  bids  for  which  were  received  by 
F.  E.  Kaser,  City  Clerk,  Dec.  18 :  Fisher  Elec.  Co., 
Toledo,  for  pole  line,  $3,150 ;  National  Meter  Co., 
Chicago,  111.,  for  gas  and  gasoline  engine,  $4,350,  and 
Warren  Electric  Co.,  Sandusky,  for  dynamo,  trans- 
formers, switchboard  and  lamps,  ?2,950. 

Sheboygan,  Wis. — The  Council  Is  stated  to  have 
passed  a  resolution  providing  for  the  appointment  of 
a  committee  including  Mayor  Dennett  and  Aldermen 
Pflster  and  Gelsier,  to  investigate  the  advisability  of 
the  city  constructing  and  owning  its  own  electric 
light   plant. 

Neenah,  Wis. — Local  press  reports  state  that  a 
proposition  will  be  submitted  shortly  to  the  City 
Councils  of  Neenah  and  Menasha  by  Freyhott  &  Wey- 
land.  Electrical,  Mechanical  &  Consulting  Engrs..  of 
Milwaukee,  for  the  estat)iishment  of  a  lighting  plant 
to  be  operated  jointly  by  these  cities. 

Beloit,  Wis. — The  Council  Is  stated  to  have  passed 
a  resolution  ordering  the  City  Engr.,  the  St.  Liglit 
Com.  and  Aid.  Clarke  to  prepare  a  map  for  a  pole 
line  and  power  plant,  together  with  plans,  specittca- 
fions  and  estimated  cost  of  same. 

Janesville.  Wis.— The  City  Council  is  reported  to 
be  considering  the  establishment  of  an  electric  light 
plant. 

Oreen  Bay,  Wis. — The  Knox  Construction  Co.  is 
reported  to  have  decided  to  construct  a  gas  plant  at 
Green  Bay. 

Oreenville,  Mich. — Under  the  name  of  the  Green- 
ville Gas,  Electric  Light,  Power  &  Fuel  Co.  the  elec- 
tric light  and  gas  plants  of  Greenv  lie  will  Ije 
merged,  the  properties  having  l>eeu  acquired  by  Casa 
T  Wright,  John  J.  Foster  of  Greenville,  and  others. 
About  $20,000  will  be  expended  in  Improvements  and 
extensions. 

Ann  Arbor,  Uich.—.loha  Kenney  and  Wm.  Clancy, 
of  Ann  Arbor,  are  reported  to  have  petitioned  the 
Council   for  a  franchise  for  a  hefttlne  plant. 


Winona,  Minn. — The  following  bids  were  opened 
by  the  City  Recorder  Jan.  5  for  constructing  an  elec- 
tric light  plant,  G.  P.  Coleman,  Engr. — the  first  three 
liidders  bid  on  work  complete,  the  second  figures  on 
each  being  less  If  Incandescent  plant  Is  left  out :  Ar- 
nold Electric  Power  Co.,  Marquette  Bldg.,  Chicago, 
ill.,  $49.1.'?3,  less  $3,720;  W.  I.  Gray  &  Co.,  of  Minne- 
apolis, $46,025,  less  $3,480 ;  J.  G.  KoberUon,  St.  Paul, 
Minn.,  $50,228,  less  $3,070 ;  Fairbanks,  Morse  &  Co.. 
of    St.    Paul,   bid    $710   for  a   high   speed  engine  and 

f815  for  an  incandescent  generator ;  the  Minneapolis 
teel  &  Machy.  Co.,  of  MInneaiiolls,  bid  $1,075  for  a 
high  speed  engine ;  John  Lohse.  of  Winona,  bid  $6,- 
357  for  the  erection  of  the  building,  and  Crowley  & 
Co.,  of  Duluth,  bid  $36,146  for  equipment  and 
$8,33T  for  building,   foundations,  etc. 

Tenstrike,  Minn. — S.  S.  Barber  is  stated  to  have 
secured  a  franchise  for  an  electric  light  plant. 

Princeton,  Ind. — The  Inter-State  Oil  Co.  Is  reported 
interested  In  the  in.stallatlon  of  an  artificial  gas  plant 
lit   Princetim.     Saml.   Itean,   I'res. 

Pigaa,  O. — II.  T.  Bailey,  of  Piqua,  has  secured  a 
franchise  for  the  construction  and  operation  of  an 
electric  light  plant  In  connection  with  a  hot-water 
heating  plant,  for  which  he  was  granted  a  franchise 
Nov.  last.  Work  to  begin  not  later  than  Apr.  1,  and 
be  ready  for  operation  not  later  than  Oct.  1,  1903; 
estimated  cost,  $175,000.     O.  B.  Whltlock,  City  Engr. 

St.  Paul,  Minn. — Bids  will  be  received  Jan.  19  by 
the  Bd.  of  Co.  Comrs.  for  furnishing  gas  and  electric 
fixtures  for  the  new  jail  In  this  city.  Address  W.  B. 
Johnson,  Co.   Aud. 

St.  Joseph,  Mo. — John  L.  Zeldler,  of  St.  Joseph, 
and  John  I.  Binaker,  Jr.,  of  Springfield,  111.,  are 
stated  to  have  petitioned  the  Council  for  a  franchise 
for   a  hot  water  heating  plant. 

Ticksbuig,  Miss. — The  city  will  let  a  new  franchise 
for  gas  for  the  city  and  use  of  the  streets  for  mains 
at  the  expiration  of  Its  present  franchise  with  the 
United  Gas  Co.,  which  Is  reported  to  be  in  February. 
It  Is  understood  that  the  franchise  will  go  to  the 
company  making  the  best  offer.  W.  L.  Trowbridge, 
Mayor. 

A  charter  Is  reported  to  have  been  granted  to  the 
Vicsksburg  Gas  Co.     E.  S.  Butts,  Pres. 

Dallas,  Tex. — C.  L.  Wakefield,  Mgr.,  writes  that  it 
is  proposed  to  construct  an  electric  light  and  power 
plant,  at  a  cost  of  $150,000,  and  is  ready  now  to  re- 
ceive bids. 

Oranbury,  Tex. — Earl  Cogdell,  of  Granbury,  writes 
that  he  will  be  ready  to  receive  bids  about  Feb.  10 
for  an  electric  light  plant,  to  cost  $5,000. 

Wartrace,  Tenn. — Col.  W.  S.  Walte  Is  reported  to  be 
considering  the  construction  of  an  electric  light  plant 
to  furnish  lights  to  the  town. 

Itayne,  La. — See  "Water." 

Birmingham,  Ala. — The  American  District  Steam 
Co.,  of  Lockport,  N.  Y.,  Is  stated  to  have  secured  the 
contract  for  constructing  a  steam  heating  plant  for 
the  Birmingham  Rv.,  Light  &  Power  Co.,  for  about 
$100,000. 

La  Moure,  N.  D. — C.  J.  Ailster  writes  that  no  defi- 
nite action  has  as  yet  been  taken  In  regard  to  con- 
structing an  electric  light  plant. 

Helena,  Mont. — J.  H.  Kent  Is  stated  to  have  pre- 
pared plans  for  a  power  distributing  station  for  the 
Helena  Light  &  Traction  Co.  R.  A.  Wilson,  Supt.  of 
Construction. 

Ft.  OoHins,  Colo. — Geo.  J:  Spear  Is  reported  to  have 
petitioned  the  Council  for  a  franchise  for  a  gas  plant. 
He  Is  Secy,  of  the  gas  plant  at  Greeley,  Colo. 

Florence,  Colo. — Peter  English,  of  Boulder,  is  about 
to  petition  the  City  Council  for  a  franchise  for  a  gas 
plant. 

Rialto,  Cat. — A  press  report  states  that  ex-Judge 
Campt)ell,  of  San  Bernardino,  who  received  a  fran- 
chise from  the  Lytic  Creek  Water  &  Improv.  Co.,  of 
Rialto,  for  a  term  of  30  years  for  electrical  power 
purposes,  has  succeeded  in  placing  bonds  for  the  de- 
velopment work,  and  the  building  of  a  large  reser- 
voir for  equalizing  heads  of  water  in  irrigating,  will  - 
be  commenced  at  once. 

Milvlicll.  S.  D. — M.  M.  Doyle  is  reported  interested 
ill   the  construction  of  a  gas  plant. 

Kalispcll,  Mont.—V.  W.  Tinkel,  Secy.  Big  Fork 
Electric  Light  &  Power  Co.,  writes  that  it  Is  proposed 
to  purchase  a  400-Kw.,  2  phrase  generator,  turbine 
for  same,  2  exciters  and  2  .small  tui;blnes  working 
head  100  ft.,  steel  penstock  about  60-In.  diameter  by 
about   150  ft.   long. 

Richfield,  Utah. — Nelson  and  Arthur  Baker  are  re- 
ported Interested  In  the  construction  of  ail  electric 
light  plant. 

Corona,  Cal. — The  Corona  Power  &  Water  Co.  Is 
reported  to  be  negotiating  for  the  purchase  of  an 
electric  generating  outfit,  and  an  engine  with  con- 
denser and  separator.  This  machinery  will  serve  as 
a  duplicate  of  the  plant  already  at  Bthanac,  where 
it  will   be  Installed. 

ELECTRIC  RAILWAYS. 

Brimfleld,  Mass. — The  Hartford  &  Worcester  Elec- 
tric By.  Co.  Is  reported  to  be  surveying  a  route  from 
Brimfield  to  Palmer  to  connect  with  Its  line  at  a 
point  about  two  miles  from  the  village. 

Jamesville.  N.  Y. — The  Syracuse  &  Suburban  B.  R. 
Co.  is  stated  to  have  completed  plans  for  extending 
its  line  from  Orvllle  to  Jamesville ;  It  will  cost  about 
$50,000  with  equipment.  B.  R.  Canfleld,  Gen.  Mgr., 
Syracuse. 

Sheridan.  N.  y.— The  Lake  Shore  TracUou  Co.  Is 
stated  to  have  secured  a  franchise  through  the  town, 
a  distance  of  about  7  miles. 

Walden,  N.  1'.— It  Is  stated  that  the  Boards  of 
Trade  of  Walden  and  Montgomery  will  ask  the  Or- 
ange County  Traction  Co.  to  construct  Its  line  be- 
twien  these  towns.  C.  H.  Brown,  Ch.  Engr..  New- 
burgh. 


Far  Rookateay,  L.  I.,  N.  T. — The  Ocean  Blectrlc 
Uy.  (!o.  Is  reported  to  be  considering  the  extension 
of  Its  line  from  Rockaway  Park  along  the  boulevard 
through  Seaside,  Hollands,  Uummels  and  West  Ar- 
veme. 

Amsterdam,  If.  Y. — The  Amsterdam  St  B,  U.  Co. 
is  stated  to  have  Ule<l  a  certificate  In  Albany,  of  an 
extension  of  Its  line  to  form  a  double  track  on  E. 
Main  St.,  and  a  connection  between  Its  W.  Main  St. 
line  and  iU  Division  St.  line.  J.  Ledlie  Hees,  Pres., 
Fonda. 

Lysander,  N.  Y. — The  Highway  Com.  Is  stated  to 
liave  granted  a  franchise  to  the  Syracuse  and  On- 
tario R.  R.  Co. 

Irvington,  N.  J. — The  Town  Council  Is  stated  to 
have  granted  a  franchise  to  the  Essex  Cross  Ky.  Co. 

Perth  Amboy,  N.  J. — The  Bllzabethport,  Perth  Am- 
boy  &  Long  43rancb  Ry.  Co.  baa  been  Incorporated  to 
build  an  electric  railroad  from  Bllzabethport  to  shore 
points  In  Monmouth.  Incorporators :  W.  Parker  Bun- 
yon,  I'erth  Amboy ;  Edwin  Furman,  of  Sayrevlile,  and 
others. 

Boyertown,  Pa. — It  Is  stated  that  a  new  trolley 
line  win  be  huilt  from  Boyertown  to  Palm.  The  road 
will  form  a  loop  around  Boyertown  and  New  Berllu- 
vllle.     Dr.  Thos.  J.  B.  Rhoads,  Pres. 

The  Town  Council  is  stated  to  have  granted  a 
franchise  to  the  Ringing  Rocks  Traction  Co.  Ralph 
E.  Shaner,  Gen.   Mgr. 

Apotto,  Pa. — It  Is  stated  that  the  PItteburg  &  Al- 
legheny Valley  St.  Ry.  Co.  Is  to  construct  a  line  from 
Apollo  through  Vandergrlft,  Hyde  Park,  Leechburg, 
Arnold,  New  Kensington  and  Parnassus,  a  distance 
of  about  20  miles. 

Lancaster,  Pa. — Application  has  been  made  to  the 
State  Dept.  for  a  charter  by  the  Lancaster  &  Rodty 
Springs  Ry.  Co.,  which  will  build  a  line  through  the 
city  to  Rocky  Springs  Park.  It  will  be  a  double- 
track  road  about  4  miles  In  length.  Wm.  B.  Given, 
Pres. 

McKees  Rocks,  Pa. — The  McKees  Rocks  &  Alle- 
gheny Electric  Ry.  Co.  Is  stated  to  have  secured  a 
franchise  to  lay  tracks  from  River  Ave.  to  the  pro- 
posed Ohio  River  bridge.  The  company  Is  required 
to  pave  the  street  with  vitrified  brick. 

Shamokin,  Pa. — The  Council  has  passed  on  first 
reading  the  ordinance  granting  the  Shamokin  &  Edge- 
wood  St.  Ry.  Co.  a  franchise  to  construct  a  abort 
line  to  Bdgewood.  It  will  construct  a  bridge  over 
Carbon   Run   Creek. 

Lock  Haven,  Pa. — It  Is  stated  that  the  Williams- 
port  &  Lock  Haven  Traction  Co.  will  construct  a 
trolley  line  between  Lock  Haven  and  Oak  Grove. 

Kennett  Square,  Pa. — The  Borough  Council  Is  stat- 
ed to  have  granted  the  West  Chester,  Kennett  &  Wil- 
mington Electric  Ry.  Co.  a  franchise  to  lay  tracks 
on  W.   State  St. 

Sharon.  Pa. — -H.  G.  Hamilton,  of  Youngstown,  O.. 
Is  stated  to  have  secured  the  contract  for  bnllding 
the  Sharon-Mlddlefleld  St.  Ry.  The  line  will  be  45 
miles  long,  and  will  connect  at  Mlddlefield  with  a 
line  from  Cleveland,  O. 

Leechburg,  Pa. — See  "Power  I'iants,  Gas  and  Elec- 
tricity." 

Neicark,  0. — The  Arthur  E.  Appleyard  Co.,  50  State 
St.,  Boston,  Mass.,  is  stated  to  have  secured  the  con- 
tract for  building  the  interurban  road  from  Newark 
to  Zanesvilie  for  the  Columbus,  Buckeye  Lake  tt  New- 
ark Traction   Co. 

Marion,  Ind. — The  Co.  Comrs.  are  stated  to  have 
granted  the  Bundy-Clark  Co.  a  franchise  to  build 
an  electric  road  from  this  city  to  Kokomo.  Work  on 
the  line  will  begin  In  the  spring. 

Wrightsiown,  Wis. — The  Village  Bd.  Is  stated  to 
have  granted  a  50-year  franchise  to  the  Knox  Con- 
struction Co.  to  build  an  electric  railway  through  the 
village  on  the  west  side  of  the  river. 

Otsego.  Mich. — The  Chicago  &  Grand  Rapids  Ry. 
Co.  Is  stated  to  have  secured  a  franchise  to  build  a 
road  through  this  township.  The  road  will  be  built 
between  Grand  Rapids  and  Kalamazoo,  and  later  to 
Chicago.     W.   H.  Patterson,  Pres. 

Kenton,  0. — The  Kenton  &  Southern  By.  Co.,  of 
Kenton,  has  been  Incorporated,  with  a  capital  of 
$600,000.  by  Richard  Emory,  Emmitt  Tompkins,  and 
others,  to  build  an  electric  railway  from  Kenton  to 
Bellefontaine. 

Cincinnati,  O. — The  Miami  &  Erie  Terminal  Ry. 
Co.  has  been  incorporated,  with  a  capital  of  $10,000, 
to  build  a  surface  electric  railroad  connecting  link 
between  the  terminal  of  the  Miami  &  Erie  Canal 
Transportatton  Co.  at  Cheapslde  and  the  Ohio  River. 
Incorporators :  Thos.  N.  Fordyce,  Danl.  J.  Ryan,  of 
Columbus,  and   others. 

Qranville,  O. — The  Council  Is  stated  to  have  grant- 
ed  a   franchise  to  the  Newark  &  Granville   Ry.  Co. 

Lebanon.  Ind. — R.  1'.  Woods  has  completed  survey 
and  location  from  Lebanon  to  Crawfordvllle,  Ind., 
for  extension  of  Indianapolis  *  Northwestern  Trac- 
tion  Co. 

Johnson  City,  Tenn. — A.  M.  Young  &  Co.,  of  New 
York,  are  about  to  petition  the  City  Council  for  a 
franchise  for  an  electric  railway. 

Beaumont,  Tat. — The  Beaumont  Traction  Co.,  of 
Beaumont,  has  been  incorporated,  with  a  capital  of 
$600,000,  to  construct  and  operate  street  railroads 
and  suburban  railroads  and  belt  lines  within  and  near 
the  city,  and  also  to  construct  and  operate  a  union 
depot  Incorporators :  Ben  Johnson,  Natchez,  Miss. ; 
Morris  Block,  Beaumont ;  Harry  K.  Johnson,  Green- 
ville, Miss.,  and  others. 
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Cltattanooga,  Tenn S.  W.  Divine,  of  Chattanooga. 

is  reported  Interested  In  tlie  Ducktown,  Cleveland  & 
Cbattanooga  Electric  By.  Co..  which  proposes  con- 
structing a  line  from  Chattanooga  to  Ducktowu 
throng  Cleveland. 

Canon  Citv,  Colo. — The  City  Council  is  stated  to 
have  granted  franchises  to  Thos.  Eobinson,  of  Flor- 
ence, representing  the  Florence  &  Canon  City  Elec- 
tric By.  Co..  and  to  H.  F.  Whiting,  representing  a 
Denver  syndicate. 

Ogden.  Utah. — Geo.  U.  Matson  and  Chas.  H.  .Kirch- 
er  are  stated  to  have  petitioned  the  Co.  Comrs.  for 
a  franchise  for  an  electric  railway  througb  Ogden 
canyon. 

^yhmit■r.  Col.— it  is  stated  that  the  Pacific  Elec- 
tric By.  Co.  will  soon  begin  the  construction  of  its 
line  between  Los  Angeles  and  Whittier. 

RitzvUle,  Wash. — Surveyors  are  about  to  begin  the 
work  of  laying  out  a  route  for  an  electric  railway  to 
mn  from  Washtucna  through  Bitzvilie  and  Odessa. 
The  proposed  line  will  be  about  45  miles  long.  C. 
Lunchford,  K.  C.  Clark,  and  others,  of  Bitzvilie,  are 
reported   interested. 

Fairfield,  Cal. — ^The  Superv.  of  Solano  County  are 
stated  to  have  granted  J.  W.  Hartzell,  of  Vallejo, 
the  franchise  for  constructing  about  60  miles  of  elec- 
tric railways. 

I'asadena,  Cal. — Press  reports  state  that  A.  &  C.  S. 
Campbell-Johnston  have  applied  for  an  electric  rail- 
way franchise  and  bids  for  said  franchise  will  be  re- 
ceived Feb.  3. 

RAILROADS. 

Boston,  Mass. — Bids  will  be  received  Jan.  20  by 
I  he  Boston  Transit  Comn.  for  completing  the  con- 
struction of  Section  C  of  the  East  Boston  Tunnel. 
Howard  A.  Carson,   Ch.  Engr. 

Wttlthani,  Mass. — Mayor  M.  D.  Clement,  in  his  an- 
nual message,  is  reported  to  have  recommended  the 
atwiishment  of  grade  crossings,  the  Introduction  of 
water  meters  and  the  paving  of  a  portion  of  Moody 
St.  with  bituminous  macadam. 

Pitttburg,  Pa. — Local  press  reports  state  that  con- 
tracts, according  to  present  plans,  for  the  construc- 
tion of  the  Greene  County  B.  B.  (Wabash)  will  be 
awarded  early  in  April ;  55  miles  of  single  track  road, 
exclusive  of  sidings  and  possible  small  branches,  are 
included  in  the  project.  Along  the  route  are  5  tun- 
nels, one  large  river  bridge,  and  many  smaller  struc- 
tures. 

Philadelphia,  Pa. — See  "Bridges." 

Frederick,  Ud. — A  preliminary  survey  for  an  exten- 
sion of  the  Monocacy  Valley  U.  E.  from  Catoetin  Fur- 
nace to  Frederick  is  being  made  by  Prof.  Geo.  E 
Waesche,  of  Purdue  Univ.,  Indiana.  L.  B.  Waesche, 
Snpt.,  Thurmont,  Md. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  Pennsylvania  B.  B.  Co.  contemplates  relieving  the 
congestion  of  the  road  between  Philadelphia  and  Pitts 
burg  by  constructing  a  low  grade  freight  line  from 
the  Susquehanna  Elver  to  the  Delaware,  which  will 
include  the  building  of  a  bridge  across  Susquehanna 
Elver,  and  will  cost  $3,000,000. 

Norfolk,  Va.- — A  press  report  states  that  the  Chesa 
peake  Transit  Co.  will  expend  about  $1,900,000  to  con- 
struct a  tunnel  under  Smith's  Creek  and  Elizabeth 
Elver  for  a  connection  with  the  Southern  By.,  the  At- 
lantic Coast  IJne,  the  docks  and  wharves  of  the  New 
York.  Pbiladelphla  &  Norfolk  By.  and  the  Seaboard 
Air  Line.  It  will  bring  ail  of  these  lines  into  Nor 
folk  to  a  union  station,  which  will  be  established, 
probably  in  the  neighborhood  of  Granby  St.  and 
Smith's  Creek. 

Eaet  St.  Louis  III. — A  Charter  has  been  granted  to 
the  St.  Louis  Valley  Transfer  By.  Co.  to  build  a  rail- 
road from  the  intersection  of  the  Waterloo  and  East 
Carondelet  turnpike  with  the  St.  Louis  Valley  B.  It. 
to  the  Mississippi  Elver ;  also,  a  branch  from  Prairie 
dn  Pont  Commons  to  Du  Pont,  all  the  locations  being 
in  St.  Clair  County  ;  capital,  $10,000.  Incorporators : 
W.  8.  Forman,  11.  L.  Browning,  and  others,  all  of  East 
St.  Lonls. 

CentraUa,  III. — The  Chicago,  Burlington  &  Qulncy 
It.  E.  Co.  Is  reported  to  have  a  corps  of  surveyors  at 
."Tfork  on  a  line,  which  will  run  over  the  old  Jackson- 
Tille  route  from  Centralia,  southwest  Into  Franklin 
and  Williamson  Counties  and  then  to  Thebes.  Geo. 
Harris,  Pres.,  Chicago. 

EMngham,  III. — Engineers  are  reported  to  be  sur 
veylng  a  line  for  the  Toledo,  St.  Louis  &  New  Orleans 
R.  B.  to  start  at  Effingham  and  connect  with  the 
Wabash  and  reach  to  Thebes. 

Gilbert,  La. — A  corps  of  surveyors  representing  the 
.Memphis,  Arkansas  &  Louisiana  By.  are  stated  to 
have  begun  a  survey,  starting  at  Gilbert,  La.,  and 
liave  progressed  as  far  as  Como,  La.  This  line  will 
follow  an  air  line  from  Gllt)ert,  via  Como,  Crowville, 
I^amar.  Delhi,  Goshion,  Floyd  and  Oakgrove,  to  an  in- 
tersection of  the  main  line  at  Tripper  Lake  Village, 
Ark. 

Harlem,  Mo. — A  press  report  states  that  the  Bur- 
lington has  completed  plans  for  expending  $1,250,000 
In  the  construction  of  freight  yards,  freight  houses 
and  round  houses  at  Harlem  across  the  river  from 
Kansas  City.    Geo.  B.  Harris,  Pres.,  Chicago,  III. 

Jackgonville,  AIo.^The  Seaboard  Air  Line  is  re- 
ported to  have  begun  a  survey  from  Jacksonville,  Ala., 
to  AnnlstoD,  and  In  a  northwesterly  direction  back  to 
the  old  main  line  of  the  East  &  West  Road  at  the 
point  where  It  crosses  Coosa  Elver,  N.  D.  Maher,  Gen. 
Snpt.,  Portsmouth,  Va. 

Ft.  Smith,  Ark.— It  is  reported  that  the  Asher-Okla- 
homa  Central  B.  E.  Co.,  recently  chartered  to  build 
400  miles  of  railroad  from  Ft.  Smith.  Ark.,  to  Vernon. 
Tex.,  announces  it  will  be  ready  to  put  surveying 
corps  and  graders  In  the  field  In  February. 

Lawton,  Okla.  Ter.— It  Is  stated  that  the  Orient 
B.  B.  Co.  will  build  an  extension  from  the  main  line 
at  Barton,  through  Hobert  and  Cooperton,  to  Lawton, 
a  distance  of  100  miles. 


Uuskogee,  Ind.  Ter. — The  Kenewick  &  Kain  Co.  is 
stated  to  have  secured  the  contract  for  the  construc- 
tion of  lis  miles  of  road  for  the  Moskogee  Southern 
E.  B.  Co. 

Pauls  Vallev,  Ind.  Ter. — The  Santa  Fe  E.  B.  Co.  is 
stated  to  have  decided  to  construct  a  line  from  Pauls 
Valley  to  Coal  Gate,  Ind.  Ter.,  a  distance  of  75  miles, 
Jas.  Dun,  Ch.  Engr.,  Chicago,  111. 

Oklahoma,  Okla.  Ter. — The  contract  for  construct- 
ing the  branch  line  of  the  Missouri,  Kansas,  Texas 
B.  B.  from  this  place  to  Coalgate,  I.  T.,  a  distance 
of  about  130  miles,  is  reported  to  liave  been  awarded 
to  McArtbur  Bros.,  of  Chicago,  III. ;  it  Is  estimated 
that  the  line  will  cost  about  $3,000,000. 

Wichita  Falls,  Tex. — A  charter  is  stated  to  have 
been  granted  to  the  Wichita,  Oklahoma  &  Northwest- 
ern E.  B.  Co.,  with  a  capital  of  $2,000,000,  to  build  a 
road  from  Wichita  Falls,  northwest  through  the  Coun- 
ties of  Comanche,  Kiowa  and  Greer,  Okla.,  to  Mlama, 
Tex.,  a  distance  of  200  miles. 

Kirkla7id,  Tex. — Geo.  W.  Hall,  Gen.  Supt.  In  Okla- 
homa for  the  Kansas  City  &  Oklahoma  Central  B.  B., 
Is  reported  to  have  announced  that  the  road  will  be 
built.  It  is  being  surveyed  for  the  Missouri  Pacific 
from  Peru  Junction,  Kan.,  to  Kirkiand,  Tex.,  through 
Guthrie.     H.  Bohwer,  Ch.  Engr.,  St.  Louis,  Mo. 

Stephenville,  Tex. — A  railroad  125  miles  long  Is  to 
be  built  from  the  Bed  Elver  to  Stepbenvllle,  Tex.,  by 
the  Oklahoma,  Texas  &  Southern  By.  Co.  This  cor- 
poration has  lately  been  reorganized  with  W.  A. 
Squires  as  Pres.  and  E.  E.  Churchill,  Gen.  Mgr.  Prin- 
cipal office  to  be  at  Montague,  Tex. 

Denver,  Colo. — A  press  report  states  that  plans  are 
being  prepared,  and  contracts  will  soon  be  let,  for 
the  construction  of  a  tunnel  through  James  peak  for 
the  Denver  Northwestern  &  Pacific  E.  R. ;  it  will  cost 
about   $1,000,000. 

Spokane,  Wash. — The  Moran  Prairie  E.  B.  Construc- 
tion Co.,  in  which  J.  J.  Browne  and  Mark  F.  Menden- 
hall  are  interested,  will  apply  to  the  City  Council  for 
a  25-year  franchise  for  a  new  street  railroad  to  Moran 
prairie.  The  application  provides  for  building  lines 
over  several  routes  in  the  southeast  part  of  the  city 
to  connect  with  existing  car  lines. 

Santa  Cruz,  Cal. — The  Santa  Cruz,  Capitola  &  Wat- 
sonvllle  B.  E.  Co.  Is  stated  to  have  filed  its  certifi- 
cate of  bonded  Indebtedness  in  the  amount  of  $75,000, 
the  bonds  to  be  Issued  to  raise  money  to  extend  the 
line  and  furnish  equipment.  M.  V.  McQuigg,  Pres. ; 
O.  Z.  Hubbell,  Secy. 

PUBLIC  BUILDINGS. 

Cuncorrl,  N.  H. — Lee  Bros.,  of  Concord,  have  se- 
cured the  contract  for  ventilating,  heating  and 
plumbing  the  new  city  building,  for  $11,025. 

Melrose,  Mass. — The  contract  for  erecting  the  Mel- 
rose Public  Library  is  stated  to  have  been  awarded 
to  Geo.  M.  Tufts,  of  Boston,  for  $28,09T. 

Derby.  Conn. — It  is  stated  that  the  DIrs.  of  the 
Derby  Hospital  fund  announce  that  about  $50,000 
is  now  available  for  the  construction  of  an  emergency 
hospital. 

Marlboro,  Mass. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Kings  Park,  Long  Island.  Ji.  Y. — Bids  will  be  re- 
ceived Jan.  28  by  the  State  Comn.  in  Lunacy.  Al- 
bany, for  Installing  air  compressor  at  the  Long  Island 
State  Hospital.  G.  L.  Helns,  State  Areht.,  Albany ; 
T.   E.   McGan,   Secy. 

Brooklyn,  N.  Y. — Bids  will  be  received  Jan.  21  by 
J.  Edw.  Swanstrom.  Boro.  Pres..  for  furnishing  ma- 
terial and  erecting  3  underground  public  comfort  sta- 
tions, one  at  Manhattan  and  Greenpoint  Aves.,  an- 
other at  the  Junctions  of  Hamilton  Ave.  and  Elchards 
St.,  and  the  third  at  Liberty  and  E.  New  York  Aves. 

.  Philadelphia,  Pa. — The  Bd.  of  Mgrs.  of  the  Pro- 
testant Episcopal  Hospital  is  stated  to  have  recom- 
mended the  erection  of  a  separate  dispensary  build- 
ing, at  a  cost  of  $75,000. 

Henry  Phipps.  of  New  York  City,  Is  stated  to  have 
contributed  $300,000  for  the  erection  of  the  Free 
Hospital  for  Consumptives.     Dr.  L.  F.  Flick,  Pres. 

Iitica,  N.  Y. — A  correspondent  writes  that  there 
will  be  a  competition  for  plans  for  the  new  court 
house  seme  time  after  Jan.  15;  probable  cost,  $150.- 
000.  Address  F.  T.  Proctor,  Chmn.  of  Com.,  4  Second 
Natl.  Bank  BIdg. 

Albany,  N.  Y. — The  DIrs.  of  the  Homeopathic  Hospi- 
tal are  stated  to  have  authorized  the  construction  of 
a  building,  to  cost  between  $20,000  and  $30,000. 
Architect.  Marcus  T.  Beynold,  50  N.  Pearl  St.  F.  W. 
RIdgeway,  Chmn.  BIdg.  Com. 

Camden,  N.  J. — The  plans  of  the  new  Court  House 
have  been  ■  received  from  the  5  competing  architects 
and  award  will  be  made  about  Feb.  15.  Prof,  of  Archi- 
tecture of  Pa.  Univ.,  Prof.  Laird,  is  expert  advisor  to 
Com.  of  Freeholders ;  probable  cost,  $550,000. 

Paterson,  N.  J. — Wm.  Vermeulen  Is  reported  to  be 
preparing  plans  for  a  police  station,  to  cost  about 
$30,000. 

Pittsburg,  Pa. — Edw.  Stotz,  Monongahela  Bank 
BIdg.,  is  stated  to  have  prepared  plans  for  a  3-story 
brick  building  for  a  home  for  the  sisters  and  nurses 
of  the  Passavant  Hospital,  to  be  erected  at  Reld  and 
Roberts  Sts.,  to  cost  $20,000. 

Homestead.  Pa. — ^The  Congregation  of  the  Slavish 
It  r  Chilrch  is  reported  to  be  considering  the  erection 
of  an  edifice,  to  coat  about  $50,000.  Rev.  Anthony 
Y'onda,   Pastor. 

Ilichmond,  Va. — J.  E.  &  A.  L.  Pennock.  812  E.  Main 
St.,  have  secured  the  contract  for  erecting  the  E.  C. 
Cathedral,  for  about  $125,000.  Architect,  Jos.  H.  Mc- 
Gulre,  New  York,  N.  Y. 


Athens,  Ga. — This  city  has  $50,000  with  which  to 
build  a  city  hail  and  desires  the  services  of  an  Archi- 
tect. Particulars  can  be  bad  by  addressing  J.  W.  Bar- 
nett.  City  Engineer. 

Jackson,  Mich. — Bids  will  be  received  Jan.  27  by 
the  Library  Com.  for  the  erection  of  the  Carnegie 
Library.  Ferry  &  Clas,  Archts.,  Milwaukee,  Wis. : 
B.   L.   Carlton,   Secy. 

Port  Huron,  Mich. — The  contract  for  erecting  the 
Carnegie  Library  Is  stated  to  have  been  awarded  to 
Wm.  Maxwell,  of  Ellthart,  Ind.,  for  $48,933. 

Waukesha,  Wis. — The  County  Bd.  is  stated  to  have 
awarded  contracts  for  work  on  the  County  Insane 
Asylum,  as  follows :  Ventilating  and  heating,  C.  B. 
Kruse  &  Co.,  Milwaukee,  $7,100 ;  plumbing  and  sew- 
age, A.  G.  Haynes,  $4,468 ;  lighting  plant,  Keelyn  & 
Smith,  $2,319;  deep  well  pump,  H.  Lorlenber  Co., 
Oconomowoc,  $690. 

Bristol,  Tenn. — Drs.  Geo.  E,  Wiley,  L.  U.  Gammon 
and  H.  B.  Edmonson,  of  Saltville,  Va.,  are  reported 
interested  in  the  erection  of  a  hospital  at  Moore  and 
Cumberland  Sts.,  to  cost  about  $60,000. 

Texarkana,  Ark. — It  is  stated  that  the  Methodist 
Church,  South,  will  erect  an  edifice,  to  cost  $20,000. 

Mineral  Wells,  Tex. — Plans  are  stated  to  have  been 
adopted  for  a  sanitarium  to  be  erected  In  this  city,  to 
cost  $50,000. 

Lawrence,  Kan. — The  Co.  Comrs.  have  approved 
plans  of  Haskell  &  Gunn,  Archts.,  for  the  $80,000 
court  house,  and  It  Is  stated  that  bids  will  be  received 
Feb.  10. 

Oklahoma,  O.  T. — It  is  stated  that  a  court  house 
and  Jail  will  be  erected  at  Main  and  Colcord  Sts.,  to 
cost  $15,000  and  $25,000  respectively. 

.  CarroUton,  Ky. — Bids  will  be  received  until  Feb.  17 
by  the  Bev.  I.  M.  Ahmann  for  erecting  the  superstruc- 
ture of  the  St,  John  E.  C.  Church. 

Selma,  Ala. — Bids  will  be  received  Feb.  18  by  Er- 
nest Lamar,  Chmn.  of  BIdg.  Com.,  for  erecting  the 
stone  church  for  Selma  Baptist  Church  of  Christ. 
Chas.  C.  Wilson,  Archt.,  Columbia,  S.  C. 

Colorado. — The  State  Bd.  of  Charities  and  Correc- 
tions is  stated  to  have  recommended  the  erection  of 
a  hospital  for  insane  in  Northern  Colorado ;  an  ap- 
propriation of  $50,000  for  the  completion  of  the 
building  for  women  patients  at  Pueblo  Asylum,  $60,- 
000  for  the  erection  of  buildings  for  the  State  Home 
for  dependent  children ;  $52,700  for  an  industrial 
school  for  girls. 

Sault  Ste.  Mtti-ie,  Ont. — See  "Sewerage  and  Sewage 
Disposal." 

Libraries. — Andrew  Carnegie  Is  stated  to  have 
made  the  following  cities  offers  for  public  libraries  : 
Camden,  N.  J..  $100,000 ;  New  Orleans,  La.,  $250,- 
000;  Wausau,  Wis.,  $30,000;  Manitowoc,  Wis.,  $25,. 
000;   Vallejo,   Cal.,   $20,000. 

BUSINESS    BUILDINGS. 

Boston,  Muss. — Plans  have  been  filed  for  a  9-story 
hotel  to  be  located  at  Bowdoln  and  Allston-Sts. ;  it 
will  be  a  steel  frame  fireproof,  brick,  stone  and  terra 
cotta  building ;  estimated  cost,  $300,000.  Owner, 
Commonwealth  Hotel  Trust ;  Office,  Exchange  BIdg. ; 
Builder,  Commonwealth  Construction  Co.,  7  Water 
St. ;  Architect,   Clinton  ,T.  Warren,  WInthrop   BIdg. ' 

Springfield,  Mass. — The  Springfield  Odd  Fellows 
have  purchased  a  site  on  Pynchon  St.,  133x104  ft. 
No  plans  have  been  made  for  the  building  as  yet. 

Brooklyn,  N.  Y. — The  Crescent  Athletic  Club  Is 
stated  to  have  accepted  the  plans  of  Frank  Freeman, 
132  Nassau  St.,  New  York  City,  for  its  new  club  house, 
to  be  erected  at  Plerrepont  and  Clinton  Sts.,  and  cost 
$400,000. 

Albany,  N.  Y. — Collin  Bros.,  Bensen  BIdg.,  are  re- 
ported to  have  received  the  contract  tor  erecting  an 
addition  to  the  plant  of  Burdlck  &  Son  at  Hamilton 
and  Mosher  Sts.  The  cost  of  the  alterations  and  Im- 
provements is  $50,000. 

Pittsburg,  Pa. — It  Is  stated  that  a  6-story  building 
will  be  erected  at  5th  Ave.  and  Washington  St.  for  the 
Washington  Natl.  Bank,  to  cost  about  $75,000. 

John  D.  Allen  &  Co.,  900  Chestnut  St.,  Philadel- 
phia, and  BenJ.  Marshall,  218  La  Salle  St.,  Chicago, 
111.,  are  stated  to  have  prepared  preliminary  plant  for 
a  theater  for  Nixon  &  Zimmerman,  to  cost  $250,000, 

New  York,  N.  Y. — Plans  are  stated  to  have  been 
prepared  for  the  erection  of  an  8-story  building  at 
5th  Ave.  and  46th  St..  for  the  club  composed  of  the 
men  of  the  Sunday  School  of  the  Fifth  Ave.  Baptist 
Church ;  probable  cost,  $250,000. 

Rome,  N.  Y. — It  is  stated  that  the  New  York  Cen- 
tral Ey.  Co.  and  the  Ontario  &  Western  B.  B.  Co.  will 
erect,  new  freisht  houses  and  depots  In  Bome.  Prob- 
able cost  of  the  Improvements  reported  to  be  about 
$800,000. 

Baltimore.  Md. — The  Belvedere  BIdg.  Co.  Is  re- 
ported to  have  awarded  the  contract  for  ventilating 
and  heating  the  Hotel  Belvedere  to  Crook,  Horner  & 
Co.,  303   N.  Howard   St.,  for  $61,750. 

Pittston,  Pa. — Plans  are  being  prepared  by  9  archi- 
tects of  this  section  for  the  construction  of  a  build- 
ing for  the  Y.   M.  C.  A.,  to  cost  complete,  $25,000. 

VUH-elaiid,  0. — The  Y.  M.  C.  A,  BIdg.  at  Prospect 
and  Erie  Sts..  is  reported  to  have  been  damaged  by 
fire  Jan.  8. 

Sheboygan,  Wis.— The  Sheboygan  Theater  Co.  (W. 
E  Talmadge,  Pres.,)  is  reported  td  be  considering  the 
erection  of  a  theater  here,  to  cost  $35,000. 
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Waukesha,  Wis. — The  Ovltt  Realty  Co.  Is  reported 
incorporated,  with  a  capital  of  $50,000,  to  erect  a 
business  building.  Lee  S.  Ovltt  and  T.  K.  Ryan  are 
stated  to  be  interested. 

Minneapolis,  Minn. — C.  E.  HagUn,  228  Lumber  Ex- 
ihange,  is  stated  to  have  received  the  contract  for 
erecting  an  addition  to  the  Glass  Bloclc,  for  $100,000, 

Canton,  O. — Local  press  reports  state  that  the 
Auditorium  &  Market  House  Bd.  has  rejected  all  bids 
received  for  the  construction  of  Its  building,  and  new 
bids  win  be  received  Jan.  23.  The  lowest  bid  was 
about    $134,747. 

Des  Moines,  la. — The  contract  for  the  erection  of 
the  Chamberlain  store  and  office  building  has  been 
awarded  to   Ed.  Tousaint,   for  $25,000. 

Alton,  III. — The  Illinois  Glass  Co.  will  erect  a 
warehouse,   350x180  ft. 

Louisville,  Ky. — It  Is  stated  that  Otto  Seeibach  will 
erect  a  hotel  at  4th  Ave.  and  Walnut  St.,  to  cost  about 
$1,000,000. 

St.  Louis,  Mo. — The  Century  Architectural  Co., 
Carleton  Bldg.,  Is  reported  to  be  preparing  plans  for 
the  Louisiana  Hotel,  to  be  erected  at  Jefferson  Ave. 
and  Olive  St.,  to  cost  between  $65,000  and  $80,000. 

Greenville,  Miss. — It  is  stated  that  a  3-story  office 
liuildlng  will  be  erected  on  Poplar  St.  for  the  Bank  of 
Washington,  to  cost  about  $25,000. 

Shreveport,  La. — Press  reports  state  that  a  union 
depot,  to  cost  $450,000,  will  be  built  at  Shrgveport. 
L.  S.  Thome,  of  Dallas,  Tex.,  VIce-Pres.  Texas  &  Pa- 
cific R.  R..  is  said  to  be  interested. 

Waco,  Tex. — J.  E.  Flanders,  of  Dallas,  is  reported 
to  have  been  selected  to  prepare  plans  for  a  temple 
for  Masonic  Grand  Lodge,  to  cost  about  $150,000. 

Topeka,  Kan. — The  plans  of  W.  W.  Rose,  of  Kan- 
sas City,  Kan.,  are  stated  to  have  been  accepted  tor 
the  erection  of  the  Kansas  Bldg.  at  the  St.  Louis 
Exposition.  The  building  will  measure  70x100  ft., 
and  cost  $30,000. 

It  is  stated  that  bids  received  for  the  construction 
of  the  Railroad  Y.  M.  C.  A.  Bldg.  for  the  Santa  Fe 
were  rejected,  as  all  were  in  excess  of  the  probable 
cost,   which   is   $30,000. 

New  Orleans,  La. — The  Reunion  Com.  is  reported 
to  have  accepted  the  plans  of  Thos.  Sully,  1103  Hen- 
nen  Bldg.,  for  the  auditorium  building.  Contracts 
for  the  erection  will  soon  be  let. 

Fargo.  N.  D. — The  Edwards  Bldg.  is  reported  de- 
stroyed by  fire  Jan.  9. 

Omaha,  Neb. — The  Beebe  &  Runyon  Furniture  Co.  is 
reported  as  having  plans  prepared  for  a  198x132  ft. 
8-story  warehouse,  and  a  66x132  ft.  factory,  to  cost 
about  $200,000. 

Salt  Lake  City,  Ulah. — The  Watkins  Contract  Co.,  of 
Provo.  is  reported  to  have  received  the  contract  for 
erecting  the  plant  of  the  Utah  Ice  &  Cold  Storage  Co., 
for  $31,000. 

San  Francisco,  Cal. — Building  permits  have  been 
granted  to  Scott  &  Van  Arsdale  for  the  erection  of  a 
7-story  building  at  4th  and  Mission  Sts.,  and  to  the 
Wilcox  Realty  Co.  for  the  erection  of  a  85x100  ft.  6- 
story  building  at  3d  and  Mission  Sts. 

Mandan.  S.  D.' — ^^It  Is  stated  that  bids  will  be  re- 
ceived at  the  office  of  the  First  National  Bank  until 
Jan.  23  for  a  50x84  ft.  2-8tory  and  basement  bank  and 
office  building. 

New  Yobk  City. 
Permits  for  the  following   huUdings  have  Veen  is- 
sued:   c,  signifies    cost;   o,    owner;  a,   architect;   m. 
mason;  cr,  carpenter ;  and  h,  huildcr. 

Broome  and  Ridge  Sts,  6-story  br,  tenemt  and  stores  : 
c,  $40,000  ;  o,  Levine  &  Davis ;  a,  Bernstein  &  Bern- 
stein. 

Madison  and  Clinton  Sts,  6-story  br  tenemt  and 
stores ;  c,  $40,000 ;  o,  Chas  Friedman  ;  a,  Bernstein  & 
Bernstein. 

Washington  Pi  and  Mercer  St,  ll-story  br  loft  bldg : 
y,  $225,000 ;  o,  H  &  H  Sonn :  a,  H  Fouchaux. 

Ave  C  and  7th  St,  6-8tory^  br  tenemt  and  stores  ; 
f,  $60,000  ;  o,  Wachsman  &  Hoffberg ;  a,  Horenburger 
&  Straub. 

Ave  C  and  6th  St,  2  6-story  br  tenemts  and  stores : 
f ,  total,  $50,000  ;  o,  Isaac  Kletnfeld ;  a,  Horenburger 
&  Straub. 

338  and  340  E  21st  St,  6-8tory  br  tenemt  and 
stores ;  c.  $35,000  ;  o,  Saml.  Parnass ;  a,  Horenburger 
&  Straub. 

115th  St  and  Pleasant  Ave,  7-story  br  loft  and 
store  bldg ;  c,  $50,000 ;  o,  Simon  Epstein  ;  a.  Suss  & 
Smallhelser. 

Bway  and  130th  St.  7-Btory  br  stable ;  c,  $30,000  : 
o,  Loton  Horton  ;  a,  F.  A.  Rorke. 

DWELLINGS. 

Philadelphia,  Pa. — Joseph  P.  Myers,  516  Willow  St.. 
Is  stated  to  have  received  the  contract  for  erecting  a 
5-story  brick  addition  to  the  Blenheim  Apartment 
House,  at  17th  and  Chestnut  Sts..  for  $43,000.  J.  W. 
Hallahan  Is   the  proprietor. 

Wilmington.  Del. — Edwin  C.  Biddle,  of  Philadel- 
phia, Pa.,  is  to  erect  90  brick  dwellings,  2  story.  7 
and  8  rooms,  on  Vandever  Ave.  and  Locust  St.,  at  a 
total  cost  of  $135,000.  Agent,  Jas.  L.  Carpenter,  823 
Market   St..   Wilmington. 

Horace  Trumbauer,  Land  Title  Bldg.,  Is  stated  to 
have  prepared  plans  for  the  erection  of  a  12-story 
apartment  house  at  213  to  225  S.  16th  St.,  to  cost 
$1,000,000.      Owner,    John    Stafford. 

Nashville.  Tenn. — It  Is  stated  that  J.  C.  McLanhan 
Is  preparing  to  erect  an  apartment  house  at  Vine  & 
rnlon  Sts.,  to  cost  $100,000. 

Han  Francisco,  Cal. — Maurice  Rosenthal  is  reported 
interested  iu  the  erection  of  an  apartment  house  at 
Stanyan  and  Oak  Sts. :  probable  cost.  $55,000.  Archi- 
tect. W.  M.  Koenlg,  120  Sutter  St. 

Denver.  Colo. — -It  Is  stated  that  an  apartment  house 
will  be  erected  on  S.  15th  St.  and  W.  14th  Ave.,  to 
fOBt  $40,000.     Jerome  S.   Riche  Is  reported  Interested. 


Nbw  Yoek  City. 

Permits  for  the  following  huUdings  have  been  is- 
sued: c,  signifies  cost;  0,  owner;  a,  arohiteot;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

237  and  239  W  43d  St,  alterations  to  7-8tory  br 
tenemt;  c,  $28,000;  o,  Frank  L  Delisie;  a,  Frank  A 
Rooke ;  m,  Rlchd  Deeves  &  Son. 

SCHOOLS. 

Boston,  Mass. — Bids  will  be  received  by  the  School 
house  Comrs.  until  Jan.  21  for  erecting  a  primary 
school  on  School  St.,  West  Roxbury,  and  for  install- 
ing electric  work  in  the  Lowell  Dlst.  Grammar  School, 
Roxbury.  Bids  will  also  be  received  Jan.  26  for  erect- 
ing a  grammar  school  on  Heath  St.,  Lowell  Ulst.  R. 
ClTpston  Sturgis,  Chmn. 

Pitchburg,  Mass.— See  "Sewerage  and  Sewage  Dis- 
posal." 

Chiaopee,  Mass. — See  "Water." 

Brooklyn,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  a  3-story  brick  school  at  Ave.  K  and  39th 
St.,  to  cost  $140,000.  Archt.,  C.  B.  J.  Snyder,  Park 
Ave.  and  59th  St.,   New  York  City. 

New  York,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snyder,  Supt.  School  Bldg.,  N.  Y.  City, 
Jan.  12,  for  ventilating  and  heating  schools :  a.  Long 
Island  City  High  School,  Queens  Boro. ;  6,  School 
31,  Boro.  of  Manhattan :  Jas.  Curran  Mfg.  Co.,  a, 
$25,000;  6,  $27,000.  Walker  &  Chambers,  a,  $24,- 
727;  b,  $28,344.  E.  Rutzler,  a,  $23,800;  6,  $27,000. 
United  Htg.  Co.,  366  W.  Bway.,  a,  $23,241  (award- 
ed). Williams  &  Gerstie,  1st  Ave.  and  44th  St.,  a, 
$23,995;    b,  $23,995    (awarded).      John   Neal's   Sons, 

a,  $23,992. 

The  following  bids  were  opened  Jan.  14  by  the 
Bd.  of  Trus.  of  College  of  City  of  N.  Y.  for  terra 
cotta  work  for  the  new  buildings  to  be  erected  at 
St.  Nicholas  Terrace,  140th  St.,  Amsterdam  Ave.  and 
138th  St. :  Perth  Amboy  Terra  Cotta  Co.,  $246,300 ; 
Excelsior  Terra  Cotta  Co.,  $256,565 ;  Conkllng-Arm- 
strong  Terra  Cotta  Co.,  $258,000;  N.  Y.  Architectural 
Terra  Cotta  Co.,  $280,000. 

Bids  were  also  opened  at  the  same  time  and  place 
for  the  excavation,  rock  blasting  and  foundation 
walls,  as  follows  :  a,  work  complete  as  specified ;  6, 
If  the  walls  are  built  of  rubble  masonry  :  V.  J.  Hed- 
den  &  Sons.  13  Bank  St.,  Newark,  N.  J.,  a.  $145,250: 
6,  $133,789.  Herman  Probst,  a,  $190,300;  6,  $178,- 
500.  T.  B.  Crlmmlns,  a,  $199,280  ;  b,  $154,704.  John 
Slattery,  a.  $285,374;  b,  $252,954.  Wells  Bros.  Co., 
a   and    6,   $219,547.      Alex.    Brown,   Jr.,   a,    $190,647 : 

b,  $175,611.     John  J.  McQuade,  a,  $172,000;  b,  $157.- 
000.     Thos.  Cockerill  &  Son,  a,  $192,950 ;  6,  $182,000. 

Plans  have  been  filed  for  the  erection  of  a  4-atory 
brick  school  for  the  Church  of  Our  Lady  of  Good 
Counsel,  90th  St.  near  3d  Ave.,  to  cost  $100,000. 
Archt.,  T.  A.  de  Meuron. 

Bids  will  be  received  Jan.  26  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  N.  Y.  City,  for  sanitary  work 
in  School  No.  130,  Boro.  of  Brooklyn. 

Ligonier,  Pa. — Bids  will  be  received  Feb.  2  by  the 
Ligonler  Boro.  School  Bd.  for  $20,000  school  bonds. 
H.  L.  McMurray,  Secy. 

Syracuse,  N.  Y. — Bids  are  wanted  .Tan.  19  for 
erecting  the  19th  Ward  School.  Wm.  H.  Jones,  Clk. 
Bd.   Contract  and  Supply. 

Watertown,  N.  Y. — Bids  are  wanted  Jan.  19  for 
furnishing  material  for  steel  ceilings  and  electric  wir- 
ing the  new  high  school.  C.  M.  Rexford,  Chmn. 
Bldg.   Com.   Bd.  of  Educ. 

Pittsburn,  Pa. — It  is  stated  that  plans  are  being 
prepared  and  contracts,  will  soon  be  let  for  an  ad- 
dition to  the  Carnegie  Institute,  to  cost  about  $3,- 
600,000.     W.  N.  Frew,  Pres.  Bd.  of  Dirs. 

Allentown,  Pa. — It  Is  stated  plans  are  being  pre- 
pared for  the  buildings  for  the  Greater  Muhlenberg 
College  to  be  erected  west  of  the  city  limits  of  Allen- 
town,  to  cost  about  $250,000. 

Norfolk,  Va. — The  Common  Council  Is  stated  to 
have  adopted  an  ordinance  appropriating  $35,000  for 
the  purchase  of  a  site  and  the  erection  of  an  ad- 
ditional school. 

Toledo,  O. — Bids  will  be  received  Feb.  7  by  the 
Bd.  of  Educ.  for  furnishing  material  and  erecting  an 
8-room  addition  to  the  East  Side  Central  Bldg. 
Franklin   Hubbard.   Clk.  Bd.   of  Educ. 

Cleveland,  O. — The  Bd.  of  Education  on  Jan.  6 
sold  $250,000  school  bonds. 

Huntington,  Ind. — Bids  will  be  received  Jan.  23  by 
John  D.  Miller,  Trus.  of  Union  Township,  for  fur- 
nishing material  and  erecting  an  addition  to  brick 
school  in  Dlst.  No.  5.  A.  D.  Mohler,  Archt.,  Hunt- 
ington. 

Darien,  Wis. — Bids  are  wanted  Feb.  2  for  erecting 
a  high  school  in  Dlst.  No.  7.     Address  H.  J.  Heyer. 

Ames,  /o.— The  Trus.  of  the  Iowa  State  College 
are  stated  to  have  adopted  the  preliminary  plans  of 
Proudfoot  &  Bird,  of  Des  Moines,  for  the  erection  of 
the  central  building;    cost,    $225,000. 

Des  Moines.  la. — Mrs.  D.  R.  Ewlng  has  donated 
$25,000  to  Drake  University,  for  a  library  building. 

Normuh,  O  T. — The  University  Science  Hall  is  re- 
ported destroyed  by  fire  Jan.  6. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

New  York.  N.  Y. — Bids  will  be  received  Jan.  20  by 
F.  W.  Gibson.  Deputy  &  Acting  Comr.  of  Street  Clean- 
ing, for  furnishing  and  delivering  100  ash  carts ;  also 
100  combination  can  and  bag  carriers  for  the  Bor- 
oughs of  Manhattan  and  Bronx. 

Wilmington,  Del. — According  to  local  press  reports 
the  following  are  the  lowest  bids  received  by  the  City 
Council  Jan.  8  for  collecting  and  removing  the  gar- 
bage for  the  next  3  years,  beginning  Feb.  1  :  For  the 
entire  city.  J.  Edw.  ^ahey.  $31,000;  1st  district.  B.  & 
W  F  Donohue,  $4,968 ;  2d  district,  J.  Edw.  Fahey 
and  John  Logue,  each  $7.500 ;  3d  district,  J.  Edw. 
Fahey.  $8,750,  and  4th  district,  A.  G.  B.  Anderson, 
$14,750. 


GOVERNMENT  WORK. 

Boston,  Mass. — Bids  are  wanted  Feb.  12  for  con- 
structing breakwater  at  Gloucester  harbor.  Capt. 
Harry  Taylor,  Corps  Kngrs. 

Bids  are  wanted  Feb.  16  for  constructing  a  break- 
water at  Bockport  Harbor,  Mass.  Capt.  Harry  Tay- 
lor, Corps  Engrs.,  U.  S.  A. 

Shamokin,  Pa. — U.  S.  Senate  has  passed  a  bill  pro- 
viding for  a  public  building  for  Shamokin,  at  a  cost 
of  $100,000. 

Ft.  Howard,  Md. — Bids  are  wanted  Jan.  26  for  fur- 
nishing material  for  grading  and  roadmaking  at  this 
post.     Capt.  Wm.  E.  Ilorton,  Q.  M.,  Baltimore. 

New  York,  N.  Y.— Bids  will  be  received  at  the  U. 
S.  Engr.  Office,  New  York.  Feb.  16,  for  dredging  In 
Passaic  River,  N.  J.,  as  advertised  In  The  Engineer- 
ing Record. 

Philadelphia,  Pa. — Bids  are  wanted  Feb.  21  for 
constructing  a  brick  and  steel  building  for  machine, 
boiler  and  blacksmith  shops  at  the  Navy  Yard,  League 
Island.  Pa.  Appropriation.  $307,660.  Mordecal  T. 
Endlcott,  Ch.  Bureau  of  Yards  &  Docks,  Navy  Dept,, 
Washington,  D.  C. 

8t.  Augustine,  Fla. — Bids  will  be  received  at  the 
U.  S.  Engr.  Office,  St.  Augustine.  Feb.  12.  for  con- 
structing Jetties  at  the  entrance  to  St.  Johns  River, 
Fla..  as  advertised  In  The  Engineering  Record. 

Norfolk,  Va. — Bids  will  be  received  at  the  Engrs. 
Office,  U.  S.  Army,  Room  2,  Custom  House,  Norfolk, 
until  Feb.  13  for  dredging  harbor  at  Cape  Charles 
City,  Va. 

Chicago,  111. — Bids  will  be  received  at  the  V.  S. 
F:ngr.  Office,  Chicago,  Feb.  10,  for  dredging  In  Ca- 
lumet River,  111.,  as  advertised  In  The  Engineering 
Record. 

Burlington,  la. — Bids  will  be  received  by  the  Su- 
perv.  Archt.,  Treas.  Dept.,  Washington,  D.  C,  Feb. 
19,  for  the  construction  of  an  extension  to  the  U.  S. 
Post  Office  at  Burlington,  as  advertised  In  The  En- 
gineering Record. 

Creston,  la. — Bids  will  be  received  at  the  ofllee  of 
the  Superv.  Archt.,  Treas.  Dept.,  Feb.  25,  for  the  In- 
stallation of  a  conduit  and  electric  wiring  system  tor 
the  U.  S.  Post  Office  at  Crcston,  as  advertised  in  The 
Engineering  Record. 

Superior,  Wis. — Bids  are  wanted  Feb.  9  tor  dredg- 
ing trench  for  proposed  new  south  pier,  Superior  En- 
try,   Superior,    Wis.      Capt.     D.    D.     Galllard,    Corps 

Engrs..  U.  S.  A.,  Duluth.  .Minn. 

Ft.  Riley,  Kan. — Bids  will  be  received  here  by 
Capt.  O.  O.  Cress.  Q.  M..  until  Feb.  16  for  grading 
as  advertised   in  The  Engineering  Record. 

Memphis,  Tenn. — Bids  will  be  received  at  the  U 
S.  Engr.  Office,  Feb.  12,  for  levee  construction  in 
3d  Dlst,  improving  Mississippi  River,  involving  about 
1,850,000  cu.  yds.  of  earthwork,  as  advertised  in  The 
Engineering  Record. 

National  Military  Home,  Kan. — Bids  are  wanted 
about  Jan.  24  for  furnishing  material  and  construct- 
ing headquarters  building,  combination  barracks  and 
chaplain's  quarters.     J.  G.  Rowland,  Governor 

Bids  are  Wanted  i'eb.  10  for  levee  work  in  Upper 
and  Lower  St.  Francis,  White  River,  Upper  Yazoo  and 
Keel  foot  Levee  Dists.  Capt.  F.  W.  Van  C  Lucas 
Corps   Engrs. 

Algiers,  /./O.. — Bids  are  wanted  Feb.  4  for  construct- 
ing a  marine  barracks  and  officers'  quarters  at  the 
Naval  Station,  Algiers.  Col.  P.  L.  Denny,  Quarter- 
master, U.  S.   M.  C.,  Washington,  D.  C. 

Boise  City,  Idaho. — The  C.  B.  Kruse  Htg.  Co  of 
Milwaukee,  Wis.,  Is  stated  to  have  secured  the  con- 
tract for  the  ventilating  and  heating  plant  for  the 
U.    S.    Government   Bldg.    at    Boise    City,   for    about 

Son  Diego,  Cal.^Bida  are  wanted  Feb.  9  for  con- 
structing a  hospital ;  also  for  heating,  plumbing  and 
electric  wiring  several  buildings;  also  for  plumbing 
and  wiring  several  other  buildings.  Address  Capt.  R. 
H.  Rolfe,  Q.  M. 

San  Francisco,  Cal. — Bids  are  wanted  Feb.  18  for 
constructing  5  magazine  buildings,  renewal  of  water 
mains,  repair  to  wharf  and  other  works  at  the  naval 
magazine.  Mare  Island.  Cal.  Blank  proposals,  with 
plans  and  specifications,  will  be  furnished  by  the  com- 
mandant of  the  Navy  Yard  on  deposit  of  $25  to  se- 
cure their  return.  Chas.  O'Nell,  Ch.  Bureau  of  Ord- 
nance, Navy  Dept. 

MISCELLANEOUS. 

.Marlboro,  Mass. — See  "Sewerage  and  Sewage  Dis- 
posal." 

New  York,  N.  Y. — The  lowest  bid  tor  building  Jef- 
ferson Park  is  stated  to  have  been  submitted  by  Bart. 
Dunn,  444  E.  68th  St.,  for  $146,958. 

Thos.  Cockerill  &  Son,  147  Columbus  Ave.,  are 
stated  to  have  submitted  the  lowest  bid  for  erecting 
a  pavilion  in  Wm.  H.  Seward  Park,  for  $78,000. 

Bids  will  be  received  Jan.  22  by  the  Park  Bd.  for 
furnishing  and  delivering  a  portable  stone  crushing 
plant,  trucks  and  carts  for  parks ;  also  for  furnishing 
and  delivering  cement,  lime  and  brick  in  Bronx  and 
Claremont  Parks,  Boro.  Bronx.  Wm.  R.  Wilcox, 
Chmn.  Comrs.  of  Parks. 

Bids  will  be  received  Jan.  22  by  Thos.  Sturgis,  Fire 
Comr.,  for  furnishing  and  delivering  20  steel  heaters 
for  use  in  the  Boroughs  of  Manhattan  and  Bronx. 

Bids  will  be  received  Jan.  27  by  McDougall  Hawkes, 
Comr.  of  Docks,  for  furnishing  material  required  tor 
the  construction  of  a  pier  with  appurtenances  on  the 
westerly  side  of  Blackweil's  Island,  in  the  vicinity  of 
Metropolitan  Hospital.  East  River. 

Brooklyn,  N.  Y. — The  Union  Terminal  Co.  has  been 
Incorporated,  with  a  capital  of  $40,000,000,  to  con- 
struct a  tunnel  to  connect  the  trolley  and  steam  lines 
of  Jersey  City  with  Union  Square  and  the  Bushwick 
section  ot  Brooklyn.  The  promoters  Include  Francis 
H.  Leggett,  oT  Morrlstown,  N.  J. ;  Appleton  D.  Palmer, 
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ay..  New 
of  Jersey  City,  N.  J. 
•  Bids  will  be  received  Jan.  26  by  C.  B.  J.  Synder. 
Supt.  of  School  Bldgs.,  N.  Y.  (.'Ity.  for  furnishing  and 
delivering  plumbers .  steamfltters',  etc..  supplies  to 
I  he  workshop  of  the  Dept.  of  Educ.  for  the  year  end- 
ing Dec  31,  1903. 

OmiKl  Ledge,  itich. — Saml.  Jarvis.  of  Lansing,  Is 
reported  interested  in  the  construction  of  a  dam  at 
the  Beach  site,  3  miles  above  Grand  Ledge.  A  steam 
plant  will  also  be  instituted. 

^hrcveport.  La. — Bids  are  wanted  Feb.  4  for  con- 
structing the  following  levee  work  in  the  parish  of 
Caddo :  Simpson  Lake  levee,  15.000  cu.  yds. ;  llurri- 
cane  Bluff  levee,  40.000  cu.  yds. ;  Upper  Eagle  liend 
levee,  10,000  cu.  vds.  :  Bagley  levee.  2.'j,000  cu.  yds.  ; 
Long  Point  levee,'  40.000  cu.  yds. :  Woodlawn  levee, 
13,000  cu.  yds. :  Ashwood  levee.  23,000  cu.  yds. :  Upiwr 
I'ascagoula  levee.  30,000  cu.  yds.,  and  Whitehall  levee. 
23.000  cu.  yds.  .Vddress  State  Engr.  S.  N.  Kerley, 
Secy.  Bd.  of  Comrs. 

ilarysciUe,  Cal. — E.  J.  Thorp,  a  prominent  rancher 
of  this  section,  is  reported  to  have  devised  a  plan  for 
relieving  the  vast  Sutter  County  tule  basin  of  flood 
waters ;  his  plan  is  to  cut  a  300-ft.  wide  canal  from 
the  Southern  Pacific  trestle  southwesterly  to  the 
junction  of  the  Feather  and  Sacramento  Rivers.  An 
appropriation  to  dig  the  proposed  canal  will  be  asked 
from  the  State. 

Winnipeg,  Man. — Bids  are  wanted  Feb.  17  for 
about  15,000  to  20.000  bbls.  of  cement,  as  advertised 
in  The  Engineering  Record. 

NEW    INDUSTRIAL    PLANTS. 

The  Roberts,  Johnson  &  Rand  Shoe  Co.,  13th  & 
Mullanphy  Sts.,  St.  Louis,  Mo.,  will  erect  a  5-story, 
290i60-fL  factory  building.  Electric  transmission  of 
power  will  be  used,  and  an  engine  of  about  250-11. -P.. 
with  a  direct-connected  dynamo  of  alrout  175-Kw.,  and 
boilers   of  proportionate  capacity,  will  be   required. 

The  Standard  Rock  Candy  Co.,  St.  James  Bldg., 
New  York,  has  in  course  of  erection  at  Nos.  445  to 
457  West  3l8t  St.,  New  York,  a  6-story,  basement 
and  8ub-t>asement,  fireproof  factory  of  mill  construc- 
tion, which  will  be  equipped  with  Corliss  tandem 
condensing  engines,  dynamos,  motors,  compression  re- 
frigeration, etc  The  mechanical  engineering  of  the 
plant  is  in  charge  of  P.  H.  Moses.  35  Nassau  St., 
New  Y^ork,  and  P.  J.  Carlln  &  Co.,  Brooklyn,  are  the 
principal  contractore  for  the  building. 

The  Challenge  Machinery  Co..  2529-2555  Leo  St., 
Station  W,  Chicago,  will  at  once  commence  the  erec- 
tion of  a  2-8tory  factory,  to  be  about  50x500  ft.,  with 
a  50i60-ft.  power  house,  at  Grand  Haven,  Mich.  A 
125-H.-1'.  engine  and  boilers  of  200  H.-P.  will  be  In- 
stalled. 

The  Standard  Food  Co.,  Binghamton,  N.  Y.,  will 
erect  a  3  and  4-story,  44xl34-ft.  factory  and  Install 
a  lOO-H.-P.  engine  and  a  150-H.-P.  boiler. 

The  Christy  Fire  Clay  Co.,  St.  Louis,  Mo.,  will 
erect  a  4-Btory  building  to  be  about  60x200-ft.,  the 
basement  to  be  devoted  to  preparing  and  tempering 
clay  batches,  and  the  main  and  upper  floors  to  mak- 
ing clay  products.  Provision  will  be  made  in  the 
basement  for  grinding  and  conveying  machinery  and 
there  will  be  two  elevators  running  to  the  upper 
floors.  The  plant  will  be  provided  with  the  neces- 
sary kilns,  railroad  tracks  and  storage  facilities. 

The  Belleville,  Ont.,  Portland  Cement  Co.,  Ltd., 
will  begin  the  construction  of  a  2,500-bbl.  mill  as 
soon  as  the  weather  permits.  The  buildings  will  be 
built  of  stone  and  include  a  125x220-ft.  kiln  room, 
60xl6.5-ft  engine  room,  115xl65-fl.  mill  room,  stone 
and  coal  houses,  storehouses,  machine  shop,  etc.  The 
power  plant  will  consist  of  four  400-H.-P.,  tandem 
compound  engines  direct-connected  to  line  shafts,  two 
400-H.-P.  engine  generator  units,  and  two  lOO-H.-P. 
lighting  engines.  C.  B.  English,  mechanical  engi- 
neer. 

The  Lawrencevllle,  Va.,  Mfg.  Co.  will  erect  a  fur- 
niture factory  and  Install  an  electric  light  plant  of 
300  incandescent  and  30  arc  lights.  The  company 
will  need  boilers,  engines,  dynamos,  motors,  etc. 
Hugh  C.   Bisdon,  Secy. 

The  Hartford  Dairy  Co.,  49  Catlin  Bldg..  Hartford. 
Conn.,  has  let  the  contract  for  a  new  building,  and  is 
in  the  market  for  boilers  of  200  U.-P.  and  a  23  to  311- 
ton  refrigerating  plant.  The  Ice  machinery,  includ 
Ing  the  well  and  brine  pumps,  and  the  separators  and 
clarlfiers,  will  be  driven  by  steam,  and  other  special 
machinery  will  be  driven  by  electric  current  furnished 
by  the  Hartford   Electric  Light  Co. 

George  A.  Stevens,  Hartsvllle.  Mass.,  is  erecting  a 
2-«tory.  100x44-ft.  box  shop  and  Baw-mlll  and  a  30% 
50-ft.  foundry  at  Great  Barrlngton.  The  capacity 
of  the  power  plant   will  be  60  H.  P. 

The  Champion  Tool  &  Handle  Works,  Evart,  Mich., 
will  erect  a  branch  plant  at  Cairo,  HI.  The  main 
building  will  be  90x40  ft,  and  gasoline  engines  will 
be   Installed. 

BUSINESS  NOTES. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  sales :  Cleveland,  C.  Worsted  Co., 
IT.vn.-P.  tandfm  compountl  engine:  IMttsburg.  l*a.. 
Spring  &  Steel  Co.,  two  160-H.-I'.  engines. 

The  Sprague  Electric  Co.  supplied  a  large  amount 
of  flexible  metallic  conduit  and  steel  armored  con- 
ductors for  the  new  addition  to  the  White  Hoiis"  Im 
Washington,  and  has  also  received  additional  orders 
for  ventilating  outfits   for  the  same  building. 

Among  recent  orders  received  by  the  Amerii-«n 
Blower  Co.,  of  Detroit,  Mich.,  are  mentioned  six  large 
steel  plate  fans  with  electric  motore  for  public  batbs 
In  New  York  City:  heating  and  ventilating  apparatus 
for  a  school  at  Delray,  .Mich.:  for  Hchools  Nos.  2<i 
and  53,  Buffalo.  N.  Y. :  Illliernian  Bank  &  Trust  Co.. 
New  Orleans:  the  Deming  Co.,  Salem.  O. :  Arbuckle 
Bros. ;  MIsbawaka.  Ind..  Woolen  Mfg.  Co.  :  .M.  B. 
Slartin  Co.,  Grand  Rapids.  Mich. :  also  mechanical 
draft  apparatus  for  the  American  Brewing  Co..  Indi- 
anapolis, and  the  Don^^las,  Ariz.,  Improvement  Co.. 
and  drying  outfits  for  the  Palmer  Mfg.  Co.,  Detroit : 
cooperage  plant  of  Arbuckle  Bros.,  New  York  City: 
Wisconsin  Veneer  Co..  Rhinelander,  Wis,  :  Harbison 
ft  Walker  Co..  Hays  Station,  Pa. :  and  the  Canton  & 
Malvern  Fire  Brick  Paving  Co.,  Akron,  .0. 


The  Robinson  Merrill  Pottery  Co.,  The  Robinson 
Bros.  &  Co.,  The  Crown  Fire  Clay  Co.,  The  Royal 
Sewer  Pipe  &  Fire  Brick  Co..  The  Lock  Haven  Sewer 
Pipe  Co.,  and  The  Canton  &  Malvern  Fire  Brick  Pav- 
ing Co.  have  been  merged  Into  The  Robinson  Clay 
Product  Co.,  of  Akron,  O..  which  will  own  and  oper- 
ate the  above  uamed  properties.  The  personnel  of 
the  mauagemeut  will  bo  luu-hanged. 

The  New  York  Coutineutal  Jewell  Flltiatiou  Co.  re- 
ports that  it  has  received  an  order  from  the  York, 
England,  Water  Works  for  iin  additional  filter  plant, 
to  have  a  dally  capacity  of  2,000,000  imperial  gal- 
lons. The  company  installed  a  filter  plant  at  York 
last  year  with  a  daily  capacity  of  4,000,000  gallons, 
which  is  now  to  be  increased  to  6,000.000  gallons. 
The  company  also  reports  an  order  from  the  Hun- 
garian Government  for  the  equipment  of  the  Royal 
Hungarian  B.  B.  near  Buda  Pesth,  and  an  order  for 
an  addltior  to  the  boiler  iced  water  purifying  plant 
at  the  179th  St.  pumping  station  of  the  Manhattan 
Department  of  Water  Supply,  New  York. 

The  Equitable  Bulldiug.  HosIoh.  wliUb  was  par- 
tially destroyed  by  fire  on  .lau.  1),  will  be  entirely  re- 
wired by  Sargent,  Couant  iNs  Co..  of  that  city,  who 
had  a  crew  of  men  at  work  mfiking  temporary  con- 
nections within  twenty  minutes  after  the  fire  was 
under  control.  It  may  be  noted  that  this  company, 
whose  old  offices  were  entirely  gutted,  was  trans- 
acting business  in  new  quarters  with  a  complete  of- 
fice equipment,  telephone  service,  etc.,  in  less  than 
twenty-four  hours  after  the  fire  was  extinguished. 


PROPOSALS   OPEN, 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Jan.  20.   Evans,  Colo Dec.  27 

Jan.  24.   Mlddletown,  N.  Y Jan.  10 

Jan.  20.  Sacramento.   Cal Jan.  17 

Jan.  28.  Filters,  reserv'r,  etc.,  Washington, D.C.Jan.    3 

Adv.,  Eng.  Record,  Jan.  3  to  17. 

Jan.  30.  Havre,   Mont Dec.  27 

Feb.     1.  Brinkley,  Ark Jan.  10 

Feb.     2.   Wessington  Springs.  S.  D Jan.  17 

Feb.     2.   I>umping  Engine.  Winnipeg,  Man Jan.  17 

Adv..  Eng.  Record,  Jan.  17. 

Feb.     2.   Rayne.    La Jan.  17 

Feb.     2.   Winnipeg.   Man Jan.  10 

Feb.    2.  Gillett,   Wis Jan.  10 

Feb.    6.   Wellsvllle,    O Jan.  10 

Adv..  Eng.  Record,  Jan.  10. 

Mar.  14.  Dillon,  -Afont Jan.  10 

Meters,  Schenectady,  N.  Y Dec.  13 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Jan.  19.  Ottumwa,   la Jan.  17 

Jan.  21.  Buffalo,   N.   Y Jan.  17 

Jan.  21.  Cincinnati,  O Jan.  10 

Jan.  22.  Cleveland,  O Jan.  17 

Jan.  23.  Sandusky,   O Jan.  17 

Jan.  23.   Decatur,   111 Jan.     3 

Jan.  24.  Spokane.   Wash Jan.  17 

Jan.  24.  Dixon,   111 : Jan.  10 

Jan.  20.  Columbus,    O Jan.  17 

.Tan.  26.   Lewlston,   Idaho   .  .' : Jan.  17 

Jan.  26.  Cincinnati,    O Jan.    3 

Jan.  27.  New  Haven,  Conn Jan.  17 

Jan.  27.  Newark,  O Jan.  10 

Jan.  29.  Ft.   Duchesne,    Utah Jan.  10 

Jan.  31.   Rock   Island,   111 Jan.  17 

Jan.  —  Walnut,    111 Dec.  13 

Feb.    2.  New  Orleans,  La Nov.  29 

Adv..  Eng.  Record,  Nov.  29  to  Jan.  17. 

Feb.    5.  Ft.    Apacne,   Ariz Jan.  10 

Feb.    7.  Philadelphia.    Pa Jan.  10 

Feb.    9.  Cincinnati.    O Jan.  1 7 

Feb.  14.  Washington,  D.   C Jan.  17 

Adv..    Eng.    Record,    Jan.    17. 
Mar.    1.   Peoria,    111 Jan.  17 

,  BRIDGES. 

Jan.  20.  Albany,    N.    Y Jan.  17 

Jan.  20.  Substructure,  Northport,  Wis Jan.  17 

Jan.  20.  New  York,  N.  Y Jan.    3 

Jan.  21.  Superstructure,    Northport,    Wis Jan.  17 

Jan.  24.  Casco,  Mich Jan.  17 

Jan.  24.  Wingham.    Ont Jan.  17 

Jan.  27.  East  Peoria.  Ill Jan.  10 

Jan.  '28.  Springfield,   O Jan.  10 

Jan.  —  Peoria,    III Dec.  18 

Feb.    1.  Jacksonville,  Fla .Tan.  10 

l"eb.    9.  Fredericton.    N.    f! Jan.  17 

Feb.  10.  Arkadelphia,   Ark Jan.  10 

Feb.  10.  Castrovllle,    Tex .Tan.     3 

Feb.  14.  Bay    City,    Mich Jan.  17 

Adv.,    Eng.    Record.    Jan.    17. 

PAVING  AND  ROADMAKINO. 

Jan.  20.  Sioux  City,   In Ian.  1 7 

Jan.  20.  Lindsay,  Ont Jan.  17 

Jan.  20.  Cleveland,   O Jan.  10 

Jan.  22.  Buffalo,  N.  Y Jan.  17 

Jan.  2,3.  Denver,   Colo Jan.  17 

Jan.  23.  Cincinnati,   O Jan.  10 

Jan.  24.  Greenville,    O Jan.  10 

Jan.  26.  Toledo,  O Jan.  17 

Jan.  26.  Union,    N.    J Jan.  10 

Jan.  27.  Seattle,   Wash Jan.  17 

Jan.  27.  Cleveland.   O ; Jan.  10 

Jan.  29.  Cleveland.   O Jan.    3 

.Tan.  30.  Owosso,    Mich Jan.  10 

Adv..  Eng.  Record,  Jan.  10. 

Jan.  31.  Akron.   O Jan.  17 

Feb.    1.  Burlington.    la Jan.    3 

Feb.     3.  Springfield.   Mo Jan.  1  7 

Feb.     3.  Cleveland.    O Jan.  10 

Feb.    4.  Portland,    Ind .Tan.  17 

Feb.     4.  Sandusky.    O Jan.  1 0 

Feb.    4.  Cincinnati,  O Jan.  10 

I'eb.    9.  Toledo.  O Jan.  1 7 

Feb.  10.  Newark.  O Tan.  ]" 

Feb.  14.  Lafayette,  Ind Dec.  27 

Feb.  17.  Three    Rivers.    Mich Jan.  10 

Adv.,  Eng.  Record.  Jan.  10, 

Feb,  23.  Fond  du   Lac,   Wis Ian      :'. 

Adv..  Eng.  Record,  Jan.  3  to  17, 

POWER.  GAS  AND  ELECTRICITY. 

Jan.  19.  St,    Paul.    Minn Jan   17 

Jan.  19.  New  York.  N.  Y Jan.  10 

Jan.  30.   Havre.   Mont Dec.  27 

Jan.   —  South  Norwalk,  Conn Dec.  18 

Feb.    \.  Brinkley,  Ark Jan.  10 


Jan.  20. 
Jan.  20. 
Jan.  21. 
Jan.  22. 
Jan.  22. 

Jan.  22. 

Jan.  24. 
Jan.  24. 
Jan.  26. 
Jan.  26. 
Jan.  20. 

Jan.  27. 
Jan.  28. 
Jail.  29. 
Jan.  29. 

Jan.  30. 

Jan.  31. 
Feb.  2. 
Feb.    3. 

Feb.  3. 

Feb.  4. 

Feb.  4. 

Feb.  5. 


Feb.  5 

Feb.  6 

Feb.  7 

Feb.  7. 

Feb.  9 

Feb.  9 

Feb.  9 


Feb.    2.  Rayne,    La Jan.  17 

Feb.  10.  Granbury    Tex ..;...  .Jan.  17 

Feb.  12.  Guayaquil,  Ecuador   Dec.  20 

Franchise,   Vicksburg,   Miss Jan.  17 

Mar.   4.   Franchise.    Manila,    P.    I Not.  IS 

Burlingame,   Kan Jan.  10 

GOVERNMENT  WORK. 

San  Francisco,  Cal Jan.  10 

Seattle,   Wash Jan.    3 

Los   Angeles,    Cal Jan.    3 

Chattanooga,  Tenn Dec.  27 

Buffalo,  N.  Y Dec.  27 

Adv.,  Eng.  Record.  Dec,  27  to  Jan.  17. 

Dredging,    Boston,    Mass Dec.  20 

Adv.,  Eng.  Itecord.  Dec.  20,  27.  Jan.  10, 17. 

Ft.   Fremont,   S.  C Jan.     3 

National   Military   Home,   Kan Jan.  17 

Ft.  Howard,  Md Jan.  17 

Chicago,    111 Jan.    3 

St.   Augustine,   Fla Jan.    3 

Adv.,  Eng.  Record,  Jan.  3  to  17. 

Creston,    la Jan.    3 

Ft.  Caswell,  N.  C Jan.  10 

Ft.  Duchesne,  Utah Jan.  10 

PhHadelphla.  Pa Jan.    3 

Adv.,  Eng.  Record.  Jan.  3  to  17. 

Newport,  R.   I Jan.    3 

Adv.,  Eng.  Record.  Jan.  3  to  17. 

Ft.   Caswell,  N.  C Jan.  10 

Ft.  Wadsworth.  N.  Y Jan.  10 

New  York,  N.  Y Jan.  10 

Adv.,  Eng.   Record.   Jan.  10,  17. 

San  Francisco,  Cal Jan.    3 

Algiers,    La Jan.  17 

Boston,  Mass Jan.  10 

Grand  Rapids,  Mich Jan.  10 

Adv.,  Eng.  Record,   Jan.  10,  17. 

Ft.  Apache,  Ariz Jan.  10 

Ft.   Logan,   Colo Jan.  10 

Sewer,    Philadelphia,    Pa Jan.  10 

Dry  dock,  Philadelphia,   Pa Dec.  2o 

San   Diego,    Cal Jan.  17 

Superior,   Wis JaJi.  17 

Little  Rock,  Ark Jan.  10 

Adv.,  Eng.   Record.  Jan.  10,  17. 

Chicago,   III Jan.  17 

Adv.,  Eng.  Record,  Jan.  17. 

Memphis.  Tenn Jan.  17. 

Boston,    Mass Jan.  10 

Memphis.   Tenn Jen.  17 

Adv..  Eng.  Record.  Jan.  17. 

St.  Augustine,   Fla Jan.  17 

Adv.,  Eng.  Record.  Jan.  17. 

Boston,    Mass Jan.  17 

Newport,  B.  I Jan.  10 

Adv.,  Eng.  Record,  Jan.  10,  17. 

Norfolk,   Va Jan.  17 

Ft.   Riley,   Kan Jan.  17 

Adv.,  Eng.  Record,  Jan.  17. 

New  Y'ork,  N.  Y Jan.  17 

Adv.,    Eng.    Record,    Jan.    17, 

Boston,    Mass .Tan.  17 

San  Francisco,   Cal Jan.  17 

Burlington,  la Feb.  17 

Adv.,  Eng.  Record,  Jan.  17, 

Bldg..  Philadelphia.  Pa Jan.  17 

Creston.    la Jan.  17 

Adv.,   Eng.    Record.    Jan.    17. 

Dry  dock,  Cavlte,  P.  I Dec.  20 

BUILDINGS. 

School,  Watertown.  N.  Y Jan.  17 

School,   Syracuse.  N.  Y Jan.  17 

School,  New  York,  N.  Y Jan.  10 

School.   Brooklyn,   N.  Y Jan.  10 

School,  Dallas,  Tex Jan.  10 

School,  Bloomer,  Wis Jan.  10 

Pub.  Bldg.,  Danville.  Ky Jan.    3 

Bus.  bldg,  Flint,  Mich Dec.  2(1 

Pub.  Bldgs,,  Brooklyn,  N.  Y Jan.  17 

School,   Boston.   Mass Jan.  17 

Court   house,   Corslcana.   Tex Jan.  l(t 

School,    Huntington.    Ind Jan.  17 

Pub.    Bldg.,   Canton.   O Jan.  1 7 

Bank,   Mandan,   S.  D Jan.  1 7 

Jail,  Grand  Junction,   Colo Dec.  13 

School  plans,  Milwaukee.   Wis Jan.  10 

School,   Brooklyn.   N.    Y Jan.  17 

School.  Boston.  Mass Jan.l  7 

Library,    Jackson.    Mich Jan.  17 

School,  Abererombie,  N.   I) Jan.  10 

Hospital.    Kings   Park.   L.   1..   N.    Y... Jan.  17 

Court  house,  GentervlUe,   la .Tan.  10 

Library,  San  Bernardino.  Cal Jan.  10 

Masonic  Temple,  Washington,  T).  C...Ja*  10 

School,    Geneseo,    N.   Y Dec.  IS 

Church,   Scotchbridge,   O Nov.  29 

Church,  Marine  City.  Mich.... Dee.  27 

Church,   Springfield,   O Jan.  10 

School.   Clarksville,   la Jan.    3 

Hospital.    Springfield.    O Jan.     3 

Oflice   Bldg,.   Flint.    Mich Dec.  27 

Pub.  Bldg.  Plans.  Louisville,  Ky Dec,  27 

School,   Dickinson.    N.    Y Dec.    6 

School,   Darlen.    Wis Jan.  17 

Hotel.  Beaumont.  Tex Jan.  10 

Warehouse,  Aberdeen.   S.   D Jan.  10 

City  Hall,   Houston.   Tex Dec.  13 

School.  Columbus.  O Jan.  10 

School,  Toledo,  O Jan.  1 7 

Court  house,-  Lawrence,  Kan Jan.  17 

Library,  Norfolk,  Va Jan.  10 

Cbureli,  Carrollton.   Ky Jan.  17 

Church,  Selma.  .■^la Jan.  17 

School.   Qulncy.    Ill Jan.  10 

Pub.   bldg  plans,   Columbus,  O Dec.  20 


Feb.  10. 

Feb.  10. 
Feb.  10. 
Feb.  12. 

Feb.  12. 

Feb.  12. 
Feb.  12. 

Feb.  13. 
Feb.  16. 

Feb.  16. 

Feb.  16. 
Feb.  18. 
Feb.  19. 

Feb.  21. 
Feb.  25. 

Mar.  14. 


Jan.  19. 
Jau.  19. 
Jan.  19. 
.Tan.  19. 
Jan.  20. 
Jan.  20. 
Jan.  20. 
Jan.  20. 
Jan.  21. 
Jan.  21. 
Jan.  22. 
Jan.  23. 
Jan.  23. 
Jan.  23. 
Jan.  23. 
Jan.  24. 
Jan.  26. 
Jan.  26, 
Jan.  27. 
Jan.  27. 
Jan.  28. 
Jan.  28. 
Jan.  28. 
Jan.  30. 
Jan.  30. 
Jan.  31. 


Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb.  2. 
Feb.  2. 
Feb.  2. 
Feb.  2. 
Feb.  3. 
Feb.  7. 
Feb.  10. 
Feb.  14. 
Feb.  17. 
Feb.  18. 
Feb,  25. 
Feb.  28. 


Jan,  20. 
Jan.  20. 
Jan.  20. 
Jan.  22. 
Jan.  22. 
Jan.  24. 
Jan.  26. 
Jan.  27. 
Feb.  3. 
Feb.  4. 
Feb.  5. 
Feb,  17, 

Miir.  4. 
Mar.  — 


MISCELLANEOUS. 

(iarb.    Dlsp,.   New  York.   N.  Y . . 

Railroad.    Boston.   Mass 

Garb,  Disn,.  Kansas  Clt.v.  Mo.. 

Supplies.  New  Y'ork.  N.  \ 

Steel  Heaters,  New  York.  N.  Y'. . 
Breakwater.    Halifax.    N.    S. ... 

Supplies.   Brooklvn.    N.    Y 

Pier.    New   York.   N.   Y 

E.  Ry.  franchise.  Pasadena.  Cal 
Levee  Work.  Shreveport.  La... 
Levee  Work.  Bossier  City,   La. 

Cemeut.  Winnipeg.  Man 

.\dv,.  lOng.  Record.  Jan,  17, 
St.  Ry,  franchise.  Manila.  P.  I. 

R.  R.  Work.  Creede,  Colo 

R.  B.  work,  ClDclnnati,  0 


.Jan.  17 
.Jan.  17 
.Jan.  10 
.Jan.  17 
.Jan.  17 
.Jan.  3 
.Jan.  17 
.Jan.  17 
.Jan.  17 

Jan.  17 
.Jan.  10 

Jan.  17 


.Not,  ir 
,Jan  10 
.Dec.  20 


Jan.  24,  1903. 

THE    ENGINEERING     RECORD 

I'ablUbed  Weekly  by  the 

AIcGRAW  PUBLISHING  COMPANY 

MAIN  OFFICES  : 

114    LlBKBTX    StKBET,    NEW    YOBK. 

BRANCH  OFFICES: 
Boston,  540  Exchange  Building. 

P1TT8BUR0,  2446  Perryavllle  Avenue,  Allegheny. 
Chicago,  1140  Monadnocic  Biocli. 
London  Office,  Hastings  House,  Nortollj  St.,  Strand. 


SuBscKiPTioN  Rates  : 

Cnlted  States,  Canada  and  Mexico Jo.OO  a  year 

H'orelgn    subscription 6.00  a  year 

25  shillings.  25  marlcs.  31  (rancs. 

Foreign  subscriptions  may  be  sent  to  our  London  office. 


Remittances  should  be  made  by  checl;.  New  York 
draft  or  money  order  In  favor  of  The  Enoineebino 
Kecobd.  No  responsibility  is  assumed  for  payments 
made  otherwise,  except  those  for  subscriptions  to  the 
International  News  Company,  London,  or  our  London 
office. 


Bantered  at  the  New  York  Post  Office  as  Second  Class 
mall  matter. 

Copyright  1902,   by   The  McGraw   Publishing  Co. 
TABLi3  OF  LEADING  ARTICLES. 


The  Resistance  or  Strength  of  Metals  under  High 

Temperatures    97 

Continued    Growth    of    the   American    Society    of 

Civil   Engineers    97 

The  Omaha  Interstate  Bridge.   (Illustrated) 98 

The  Echo  Lake   Dam,   at  Milford,   Mass.      (Illus- 
trated)         103 

Compressive     Resistance    of     Concrfete-Steel     and 

Hooped    Concrete — V 105 

.V    New   Turbidimeter.      (Illustrated) 106 

The    Garvin's    Falls    Station    of    the    Manchester 

Traction,  Light  &  Power  Co.      (Illustrated)...    107 
The  Saltord  Sewage  Purification  Experiments.  .  .  .    109 

The  Charles   River  Dam,  Boston Ill 

The     Capacity     of     Cast-Iron     Sectional     Steam 
Boilers    Ill 


The  Resistance  or  Strength  of  Metals  under  High 
Temperatures, 


In  the  consideration  of  the  strength  or  re- 
sistance of  structural  metals  the  condition  of 
ordinary  temperature  is  so  closely  associated 
with  the  values  commonly  employed  in  engi- 
neering work  that  the  effect  of  either  very 
high  or  very  low  temperatures  is  frequently 
lost  sight  of.  In  the  exigencies  of  modern  con- 
struction much  more  than  formerly,  the  influ- 
ence of  extreme  temperatures  is  frequently  of 
the  greatest  moment.  Up  to  the  present  time 
the  effect  of  very  low  temperatures  is  of  little 
consequence,  although  the  old  idea  that  iron 
or  steel  would  become  excessively  brittle  at 
the  extremely  low  temperatures  of  this  latitude 
Ktill  holds  in  some  quarters  in  spite  of  the  fact 
that  such  results  were  chiefly,  if  not  entirely 
due  to  the  presence  of  an  amount  of  phos- 
phorus not  now  tolerated  in  structural  iron  or 
steel.  Undoubtedly  those  directions  in  which 
the  effect  of  unusual  temperatures  are  of  the 
moat  consequence  lie  in  the  field  of  such  struc- 
tures as  one  subject  to  high  temperatures  in- 
duced by  conflagrations. 

This  latter  observation  is  especially  applic- 
able to  the  beams  and  columns  employed  in 
the  construction  of  high  ofllce  and  other  sim- 
ilar buildings.  It  was  but  a  very  few  years 
ago  that  the  Building  Department  of  the  City 
of  New  York  conducted  a  number  of  tests  of 
cast  iron  and  steel  columns  at  various  tem- 
peratures, running  up  to  at  least  2,000  degrees 
Fahrenheit,  with  results  that  attracted  much 
attention  in  consequence  of  their  important 
bearing  upon  building  construction.  These 
columns  were  loaded  while  subjected  to  high 
temperature.  It  is  difficult  to  draw  perfectly 
definite  conclusions  from  the  results  of  such 
tests  in  consequence  of  the  variety  and  com- 
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plication  of  attending  conditions,  but  prob- 
ably it  may  be  stated  with  essential  accuracy 
ttiat  the  stiffness  or  strength  of  either  cast 
iron  or  steel  columns  is  not  sensibly  affected 
under  500  or  600  degrees  Fahrenheit.  It'has 
been  the  common  impression  that  cast  iron 
columns  would  be  loss  affected  by  high  tem- 
peratures generated  in  burning  buildings  than 
the  same  class  of  members  built  of  steel.  The 
results  of  the  tests  by  the  Building  Department 
of  New  York  City,  to  which  allusion  has  al- 
ready been  made,  do  not  justify  that  opinion. 

Other  and  earlier  tests,  chiefly  in  tension,  of 
iron  and  steel  in  small  sections  have  clearly 
demonstrated  that  those  structural  metels  lose 
no  essential  part  of  either  their  elasticity  or 
strength  below  500  to  600  degrees  Fahrenheit. 
Indeed  in  some  tests  the  greatest  resistance 
has  apparently  been  found  considerably  above 
ordinary  temperatures.  The  results  of  these 
tensile  tests  confirm  those  derived  from  the 
testing  of  columns,  and  indicate  that  by  the 
modem  operations  of  fire-proofing  with  casings 
of  clay  products  or  similar  materials  it  is  per- 
fectly feasible  to  insure  the  full  resisting  ca- 
pacity of  metal  members  in  all  ordinary  con- 
flagrations. 

A  most   interesting  and,   indeed,   a  most   re- 
markable test  of  structural  metal  at  high  tem- 
peratures  occurred   in   the   recent   spectacular 
fire  at  the  top  of  the  Manhattan  tower  of  the 
Williamsburg    Bridge    across    the   East   River, 
now  in  course  of  construction.     The  character 
and  results  of  this  fire  were  fully  described  in 
The  Engineering  Record  of  November  15th  of 
last  year.     The  effects  of  that  fire  on  the  wire 
cables  of  the  bridge  were  of  such  crucial  im- 
portance to  their  carrying  capacity  that  a  com- 
mission of  engineering  experts  was  appointed 
by  the  Commissioner  of  Bridges  to  report  upon 
the   condition    of   the    cables    and    recommend 
such  measures  of  reinforcement  as  might  seem 
advisable.     The  conclusions  and  recommenda- 
tions of  that  commission  will  be  found  in  The 
Engineering  Record  of  January  17th.     The  re- 
port Indicates  that  comparatively  little  damage 
was  done  to  the  wires  of  any  of  the  cables. 
This  will  be  realized  when  it  is  stated  that  the 
diminution  of  strength  of  the  two  cables  most 
affected  was  but  2.5  and  6.5  per  cent,  respect- 
ively, and  was  more  than  made  up  by  the  ex- 
cess of  strength  of  the  wires  above  specifica- 
tion   requirements.     The    exposure    of    these 
cables   in   the   vicinity  of  the   saddles   to    the 
direct  effect  of  the  hot  fire  immediately  about 
them   reduced   the   ultimate   resistance   of   the 
outside  wires  from  a  probable  value  of  220,000 
pounds   per  square  inch  to  80,000   pounds  per 
square  inch,  the  latter  value  being  about  the 
ultimate  resistance  of  the  original   steel   rods 
from   which  the  wires  were  drawn.     In  other 
words,  the  fire  subjected  these  outside  wires 
to   a  kind   of   annealing   process  only,   which 
removed   the  hardening  and   strengthening  ef- 
fects of  the  cold  drawing  to  which  the  metal 
was  subjected  in  the  process  of  manufacture. 
Intrinsically  it  might  be  said  that  the  quality 
of  the  metal  was  not  injured  at  all,  in  that 
the  ultimate  resistance  was  simply  reduced  to 
its  original  value.     Indeed,  it  would  be  inter- 
esting   to    ascertain    whether   cold     redrawing 
would   not   restore   the   ultimate  resistance  to 
its  wire  value. 

It  Is  further  important  to  observe  that  the 
commission  of  experts  reports  that  in  the  most 
Injured  wires  the  modulus  of  elasticity  was 
practically  unaffected  as  the  loss  was  but  a 
little  more  than  2  per  cent.  This  has  a  most 
important  bearing  upon  leaving  a  number  of 
the  injured  wires  in  the  cables  where  they 
were  inaccessible.  This  result  means  that  the 
elastic  properties  of  the  wire  were  essentially 
unchanged  by  the  heat  so  that  even  the  wires 
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most  Injured  would  act  under  loading  in  a 
perfectly  concurrent  manner  with  those  un- 
injured, as  the  maximum  intensity  of  stress 
would  in  no  case  nearly  equal  the  elastic  limit. 
The  results  of  the  Are  on  the  Manhattan  tower 
of  the  Williamsburg  Bridge  therefore  add  de- 
cidedly to  our  knowledge  of  the  effect  of  high 
temperatures  on  the  steel  wires  of  suspension 
bridge  cables.  They  show,  while  replacement 
and  readjustment  may  be  necessary,  that  un- 
der ordinary  circumstances  of  a  conflagration 
even,  the  metal  will  not  necessarily  be  so  af- 
fected as  to  become  really  dangerous. 


Continued   Growth  of   the   American  Society  of 
Civil   Engineers. 


The  almost  phenomenal  advancement  of  the 
American  Society  of  Civil  Engineers,  which 
tailed  forth  comment  and  congratulations  a 
year  ago,  has  continued  during  the  year  just 
closed,  as  shown  by  the  report  of  the  Board 
of  Direction  just  rendered.  The  increase  In 
membership  very  nearly  equals  the  record- 
breaking  figures  of  1901.  During  the  twelve 
months  362  applications  were  received  and  328 
persons  were  elected  to  the  various  classes  of 
membership,  while  90  applications  still  await 
action.  The  net  gain  for  the  year  was  185;  that 
for  1901  was  191  and  for  1900,  138.  The  loss 
by  death  was  32.  The  average  gain  for  the  last 
lour  years  has  been  154.  There  are  now  665 
members  of  all  classes  residing  within  50  miles 
of  the  post-office  in  New  York  and  2,048  non- 
resident members,  which  make  the  total  mem- 
bership 2,713.  These  "vital  statistics,"  as  they 
may  be  called,  certainly  indicate  a  vigorous 
condition  and  the  probability  of  continued 
healthful  growth. 

The  library  was  Increased  by  1,116  bound 
volumes,  2,968  unbound  volumes,  3,095  specifl- 
cations  and  307  maps,  photographs  and  draw- 
ings, making  the  total  accessions  7,486,  not 
counting  the  489  duplicates  and  234  numbers 
of  periodicals  required  to  complete  flies.  The 
growth  for  1902  has,  therefore,  exceeded  that 
of  1901  by  '1,459  accessions.  The  library  now 
contains  47,597  books,  specifications,  maps,  etc. 
This  rapid  growth  of  the  library  has  made  it 
wise  to  prepare  a  second  volume  of  the  clas- 
sified catalogue,  the  first  volume  of  which  was 
published  in  1900.  It  Is  expected  that  the  second 
volume  will  be  ready  for  distribution  to  mem- 
bers In  about  a  month.  The  inventoried  value 
of  the  library  is  $48,425. 

The  high  quality  of  the  Society's  publications 
has  been  fully  maintained  and  the  usual  ten 
numbers  of  the  "Proceedings"  have  been  Issued, 
but  it  has  been  necessary  to  publish  three  vol- 
umes of  the  "Transactions,"  instead  of  two,  as 
usual.  The  Society  now  has  on  hand  a  stock  of 
Its  various  publications  amounting  to  119,850 
copies,  which  have  cost  ?13,904.  These  are 
kept  for  the  convenience  of  members  and 
others  wishing  to  purchase  them.  The  publi- 
cations for  the  year  have  contained  3,045  pages, 
92  plates  and  468  cuts,  and  the  cost  of  publi- 
cation has  been  $11,309.  $5,039  have  been  re- 
ceived for  advertisements  and  other  publica- 
tions sold,  making  the  net  cost  $6,270. 

On  January  15,  1903,  a  payment  of  $10,000 
on  the  principal  of  the  mortgage  on  the  So- 
ciety's house,  authorized  hy  the  Board  of  Di- 
rection, reduced  the  debt  to  $55,000,  which  now 
bears  interest  at  4  per  cent.  $30,000  has  been 
paid  upon  the  permanent  debt  In  four  years. 
The  receipts  from  all  sources  during  the  year 
amounted  to  $62,497.85,  the  disbursements 
amounted  to  .$52,193.77,  and  the  balance  on  hand 
December  31,  1902,  was  $26,297.39,  so  that  the 
financial  showing  at  the  end  of  the  year  Just 
closed  Is  better  than  that  of  the  preceding  year, 
when  the  balance  on  hand  was  $15,993. 
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The  Omaha  Interstate  Bridge. 


The  Omaha  Bridge  and  Terminal  Railway 
Company's  bridge  is  about  1,620  feet  long  be- 
tween abutments  and  crosses  the  Missouri  River 
from  East  Omaha  to  Council  Bluffs,  Iowa.  When 
completed  in  1893  it  consisted  of  a  steel  draw 
span  520  feet  long,  three  192-foot  fixed  through 
spans  and  550  feet  of  timber  trestle.  The  draw 
span  was  of  permanent  construction  designed 
to  carry  two  railroad  trades  between  the  trusses 
and  for  the  future  addition  of  outside  cantilever 
roadways  for  electric  cars,  highways  and  pedes- 
trian traffic.  The  remainder  of  the  structure 
was  of  temporary  construction  designed  for  a 
single  track  railroad  and  was  floored  to  permit 
vehicular  traffic.  The  pivot  piers  had  two  con- 
centric steel  cylinders  filled  with  concrete  and 
sunk  to  bed  rock  about  120  feet  below  low 
water  by  open  dredging,  as  described  in  The 
Engineering  Record  of  March  3,  1894.  The  rest 
of  the  substructure  consisted  of  piles  which  are 
still  in  good  condition  although  three  of  the 
piers  are  located  in  the  channel  where  they 
have  withstood  high  water  and  have  been 
subjected  to  great  scour,  which  displaced  them 
only  a  few  inches  before  the  movement  was 
stopped  by  riprapping  and  submerged  bracing. 

When  the  bridge  was  built  it  was  intended  to 
replace,  in  about  7  years,  all  but  the  draw  span 
with  a  permanent  steel  structure  and  to  facili- 
tate this  its  axis  was  located  at  an  angle  of  10 


stone  in  the  proportions  of  1:2:3.  All  other 
concrete  is  made  with  2%-inch  broken  stone  in 
the  proportions  1:3:5.  All  copings  are  made  of 
granitoid  one  part  Portland  cement,  two  parts 
coarse  granite  sand  and  three  parts  Vi'inch 
granite  chips. 

Pier  4,  which  is  the  new  pivot  pier,  is  prac- 
tically a  duplicate  of  the  old  pivot  pier  and  like 
it  will  have  concentric  20  and  40-foot  vertical 
steel  cylinders  united  by  a  conical  diaphragm 
at  the  bottom  and  filled  with  concrete  up  to  low 
water  level.  The  cylinders  will  be  braced  by 
steel  struts  instead  of  temporary  wooden  ones 
whfch  were  used  in  the  old  pier.  The  outer 
cylinder  is  built  of  %-inch  and  the  inner  one 
of  %-inch  plates  both  in  courses  6  feet  high 
spliced  with  single  horizontal  and  vertical 
cover  plates  and  single  horizontal  flange  angles 
on  the  inside  only.  The  rivets  in  the  cutting 
edge  are  countersunk  on  the  outside  but  others 
are  driven  with  full  heads.  Twenty  3-lnch 
vertical  pipes  are  carried  down  inside  the  outer 
cylinder  to  the  cutting  edge  to  provide  for  the 
operation  of  hydraulic  jets  to  assist  the  sink- 
ing of  the  cylinders,  which  will  be  filled  with 
concrete  and  have  their  upper  courses  built  on 
as  they  are  sunk  by  means  of  open  dredging  in 
the  inner  cylinder.  The  radial  tie  rods  between 
the  inner  and  outer  cylinders  remain  in  place 
while  the  corresponding  struts  which  alternate 
with  them  are  removed  when  the  concrete  is 
deposited  there. 


vertical  planks  and  braced  with  longitudinal 
and  transverse  struts  extending  through  from 
wall  to  wall  in  every  fourth  course.  For  pier  3 
the  cofferdam  is  8OY2  feet  high  above  the  cut- 
ting edge  and  for  pier  5  it  is  TOVi  feet  high. 

Above  the  tops  of  the  cofferdams  the  masonry 
piers  are  faced  with  Kettle  River  sand  stone 
and  have  concrete  backing.  The  faces  are  bat- 
tered 1:24  and  the  ends  are  rounded  to  semi- 
circles. On  top  of  pier  4  there  are  nine  courses 
of  masonry  with  a  vertical  face  38  feet  in  dia- 
meter and  a  concrete  backing. 

The  masonry  for  pier  1  resembles  that  lor 
piers  3  and  5;  but  is  seated  on  a  concrete  foun- 
dation in  a  timber  crib  16  feet  wide,  48  feet 
long  and  20  feet  high  which,  during  construc- 
tion, was  extended  9  feet  higher  by  temporary 
cofferdams.  Its  walls  are  made  of  solid  courses 
of  12xl2-inch  timber  and  the  75  piles  within  it 
reach  16  feet  above  the  lower  edge  and  are  sur- 
rounded by  concrete  thoroughly  rammed.  Piers 
6  to  12  inclusive  are  made  with  concrete  foun- 
dations about  4  feet  wider  and  longer  than  the 
bases  of  the  shafts.  The  foundations  are  10 
feet  high  and  the  piles  which  are  about  3  feet 
apart  on  centers  extend  7  feet  above  the  lower 
surface  of  the  foundation  concrete.  The  sides 
of  the  shafts  are  battered  1:24  and  are  covered 
6  inches  deep  with  1:3:5  Portland  cement  con- 
crete, the  body  of  the  pier  being  made  of  1:2:3 
concrete.  All  the  corners  of  the  coping  are 
rounded    to  a   3-inch   radius  and    those  of  the 
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Permanent  Old  and  New  Stbuctubes  of  Omaha  Interstate  Bridge. 


Pier  2 


Pier  I. 


degrees  and  53  minutes  with  that  of  the  per- 
manent structure  intersecting  it  in  the  center 
of  the  pivot  pier  as  indicated  by  the  accom- 
panying plan.  This  arrangement  enables  the 
new  structure  to  be  erected  without  interrupt- 
ing the  traffic  on  the  old  one  and  permits  the 
original  draw  to  be  thrown  into  service  in  the 
new  alignment  by  simply  swinging  it  a  few  de- 
grees to  clear  the  old  end  piers  and  rest  on  the 
new  ones.  It  was  originally  intended  to  build 
a  permanent  560-foot  fixed  span  adjacent  to  the 
draw  span;  but  as  the  river  channel  is  constantly 
changing  it  has  been  decided  to  build  a  second 
draw  span,  substantially  duplicating  the  first 
one,  adjacent  to  it  on  the  west,  and  its  cost,  in- 
cluding the  substructure,  is  found  to  be  consid- 
erably less  than  for  the  alternative  fixed  span. 
With  this  arrangement  the  main  channel  must 
remain  underneath  the  draw  spans  unless  it 
moves  entirely  beyond  its  present  banks. 

The  new  substructure  will  contain  about  15,- 
600  cubic  yards  of  masonry,  20,000  linear  feet 
of  piles  and  580,000  pounds  of  steel.  It  will 
include  two  masonry  and  concrete  pivot  piers 
with  steel  shells;  two  masonry  and  concrete 
piers  on  pneumatic  caissons;  one  masonry 
pier  with  concrete  base,  and  two  abutments 
and  seven  piers  of  concrete  on  pile  founda- 
tions. Concrete  deposited  under  water  Is 
made  of  Portland  cement  and  %-lnch  broken 


Pier  5  has  its  foundations  built  in  a  pneu- 
matic caisson  and  cofferdam,  similar  to  that 
shown  for  pier  3;  but  somewhat  smaller,  being 
16x47  feet  in  plan  instead  of  18x53  feet.  Each 
caisson  has  a  2V^foot  material  shaft  and  a  3- 
foot  main  shaft  and  has  a  cutting  edge  formed 
of  an  8x8x%-inch  angle  spiked  to  the  lower  side 
of  the  bottom  timber  and  reinforced  on  the  ver- 
tical flange  by  an  18x%-inch  plate  extending 
up  over  the  outside  of  the  wall.  The  inner  cor- 
ner of  the  12-inch  vertical  timber  to  which  it  is 
spiked  is  beveled  45  degrees  from  the  edge  of 
the  flange  and  has  3x%-inch  bent  straps  bolted 
over  it  and  the  angle  flange  2  feet  apart.  At 
the  corners  the  horizontal  flanges  of  the  cut- 
ting edge  angles  are  mitered  and  riveted  to  a 
triangular  splice  plate.  The  vertical  flanges  are 
spliced  by  outside  bent  cover  plates. 

The  walls  and  roof  of  the  working  chamber 
are  celled  with  3-lnch  sheeting  and  all  the 
principal  timber  is  12  Inches  square  faced  on 
all  sides  and  fastened  together  with  %x22-inch 
drift  bolts  4  feet  apart.  Bach  working  cham- 
ber is  crossed  by  three  equi-distant  transverse 
braces  like  the  one  shown  in  the  plan  and  cross 
section,  and  the  ends  of  the  caisson  are  rein- 
forced by  three  horizontal  steel  strips,  which 
are  carried  6  feet  beyond  the  corners  of  the  sides 
of  the  caisson.  The  permanent  cofterdams  above 
the  working  chambers  are  sheathed  with  2-inch 


shaft  to  a  6-inch  radius.  The  insides  of  the 
forms  were  lined  with  sheet  iron.  The  concrete 
abutments  are  faced  with  6  inches  of  special 
concrete  similar  to  that  in  the  piers. 

The  old  draw  span  was  designed  for  live  loads 
of  5,180  pounds,  4,150  pounds  and  4,500  pounds 
per  linear  foot  per  track  for  the  stringers,  floor 
beams  and  trusses  respectively  and  lor  a  dead 
load  of  6,100  pounds  per  linear  foot  for  the 
whole  bridge.  The  new  draw  span  is  de- 
signed for  live  loads  of  8,450,  6,320  and  5,590 
pounds  per  linear  foot  per  track  for  the  string- 
ers, floor  beams  and  trusses  respectively,  and 
for  a  dead  load  of  9,020  pounds  per  linear  foot 
for  the  whole  bridge.  The  total  weight  of  steel 
in  the  old  span  was  2,768,000  pounds  and  in  the 
new  span  and  approaches  will  be  3,900,000 
pounds  and  1,773,000  pounds  respectively,  inclu- 
sive in  all  cases,  of  the  weight  of  the  canti- 
lever floors  which  will  not  be  erected  at  present. 

The  960-foot  approach  spans  at  the  west  end 
of  the  bridge  have  their  axes  in  the  chords  of  a 
6-degree  curve  and  consist  of  two  lines  of  plate 
girders  9  feet  deep  and  28  feet  apart  on  centers, 
which  are  connected  by  end  and  intermediaLe 
floor  beams  7  feet  deep  and  about  20  feet  apart 
on  centers.  The  girders  have  %-inch  web  plates, 
8x8xl-inch  flange  angles  and  18-inch  flange  re- 
inforcement plates  built  up  to  a  thickness  of 
1  11/16  Inches  In  the  center  of  the  span.    The 
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Jan.  24,  1903. 

web  plates  are  about  15  feet  long  and  their  ends 
are  planed  and  spliced  with  four  vertical  rows 
of  rivets  through  two  12y2xyo-inch  vertical 
cover  plates.  The  flanges  are  spliced  by  the 
projecting  ends  of  the  top  and  bottom  horizon- 
tal reinforcement  plates  and  by  pairs  of  12%x 
%-inch  plates  314  feet  long  riveted  over  the 
webs  of  the  flange  angles.  The  splices  are  made 
so  -as  to  develop  a  camber  of  1/1200  part  of  the 
length  of  the  span.  Cast  iron  shoes  with  three 
vertical  webs  are  riveted  to  the  lower  flange's 
of  the  girders  and  take  bearing  on  7-inch  pins 
through  corresponding  cast  iron  pedestals, 
which  are  shown  in  the  detail.  The  expansion  roll- 
ers have  two  grooves  12  inches  apart  to  engage 
longitudinal  strips  on  the  base  of  the  pedestal,  i 
There  are  no  corresponding  ribs  on  the  cast 
iron  base  plate  which,  however,  has  braced 
vertical  flanges  on  all  sides  which  enclose  the 
roller  nests. 

The  floor  beam  webs  are  lull  length  7/16-inch 
plates  and  the  flanges  are  pairs  of  f>x6x9/16-inch 
angles  with  two  14-inch  cover  plates.    They  are 
connected   to   the  girders  by  sixty   fleld-driven  ., 
rivets   at    each    end    and    carry    four    lines    of  § 
stringers  31/2  feet  aeep  with   %-inch  webs  and  == 
pairs  of  6x6xi/2'inch  flange  angles  and  3i^x3i^-  |1| 
inch  vertical  web  stitfener  angles  about  3%  feet  ^ 
apart.     Each  stringer  is  connected  to  the  floor   "^ 
beams    with    twenty-six    field    driven   rivets   at   X 
each  end.    Each  panel  between  floor  beams  and    3 
main  girders  is  X-braced  by  pairs  of  3%x3M.x    i! 
%-inch  angles  riveted  together  back  to  back  and 
having   their   horizontal    flanges    upwards    and 
fleld-riveted    across    the    lower    flanges    of    the 
stringers   and  to    connection   plates   riveted   to 
the  webs  of  the  floor  beams  and  girders,  thus 
bringing   the   lateral   system   near   the   neutral 
axis   of    the   girders   and   floor   beams.       8x10- 
inch    ties    13     inches    apart    on    centers    are 
hook-bolted  to  the  tops  of  the  stringers  and  are 
covered  with  a  diagonal  layer  of  2-inch  yellow 
pine  plank  and  an  upper    transverse    layer   of 
2  %-inch  plank  spiked  on  between  and  outside  of 
the  rails. 

The  floor  is  carried  across  the  space  between 
the  rounded  ends  of  the  draw  spans  on  a  special 
box  girder  supported  by  two  vertical  columns 
on  the  center  line  of  pier  3.    The  columns  are 
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38  feet  7  inches  apart  on  centers  and  have  at 
the  top,  on  each  side,  solid  plate  brackets  4% 
feet  deep  and  3  feet  wide  from  out  to  out,  paral- 
lel with  the  bridge  axis.  These  brackets  are 
riveted  to  the  solid  webs  of  the  girders,  which 
project  21  inches  beyond  them  to  receive  the 
future  connection  with  the  ctmtilevers  for  the 
roadways  and  sidewalks  and  are  closed  by 
longitudinal  diaphragms  as  shown  in  the  end 
elevation.  The  girder  webs  are  curved  to  cor- 
respond with  the  curves  of  the  old  and  new 
draw  spans,  are  stiffened  by  four  intermediate 
diaphragms  and  have  a  full  length  top  cover 
plate  and  bottom  plate  extending  nearly  to  the 
ends,  beyond  which  the  flanges  are  connected 
by  lattice  angles. 

The  outlines,  general  construction  and  di- 
mensions of  the  new  draw  span  correspond  in 
most  respects  to  those  of  the  old ;  but  the  spans 
-  differ  in  several  material  points.  The  new  live 
loads  are  much  greater  and  the  span  is  corre- 
spondingly heavier;  all  lateral  and  sway  brac- 
ing is  more  rigid  In  the  new  than  in  the  old 
span;  all  castings  in  the  new  span  are  of  steel 
and  in  the  old  are  of  iron;  the  new  span  has  a 
double  drum  and  two  sets  of  rollers,  while  the 
old  span  had  a  single  drum  and  single  set  of 
rollers;  the  new  drum  is  loaded  through  ball 
and  socket  bearings  which  were  not  used  for 
the  old  drum;  the  ends  of  the  new  span  are 
raised  by  wedges  and  those  of  the  old  span  by 
toggles;  the  roller  tracks  for  the  new  span  are 
more  rigid  than  for  the  old  one. 

E^ch  main  truss  is  virtually  composed  of  two 
side  trusses  supported  on  the  end  piers  and 
the  pivot  pier  and  connected  over  the  latter  by 
top  chord  eye-bars  to  the  upper  ends  of  the 
tower  posts.  All  truss  members  are  pin- 
connected  and  all  lateral  and  sway  bracing  has 
riveted  connections,  except  the  longitudinal 
diagonals  between  the  tower  posts.  The  top 
chord  is  of  standard  cross  section  with  36-infh 
cover  plates  and  3-inch  webs  and  has  a  uni- 
form sectional  area  of  about  96  square  inches 
throughout,  proportioned  for  a  total  stress  of 
531,000  pounds  tension  or  1,700,000  pounds  com- 
pression. The  bottom  chord  has  two  33-inch 
webs  and  a  maximum  cross  section  of  104  square 
inches  proportioned  for  a  total  stress  of 
1,045,000  pounds  compression  or  1,184,000 
pounds  tension.  The  flanges  are  latticed  with 
3x3-inch  angles  which  are  also  used  to  stiffen 
the  edges  of  the  tie  plates.  The  inclined  end 
posts  have  cross  sections  similar  to  the  top 
chord,  but  differ  from  it  in  having  six  flange 
angles;  one  6x6-inch  on  the  lower  edge  and 
two  SV&xSV^inch  on  the  upper  edge  of  each 
web. 

In  the  plane  of  each  truss  there  are  six 
12xlVM-iBch  eye-bars  with  a  total  section 
of  103.5  square  inches  connecting  the  tops  of 
the  tower  posts,  and  the  inclined  eye-bars  con- 
necting this  panel  with  the  hips  of  the  side 
trusses  which  have  their  areas  increased  to 
115.5  square  inches  to  correspond  with  the 
inclination.  Lattice-girder  portals  with  knee 
braces  connect  both  pairs  of  inclined  end  posts, 
and  transverse  struts  and  X-bracing  are  in 
every  panel  of  the  top  chords.  All  of  these 
are  compression  members  with  I-shaped  cross 
sections'  made  with  two  pairs  of  angles  riveted 
together  back  to  back  and  latticed.  The  por- 
tals are  made  with  6x4-inch  angles  and  the 
lateral  struts  with  4x3-lnch  and  3^^x3%-lnch 
angles.  The  towers  are  connected  by  the 
X-bracing  shown  In  the  longitudinal  transverse 
elevations  and  by  30  and  32-Inch  plate  girders 
on  all  faces  which  carry  the  machinery  house 
as  Indicated  by  dotted  lines. 

The  floor  beams  have  a  96xi^-lnch  web  and 
two  8x8x9/16-lnch  angles  and  two  16-lnch  cover 
plates  In  each  flange.  All  of  them  are  seated 
on  the  inner  flanges  of  the  lower  chord  and  fleld- 


riveted  through  their  end  web  stiffleuer  angles 
to  the  vertical  posts  as  shown  in  the  general 
cross  section.  They  support  four  lines  of 
stringers  3  feet  and  9%  feet  from  the  bridge 
axis  and  are  made  with  a  62x%-inch  web  plate 
and  four  6x6x%-lnch  angles.  Panels  between  the 
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lower  chords  and  the  floor  beams  are  X-braced 
with  struts,  each  consisting  of  four  5x3y2X%- 
inch  angles.  All  rivet  holes  in  stringer  and  floor 
beam  connections  are  reamed  to  cast  iron  tem- 
plates.    All  intermediate  vertical  web  stiffener 


each  side  of  the  pivot  pier  the  stringers  are 
braced  with  transverse  struts  and  diagonal 
members  on  the  center  line  as  shown  in  the  last 
full  panel  at  the  left  of  the  general  drawing. 
The  remainder  of  the  stringers  are  braced,  with 


angles  are  crimped  and  all  end  web  stiffener      zigzag  angles,  as  Indicated  at  the  extreme  left, 
angles  are   fiUered.     In  the   middle    panel    on      Each  half  of  the  main  truss  is  cambered  between 
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the  pivot  pier  and  the  end  pier  so  as  to  have 
a  maximum  height  of  4%  inches  above  the 
former  and  to  have  a  height  of  3i/4  Inches  above 
the  latter.  When  the  wedges  are  drawn  the 
deflection  is  2%  inches.  Including  1^  inch  for 
temperature. 

The  four  vertical  posts  forming  the  tower 
above  the  pivot  pier  are  30  feet  8  Inches  apart 
on  centers  both  transversely  and  longitudinally 
and  are  riveted  to  wide  and  deep  gusset  plates 
in  the  planes  of  the  webs  of  the  lower  chorda. 
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The  lower  cltords  are  continuous  across  the  top 
of  the  piTot  pier;  but  are  there  reinforced  by 
Tery  deep  web  plates  which  practically  make 
heavy  longitudinal  box  girders  of  these  sec- 
tions. At  the  feet  of  these  vertical  posts  the 
regular  floor  beams  are  replaced  by  special  ones 
with  de^  double  webs  which  form  transverse 
tx>z  girders  corresponding  to  the  longitudinal 
box  girders  and  with  them  constituting  a  very 
rlCid  square  loading-frame,  which  receives  the 
tmHB  reactions  at  the  corners  and  transmits 
load  to  the  drums  at  eight  equi-distant  points, 
two  of  them  Intermediate  between  the  ends  of 
each  of  the  four  glrder&  The  drums  are  2  feet 
8  inches  apart  on  centers  and  the  outer  one 
has  a  radius  of  17  feet  11  5/32  inches.  Each 
has  a  59%z^-inch  web  and  two  6x6x%-inch 
in  each  flange.  They  are  each  made  in  four  sec- 
tions with  web  splice-plates  having  fleld  driven 
rivets  on  both  sides  as  shown  In  the  part  plan 
and  elevation.  They  are  connected  by  double 
radial  diaphragms  at  the  loading  points  and 
each  Is  seated  on  56  rollers  with  a  l-l-inch  face 
17  inches  In  diameter  on  the  center  line. 

The  longitudinal  girders  which  connect  the 
feet  of  the  tower  posts  mt  points  L  1,  L  1  are 
box  girders  8  feet  deep  and  4  feet  wide  over 
all.  The  webs  are  %  inch  thick  throughout 
and  nearly  4  Inches  thick  in  the  lower  part. 
Both  top  and  bottom  flanges  are  made  with 
pairs  of  6x6-1  nch  angles  so  that  each  part  of  the 
girder  resembles  two  complete  plate  girders 
united  by  a  solid  cover-plate  on  top,  and  by 
lattice  bars  and  tie  plates  on  the  bottom 
flange.  Two  triple-web  vertical  diaphragms 
are  riveted  between  the  girder  webs  about  614 
feet  from  the  center  to  transmit  the  weight  of 
the  span,  which  is  received  from  the  tower 
posts,  to  the  upper  blocks  of  the  ball  and 
socket  bearings  which  distribute  the  load  be- 
tween the  two  drums  of  the  turn  table.    These 


each  flange  and  one  full  length  48-inch  cover 
plate  on  top  and  two  on  the  bottom.  There 
are  two  symmetrical  vertical  transverse  dia- 
phragms about  12  feet  8  inches  apart  rein- 
forced with  stiffener  angles,  like  those  in  the 
longitudinal  girders,  to  receive  the  drum  bear- 
ings, and  on  each  side  of  them  the  bottom 
flanges  are  reinforced  by  additional  cover 
plates  13%  inches  wide,  which  clear  the  cast- 
ings. The  girders  are  slightly  notched  at  the 
ends  and  are  seated  there  on  the  upper  flanges 
of  the  continuations  to  the  lower  chord  angle, 
besides  having  the  web  connections  of  the  lon- 
gitudinal girders.  At  the  upper  end  of  the  top 
flange  there  is  a  pair  of  horizontal  angles  to 
receive  the  future  fleld-riveted  connection  of  a 
tension  bar  anchoring  the  top  of  the  roadway 
cantilever.  The  relative  positions  of  trans- 
verse and  longitudinal  girders,  future  canti- 
lever extensions  and  the  ball  and  socket  bear- 


er irregularities  in  loading.  The  drums  are 
centered  on  the  pivot  castings  by  eight  radial 
struts  which  are  24-inch  plate  girders  riveted 
to  horizontal  discs  at  the  cenfer  and  to  vertical 
knee  brace  gusset  plates  connected  to  the  web 
stiffener  angles  of  the  inner  drum. 

Both  top  and  bottom  track  plates  are  of  cast 
steel.  The  rollers  revolve  between  them 
on  radial  axles  about  7  feet  long,  which 
engage  three  live  rings  and,  unlike  the  usual 
custom,  do  not  extend  to  the  pivot.  Each 
axle  carries  only  one  roller  and  those  for  the 
inner  and  outer  circles  alternate.  The  hubs 
of  the  rollers  are  as  long  as  the  faces  and  are 
chambered  in  the  center  so  as  to  take  bearing 
only  at  the  ends.  All  of  the  axles  are  cylin- 
drical at  the  inner  end  where  they  pass  through 
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diaphragms  are  heavily  reinforced  with  bars 
and  double  pairs  of  vertical  angles  and  have 
bottom  flanges  to  receive  bolts  In  the  cast  steel 
blocks.  At  the  panel  points  the  girder  Is  re- 
inforced by  triple  transverse  vertical  dia- 
phragms, which  stiffen  the  extended  end  sec- 
tions of  the  web  to  which  the  vertical  posts 
are  fleld-riveted.  The  transverse  bearing  gir- 
ders Intersect  the  longitudinal  ones  on  the  cen- 
ter lines  of  the  vertical  posts  and  are  web-con- 
nected to  them  by  fleld-rlveU  through  double 
pairs  of  6x6-lncb  vertical  angles  shop-riveted 
to  the  longitudinal  girders  through  the  dia- 
phragm angles.  Each  end  of  the  transverse 
girder  Is  thus  secured  by  eighty-two  1-inch 
rivete  in  double  shear.  On  the  opposite  side 
of  the  longitudinal  girder  In  the  center  line  of 
the  transverse  girder  there  Is  a  single  similar 
but  smaller  connection  for  the  future  addi- 
tion of  the  cantilever  roadway  bracket. 

The  transverse  bearing  girders  are  similar  In 
coDBtruction  and  dimensions  to  the  longitudinal 
one«,  but  are  made  with  four  8x8-inch  angles  In 


Detail    of  Rollers,  Radial  Rods,  Rings  and    Tracks. 


ings  on  the  double  drums,  together  with  the 
radial  trusses  which  connect  the  drums  and 
the  roller  rings  to  the  pivot,  are  clearly  shown 
in  the  cross  sectional  elevation  at  the  top  of 
the  pivot  pier. 

In  order  to  distribute  the  loads  equally  be- 
tween both  drums,  they  are  applied  to  longi- 
tudinal diaphragms  connecting  the  pairs  of 
transverse  radial  diaphragms  which  unite  the 
Inner  and  outer  webs.  These  diaphragms  are 
reinforced  by  four  6x6-inch  vertical  angles  riv- 
eted together  back  to  back  and  forming  a  kind 
of  column  on  their  center  lines,  as  shown  in  the 
cross  section.  The  upper  ends  of  these  angles 
are  planed  to  receive  the  bases  of  cast  bearing 
blocks  which  are  bolted  to  flange  angles  on  the 
transverse  diaphragms  and  have  concave  bear- 
ings for  the  spherical  surfaces  on  the  under 
side  of  corresponding  blocks  which  are  seated 
under  the  bottom  flanges  of  the  transverse  and 
longitudinal  bearing  girders  and  thus  provide 
abundant  surface,  uniform  pressure  and  equal 
distribution  of  stress  regardless  of  deflections 


214-inch  holes  in  the  inner  ring  and  are  square 
where  they  pass  through  2  V,  inch  square  holes 
in  the  middle  ring.  The  nuts  beyond  out- 
er rings  are  screwed  up  against  washers  at 
the  ends  of  the  roller  hubs  and  the  inner  rings 
are  centered  by  eight  radial  struts  riveted  to 
horizontal  jaw  plates  across  their  flanges  and 
to  revolving  discs  on  the  pivot  castings.  The 
middle  rings  are  not  centered,  but  they  are 
kept  in  place  by  flange  angles  on  the  under 
side  which  engage  the  square  parts  of  the  axles 
and  are  locked  to  them  with  horizontal  bolts. 
Similar  angles  riveted  to  the  webs  of  the  inner 
ring  receive  the  inner  ends  of  the  axles.  The 
rack  and  track  segments  were  each  about  7 
feet  long,  cast  separately  and  bolted  together 
with  their  ends  accurately  faced. 

The  draw  spans  will  each  be  operated  by 
duplicate  60-horse-pawer  electric  motors  mak- 
ing 250  revolutions  per  minute,  and  capable 
of  raising  the  ends  and  turning  the  spans  90 
degrees  in  2i.{..  minutes,  under  ordinary  condi- 
tions.    Many  of  the   cranks.  Jaws,  links,   etc., 
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are  made  of  cast  steel  instead  of  forgings  and 
all  shafts  are  cold  rolled  with  Babbitted  bear- 
ings. All  high  speed  gearings  have  cycloidal 
teeth.  The  motors  are  installed  on  the  floor 
of  the  operating  house  above  the  roadway,  in 
the  tower,  and  are  coupled  with  friction 
clutches  to  driving  shafts  running  diagonally 
across  the  floor  and  connected  with  miter  gears 
to  three  vertical  shafts  which  transmit  the 
power  below  the  floor  of  the  bridge,  where 
their  miter  gears  connect  with  a  system  of 
transverse  longitudinal  and  horizontal  shafts, 
which  operate  the  turning  gear  and  the  lifting 
mechanism,  the  rails  and  the  latch  being  raised 
by  apparatus  driven  simultaneously  from  a 
worm  gear  at  each  end  of  the  bridge  connected 
to  the  transverse  shafts  which  drive  the  wedges. 
The  end  wedges  have  a  slope  of  5  to  1  and 
have  polished  grooved  faces  bearing  on  the  cor- 
responding surfaces  of  pedestals  bolted  to  the 
masonry  and  shoes  bolted  to  the  trusses,  the 
latter  having  guide  angles  at  each  end,  which 
project  beyond  the  sides  of  the  castings  to  re- 
tain the  wedges -at -the.  ends  of  their  strokes. 

The  latches  engage  bent  plates  bolted  to  the 
pier  masonry.  These  plates,  as  shown  in  the 
detail,  have  a  wide  notch  to  receive  the  latch 
and  sloping  iapproaches  to  it  between  wbich 
the  foot  of  the  latch  tra;vels.  These  side  pieces 
which  receive  the  lateral  thrust  from  the  in- 
ertia of  the  bridge  are  made  movable  against  a 
horizontal  spiral  spring  which  can  be  adjusted 
to  vary  the  stiffness  and  absorb  the  impact 
without  undue  stress. 

The  motors  and  signals  are  installed  in  a 
house  about  24  feet  square  which  is  set  in  the 
tower  above  the  roadway,  over  the  pivot  pier. 
The  house  has  a  floor  of  314-Inch  flat  slabs  of 
cinder  concrete  mixed  1:2:4  with  Portland  ce- 
ment and  finished  with  %  inch  of  1:2  Portland 
cement  mortar.  The  2y2-inch  roof  Is  similar 
and  the  walls  are  made  with  light  steel  frame- 
work covered  with  steel  lath  and  plastered  with 
Portland  cement  mortar.  The  ceiling  is  also 
made  of  plaster  on  steel  purlins  suspended  from 
the  roof  beams. 

The  total  weight  of  the  superstructure  will  be 
about  8,441,000  pounds.  The  total  cost  of 
the  new  work  will  be  about  $600,000.00, 
and  the  contract  time  for  its  completion  is 
June  1st,  1903.  Messrs.  Waddell  &  Hedrick, 
consulting  engineers,  have  designed  and  are 
superintending  the  work.  The  Foundation 
and  Contracting  Company  of  New  York  are  the 
contractors  for,  and  Mr."  George  Adgate  is  in 
charge  of,  the  substructure.  The  American 
Bridge  Company  is  the  contractor  for  the  super- 
structure. 


The  Echo  Lake  Dam,  at  Milford,  Mass. 

Abstract  of  paper  by  Mr.  Leonard  Metcalf,  of  Boston, 
to  be  published  In  forthcoming  Issue  of  the  "Journal 
of  the  New  Kngland  Water  Works  Association."  Read 
'It  the  annual  meeting  of  the  Association  January  14, 
1903. 


Lehigh  University,  at  South  Bethlehem, 
Pa.,  has  581  students  from  27  States  and  «.  for- 
eign countries.  In  the  37  years  of  its  existence' 
it  has  sent  out  1,248  graduates.  Like  other 
technical  schools,  Lehigh  is  growing. 


A  Large  Hydro-Electric  Power  Plant  is  being 
built  near  Mishawaka,  Ind.,  on  the  St.  Joseph- 
River,  by  the  St.  Joseph  &  Elkhart  Power  Gom- 
pany.  The  works  include  a  dam  and'.powet,_ 
house  and  will  supply  electric  light  and  power 
to  South  Bend,  Mishawaka  and  Elkhart.  The-; 
electrical  equipment  will  include  fo'uv  l.flOO- 
kilowatt,  13,200-volt,  revolving  field  alternators, 
two  12.5-kilowatt  direct-current  exciters  and  a 
high  tension  switchboard  fitted  with  electrically 
operated  oil  break  switches  furnished  by  the 
Westinghouse  Electric  &  Mfg.  Company.  All 
the  generators  will  be  direct  connected  to  hor- 
izontal turbines  made  by  the  Trump  Manufac- 
turing Company,  of  Springfield,  O.  Messrs. 
Sanderson  &  Porter,  of  New  York  City,  are  the 
consulting  engineers  and  general  contractors 
for  the  plant 


The  Milford  Water  Company,  of  Milford, 
Mass.,  has  recently  found  it  expedient  to  in- 
crease its  supply  by  increasing  the  height  of 
an  existing  dam  at  Echo  Lake  10  feet. 

While  the  section  of  the  old  dam,  which  was 
of  the  arched  form,  upon  a  radius  of  about  90 
feet,  indicated  the  possibility  of  Increasing  its 
height  without  reinforcement,  the  uncertainty 
as  to  the  character  of  its  foundation  and  the 
very  serious  damage  that  would  result  from  a 
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lowest  points  in  the  valley.  One  of  these  pits 
disclosed  a  footing  of  disintegrated  granite;  the 
second  of  very  fine  sand;  the  third  of  hard-pan, 
underlaid  with  loose  ledge.  Plans  were,  there- 
fore, drawn  for  reinforcing  and  partially  under- 
pinning the  old  dam,  and  the  water  in  the  lake 
was  drawn  down  In  September  from  7  to  8  feet 
below  the  crest  of  the  dam.  This  gave  oppor- 
tunity for  the  construction  of  a  coffer  dam  at 
the  narrows  about  175  feet  above  the  dam. 

The  section  first  proposed  for  the  new  dam 
involved  a  maximum  height  of  41  feet,  base  32 
feet,  crest  6  feet,  with  the  upstream  face  ver- 
tical except  near  the  crest,  where  a  triangle 
was  to  be  cut  off  to  reduce  ice  pressure,  and 
with  the  down-stream  face  battered  as  follows: 
For  12  feet  down  from  the  top  1  in  6;  then  for 
10  feet,  1  in  2 ;  and  below  this,  1  in  1.  The 
varying  section  of  the  old  dam  and  the  thin 
shell  of  masonry  which  would  have  resulted,  at 
certain  points,  from  the  use  of  the  proposed 
section  led  to  the  adoption  of  the  somewhat 
simplified  section  shown  in  an  accompanying 
drawing  with  a  vertical  up-stream  face,  6-foot 
crest  (with  2  feet  taken  out  to  give  suitable 
batter  to  reduce  ice  pressure),  a  down-stream 
face  with  a  batter  of  1  in  6  for  10  feet,  and  1 
in  1%  below  this  point,  giving  a  maximum 
theoretical  section  of  29.4  feet  (actual  32.5)  on 
the  base  for  the  maximum  height  of  42.5  feet. 
The  excavation  was  carried  down  to  solid  gran- 
ite ledge,  the  rotten  stone  being  removed  by 
picking  and  by  blasting  with  black  powder  In 
small  charges.  In  this  way  the  dam  was  under- 
mined about  7%  feet  In  depth  and  for  a  dis- 
tance of  about  3  feet  up-stream  (or  underneath 
the  dam)  from  the  down-stream  face  of  the  old 
masonry. 

Top  remov&d .      ^ 
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breStQh  in  the  masonry,  or  from  the  undermining 
of  its' foundation,  owing  to  the  increase  in  the 
head  upon  it,  m^e  it  necessary  to  determine 
the  character  of  rthe  foundation.  Inquiry  un- 
fortunately developed  but  little  definite  Infor- 
mation and  that  to  the  effect  that  the  dam  was 
founded  on  rock,  except  for  a  distance  of  about 
30  feet  (actually  48  to  GO  feet)  in  the  center  of 
the  valley  where  it  was  carried  down  into  im- 
pervious hard-pan  for  a  depth  of  about  4  feet, 
and  that  two-thirds  of  the  masonry  was  laid  in 
Rosendale  cement  mortar,  the  remaining  third 
in  Portland  cement  mortar. 
Test   pits  were  dug  below   the   dam  at  the 


The  material  which  was  thus  uncovered 
under  the  main  body  of  the  old  dam  in  the 
center  of  the  valley  for  a  distance  of  about  48 
to  60  feet  was  a  good  dense  hard-pan,  partially 
underlaid  with  a  layer  of  free  sand  and  gravel. 
The  westerly  shoulder  of  the  dam  abutted  upon 
a  hard,  though  somewhat  seamy,  ledge;  but  the 
easterly  end  was  found  to  have  been  built 
against  the  hard  earth  and  vertical  slabs  of 
granite,  a  peculiar  natural  formation  clearly 
shown  in  one  of  the  accompanying  views.  All 
loose  material  was  removed  to  hard  rock.  A 
suitably  rough  inclined  footing  was  blasted  out 
of  the   ledge   in  the  bottom  of  the  valley;    a 
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trench  or  shoulder  was  cut  well  into  the  ledge 
un  the  westerly  side,  for  a  skewback  for  the 
dam  arcJi,  while  the  easterly  end  of  the  dam 
n^s  abutted  against  an  ideal  ledge  skewback,  or 
buttress,  of  hard  granite,  with  vertical  face, 
normal  to  the  thrust  of  the  arcb. 

By  a  small  amount  of  earth  stripping  and 
blasting  of  ledge,  a  spillway  was  built  clear  and 
free  from  the  main  portion  of  the  dam,  the 
water  passing  over  it  being  deflected  by  means 
of  a  short  dry  wall  so  as  to  flow  over  the  na- 
tural rock  surface  in  a  waterfall  or  cascade 
into  the  valley  at  a  point  about  50  feet  below 
the  main  structure.  Owing  to  the  topography 
of  this  westerly  hillside,  it  was  necessary  to  lo- 
cate this  spillway  on  a  tangent  to  the  main 
iwrtion  of  the  dam  which  spans  the  gorge,  and 
tor  this  reason  the  latter  was  reinforced  at  Its 
junction  with  the  side  walls  of  the  valley,  and 
very  carefully  bonded  into  the  solid  ledge. 

While  the  water  was   drawn  off  below  the 
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onry,  but  their  origin  appeared  to  be  in  ground 
water  from  the  hillside  above,  rather  than  from 
the  lake. 

As  regards  the  bonding  of  the  two  layers  of 
masonry,  it  should  be  noted  that  the  founda- 
tion of  the  reinforcement  was  exceedingly  well 
bonded  into  the  footing  ledge,  that  it  is  further 
assisted  by  the  thrust  of  the  dam  under  pres- 
sure of  the  water,  that  both  ends  of  the  dam 
abutting  upon  the  slopes  of  the  valley  were  re- 
inforced and  unusually  well  bonded  into  the 
ledge,  and  that  a  portion  of  the  top  of  the  old 
dam  was  removed  and  the  new  work  was  bond- 
ed into  and  over  the  old  masonry.  Moreover, 
the  effect  of  the  arch  is,  probably,  to  bring  the 
faces  of  the  old  and  the  new  masonry  tightly 
into  contact.  As  an  additional  precaution, 
however,  two  perforated  1-inch  lead  pipes  were 
laid  against  the  down-stream  face  of  the  old 
structure,  following  this  face  vertically,  and 
built  into  the  new  masonry,  so  that  in  case  of 
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Hi  ii.ui.NG   Ueinforcino    Masonry. 

that  the  lake  has  not  yet  had  opportunity  to 
All  to  the  new  flow  line. 

Masonry  is  cut  off  the  up-stream  face  (2 
feet  on  the  crest  and  4  feet  vertically  down) 
giving  a  batter  to  the  face  of  1  in  2,  in  order 
to  reduce  the  danger  from  ice  pressure;  and 
the  bottom  at  and  near  the  spillway  is  protected 
by  paving  with  large  granite-  blocks  for  the 
same  reason.  After  completion  the  crest  of  the 
dam  was  cut  and  dressed  to  line  and  all  joints 
were  pointed  with  1  to  1  Portland  cement  mor- 
tar. It  may  be  of  interest  to  note  that 
the  cement  used  amounted  to  0.83  of  a  barrel 
per  cubic  yard  of  masonry  (which  is  equivalent 
to  1.2  cubic  yards  of  masonry  per  barrel  of 
cement),  based  upon  the  entire  work,  including 
all  foundation  work,  pointing,  grouting,  etc., 
while  the  rubble  masonry  itself  required  in  the 
mass  work  about  0.7  barrel  of  cement  per  cubic 
yard  of  masonry. 

The  author  takes  pleasure  in  acknowledging 


coffer  dam  the  opportunity  was  taken  for 
repointing  the  up-stream  face  of  the  old 
masonry. 

Two  points  in  the  method  of  construction 
adopted  involved  serious  considerations:  First, 
the  possibility  of  an  upward  pressure  over  a 
considerable  area  of  the  foundation  or  bottom 
of  the  old  dam,  owing  to  the  fact  that  it  was 
not  founded  upon  ledge;  and,  second,  the  po.s- 
sibility  of  a  bursting  pressure  between  the  old 
and  new  layers  of  masonry,  owing  to  leakage  of 
the  old  structure  and  the  practical  impossibil- 
ity of  obtaining  a  perfect  bond  between  the  old 
and  new  walls.  Both  the  old  and  the  new  sec- 
tions of  the  dam  were  designed  as  gravity  sec- 
tions, without  allowance  for  the  additional  sta- 
bility afforaed  by  the  arched  form,  and  even 
with  an  upward  pressure  over  a  portion  of  the 
footing  of  the  old  dam,  the  line  of  resistance 
would  fall  well  within  the  new  base.  As  an 
additional  precaution,  however,  a  small  dry 
well  was  left  underneath  the  dam  just  up- 
stream from  the  new  masonry,  with  a  l>/j-inch 
wrougbt-lron  pipe  passing  through  the  masonry 
and  discharging  freely  down-stream.  This  well 
was  located  at  a  point  where  a  spring  was 
found  coming  up  through  a  seam  in  the  ledge, 
and  measurements  were  made  of  the  amount  of 
water  percolating  through  the  pipe.  Since  the 
completion  of  the  work  the  flow  of  water 
through  this  pipe  has  been  observed  from  time 
to  time,  but  no  evidence  of  increased  seepage 
has  been  found.  Several  springs  of  this  sort 
were  encountered  In  laying  the   footing  mas- 


EcHO  I^AKE  Dam. 
Natural  Uock  Slabs  at  East  End  of  Old  Dam. 


the  development,  through  leakage  or  other 
cause,  of  a  considerable  area  of  hydrostatic 
pressure  between  the  two  layers  of  masonry, 
this  seepage  water  may  be  drained  out.  Up  to 
this  time  no  leakage  has  been  apparent  in  these 
pipes,   but  the   fact  should  not  be  overlooked 


his  indebtedness  for  hearty  co-operation  and 
assistance  to  Mr.  J.  William  Kay,  superintend- 
ent of  the  Milford  Water  Company,  to  Mr.  A. 
T.  Salford,  consulting  engineer,  of  Lowell,  and 
to  Mr.  William  T.  Barnes,  resident  engineer  ou 
the  work. 


Jan.  24,  1903. 
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Compressive    Resistance    of    Concrete-Steel    and 

Hooped   Concrete. — V. 
I'recedlng  sections  of   this   transiation  from   M.   Con- 
sid^re's  originai  paper  appeared  in  the  issues  of  Decem- 
ber 20  and  27,  1902,  January  10  and  17,  1903. 


XVI.  Influence  of  the  Character  of  the 
Materials. — Most  builders  use  for  the  concrete 
the  same  proportions,  500  pounds  of  cement  to 
1.2  cubic  yards  of  sand  and  gravel,  which  yields 
one  cubic  yard  of  concrete  put  in  place  and 
lamped.  In  floors  and  beams  and  other  mem- 
bers subjected  to  bending,  the  tensile  resistance 
of  the  concrete  is  not  taken  into  account. 
There  is,  therefore,  little  advantage  in  improv- 
ing the  character  of  the  concrete  in  the  parts 
in  tension.  It  seems  that  such  is  not  the  case 
in  the  compressed  portions  where  the  concrete 
supplies  the  most,  if  not  the  whole,  of  the  re- 
sistance. But  the  two  following  points  should 
be  considered.  If  the  concrete  for  the  space  be- 
tween the  main  beams  is  made  richer,  this  will 
be  done  in  order  to  decrease  their  thickness, 
but  the  moment  of  resistance  decreases  as  the 
square  of  the  thickness  while  the  volume  of  the 
concrete  decreases  as  its  first  power  only.  The 
tost  decreases  still  more  slowly  than  the  vol- 
ume because  certain  expenses  remain  the  same, 
as,  for  instance,  that  of  the  moulds.  The  con- 
ditions are  similar  if  not  identical  for  the  main 
beams.  Finally,  it  is  known  and  the  author 
has  proved  it  by  exact  facts,  that  the  cracks 
which  appear  in  tension  members  exposed  to 
dry  air  and  especially  to  the  sun  while  under 
the  partial  load  which  they  carry  during  their 
hardening  period  are  the  more  important  the 
richer  the  concrete  is. 

Neither  of  these  reasons  holds  true  for  com- 
pression members,  except  the  first  in  the  quite 
rare  case  where  the  members  are  so  long  as  to 
require  provision  against  flexure.  On  the  con- 
trary, for  compression  members  which  will  not 
be  tested  in  advance,  there  is  a  decided  reason 
for  richer  concrete.  For  the  first  load  imposed 
on  concrete  the  elastic  limit,  which  has  a  con- 
siderable infiuence  on  the  column  resistance  in- 
creases in  a  high  degree  with  the  proportion  of 
cement  when  the  same  is  increased  from  500  to 
1,000  pounds.  This  fact  is  shown  by  all  of  the 
author's  experiments  and  an  example  can  be 
seen  by  comparing  the  deformations  reported 
in  section  VIII,  for  three  prisms  of  1,000 
pounds  and  one  of  500  pounds  of  cement. 

No  doubt,  the  importance  of  the  initial  elas- 
tic limit  decreases  after'  the  testing  of  the 
members  before  putting  them  in  place  but  it 
does  not  vanish  altogether.  This  method  of 
construction  will  only  be  used  when  high  resis- 
tances with  all  possible  guaranty  will  be  de- 
sired and  the  small  increase  in  cost  of  a  richer 
concrete  will  be  willingly  paid.  The  whole  dif- 
ference is  not  more  than  10  to  17  per  cent,  of 
the  tost  of  concrete.  The  author  believes  that 
In  any  case  for  members  subjected  to  great 
stresses  750  pounds  and  frequently  1,000  pounds 
of  cement  per  cubic  yard  of  concrete  laid  in 
place  should  be  used  for  a  mixture  of  sand  and 
gravel  so  balanced  as  to  have  the  least  amount 
of  voids. 

The  choice  of  the  metal  to  be  used  also  de- 
serves attention  and  it  should  be  here  remem- 
bered that  the  longitudinal  rods  are  compressed 
beforehand  by  the  shrinking  of  the  concrete 
and  reach  rapidly  their  elastic  limit  while  the 
lioops  must  be  compressed  before  taking  ten- 
sion and  that  their  stresses  are  small  when  the 
longitudinal  reinforcing  is  already  at  the  end 
of  its  resistance.  The  elongations  of  the  hoops 
increase  therefore  about  three  times  as  slowly 
as  the  shortenings  of  the  longitudinals.  The 
experiments  show  that  the  greatest  shortenings 
which  will  have  to  be  considered,  not  for  work- 
ing stresses  but  for  dangerous  limits,  do  not 
exceed  0.2  to  0.3  per  cent,  and  it  Is  certain  that 


the  corresponding  elongations  of  the  hooping 
metal  do  not  reach  0.07  to  0.1  per  cent,  and 
thus  remain  below  the  elastic  elongation  of 
common  wrought  iron  and  soft  steel.  The  elas- 
tic limit  and  the  ultimate  resistance  of  the 
hoops  is  therefore  not  important  and  their  ef- 
fect depends  solely  on  the  coefficient  of  elasti- 
city. But  it  is  known  that  the  coefficient  of 
elasticity  of  soft  steel  is  on  the  average  10  per 
cent,  higher  than  that  of  wrought  iron  and  that 
for  the  high  carbon  steels  it  does  not  have  any 
higher  value.  Drawn  wire  will  thus  for  hoop- 
ing be  inferior  rather  than  superior  to  bars. 
These  considerations  lead  to  the  use  of  high- 
carbon  steel  for  the  longitudinal  reinforcing 
and  of  soft  steel  or  wrought  iron  for  the  hoops, 
according  to  the  cost  of  the  metal. 

The  rolling  into  spirals  is  facilitated  by  the 
use  of  malleable  metals.  It  is  now  understood 
why  the  author  has  not  attached  much  import- 
ance to  the  fact  that  the  hooping  of  the  tested 
prisms  was  made  of  drawn  iron  wire.  No 
doubt,  with  bars  the  ultimate  resistance  would 
not  have  shown  such  an  enormous  and  useless 
excess  of  crushing  strength,  but  the  interesting 
period  of  the  deformation  would  have  been  ex- 
actly the  same  and  the  conclusions  which  have 
been  based  solely  on  facts  observed  during  this 
period  would  not  have  been  different. 

It  may  be  concluded  that  for  hooped  concrete 
intended  to  resist  high  pressures  it  is  proper  to 
use  concrete  containing  750  to  1,000  pounds  of 
cement  per  cubic  yard  of  concrete  laid  in  place, 
and  to  use  high-carbon  steel  for  the  longitudi- 
nal reinforcing  and  wrought  iron  or  soft  steel 
for  the  helicoidal  spirals  which  form  the  hoop- 
ing. Generally  it  will  sufllce  to  make  the  metal 
between  1  and  2  per  cent,  of  the  volume  for  the 
longitudinal  reinforcing,  and  between  2  and  3 
per  cent,  for  the  hoops.  This  will  give  a  high 
ductility  and  a  resistance  which  will  exceed  all 
requirements. 

XVII.  First  Cost. — The  question  of  first  cost 
is  a  very  delicate  one  and  to  find  a  complete 
solution  for  it  long  discussions  are  required. 
The  author  will  only  attempt  here  to  furnish 
some  first  thoughts  on  the  subject.  The  study 
of  first  cost  must  lead  to  a  comparison  of  the 
cost  of  the  different  types  of  construction, 
among  which  the  engineer  must  choose.  Hoop- 
ed concrete  must  evidently  be  compared  to 
concrete-steel  as  ordinarily  reinforced  and  to 
riveted  steel. 

If  the  structure  considered  is  to  be  such  as 
can  be  built  of  concrete-steel  of  any  of  the  old 
types  the  advantages  which  the  substitution  of 
hooped  concrete  under  the  most  economic  con- 
ditions will  offer  will  have  to  be  considered 
first.  Then  investigation  should  determine  the 
desirability  of  adopting  the  more  or  less  expen- 
sive methods  which  can  be  applied  in  the  mak- 
ing of  hooped-concrete.  For  concrete  of  the 
same  proportions  and  same  grade  and  percent- 
age of  metal,  hooping  will  give  much  more  re- 
sistance than  longitudinal  reinforcing  and  will 
at  the  same  time  modify  the  fragility  to  a  very 
high  ductility,  which  will  allow  of  a  reduction 
in  the  factor  of  safety.  It  does  not  seem  that 
the  cost  per  cubic  yard  containing  the  same 
materials  should  appreciably  differ  for  the  two 
types  of  construction.  There  are,  however,  two 
reasons  which  might  outweigh  the  general  ad- 
vantages of  hooped  concrete  and  lead  to  the 
adoption  of  the  other  type.  The  first  of  these 
reasons  is  that  it  is  somewhat  Inconvenient  to 
introduce  for  the  columns  a  method  of  construc- 
tion different  from  that  used  for  beams,  and  to 
which  the  workmen  are  not  accustomed. 

The  second  reason  is  that  for  columns  or  sup- 
ports carrying  light  loads  the  least  section  is 
generally  fixed  by  practical  considerations  and 
is  frequently  sufficiently  strong  with  any  kind 
of  reinforcing.    Jt  is  the  shop  manufacture  of 


hooped-concrete  members  that  must  be  mainly 
considered.  It  may  be  made  in  big  shops  with 
the  special  care  and  economy  resulting  from 
the  employment  of  skilled  labor  and  mechanical 
means.  Columns  and  other  members  of  hooped 
concrete  with  longitudinal  reinforcing  rods 
projecting  out  at  the  ends,  so  as  to  assure  the 
connection  between  them  and  the  beams  or 
other  parts  of  the  structure,  of  high  efficiency 
could  then  be  manufactured. 

More  difficult  is  the  comparison  of  hooped- 
concrete  to  riveted  construction.  It  will  be 
limited  to  some  indications  of  the  cost  of  the 
materials  of  which  the  hooped  concrete  is  made 
and  the  additional  cost  of  its  making.  The 
cost  of  the  hooped-concrete  in  place  so  deter- 
mined will  then  be  compared  to  the  total  cost 
of  the  steel  construction  of  the  same  strength. 
It  will  then  be  seen  whether  the  difference  in 
cost  is  sufficient  to  cover  the  handling,  erection 
and  falsework  required  for  hooped-concrete  as 
well  as  the  contractor's  profit.  The  fact  must 
also  be  considered  that  the  longer  the  spans 
the  heavier  will  be  the  weight  of  the  hooped- 
concrete  as  compared  to  steel,  and  that  the 
fixed  load  of  the  structure  will  therefore  be 
proportionately  increased  and  its  required  re- 
sistance will  have  to  be  proportionately  higher. 
But  it  will  be  found  on  closer  examination 
that  the  difference  in  weights  does  not  have 
the  importance  which  it  may  seem  to  have  at 
first  sight.  On  the  other  hand,  it  should  be 
considered  whether  the  hooped-concrete  struc- 
tures do  not  have  the  advantage  over  the  steel 
structures  as  to  maintenance,  length  of  service, 
solidarity  of  parts  and,  for  short  distances, 
rapid  absorption  of  vibrations  and  resistance 
to  impact. 

To  make  a  rough  comparison  riveted  con- 
struction of  ordinary  soft  steel  will  be  as- 
sumed. It  can  be  bought  for  3  cents  a  pound, 
which  is  a  low  value  for  present  prices.  An 
allowable  working  stress  of  10,000  pounds  per 
square  inch  will  be  assumed  on  the  steel.  The 
gross  section  of  the  members  will  exceed  the 
net  section  by  10  to  20  per  cent,  and  if  in  ad- 
dition) the  weight  of  rivets  and  details  will  be 
considered  the  allowable  unit  stress  of  10,000 
pounds  is  reduced  to  7,500  pounds  per  square 
inch  of  gross  section  as  far  as  weight  is  con- 
cerned. For  hooped-concrete,  as  given  in  sec- 
tion XIII,  a  unit  stress  of  950  to  2.150  pounds 
may  be  allowed  according  whether  the  concrete 
has  been  moulded  in  place  without  extra  care 
and  reinforced  with  a  low  percentage  of  metal 
or  whether  it  has  been  made  in  the  shop  with 
extra  care  and  strict  supervision  of  a  good  con- 
crete and  a  higher  percentage  of  metal  and 
has  been  previously  tested  above  its  working 
load. 

Omitting  the  cost  of  the  moulds,  staging,  etc., 
the  cost  of  the  concrete  may  be  taken  at  |10 
per  cubic  yard,  which  is  a  high  figure  and  is 
taken  to  be  on  the  safe  side.  For  the  same 
reason  the  higher  unit  pressures  mentioned  in 
the  above  as  being  allowable  for  hooped-con- 
crete will  not  be  used  and  the  following  will 
be  assumed: 

Allowable  pressure  In  pounds 

per   square   Inch 900       1,360       1,800 

A   block  or  short  column  1 

square  foot  in  section  will 

carry  a  load,  In  pounds,  of  129.600  194,400  259,200 
A  steel  member  of  same  re- 
sistance   at    7,500    pounds 

per  square  inch   will  .have 

a  section,  in  square  Inches, 

of    17.3  26.0  34.6 

It  will  weigh,  per  linear  foot, 

in  pounds   59  88.5  118 

At  3  cents  per  pound,  it  will 

cost,   per   linear  foot $1.77       $2.60       $3.54 

Adding  to  the  cost  of  the  concrete  the  cost  of 
the  reinforcing  steel,  the  cost  of  the  hooped- 
concrete  members  will  be  found.  The  percent- 
age of  the  metal  varies  between  3  and  6  per 
cent,  of  the  concrete,  which  gives  400  to  800 
pounds  of  steel  per  cubic  yard  at  a  cost  of  ?12 
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to  |24.  The  total  cost  of  the  hooped  concrete 
will  then  be  |22  to  $34  per  cubic  yard.  Per  cubic 
foot  it  will  be  J0.82  to  $1.26.  Comparing  this 
10  the  above  table  it  is  seen  that  more  than  a 
sufficient  margin  is  left  for  the  cost  of  moulds, 
scaffolding,  etc 

XVIII.  Conclusions. — Hooped  concrete  has  a 
high  ductility,  its  crushing  resistance  is  very 
high  and  exceeds  the  sum  of  the  resistance  of 
the  concrete  used  for  it,  the  resistance  of  longi- 
tudinal reinforcing  rods  stressed  up  to  their 
elastic  limit  and  the  resistance  at  the  same 
rate  of  imaginary  longitudinals  representing  a 
volume  of  2.4  times  that  of  the  hooping  metal. 
If  the  concrete  were  very  poor  and  had  only 
the  cohesion  strictly  necessary  to  prevent 
crumbling  away  between  the  spirals,  its  resist- 
ance consisting  of  the  two  latter  elements  would 
still  be  very  great.  The  danger  due  to  poor 
work  in  concreting  which  forms  an  objection 
to  concrete-steel  constructions  is  hence  almost 
altogether  avoided  by  the  use  of  hooping. 
Under  the  first  load  the  hooping  has  much  less 
influence  on  the  coefficient  of  elasticity  than 
on  the  crushing  resistance,  but  even  for  the 
most  ordinary  concretes  the  value  of  this  co- 
efficient is  sufficient  to  prevent  flexure  under 
high  loads  in  structures  having  members  of 
usual  sizes.  When  a  hooped-concrete  member 
is  subjected  to  a  test  load  its  elastic  limit  in- 
creases up  to  the  value  of  this  load  and  like- 
wise the  coefficient  of  elasticity  under  a  heavy 
load  is  increased  in  a  high  degree  and  the  more 
so  the  less  satisfactory  its  value  has  been  pre- 
viously. 

The  concrete  is  thus  improved  to  any  re- 
quired degree  by  the  hoops  which,  due  to  their 
mode  of  action  and  coefficient  of  efficiency,  2.4. 
can  produce  a  high  resistance  without  being 
much  stressed  themselves.  The  adhesion  of 
the  concrete  to  the  metal  which  has  such  an  im- 
portant effect  on  members  in  bending  is  almost 
of  no  importance  in  hooped-concrete  in  com- 
pression. It  is  called  into  action  at  the  ends 
of  the  spirals  only,  which  are  bent  in  towards 
the  center  of  section  where  its  resistance  is 
much  assisted  by  the  considerable  friction  de- 
veloped in  the  core  by  the  strong  pressures 
exerted  on  all  sides.  To  obtain  this  result  it 
is  necessary  to  space  the  hoops  closely  enough 
to  each  other  to  prevent  the  crumbling  of  the 
concrete  between  them.  This  object  is  attain- 
ed, without  spacing  the  hoops  excessively  close, 
by  placing  against  the  inside  surface  of  the 
hoops  longitudinal  bars  which  in  their  turn 
also  increase  the  tensile  resistance. 

The  necessity  of  having  the  hoops  suffi- 
ciently close  to  each  other  leads  to  making 
them  of  wire  or  bars  bent  to  spirals  and  em- 
bedded in  the  concrete  near  the  surface.  The 
reduced  number  of  joints  is  made  by  simple 
overlapping  of  the  adjacent  spirals  and  bending 
their  ends  into  the  hooped  core.  The  strength 
of  the  joints  is  thus  made  equal  to  the  strength 
of  the  members.  The  spirals  are  made  before- 
hand and  it  is  therefore  easy  to  check  their 
dimensions  before  concreting  and  to  make  sure 
of  the  high  character  of  the  reinforcing  which, 
as  has  been  shown  in  the  above,  will  suffice  to 
secure  the  safety  of  the  member  even  if  the 
concrete  should  turn  out  of  a  lower  grade  than 
could  have  been  foreseen.  By  decreasing  the 
spacing  between  the  spirals  at  the  ends  of  the 
members  a  loca,!  excess  of  crushing  strength 
can  be  obtained  of  any  desired  amount  and  also 
a  considerable  ductility.  It  is  also  easy  to  as- 
sure the  transmission  of  tensile  stresses  from 
one  menlier  to  another  and  practical  methods 
have  been  pointed  out  showing  how  to  attain 
this  result  In  a  simple  manner.  The  serious 
objections  which  are  attached  to  joints  in  mas- 
onrr  and  usual  concrete-steel  constructions  can 
thus  be  entirely  eliminated. 


It  appears  that  for  structures  for  which  it  is 
desired  to  obtain  the  highest  resistance  and 
safety  together  with  the  least  weight  the  meth- 
od of  building  by  members  made  in  the  shop 
will  have  the  following  advantages:  Elastic 
symmetry;  execution  of  the  work  under  super- 
vision in  well  prepared  moulds  by  a  few  ex- 
perienced workmen;  continuous  inspection  and 
protection  from  the  sun  and  the  rain;  possibil- 
ity of  keeping  the  members  in  water  or  in  moist 
air  to  prevent  cracks;  opportunity  to  sound 
with  the  hammer,  to  weigh  and  even  to  lest  all 
the  members  and  to  reject  those  below  the 
standard;  beginning  the  making  of  the  mem- 
bers at  the  starting  time  of  preliminary  opera- 
tions; putting  the  members  in  place  after  they 
have  been  hardened.  Where  the  members  will 
be  tested  they  will  greatly  improve  in  elasticity 
and  column  resistance.  The  deformations 
after  the  removal  of  the  falsework  will  be  much 
reduced,  even  with  considerable  working  pres- 
sures. The  necessary  rules  to  compute  the  re- 
sistance and  elasticity  of  a  hooped  member  of 
any  proportions  have  been  given. 

The  high  ductility  of  hooped-concrete,  its  re- 
sistance to  impact  and  atmospheric  influences 
and  the  general  solidarity  of  the  parts  in  con- 
crete-steel structures  logically  lead  to  the  adop- 
tion for  hooped-concrete  of  factors  of  safety  in 
regard  to  the  elastic  limit  and  column  flexure 
below  2  or  2.5  as  are  generally  used  for  steel 
structures.  But  because  of  the  novelty  of  this 
type  of  construction  3  to  3.5  has  been  proposed, 
even  indicating  the  probability  of  beginning 
with  factors  of  safety  still  higher.  The  rea- 
sons which  sometimes  prompt  the  use  of 
smaller  proportions  of  cement  for  concrete  in 
tension  or  bending  do  not  hold  for  compression 
members  and  it  is  proper  to  use  richer  con- 
cretes for  these  members.  It  is  advantageous 
to  make  longitudinal  reinforcing  rods  of  the 
highest  steel  that  can  be  used  without  trouble. 
For  the  hooping,  on  the  contrary,  wrought  iron 
or  soft  steel  are  perfectly  suitable. 

Of  two  concrete  members  made  of  the  same 
quantities  of  the  same  materials  and  costing 
the  same,  the  one  which  is  hooped  will  have 
more  strength  and  a  very  much  higher  ductil- 
ity than  the  one  made  according  to  any  of  the 
usual  types.  The  approaching  danger  will  in 
the  first  be  heralded  by  the  scaling  off  of  the 
surface  which  has  no  influence  on  the  strength. 
In  the  second  nothing  will  announce  the  coming 
failure  or,  at  best,  heavy  injuries  which  will 
endanger  the  structure  will  indicate  It. 

The  cost  of  members  made  of  hooped-concrete 
is  appreciably  less  than  one-half  of  the  cost  of 
steel  members  of  same  resistance.  In  each 
case  the  fixed  load  of  the  structure  must  be 
considered,  the  cost  of  erecting  the  hooped- 
concrete  members  must  be  calculated  together 
with  the  general  expenses  and  profits  and  the 
different  methods  of  construction  then  com- 
pared. Finally,  the  properties  of  hooped-con- 
crete appear  to  insure  for  it  a  place  as  a 
material  for  compression  members  between 
ordinary  concrete  and  longitudinally  or  trans- 
versely reinforced  concrete,  on  one  side,  and 
riveted  steel  members,  on  the  other. 


A  New  Turbidimeter. 


Wireless  Telegraph  Messages  were  success- 
fully transmitted  by  Mr.  Marconi  on  January 
19  from  Wellfleet,  Mass.,  on  Cape  Cod,  to  Corn- 
wall, England,  a  distance  of  about  2,800  miles. 


The  principal  methods  that  have  been  em- 
ployed in  the  determination  of  the  turbidity  of 
water  were  summarized  by  Mr.  Charles  An- 
thony, Jr.,  of  Hereford,  England,  in  a  paper 
read  before  the  New  England  Water  Works  As- 
sociation last  September  (published  in  the 
"Journal"  of  the  association  for  December). 
Of  the  thirteen  methods  noted,  which  include 
several  colorimeters  that  have  been  improperly 
used  as  turbidimeters,  the  platinum  wire  meth- 
od of  Mr.  Allen  Hazen  (described  in  The  Engi- 
neering Record  of  June  14,  1902),  is  mentioned 
as  the  most  practical,  although  it  has  its  draw- 
backs. 

It  was  thought  by  Mr.  Anthony  that  some 
simple  photometric  method  of  measuring  the 
absolute  amount  of  light  absorbed  by  a  given 
thickness  ot  water  was  the  most  rational  and 
convenient  method  of  estimating  the  degree  of 
turbidity  of  a  water,  and  with  this  object  in 
view  he  designed  the  instrument  illustrated  in 
the  accompanying  drawing. 

It  consists  of  a  couple  of  parallel  tubes  of 
standard  length,  say  50  centimeters,  one  of 
which,  closed  at  the  ends  by  plates  of  glass, 
contains  the  water  to  be  examined.  Light 
transmitted  preferably  through  ground  glass 
reaches  the  eye,  in  part  through  this  water  and 
in  part  direct  after  passing  through  a  Nicol's 
polarizing  prism.  These  two  sources  of  light 
are  observed  through  an  eyepiece  containing 
another  Nicol  prism.  The  field  of  view  is  thus 
seen  neatly  dichotomized.    By  rotating  the  eye- 


The  Ice  Gorges  and  freshets  in  the  upper 
Hudson  valley  are  to  be  investigated  by  the 
board  of  army  engineers,  of  which  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  is  chairman.  A 
public  hearing  will  be  held  January  28  at  Al- 
bany to  consider  plans  to  be  laid  before  Con- 
gress by  which  the  annual  annoyance  and  loss 
from  these  gorges  may  be  prevented. 


A  New  Turbidimeter. 

piece,  the  Illumination  of  that  half  of  the  field 
which  received  its  light  direct,  seeing  that  it 
has  already  passed  through  a  Nicol  prism,  can 
be  varied  until  it  matches  the  half  receiving 
light  through  the  standard  thickness  of  water 
under  examination.  And  though  the  inevi- 
table difference  in  tint  introduces  some  error 
due  to  personal  equation  in  estimating  equal  ob- 
scuration, the  extremely  convenient  manner  in 
which  the  lights  from  the  two  sources  are  seen 
in  absolute  juxtaposition  in  the  same  field  of 
view,  allows  of  more  accurate  comparison  than 
by  any  of  the  methods  hitherto  suggested. 
Further,  seeing  that  the  obscuration  varies,  ac- 
cording to  a  well-understood  relation,  with  the 
angle  through  which  the  eyepiece  is  rotated, 
the  instrument  can  be  made  to  indicate,  on  a 
properly  graduated  disc,  the  degree  of  obscura- 
tion, that  is,  turbidity,  to  a  rational  scale,  in 
which  1  represents  perfect  transparency  and  0 
total  obscuration.  The  instrument  is  most 
easy  to  handle,  gives  accurate  results  to  a  ra- 
tional scale,  and  is  independent  of  the  source 
of  light.  For  these  reasons  Mr.  Anthony  be- 
lieves it  well  adapted  to  fill  the  long-felt  want 
of  a  ready  and  standard  means  of  making  tur- 
bidity observations. 


The  North  Carolina  Water  Works  Associa- 
tion was  organized  at  Raleigh  on  January  14, 
according  to  local  press  reports.  Mr.  J.  C. 
Michle,  of  Durham,  was  chosen  president,  and 
Mr.  E.  B.  Bain,  of  Raleigh,  secretary.  The  next 
meeting  is  to  be  held  at  Durham  in  July. 
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The    Garvin's   Falls   Station   of   the    Manchester 

Traction,  Light  and  Power  Company. 

By  W.  V.  Batson. 


The  station  described  in  this  article  is  one  o£ 
several  water  power  plants  operated  by  the 
Manchester  Traction,  Light  and  Power  Com- 
pany, of  Manchester,  N.  H.,  which  was  formed 
about  two  years  ago  by  the  union  of  several 
companies  which  furnished  light  and  power, 
and  operated  the  street  railway  system,  in  and 
about  the  city  of  Manchester.  This  is  the 
largest,  or  one  of  the  largest  hydro-electric 
power  systems  in  New  England.  On  the  site 
of  the  Garvin's  Falls  station  there  has  stood  for 
many  years  a  mill  which  was  operated  by  the 
water  power.  The  dam  and  canal  leading  the 
water  to  the  station  have  seen  many  years  of 
service  and  a  portion  of  the  canal  played  an 
important  part  in  the  transportation  of  mer- 
chandise between  the  interior  of  New  Hamp- 
shire and  Boston. 

In  1793  a  charter  was  granted  for  the  con- 
struction of  a  canal  which  ran  from  the  Charles 
River,  at  Charlestown,  to  a  point  on  the  Mer- 
rimack River,  where  the  city  of  Lowell  is  now 
situated.  The  men  interested  in  this  canal  or- 
ganized the  Bow  Locks  and  Canal  Company, 
which  secured  the  right  to  build  a  navigable 
route  along  the  Merrimack  River  from  Con- 
cord,   passing   the    falls   and    rapids    by   locks. 


The  station  recently  completed  on  the  west 
bank  of  the  Merrimack  River,  about  M  mile 
below  the  dam  is  of  2,000  horse-power  capacity, 
covering  an  area  of  about  66x78  feet  and  is  of 
brick  on  a  granite  foundation.  The  fore-bay 
wall,  10  feet  thick  at  the  wheel  room  floor  level 
and  7  feet  thick  at  the  usual  water  level  in 
the  canal,  forms  one  side  of  the  wheel  room. 
The  foundations  of  the  building  are  arched,  so 
as  to  permit  the  tail  water  to  flow  away  beneath 
the  wheel  room.  One  end  of  the  building  from 
a  point  8  feet  above  the  floor  level  is  of  wood, 
which  will  be  removed  when  the  station  is  en- 
larged. As  the  back  water  during  freshets  has 
been  known  to  reach  a  point  above  the  level  of 
the  generator  floor,  the  floor  and  the  walls  to  a 
point  8  feet  above  the  floor  level  have  been 
carefully  waterproofed.  To  take  care  of  any 
water  that  might  leak  in  and  also  the  water 
used  in  washing  the  floor,  there  is  an  iron  tank 
with  perforated  top  set  in  the  floor,  with  an  out- 
let in  its  bottom  controlled  by  a  valve  operated 
by  hand  and  a  check  valve  opening  outward. 
Prom  this  tank  a  3-inch  pipe  leads  to  the  suc- 
tion side  of  a  No.  2i/j  Goulds  centrifugal  pump 
having  a  capacity  of  200  gallons  per  minute, 
which  is  direct-connected  to  a  General  Electric 
2-horse-power,  440-volt,  form  K  induction 
motor,  operated  from  transformers  which  re- 
duce the  potential  from  12,000  volts.  By  using 
this  arrangement  it  is  possible  to  operate  the 


potential  for  the  lights  and  motors  in  the  sta- 
tion, also  the  generator  rheostats.  These 
rheostats  are  operated  by  hand  wheels  on  the 
front  of  the  board  to  which  they  are  connected 
by  sprocket  chains.  The  transformers  for  the 
phasing  lamps  and  for  the  voltmeters  are  on 
the  back  of  the  wall  immediately  above  the 
opening  into  the  bay. 

In  the  end  wall  of  the  building  which  abuts 
upon  the  tracks  of  the  Southern  Division  of  the 
Boston  &  Maine  Railroad,  there  is  a  clock  hav- 
ing a  ground  glass  dial  32  inches  in  diameter, 
which  is  illuminated  by  lamps  placed  behind  it, 
and  inside  the  station  there  is  a  24-Inch  dial 
with  hands  driven  by  the  same  movement.  The 
clock  was  installed  by  the  E.  Howard  Clock 
Company  of  Boston. 

The  station  is  equipped  with  a  hand  traveling 
crane  having  a  span  of  31  feet  and  20-feet 
hoist,  with  a  capacity  of  flfteen  tons,  furnished 
by  the  Whiting  Foundry  Equipment  Company. 

On  top  of  the  fore-bay  wall  there  is  a  pent 
house  containing  apparatus  for  operating  the 
main  gates.  A  shaft  runs  the  length  of  the 
house,  from  which  the  pinions  engaging  the 
racks  on  the  gates  are  driven  by  a  worm  and 
wheel  and  sprocket  chains.  The  gearing  for 
operating  each  gate  may  be  connected  to  or 
disconnected  from  the  main  shaft  by  means  of 
Worrall  clutches.  The  main  shaft  is  driven  by 
a  5-horse-power,  440-volt  induction  motor  which 
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The  entrance  of  the  old  ship  canal  was  located 
not  far  from  the  headgates  of  the  present 
power  canal,  which  includes  the  old  canal. 

The  river  has  a  drainage  area  at  this  point 
of  about  2,400  square  miles  and  Lake  Winni- 
piseogee  and  some  large  ponds  furnish  ample 
storage.  The  maximum  available  head  is 
about  30  feet  and  the  ordinary  head  about  25 
feet.  The  usual  low  water  flow  is  1,000  cubic 
feet  per  second,  which,  with  wheels  of  80  per 
cent,  efliciency,  will  give  over  2,500  horse- 
power on  the  wheel  shaft.  The  minimum  flow 
in  a  dry  time  will  yield  not  less  than  2,000 
horse-power.  The  minimum  power  during  nine 
months  of  the  year  is  about  3,000  horse-power, 
and  during  six  months  about  6,000  horse-power. 

The  first  dam  on  this  site  was  of  stone  and 
was  finished  Sept.  5,  1859.  Two  hundred  feet  of 
the  middle  of  this  dam  were  swept  away  on 
March  5,  1860,  and  were  not  rebuilt  until  1879, 
when  a  wooden  center  section  was  built.  The 
existing  dam  consists  of  stone  work  near  each 
end.  having  a  total  length  of  about  150  feet, 
and  a  wooden  crib  section  about  300  feet  long. 
The  plans  for  the  complete  development  of  this 
water  power  call  for  a  new  dam  at  a  point 
nearer  the  station  than  the  present  one,  and 
an  enlarged  canal  capable  of  supplying  water 
to  wheels  of  a  combined  capacity  of  about  6,000 
horse-power. 


motor,  even  if  the  station  is  shut  down,  by  sup- 
plying current  for  it  from  Manchester. 

In  addition  to  the  wheel  and  genei'ator  rooms 
there  is  a  boiler  room  for  the  heating  appar- 
atus, with  a  coal  storage  place  adjoining.  At 
the  other  end  of  the  building  there  is  a  store 
room  and  a  toilet  room  in  which  there  is  a 
centrifugal  pump.  The  wheel  room  has  a  roof 
of  planks  covered  with  a  fireproof  compound 
and  supported  by  steel  girders.  It  has  a  wood- 
en floor,  is  well  lighted  both  naturally  and  arti- 
ficially, and  is  provided  with  platform  and  steps 
to  afford  access  to  all  parts  of  the  wheel  cases. 
The  three  wheel  cases  are  built  through  the 
fore-bay  wall  and  thus  take  water  directly  from 
the  canal.  Each  case  has  two  draft  tubes 
reaching  to  a  level  30  feet  below  the  usual 
water  level  in  the  canal. 

The  generator  room  is  30  feet  high,  with  its 
floor  15  feet  below  canal  water  level,  and  from 
one  corner  there  is  a  bay  built  out  into  the 
lower  part  of  a  tower  which  is  one  of  the  prom- 
inent features  of  the  building.  In  the  opening 
to  the  bay  is  set  the  switchboard,  and  on  the 
outer  wall  of  the  bay,  high  above  the  floor,  are 
the  lightning  arresters,  above  which  the  trans- 
mission lines  leave  the  station. 

Along  the  wall  and  carried  on  supports  rest- 
ing on  the  floor  are  the  transformers  for  re- 
ducing from   the   ^ine   potential   to   the   proper 


is  back  geared  to  drive  the  shaft  at  a  speed  of 
150  revolutions  per  minute.  Each  main  gate 
has  a  wicket  or  fliler  gate  operated  by  hand, 
and  the  main  gates  are  arranged  so  as  to  be 
operated  by  hand  if  necessary.  The  building 
was  erected  by  the  Head  &  Dowst  Company  of 
Manchester. 

There  are  two  turbine  units  for  driving  alter- 
nating-current generators  and  one  for  driving 
an  exciter.  Each  of  the  large  units  consists  of 
three  39-inch  wheels  on  one  horizontal  shaft, 
to  which  the  generator  is  coupled.  The  small 
unit  consists  of  two  12-inch  wheels  on  a  hori- 
zontal shaft,  to  which  the  exciter  is  directly 
coupled.  All  wheels  are  of  the  McCormick  de- 
sign with  cylinder  gates  without  flngers,  and 
were  built  by  the  Rodney  Hunt  Machine  Com- 
pany, of  Orange,  Mass.  The  eases  for  the 
larger  units  are  12  feet  in  diameter  and  the 
exciter  turbine  case  is  5  feet  in  diameter. 

The  specification  for  the  large  wheels  re- 
quired them  to  develop  1,035  horse-power  at 
25  feet  head.  1,099  horse-power  at  26  feet  head, 
1,162  horse-power  at  27  feet  and  1,228  horse- 
power at  28  feet,  the  speed  to  be  180  revolu- 
tions per  minute.  The  exciter  wheel  runs  at 
600  revolutions  per  minute  and  develops  75 
horse-power  at  26  feet  head.  To  maintain  con- 
stant speed  at  various  loads  there  are  two  type 
B  Lombard  governors,  one  for  each  large  wheel, 
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and  a  tjrpe  D  goTernor  of  same  make  for  the 
exciter  wheel.  These  governors  are  set  on 
foandations  of  concrete  faced  with  white  enam- 
eled brick. 


direct-current  generator  connected  to  the  12- 
inch  wlieel  previously  mentioned,  and  a  similar 
generator  direct-connected  to  a  75-horse-power 
General    Electric    form     K    440-volt    induction 
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Sectionol   Elevation  O-P. 

There  are  two  650-ldlowatt  three-phase  gener- 
ators of  the  revolving  field  type.  They  are  non- 
compound  wound  and  generate  alternating- 
current  of  60  cycles  at  from  11,400  to  12,600 
volts.  Their  efficiencies  are  94  per  cent,  at  full 
load,  93  per  cent,  at  three-quarter  load,  and  91 
per  cent,  at  half  load,  and  the  machines  are 
guaranteed  not  to  rise  in  temperature  above  40 
degrees  centigrade  after  8  hours'  run  at  rated 
load  and  speed,  nor  above  55  degrees  centi- 
grade after  3  hours  at  25  per  cent,  overload. 


^?0^ 


The  switchboard  for  receiving  and  distribut- 
ing the  output  of  all  the  machines  and  con- 
trolling the  operation  of  the  auxiliary  motors  is 
located  in  the  opening  to  the  bay  as  previously 
described.  The  board  consists  of  six  panels  of 
blue  Vermont  marble  2  inches  thick  set  in  an 
oalc  frame,  chemically  treated  to  make  it  slow- 
burning,  each  panel  having  a  marble  sub-base, 
and  the  whole  being  surmounted  by  a  marble 
cornice.  The  switchboard  is  7  feet  5  inches 
high  and  17  feet  4  inches  long.  The  panels  in 
order  from  left  to  right  are:  First,  feeder  pan- 
el; second  and  third,  generator  panels;  fourth, 
switches  and  instruments  for  operating  lights 
and  motors  in  the  station,  and  fifth  and  sixth, 
exciter  panels.  On  each  exciter  panel  there 
are  the  necessary  switches,  an  Elden  single 
pole  direct-current  circuit  breaker,  a  back  con- 
nected field  rheostat,  a  voltmeter,  and  an  am- 
meter. There  are  two  sets  of  bus  bars  for  the 
exciter,  and  either  machine  can  be  run  on 
either  set  of  bars  or  both  machines  run  on  the 
same  bars.  On  the  station  panel  there  are  oil 
switches  for  connecting  the  lighting  and  the 
motor  transformers  to  the  high  tension  bus 
bars,  and  two  jack  knife  switches  so  connected 
that  in  case  of  the  failure  of  the  lightning 
transformer  or  of  the  generator  being  shut 
down,  the  lights  can  be  fed  from  either  set  of 
exciter  bus  bars. 

Bach  motor  circuit  before  leaving  the  board 


Oabtin's  Faixs  Poweb  House. 


with  the  surrounding  air  not  over  25  degrees 
centigrade. 

To  excite  these  machines  there  Is  a  50-kllo- 
watt  General  ESectric  multi-polar,  110-125-volt 


of  sufficient  capacity 
When  the  station  is 


motor.     Each  exciter  Is 

to  excite  four  machines. 

completed  it  will  contain  six  650-kilowatt  gen 

erators  and  three  50-kilowatt  exciters. 
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passes  through  an  automatic  overload  three- 
pole  oil  circuit  breaker.  There  is  an  alternat- 
ing current  ammeter  for  the  lights  and  one  for 
each  motor,  also  a  175-volt  and  a  500- volt  alter- 
nating current  voltmeter.  Each  generator 
panel  has  two  sets  of  high  tension  bus  bars, 
to  either  of  which  both  generators  may  be  con- 
nected by  means  of  three-pole  double-throw  oil 
switches.  The  high  tension  current  reaches 
the  generator  switches  through  automatic  over- 
load oil  circuit  breakers.  For  each  generator 
there  is  an  ammeter  and  voltmeter,  an  indicat- 
ing wattmeter  and  a  direct  current  ammeter  in 
field  circuit.  The  generator  field  switches  are 
150-ampere  double-pole  double-throw  with  aux- 
iliary resistance  on  the  break,  and  are  so  con- 
nected that  the  machines  may  be  excited  from 
either  of  tlie  exciter  bars.  There  is  a  single 
pole  circuit  breaker  in  the  generator  field  cir- 
cuit. 

All  direct-current  circuit  breakers  are  pro- 
vided with  a  locking  device  by  means  of  which 
the  breakers  may  be  made  inoperative.  This 
is  of  advantage  when  one  or  more  machines 
are  loaded  and  such  operations  as  adding  a  new 
exciter  or  generator  are  to  be  performed.  By 
locking  the  breaker  of  the  exciter  in  operation 
and  leaving  all  others  free  to  act  there  is  no 
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danger  of  shutting  down  the  plant  through  an 
operator's  mistake  in  handling  the  direct-cur- 
rent switches.  There  are  also  two  phasing 
lamps  on  each  generator  panel.  The  machines 
are  in  phase  when  the  lamps  are  dark.  On  the 
feeder  panel  there  are  two  three-pole,  double- 
throw  oil  switches  for  connecting  the  two  feed- 
ers to  either  set  of  high  tension  automatic  over- 
load bars.  Each  feeder  is  protected  by  a  three- 
pole  oil  circuit  breaker.  There  is  an  ammeter 
in  one  leg  of  each  feeder.  On  this  panel  there 
are  two  10,000-volt  three  phase  ground  detect- 
ors, one  being  connected  permanently  to  each 
set  of  high  tension  bus  bars. 

All  instruments  are  in  cases  with  a  dull  black 
oxidized  finish,  and  all  except  those  on  the  ex- 
citer panel  are  the  General  Electric  horizontal 
edgewise  type.  All  oil  switches  and  oil  circuit 
breakers  are  of  Elden  make,  and  are  built  to 
operate  at  10,000  volts.  The  direct-current  cir- 
cuit breakers  are  of  the  same  make.  All  wir- 
ing on  the  board  is  done  with  Washburn  & 
Moen's  crown  brand  of  fireproof  insulated  wire. 
The  board  was  built  and  installed  by  S.  B. 
Condit  &  Company,  of  Boston,  who  manufac- 
ture the  Elden  apparatus.  The  transformers 
used  for  lights  and  motors  are  the  General 
Electric  type  H  transformer  reducing  from  12.- 
000  to  110  or  440  volts  as  required. 

The  feeders,  each  consisting  of  three  No.  0 


ing-current  generators  in  this  station  are  oper- 
ated as  synchronous  motors  to  drive  the  coun- 
ter shafting  and  railway  generators.  Late  in 
the  afternoon  the  engines  are  started,  and  all 
work  together  to  carry  the  evening  load,  and 
when  the  load  falls  off  the  engines  are  shut 
down  and  the  entire  load  is  carried  by  the  wa- 
ter-power plants.  All  the  steam  driven  alter- 
nators are  controlled  from  the  switchboard  in 
the  sub-station,  and  it  is  interesting  to  note 
that  all  these  stations  operated  by  steam  and 
water  power,  separated  from  each  other  by 
several  miles  and  containing  several  sizes  of 
machines  operate  in  multiple  without  difficulty. 
The  Garvin's  Falls  station  was  planned  and 
its  erection  superintended  by  Messrs.  Hollis 
French  and  Allen  Hubbard,  consulting  engi- 
neers, of  Boston.  The  photographs  illustrating 
this  article  were  taken  by  their  engineer  in 
charge  of  the  work,  Mr.  E.  B.  Richardson,  from 
whom  much  of  the  matter  used  in  the  prepara- 
tion of  this  article  was  obtained. 


The  Salford  Sewage  Purification  Experiments. 


The  Fifth  Annual  Meeting  of  the  American 
Ceramic  Society  will  be  held  in  Boston  Febru- 
ary 2,  3  and  4  and  will  be  followed  by  the 
seventeenth  annual  convention  of  the  National 
Brick  Manufacturers'  Association.  Numerous 
technical  papers  will  be  presented,  of  which, 
among  others,  one  entitled  "Recent  Investiga- 
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copper  wires,  pass  out  of  the  station  through 
glass  insulators  set  i^  holes  in  marble  slabs 
built  into  the  wall  of  the  station,  the  wires  be- 
ing supported  on  either  side  of  the  wall  so  that 
they  pass  through-  the  center  of  the  holes. 
These  feeders  run  on  a  pole  line  13.5  miles  long, 
all  wires  being  carried  on  a  single  cross  arm. 
Throughout  a  large  part  of  its  length  the  pole 
line  passes  over  a  private  right  of  way  to  the 
central  station  of  the  company  in  Manchester. 
The  transmission  lines  from  the  several  water 
power  plants  are  brought  to  a  sub-station  near 
the  main  station,  which  is  operated  by  steam 
power.  The  current  passes  through  General 
Electric  air  blast  transformers  by  which  the 
potential  is  changed  to  2,000  volts.  The  current 
from  the  secondary  side  of  the  transformers  is 
carried  to  a  single  switchboard  from  which  its 
energy  is  distributed  to  the  light  and  power 
circuits  about  the  city. 

The  steam  station  contains  direct-current 
500-volt  railway  generators,  alternating-current 
generators  and  arc  machines  all  driven  by  belts 
from  counter  shafts  driven  by  the  engines 
through  clutches.  The  counter  shaft  can  also 
be  divided  into  sections  by  means  of  clutch 
couplings. 

The  operation  of  the  entire  system  Is  as  fol- 
lows: During  the  day  the  water  power  stations 
feed  Into  the  central  station,  and  the  alternat- 


tions  of  Portland  Cement"  will  be  of  interest 
to  engineers.  There  will  be  several  excursions 
to  visit  works. 


Stevens  Institute  of  Technology,  Hoboken. 
N.  J.,  will  celebrate  the  inauguration  of  its 
new  president,  Mr.  Alexander  C.  Humphreys, 
on  February  4  and  5.  On  the  4th  the  Alumni 
Association  will  give  a  reception  in  the  Car- 
negie Laboratory  of  Engineering,  which  will 
take  the  place  of  its  usual  midwinter  meeting. 
On  the  5th  the  inauguration  ceremonies  will 
take  place,  in  the  same  building,  at  2  o'clock; 
and  at  7  in  the  evening  there  will  be  a  recep- 
tion and  dinner  at  Sherry's,  New  York  City, 
tendered  by  the  Alumni  Association. 


The  Relation  between  Public  Health  and 
Privies  was  forcibly  presented  by  Mr.  E.  Nut- 
tall,  chief  sanitary  inspector  of  Stretford,  Eng- 
land, at  the  recent  congress  of  the  Sanitary 
Institute  at  Manchester.  He  stated  that  stat-^ 
istics  had  been  complied  for  one  locality  which 
showed  that  in  houses  where  typhoid  occurred 
72  per  cent,  had  privies,  but  only  5.25  per  cent, 
had  water  closets.  The  necessity  for  the  pro- 
posed conversion  of  all  privies  to  water  clos- 
ets was  amply  proved,  yet  the  eiforts  of  the 
local  authorities  to  effect  that  conversion  met . 
with  serious  obstacles.  •" 


The  city  of  Salford,  England,  has  become 
widely  known  among  persons  interested  in  the 
problems  of  sewage  treatment  for  Its  extended 
experiments  with  a  number  of  special  meth- 
ods. Recently  the  borough  engineer,  Mr.  J. 
Corbett,  read  a  paper  before  the  Sanitary  In- 
stitute Congress,  at  Manchester,  in  which  he 
summarized  the  results  gained  since  the  be- 
ginning of  experimentation,  in  1889.  An  ab- 
stract of  this  paper  was  published  in  "Engi- 
neering," and  some  of  the  experiences  record- 
ed will  interest  readers  of  The  Engineering 
Record. 

The  requirements  at  Salford  are  governed  by 
the  fact  that  the  sewage  to  be  treated  is  that 
of  a  manufacturing  town  of  nearly  a  quarter 
of  a  million  inhabitants,  where  trade  wastes  In 
great  variety  are  admitted  to  the  sewers,  and 
where  a  large  quantity  of  mere  land  water  en- 
ters the  sewers  also.  The  sewage  works  were 
constructed  about  twenty  years  ago,  on  a  site 
of  only  34  acres,  and  any  additional  lafid  would 
be  very  costly  and  difficult  to  acquire.  But  the 
borough  has  the  great  advantage  of  a  wharf 
on  the  Ship  Canal,  adjoining  the  sewage  works, 
from  which  sludge,  etc.,  may  be  shipped  to  sea 
at  a  moderate  cost. 

Webster's  electrolytic  process  of  sewage 
purification  was  in  many  points  the  most 
unique,  most  scientific,  and  most  successful  of 
the  processes  tried.  Its  cost  was  somewhat 
high,  though  by  no  means  the  highest  consid- 
ered practicable,  and  it  would  have  been  adopt- 
ed for  the  Salford  sewage  works  but  for  the 
inability  of  the  company  promoting  it  to  finance 
so  large  a  scheme.  In  this  process  no  chemical 
precipitants  are  used,  but  the  sewage  is  passed 
between  cast-iron  plates,  alternately  connected 
with  the  positive  and  negative  wires  of  a  dyna- 
mo. The  effect  of  this  is  much  like  that  of 
chemical  precipitants,  the  sewage  being  sep- 
arated into  clear  liquid  and  flocculent  particles, 
which  subside  into  sewage  sludge  in  ordinary 
precipitation  tanks.  The  tank  effluent  is  clear 
and  noufputrescible,  but  contains  fine  particles 
of  sesquioxide  of  iron,  which  give  it  a  rust 
tint,  and  this  can  be  readily  removed  by  rapid 
filtration  through  a  fine  sand  and  gravel  filter, 
the  result  being  a  perfectly  bright  and  almost 
pure  filtrate.  About  half  the  cost  of  working 
is  for  power  to  produce  the  electricity  re- 
quired; this  process  might  therefore  be  cheap 
in  a  place  where  water-power  is  available. 

The  "international"  process,  using  "fero- 
zone"  as  a  precipitant  and  "polarite"  in  the  fil- 
ters, was  tried  three  times  very  exhaustively. 
In  the  opinion  of  the  writer  of  the  paper,  the 
promoters  of  this  process  did  much  good  by 
convincing  people  that  sewage-tank  effluent 
could  be  satisfactorily  purified  by  filtration; 
but  the  experience  gained  at  Salford  has  been 
that  "polarite"  has  not  the  valuable  qualities 
claimed  for  it,  and  that  better  results  can  be 
obtained  from  the  cheapest  available  materials, 
such  as  crushed  clinkers,  cinders,  and  coke- 
breeze. 

A  great  number  of  precipitation  processes, 
depending  on  special  chemical  precipitants, 
were  tried,  generally  on  the  full  daily  flow  of 
8  to  10  million  imperial  gallons  in  the  old  pre- 
cipitation tanks,  twelve  in  number,  of  about  five 
million  gallons  capacity;  six  tanks  only,  in 
series,  were  generally  used,  giving  ■  2,500,000 
gallons,  or  about  one  quarter  of  a  day's  flow 
of  working  capacity;  the  other  tanks  being 
meantime  emptied  of  sludge.  Other  experi- 
ments were  tried  in  small  tanks  made  to  a 
scale  of  one-hundredth  the  capacity  of  the  large 
tankr'  and  used  with  a  proportionate  flow  of 
gallons  per  day.  The  results  obtained 
•a  the  small  tanks  with  some  of  these  special 
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precipitants  were  really  excellent,  almost 
reaching  the  standard  of  the  Mersey  and  Ir- 
weU  Joint  Board,  of  one  grain  of  oxygen  re- 
quired per  imperial  gallon  in  a  4-hour  perman- 
ganate test  But  no  process  produced  equally 
good  results  in  the  large  tanks,  though  the 
writer  thinks  that  in  some  cases  this  was 
merely  due  to  not  having  efficient  machinery 
for  mixing  the  precipitants  with  the  sewage. 

Spence's  aluminoferric,  in  comparison  with 
lime,  was  thoroughly  tested,  especially  as  to 
the  alleged  great  reduction  in  the  sludge  from 
the  use  of  this  special  precipitant.  The  results 
proved  that  the  density  of  the  sludge  was  con- 
siderably decreased,  but  the  bulk  of  sludge  was 
proportionately  increased,  while  the  tank  efflu- 
ent was  very  similar.  In  Salford  this  was  a 
disadvantage,  as  the  sludge  is  shipped  to  sea 
in  a  sludge  steamer,  where  the  bulk  of  sludge 
is  the  basis  of  cost,  and  the  density  of  the 
sludge,  within  ordinary  limits,  does  not  affect 
the  cost  of  disposal. 

The  best  and  cheapest  results  have  been  ob- 
tained by  the  use  of  lime  and  a  salt  of  iron 
either  sulphate  of  iron  (copperas),  or  chlorate 
of  iron,  or  some  special  salt  of  iron.  The  lime 
is  now  prepared  very  carefully  by  the  help  of 
special  machinery,  first  slaking  the  lime  in  cir- 
cular pans  with  revolving  stirrers;  then  pass- 
ing the  pan  contents  through  a  screen  to  sep- 
arate out  any  stones,  etc.,  and  thence  to  other 
pans  like  mortar  mills,  with  crushing  rollers, 
which  promote  the  slaking  of  any  hard  gran- 
ules of  lime;  the  milk  of  lime  being  finally 
mixed  with  the  whole  flow  of  sewage  in  a  tank 
with  a  revolving  mixer,  and  where  a  great  tur- 
moil is  made  by  the  flow  from  the  pumping 
engines,  by  which  about  85  per  cent,  of  the 
flow  of  sewage  has  to  be  raised  30  feet  to  the 
precipitation  tanks.  The  salts  of  iron  are  dis- 
solved in  a  small  tank  by  the  help  of  steam. 
and  then  added  to  the  flow  of  sewage  about 
700  feet  from  the  lime-mixer;  the  stream  pass- 
ing from  the  iron  mixing  almost  directly  into 
the  precipitation  tanks. 

The  above-described  precipitation  system 
may  seem  antiquated  in  this  era  of  septic  tanks 
and  contact  beds,  but  the  special  circum- 
stances render  it  more  economical  than  any 
alternative  yet  studied.  The  writer  has  to  deal 
with  an  old  sewage  works  with  precipitation 
tank  of  adequate  size,  and  with  only  a  mod- 
erate area  available  for  filter  beds  or  other  ap- 
pliances. It  is  therefore  of  the  utmost  im- 
portance to  concentrate  the  work  within  a  lim- 
ited area;  and  as  sludge  can  be  sent  to  sea. 
It  is  cheaper  to  dispose  of  it  thus  than  by  the 
use  of  extensive  contact  beds,  tanks,  or  other 
apparatus  entailing  heavy  cost  for  construction, 
and  the  use  for  valuable  land.  The  ultimate 
purification  of  the  sewage  by  filters,  or  bac- 
teria beds,  is  also  materially  affected  by  the 
necessity  for  concentrated  action.  The  author 
of  the  paper  stated  that  he  had  come  to  the 
conclusion  that  for  all  densely-populated  dis- 
tricts tanks  and  filters  of  one  kind  or  another 
were  preferable  to  sewage  farms,  and  were 
more  economical.  He  also  definitely  concluded 
that  no  patent  material  for  the  construction  of 
sewage  filters  is  worth  its  cost,  and  that  mere 
cinders,  which  can  be  obtained  cheaply  any- 
where where  coal  is-  the  ordinary  fuel,  are 
probably  the  very  best  material  for  such  filters 
or  bacteria  beds. 

The  filters  have  always  been  used  on  the 
trickling  system,  with  open  outlet  for  filtrate 
and  spent  air.  The  system  of  filling,  standing 
full,  and  then  emptying,  was  never  tried,  as  it 
seems  illogical,  and  does  not  (Jfttl  with  so  large 
a  flow  as  the  trickling  system.  After  about 
twelve  months'  comparison  of  couples  of  fi,'  -■» 
each  of  14  square  yards  area,  formed  re^^. 
Ively  of  gravel,  of  coke-breeze,  and  ijf  cinders. 


the  cinders  proved  slightly  the  most  efficient. 
Distribution  over  the  filter  surface  by  embed- 
ded troughs  and  a  3-inch  top  of  fine  sand  was 
also  tried,  but  this  soon  got  clogged  and  had 
to  be  renewed  each  month  or  two.  Troughs 
about  a  foot  above  the  surface,  with  small 
holes  about  a  foot  apart,  and  bits  of  board  to 
break  the  small  streams  into  drops  over  the 
surface,  were  then  tried.  These  did  very  well, 
but  hindered  the  daily  raking  of  the  filter  sur- 
face, which  was  found  requisite  to  insure  prop- 
er aeration.  The  roughing  filters  were  used; 
these  were  made  of  a  3-foot  depth  of  gravel, 
or  of  small  broken  granite,  to  intercept  any 
particles  of  wood.  rag.  straw,  etc.,  in  the  pre- 
cipitation tank  effluent,  and  thus  prevent  their 
choking  the  surface  of  the  final  aerated  filter- 
beds.  Finding  the  distribution  by  sprinklers 
very  efficient,  the  former  top  stratum  of  sand 
was  removed  and  all  the  future  filters  were 
made  of  one  grade  from  top  to  bottom;  that 
is,  between  screens  of  two  wires  and  of  six 
wires  to  the  lineal  inch,  but  with  a  few  inches 
of  coarser  material  on  the  floor  tiles. 

Sprinkler  jets  were  also  tried,  set  in  pipes 
about  1  foot  above  the  surface,  and  worked 
under  about  4  feet  head  of  water.  This  sys- 
tem proved  far  the  best  in  every  way,  but  the 
first  jets,  though  very  efficient,  were  imper- 
fect, in  that  they  dribbled  somewhat,  and 
formed  pools  on  the  surface  below  each  jet; 
these  were  simple  upright  nozzles,  about  %- 
inch  in  diameter,  with  brass  discs  or  cones 
over  them  to  break  the  stream  into  drops. 
The  second  type  of  sprinkler  jet  was  formed 
with  two  14 -inch  holes  inclined  towards  each 
other,  like  an  old-fashioned  gas  jet;  this  was 
somewhat  better,  but  dribbled  slightly.  Ulti- 
mately a  jet  was  obtained  by  which  the  water 
was  set  whirling,  by  passing  through  inclined 
holes  in  the  lower  part  of  the  jet  before  reach- 
ing the  top  outlet;  and  this  whirling  move- 
ment throws  out  the  water  in  a  very  fine  spray 
over  a  circle  of  about  12  feet  in  diameter.  As 
the  jets  are  spaced  10  feet  apart  north  and 
south,  and  5  feet  2  inches  apart  east  and  west, 
the  whole  surface  is  very  evenly  sprinkled. 
But  these  jets  are  rather  more  difficult  to  clean 
out  than  the  simpler  ones,  and  they  all  show 
a  slight  tendency  to  become  coated  with  lime, 
more  especially  if  a  large  quantity  of  this  ma- 
terial  is  used  as  a  precipitant. 

Filters  about  5  feet  deep  were  further  exper- 
imented with,  some  with  three  ventilated 
spaces  in  the  height,  some  with  two,  some  with 
one,  and  some  ventilated  only  at  the  floor  out- 
let; also  filters  8  feet  deep,  one  with  three  in- 
termediate ventilated  floors  and  the  outlet 
floor,  the  other  with  only  the  outlet  floor. 
These  floors  were  made  of  tiles  or  slates  sup- 
ported on  bricks,  and  with  couples  of  vent- 
pipes  to  each  floor.  The  best  results  were  ob- 
tained from  the  filters  without  any  intermedi- 
ate floors. 

Filters  in  one  height  of  cinders  were  tried, 
one  of  3  feet  6  inches  in  depth,  one  of  5  feet, 
and  one  of  8  feet  depth.  The  8-foot  one  proved 
definitely  the  best,  more  especially  when  rea- 
sonably worked;  but  when  overworked  with  a 
somewhat  foul  tank  effluent  all  the  filters  gave 
inferior  filtrates,  and  for  a  time  the  8-foot  was 
worse  than  the  5-foot,  but  on  the  average  it 
was  decidedly  the  best. 

From  the  first,  500  gallons  per  square  yard 
per  day,  or  about  2,500,000  imperial  gallons  per 
acre,  were  proposed  as  the  standard  flow  to  be 
treated;  but  after  gradually  raising  the  dally 
flow,  during  about  twelve  hours,  to  this  pitch,  it 
was  increased  with  two  of  the  5-foot  filters  up 
to  1.400  gallons  per  day,  or  7.000,000  gallons 
per  acre,  before  the  flltrate  became  deflnltely 
•^elow  the  standard  of  one  grain  of  oxygen  per 
gaii.      ■->  a  four  hours'  test.     Two  8-foot  filters 


were  worked  for  about  a  year  at  500  gallons 
in  twelve  hours,  leaving  twelve  hours'  resting 
time  per  day.  They  were  then  worked  about 
23  hours  per  day  at  1,000  imperial  gallons  per 
square  yard  for  a  year,  with  a  few  slight  in- 
termissions during  repairs  of  the  steam  pump 
supplying  them.  The  filtrate  channel  from 
these  filters  became  coated  with  a  bright  green 
growth,  considered  to  be  a  sign  of  a  good  fil- 
trate; but  a  small  quantity  of  sewage  fungus 
appeared  at  times  in  the  outlet  pipes. 

The  quality  of  the  tank  effluent  put  on  the 
filters  had  a  very  direct  effect  on  the  qual- 
ity of  the  filtrates,  so  much  so  that  the  effi- 
ciency of  the  filters  for  the  very  heavy  flows 
here  recorded  depended  on  their  having  a  fair- 
ly good  tank  effluent  to  deal  with,  and  there- 
fore various  ways  of  using  the  tanks  were  tried 
in  order  to  obtain  the  best  possible  tank  efflu- 
ent. The  author  found  definitely  that  when- 
ever sludge  was  allowed  to  accumulate  in  the 
tanks  an  inferior  effluent  resulted.  This  ap- 
peared to  be  due  firstly  to  the  loss  of  tank  ca- 
pacity from  the  mass  of  sludge  collected  in  the 
tanks,  and  secondly  to  the  putrefaction  of  this 
sludge,  and  its  rising  on  gas  bubbles  into  the 
upper  part  of  the  tanks,  thus  seriously  fouling 
the  sewage  in  the  tanks.  The  best  results 
would  be  obtained  by  removing  the  sludge 
from  the  tanks  daily,  and  this  should  be  done 
while  the  tanks  are  in  use,  by  suitable  appar- 
atus, of  which  several  types  are  available. 

Having  originally  a  dozen  precipitation 
tanks,  arrangements  were  made  for  using  eight 
or  ten  o£  them  separately,  each  with  one-eighth 
or  one-tenth  the  flow  of  sewage;  the  use  of 
four  couples  of  tanks,  each  dealing  with  one- 
fourth  of  the  flow,  was  also  tried,  the  remain- 
ing tanks  being  meantime  cleared  of  sludge. 
The  tanks  were  generally  used,  however,  in 
series  of  six,  the  other  six  being  meantime 
cleaned.  They  were  once  tried  all  twelve  in 
series.  The  chemical  analyses  showed  but 
slight  differences  in  the  effluents  from  these 
various  systems,  and  slightly  the  best  effluent 
was  obtained  from  six  tanks  used  in  series. 
The  tanks,  in  each  set  of  six,  had  originally 
a  fall  of  3  inches  from  tank  to  tank;  but  this 
appeared  to  interfere  with  the  precipitation, 
and  a  great  improvement  was  effected  by  con- 
structing a  dam  at  the  outlet  of  one  set,  so 
as  to  submerge  these  falls,  and  make  one  pool 
from  end  to  end  of  the  six  tanks.  All  the  tanks 
were  eventually  altered  by  lowering  their  divi- 
sion walls  about  3  feet,  so  as  to  make  a  very 
quiet  pool  from  end  to  end;  but  as  two  tanks 
were  required  for  use  as  roughing  filters,  each 
tank  is  now  made  from  five  of  the  original 
tanks.  The  result  has  been  remarkably  suc- 
cessful; less  than  half  the  chemical  precipi- 
tants formerly  used  now  proves  sufficient  to 
give  a  satisfactory  effluent.  This  is  with  sludge 
removal  once  a  week,  in  place  of  once  a  fort- 
night or  once  a  month,  as  previously  practised. 
So  it  seems  certain  that  if  the  sludge  were  re- 
moved once  a  day  still  better  results  would  be 
obtained. 

This  tank  effluent  is  passed  through  rough- 
ing filters  of  gravel  3  feet  deep,  similar  to  those 
used  during  nearly  all  the  filtration  experi- 
ments. The  special  use  of  these  roughing  fil- 
ters is  to  intercept  particles  of  rag,  wood, 
straw,  etc.,  which  would  tend  to  choke  the  sur- 
face of  the  final  filters.  During  the  experi- 
ments it  was  found  that  75  per  cent,  of  the 
matters  in  suspension  were  thus  removed  from 
the  tank  effluent.  This  result  was  attained 
when  the  roughing  filters  had  a  reversed  cur- 
rent upward  washing  each  day,  and  had  the 
gravel  dug  out  and  washed  under  a  stream  of 
water  about  three  times  a  week.  Up  to  the 
present  time  the  permanent  roughing  filters 
have   not  been  provided  with  washing  appar- 
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atus,  except  mere  upward  washing,  and  recent 
analyses  showed  that  they  are  intercepting 
only  from  25  to  50  per  cent.,  instead  of  75 
per  cent.,  of  the  matters  in  suspension.  Thus 
the  sewage  works  are  still  incomplete,  and  the 
excellent  results  attained  during  the  many 
years  of  experimenting  are  not  yet  attained  in 
the  daily  working  on  a  large  scale.. 

When  the  requisite  machinery  is  provided 
for  removing  sludge  from  the  precipitation 
tanks  and  for  washing  and  raking  the  rough- 
ing filters  and  bacteria  beds,  the  writer  has 
no  doubt  that  results  as  good  as  those  from 
the  experiments  will  be  obtained  with  the 
whole  flow  of  sewage,  and  even  with  a  consid- 
erable addition  of  storm-water  at  times;  and 
thus  these  long-continued  experiments  will  re- 
sult in  a  sewage  purification  system  more 
economical  in  first  cost,  and  probably  also  in 
working  cost,  than  any  system  yet  adopted  in 
a  large  manufacturing  town. 


The   Charles   River   Dam,   Boston. 


The  citizens  of  the  Boston  metropolitan  dis- 
trict have  shown  a  commendable  intelligence 
and  enterprise  in  recognizing,  reserving  and 
improving  spots  of  natural  beauty  for  park 
purposes.  One  prominent  natural  feature,  how- 
ever, in  the  very  midst  of  the  district  has 
hitherto  been  allowed  to  continue  in  such  con- 
dition as  to  be  almost  a  nuisance  instead  of 
having  been  developed  into  a  place  of  public 
enjoyment  and  municipal  adornment,  as  is 
within  the  possibilities  of  the  situation.  In 
1894  a  joint  board  consisting  of  the  Metropoli- 
tan Park  Commission  and  the  State  Board  of 
Health  presented  a  scheme  for  damming  the 
Charles  River  near  its  mouth  so  as  to  form  a 
large  fresh-water  basin  to  be  kept  at  a  con- 
stant level  so  as  to  avoid  the  unpleasant  results 
of  tidal  fluctuations  in  the  estuary.  This  re- 
port eventuated  in  no  action,  the  improvement 
being  opposed  by  certain  influential  citizens 
whose  property  on  the  Boston  side  of  the 
stream  it  affected,  although  it  was  heartily  ap- 
proved by  many  organizations  and  prominent 
citizens  not  only  in  Boston  but  in  Cambridge 
and  other  towns  on  the  shores  of  the  basin. 

In  1901  a  special  committee,  consisting  of  Dr. 
Henry  S.  Pritchett,  president  of  the  Massa- 
chusetts Institute  of  Technology;  Col.  Samuel 
M.  Mansfield,  Corps  of  Engineers,  U.  S.  A.,  and 
Richard  H.  Dana,  Esq.,  was-  appointed  to  con- 
sider the  advisability  of  constructing  a  dam 
across  the  Charles  River  between  Boston  and 
Cambridge,  and,  in  accordance  with  the  terms 
of  its  appointment,  rendered  its  report  to  the 
legislature  on  January  14.  After  a  careful  re- 
view and  extended  study  of  the  work  previously 
done  and  the  conditions  to  be  fulfilled,  this 
committee  recommends  that  a  dam  be  built 
at  the  site  of  the  present  Craigie  bridge  In 
Boston  and  Cambridge;  that  the  dam  be  made 
high  enough  to  exclude  all  tides  and  provided 
with  a  lock  350  feet  long  between  gates,  45  feet 
in  clear  width,  with  a  depth  of  13  feet  over  the 
sill;  that  all  objectionable  drainage  on  both 
sides  be  intercepted  by  marginal  drains  and 
carried  into  the  river  below  the  dam,  and 
that  certain  portions  of  the  banks  of  the  basin 
should  be  improved  and  a  small  amount  of 
dredging  done.  The  dam  is  to  be  130  feet  wide 
on  top  with  a  roadway  and  a  park  strip  af- 
fording an  open-air  resort  for  the  crowded  dis- 
tricts of  the  adjacent  cities.  A  drawbridge 
will  be  provided  over  the  lock  at  a  sufficient 
height  to  allow  barges  and  tugs  to  pass  with- 
out opening  the  bridge,  the  top  of  the  dam  be- 
ing graded  to  give  a  suitable  approach.  It  is 
thus  intended  that  the  dam  will  supply  the 
need  for  a  new  bridge  at  this  location,  for 
which  a  number  of  studies  have  already  been 


made.  The  water  in  the  basin  is  to  be  main- 
tained at  a  level  between  8  and  9  feet  above 
mean  low  tide  In  Boston  Harbor  and  all  salt 
water  is  to  be  excluded. 

The  total  cost  of  the  work  recommended  by 
the  Committee  and  properly  chargeable  to  the 
improvement  of  the  basin  by  a  dam  is  esti- 
mated at  $1,236,000,  but  this  does  not  include 
certain  collateral  work  which  will  be  required 
for  other  reasons  and  paid  for  from  other  funds. 
The  cost  of  the  dam  would  be  off-set  to  a  con- 
siderable extent  by  the  saving  in  expenditure 
for  certain  improvements  now  in  progress  to 
the  extent  of  |810,000,  thus  making  the  esti- 
mated net  cost  of  the  dam  and  its  contingent 
improvements  $426,000.  Various  estimates  for 
a  new  bridge  to  replace  the  old  Craigie  bridge 
have  ranged  from  $864,000  to  over  $2,000,000. 
The  Committee  suggests  that  the  expenditures 
should  be  distributed  among  the  communities 
principally  benefited  as  follows:  Boston,  7/12; 
Cambridge,  3/12;  Newton  and  Watertown,  each 
1/12.  The  report  proposes  that  the  work 
should  be  committed  to  a  board  composed  of 
the  mayors  of  Boston  and  Cambridge  and  the 
members  of  the  Metropolitan  Water  and  Sew- 
erage Board.  The  engineering  corps  of  this 
board,  of  which  Mr.  Frederic  P.  Stearns  is  chief 
engineer,  is  peculiarly  well  fitted  to  carry  out 
this  work.  Mr.  Stearns  was  the  engineer  for 
the  joint  board  which  reported  on  the  Charles 
River  Improvement  in  1894.  Mr.  John  R.  Free- 
man was  the  engineer  for  the  Charles  River 
Dam  Committee. 


The    Capa^ty    of    Caat-Iron    Sectional    Steam 
Boilers. 


Directory  of  National  Engineering  Societies. 

American  Society  of  Civil  ENiaNEEBS.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Engi- 
MEEBS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  Enginf.er8. 
Convention  at  Albany,  N.  Y.,  February  17th, 
18th  and  19th.-  Secretary,  R.  W.  Raymond,  99 
John  Street,  New  York. 

American  Water  Works  Association.  Sec- 
retary, J.  M.  Diven,  Elmlra,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  '235 
Water  Street,  New  York. 


The  business  session  of  the  American  Society 
of  Civil  Engineers  on  the  21st  was  attended  by 
450  members.  It  was  voted  to  co-operate  in  the 
establishment  of  a  congress  of  engineering  at 
the  St.  Louis  Exposition.  A  resolution  of  respect 
to  Abram  S.  Hewitt  was  passed  in  recognition 
of  the  high  purposes  of  his  life,  which  had 
been  devoted  to  those  interests  which  have  ad- 
vanced the  profession  of  the  civil  engineer. 
Wednesday  afternoon  a  large  number  of  the 
members  visited  the  Rapid  Transit  Subway 
under  guidance  of  Chief  Engineer  William  Bar- 
clay Parsons,  Division  Engineer  Alfred  Craven. 
The  annual  reception  was  attended  by  about  350 
members  and  guests.  On  Thursday  a  steam-- 
boat  excursion  was  made  to  engineering  works 
of  interest  in  the  vicinity  of  New  York,  and  on 
Friday  members  and  guests  of  the  society  in- 
spected the  filtration  plant  of  the  East  Jersey 
Water  Company,  at  Little  Falls,  and  were  en- 
tertained there  by  Chief  Engineer  J.  Waldo 
Smith  and  Resident  Engineer  William  B.  Pul- 
ler.   The  attendance  exceeded  previous  records. 


At  the  meeting  of  the  American  Society  of 
Heating  and  Ventilating  Engineers,  held  this 
week  in  New  York  City,  a  paper  was  presented 
by  Mr.  J.  J.  Blackmore,  in  which  he  proposes 
a  feasible  basis  for  establishing  a  standard  rat- 
ing for  sectional  cast-iron  heaters  in  such  terms 
as  to  enable  the  engineer  to  compare  the  per- 
formance of  various  makes.  The  following 
is  the  paper  substantially  as  given: 

One  of  the  great  difficulties  of  the  heating 
engineer  is  to  determine  the  relative  values  of 
cast-iron  boilers  as  offered  by  the  different 
manufacturers.  Many  of  the  manufacturers 
give  no  measurements  in  their  catalogues,  of 
heating  surface  in  boilers  of  their  production, 
while  some  do  give  it,  and  in  cases  where  it 
is  given  the  engineer  can  with  some  thought 
select  a  boiler  suitable  for  his  work  without 
relying  on  the  capacity  as  given  in  the  cata- 
logues of  the  makers.  There  is  a  difficulty  here, 
however,  and  that  is,  how  was  the  surface  meas- 
ured, and  has  the  boiler  the  heating  surface 
marked  for  it  in  the  catalogue?  There  has 
long  been  a  desire  to  have  some  standard 
adopted  by  which  cast-iron  sectional  boilers 
could  be  rated  by  any  engineer  in  the  same 
way  as  water  tube  and  tubular  boilers  are 
rated  for  power  purposes.  The  construction 
engineer  has  been  compelled,  for  want  of  such 
information,  to  rely  on  the  manufacturer's  rat- 
ing of  a  boiler,  and  to  make  a  liberal  discount 
on  that  to  be  on  the  safe  side. 

The  cast-iron  sectional  boiler  has  undoubted 
advantages  for  heating  purposes,  over  steel  con- 
structions, as  is  evidenced  by  the  rapid  increase 
in  their  use.  This  is  no  doubt  due  to  the  small 
units  from  which  they  can  be  made  up,  thus 
making  the  boiler  portable,  easy  to  repair,  easy 
to  add  to  for  future  increases,  and  above  all, 
safe,  due  to  the  steam  being  kept  in  several 
compartments  of  small  capacity  instead  of  one 
large  steam  chamber  as  in  a  tubular  boiler. 
There  should  be  some  recognized  standard  of 
measureipent  for  all  cast-iron  sectional  boilers, 
and  it  should  be  so  simple  and  equitable  that 
all  makers  and  engineers  would  mutually 
adopt  it  for  computing  the  heating  surface. 
The  quantity  of  surface  being  computed,  then  it 
becomes  a  simple  matter  to  adopt  a  ratio  of 
boiler  heating  surface  to  the  radiation  it  is  to 
supply. 

In  the  measurement  of  heating  surface  in  a 
sectional  cast-iron  boiler  having  vertical  sec- 
tions, it  is  best  to  consider  each  section  as  a 
flat  surface  having  two  sides  and  imagine  the 
walls  of  the  flues  folded  out  to  fill  in  the  space 
made  in  the  section  to  form  the  flre-box  and 
flues.  Various  tests  have  shown  that  the  fair- 
est way  to  get  this  is  to  take  the  outside  width 
of  the  flues  across  the  section,  the  extreme 
height  of  the  section  from  the  grate  line  to  the 
top.  A  question  then  arises  that  all  sections 
are  not  of  the  same  thickness,  and  to  pro- 
vide for  that,  the  thickness  of  the  section  is  to 
be  added  to  the  width.  Again,  it  is  found  that 
there  is  a  difference  in  the  height  of  a  boiler 
with  a  heater  or  steam  drum.  If  we  are  to 
take  the  measurement  of  the  section  only  and 
ignore  the  drum,  the  measurement  would  not 
be  fair  to  the  boilers  of  the  push-nipple  type, 
as  the  drum  on  top  of  the  section  does  in  a 
measure  increase  the  capacity  of  a  boiler  by 
allowing  a  higher  water  line  to  be  carried. 
Careful  comparisons  have  shown  that  this  con- 
dition can  be  met  in  perfect  fairness  to  both 
by  adding  10  pe^  cent,  to  the  height  of  section 
in  all  Jieader  boilers.  In  the  case  of  the  push- 
nipple  type  of  boiler  the  rule  would  be  as  fol- 
lows: 

X  =;  2  (W  -f  D)  H  -H  144. 


112 


THE    ENGINEERING    RECORD. 


Vol.  47j  No.  4. 


In  the  case  of  the  header  type  oFboller  the 
rule  would  be  modified  as  follows: 

X  =  2  (W  4-  D)  1.1  H  H-  144- 
In  which  W  represenU  width  across  flues  in 
inches  at  water  line  of  heater,  D  i-epresents 
depth  of  section  in  inches,  -H  the  height  in 
inches  from  grate  line  to  top  of  section  and  X 
the  result,  or  measurement  in  square  feet  of 
heating  surface  per  section. 

The  question  of  the  value  of  the  front  and 
back  sections  must  now  be  considered.  It  is 
quite  manifest  that  the  front  part  of  the  front 
section  performs  no  worli  and  the  same  is 
nearly  so  of  the  baclc  section;  this  beiug  the 
case,  the  surface  should  be  considered  as  only 
half  for  each  of  the  front  and  back  sections.  By 
this  deduction  we  would  count  the  value  of  one 
section  off  each  boiler  and  would  figure  the 
surface  of  a  five-section  boiler  as  that  con- 
tained in  four  sections  and  that  of  a  seven- 
section  boiler  the  surface  of  a  six-section,  and 
so  on. 

By  adopting  such  a  rule  as  a  standard,  all 
sectional  cast-iron  boilers  can  be  safely  meas- 
ured and  their  value  can  be  easily  determined. 
It  may  be  said  that  such  measurement  will 
not  accurately  determine  the  value  of  all  the 
various  makes  of  this  type  of  boiler.  This  may, 
in  a  measure,  be  correct,  but  any  difference  in 
this  respect  can  be  adjusted  in  settling  the  ra- 
tio of  boiler  surface  to  radiating  surface  sup- 
plied by  the  different  boilers.  To  determine  the 
ratio  of  boiler  surface  to  heating  surface  it  is 
well  to  refer  to  the  standards  adopted  by  engi- 
neers to  determine  the  value  in  horse-power  of 
tubular  and  water-tube  boilers.  A  horse-power 
as  applied  to  the  capacity  of  a  boiler  is  equiva- 
lent to  the  evaporation  of  34.5  pounds  of  water 
per  hour  from  and  at  212  degrees,  this  being 
equivalent  to  33,316  B.  T.  U.  per  hour.  To  com- 
pare this  we  will  consider  the  heat  lost  by 
100  square  feet  of  radiation  in  a  room  with  70 
degrees  as  the  average  temperature.  As  a  foot 
of  steam  radiation  loses  approximately  27.5 
units  of  heat  per  square  foot  per  hour,  this 
would  be  equal  to  27,500  units  for  100  square 
feet  of  radiation,  which  would  make  a  rated 
boiler  horse-power  equal  to  122  square  feet  of 
radiation. 

In  power-boiler  practice,  engineers  require 
10  square  feet  of  heating  surface  per  horse- 
power for  water-tube  boilers  and  12%  square 
feet  for  tubular  boilers.  As  the  cast-iron  sec- 
tional type  of  boiler  has  a  good  deal  of  flue  sur- 
face, it  approximates  more  nearly  the  value 
of  a  tubular  construction  than  of  the  water- 
tube  type,  and  to  be  on  the  safe  side  it  is  bet- 
ter to  rate  on  the  basis  of  the  tubular  type, 
which  Is  approximately  equal  to  one  square  foot 
of  Ijoiler  surface  to  10  square  feet  of  radiation 
supplied.  This,  however,  must  be  modified  to 
give  a  smaller  ratio  to  boilers  of  small  capacity 
in  which  the  rate  of  combustion  is  slow,  of  one 
square  footof  boiler  surface  to  eight  of  radiation, 
and  progressively  1  to  9,  1  to  10,  1  to  11  and 
1  to  12  for  boilers  having  a  larger  proportion 
of  direct  fire  surface.  With  a  standard  for 
measurement  of  cast-iron  sectional  boilers  on 
this  basis  and  a  definite  ratio  for  different  sizes 
and  constructions  established,  one  of  the  great- 
est of  the  difficulties  of  the  constructing  engi- 
neer will  have  disappeared. 


Personal  and  Obituary  Notes. 


Civil  Engineer  E.  R.  Gaylor,  U.  S.  N.,  has 
been  ordered  to  the  Norfolk  Navy  Yard. 

Mr.  Charles  L.  Goodhue  has  been  re-elected 
water  commissioner  of  Springfield,   Mass. 

Mr.  Joseph  R.  Jewell  has  been  elected  super- 
intendent of  the  water-works  of  Summit,  Miss. 

Col.  W.  S.  Nock  has  been  elected  president 


of   the   Board   of  Water-Works  Commissioners 
of  Covington,  Ky. 

Mr.  J.  W.  Barnett  has  been  re-elected  city 
engineer  of  Athens,  Ga.,  and  Mr.  W.  L.  Wood, 
superintendent  of  water  works. 

Mr.  Frank  P.  Cobb  has  been  reappointed  city 
engineer  of  Chicopee,  Mass.,  and  Mr.  Maurice 
Kennedy  superintendent  of  streets. 

Mr.  W.  D.  Dickenson  has  resigned  as  super- 
intendent of  the  Street  Railway  Co.  and  Elec- 
tric Light  Co.,  at  Great  Falls,  Mont. 

Mr.  C.  T.  Coley,  a  graduate  of  Stevens  Insti- 
tute of  Technology,  has  been  appointed  in- 
structor in  electrical  engineering  at  Union 
College,  Schenectady,  N.  Y. 

Mr.  F.  A.  Manley  has  resigned  as  chief  en- 
gineer of  the  Union  Pacific  Coal  Co.,  with 
headquarters  at  Rock  Springs,  to  devote  his 
time  to  hydraulic  and  mining  engineering  in 
Idaho. 

The  Engineers'  Club,  of  Portsmouth,  N.  H., 
has  elected  the  following  officers:  President, 
Lee  Treadwell;  vice-president,  W.  B.  Hayes; 
secretary,  H.  L.  Hilton;  treasurer,  J.  J.  Ruckes, 
Jr.;  executive  committee,  H.  W.  Hobbs,  F.  O. 
Holmes  and  C.  F.  Carman. 

Naval  Constructor  F.  W.  Hibbs,  U.  S.  N., 
since  1900  in  charge  of  the  department  of  con- 
struction and  repair  at  the  Puget  Sound  navy 
yard,  has  resigned  to  engage  in  shipbuilding 
at  Seattle,  Wash.,  and  he  is  to  be  succeeded 
by  Naval  Constructor  R.  P.  Hobson. 

Robert  Poole,  president  of  the  Robert  Poole 
&  Son  Co.,  iron  founders,  of  Baltimore,  Md., 
died  at  his  home  near  that  city  on  January  15, 
aged  75  years.  He  erected  the  dome  of  the 
Capitol  in  Washington  and  built  many  cannon 
for  the  federal  army  during  the  Civil  War. 

James  Oscar  Nixon,  engineer  and  manager 
of  the  silent  chain  department  of  the  Link- 
Belt  Engineering  Co.,  of  Philadelphia,  met  an 
untimely  death  December  27,  at  the  age  of  23 
years,  from  typhoid  fever.  He  was  graduated 
from  Tulane  University  in  1897,  and  during  the 
last  two  years  or  so  succeeded  in  developing 
and  successfully  introducing  the  Renold  silent 
chain  in  this  country. 

The  Lehigh  University  Club  of  New  York 
held  a  banquet  in  that  city  on  January  10,  at 
which  the  following  were  among  the  speakers: 
President  Alexander  C.  Humphreys,  of  Stevens 
Institute,  "Theory  and  Practice  in  Technical 
Education";  President  Thomas  M.  Drown,  of 
Lehigh  University,  "Individuality  in  Technical 
Education";  Hon.  William  C.  Redfield,  com- 
missioner of  public  works  in  Brooklyn,  "The 
Opportunities  of  the  Employer." 

The  American  Society  of  Civil  Engineers 
elected  the  following  officers  at  its  annual 
meeting  this  week  in  New  York  City:  Presi- 
dent, Alfred  Noble,  New  York;  vice-presidents, 
L.  P.  G.  Bouscaren,  Cincinnati,  James  D. 
Schuyler,  Los  Angeles,  Cal.;  treasurer,  Joseph 
M.  Knap,  New  York;  directors,  Alfred  Craven, 
Yonkers,  N.  Y. ;  Joseph  0.  Osgood,  Plalnfield, 
N.  J.;  George  S.  Davison.  Pittsburg,  Pa.;  B.  C. 
Lewis,  Nashville,  Tenn.;  Hunter  McDonald, 
Nashville,  Tenn.;  Elwood  Mead,  Cheyenne, Wyo. 

The  American  Society  of  Heating  and  Ven- 
tilating Engineers  elected  the  following  offi- 
cers at  its  convention  in  New  York  City  this 
week:  President,  H.  D.  Crane,  Cincinnati,  O.; 
first  vice-president,  Wm.  Kent,  Passaic,  N.  J.; 
second  vice-president,  Reginald  Pelham  Bol- 
ton, New  York;  secretary,  Wm.  M.  Mackay. 
New  York;  treasurer,  J.  A.  Goodrich,  New 
York;  board  of  governors,  A.  E.  Kenrick. 
Brookline,  Mass.;  Prof.  R.  C.  Carpenter,  Ith- 
aca, N.  Y.;  John  Gormly,  Philadelphia;  C.  B. 
J.  Snyder,  New  York. 
The   following    railroad    appointments    have 


been  reported:  Messrs.  Charles  E.  Lindsay, 
Charles  E.  Buchholz  and  Allen  W.  Carpenter, 
division  engineers  on  the  Middle,  River,  and 
Pennsylvania  Divisions  of  the  New  York  Cen- 
tral &  Hudson  River  Railroad.  Mr.  J.  N.  Shan- 
uahan,  general  superintendent  of  the  Fonda, 
Johnstown  &  Gloversville  Railroad.  Mr.  Leroy 
H.  Byam,  supervisor  of  bridges  and  buildings 
of  the  Pennsylvania  Division  of  the  New  York 
Central  &  Hudson  River  Railroad.  Messrs.  R. 
W.  Hudson,  Walter  Hale,  and  D.  E.  Maxwell, 
superintendents  of  the  Fourth,  Fifth  and  Sixth 
Divisions  of  the  Seaboard  Air  Line.  Mr.  C.  S. 
Churchill,  chief  engineer  of  the  Norfolk  & 
Western  Railway.  Mr.  F.  W.  Egan,  general 
superintendent  of  the  Colorado  &  Southern 
Railway.  Mr.  F.  E.  Dewey,  general  superin- 
tendent of  the  St.  Louis  &  Gulf  Railway,  with 
headquarters  at  Cape  Girardeau,   Mo. 

Estevan  Antonio  Fuertes,  a  distinguished 
civil  engineer,  and  for  nearly  30  years  director 
of  the  College  of  Civil  Engineering,  Cornell 
University,  died  January  16  at  his  home  in 
Ithaca,  N.  Y.,  after  an  illness  of  three  days, 
though  he  had  not  been  well  for  several  years. 
He  was  born  in  San  Juan,  Porto  Rico,  May 
10,  1838,  received  an  academic  education,  tak- 
ing the  degree  of  Ph.D.,  and  afterward  came 
to  United  States  and  graduated  from  the  Troy 
Polytechnic  Institute  in  1859.  From  1861  to 
1863  he  was  employed  in  the  Public  Works 
Department  of  Porto  Rico,  and  then  became 
assistant  engineer,  and  from  1864  to  1869  en- 
gineer of  the  Croton  Aqueduct  Board,  New 
York.  During  1870  and  1871  he  was  engineer- 
in-chief  of  the  U.  S.  Ship  Canal  Expedition  to 
Tehuantepec  and  Nicaragua.  During  the  suc- 
ceeding two  years  he  was  established  in  New 
York  City  as  consulting  engineer,  giving  up 
his  practice  in  1873  to  accept  the  appointment 
in  Cornell  University.  Under  his  directorship 
the  department  of  civil  engineering  grew  from 
a  very  small  school  to  one  of  the  most  im- 
portant engineering  colleges.  Through  his  in- 
dependent efforts  was  established  the  New 
York  State  Weather  Bureau  service,  which, 
during  16  years,  he  personally  directed,  con- 
tributing for  the  purpose  valuable  apparatus 
and  a  large  proportion  of  the  funds  required 
for  the  payment  of  the  employes.  Later  the 
U.  S.  Bureau  took  possession  of  the  records 
and  continued  the  work.  He  was  the  first  to 
advocate  laboratory  work  in  civil  engineer- 
ing schools,  and  at  Cornell  developed  one  of 
the  most  extensively  equipped  laboratories  in 
the  world  for  testing  materials  and  for  per- 
forming field,  geodetic,  astronomical  and  other 
engineering  work,  the  latest  addition  to  this 
equipment  being  the  new  hydraulic  laboratory. 
Of  his  other  worlvs,  the  most  important  was 
a  report  upon  the  improvement  of  the  sanitary 
condition  of  Santos,  Brazil,  covering  water 
supply,  sewerage,  drainage  and  paving,  dis- 
posal of  garbage  and  refuse,  drainage  of 
swamps  surrounding  the  city,  establishment  of 
quarantine  stations,  disinfecting  stations  and 
hospitals  for  yellow  fever  and  small-pox,  as 
well  as  regulations  for  plumbing  and  proper 
sanitary  construction  of  buildings.  He  became 
a  member  of  the  American  Society  Civil  En- 
gineers in  1869,  and  was  elected  a  director  in 
1892.  His  name  was  also  on  the  active  and 
honorary  membership  ,  lists  of  many  other 
American  and  foreign  technical  and  scientific 
societies.  The  high  grade  and  wide  scope  of 
his  abilities,  his  conspicuous  devotion  to  duty, 
his  social  graces  and  his  lovable  personality 
have  endeared  him  to  an  unusual  degree  to  his 
friends,  associates  and  to  the  great  number  of 
students  who  have  cherished  his  friendship  and 
counsel  in  the  profession  of  which  it  was  his 
noble  aim  to  make  them  manly .  and  capable 
members. 


Jan.  24,  1903. 
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The  Norman  Medal  of  the  American  Society 
of  Civil  Engineers  has  been  awarded  to  the 
paper  describing  the  experiments  at  Detroit, 
Mich.,  on  the  effect  of  curvature  on  the  flow 
of  water  in  pipes,  by  Gardner  S.  Williams,  C. 
W.  Hubbell  and  George  H.  Fenliell;  and  the 
Thomas  Fitch  Rowland  prize  to  the  paper  de- 
scribing Coos  Bay,  Oregon,  and  the  improve- 
ment of  its  entrance  by  the  Government,  by 
Capt.  W.  W.  Harts,  Corps  of  Engineers,  U.  S.  A. 

Abram  Stevens  Hewitt  died  at  his  home  in 
New  York,  January  18.  To  record  the  achieve- 
ments, analyze  the  personality  and  forecast  the 
influence  of  one  who  worked  for  so  much  good 
for  the  whole  world  is  a  task  which  The  En- 
gineering Record  feels  altogether  unable  to  un- 
dertake. It  realizes,  moreover,  how  incommen- 
surate is  any  obituary  it  may  be  able  to  print 
with  the  man's  place  in  the  world's  history,  but 
on  that  account  it  is  gratified  that  it  has  from 
time  to  time  noted  the  fruitful  results  of  his 
labors  toward  the  solution  of  industrial  and 
educational  problems.  He  will  always  be  re- 
membered as  a  pre-eminently  successful  manu- 
facturer, a  conscientious  and  highly  esteemed 
employer,  a  faithful  servant  of  the  people  and 
a  philanthropic  educator.  Though  eighty  years 
of  age  on  July  31  of  last  year,  he  remained  ac- 
tively engaged  with  his  affairs  to  January  8, 
when  he  became  seriously  ill.  He  was  born 
in  Haverstraw,  N.  Y,,  after  his  father,  who 
came  to  this  country  as  a  representative  of  the 
English  engine  builders,  Boulton  &  Watt,  had 
lost  a  comfortable  fortune.  He  received  his 
early  education  in  the  public  schools,  and  se- 
curing a  scholarship,  on  the  basis  of  a  com- 
petitive examination,  entered  Columbia  Uni- 
versity. Although  forced  to  engage  in  tutor- 
ing during  bis  course  he  was  graduated  in 
1842  with  many  honors  and  became  a  Univer- 
sity tutor  in  mathematics.  During  this  period 
he  studied  law,  being  admitted  to  the  bar  in 
1845,  but  by  overwork  he  had  impaired  his 
general  health  and  eyesight,  and  in  1844,  in 
company  with  Edward  Cooper,  son  of  Peter 
Cooper,  went  to  Europe.  In  this  trip,  during 
which  they  experienced  the  hardships  of  a  ship- 
wreck, was  cemented  a  friendship  which 
shajied  Mr.  Hewitt's  subsequent  career.  It  re- 
sulted in  his  association  with  Edward  Cooper 
in  the  establishment  of  Cooper,  Hewitt  &  Co., 
under  the  auspicious  backing  of  Peter  Cooper, 
and  in  his  marriage  ten  years  later  with  Mr. 
Cooper's  daughter.  A  rolling  mill  was  started, 
in  Trenton,  N.  J.,  and  in  1847  was  incorporated 
the  Trenton  Iron  Co..  the  flrst  American  con- 
cern to  make  iron  beams  and  girders,  and  the 
first  to  introduce  the  Siemens-Martin  process 
of  making  steel.  He  applied  himself  with 
wonderful  energy  to  the  iron  and  steel  busi- 
ness, and  during  the  Civil  War  furnished  the 
government  with  cannon  under  rush  orders 
and  in  a  time  far  less  than  that  estimated.  As 
evidence  of  the  broad  gauge  character  of  the 
concern  it  may  be  added  that  this  work  was 
done  at  a  loss.  For  the  five  years  ending  1878 
the  business.  Mr.  Hewitt  publicly  stated,  was 
conducted  at  an  annual  loss  of  |100,000.  It 
is  a  remarkable  fact  that  there  has  never  been 
a  strike  at  the  Trenton  Iron  Works.  His  pub- 
lic career  began  in  1867  when  he  was  appoint- 
ed one  of  the  Commissioners  to  the  Paris  Ex- 
position to  report  on  iron  and  steel.  From 
1874  to  1886,  with  the  exception  of  one  term. 
he  served  continuously  as  congressman  and  in 
1886  he  was  elected  mayor  of  New  York.  He 
was  president  of  the  American  Institute  of 
Mining  Engineers  in  1876  and  1890,  and  in  the 
latter  year  received  the  Bessemer  gold  medal 
of  the  Iron  &  Steel  Institute.  He  was  the  head 
of  Cooper  Institute  in  New  York  since  its 
foundation  by  Peter  Cooper.  Much  of  his  last 
work   was   devoted    to  this   institution,   to   the 


management  of  the  funds  of  Barnard  College, 
in  New  York,  to  the  $10,000,000  Carnegie  rer 
search  institute  and  the  Burke  foundation  of 
$1,000,000  for  the  relief  of  the  sick  poor.  He 
was  director  of  the  American  Bridge  Co.,  the 
U.  S.  Steel  Corporation,  several  railrodds^  'a 
number  of  financial  institutions  and  many 
other  interests.  Recently  the  New  York  Cham- 
ber of  Commerce  presented  him  with  a  gold 
medal  commemorative  of  his  long  service  in 
the  cause  of  rapid  transit  tor  that  city. 


Trade  Publications. 


The  General  Power  Co.,  81-83  Pulton  St.,  New 
York  City,  has  recently  issued  an  illustrated 
booklet  on  the  Secor  system  of  power,  which 
describes  the  Secor  oil  engine  with  particular 
reference  to  its  use  in  direct-connected  generat- 
ing sets.  For  these  oil-electric  units  the  mak- 
ers claim  low  cost,  through  the  use  of  ordinary 
commercial  kerosene,  and  close  and  automatic 
regulation  for  varying  loads  without  the  as- 
sistance of  a  storage  battery  auxiliary. 

Modern  Hydro-Electric  Power  Stations  is  the 
subject  of  a  pamphlet  from  Mr.  J.  W.  Rickey, 
civil  and  hydraulic  engineer,  508  S.  First  St., 
Minneapolis,  Minn.  The  merits  of  his  patented 
concrete-steel  open  penstocks  ai-e  described  to- 
gether with  the  details  of  construction  of  the 
power  station  at  Sault  Ste.  Marie,  Mich.,  where 
81  of  these  penstocks  are  in  use. 

Bulletin  No.  29  issued  last  month  by  the 
Crocker-Wheeler  Co.,  of  Ampere,  N.  J.,  deals 
with  semi  and-  fully  inclosed  motors,  form  I, 
for  driving  machinery  by  direct  connection. 
They  are  made  in  eight  sizes  with  two  speeds 
each  and  range  from  3  to  45  horse-power. 
Many  illustrations  are  given  showing  adapta- 
tions of  the  motor  to  the  driving  of  different 
classes  of  machines. 

The  Allis-Chalmers  Co.,  of  Chicago,  have 
lately  brought  out  a  tenth  edition  of  catalogue 
No.  5,  on  rock  crushing  plants.  Cuts  and  de- 
scriptions are  given  of  crushers,  screens,  con- 
veyors and  all  apparatus  for  a  complete  plant's 
equipment,  with  drawings  of  several  modern 
plants  now  in  existence.  From  the  same  Arm 
comes  another  booklet  containing  an  extensive 
list  of  the  users  of  the  Riedier  pumping,  com- 
pressing and  blowing  engines,  giving  the  type, 
capacity,  power,  speed  and  other  data  of  each 
piece  of  apparatus  installed. 

From  the  General  Electric  Co.,  Schenectady, 
N.  Y.,  the  following  bulletins  have  been  re- 
ceived; No.  4,299  on  a  prepayment  device  for 
electric  meters,  4,300  on  direct-driven  continu- 
ous-current generators  for  lighting  and  power; 
4,301  on  arc  lighting,  including  direct  and  alter- 
nating enclosed  arc  lamps  for  various  pres- 
sures, compensators  and  constant-current  oil- 
cooled  transformers;  4,302  on  service  cut-outs; 
and  4,303  on  seafchliglit  projectors,  commercial 
and  U.  S.  government  types.  Catalogues  and 
price  lists  No.  7,564  of  standard  fuses,  open,  en- 
closed and  plug  types;  7,565,  parts  of  R-27,  R- 
27-D  and  R-32  controllers:  7,566,  parts  of  R-11 
and  R-17  controllers;  7,567,  parts  of  carbon  feed 
enclosed  arc  lamps,  form  5,  for  direct  current 
multiple  circuits;  and  7,568,  repair  parts  of 
GE-1,000  railway  motor,  have  come  to  hand,  to- 
gether with  flyer  2,107,  listing  an  insulator  for 
cables  passing  through  I,  or  deck  beams.  With 
the  foregoing  there  was  also  received  an  attrac- 
tively illustrated  catalogue  on  electrical  appara- 
tus and  supplies  for  isolated  plants. 

A  new  descriptive  price  list  of  engineering 
and  astronomical  Instruments  has  just  been  is- 
sued by  George  N.  SaegmuUer,  Second  St.  and 
Maryland  Ave.,  S.  W.,  Washington,  D.  C,  super- 
seding all   former   publications  of  the  firm   of 


Fauth  &  Co.,  to  whose  business  Mr.  SaegmuUer 
has  succeeded.  Nearly  all  the  instruments, 
especially  those  for  engineering  purposes,  have 
lately  been  remodeled  in  the  endeavor  to  decrease 
their  weights.  Increase  their  optical  power,  Im- 
prove the  accuracy  of  the  graduations,  and  give 
thorough  protection  from  dust  and  water:  In 
the  new  coast  and  geodetic  survey  instruments, 
particular  attention  is  called  to  the  improve- 
ments in  the  pendulum  apparatus,  the  iced-bar 
base  apparatus,  the  precision  level  and  the  new 
tide  gauge. 

Catalogue  A,  or  "Brass  Products,"  as  it  Is 
called  on  the  cover.  Is  an  illustrated  price  list 
of  a  new  line  of  brass  gates  and  radiator  valves 
manufactured  by  the  Michigan  Brass  and  Iron 
Works,  of  Detroit,  Mich.  The  booklet  has  40 
pages,  presenting  the.  many  patterns  in  which 
these  t*o  products  are  made. 

The  January  issue  of  "Graphite,"  the  monthly 
publication  of  the  Joseph  Dixon  Crucible  Co., 
Jersey  City,  N.  J.,  contains  the  following  lead- 
ing articles:  Phosphorizing  Metals;  How  to 
Avoid  the  Cracking  of  Crucibles;  Linotype 
Graphite;  A  New  Graphite  Force  Feed  Pump; 
and  Graphite  and  Water  for  a  Boiler  Feed 
Pump. 

"Sparks  from  the  Anvil,"  published  by  the 
Crucible  Steel  Company  of  America,  Pittsburg, 
Pa.,  presents  the  following  articles  this  month: 
The  Microscope  and  the  Structure  of  Iron  and 
Steel;  Committee  Report  on  Tool  Steel;  A  Dif- 
ferential Fracture;  Hardening  Power  and  Mag- 
netic Properties;  New  Departures  in  Scientific 
Research;  Annealing  Experiments;  A  Service- 
able Cutter;  and  A  Telescoped  Punch. 

A  folder  from  the  Buff  &  Buff  Mfg.  Co., 
Jamaica  Plain,  Boston,  Mass.,  introduces  a  new 
line  of  precision  transits,  with  a  word  about  the 
equipment  of  its  factory. 

The  following  calendars  have  been  received 
since  the  issue  of  Jan.  3.  Among  the  more  artis- 
tic may  be  mentioned  two  from  the  Christensen 
Engineering  Co.,  of  Milwaukee,  Wis.,  each  of 
which  contains  a  colored  reproduction  of  a 
moonlight  water  scene,  from  paintings  by  Neil 
Mitchell  and  Tyler;  and  one  from  the  Lom- 
bard Governor  Co.,  36  Whlttier  St.,  Boston, 
Mass.,  with  a  similar  picture,  entitled  "Moon- 
light at  Sea,"  from  the  painting  by  W.  Weber. 
"The  Debutante"  is  the  title  on  the  calendar 
from  the  Springfield  Gas  Engine  Co.,  Spring- 
field, O.,  and  it  is  as  pretty  as  the  name  would 
imply.  The  one  received  from  the  New  York- 
Continental- Jewell  Filtration  Co.,,  15i  Broad  St., 
New  York  City,  contains  an  engraving  of  a 
more  practical  nature,  representing  a  locomo- 
tive taking  on, water.  Styles  &  Cash,  77  Eighth 
Ave.,  New  York,  are  distributing  a  unique  cal- 
endar. On  the  upper  part  there  is  a  dial  with  a 
sheet  for  each  month  and  a  pointer  at  the  center 
to  indicate  the  date,  and  at  the  bottom  an  en- 
gagement block  is  attached  with  a  sheet  for  each 
week.  Useful,  business-like  calendars  have 
been  received  from  the  Reading  Cement  Co., 
Baer  Building,  Reading,  Pa.;  Charles  F. 
Bloom,  130  William  St.,  New  York;  and  the  C. 
W.  Trainer  Mfg.  Co.,  89  Pearl  St.,  Boston,  Mass. 
The  last  has  a  page  for  each  month,  each  22x30 
inches  in  size,  with  letters  2  inches  high.  Tlp- 
pett  &  Wood,  Phillipsburg,  N.  J.,  have  attached 
a  small  thermometer  to  a  neat  little  calendar 
showing  an  elevated  water  tank.  The  Mee- 
han  Boiler  &  Construction  Co.,  Lowellvllle, 
O.,  makers  of  plate  work  of  every  descrip- 
tion, send  a  diamond  shaped  calendar  rep- 
resenting a  mass  of  poppies  in  the  center 
of  which  appears  the  head  of  a  golden-haired 
girl;  -and  the  Means  &  Fulton  Iron  Works,' 
Birmingham,  Ala.,  a  beautiful  8xlO-inch  repro- 
duction of  a  painting  of  "Helene." 
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WATER. 

Bottom,  Uatt. — The  Metropolitan  Water  ft  Sewer- 
ace  Bd.  has  reported  to  the  House  on  the  Improve- 
ment of  Spot  I'ond  Brook.  The  plan  reported  pro- 
ridea  for  tne  laylDg  of  a  aoin.  pipe  from  the  present 
outlet  In  Stoneham  to  a  point  in  Melrose,  the  build- 
ing of  a  covered  conduit  to  receive  the  water  from 
tile  pipe  and  broolL  at  this  point,  and  the  construc- 
tion alons  the  line  of  the  brook  to  Winter  St..  Mai- 
den, of  >  wide  channel  with  flat  slopes  to  provide 
for  freabet  flows,  and  a  narrower  central  channel  to 
carry  the  ordinary  flow ;  estimated  cost  of  improve- 
ment  is   ;275,000. 

FalMouth,  Jl/<u«. — U.  F.  Mitchell,  Town  Clk.,  writes 
itiat  it  is  proposed  to  extend  the  water  system  to  West 
t'aimonth,  at  a  cost  of  $30,000. 

Oneida,  A".  T. — City  Ener.  Vedder  Is  stated  to  have 
t>een  instructed  by  Cfouncll  to  report  on  the  feasibil- 
ity of  constructing  a  reservoir,  capable  of  holding 
about  75.000,000  gals. 

Cazenovia,  H.  Y. — Bonds  to  tbe  amount  of  $3,500 
are  to  lie  sold  for  enlarging  the  water  works. 

Dunkirk,  N.  Y. — It  is  stated  that  a  new  main  will 
lie  laid  in  Robin  St  at  a  cost  of  $11,000. 

Iloneheait,  Ji.  Y. — The  citizens  will  probably  soon 
lie  asked  to  Tote  on  the  question  of  constructing  wa- 
ter works,  to  cost  from  $90,000  to  $100,000. 

Jeney  City,  K.  J. — The  Street  &  Water  Bd.  is  stat- 
ed to  have  passed  a  resolution  providing  for  an  aux- 
iliary pipe  line  under  Passaic  and  Hackensack  Riv- 
ers, if  the  corporation  counsel  decides  that  the  city 
ran  contract  for  an  extra  pipe  at  these  points  anil 
the  Bd.  of  Finance  and  Mayor  concur. 

McKett  Rocks.  Pa. — An  ordinance  has  been  intro- 
duced in  Council  granting  permission  to  tbe  Fleming 
I'ark  Water  Co.  to  pipe  the  borough. 

Ortene,  .V.  Y. — E.  L.  McKenzie  writes  that  the 
•luestlon  of  constructing  water  works  and  an  electric 
light  plant,  to  cost  about  $40,000,  Is  under  considera- 
tion and  will  be  voted  upon  in  March.  Engineers, 
Wise  ft  Watson,  of  Passaic,  N.  J. 

Plainfleld,  H.  J. — The  Plalnfield  Water  Supply  Co. 
Is  reported  to  be  making  arrangements  to  extend  its 
pipes  to  Scotch  Plains. 

Pcnngrorc,  X.  J.- — John  P.  Leap.  Chmn.  Water  Com., 
writes  that  the  following  bids  were  opened  Jan.  13  foi* 
constructing  water  works :  Geo.  Pfelffer,  Camden. 
$32,500,  and  H.  A.  Miller,  Wilmington,  Del.,  $29,900. 

A  press  report  states  that  the  bids  have  been  re 
Jected  and  the  matter  postponed  Indefinitely. 

Oeorgetown,  B.  O. — The  Secy,  of  the  Comrs.  of 
inib.  Wks.  writes  that  the  Hughes  Specialty  Well 
Boring  Co.,  of  Charleston,  has  received  the  contract 
for  lioring  an  artesian  well  (bids  opened  Jan.  16) 
at  $5  per  ft.  to  500  ft.  and  $6.20  for  each  additional 
foot  to  750  ft. 

Atlanta,  Oa. — See  "Sewerage  and  Sewage  Disposal." 

Brofi»/o»,  III. — Bids  are  wanted  Jan.  27  for  lay- 
ing a  6-in.  cast  iron  water  main  and  appurtenances 
in  a  portion  of  Madison  St.  Jas.  A.  Patten,  Pres. 
Bd.   Local  Improv. 

Rice  Lake,  Wis.^The  Council  is  stated  to  have 
decided  to  purchase  the  plant  of  the  Bice  Lake  Wa- 
ter Works  Co.  for  $25,767. 

Detroit,  Mich. — Bids  will  be  received  Jan.  26  by 
the  Bd.  of  Water  Comrs.  for  $50,000  water  bonds. 
BenJ.   F.   Gnlney,    Secy. 

St.  Paul,  Jfinn. — Local  press  reports  state  that 
the  Water  Bd.  will  expend  $60,000  this  year  for  bet- 
terments of  it9  source  of  snppiy. 

Bids  are  wanted  Jan.  31  for  furnishing  the  city 
with  28.500  ft  of  4  to  16  in.  cast  iron  water  pipe 
with  nrlvlleee  of  17,000  ft  additional.  John  Caul- 
fleld.  Secy.  Bd.  of  Water  Comrs. 

Primghar,  la. — W.  H.  Downing,  City  Clk.,  writes 
that  it  was  voted  Jan.  13  to  appropriate  $4,600  for 
wster  works. 

Cleveland,  O. — The  Neptune  Water  Co.,  of  Long 
Island  City,  N.  Y.,  is  stated  to  have  secured  the 
contract  for  furnishing  this  city  with  15,000  water 
meters. 

Cincinnati,  O. — Bids  will  be  received  Feb.  17  by 
the  Bd.  of  Trus.,  "Comrs.  of  Water  Wks.,"  for  con- 
Btrnctiog  buildings  for  the  Western  Pumping  Sta- 
tion, advertised  in  The  Engineering  Record. 

Algoma.  Wit. — It  is  reported  that  John  A.  Cole  & 
Son,  of  Chicago,  Hi.,  have  prepared  plans  for  the  pro- 
posed water  works. 

Bloomington,  III. — It  is  stated  that  bids  are  wanted 
by  tbe  Water  ft  Light  Com.  nntii  Feb.  2  for  boring  not 
less  than  5  or  more  ttian  20  wells,  4  in.  or  over  in 
diameter. 

Hioux  City  la. — It  Is  stated  that  bids  are  wanted 
Veb.  2  for  $50,000  water  works  bonds.  E.  Q.  Ledyard, 
City  And. 

Laketcood,  O. — Bids  will  be  received  Feb.  14  by  the 
Bd.  of  Tnis.  for  laying  water  mains.  John  French, 
iiamlet  Clk. 

Oirenskoro,  Ky. — Wster  bonds  amounting  to  $200.- 
000  are  reported  sold.  B.  L.  Force,  of  Columbus,  O.. 
Is  stated  to  have  sulnnltted  plans  to  Council  for  wa- 
tpf  works,  which  provide  for  a  plant,  to  cost  about 
$110,000. 

Windtor,  Mo. — Burns  ft  McDonnell,  Postal  Telgh. 
Rldg..  Kansas  City.  Mo.,  have  been  selected  to  pre- 
pare plans  for  water  works.  Bonds  will  lie  voted  as 
soon  as  plans  are  completed. 


KnoTViUe,  Tenn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Scraitton.  Miss. — Chas.  T.  Ballard,  Saml.  Culbert- 
son,  and  associates  are  stated  to  have  purchased  the 
electric  light  plant,  water  works  and  Ice  plant  at 
ycrauton,  aiul  railrtwids  extending  from  Scranton 
north  to  Moss  I'oliit  and  southwest  to  Pascagoula. 
It  Is  reported  that  about  $400,000  will  be  expended 
In  improvemouts. 

Sayre,  Okla.  Ter. — A  press  report  states  that  at 
a  town  meeting  Jan.  14,  it  was  decided  that  the 
town  shall  have  its  own  water  works,  supply  to  he 
obtained  from  Spring  Lakes,  on  tbe  opposite  side  of 
Ued  River.  Electric  lights  and  sewers  are  also  con- 
templated. 

Schulenburg,  Tex. — F.  F.  Schaefer,  City  Clk.. 
writes  that  it  was  voted  Jan.  7  to  Issue  $12,000 
water  works  I>onds. 

Kansas  i'itii.  3fo. — ^Local  press  reports  state  that 
tlie  plan  of  building  the  masonry  aqueduct  between 
Quindaro  and  Turkey  Creek  pumping  stations  has 
been  abandoned,  and  instead  an  additional  36in.  iron 
flow  line  will  t)e  laid  between  the  two  stations.  Supt. 
of  Water  Wks.  Goodwin  is  reported  to  have  been  di- 
rected to  confer  with  Hiram  Phillips,  of  St.  Louis, 
the  Consulting  Engr..  and  prepare  an  estimate  of  the 
cost  of  the  flow  line,  which  will  probably  be  about 
$150,000. 

A  press  report  that  the  Metropolitan  St.  Ry.  Co.  are 
about  to  let  contracts  for  the  construction  of  an  in- 
take to  supply  water  from  Missouri  Uiver  for  the 
cooling  of  condensers  at  its  new  power  plant  on  Grand 
Ave.  The  Intake  will  be  carried  30  ft.  into  the  river 
from  the  harbor  line. 

Jefferson  Barracks,  Mo. — Plans  are  being  prepared 
for  Improvements  to  the  water  snppiy  for  Are 
pressure. 

Ft.  Morgan,  Ala. — Bids  will  be  received  Mar.  1  by  A. 
D.  Raymond,  Acting  Q  M.,  for  sinking  an  artesian 
well. 

Boonville,  Mo. — This  city  has  employed  Burns  & 
McDonnell,  of  Kansas  City,  Mo.,  to  make  a  valuation 
of  the  water  works  plant  and  sut)mit  plans  and  esti- 
mates, 

Dycrshwg,  Tenn. — The  House  is  stated  to  have 
passed  a  bill  authorizing  Dyersburg  to  issue  $65,000 
bonds  for  water  works,  electric  light  plant  and  sewers. 

Biloxi,  A/i'«». — Bonds  amounting  to  $15,000,  to  com- 
plete water  works,  have  been  sold. 

Lawton,  Okla.  Ter. — The  Secy,  of  the  Interior  is 
reported  to  have  declined  to  approve  at  this  time  the 
contract  recently  entered  Into  by  the  City  Council 
for  the  construction  of  water  works,  at  a  cost  of 
$105,000,  which  was  presented  to  Governor  Fergn-  - 
son  a  short  time  ago, 

Lancaster.  Tex. — The  Municipal  Construction  Co., 
of  Dallas,  Is  stated  to  have  secured  the  contract  for 
constructing  water  works,  for  $9,000. 

Denver,  Colo.— Tbe  State  Land  Bd.  is  stated  to 
have  granted  the  Colorado  Realty  &  Securities  Co., 
715  17th  St,  permission  to  construct  an  irrigation 
district  49  miles  in  length,  at  a  probable  cost  of 
$201,500.      Wm.  C.  Johnston,   Pres. 

Orangeville,  Idaho. — S.  A.  Chamberlain,  Pres.  Cen- 
tral Idaho  Water,  Light  &  Power  Co.,  writes  that 
it  Is  proposed  to  construct  water  works,  electric  light 
and  power  plant  and  an  electric  railway,  to  cost 
in  all  from  $100,000  to  $200,000. 

Morgan,  Utah. — The  City  Council  is  reported  to  be 
taking  steps  to  secure  a  spring  in  North  Morgan  with 
a  view  to  putting  in  a  water  system  for  domestic 
purposes. 

Tiilalip.  Wash. — Indian  Comr.  Jones,  of  Washing- 
ton, D.  C.  is  reported  to  have  ordered  R.  H.  Pringle, 
Superv.  Engr.  of  the  Indian  bureau,  to  go  to  Tulallp, 
for  the  purpose  of  locating  water  works,  electric 
light  plant  and  a  sewer  system. 

Lagrande.  Ore. — S.  R.  Haworth,  of  Lagrande,  Pres. 
Lagrande  Water  Works  Co.,  writes  that  it  is  pro- 
posed to  construct  water  works,  at  a  prol)able  cost 
of  $50,000.     Will  need  an  engineer  in  the  spring. 

Oakland.  Cal. — The  Citizens'  Com,  on  Water  Sup- 
ply (R.  H.  Chamberlain)  has  completed  Its  report 
on  the  municipal  ownership  of  water  and  available 
sources  of  supply  and  recommends  the  construction 
of  an  adequate  distributing  system,  the  laying  of 
pipe  lines  to  Niles,  construction  of  pumping  plants, 
etc, :  total  cost  of  entire  system  Including  water 
rights,   win  be  about    $3,500,000. 

Claremont,  Cal. — See  "Power  Plants,  Gas  and 
Electricity." 

San  Francisco,  Cal. — Mayor  Schmitz,  in  his  annual 
message  to  the  Bd,  of  Superv.,  Jan,  12,  is  reported 
to  have  recommended  the  installation  of  a  salt  water 
system  for  Are  purposes  and  for  flushing  streets  and 
sewers,  and  also  the  use  of  bituminous  macadam  in 
place  of  smooth  asphalt  for  paving, 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Boston,  Mass. — The  Bd.  of  Aldermen  on  Jan.  12 
on  recommendation  of  Mayor  Collins  passed  a  loan 
order  of  $1,000,000,  for  the  construction  of  sewer- 
age works.  This  Is  the  usual  appropriation  made 
annually. 

Bids  will  be  received  Jan.  27  by  the  Street  Dept. 
for  furnishing  iron  castings,  such  as  manhole  anil 
catch-ljasin  frames  and  covers,  lamp-hole  frames  and 
covers,  catch-basin  grates,  tide-gate  frames,  Iron  in- 
lets, traps,  regulator  castings,  etc.  James  Donovan, 
Supt    of   Streets. 

Gloversville,  y.  Y. — Morrell  Vrooman,  City  Engr., 
writes  that  it  Is  proposed  to  construct  a  main  Inter- 
cepting sewer,  mostly  30-ln.  pipe,  at  a  cost  of  $80,- 
000.     Chas.  Shafer,  Chmn.  Com. 

Weehawken,  y.  J. — Bids  will  l>e  received  Jan.  27 
by  the  Township  Com.  for  constructing  sewage  dis- 
posal works  and  outlet  sewer  In  this  Township.  Thos. 
Carroll,  Township  Clk, 

Camden,  N.  J. — Project  of  filling  meadows  and 
sewering  150  acres  drained  now  by  small  stagnant 
stream  known  as  Line  Ditch,  Is  still  being  agitated. 
No  definite  action  as  yet  by  Council.  L.  E.  Farn- 
ham,  City  Engr. 


Jersey  City,  N.  J. — Chas.  O'Neill  has  secured  the 
contract  for  the  proposed  sewers  in  Belmont,  Gard 
ner,  Montlcello,  Fairview  and  Ii-airmount  Ayes,  at 
93   per  cent    o£  standard  price. 

Asbury  Park,  y.  J. — The  citizens  on  Jan.  13  are 
stated  to  have  voted  to  issue  $50,000  bonds  to  buy 
Founder  Jas.  A.  Bradley's  sewerage  system. 

Edgemcre,  L.  I.,  A".  T. — Press  reports  state  that  a 
survey  for  a  trunk  sewer  Is  being  made  which  will  ex- 
tend along  the  Jamaica  Bay  front,  from  Rockaway 
Park  to  Norton's  Creek,  at  Edgemere ;  probable  cost. 
$450,000,  and  work  is  expected  to  begin  in  the  fail. 

Paterson,  y.  J. — It  is  possible  that  an  Intercepting 
sewer  will  be  built  In  the  spring  to  drain  the  4th, 
5th  and  9th  Wards ;  length  about  5,500  ft.  Estimat- 
ed cost  about  $75,000.     H,  J,  Harder,  City  Engr. 

Wilmington,  Del. — The  St.  &  Sewer  Dept.  intends 
applying  for  permission  to  issue  bonds  for  construct- 
ing Prices  Run  sewer.  The  plans  have  been  prepared 
and  call  for  a  brick  and  concrete  sewer,  varying  In 
size  from  7  ft.  9  in.  diameter  to  4  ft  diameter;  esti- 
mated cost  $82,000.  Leslie  V.  Christy,  Secy. ;  T 
Chalkley  Hatton,  Consulting  Engr. 

Washington,  D.  C. — A  bill  authorizing  the  District 
of  Columbia  to  borrow  $10,000,000  from  the  treas- 
ury of  the  United  States  for  a  period  of  20  years 
has  been  ordered  favorably  reported  to  the  House  of 
Representatives  by  the  House  Com.  on  the  Dlst  of 
Columbia,  for  the  carrying  forward  of  the  sewage 
disposal  system,  the  filtration  plant  the  District 
building  and   for  other  improvements. 

Atlimla,  Go. — Among  the  improvements  on  the  ap- 
portionment sheet  prepared  by  the  Council  Pinani-e 
Com.  is  $27,000  for  the  extension  of  two  sewers,  prol> 
ably  Wells  and  Beckwlth  Sts.  sewers  to  the  city  limits  ; 
$26,000  for  the  paving  of  Peachtree  St,  and  $25,000 
lor  buying  and  laying  new  water  mains, 

Toledo,  O. — Bids  are  wanted  Feb,  16  for  furnish- 
ing material  for  constructing  a  circular  brick  and 
iron  pipe  sewer,  5  ft,  inside  diameter,  in  portions 
of  Jeiferson   St.     Chas.   H.   Nauts,  City   Clk. 

Columbus,  O. — The  Council  Is  reported  to  have 
passed  the  ordinance  providing  for  the  issue  of  $175.- 
000  sewer  bonds,  to  be  divided  as  follows:  North 
Bide,  $30,000;  central  relief,  $80,000:  Kelton  Ave. 
relief  sewers  and  pumping  station,  $37,000,  and  the 
Beck   St   relief  sewer,  $28,000. 

Delphos,  O. — J.  W.  Fisher,  City  Clk..  writes  that 
It  was  voted  Jan.  12  to  Issue  bonds  to  the  amount 
of  $60,000  for  sanitary  sewers  and  $40,000  for  park 
Improvements.  He  further  states  that  plans  will 
be  received   until   Feb.    2   for  sewers. 

Tipton,    Ind. — Bids    are    wanted   Jan.    30    for    con-  ' 
structing   ditch    No.    294 ;    length,    15,142    ft      A.   W. 
Gott,   Co.    Surveyor. 

Evanston,  III. — Bids  are  wanted  .Tan.  27  for  lay- 
ing a  vitrified  tile  pipe  sewer  and  appurtenances  in 
a  portion  of  Lake  St  .Tas.  A.  Patten,  Pres.  Bd. 
Local    Improv. 

Joliet.  III. — Local  press  reports  state  that  it  is 
proposed  to  form  a  district,  bounded  by  Jackson. 
Collins  and  Columbia  Sts.  and  Spring  Creek,  and  put 
down  a  main  line  sewer  through  the  central  portion 
of   this  district 

Blayton,  Minn. — Bids  will  be  received  Feb,  2  by 
John  Knutson,  Village  Recorder,  for  furnishing  ma- 
terial and  constructing   sewers. 

Burlington.  la. — Local  press  reports  state  that  the 
Council  on  Jan.  5  authorized  Emmet  Steece,  City 
Engr.,  to  secure  new  bids  for  the  North  Oak  St.  sew- 
erage system. 

Emmetsburg,  la. — Engineer  Tschirgi,  of  Dubuque. 
Is  stated  to  have  lieen  selected  to  prepare  plans  for 
a  sewerage  system,  to  cost  about  $20,000. 


Collinicood,  O. — The  question  of  constructing  a 
sewerage  system   is  reported  under  consideration. 

Columbus,  O. — Contracts  for  sewer  work  (bids 
opened  Jan,  6)  are  stated  to  have  been  awarded  as 
follows  :  Richard  Ave.  sewer.  Lee  &  Ceasey,  of  Pitts- 
burg, Pa.,  $17,498 ;  West  Side  main  sewer  system. 
Section  A,  John  E,  King,  of  Tiffin.  $5.").738 ;  Walnut 
St.  relief  sewer.  M.  A.  Talbot  &  Co.,  of  Logansport, ' 
Ind.,  $23,334,  and  Central  relief  main  sewer,  Adams 
Bros.,  of  Zanesvllle,  $81,153. 

Centralia,  III. — Robt.  Rohl,  Mayor,  writes  that  the 
city  Intends  constructing  a  system  of  sanitary  sewer- 
age with  filter  beds  and  septic  tanks.  The  plans  and 
specifications  are  made  to  cover  the  whole  city,  but 
it  is  only  intended  to  sewer  54  blocks  at  present  time ; 
It  is  also  proposed  to  pave  7  or  8  blocks. 

Aurora,  III. — For  the  year  1903  this  city  has  In  con- 
templation about  17,400  lin,  ft.  of  sewers  and  about 
1  1/')  miles  of  asphalt  paving.  M.  G.  Stolp,  City  Engr. 

Des  Moines,  la. — The  Bd.  of  Pub.  Wks.  is  reported 
to  have  recommended  a  12-in.  vitrified  clay  pipe  sewer 
for  .\orth  Des  Moines. 

Ttie  City  Council  is  stated  to  have  ordered  the  con 
structlon  of  a  15-ln.  sewer  on  W.  5th  St. 

Flora,  III. — The  City  Council  is  reported  to  have 
authorized  the  employment  of  an  engineer  to  make 
estimates  for  a  system  of  sewers  and  other  public 
improvements. 

Lakeioood,  0. — Bids  will  be  received  Feb.  14  by  the 
Bd.  of  Trus.  for  laying  storm  and  sanitary  sewer  sys- 
tem  in  Lauderdale  So.      John  l'"rench,   iiamlet  Clk. 

St.  Louis,  Mo. — Local  press  reports  state  that  tiie 
following  are  among  the  new  sewers  needed  for  this 
city :  "The  Gin  Grass  Creek  sewer,  through  Baden. 
cost  $250,000;  the  Harlem  Creek  sewer,  north  of 
O'l'^allon  Park,  cost  $500,000 :  the  Glazie  Creek  sewer, 
through  Carondelet,  cost  $250,000,  and  the  foul  wa- 
ter Intercepting  sewer  through  Forest  Park  and  Chel 
tenham.  cost  of  alwut  $220,000.  In  addition  to 
these,  there  is  great  need  of  a  sewer  parallel  to  the 
Mill  Creek  sewer  along  Poplar  St..  to  cost  about 
.^750,000,  the  enlargement  of  the  Rock  branch  sewer 
along  Ferry  St.  to  the  river,  at  a  cost  of  about  $600. 
000,  and  the  Spring  Ave.  sewer  netir  North  Market 
St.  at  a  cost  of  about  $75,000. 
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Springfield,  Mo. — About  10,000  ft.  8-ln.  district 
sewers  will  be  built  in  tlie  spring.  Geo.  W.  Culler, 
City  Engr. 

Athens,  Ala. — Tbe  Engineer  appointed  by  the 
Cliamber  of  Commerce  to  report  on  tbe  construction 
o£  a  sewerage  system,  estimates  the  cost  o(  a  system 
sufficient  tor  3,000  people  at  $10,000. 

Sayre,  Okla.   Ter. — See  "Water." 

Knoxville,  Term. — A  bill  has  been  Introduced  iu 
Legislature  to  allow  Knoxville  to  issue  $400,000  Im- 
provement bonds,  to  be  used  to  pave  streets,  build 
sewers.  Improve  fire  department  and  build  schools. 
There  is  also  a  bill  pending  to  allow  the  city  to  issue 
$700,000  bonds  to  build  or  buy  water  works.  T. 
J.  Moreland.  City   Engr. 

Chattanooya,  Tenn. — The  Pub.  Improv.  Com.  has 
decided  to  aslj  the  Legislature  for  authority  to  issue 
bonds  to  the  amount  of  $200,000  for  street  and  sew- 
ers, $125,000  for  a  municipal  lighting  plant,  $50,000 
for  public  parl£s,  $75,000  for  public  schools,  and 
$100,000  for  a  new  city  hall. 

Dyergburij,   Tcnn. — See  "Water." 

Tulalip,  Wagh. — See  "Water." 

Baker  City,  Ore. — The  City  Council  is  stated  to 
have  decided  to  begin  at  once  the  construction  of  a 
sewerage  system. 

BRIDGES. 

Springfleld,  Mass. — Local  press  reports  state  that 
the  building  of  a  more  substantial  and  wider  bridge 
to  replace  the  present  narrow  wooden  structure  over 
the  tracks  of  the  Highland  division  of  the  New  York, 
New  Haven  &  Hartford  R.  K.  at  St.  James  Ave., 
will  probably  be  commenced  early  In  the  spring. 

Wuonsocket,  It.  I. — City  Engr.  Frank  H.  .Mills  re- 
ports many  bridges  to  be  unsafe,  lucludiug  tbe  one 
across  Blackstone  River  at  Bernon  St.,  which  he 
states  should  be  replaced  with  a  steel  structure ;  also 
that  many  others  should  be  rebuilt. 

Fall  Itiier,  Mass. — The  Co.  Comrs.  have  submitted 
to  the  Legislature  their  report  on  the  proposed  Slade 
Ferry  bridge,  and  recommend  that  said  bridge  be  con- 
structed south  of  the  present  structure.  The  cost  of 
constructing  at  this  location  has  been  estimated  at 
both  $830,000  and  $1,000,000,  according  to  the  type 
of  structure  built. 

Syracuse,  N.  T. — Local  press  reports  state  that 
John  Newell,  of  Albany,  has  secured  the  contract  for 
constructing  the  Butternut  St.  bridge  at  $17,829. 

Tonawunda,  S.  Y. — Thos.  W.  Barrally,  of  Roches- 
ter, engineer  for  the  State,  is  reported  to  be  making 
a  survey  for  a  steel  bridge  across  the  Erie  Canal  be- 
tween Seymour  and  Tonawanda  Sts. 

Northeast,  Md. — The  York  Bridge  Co.,  York,  Pa., 
has  secured  the  contract,  according  to  reports,  for 
constructing  an  iron  bridge  at  Northeast,  for  $7,248. 

Donora,  Pa. — A  bill  has  passed  the  House  author- 
izing the  construction  of  a  bridge  across  Monongahela 
river  near  Donora. 

I'uloskt,  Pa. — John  E.  Statt,  Secy.  Bd.  Comrs.  Pub. 
Bldg.  &  Grounds,  Harrisburg,  writes  that  the  Nelson 
&  Buchanan  Co.,  of  Chambersburg,  has  received  the 
contract  for  constructing  the  bridge  \at  Pulaski  for 
$34,900. 

Ridley  Park,  Pa. — The  Pennsylvania  E.  B.  Co.  is 
reported  to  have  under  consideration  the  widening  of 
the  Crum  Lynne  bridge  by  extending  the  stone  abut- 
ment on  the  south  side  of  the  structure,  making  a 
driveway  of  19  ft.  clear  of  the  Chester  Traction  Com- 
pany's roadbed.  A  10-ft.  sidewalk  will  also  be  con- 
structed. 

Scottsdale,  Pa. — It  Is  stated  that  a  bridge  will 
probably  be  built  in  the  spring  across  Jacobs  Creek, 
near  Scottsdale. 

Lodi,  N.  J. — The  Bergen  Co.  Bd.  of  Freeholders,  at 
Hackensack,  are  reported  to  be  considering  the 
strengthening  of  the  present  bridge  across  Saddle 
River  in  Lodi  Borough,  or  the  replacing  of  same  with 
a   $6,000  structure. 

Qriggstoicn,  N.  J. — It  Is  reported  that  a  $3,000 
Iron  bridge  is  to  replace  present  structure  across 
Millstone  River  at  Griggstown. 

Wilmington,  Del. — The  building  of  a  bridge  across 
Christiana  River  Is  said  to  be  contemplated. 

Beaver,  Pa. — Press  reports  state  that  a  bridge  Is  to 
be  built  across  Ohio  River,  at  Smiths  Ferry,  below 
IJeaver.  It  is  stated  that  it  will  be,  with  approaches, 
2,000  ft.  long,  and  will  have  a  channel  span  1,000  ft. 
long.  Its  height  above  low  water  is  to  be  165  ft. 
Probable  cost,   $1,500,000. 

Pittsburg,  Pa. — Local  press  reports  slate  that  plans 
have  been  completed  by  the  ofliclals  of  the  Bessemer 
&  Lake  Erie  R.  R.  for  a  steel  viaduct  which  Is  to  re- 
place present  wooden  structure  in  White  Oak  Leve' 
where  the  Hulton  road  cros.ses  its  main  line  tracks. 
11.  T.  Porter,  Ch.  Engr.,  Greenville,  Pa. 

Scranton,  Pa. — A  resolution  has  been  passed  bv  the 
f'ounell  directing  the  Ch.  Engr.  of  the  Bureau  of  Engi- 
neering to  prepare  an  estimate  of  the  cost  of  opening 
Hampton  St..  by  constructing  a  bridge  across  the 
I).,   L.  &   W.   R.   R.  tracks. 

Kroxcngvillc,  Pa. — The  building  of  a  county  bridge 
between  Brownsville  and  W.  Brownsville  Is  reported 
to   be   under  consideration. 

Centrerille,  Md. — The  Co.  Comrs.  and  Engr.  Garey, 
of  Baltimore,  are  considering  the  replacing  of  the  re- 
cently destroyed  Kent  Narrows  bridge  with  a  steel 
structure. 

Wilmington,  Del. — Press  reports  state  that  the 
Engrs.  of  the  Pennsylvania  R.  R.  are  making  a  survey 
preparatory  to  the  building  of  a  drawbridge  across 
the  Brandywine.  W.  II.  Brown.  Ch.  Engr.,  Phlladel 
phia,  Pa. 

_  Camden,  N.  J. — Tbe  joint  meeting  of  the  Bridge 
Committees  of  the  Kast  Side  Improvement  Assoc,  and 
the  Bd.  of  P'reeholdcrs  have  adopted  the  roller  lift 
bridge  as  the  one  to  be  advocated  to  remedy  the  Fed- 
eral St.  nuisance. 


THE    ENGINEERING    RECORD. 


Washington,  D.  C. — Local  press  reports  state  that 
Secy.  Root  has  approved  the  plans  and  specifications 
for  the  highway  bridge  to  be  built  across  Potomac 
River,  and  has  asked  Congress  to  extend  the  time  for 
completing  said  bridge  to  Feb.  12,  1905. 

Aeie  VorA:,  A".  1".  -The  following  bids  were  opened 
Jan.  20  by  the  Aqueduct  Comrs.  for  building  14  steel 
highway  bridges  across  Croton  Lake  and  Its  tribu- 
taries : 


b?8  ^         i'S  |l  . 

a  'Co   '  0£  2? 

.1-   :'l  ly   P- 

S  fc«*        3^-       P^        1*^ 

A $89,500  $86,200  $85,950  $85,632 

B 76,200  69,220  70,000  74,261 

C 85,000  84,900  84,500  86,534 

I^ 7,700  7,000  7,250  7,606 

E 10,000  8,920  9,100  10,881 

E 38,500  33,300  34,100  36,188 

G 9,000  6,340  6,560  6,816 

H 11,000  8,920  9,100  10,881 

J 2,950  2,300  2,600  2,889 

L 12,000  8,920  9,100  10,881 

M 6,700  6,340  6,560  6,816 

N 29,000  21,300  22,000  24,160 

0 21,000  17,700  18,500  19,709 

P 10,900  8,400  8,7.W  9,791 

Totals...  $409,450  $369,760  $374,070  $393,125 

Oneida,  N.  Y. — Press  reports  state  that  City  Engr. 
Vedder  approved  plans  and  specifications  for  con- 
structing a  bridge  12  ft.  in  width  across  the  canal 
feeder  at  the  toot  of  Furnace  Ave. ;  also  to  repair  the 
roadway  In  North  Lake  St.  by  constructing  a  retain- 
ing crib  and  refilling  the  earthen  embankment,  and 
bids  for  said  work  will   be  received  Jan.   27. 

Camden,  N.  J. — Bids  will  be  received  by  Jas.  D.  Wil- 
kinson, Chmn.  Bridge  Com.  ITeb.  11  (readvertlsement) 
for  the  construction  of  a  steel  bridge  over  Coopers 
Creek  at  Baird  Ave. ;  appropriation,  $20,000.  John  J. 
Albertson,  Co.   Engr. 

Neic  York,  N.  Y. — Bridge  Comr.  Lindenthal  has  ap- 
proved the  plans  of  Henry  H.  Hornbostel  for  the 
Blackwell's  Island  bridge,  across  the  East  River,  and 
has  forwarded  said  plans  to  the  Municipal  Art  Com. 
for  their  consideration  and  approval. 

L'tico,  N.  Y. — The  City  Council  has  accepted  the 
plan  of  City  Engr.  Schultz  for  a  Howe  truss  bridge 
to  be  built  at  Genesee  St.,  at  a  cost  of  $6,000  ;  said 
bridge  to  replace  present  structure. 

Scranton,  Pa. — An  appropriation  of  $6,000  has  been 
made  tor  constructing  a  bridge  at  Ash  St. 

Indianapolis,  Ind. — Co.  Engr.  Klaussman  is  prepar- 
ing plans  for  a  bridge  to  be  built  at  College  Ave.,  for 
which  $80,000  has  been  appropriated.  Plans  are  to 
be  prepared  for  stone,  concrete  and  steel  structures, 
but  stone  will,  according  to  local  press  reports,  re- 
ceive the  preference. 

Kokomo,  Ind. — The  New  Castle  (Ind.)  Bridge  Co. 
Is  reported  to  have  secured  the  contract  to  construct 
a  bridge  (not  Including  abutments  and  piers)  at  Main 
St.,   this  city,  for  $18,990. 

New  Castle,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  Feb.  9  for  constructing  5  steel  bridges 
and  1  steel  arch  bridge.     John  W.  Whitworth,  Chmn. 

Columbus,  0. — Local  press  reports  state  that  a 
conference  Is  to  be  held  Jan.  28  by  the  members  of 
the  Bd.  of  Pub.  Wks.,  the  City  Engr.,  the  Council 
Com.  on  Streets,  and  representatives  of  the  various 
railroads  concerned,  to  devise  means  of  removing  the 
grade  crossing  difficulties  at  W.  Broad,  W.  Mound 
and   So..  High   Sts.  by  constructing  viaducts. 

Excelsior,  Minn. — It  is  stated  that  engineers  are 
making  a  survey  for  a  bridge,  to  be  built  by  the  Jlin- 
neapolls  &  St.  Louis  R.  R.,  across  the  bay. 

Winnebago  City,  Minn. — The  building  of  a  1 10-ft. 
steel  bridge  across  Blue  Earth  River  In  the  town  of 
Vermont  Is  reported  to  be  under  consideration. 

Muscatine,  la. — Bids  are  wanted  Feb.  3  for  fur- 
nishing all  metal  for  bridges  needed  by  the  county 
during  the  year  1903,  delivered  f.  o.  b.  at  any  rail- 
road station  in  Muscatine  Co. ;  also  bids  for  erecting 
same  bridges,  except  flooring.     A.  C.  Noble,  Co.  And. 

Duluth.  Minn. — Plans  and  specifications  submitted 
by  Ch.  Engr.  R.  Angst,  of  the  Duluth  &  Iron  Range 
R.  R.  Co.  have  been  accepted  and  the  building  of  the 
bridge  has  been  authorized.     Probable  cost,   $6,000. 

Cincinnati,  0. — City  Engqr.  Stanley  has  submitted 
to  the  Bd.  of  Pub.  Service  an  estimate  of  the  cost  of 
constructing  a  steel  viaduct  to  replace  present  wooden 
structure  at  Ida  St..  at  $72,500.  The  specifications 
call  for  a  viaduct  having  6  spans,  4  girder  and  2  truss. 
supported  by  braced  steel  columns  on  concrete  or  ma- 
sonry foundations.  It  is  to  be  440  ft.  long,  to  have 
an  asphalt  roadway  32  ft.  wide,  and  cement  side- 
walks, 6  ft.  wide. 

Oak  Harbor,  O. — The  Directors  of  the  Toledo,  Port 
Clinton  &  -Lakeside  El.  Ry.  are  about  to  petition  the 
Co.  Comrs.  to  build  a  bridge  across  I'ortage  River  at 
Oak  Harbor,  which  will  accommodate  said  electric 
railway. 

Cayuga,  Ind. — The  residents  of  Vermillion,  Parke 
and  Fountain  Counties  are  reported  to  have  under 
consideration  the  building  of  a  bridge  across  Wabash 
River  at  Cayuga,  at  a  cost  of  .f36,000,  and  are  about 
to  petition  the  Comrs.  of  said  counties  to  construct 
same. 

Delaware,  O. — An  agreement  has  been  reached  be- 
tween the  officials  of  the  Pennsylvania  R.  R,  and  the 
City  Council  whereby  the  R.  R.  Co.  will  build  an  SO 
ft.  stone  and  iron  railroad  bridge  across  North  San- 
dusky St.,   at  a  probable  cost  of  $10,000. 

Spencer,  Ind. — Bids  will  be  received  Feb.  3  by  the 
Bd.  of  Co.  Comrs.  for  constructing  3  small  iron 
hrhlges.     Holt  Pickens,  Chmn. 

Tulsa,  Ind.  Ter. — Press  reports  state  that  the  War 
Department  has  granted  the  Union  Bridge  Co.  per- 
mission to  erect  a  union  railroad  bridge  across  tbe 
Arkansas  River  here. 
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Shreveport,  La. — W.  Woodard,  City  Engr.,  writes 
that  J.  H.  Sparks,  of  St.  Joseph,  Mo.,  has  secured 
the  contract  for  constructing  the  bridge  over  the 
bayou  at  Market  St.,  for  $16,660. 

Kansas  City,  Mo. — Local  press  reports  state  that 
plans  are  to  be  prepared  for  a  viaduct,  1,000  ft. 
long,  to  be  built  at  Lydia  Ave.  by  the  Missouri  Pa- 
cific, Alton  and  Metropolitan  Ry.  Companies. 

St.  Louis,  Mo. — It  is  stated  that  the  Terminal  As- 
sociation has  had  plans  drawn  for  the  widening  of 
the  cast  approach  to  Eads  bridge.  A  steel  structure 
Is  to  be  erected  on  each  side  of  the  roadway  for  the 
exclusive  use  of  electric  cars. 

Kansas  City,  Kan. — See  "Electric  Railroads." 

Houston,  Tex. — The  City  Engr.  has  been  Instructed 

to  prepare  plans   and   specifications   for   a   bridge  at 

Main  St. 

The   building  of  a   bridge,   connecting   the   2d   and 

5th   Wards,  Is   under  cousTderation. 

St.  Joseph,  Mo. — The  residents  and  merchants  of 
-Missouri  Ave.  have  petitioned  the  Municipal  Assembly 
to  request  the  railroad  companies  to  construct  a  via- 
duct in  the  vicinity  of  Illinois  Ave. 

Asher,  Okla.  Ter. — It  is  stated  that  the  building  of 
a  bridge  across  Canadian  River,  In  connection  with  a 
railroad,  is  contemplated. 

Waverly,  Tenn. — D.  H.  Goodrich,  Co.  Clk.,  writes 
that  H.  W.  Hooper,  of  BakervlUe,  and  J.  T.  Ander- 
son, of  Ilurrlcang,  have  been  appointed  as  a  commit- 
tee to  secure  estimates  for  a  bridge  across  Duck  Riv- 
er near  Waverly,  and  report  to  the  April  term. 

Encampment,  Wyo. — The  building  of  a  steel  wagon 
bridge  across  Platte  River  Is  contemplated. 

Stockton,  Cat. — Alfred  W.  Burrell,  <jf  Oakland,  Is 
reported  to  have  submitted  the  lowest  bid  for  con- 
structing a  bridge  across  Mokelumne  River  at  Millers 
Ferry,   at   $13,948. 

PAVING  AND  ROADMAKING. 

Bridgeport,  Conn. — The  Council  Com.  on  Streets  & 
Sidewalks  has  decided  to  widen  and  pave  portions  of 
-Main  St.  and  Barnum  Ave. 

South  Badley,  Mass. — The  sum  of  $20,000  has  been 
appropriated  for  new  roads  at  South  Hadiey. 

Boston,  Mass. — A  correspondent  writes  that  bids 
will  be  received  by  Jas.  Donovan,  Supt.  of  Streets, 
until  Feb.  27  for  furnishing,  as  needed,  during  the 
year,  beach  gravel  and  granite,  and  North  River  flag- 
ging for  cross  walks. 

Pittsburg,  Pa. — The  Road  Drivers'  Assoc,  has  asked 
the  city  to  appropriate  $100,000  to  build  a  speed- 
way  through  Highland  park. 

Ncui  York,  N.  Y. — The  following  bids  were  opened 
Jan.  16  by  McDougall  Hawkes,  Comr.  of  Docks,  for 
paving  with  asphalt  (763  sq.  yds.)  the  new-made 
land  between  18th  and  21st  Sts.,  East  River,  and 
with  granite  (18,059  sq.  yds.)  between  piers  old  20 
and  new  16,  East  River :  Continental  Asphalt  Pav- 
ing Co.,  Class  I,  $2.83;  Class  II,  $2.15  (awarded). 
Barber  Asphalt  Paving  Co.,  I,  $2.85 ;  II,  $2.20.  Uvalcle 
Asphalt  Paving  Co.,   II,  $2.19. 

Buffalo,  N.  Y. — Bids  are  wanted  Jan.  30  for  repav- 
Ing  portions  of  3  streets.  Francis  G.  Ward,  Comr. 
Dept.   of  Pub.  Works. 

Williamsport,  Pa. — About  15,000  sq.  yds.  brick  or 
asphalt  contemplated.     Jas.  F.  i'isher.  City  Engr. 

Mprristown,  N.  J. — Local  press  reports  state  that 
bids'  will  soon  be  asked  by  the  Bd.  of  Co.  Freeholders 
for  constructing  the  following  roads :  Lincoln  Park 
road,  414  miles,  cost  $17,527;  Green  Village  road.  SVi 
miles,  cost  $13,567  ;  Sussex  and  Newton  turnnlke,  1 
mile,  cost  $4,977,  and  Pompton  road,  %  miie,  cost 
$3,634. 

Baltimore,  Md. — A  resolution  has  been  introduced 
in  the  City  Council  to  pave  with  Belgian  block  on  a 
portion  of  Columbia  Ave.,  at  a  cost  of  $30,000. 

Canonsburg,  Pa. — The  Town  Council  has  passed  a 
resolution  to  submit  to  the  citizens  a  proposition  to 
Issue  $35,000  bonds   for  street  improvements. 

Chester,  Pa. — An  ordinance  has  been  adopted  by 
the  Select  and  Common  Councils  providing  for  the 
curbing  and  paving  of  6th  St. 

Conahohockcn,  Pa. — The  Council  has  appropriated 
$6,000  for  street  improvements  during  the  coming 
year. 

Heading,  Pa. — The  Select  and  Common  (Councils 
have  approved  an  ordinance  to  pave  most  of  the  prin- 
cipal streets  of  the  city. 

Binghamton,  N.  Y.^-The  Mayor,  in  his  annual  mes- 
sage, recommends  paving  with  brick  portions  of  Front 
and  Fayette  Sts. 

Haddonfield,  N.  J. — This  Borough  is  reported  to  be 
considering  the  issue  of  $300,000  bonds  for  cement 
sidewalks,  curb,  brick  gutters  and  macadam  roads. 

Brooklyn,  N.  Y. — Bids  will  be  received  Feb.  4  by  J. 
Edward  Swanstrom.  Boro.  Pres..  for  furnishing  mate- 
rial and  improving  portions  of  numerous  streets  by 
grading,  paving  with  granite  about  43.557  sq.  yds., 
with  asphalt,  about  5.075  sq.  yds..  Ipylng  165,436  sq. 
ft.  of  cement  sidewalks  and  40,855  sq.  ft.  of  cement 
concrete  sidewalks,  3,300  sq.  ft.  of  bluestone  flagging 
and  42,517  cu.  yds.  of  earth  excavation. 

Charlottesville,  Va. — A  committee  has  been  ap- 
pointed to  have  charge  of  the  street  improvements, 
which  it  is  proposed  to  make,  with  the  $80,000  re- 
cently  appropriated,      George   Perkins   is   one   of   the 

committee. 

Norfolk.  Va. — The  Select  Council  has  passed  an  or- 
dinance appropriating  $5,525  for  paving  Clay  St. 

Atlanta,  Oa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Kenton,  0. — Bids  will  be  received  Feb.  13  by  the 
CO.  Comrs.  for  grading,  graveling,  stoning  and  cul- 
verting  roads  In  Marlon,  Washington,  Liberty,  Cess- 
na, and  McDonald  Townships.  James  Bastable,  Co. 
Aud. 
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St.  Paui,  llimm.—ljoc%\  press  reports  stato  that  the 
Barber  Asphalt  Parios  Co.  has  secured  the  contract 
for  paring  Nina  Are.  and  Capitol  Boulevard  at  $1.75 


paving  of  !>ih  St.  at  tl.So  per  sq.  yd.,  total 


par  n.   yd.,   totals   ¥3.565    and  _^a.7e5   respectively 

8m98. 

The  paving  of  Mississippi  St.  with  asphalt  is  under 
cooai  deration. 

The  City  Engineer  contemplates  laving  considerable 
ccaeat  slaewaks  during  the  coming  season. 

Albta,  la. — A  resolution  has  l>een  adopted  b;  the 
CItT  Onnncll  to  pare  with  2  course  brick  on  a  por- 
tion of  Washington  St. 

jLoJaaMsoo,  Mich. — The  Citj  Council  has  lieen  peti- 
tloDed  to  pave  a  portion  of  So.  Park  St.  with  asphalt 
block. 

ilenomiuer,  Uit-h. — The  St.  Com.  has  reported  to 
the  City  Council  recommending  the  paving  of  Main 
St.  with  brick,  the  cost  not  to  exceed  »20,0tK). 

liayUm,  O. — The  paving  of  Central  Ave.,  probably 
with  macadam,  is  under  consideration. 

Madi*o»,  Wit. — BIda  will  be  received  Feb.  9  by  the 
Street  Assessment  Com.  for  furnishing  material  (or 
gradlnE,  curbing,  and  paving  with  asphalt  a  portion 
of  Main  St.     O.  S.   Norsman,  City  Clk. 

Racine,  ll'w. — The  Bd.  of  Pub.  Wks.  has  submit- 
ted to  the  Bd.  of  Aldermen  a  report.  Including  plans. 
speeiflcations  and  cost  of  paving  with  brick  and  curb- 
ing with  stone  on  Douglas  Ave.  as  follows :  26,012 
sq.  yds.  paving  at  $1.50.  total  »38,-118,  and  curbing. 
97:56  lln.  ft.,  at  50  cts.  per  lin.  ft.,  total  $4,878. 

WathinijtoH.  III. — Henry  Cassels,  City  Clk.,  writes 
that  it  is  proposed  to  pave  6  blocks  of  Walnut  St. 
with  brick,  on  a  gravel,  concrete  or  crushed  rock 
foundation :  protnble  cost,  $13,000.  F.  N.  Rlckman, 
Kngr.  in  Charge. 

fhicaiio.  III. — Local  press  reports  slate  that  streets 
have  been  ordered  paved  with  granite  top  macadam, 
at  a  cost  of  $136,000. 

Prkim.  III. — The  paving  of  Capitol  Boulevard,  with 
brick  ur  asphalt,  is   under  consideration. 

Jiock/ord.  III. — The  Bd.  of  Local  Improv.  has  been 
petitioned  to  pave  with  macadam  on  14tb  Ave.,  a  (lis 
tance  of  about  1   mile. 

Chippora  Falls,  Wis. — Local  press  reports  state 
that  bids  are  about  to  be  asked  oy  the  Bd.  of  Pub. 
Wks.  for  paving  with  vitrified  shale  brick. 

Det  iloinet,  la. — The  City  Council  has  adopted  a 
resolution  to  pave  with  brick  on  a  portion  of  W.  5th 
St. 

Findlay,  0. — The  Bd.  of  Improv.  Is  considerinp 
paving  portions  of  W.  Crawford  St. 

Battle  Creek,  Mich. — Local  press  reports  state  that 
bids  will  soon  be  asked  by  the  City  Recorder  for 
IHiving  with  brick  or  asphalt  block  about  9.7U0  s(|. 
yds.  on  .Marshall  St. 

South  Bend,  Ind. — The  City  Engr.  has  been  le 
quested  to  prepare  specifications  (or  paving  with  bri<k 
on  a  portion  of  Franklin  St. 

Freeport,  III. — The  paving  with  brick  on  a  concrete 
foundation  several  alleys  In  the  business  district  and 
a  portion  of  Stephenson  St.  Is  under  consideration. 

Vetttralia,  III. — See  "Sewerage  and  Sewage  Dls 
poaaL" 

Aurora,  III. — See  "Sewerage  and  Sewage  Dis- 
posal." 

De*  Moinet,  la. — The  Bd.  of  Pub.  Wits,  is  reported 
to  be  contemplating  the  purchase  of  a  15  ton  steam 
road  roller,  at  a  probable  cost  of  $3,000. 

Toledo,  0. — Bids  will  be  received  Feb.  13  by  the 
Com.  on  Ways  and  Means  o(  the  Common  Council  (or 
s.'><)066  street  Improvement  bonds.  J.  H.  Wylie,  City 
And. 

ClHcinnati,  O. — Bids  will  be  received  Feb.  2  by  the 
Bd.  of  Pnb.  Service  for  furnishing  material  and  im 
proving  by  grading  and  paving  wltn  brick  portions  o( 
Thels  alley  and  Belvedere  St.     Robt.  Allison,  Pres. 

Washington,  la. — D.  C.  Kyle,  City  Engr.,  writes 
that  the  following  bids  were  opened  Jan.  15  for  32.0UO 
■q.  yds.  brick  paving — o,  pavement;  6,  cxcav.  per  cu. 
yi  :  c  curb  per  lln.  ft. :  Thomas  W.  Sennott,  Chicago, 
a.  $2.37 ;  6,  23  cU. ;  c.  43  cts.  SnoefTer  &  Ford,  Cedar 
Raplda,  la.,  a.  $1.99V.,  :  b,  30  cts. ;  c,  42  cts.  Mc- 
<'arthy  Stone  Co.,  Davenport,  la.,  a,  $1.88V4  ;  6,  30 
cts. ;  c,  40  cts.  Helntselman  A  Korn,  Davenport,  la.. 
cts.;  e,  40  cts.  Heintselmar  &  Korn,  Davenport,  la.. 
City,  la.,  a,  $2.09 ;  b,  30  cts. :  c,  41  cts. 

LouttvUle,  Ky. — The  Bd.  of  Pub.  Wks.  has  under 
canslderatloD  the  paving  with  brick  7tb  and  18th  Sts. 

The  Bd.  of  Pnb.  Wks.  has  ordered  the  paving  of 
several  short  pieces  of  streets  with  brick. 

MouMton,  Tea. — The  Citv  Council  has  adopted  .n 
motion  anthorizing  the  City  Engineer  to  prepaio 
plans  and  specifications  for  paving  GIrard  and  M 
Sts. 

City  Engr.  F.  L.  Dormant,  In  his  annual  report. 
recommenm  the  purchase  of  a  10-ton  steam  road 
roller. 

McOregor,  Tea. — At  the  recent  election  it  was  voted 
to  lasne  $6,500  street  Improvement  bonds. 

BpringfleUI,  Uo. — About  2,700  yds.  of  brick  paving 
with  concrete  base  will  be  let  on  Feb.  3.  Geo.  W. 
Caller,  City  Engr. 

OfeattaMoooa,  Tena. — See  "Sewerage  and  Sewage 
DIspOML*^^  ■ 

KnomvOie,  Tenn. — See 
poaaL" 

Memphis,  Tenn. — City  Engr.  J.  A.  Omberg.  Jr..  esti- 
mates that  It  will  cost  abont  $4,000,000  to  pave  the 
atr^ts  of  the  city 

SashrUle,  Trvn  A  bill  has  passed  first  reading  In 
the  City  Council  anpropriatlng  f4.(KlO  to  be  used  to 
pnrcbaae  s  road  r^Mtrr  for  the  street  department. 

Topeka,  Kan. — J.  W.  S'luln's.  City  Clk.,  writes  about 
30  blocks  will  be  pavt-d  with  brick,  at  a  cost  of  about 
$90,000.     Jas.  McCabe,  Engr.  In  charge. 


'Sewerage  and  Sewage  Dls- 


.Veic  Orliana,  La. — The  City  Engr.  has  been  directed 
to  prepare  plans  and  speeiflcations  for  repaving  with 
asphalt  on  a  portion  of  Canal  St.  and  the  Comptrolli'i- 
to  let  contracts  for  this  paving  In  accordance  wlili 
these  specifications. 

I.uling,  Tejt. — The  Co.  Comrs.  arc  reported  to  hav 
uuder  consideration  the  Issuing  of  $30,000  road  Im- 
provement bonds. 

Seattle,  Wash. — The  Bway.  Improvement  Club  has 
petitioned  the  City  Council  to  pave,  either  with  brick 
or  asphalt,  on  Broadway,  a  distance  of  25  blocks, 
at  an  estimated  cost  of  $90,000. 

The  City  Council  has  passed  a  resolution  to  pave 
with  brick  and  asphalt  on  portions  of  First  Ave.,  lu 
all  19  blocks,  at  a  cost  of  $103,000. 

fan  Fratictiicn,  Cal. — The  lid.  o(  Pub.  Wks.  has  de 
cided  to  repave  3d  St.  with  basalt  block. 

Seattle.  Wnxh. — Tlic  Hd.  of  I'ub.  Wks.  has  approved 
apeclflcatious  for  impi-ovoinents  in  the  tJaier  St.  sys- 
tem, on  Queen  Anne  Hill,  which  comprises  the  grad 
ing  and  curbing  o(  numerous  streets,  at  a  cost  o( 
$102,000. 

Tacoma,  Wash. — The  paving  of  a  portion  of  North 
K  St.  Is  under  consideration. 

San  Francisco,  Cal. — See  "Water." 

Ontario. — Local  press  reports  state  that  consider- 
able road  Improvements  are  contemplated  in  the 
province  of  Ontario,  including  the  establishment  In 
Simcoe  of  a  system  of  250  miles  at  an  expenditure 
of  $150,000,  toward  which  the  Government  is  to  ap- 
propriate $50,000 ;  In  Wentworth,  a  by-law  has  been 
adopted  to  purchjise  all  the  toll  roads  in  the  county 
at  a  cost  of  $98,000,  the  Government  to  appropriate 
$20,000  toward  the  cost,  and  the  Co.  of  Lanark  has 
adopted  a  by-law  to  build  100  miles  of  county  roads, 
the  Government  to  appropriate  $35,000  toward  the 
cost. 

Toronto,  Ont. — -The  City  Engr.  In  a  recent  report 
recommends  paving  with  asphalt  on  numerous  streets, 
the  cost  being  as  follows :  College  St.,  from  Yonge  to 
Beverley,  $30,725 ;  Wilson  Ave.,  King  to  Queen,  $6,- 
730 ;  Spadlna  Ave.,  College  St.,  to  Spadlna  Crescent. 
$4,940;  Duke  St.,  Frederick  to  Jarvis.  $9,222;  a  tar 
macadam  pavement  on  a  portion  of  Wlckson  Ave.,  to 
cost  $6,045. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

I'ittafltUl,  Mr. — The  Sebastieook  Power  Co.,  of  I'itts- 
fleld,  has  been  incorporated,  with  a  capital  of  $.j.1.")0.- 
000,  for  the  purpose  of  constructing  and  maintaining 
a  dam  across  Sebatiscook  lliver.  and  operating  mills 
on  said  dam  or  nearby,  .\llen  ilackett  and  J.  W. 
Manson.  both  o(  Plttsfleld,  are  among  the  Incor- 
porators. 

Dunkirk,  N.  Y. — The  Water  Bd.  is  stated  to  have 
decided  to  purchase  an  850-Kw.  alternating  generator 
and  an  engine. 

Montgomery,  N.  T. — The  Central  Valley  &  High- 
land Mills  Electric  Light  &  Power  Co.,  Montgomery, 
has  been  Incorporated ;  capital,  $140,000.  Directors  : 
W.  H.  Cowan  and  W.  L.  Dlckerson,  Montgomery,  and 
Chas.    Rlvenbnrg,   Walden. 

Atlantic  at//,  N.  J.- — Mayor  F.  P.  Stoy,  in  his  mes- 
sage to  Council  under  the  new  charter,  recommends 
the  widening  of  the  boardwalk  In  the  center  of  the 
city,  and  suggests  that  wires  on  the  beach  and 
throughout    the   city   be   placed    underground. 

Kane,  Pa. — The  Council  has  passed  the  ordinance 
granting  the  Kane  Electric  Light  &  Power  Co.  a 
franchise  to  construct  and  maintain  an  electric  light 
plant. 

Baltimore,  Ud. — ^The  Continental  Trust  Co.,  act- 
ing (or  a  syndicate,  is  stated  to  have  made  payment 
to  the  United  Rys.  &  Electric  Co.  for  the  stock  o( 
the  United  Electric  Light  &  Power  Co.  and  the  Mt. 
Washington  Electric  Light  &  Power  Co.,  and  the 
companies  were  turned  over.  This  Is  the  syndicate 
which  is  also  reported  to  have  a  plan  to  utilize  wa- 
ter power  of  Susquehanna  Itlver  in  generating  elec- 
tric current  and  transmitting  it  to  Baltimore,  Phila- 
delphia and  Wilmington,  Del.  This  project  will  in- 
volve an  expenditure  of  about    $10,000,000. 

Orecne,  N.  Y. — See  "Water." 

Creice,  1  o. — The  Town  Council  is  stated  to  have 
granted,  a  franchise  to  C.  M.  Uber  to  build  an  electric 
plant. 

I'unta  (liirda.  Flu. — The  t'ily  Council  is  stated  to 
liave  granted  an  electric  (ranchlse  to  A.  E.  White  and 
Ills  associates.  They  are  to  put  In  the  lights  In  9 
months. 

Atlanta.  Ua. — Judge  llillyer,  Pres.  Water  Bd.,  in 
his  annual  report  is  stated  to  have  recommended  the 
establishment  of  an  electric  light  plant  at  Hemphill 
Water  Station,  for  the  purpose  of  lighting  the  pub- 
lic buildings. 

Piqua,  0. — H.  T.  Bailey  Is  stated  to  have  secured 
a  franchise  for  an  electric  light  plant. 

Freeport,  III. — The  Freeport  Electric  Co.,  of  Free- 
port,  has  been  Incorporated,  with  a  capital  of  $5,000, 
to  operate  an  electric  light,  heat  and  power  plant. 
Incorporators:  .Mpheus  1'.  Goddard  and  Wm.  N. 
Cronkrlte. 

Madison,  Wis. — The  Wisconsin  Gas  &  Coke  Co.  has 
been  formed  to  construct  a  plant  In  the  12th  Ward 
for  the  manufacture  of  gas  and  coke,  to  cost  about 
$3,000,000.  The  M.  A.  ilanna  Co.,  of  Cleveland,  0.. 
and  Ferdinand  Schleslnger,  of  Milwaukee,  are  among 
the   Incorporators. 

Monticello,  Wis. — The  Village  Trus.  are  stated  to 
have  uuder  consideration  the  granting  of  a  franchise 
to  J.  H.  Staedtler,  formerly  of  Milwaukee,  for  the 
establishment  of  an  electric  light  plant  here. 

La  Crosse,  Wis. — The  Council  Is  reported  to  have 
under  consideration  the  placing  of  all  wires  under- 
ground. 

Manistee,  Mich. — G.  A.  Hart,  of  Manistee,  has 
petitioned  the  Council  for  a  franchise  for  a  gas,  elec- 
tric lighting  and   heating  plant. 

Lansing,  Mich. — A.  A.  &  F.  B.  Piatt  are  stated  to 
have  petitioned  the  City  Council  for  a  franchise  to 
lay  mains  for  furnishing  heat  from  a  central  plant. 


Steubcnville,  0. — ^The  plant  of  the  Steiibenvllle 
Traction  &  lilght  Co.  Is  reported  to  have  been  de- 
.stroyed   liy  Are  Jan.   13. 

(lalvu.  III. — The  question  of  constructing  an  elec- 
tric light  plant  is  reported  under  consideration. 

Twin  Vallvg,  Minn. — The  Village  Recorder  writes 
that  it  was  voted  Jan.  li  to  Issue  $5,750  bonds  for 
the  construction  of  an  electric  light  plant. 

li'o«J<»/ia,  Wis. — A  press  report  states  that  the  Gas 
Co.  will  lay  about  5  miles  of  mains  this  summer. 

Wabash,  Ind. — F.  McLces,  City  Clk.,  writes  that 
the  city  Is  investigating  the  question  of  constructing 
an  electric  light  plant. 

Chattanooga,  Tenn. — See  "Sewerage  and  Sewage 
Disposal." 

Scranton,  Miss.- — See  "Water." 

Sayre,  Okla.    Ter. — See  "Water." 

Palestine,  Tex. — The  City  Council  on  Jan.  12  Is 
stated  to  have  passed  an  ordinance  granting  J.  S. 
Trlttle,  of  St.  Louis,  Mo.,  and  U.  A.  Gray,  of  Texar- 
kana,  n  franchise  (or  an  electric  light  plant,  gas 
plant  and  an  electric  railway. 

Atlanta,  Tex. — W.  A.  Boynton,  of  Shreveport,  La., 
Is  stated  to  have  secured  a  franchise  for  an  electric 
light  plant  at  Atlanta. 

Nashville,  Tenn. — The  City  Council  has  passed  on 
second  reading  bills  appropriating  $6,000  for  the 
purchase  of  a  generator  and  engine,  and  $14,000  for 
the  purchase  of  2  boilers  for  the  electric  light  plant. 

Dyersburg,  Tenn. — See   "Water." 

Sheridan,  Wyo.- — The  Sheridan  Electric  &  Power 
Co.  is  reported  Incorporated,  to  light  the  town.  C. 
K.  Durbin  is  one  of  the  incorporators. 

Boulder,  Colo. — The  South  Boulder  Power  &  Irri- 
gation Co.  has  been  incorporated,  with  a  capital  of 
$;!00,000,  to  operate  in  Boulder  and  Arapahoe  Coun- 
ties. Principal  ofiice  to  be  in  Denver.  John  A.  Eber- 
sole,  W.  E.  Porter,  and  Henry  V.  Johnson  arc  the 
incorporators. 

Orangeville,  Idaho. — See  "Water." 

Wallace,  Idaho. — The  Cascade  Lumber  &  Power 
Co.,  operating  at  Cascade  City,  Idaho,  Is  stated  to 
have  filed  articles  of  incorporation  with  the  County 
Auditor.  This  company  Is  organized  to  manufacture 
lumber,  but  the  articles  also  give  the  company  power 
to  erect  an  electric  power  plant.  Incorporators :  A. 
B.  Holmberg,  O.  A.  Anderson,  C.  C.  Smith,  and  oth- 
ers.     Capital,    $200,000. 

Olympia,  Wash. — The  Snoqualmie  Falls  Light  & 
I'ower  Co.,  which  supplies  the  cities  of  Seattle  and 
Tacoma  with  electric  light  and  power,  has  applied 
for  a  franchise  In  Olympia. 

Tulalip,  Wash. — See   "Water." 

Claremont,  Cal. — L.  T.  Glllett,  Secy.,  writes  in  re- 
gard to  the  new  Citizens'  I^lght  &  Water  Co.  that 
electric  or  gas  power  and  deep  well  pumps  are  to  be 
installed. 

I'omona.  Cat. — The  City  Trus.  are  reported  to  bi' 
icinsiderlng  the  construction  of  an  electric  light  plam. 

Ft.  William,  Ont. — The  citizens  are  reported  to 
liave  voted  to  issue  $40,000  bonds  for  improvenieuts  to 
the   electric  light   plant 

Mexico,  Mcx. — F.  S.  Pearson,  and  others,  of  Bos 
ton,  Mass.,  with  Jas.  Uoss,  Sir  Wlillara  C.  Van  Home, 
and  others  of  the  Dominion  Iron  &  Steel  and  Do- 
minion Coal  Companies,  of  Montreal.  Que.,  have  or- 
fanized  the  Mexican  Light  &  Power  Co.,  with  a  cap- 
tal  of  $12,000,000.  The  company  is  organized  to 
develop  water  power  (or  Mexico  City.  It  Is  expected 
that  within  two  years  it  will  develop  40.000  H-P. 
in  Sierra  Madre  Mountains,  90  miles  from  Mexico 
City,  and  deliver  It  there  In  the  form  of  electrical 
energy  for  running  lighting  plants,  car  lines  and 
factories. 

ELECTRIC  RAILWAYS. 

Chelmsford.  Mass. — The  Selectmen  are  stated  to 
have  granted  a  franchise  to  the  Lowell  &  Fltchburg 
Electric   By.    Co. 

Worcester,  Mans. — The  Mt.  Wachusett  State  Reser- 
vation Comn.  is  stated  to  have  decided  to  grant  a 
franchise  to  the  Worcester  &  Northern  St.  By.  Co. 
for  a  cable  and  trolley  road  up  Mt.  Wachusett,  sub 
Ject  to  certain  conditions. 

Boston,  Mass. — The  State  R.  R.  Comrs.  are  stated 
to  have  granted  the  Boston  &  Worcester  St.  Ry.  Co. 
permission  to  Issue  $2,^0.000  additional  stock  for 
construction  and  equipment.  E.  II.  Bogers,  Ch.  Engr.. 
Boston. 

Millhuri).  Mass. — The  Selectmen  are  stated  to  havC' 
granted  a  franchise  to  the  Mlllbury,  Slngletary  Lake 
&  West  Mlllbury  St.  Ry.  Co. 

Mincola,  L.  I.,  N.  y.^The  Bd.  of  Superv.  Is  stated 
to  have  granted  the  New  York  &  Long  Island  Trac- 
tion Co.  a  franchise  to  build  a  line  on  the  Jericho 
turnpike  from  Mineola  to  the  city  line,  near  Queens, 
and  also  along  the  county  highways  from  Freeport 
to  Rockvllle  Center. 

Brooklyn.  N.  Y.  ~.K  charter  has  been  granted  to 
the  Hush  Terminal  Co..  of  Brooklyn,  with  a  capital 
of  $15,000,  to  construct  an  electric  railway  about 
1  Vi  miles  im  41st  St.  and  1st  Ave.  from  2d  Ave.  to 
onth  St.  Directors :  Irving  T.  Bush,  Fred.  B.  Stud- 
well,  Jos.   Nash,  and  others  of  N.  Y.  City. 

North  Tonawanda.  N.  Y. — Engr.  Frank  Bardol,  of 
nuffalo.  Is  stated  to  have  begun  surveying  two  routes 
along  the  river  (ront  o(  the  town  of  Tonawanda  for 
the  Niagara  Transfer  Ry.  Co.,  recently  Incorporated 
with  J.  C.  Conway,  William  Alport,  and  Henry 
Rosche,  of  Buffalo,  as  directors. 

Cape  May,  N.  J. — The  Ocean  St.  Passenger  Ry. 
Co.  Is  stated  to  have  petitioned  the  Council  for  a 
franchise  on  Washington  St.  (rom  the  Reading  Depot 
to  Schelllnger's  Landiug.  The  road  will  be  operated 
by  the  Philadelphia  &  Reading  Ry. 

Atlantic  City,  N.  J. — The  People's  Traction  Co.  Is 
stated  to  have  petitioned  the  Council  for  a  franchise. 
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Erie,  Pa. — A  charter  has  been  granted  to  the  Peo- 
ple's Traction  Co.  of  Brie.  Incorporators ;  F.  11. 
Schutte,  J.  D.   liay,  Chas.  A.  Mertens,  and  others. 

Chambersburg ,  Pa. — The  Dirs.  of  the  Chamber.s 
burg,  Greencastle  &  Waynesboro  Trolley  Co.  are  stal- 
ed to  have  decided  to  build  the  road  next  summer 
from  Greencastle  to  I'en  Mar,  a  distance  of  14  miles. 

CoUingsicood,  N.  J. — It  is  stated  that  the  Camden 
&  Suburban  Klectrlc  Ry.  Co.  is  to  build  from  Col- 
lin^swood  to  Uaddon  Heights  at  once,  and  soon  com- 
plete the  Trenton-Camden  line  by  building  between 
I'almyra  and   Camden,    0   miles. 

Chambersburp ,  Pa. — Local  press  reports  state  that 
bids  arc  wanted  by  the  Chambersburg,  Greencastle  & 
Waynesboro  Electric  Ry.  Co.  for  the  construction  of 
a  line  from  Greencastle  to  Pen  Mar. 

Union  City,  Pa. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  Erie,  Cambridge, 
Union  City  &  Corry  Ry.  Co. 

BnlUmore,  Md. — Local  press  reports  state  that  the 
Baltimore  &  Frederick  Electric  Ry.  Co.,  which  Is 
planning  to  build  a  line  from  Baltimore  to  Freder- 
ick, will  Increase  Its  capital  from  $1,500,000  to  $2.- 
000,000,  and  contemplates  beginning  the  work  of 
construction  early  in  the  spring.  John  W.  Bllard, 
of  Baltimore,  and  J.  Roger  McSherry,  of  Baltimore, 
are  among  the  incorporators. 

Veastervttle,  Pa. — The  Philadelphia  &  Langhorne 
Ry.  Co.  is  stated  to  have  decided  to  extend  Its  line 
from  Somerton  to  Fcasterville  and  Willow  Grove. 

Halem,  IT.  Ta. — Homer  McKlnley,  of  Salem,  is  re- 
ported Interested  In  the  construction  of  an  electric 
railway   between   Salem   and   Clarksburg. 

Port  Clinton,  O. — The  Port  Clinton  Peninsular 
Electric  R.  R.  Co.  is  reported  organized  bv  Chas.  I. 
York,  of  Port  Clinton,  and  Dr.  W.  M.  Toiler  and 
Chas.  M.  Draper,  of  Bowling  Green,  to  build  an  elec- 
tric line  from  Port  Clinton  to  Marblehead  and  Lake- 
side via  Oak  Harbor  and  Elmore. 

Shelbyville,  Ind.^lt  is  stated  that  the  Indianapo- 
lis, Shelbvville  &  Southeastern  Traction  Co.  will  ex- 
tend its  line  as  far  as  Batesviiie,  a  distance  of  about 
40  miles  from  this  city. 

Mt.  Zion,  Ind. — Isaac  Roush  and  Alva  Chrlstraan. 
of  Mt.  Zion,  are  reported  interested  In  the  construc- 
tion of  an  electric  railway  to  connect  Warren  and 
Montpeiier,  by   way  of  Mt.  Zion. 

Wausau,  Wia. — Miles  .T.  Merrill  and  Chas.  T.  Nol- 
and,  of  St.  Louis,  Mo.,  are  reported  to  have  petitioned 
the  Council  for  a  franchise  for  an  electric  railway  in 
Wausau. 

Clinton,  la. — Pepper  &  Reglste,  of  Philadelphia, 
I*a..  are  stated  to  have  secured  the  contract  for  con- 
structing an  electric  railway  between  Clinton  and 
Davenport,  a  distance  of  42  miles,  for  the  Illinois 
&  Iowa   Interurban  Ry.   Co. 

Cltariton,  la. — The  Chariton,  Knoxvllie  &  Southern 
Ry.  Co.  has  been  incorporated,  with  a  cipltai  of 
$100,000,  t)y  S.  II.  Mallory,  Eli  Manning,  and  others. 
to  construct  an  interurban  line  from  some  point  on 
the  southern  boundary  of  Iowa  via  Chariton  and 
Knoxvllie  to  a  point  on  or  near  the  Mississippi,  north- 
east of  Knoxvllie. 

Cleveland,  O. — The  Cleveland.  Richfield  &  .\kron 
Transit  Co.,  of  Cleveland,  has  been  incorporated,  with 
a  capital  of  $10,000.  by  D.  Gundeisperger,  S.  P.  Inman. 
and  others,  to  construct  or  lease  a  railway,  probably 
electric,  between  Barberton  and  Akron. 

Crestline,  O. — The  Mansfield.  Crestline  &  Gallon  Ry. 
Co.,  of  Crestline,  has  been  incorporated,  with  a  capi 
tal  of  $10,000.  by  Frank  N.  and  Owen  N.  Wilcox,  and 
others,  to  build  an  eiJctric  railway  from  Gallon  to 
Mansfield,  passing  through  Richland  and  Crawford 
Counties. 

Moline,  III. — It  is  stated  that  the  Moline,  East  Mo 
line  &  Watertown  Ry.  Co.  is  to  construct  a  new  power 
house,  with  a  capacity  of  500  H.-P.  B.  A.  Maple- 
doran,  Mgr.,  Moline. 

Kansas  City,  Kan-. — The  Council  has  granted  a 
franchise  to  the  Kansas  City  Outer  Belt  &  Electric 
Ry.  Co.  The  company  is  reported  to  have  consented 
to  construct  a  bridge  across  Missouri  River  into  Clay 
County,  and  also  a  $25,000  depot  In  Kansas  City. 

Louisville,  Ky. — A  press  report  states  that  the 
Louisville  Ry.  Co.  will  expend  about  $1,000,000  in 
improvements  this  year.  Including  an  addition  to  the 
power  house.     P.  M.  Miller,  Ch.  Engr.,  Louisville. 

Clarksville,  Tenn. — Right  of  way  Is  stated  to  have 
been  granted  by  the  Comrs.  of  Davidson,  Montgom- 
ery and  Cheatham  Counties  to  T.  N.  Watson,  and 
others,  of  Clarksvllle.  for  the  construction  of  an  elec- 
tric railway  from   this  city  to  Nashville. 

Montgomery,  Ala. — The  Co.  Comrs.  are  stated  to 
have  granted  a  franchise  to  Wm.  Berney  to  operate 
a  railway  in  the  vicinity  of  Red  Bridge  Road. 

Palestine,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Wildman,  Okla.  Ter. — A  charter  has  been  granted 
to  the  Mountain  Park  Electric  Ry.  Co.,  of  Mountain 
Park,  with  a  capital  of  $.50,000,  to  build  an  electric 
line  from  Wildman  to  Mountain  Park,  15  miles.  R. 
D.  Simpson  and  O.  J.  Galent  are  among  the  Incor- 
porators. 

St.  Joseph,  Mo. — Gen.  Mgr.  J.  H.  Van  Brunt  is 
stated  to  have  filed  with  City  Clerk  Beach  his  accept- 
ance of  the  terms  of  the  franchise  recently  granted  to 
the  St.  Joseph  St.  Ry.  Co.  for  a  double  track  electric 
line  over  Lake  Ave.  and  Alabama  St.,  in  South  St.  Jo- 
seph.    Work  of  construction  will  soon  commence. 

Jlinumnnt,  Tex. — Bids  are  wanted  about  Mar.  1  for 
grading  19  miles  of  electric  railroad  running  from 
Beaumont  to  Sour  f.ake.  Address  Ed.  Kennedy,  Beau- 
mont Trust  Co.  Bldg. 

(Irangeville,  Idaho. — See   "Water." 

Oroville,  Oal. — The  Superv.  are  stated  to  have 
granted  a  franchise  to  T.  M.  Clougb. 

Hoarocll,  N.  M. — The  Town  Council  Is  stated  to  have 
granted  a  franchise  to  Karl  A.  Snyder. 


Santa  Orus,  Oal. — The  East  Santa  Cruz  St.  car 
line,  which  runs  to  Twin  Lakes,  Is  stated  to  have 
been  purchased  by  the  Santa  Cruz,  Capi  tola  &  Wat- 
sonvillc  Ry.  Co.,  which  will  change  it  to  an  electric 
line.  Ail  the  rights  of  way  for  a  road  to  Capitola 
have  been  obtained,  and  the  work  of  construction 
will   soon   begin. 

RAILROADS. 

Providence,  B.  I. — Local  press  reports  state  that 
(he  New  York.  New  Haven  &  Hartford  R.  R.  Co.  has 
entered  into  an  agreement  for  the  abolishment  of  the 
grade  crossings  remaining  on  the  main  Hue  within  the 
city  limits.  Colon  M.  Ingersoll,  Jr.,  Ch.  Engr.,  New 
Haven,  Conn. 

Itocheater,  N.  Y. — The  Council  is  stated  to  have 
granted  the  N.  Y.  Central  &  Hudson  River  R.  R.  Co. 
(W.  J.  Wilgus,  Ch.  Engr.,  N.  Y.  City,)  permission  to 
construct  an  underground  crossing  at  Union  St.  cross 
Ing.  The  subway,  with  its  approaches,  will  be  about 
150  ft.  long  and  will  cost  $75,000.  The  R.  R.  Co.  will 
pay  50  per  cent,  of  the  expense,  while  the  city  and 
State  will  each  pay  25  per  cent.  Permission  must  be 
obtained  from  the  State  H.  R.  <;omn.  before  the  work 
can  be  started.     E.  A.  Fisher,  City  Engr. 

Ossian,  N.  Y. — The  Northern  Shawmut  R.  E.  Co. 
has  been  Incorporated,  with  a  capital  of  $:)0,000,  to 
operate  a  steam  road  214  miles  In  length  from  a  point 
on  the  line  of  the  Pittsburg,  Shawmut  &  Northern 
R.  R.,  In  Grove,  to  Michael's  Mills.  Osslan.  Directors: 
C.  W.  Artz,  N.  Y.  City;  A.  .M.  Wellman.  of  Friend 
ship ;  S.  K.  Ayers,  of  Jersey  City,   N.   J.,  and  others. 

Denton,  Md. — A  press  report  states  that  the  plan 
to  extend  the  Queen  Anne's  R.  R.  to  Franklin  City 
contemplates  a  line  from  Denton,  via  Salisbury  to 
Franklin  City.     I.  W.  Troiel,  Ch.  Engr.,  Queenstown. 

Uniontown,  Pa.—The  Big  Sandy  &  liruceton  R.  R. 
Co..  of  Uniontown,  has  been  incorporated  to  construct 
and  operate  a  railroad  from  the  mouth  of  Big  Sandy 
Creek  to  Bruceton  Mills ;  capital,  $10,000.  Incor- 
porators :  Fred  C.  Keighley  and  Isaac  W.  Semohs. 
Uniontown,  Pa. ;  Herbert  C.  Graer,  New  Castle,  Pa., 
and  others. 

New  York,  N.  Y. — It  is  stated  that  agreement  has 
been  reached  between  the  city  and  the  New  York  Cen- 
tral &  Hudson  River  R.  R.  concerning  terminal  im- 
provements and  the  substitution  of  electricity  tor 
steam,  and  work  will  soon  commence.  W.  J.  Wilgus. 
Ch.  Engr.,  N.  Y.  City. 

Enon  Valley,  Pa. — A  charter  has  been  granted  to 
the  Pennsylvania  Western  R.  R.  Co.  to  construct  a 
line  60  miles  In  length  from  Redbank  Junction  to 
Enon  Valley ;  capital,  $600,000.  Edw.  B.  Taylor,  of 
Sewlckley,  and  A. '  P.  Burgwln,  of  Pittsburg,  are 
among  the  incorporators. 

Mapleton,  Pa. — The  Hares  Valley  R.  R.  Co.  has  been 
Incorporated  to  built  a  line  12  miles  in  length  between 
Mapleton  and  Saltilio.  Pa.  H.  Shoemaker,  Prea.,  Har- 
risburg. 

Indianapolis,  Ind. — Mayor  Bookwalter  has  appoint- 
ed a  commission  of  7,  with  Dr.  Henry  Jameson  as 
Chmn.,  to  investigate  the  question  of  track  elevation. 

Peoria,  III. — The  Illinois  Black  Diamond  R.  R,  Co. 
has  been  Incorporated,  with  a  capital  of  $100,000,  to 
construct  a  line  to  start  at  Peoria  and  run  to  Sprlng- 
fleld,  Hillsboro,  Greenville,  Carlyie,  Nashville  and 
then  southeast  to  Marion  and  Harrisburg  as  the  ter- 
minus. Central  office  to  be  in  Springfield,  III.  Incor- 
porators :  Henry  Davis,  Springfield ;  John  Ramsay, 
Litchfield,  and  others. 

Koek  Island,  III. — The  Rock  Island  &  Southeastern 
R.  R.  Co.  has  been  Incorporated,  with  a  capital  of 
$100,000,  to  construct  a  line  from  Rock  Island,  111.,  to 
a  point  at  or  near  Peoria.  Wm.  P.  Kopf  and  Emory 
Stanford  Hall,  of  Chicago,  are  among  the  incor- 
porators. 

Union,  Mo. — A  certificate  authorizing  the  St.  Louis, 
Kansas  City  &  Colorado  Ry.,  owned  by  the  Bock  Is- 
land, to  extend  its  line  from  Union  to  Kansas  City. 
Mo.,  is  stated  to  have  been  granted  by  the  Secy,  of 
State.     W.  H.  Given,  Supt.  Mo.  Dlv.,  Trenton,  Mo. 

Natchez,  Miss. — It  is  stated  that  final  surveys  are 
being  made  for  the  Natchez  &  Gulf  R.  R.  The  route  Is 
through  south  Mississippi,  crossing  the  Illinois  Cen 
tral  at  McComb  City,  and  then  on  a  direct  line  ti> 
Gulfport ;  it  will  tap  the  northern  parish  of  Louisiana. 

Scranton,  Miss. — See  "Water." 

Oadsden,  Ala. — The  Chattanooga  Southern  "R.  R.  Co. 
Is  reported  to  have  decided  to  extend  its  line  from 
Gadsden  to  Duke's,  a  distance  of  about  19  miles.  W. 
W.  Kent,  Gen.  Mgr.,  Chattanooga,  Tenn. 

Seattle,  Wash. — The  City  Council  has  passed  four 
ordinances  which  make  it  possible  for  the  Great  North- 
ern. Northern  Pacific  and  Columbia  &  Puget  Sound 
Railroads  to  begin  the  construction  of  terminal  im- 
provements in  this  city.  These  improvements  include 
the  construction  of  a  new  union  depot,  the  building 
of  freight  yards  in  the  south  part  of  the  city  and 
the  boring  of  a  tunnel  to  run  from  Virginia  St.  on 
the  water  front  to  3d  Ave.  S.  and  Jackson  St. 

Son  Pedro,  Cal. — It  is  reported  that  the  San  Pedro. 
Los  Angeles  &  Salt  Lake  R.  R.  Co.  will  shortly  begin 
work  on  extensive  Improvements  at  the  terminus  of 
the  road  here,  at  a  cost  of  about  $100,000. 

Los  Angeles,  Cal. — The  Southern  Pacific  R.  R.  Co. 
is  stated  to  have  decided  to  expend  about  $150,000  in 
terminal  Improvements  in  Los  Angeles,  including  a 
passenger  station,  freight  depot  and  new  trackage. 
Wm.  Hood,  Ch.  Engr.,  San  Francisco. 

Tacoma,  Wash. — A  company  is  reported  to  have 
been  formed  here  by  Andrew  J.  McCabe,  E.  C.  Mc- 
Donald, and  others,  of  Tacoma.  to  build  a  railroad 
from  a  point  near  Olyrapla.  through  ThurRlon  and 
Mason  Counties,  to  Shelton,  and  Into  Kitsap  County 
to  Bremerton. 

Woonsocket,  8.  D.—'B.  II.  Eldrldge.  an  engineer  for 
the  Chicago.  Milwaukee  &  St.  Paul  R.  R.  Co.,  Is  re- 
liorted  to  be  making  a  survey  for  an  extension  from 
Woonsocket  to  Wessington  Springs.  D.  J.  Whlttemore, 
Ch.  Engr.,  Chicago,  III. 

Xapanee,  Ont. — The  Public  Works  Dept.  Is  stated 
to  have  received  plans  for  a  proposed  extension  of 
the  Bay  of  Quinte  Ry.  from  Napanee  to  Deseronto. 
R.  C.  Carter,  Gen.  Mgr.,  Deseronto,  Ont. 


PUBLIC  BUILDINGS. 

Leominster,  Mass. — The  Unitarian  Church  Is  rc- 
l)orted  destroyed  by  fire  Jan.  J. 'J. 

Holyoke,  Mass. — The  Episcopal  Society  Is  stated  to 
have  accepted  plans  for  the  erection  of  a  $50,000 
church  at  Appleton  and  Linden  Sts. 

Astoria,  L.  I.,  y.  7.— -The  plans  of  Tuthlll-Higgins, 
of  Jamaica,  are  stated  to  have  been  selected  for  the 
Carnegie  Library  to  be  erected  on  Fulton  St.,  to  cost 
about  $25,000.  Contracts  for  the  construction  will 
soon  be  let. 


Brooklyn,  K.  Y. — Plans  are  stated  to  have  been 
prepared  by  Lord  &  Hewlett,  16  B.  23d  St.,  New 
York  City,  for  the  Carnegie  Library  to  be  erected 
at  Bedford  Ave.  and  Hancock  St;  the  building  will 
be  a  2-«tory  brick  and  stone  structure. 


VlearflelU,  /'«,— W.  O.  Weaver  &  Sons,  of  Harris- 
burg, arc  stated  to  have  been  selected  to  prepare  plans 
for  an  edifice  for  the  First  M.  E.  Congregation,  to 
cost  about  $50,000. 

Brooklyn.  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  a  3-8tory  brick  engine  house  at  Hicks  and 
Jonn«mon  Sts.,  to  cost  $30,000.  Archts.,  Adams  & 
Warren,  20  W.  34th  St.,  N.   Y.  City. 

NeK  Paltz,  N.  Y.—U  is  stated  that  John  Arbackle,  of 
New  York  City,  will  erect  a  sanitarium  here  for  the 
women  and  girls  employed  by  the  Arbuckle  Co. 

Weehawken,  Jf.  J. — It  is  stated  that  the  St.  Jo- 
seph's R.  C.  Church  will  erect  an  edifice  at  Palisade 
Ave.  and  20th  St.,  In  West  New  York.  The  building 
will  be  a  166x54-ft.  brick  and  stone  structure,  and 
cost  about  $40,000. 

Pittsburg,  Pa. — It  is  stated  that  the  Second  Presby- 
terian Society  will  erect  a  church  on  the  Duquesne 
way,  to  cost  $200,000.     Rev.  Dr.  S.  E.  Young,  Pastor. 

Iroquois,  N.  Y. — Dean  &  Havens,  of  Olean,  N.  Y., 
are  reported  to  have  secured  the  contract  for  the 
Thomas  Idian  Orphan  Asylum,  at  Iroquois,  for  $35,- 
000. 

8onyea,  ?f.  Y. — -The  lowest  bids  opened  Jan.  13  by 
the  Bd.  of  Mgrs.  of  Craig  Colony  for  Improvements 
are  stated  to  have  been  submitted  as  follows :  Con- 
struction, Thos.  Whalen,  of  Niagara  Falls,  $60,834 ; 
heating,  Russell,  Culley  &  Miller.  Mt.  Vernon,  $5,- 
943 ;  and  plumbing,   Mr.   Barr,  $3,365. 

Newark,  N.  J. — Plans  are  stated  to  have  been  ap- 
proved for  the  armory  for  the  First  (Essex)  Troop, 
«s  submitted  to  the  State  Military  Bd.  by  Capt  Wm. 

A.  Bryant.  The  Legislature  will  I)e  asked  to  make 
an  appropriation  for  the  building  which  Is  estimated 
to  cost  $125,000. 

Pikesville,  Md. — Wyatt  &  Nolting.  4  E.  Lexington 
St.,  are  stated  to  be  revising  plans  for  an  Armory  for 
Troop  A.  to  be  erected  on  Iteisterstown  Road  near 
Pikesville.  It  Is  not  proposed  to  erect  the  100x20<i 
ft.  stone  riding  hall  at  present.  The  stmctare  will 
cost  about  $30,000. 

Greensboro,  N.  C. — The  Sisters  of  Charity  are  re- 
ported to  be  considering  the  erection  of  a  hospital 
here,  to  cost  $00,000.  Rev.  Father  Lammon  is  re- 
ported iutere.-ited. 

Cambridge,  O. — P.  L.  Packard,  Archt..  Columbus, 
writes  that  contracts  for  remodeling  Guernsey  Co. 
Court   House  have  been   awarded   as   follows ;   'To   C. 

B.  Chapman,  New  York,  N.  Y..  for  decorating,  and 
the  Sackett  Mine  &  Supply  Co.,  of  Columbus,  for 
electrical  work. 

ifadison.  Wis. — The  Dlra.  of  the  Madison  Hospital 
Assoc,  are  reported  to  have  decided  to  erect  a  hos- 
pital, to  cost  $24,000,  on  tile  Greenbush  site,  within 
the  coming  year.     W.  A.  Henry,  Prcs. 

Boone.  la. — Bids  are  wanted  Feb.  6  for  erecting  a 
poor-house  and- insane  asylum  to  cost  about  $15,000. 
Archie  Patterson,  Co.  Aud. 

Columbus,  O. — Stribiing  &  Lum,  of  Cleveland,  arc 
reported  to  have  been  selected  to  prepare  plans  for 
the  B'nal  Israel  Temple,  to  be  erected  at  Bryden 
Road  and  18th  St.,  for  the  B'nal  Israel  Hebrew  Con- 
gregation. 

Newport,  Ind. — It  is  stated  that  bids  are  wanteil 
Feb.  20  for  erecting  an  addition  and  remodeling  court 
house.     Wm.  P.  Bell,  Co.  Aud. 

Lawrence,  Kan. — Bids  will  be  received  Feb.  18  hy 
the  Bd.  of  Co.  Comrs.  for  erecting  a  court  house,  in- 
cluding heating,  plumbing,  and  gas  fitting;  probable 
cost  about  $80,000.     Geo.  A.  Flory,  Co.  Clk. 

Springfield,  Mo.—F.  M.  Gathwalt,  of  Chicago,  III., 
has  secured  the  contract  for  the  exterior  work  on  the 
Carnegie  Library  for  $35,334.  Interior  work  to  be 
let  later :  total  cost,  $50,000. 

Russellville,  Ky. — It  Is  stated  that  the  Fiscal  Court 
has  appropriated  $30,000  toward  the  erection  of  a 
court  house  for  Logan  County. 

Chattanooga,  Tenn. — See  "Sewerage  and  Sewage 
Disposal." 

Galveston.  Tex. — It  Is  stated  that  the  Sacred  Heart 
Catholic  Society  will  erect  a  $50,000  edifice.  Father 
Murphy,  Pastor. 

Hickman.  Ky. — Pierce.  Cequln  &  Co.,  of  Pulton,  arc 
reported  to  have  i-eceived  the  conti'act  for  the  erection 
of  a  court  house,  for  $70,709. 

New  Orleans,  La. — The  Louisiana  Field  Armory  Is 
reported  destroyed  by  fire  Jan.   13. 

Knoxvllie,  Tenn. — It  Is  stated  that  the  First  Cum- 
berland Church  will  erect  a  $20,000  edifice.  Rev.  W. 
T.  Rodgers.  Pastor. 

Galveston,  Ter. — The  Jesuit  Fathers  are  reported  as 
having   plans   prepared    for   a   church,   to   cost   about 

$50,000. 

Hamburg,  Ark. — It  is  stated  that  bids  are  wanted 
Feb.  J  fur  crectlug  the  .\sliley  Co.  Court  House.  E.  T. 
Jnlins<ui.  Co.   Comr. 

Yankton,  S.  D. — Parsons  &  Sons,  of  Des  Moines, 
la.,  are  reported  to  have  been  selected  to  prepare 
plans  for  the  Yankton  County  Court  House,  to  cost 
$40,000. 
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Battr  Citw,  Ore. — It  Is  stated  that  plans  are  being 
pnaared  for  the  erection  of  a  city  hall,  to  cost  about 

|3o,ooa 

Samta  Rota.  Cat. — The  Bd.  of  Superv.  are  renorted 
to  have  In  contemplation  the  erection  of  a  new  nospl- 
tal.  to  cost  about  HO.OVO. 

Libntrie*. — Andrew  Carnegie  is  stated  to  have  made 
ihe  following  cities  offers  for  libraries :  Council 
Kluffs,  la..  «70.0oO:  Kverett.  Wash..  JW.OOO :  W II 
mlngton.  N.  C.  $'Jo.(Kio.  and  Ann  Arbor.  Mich.,  |ao,0(io 

BUSINESS    BUILDINGS. 

Sprimallcld.  Uaat.—Tte  Kescue  Mlsslou  has  pur- 
chased a  site  on  Court  St.  50x150  ft.  No  plans  have 
.vet  been  made  for  the  building. 

Protidence.  R.  I. — Wm.  K.  Walker  &  Son.  17  Cus- 
tom House  St.,  are  reported  to  be  preparing  plans 
for  a  7-storv,  40xlS0  tt.  brick  business  bulldinj;.  to 
be  erected  at  398  Westminster  St..  for  Caesar  Mlsch. 

Banaor,  Pa. — It  is  stated  that  the  I-ackawanna 
R.  R.  Co.  (Riley  Williams,  Div.  Supt.)  will  erect  a 
depot  at   Bangor,  to  cost  $20,000. 

'Philadelphia,  Pa. — The  Bell  Telephone  Co.  is  re- 
ported as  having  plans  prepared  for  a  64x180  ft. 
office  bnlldlng  to  be  erected  at  1633  to  1637  Arch  St. 

PitUbnrg,  Pa. — Plans  are  reported  to  have  been 
prepared  for  the  erection  of  a  warehouse  and  store 
building  at  Roes  St.  and  3d  Ave.  for  the  Balley-Far- 
rell  Mfg.  Co.;  probable  cost.  $175,000. 

It  Is  stated  that  at  the  Convention  of  the  Miners 
of  the  Pittsburg  Dist.  it  was  decided  to  erect  a  labor 
temple  to  cost  $7,">.(X)0.  P.  Dolan,  of  McDonald, 
I'res     and  Wm.   IhKids.  of  Banksville,  Secy. 

Dr.  Henry  M.  Hall  Is  reported  interested  in  the 
erection  of  a  100x5-1  ft.  office  building  at  4th  Ave. 
and  Market  St. 

Baltimore,  Ud. — E.  H.  Glldden  is  reported  to  he 
prMparing  plans  for  a  4-story  brick  warebouse  for  Iv 
I.  Kaufmann  *  Co.,  to  be  erected  at  Liberty  and 
Kayette  Sts..  for  which  contracts  will  soon  be  let. 
lie  Is  also  report»Hl  to  Ix"  preparinc  plans  for  the 
new  5-story  Hotel  Baltimore  to  lie  erected  at  Court- 
land  and  Saratoga  Sts. 

trr<r«i-  V.  1 .  ~  K.dw.  WHlduiun  is  ivporteil  inti'i- 
ested  in  the  erection  of  a  6-8tory  frame  hotel,  to  be 
erected  on  Amsterdam  Ave. ;  estimated  cost,  $60,000. 

Z,o»H7  leland  City,  y.  T. — Plans  are  stated  to  have 
lieen  filed  for  a  2-storv  depot  for  the  Long  Island  R. 
R.   Co.,  to  cost  $50,000.     Wm.   H.   Baldwin,   Pres. 

Vetmirt,  lY.  J. — The  car  bams  of  the  North  Jersey 
St.  Ry.  Co.  (J.  G.  Elliott,  Ch.  Engr.,  Jersey  City)  are 
reported  destroyed  by  fire  Jan.   15. 

Allaihenv,  Pa. — The  Heinz  Preserving  Co.  Is  re- 
ported interested  In  the  erection  of  a  building  at 
Main  and  Chestnut  Sts.,  to  cost  about  $150,000. 

CentrerUle,  Ud. — It  is  stated  that  the  Centreville 
Natl.  Bank  will  erect  a  $20,000  boslness  building. 

tiyracMte,  X.  Y. — Plans  are  stated  to  have  been  pie- 
pared  for  a  business  building  to  be  erected  at  432  S. 
Salina  St  for  Chas.  M.  Warner  and  Arthur  E.  Peck  ; 
probable  cost,  $50,000. 

Philadelphia,  Pa. — It  Is  stated  that  plans  are  being 
prepared  for  a  theater  to  be  erected  at  8th  and 
vine  Ste.'for  Jeremiah  G.  Donoghne,  to  cost  about 
$1,000,000. 

Richmond,  Va. — C.  E.  Borden  will'  have  charge  of 
erecting  the  new  buildings  to  replace  the  buildings 
of  the  Va.-CaroIlna  Chemical  Co.,  recently  destroyed 
by  Are 

Raleigh,  X.  C. — The  North  Carolina  Home  Fire  In- 
surance Co.'s  BIdg.  Is  reported  destroyed  by  fire 
Jan.    15. 

WUminuto*.  -V-  C- — The  Odd  Fellows  of  Wilming- 
ton are  reported  to  be  considering  the  erection  of  a 
building  to  cost  about  $50,000. 

BartoK,  Fla. — W.  B.  Talley,  of  Lakeland,  is  report- 
Mi  to  be  preparing  plans  for  a  3-story  hotel,  128x129 
ft,  to  be  erected  by  the  Bartow  Hotel  Co. 

Cleveland,  O. — ^The  warehouse  at  131  Ontario  St. 
Is  reported  destroyed  by  fire  Jan.  14.  Owner,  The 
May  Co. 

The  warehouse  of  the  General  Cartage  &  Storage 
Co.,  171  Prospect  St,  Is  reported  destroyed  by  fire 
.Tan.   10. 

Columhut.  O. — It  Is  stated  that  E.  M.  Parker  will 
erect  a  4-8tory  business  building,  to  cost  $20,000,  at 
Long   and   Mulberry   Sts. 

Clement  T.  Hoy  Is  reported  to  be  considering  the 
erection  of  a  boalnens  building  at  E.  Gay  and  4th 
Sts..  to  coat  aboat  $20,000. 

rndianapolis,  Ind. — It  Is  stated  that  A.  G.  Arra- 
smltb  will  erect  a  3-story  office  building  at  Washing- 
ton and  High  .Sts.,  to  cost  $25,000. 

It  Is  stated  that  the  Union  Traction  Co.  will  erect 
a  depot  on  McClure  St.  and  Railroad  Ave.  The 
stmcture  will  be  191x285  ft  in  dimensions. 

Alton.  III. — The  State  Banking  &  Trust  Co.  want 
architects  to  submit  plans  for  Its  new  building,  which 
Is  to  cost  about  $20,000.     8.  H.  Wyss,  Pres. 

Joli«t.  III.— J.  v.  Stevens  Is  to  erect  a  $20,000  busl- 
neas  building  on  Osgood  and  Chicago  Sts. 

Crookston,  Uinn. — Chas.  Westerberg  Is  reported  In- 
terested In  the  erection  of  a  hotel  at  Main  and 
Fletcher  Sts. :  cost,  $20,000. 

Oalfttx,  la. — The  A.  A.  Renqulte  Hardware  Co.  Is 
reported  to  be  preparing  to  erect  a  3-storj  brick  busl- 
nea  building  to  measure  50x150  ft 


Council  Bluffs,  la. — A  4-story  brick  warehouse  Is  to 
be  erected  for  Construction  Co.  No.  2.  Architects, 
Cox  &  Schoentgen,  Council  Bluffs. 

f>at)enporL  la. — -It  Is  stated  that  John  Mahan  will 
erect  a  brick  building  on  Front  and  Perry  Sts.  for 
C.  A.  FIcke,  to  cost  $17,000. 

Sioux  City,  la. — It  Is  stated  that  G.  O.  Swasey  will 
erect  a  business  building  here,  to  cost  $40,000. 

Holland,  Mich. — The  Masonic  Society  is  reported 
to  be  planning  to  erect  a  $50,000  lodge  hall  and 
opera   house. 

Uitluth,  ilimi. — M.  S.  &  B.  J.  Cook  are  reported  as 
liavlne  plans  prepared  for  a  brick  building  to  be 
erected  at  Superior  and  Michigan  Sts.,  to  cost  from 
.525,000  to   $30,000. 

xt.  Chuilta,  III. — John  Wheeler,  of  Geneva,  is  stated 
to  have  received  the  contract  for  erecting  the  build- 
ings for  the  Home  for  Boys  at  St.  Charles,  for  $50,OUU. 

Kansas  City,  lCa».— See  "Electric  Railways." 

St.  Louis,  Mo. — The  Hoffman  Contracting  Co.  Is 
reported  to  have  received  the  contract  for  the  erec- 
tion of  the  Buckingham  Hotel  at  Kings  Highway  and 
West  Pine  Boule.  It  will  be  a  10-story  structure, 
and  cost  $1,500,000. 

Louisfitle,  Ky. — Plans  are  being  prepared  for  a  6- 
story  warehouse  to  be  erected  here  by  Lyttleton 
Cooke. 

Ft.  Worth,  iPex.^lt  is  stated  that  Ft.  Worth  Lodge, 
No.  251,  1.  O.  O.  1''.,  will  erect  a  hall  at  1st  and 
Throckmorton  Sts.,  to  cost  .530,000.  The  structure 
will  be  brick  and  measure  100x75  ft.     W.  R.  Francis, 

•Secy. 

(lucnsboio,  Ky. — I'lans  are  stated  to  have  been 
prepared  for  an  apartment  house  for  the  Kenvon 
Itealty    Co.  :    probable   cost,    $30,000. 

The  Daviess  County  Title  Co.  and  the  Owensboro 
Indertakers'  .\sso.  are  reported  interested  In  the 
I'l-ectliin  ii£  nn  office  linlldlng  on  St  Ann  St.,  to  cost 
about  $10,000. 

yashvillv,  Tcnn. — The  Lyles  Black  Co.'s  building 
is  reported  destroyed  by  fire  Jan.  10. 

Pine  Bluff,  Ark. — II.  II.  Hunt,  of  Chattanooga,  is 
stated  to  have  been  selected  to  prepare  plans  for  an 
opera  house  for  the  Elks  of  Pine  Bluff,  at  a  cost  of 
$10,000. 

linoxvillc.  Tenn. — It  Is  stated  that  the  building  of 
Col.  C.  -M.  .McGhee,  recently  destroyed  by  fire,  will  be 
replaced  with  a  4-story,  74x127  ft.  brick  structure. 
.\rchts.,  Baumaun  &  Baumann,  612%  Gay  St. 

Mandan,  N.  D. — Hancock  Bros.,  of  Fargo,  are  stated 
to  have  completed  plans  for  the  2-story  building  to 
be  erected  at  Main  St  and  Stark  .Vve.  for  the  Flist 
Nat.  Bank,  of  Mandan;  probable  cost,  $15,000  to 
$20,000. 

Denver.  Colo. — The  Orpheiim  Circuit  Co.  will  erect 
a  $45,000  brick  and  stone  theater  at  1507  to  1515 
Welton   St. 

A  6-8tory  building  will  be  erected  at  17th  St.  and 
Bway.  for  D.  C.  Dodge,  to  cost  $275,000.  Architects, 
Marean  &  Norton,   206  Equitable  Bldg. 

Los  Angeles,  Cal. — John  Parkinson,  of  Los  Angeles. 
Is  reported  to  be  preparing  plans  for  a  4-story  busi- 
ness building  for  R.  A.  Rowan,  to  be  erected  on 
Bway..  west  of  6th  St. 

Carl  Leonhardt  Is  reported  to  have  received  the 
contract  for  the  erection  of  the  8-story  brick  build- 
ing at  4th  and  Spring  Sts.,  to  cost  $550,000.  Archt., 
A.  F.  Rosenheim. 

Los  .inoeles,  Cal. — See  "Railroads." 

Tckoa,-  Wash. — Russell  &  Vincent,  of  Spokane,  are 
reported  to  have  prepared  plans  for  a  brick  hotel  for 
Frank  H.  Qiilnn,  at  a  cost  of  $20,000. 

Seattle,  Wash. — See  "Railroads." 

Los  Anficles,  Cal. — See  "Railroads." 

Nbw   York  Citv. 

Permits  lor  the  following  buildings  have  been  is- 
Kucd:  c,  signifies  cost;  o,  owner;  a,  architect;  m, 
ii-ason;  er,  carpenter;  and  b,  builder. 

61  and  63  Columbia  St,  6-story  br  tenemt  and 
stores,  c,  $45,000;  o,  Hlllman  &  Goldlng;  a,  Sass  & 
Smallbelser. 

Hester  and  Eldrldge  Sts,  6-story  br  tenemt  and 
stores,  c,  $25,000 ;  o,  Klelnfeld  &  Hamburger ;  a, 
Hoienburger  &  Straub. 

Spring  and  Sullivan  Sts,  6-story  br  tenemt  and 
store,  c,  $35,000 ;  o,  Morris  Fine ;  a,  Horenburger  & 
Straub. 

Waverly  PI  and  Charles  St.  6-story  flat  and  stores. 
c.  $45,000 ;  0,  Malbin  &  Kammcrmann ;  a,  Geo  F 
Pelhara. 

19th  St  and  6th  Ave,  6-st<iry  br  and  stone  loft 
bldg,  c,  .$29.000 ;  o,  Bella  Wamstadt ;  a,  Jos  C  Cocker. 

Bway  and  50th  St,  3-story  br  automobile  house,  c, 
$.33,000 :  o.  Fred  Dletz ;  a,  John  W  Ingle ;  m,  John 
Laimbeer,  Jr. 

5th  Ave  and  21st  St,  It-story  br  and  stone  loft 
and  store  bldg,  c,  $450,000;  o,  Hudson  Realty  Co; 
a,  Btichman   &  Fox. 

7th  Ave  and  49th  St,  5-story  br  and  stone  theater 
and  office  bldg.  c,  $180,000;  o,  Chas  Schmidt,  Jr;  a, 
J  B  McElpatrick  &  Son. 

Bieecker  and  Thompson  Sts,  7-8tory  extension  to 
7-story  br  loft  bldg,  c,  $30.000 ;  o  &  m.  J  C  Lyons 
'Bldg  and  Operating  Co;  a,  Lawrence  L  Barnard. 

528  to  532  E  18th  St,  .3-8tory  addition  on  7-story 
br  factory,  c,  $30,000 ;  o,  John  S  Huyler ;  a,  Schickel 
&  Dltmars. 


DWELLINGS. 

New  London,  Conn. — Morton  F.  Plant  is  reported 
to  be  considering  the  erection  of  a  residence  at  East- 
ern Point  The  bnlldlng  will  be  of  granite,  150x50 
ft,   and  cost  $250,000. 

Washington,  D.  C. — W.  E.  Spelr,  1417  F  St,  N.  W., 
is  stated  to  have  submitted  the  lowest  bid  for  erect- 
ing a  residence  for  Dr.  Geo.  Barrle,  at  22d  St.  and 
Massachusetts  Ave.,  N.  W.  The  building  will  be  a 
4-story   structure,  63x63x89  ft,  and  cost  $35,000. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a.  architect;  m. 
mason;  cr,  carpenter ;  and  b,  builder. 

29  Cornelia  St,  6-story  br  tenemt,  c,  $65,000;  o. 
.Tacob  Flnelite;  a,  Wm  H  Boylan ;  b,  Israel  Feldman. 

192  to  202  Elizabeth  St  2  6-story  br  tenemts,  c. 
total,  $74,000 ;  o,  Jacob  Welnsteln ;  a,  Bernstein  & 
Bernstein. 

259  and  261  W  12th  St,  6-story  br  tenemt  c,  $35,- 
000 ;  o,  Jacob  Margovltz ;  a,  Horenburger  &  Straub. 

16th  St  and  1st  Ave,  2  6-story  br  tenemts,  c.  total, 
$100,000 ;  0  &  a,  Michael  Larkln ;  a,  Geo  F  Pelham. 

SCHOOLS, 

Olneyville,  It.   I. — Murphy   &  HIndle,   146  Westmin- 
ster St..  Providence,  are  reported  to  be  preparing  plans 
for  a  3-story  brick  school  to  be  erected  at  Barton  St. 
and    Balnbrldge    Ave.    for    the    Congregation    of    St 
Mary's   Church ;  probable  cost,  $70,000. 

Boston,  Mass. — Bids  will  be  received  Jan.  26  by  the 
Schoolhouse  Comrs.  for  ventilating  and  heating  the 
primary  school,  Emerson  Dist.,  Horace  &  Byron  Sts. 
R.  Cllpston  Sturgls.  Chmn. 

The  following  bids  were  opened  Jan.  21  by  the 
Schoolhouse  Comn.  for  the  erection  of  a  primary  school 
on  School  St.,  West  Roxbury,  from  plans  of  Andrews. 
Jnques  &  Rantoul :  Wheaton  Bldg.  &  Lumber  Co., 
$104..''.00:  Mack  &  Moore,  $106,900:  Conners  Bros.. 
$108,300;  Morrill  &  Whiton  Const  Co..  $109,845;  A. 
Fales  &  Sons  Co.,  $109,944;  Henry  McGahey,  $111.- 
.".60  :  C.  H.  Dodge  Const.  Co.,  $111,659  ;  Wm.  Crane, 
$113,000;  J.  J.  Flynn,  $113,807;  H.  P.  Cummlngs  & 
Co.,  $120,103;  W.  L.  Morrison  Co.,  $121,000;  Con- 
nery  &  Wentworth,  $121,393 ;  Geo.  W.  Harvey,  $127. 
!t.-.n  :   Holmes  Bros..  $134,310. 

■lamestoion,  N.  Y. — It  Is  stated  that  plans  are  be 
ing  prepared  for  a  3-story  parochial  school  to  be 
erected  at  W.  5th  and  Washington  Sts.,  to  cost  about 
$30,000. 

New  York,  N.  Y. — Contracts  for  school  work  (bids 
opened  .Tan.  19)  by  C.  B.  J.  Snyder,  Supt.  of  School 
Bldgs.,  have  been  awarded  as  follows  :  For  ventilating 
and  heating  addition  to  and  alterations  In  School 
No.  92,  Boro.  of  Manhattan.  Wm.  N.  Tobln,  109  W. 
42d  St.  $14,735 ;  for  sanitary  work  of  annex  to 
School  No.  18,  Boro.  of  Manhattan.  I.  Hoffman,  $4,- 
350.  and  for  electric  wiring  the  following  schools; 
School  No.  89.  Boro.  of  Manhattan,  to  (Commercial 
Construction  Co.,  1  Madison  Ave..  $7.832 ;  Schools 
Nos.  31  and  142.  Boro.  of  Manhattan.  Fredk.  Pearce. 
18  Rose  St.,  $7,280  and  $5,979  respectlvelv.  and 
School  No.  130.  Boro.  of  Brooklyn,  to  Peet,  McAner- 
ney  &  Powers,  $4,405. 

Schenectady,  N.  Y. — The  Bd.  of  Educ.  Is  stated  to 
have  awarded  the  contract  for  plumbing  the  High 
School  to  Rldgway  &  Tyler,  of  Albany,  for  $7,519. 

York,  Pa. — Bids  will  be  received  Jan.  29  by  the  Bd. 
of  School  Control,  for  erecting  a  12-room  school  on 
Richland  Ave.  and  W.  Princess  St.,  according  to  the 
plans  of  Hamme  &  Leber.  Luther  A.  Small,  Chmn. 
Bldg.   Com. 

Washington,  D.  C. — Bids  are  wanted  Jan.  26  for 
erecting  an  8-room  school  on  27th  St.  Henry  B.  F. 
MacFarland,  Comr.,  D.   C. 

(}reensburg.  Pa. — It  is  stated  that  the  Bd.  of 
School  DIrs.  has  ordered  plans  for  a  high  school,  to 
cost  about  $35,000. 

New  York,  N.  Y. — Bids  will  be  received  Feb.  2  by 
C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  for  sanitary 
work  at  school  No.  188,  Boro.  of  Manhattan. 

Syracuse.  N.  Y. — Bids  will  be  received  until  Feb.  2 
by  the  Bd.  of  Contract  &  Supply  for  erecting  an  addi- 
tion to  Lincoln  School.     Wm.  H.  Jones,  Clk. 

Scranton,  Pa. — It  Is  stated  that  contracts  will  soon 
be  let  for  the  High  School  Annex  to  be  erected  on 
Adams  Ave.     Archt,  G.  M.  Edson. 

Jonesboro,  Ind. — It  Is  stated  that  a  school  will  be 
erected  here  to  replace  the  one  destro.ved  by  Are,  at 
a  cost  of  $22,000. 

Sheldon,  la. — The  High  School  is  reported  de- 
stroyed  by   fire  Jan.   12. 

Milwaukee.  Win. — The  contract  for  heating  the  '.iili 
Ward  .School  is  re'ported  to  have  been  awarded  to  Jolin 
S.  Brennan  for  $9,718. 

Itnckford,  III. — It  Is  stated  that  Duke  M.  Farson. 
of  Chicago,  will  erect  a  Metropolitan  Holiness  Semi- 
nary here,  to  cost  $50,000.  Rev.  C.  B.  Wetherell,  pas- 
tor of  a  local  church.  Is  reported  to  have  been  author- 
ized to  select  the  site. 

Chicago,  III. — It  Is  stated  that  bids  are  wanted  by 
the  Bd.  of  Educ.  until  Jan.  30  for  erecting  a  boiler 
house  at  Normal  School. 

Huntington,  W.  Ta. — It  Is  stated  that  bids  arc 
wanted  Feb.  10  for  erecting  2  schools,  .\ddress  J.  B. 
Stewart,  Bd.  of  Educ. 

Knonville,  Tenn.— See  "Sewerage  and  Sewage  Dis- 
posal." 

Chattanooga,  7'cnn. — See  "Sewerage  and  Sewage 
Disposal." 
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Clinton,  ia.— Bids  will  be  received  Feb.  3  by  the 
Mayor,  C.  \Y.  Ball,  for  erecting  a  2-story  brick  school. 

.\cicport,  Ky. — The  contract  for  heating  the  Corpus 
Christl  School  and  hall  Is  stated  to  have  been  awarded 
to  McGowan  &  Co.,  of  Cincinnati,  O.,  tor  !P4,680. 

Pasadena,  Cal. — The  plans  of  Stone  &  Smith,  San 
Francisco,  are  stated  to  have  been  accepted  for  the 
high  school  to  be  erected  at  Walnut  and  Los  Rubles 
Aves.  The  building  will  be  a  2-story  brick  structure 
and  cost  about  $75,000. 

San  Francisco,  Cal. — Newsome  &  McNeil  are  stated 
to  have  submitted  the  lowest  bid  for  the  erection  of 
the  Noe  Valley  School,  for  $34,114. 

lloquiam.  Wash. — It  is  stated  that  bids  are  wanted 
.Tan.  31  for  erecting  a  school  In  DIst.  45.  Alfred  Nel- 
son, Clk.  of  said  Dist. 


STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Wilmington,  Del. — The  City  Council  is  stated  to 
have  awarded  contracts  as  follows,  for  the  collection 
and  removal  of  garbage  for  3  years,  beginning  Feb. 
3 :  1st  Dlst.,  Geo.  C.  Slaughter,  $6,000 ;  2d  Dist.,  Mar- 
tin F.  Keough,  $8,850;  3d  Dist.,  Henry  Wltsil,  $9,- 
600,  and  4th  Dist.,  Danl.   McCormlck,   $17,100. 

Brooklyn,  X.  Y. — Bids  will  be  received  Feb.  2  by 
John  McG.  Woodbury,  Comr.  of  Street  Cleaning,  for 
furnishing  and  delivering  250  steel  ash  carts,  1,000 
iron  ash  cans  and  200  combination  can  and  bag  car- 
riers. 

Syracuse,  N.  Y. — The  plant  of  the  Syracuse  Reduc- 
tion Co.,  on  Hiawatha  St.,  was  burned  Jan.  19.  It 
will  be  rebuilt  at  once. 

GOVERNMENT  WORK. 

Boston.  Mass. — Bids  are  wanted  Feb.  18  for  de- 
livering 30,000  tons  of  rubble  stone  In  jetties  at  New- 
buryport   Harbor.     Capt.  Harry  Taylor,  Corps  Bngrs. 

Capt.  A.  M.  Palmer,  Depot  Q.  M.,  writes  that 
Chas.  King  &  Co.,  of  Boston,  have  received  the  con- 
tract for  erecting  the  buildings  at  Ft.  Strong,  Bos- 
ton  Harbor   (bids  opened  Jan.  2)   for  $18,560. 

Uids  will  be  received  Feb.  21  for  constructing  roads 
and  walks  at  Ft.  Revere,  Nantasket  Head,  Boston  Har- 
bor. Mass.     Address  A.  M.  Palmer,  Depot  Q.  M. 

Bids  are  wanted  Feb.  20  for  delivering  25,000  tons 
of  rubble  stone  in  breakwater  at  Isles  or  Shoals,  Me. 
Capt.  Harry  Taylor,  Corps  Engrs.,  U.  S.  A.,  Boston. 

Burlington,  Tt. — Bids  will  be  received  at  the  office 
of  Constructing  Q.  M.,  Burlington,  Vt.,  until  Feb. 
80  for  constructing  buildings  at  Ft.  Ethan  Alien, 
Vt.,  as  advertised  in  The  Engineering  Record. 

Newport,  R.  I. — The  only  bid  received  Jan.  15  by 
Major  Geo.  W.  Goethals,  Corps  Engrs.,  U.  S.  A.,  at 
Newport,  for  Jetty  construction  at  Nantucket,  Mass., 
was  that  of  E.  S.  Belden  &  Son,  of  Hartford.  Conn., 
at  $2.97  per  short  ton  of  stone  in  place.  No  bids 
were  received  for  dredging. 

Kids  will  be  received  at  LI.  S.  Engr.  Office,  Newport, 
Feb.  11,  for  dredging  and  removing  bowlders  in  New- 
port Harbor,  R.  I.,  as  advertised  In  The  Engineering 
Record. 

Philadelphia,  Pa. — The  following  bids  were  opened 
at  Washington,  D.  C,  Jan.  17,  for  constructing  the 
brick  and  steel  extension  of  Blag.  No.  14,  Navy  Yard, 
League  Island :  American  Paving  &  Construction 
Co.,  Philadelphia,  $12,323,  and  E.  F.  Fonder.  Phila- 
delphia, for  $11,592  and  $13,963  respectively. 

Washington,  D.  C. — The  following  bids  were 
opened  .Ian.  20  at  the  office  of  Superv.  Archt.,  Treas. 
Dept.,  for  the  construction  (except  plumbing  and  me- 
chanical equipment)  of  the  Physical  Laboratory,  Na- 
tional Bureau  of  Standards,  Washington,  D.  C. :  A. 
B.  Stannard,  New  York.  N.  Y.,  $180,745  and  $182.- 
745;  Cramp  &  Co.,  Philadelphia,  Pa.,  $171,593  and 
$159,176:  Doyle  &  Doak,  Philadelphia.  Pa.,  $237,879 
and  $228,322;  Henderson  &  Co..  Philadelphia.  Pa.. 
$193,000;  Meade  &  Reynolds,  Washington,  $238,000 
and  $221,251 ;  Pavarlnl  &  Greer.  Washington.  $179.- 
000  and  $163,000;  Richardson  &,  Burgess,  Washing- 
ton, $201,281  and  $186,061 ;  W.  B.  Spier,  Washing- 
ton, $185,700  and  $171,737. 

New  York.  N.  Y. — Bids  are  wanted  Feb.  20  for  dredg- 
ing In  Canarsle  Bay,  N.  Y.  Col..  S.  M.  Mansfield. 
Corps  Engrs.,   U.   S.   A. 

Charleston,  8.  O. — The  following  bids  were  opened 
In  Washington,  D.  C,  Jan.  17,  for  constructing  a 
pile  and  timber  wharf  at  Navy  Yard.  Charleston : 
Grant  Wilklns,  Atlanta.  Ga..  $36,000 :  Simons  &  May- 
rent,  Charleston.  $32,897  ;  Penn  Bridge  Co..  Beaver 
Palls,  Pa..  $32,839;  .Snare  &  Trieste,  New  York, 
N.  Y..  $36,315;  N.  York  Const.  &  Jewell  Filtration 
Co.,   New  York,  N.  Y.,   $37,800. 

yorfolk,  Va. — Bids  will  be  received  at  D.  S.  Bngi-. 
Office,  Norfolk,  on  Feb.  13  for  dredging  harbor  at 
Cape  Charles  City,  Va.,  as  advertised  In  The  En- 
gineering  Record. 

Superior,  Wis. — Hugo  &  Tims,  of  Duluth.  Minn., 
have  secured  the  contract  for  furnishing  and  driving 
819  piles,  at  Superior  Entry,  for  $4,931. 

Grand  Rapids,  Mich. — Bids  will  be  received  at  U. 
S.  Engr.  Office,  Grand  Rapids,  Feb.  19.  for  repair  of 
pier  at  St.  Joseph  and  Black  Lake,  Mich.,  as  adver- 
tised In  The  Engineering  Record. 

Chicago,  111. — Bids  are  wanted  Feb.  24  for  the  en- 
gine plant  of  the  Post  Office.  Court  House,  etc..  In  Chi- 
cago ;  also  at  the  same  time  for  the  electrical  genera- 
tors of  the  said  building.  Plans  and  specifications 
may  be  obtained  upon  request,  accompanied  by  a  cer- 
tified check  of  $100  (each  branch),  pa.vable  to  the 
Treas.  of  the  U.  S.,  or  order.  Henry  Ives  Cobb,  Archt., 
Chicago  BIdg.,  Washington,  D.  C. 


Grand  Marais,  Mich. — The  following  bids  were 
opened  Jan.  15  by  Cant.  D.  D.  Gaillard,  Corps  of 
Engrs.,  U.  S.  A.,  for  pier  extensions — a,  512  lln.  ft. 
pier  extension  complete :  b,  201  lln.  Si.  additional  su- 
perstructure east  pier.  Including  rock  fill ;  e,  riprap, 
2.316  .':hort  tons  at  base  of  extension  ;  d,  total :  Powell 
&  Mitchell.  Marquette.  Mich.,  a,  $01.26  ;  6,  $9.67  ;  c, 
$1.75;  d,  $52,722.  Butler  Bros.,  St.  Paul,  Minn.,  a, 
$1.35.00;  h.  $12.00;  c,  $2.60:  d,  $77,554.  Adolph 
(ireen.  Green  Bay,  Wis.,  a,  $92.42  ;  6,  $10.85  ;  c,  $2.15  : 
il,  $54,479. 

Duluth,  Minn. — Bids  will  be  received  at  U.  S. 
Engr.  Office,  Dniuth,  Feb.  19,  for  pier  work  and 
dredging  at  Port  Wing,  Wis.,  as  advertised  In  The 
Engineering  Record. 

Janesville,  Wis. — Bids  will  be  received  until  Mar.  5 
by  Jas.  Knox  Taylor,  Superv.  Archt..  Treas.  Dept.. 
Washington,  D.  C,  for  Installing  a  conduit  and  electric 
wiring  system  for  the  U.  S.  Post  Ofllce  at  Janesville. 

Ft.  Thomas,  Ky. — The  U.  S.  Government  Is  stated 
to  have  appropriated  $20,000  for  a  gymnasium  for 
Ft.  Thomas. 

Memphis,  Tenn. — Bids  are  wanted  Feb.  10  for  levee 
work  in  Upper  and  Lower  St.  Francis,  White  River. 
I'oper  Yazoo  and  Keel  Foot  Levee  Dists.  Capt.  V. 
W.  Van  C.  Lucas,  Corps  Engrs. 

Chilocco,  Okla.  Ter. — Bids  are  wanted  Feb.  19  for 
furnishing  material  for  constructing  a  stone  dormltorv 
and  an  addition  to  a  stone  dormitory  at  the  Chilocco 
School.  Address  W.  A.  Jones,  Comr.  of  Indian  Affairs, 
Washington,  D.  C. 

Dallas,  Tex.— Bids  are  wanted  until  Feb.  18  for  the 
construction  (Including  heating  apparatus,  electric 
wiring  and  conduits)  of  the  U.  S.  Court  Hou.se.  Post 
Office,  etc..  extension,  at  Dallas.  Jas.  Knox  Taylor, 
Superv.  Archt,  Treas.  Dept.,  Washington.  D.  C. 

Norfolk,  Neb. — The  following  bids  were  opened 
.Tan.  15  by  Jas.  Knox  Taylor,  Superv.  Archt..  Treas. 
Dept.,  Washington,  D.  C,  for  construction  of  TT.  S. 
Post  Office :  Congress  Const:  Co.,  Chicago,  111.,  $83.- 
"tO  :  J.  H.  Weisse.  South  Omaha.  Neb.,  $88,570,  and 
J.  B.   Herman,  Norfolk,  Neb.,  $94,695. 

Helena,  Mont. — The  following  bids  were  opened 
Jan.  14  by  the  Superv.  Archt..  Treas.  Dept  .  Wash- 
ington, D.  C,  for  the  Installation  of  a  conduit  and 
electric  wiring  for  U.  S.  Building,  at  Helena  :  Crow- 
ley Electric  Co.,  Denver.  Colo..  $3,149 :  Arthur  Frant- 
zen,  Chicago.  III.,  $3,962;  Gilbert  Wilkes  Co.,  Den- 
ver, Colo.,  $3,838;  Cuthhert  &  Black,  Chicago,  111., 
$3,230:  W.  J.  Bonwell.  St.  Paul.  Minn..  $2,754:  liirt- 
dle  &  Lamden,   St.   Paul,   Minn.,   $4,674. 

Bids  will  be  received  by  Superv.  Archt.,  Treas. 
Dept.,  Washington,  D.  C,  Mar.  3,  for  the  low  pres- 
sure, steam  heating  and  mechanical  ventilating  ap- 
paratus of  the  V.  S.  Public  Building.  Helena,  as  ad- 
vertised  In  The  Engineering  Record. 

7,09  .Angeles,  Cal. — The  following  bids  for  complet- 
ing .1etty  work  at  San' Diego  Harbor,  Cal.,  were  re- 
ceived l>y  Capt.  Edgar  Jadwin,  Corps  Engrs..  IT.  S. 
.\..  on  Jan.  15.  amount  to  be  expended  $200,000  :  a. 
lotal  number  of  short  tons:  6.  price  per  ton;  (,'lty 
Street  Improv.  Co..  San  Francisco,  a,  101,523 :  It. 
$1.97.  Fairchlld,  Gilmore,  Wilton  Co..  Los  Angeles, 
a,  101,266:  ft,  $1,975.  Wm.  H.  Healy.  San  Francisco. 
a.  101.368;  S.  $1,973.  Waldo  S.  Waterman,  San 
Diego,  a,  108,108;  B,  $1.85. 

Phoenix,  Ariz. — Bids  are  wanted  Feb.  17  for  fur- 
nishing material  for  constructing  a  brick  hospital, 
brick  addition  to  dining  hall,  and  a  brick  addition 
to  bo.ys'  dormitory.  Including  plumbing  and  electric 
light,  at  the  Phoenix  Indian  School.  Address  W.  A. 
Jones,   Comr.  of  Indian  Affairs,  Washington,  D.  C. 

Ft.  D.  A.  Russell,  Wyo. — Bids  will  be  received  until 
Feb.  19  by  Capt.  W.  S.  Scott,  Constructing  Q.  M.. 
Cheyenne,  Wyo.,  for  constructing  a  bakery  at  Ft.  D.  A. 
Russell. 

Haines,  Alaska. — Capt.  W.  P.  Richardson,  of  Skng- 
way,  Alaska,  8th  Infty.,  Constructing  Q.  M.,  writes 
that  no  award  has  been  made  for  constructing  a 
wharf  at  Army  Post  on  Portage  Cove,  Haines  (bids 
opened  Dee.  31)  as  bids  were  considered  excessive. 

Bids  are  wanted  Mar.  5  for  constructing,  includ 
ing  heating,  plumbing,  and  gas  piping,  several  build- 
ings, at  new  Army  Post,  on  Portage  Cove.  Address 
Capt.  W.  P.  Richardson,  Constructing  Q.  M.,  Skag- 
way,  Alaska. 


MISCELLANEOUS. 

Boston,  Ma^s. — The  Massachusetts  Dry  Dock  Co. 
Is  stated  to  have  purchased  water  front  property 
from  the  Simpson  Dry  Dock  Co.,  and  will  erect  a 
large   dry  dock. 

Local  press  reports  state  that  Henry  S.  Prltchett, 
S.  N.  Mansfield  and  Richard  H.  Dana,  a  special  com- 
mittee on  the  Charles  River  dam,  submitted  a  report 
to  the  Legislature  on  Jan.  14  recommending  that  a 
dam  be  built  sufficiently  high  to  keep  out  all  tides, 
and  that  a  fresh  water  basin  be  maintained  at  a 
permanent  level ;  they  recommend  Cralgle  bridge  as 
the  site  for  the  dam.  The  total  cost  Is  estimated  at 
.*!. 236,000.  and  they  apportion  the  cost  as  follows: 
Boston.  $721,000:  Cambridge.  $309,500;  Newton, 
$103,000,   and   Watertown,   $103,000. 

Asbury  Park,  N.  J. — The  citizens  are  stated  to  have 
voted  to  issue  $250,000  bonds  to  buy  tile  beach  and 
build  a  new  boardwalk. 

Atlantic  City,  N.  J. — See  "Power  Plants,  Gas  and 
Electricity." 

Iluffalo.  N.  v.— Bonds  amuuutiug  to  $100,000  for 
the  Hamburg  Canal  nuisance  abatement  and  $17,669 
for  grade  crossings  have  been  sold. 


New  York,  N.  Y. — Bids  will  be  received  Jan.  29  by 
the  Park  Bd.  for  furnishing  and  delivering  broken 
stone  and  screenings  of  trap  rock,  also  vitrified  stone- 
ware drain  pipe  where  required  in  parks,  Boro.  Bronx. 
Wm.   R.  Wlllcox,  Cbmn. 

The  following  bids  were  opened  Jan.  36  by  Comr. 
of  Docks  Hawkes  for  dredging  the  North  River,  be- 
tween W.  18th  and  20th  Sts.,  Boro.  of  Manhattan: 
International  Contracting  Co.,  95  Broad  St.,  38%  cts. 
per  cu.  yd. ;  Morris  &  Cummings  Dredging  Co.,  4(J  cts. : 
\V.  H.  Beard  Dredging  C6..  42  cts. 

Bids  were  also  opened  Jan.  16  for  furnishing  3,397,- 
112  ft.  of  sawed  yellow  pine  timber,  the  lowest  being 
that  of  Chas.  S.  HIrsch  &  Co.,  29  Bway.,  at  $21.43 
per  1,000  ft. 

Bids  were  opened  at  the  same  time  for  building  a 
pier  at  the  foot  of  Albany  St.,  North  River,  as  fol- 
lows : 

Riprap, 

Building  17,200 

Bidders.  pier.  cu.  yds. 

A.    Walsh    $79,000  $0.52 

W.    H.    Jenks 79,993  .50 

Bernard  Rolf   83,333  .40 

G.    B.    Spearin,   11    Bway.*....      78,900  .50 

•Awarded  contract. 

Delphoa,  O. — See  "Sewerage  and  Sewage  Disposal." 

Chicago,  III: — The  Chicago  Edison  Co.  and  the 
Commonwealth  Electric  Co.  are  stated  to  have  peti- 
tioned the  city  for  permission  to  construct  tunnels 
under  the  river,  one  at  Washington  St.,  the  other  at 
Indiana   St. 

St.  Paul,  Minn. — The  Water  Bd.  Is  reported  to  be 
considering  plans  for  a  general  park  system,  to  cost 
about   $100,000. 


Chattanooga,    Tenn.- 
Disposal." 


-See    "Sewerage    and     Sewage 


New  Orleans,  La. — A  press  report  states  that  the 
Bd.  of  State  Engrs.  on  Jan.  15  opened  the  following 
bids  for  levee  work — a.  Lakeland  Levee,  50,000  cu. 
yds. ;  b,  Bordelonvllle  Levee,  40,000  cu.  yds. ;  price 
given  per  cu.  yd.  :  Menzles  &  Co.,  a,  14.95  cts.  I.  E. 
Bobbltt,  a,  19.90  cts.:  h,  14.90  cts.  R.  T.  Clark,  a. 
17.90  cts. ;  I),  17.25  cts.  M.  L.  Llnnan,  o,  17.74  cts. ; 
h,  ITAO  cts.  Dameron  &  White,  a,  16  cts.  Bppel  & 
Hayes,  6,  16.9  cts. 

Shreveport,  La. — A  press  report  states  that  new 
bids  will  be  received  Jan.  28  for  the  Thompson  Levee, 
on  Red  River,  Caddo  Parish.  S.  N.  Kerley,  State 
Engr. 

Ashcr,  Okla.  Ter. — There  is  reported  to  be  a  move- 
ment on  foot  here  by  which  it  is  proposed  to  straighten 
the  channels  of  Little  and  Salt  Rivers,  two  streams 
which  traverse  Cleveland  and  Pottawatomie  Counties 
and  the  Seminole  nation  by  an  east  and  west  course. 
Geo.  G.  Hoggs  and  Chas.  T.  Relchert.  of  Asher,  and 
C.  H.  Austin,  of  Hamilton,  Mo.,  are  reported  interested. 

Pocatello.  Idaho. — J.  H.  Brady,  of  Pocatello,  rep- 
resenting the  Idaho  Canal  &  Improvement  Co..  Is 
stated  to  have  purchased  canal  properties  In  Idaho, 
and  will  thoroughly  overhaul  and  also  extend  the 
canal  to  Pocatello. 

Kayavllle,  Itah. — T.  H.  Phillips  Is  reported  to  have 
begun  surveying  for  a  canal  to  be  constructed  from 
Weber  River  to  the  southern  end  of  the  county. 


NEW    INDUSTRIAL    PLANTS. 

The  Manitoba  Iron  Works,  Ltd..  Winnipeg,  Man., 
are  being  organized  and  will  erect  as  soon  as  possible 
large  shops  covering  several  acres  for  making  boilers, 
engines,  pumps,  elevator  machinery  and  all  kinds  of 
castings,  machine  work  and  repairs.  About  $.50,000 
will  be  spent  for  plant,  etc..  and  it  is  hoped  to  have  it 
In  operation  in  June.     T.  R.  Deacon,  Mgr. 

The  Lord  &  Burnham  Co.,  Irvlngtonon-Hudson  and 
New  York  City,  Is  making  extensive  additions  to  the 
plant  at  Irvington.  These  additional  buildings  will 
comprise  a  large  woodworking  mill  equipped  with  the 
most  modem  machinery  for  the  preparation  of  cypress 
wood  capping,  bars,  etc.,  for  their  standard  Iron  con 
structlon  greenhouses,  also  for  the  manufacture  of 
<:ypress  greenhouse  material  for  the  trade  for  the  "all 
sash  bar"  construction  (the  demand  having  outgrown 
the  capacity  of  the  present  mill)  :  a  power  house  on 
their  new  dock  for  the  Installation  of  new  steam  boll 
ers  and  engine  :  also  additions  to  their  foundry  and 
shops  for  making  the  Burnham  heating  boilers.  The 
enlargements  referred  to,  taken  in  connection  with  its 
present  works,  including  the  extensive  Iron  working 
shop  built  three  years  since,  will  nearly  double  this 
firm's  present  facilities,  making  it  possible  not  only 
to  fill  all  orders  promptly,  but  also  to  handle  Its  rap- 
Idly  growing  business  In  completed  greenhouses  and 
all   kinds  of  greenhouse  material. 

James  E.  Mitchell,  MillvIUe,  N.  J.,  Is  Interested  In 
the  erection  of  a  10-pot  flint  glass  furnace.  The  build 
Ings  will  cover  about  300  ft.  of  ground.  The  size  of 
the  power  plant  has  not  been  fully  decided. 

BUSINESS  NOTES. 

In  consequence  of  the  gi-eat  and  constantly  Increas- 
ing demand  for  the  instruments  of  precision  mannfac 
tured  by  C.  L.  Berger  &  Son.  their  old  quarters,  where 
the  business  was  founded  31  years  ago  by  the  senior 
member,  C.  L.  Berger.  could  no  longer  be  made  to  fit 
the  purpose,  and  they  have  been  compelled  to  build  a 
new  factory  with  enlarged  facilities.  After  Jan.  20  they 
will  be  located  at  their  factory,  main  ofBce  and  show 
rooms.  37  William  St..  Boston,  Mass..  where  personal 
Interviews  may  be  had  and  where  all  commtinlcatlons 
should  be  addressed.  Customers  and  friends  will  find 
It  of  great  Interest  to  visit  the  new  factory,  as  It  Is 
fitted  with  the  most  modern  machinery  and  auxiliary, 
apparatus  for  the  manufacture  of  precise  engineering, 
surveying  and  astronomical  Instruments,  and  tt  Is 
their  aim  to  keep  a  large  stock  of  engineering  Instru- 
ments of  all  kinds,  leveling  rods,  tapes,  etc..  always 
on  hand. 
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I-awllng  &  H«rnl8chfeger,  Milwaukee,  Wis.,  crane 
and  hoist  ballders.  report  that  the  coudltlon  of  busi- 
ness during  ItKii  was  better  tlian  durlag  any  year  of 
Ihelr  partnership  of  18  years'  siauding.  The  crane 
sales  during  l!R>i  averagwl  one  crane  for  each  working 
day  and  required  the  use  of  day  and  night  gangs  dui- 
Ing  the  entire  year,  and  this  condition  still  prevails. 
Through  additions  to  their  plant  lust  fall  they  now 
have  better  facilities  to  r.d'Kv  ihe  time  required  to 
turn   out    a  crane.      T!  uly    shown   by   their 

statement  that  In  l).-  shipped  26  cranes. 

The  outlook  for  1!R>3  i-  .iiraglng;  orders  are 

comtng  treelT  from  all  pans  of  the  country.  Receiu 
sales  are  paVllv  represented  by  the  following:  Lake 
Shore  Engine  "Works.  Marquette,  Mich.  ;  St  1  aul. 
Minn  Koundrv  Co.;  i  onimlssioners  of  the  District  ot 
Culniubla.  Washington.  D.  C. ;  Hettendorf  Axle  Co.. 
liavenport.  la  :  .XllisL'halniers  Co.,  West  .^Uis.  ",«s- . 
.American  Hridge  Co..  Tencoyd,  I'a. ;  Southwark  bdy. 
k  Mch.  Co.  l^iladelphla :  Jos.  T.  Uyerson  &  Sons, 
Ohlcafo:  Siandarrt  fStcel  Works,  liumham.  Pa. ;  N\ . 
f.  *  John  names  Co.,  Uockford,  111.:  The  Miter  Mfg. 
Co,  Milwaukee;  Southern  Crtosoting  Co.,.  Slldell,  La.; 
National  .MalleahK'  Castings  Co.,  Indianapolis,  lud.  ; 
Chicago  &  Eastern  Illinois  U.  K.  Cc  Danville,  ill.; 
Western  Tube  Co..  Kewanee,  111. :  Westinghouse  Ma- 
chine Co.,  East  mttsburg,  I'a. :  C.  H.  Bradley,  Jr.  & 
Co  ruuhurg:  Pittsburg  I'late  tilass  Co.,  Ford  City, 
i'a.:  Ansonla,  Conn.,  Hrass  &  Copper  Co.,  and  fair- 
banks,  Morse  A  Co.,  Ueloll,  Wis. 

The  C.  O.  Bartlett  4c  Snow  Co.,  Cleveland  O.,  has 
recently  received  orders  for  grill  four-compartment 
dryers  from  the  following  firms:  Bronson,  Mu-h 
Portland  Cement  Co.  :  Illinois  Central  K.  K.  Co.,  Chi- 
cago :  Colonial  Construction  Co.,  Hudson,  N.  \.,  and 
Is  also  erecting  a  large  dryer  for  the  St.  Louis,  Mo.. 
Portland  Cement  Co.,  and  the  Egyptian  Portland 
Cement  Co..  Detroit,   Mich. 

The  Philadelphia  Pneumatic  Tool  Co.  reports  that 
Its  sales  for  December  exceeded  those  of  any  other 
month  but  one  in  its  history.  The  business  outlook 
for  the  current  year  Is  very  bright  and  a  number  of 
large  orders  for  pneumatic  tools  that  had  been  held 
oTer  until  after  the  first  of  the  year  have  already 
been  received  and  executed  by  the  company.  A  very 
gratifying  feature  ot  the  company's  business  is  the 
laiie  increase  In  railroad  trade  during  the  last  six 
months  of  1902,  not  only  in  the  United  States,  but  In 
Canada  and  Mexico.  With  its  recently  greatly  in- 
creased facilities  the  company  expects  to  double  its 
last  years  business  during  the  current  year.  The 
Philadelphia  I'neumatic  Tool  Co.  Is  an  independent 
company. 

The  Pittsburgh,  Pa.,  Gage  4  Supply  Co.,  is  equip 
ping  two  3,000-H.-P.  Allls  engines  of  the  Pittsburg 
Steel  Co.  Monessen,  Pa.,  with  the  White  Star  con 
linuous  oiling  systems.  Other  contracts  are  the 
equipping  ot  three  400-11.-1'.  engines  tor  the  Clairtou, 
Pa.,  Steel  Co.,  and  six  500-H.-P.  engines  in  the  electric 
light  and  power' plant  of  L'nion  Depot,  Pittsburg,  tor 
the  I'ennsvlvanla  Railroad  Co.  The  company  is  also 
furnishing' systems  for  SwUt  &  Co.,  Ft.  Worth,  lex.; 
Seere  *  Co.,  Mollne.  III.,  and  Amherst,  Mass.,  Oas  Co. 

The  Interborough  Jlapld  Transit  Co.  has  awarded 
the  Power  Specialty  Co.,  126  Liberty  St.,  New  York, 
a  contract  for  Installing  Foster  superheaters  In  tour 
600-H.-P.  Babcock  &  Wilcox  boilers  in  the  new  power 
house  ot  the  underground  road  at  .'>9th  St.  and  Hudson 
lllver  and  the  -New  York  City  Water  Department  has 
awarded  the  same  company  a  contract  for  two  SOU 
Il.-P.  separately  fired  Foster  superheaters — one  to  be 
Installed  at  the  98tb  St.  pumping  station,  and  the 
other  at  the  179th  St.  pumping  station. 

The  Pedrlck  *  Ayer  Co.,  which  tor  many  years  has 
been  located  In  Philadelphia,  has  removed  to  Plain 
field,  N.  J.,  and  Is  occupying  the  new  works  which  It 
has  just  completed,  the  main  building  ot  which  Is  400x 
100  ft.,  with  Independent  power  house,  blacksmith 
shop,  pkttem  shop  and  pattern  storage.  This  new 
shop  has  been  equipped  with  electric  traveling  craues 
and  modem  tools  so  as  to  enable  the  company  to  meet 
the  largely  Increased  demand  tor  the  standard  goods 
which  It  makes,  conststlhg  of  air  compressors,  air 
hoists,  pneumatic  riveters  and  special  railroad  tools. 
The  selling  ofllce  Is  at  85-89  Llb^ty  St.,  New  York. 

The  Allls-Chalmers  Co.,  Chicago,  reports  the  follow- 
ing among  Its  sales  ot  Ueynolda-Corliss  engines  dur- 
ing December :  Hall  Bros.,  San  Francisco,  16i42-ln. ; 
U  Mueller  Mfg.  Co.,  Decatur,  Hi.,  18x42-ln. ;  Pettl- 
l)one-Mulliken  &  Co.,  Chicago,  24  and  40x48-ln. ; 
Hocking  Valley  Ry.  Co.,  Columbus,  O.,  18x36-ln. ; 
<Jeo.  A.  Fuller  Co.,  Philadelphia,  for  Bellevue  Strat- 
ford Hotel,  three  22x42-ln. ;  Adams  &  Kelly  Co., 
Umaha,  Neb.,  18x36-ln. ;  Virginia-Carolina  Chemical 
Co.,  Ulchmond,  Va.,  16x42-ln. ;  Lincoln  Cotton  Mills 
Co.,  Evansvllle,  Ind.,  30x72-ln. ;  American  Locomotive 
Co.,  Schenectady,  N.  Y.,  16  and  :i2i42,  and  16  and 
.".^xSft-ln. ;  Southern  Cotton  Oil  Co.,  New  York,  14 
and  28x36-ln. ;  Transit  Development  Co.,  Brooklyn, 
N.  Y.,  two  42  and  86x«0-ln. ;  Dow  Chemical  Co.,  Mid- 
land, Mich.,  10  and  24x40-ln. ;  Sterling,  Dixon  &  East- 
em  By.  Co.,  Sterling,  111.,  20x42-ln. ;  Barrett  Mfg. 
Co.,  Belolt,  Wis.,  30  and  64x60-ln.  The  company 
also  reports  the  sale  ot  a  66-ln.xlS  ft.  horizontal 
lK>ller  to  Henkel  Bros.  Milling  Co.,  Molucca,  Mex. ; 
l«i48-ln.  left  hand  Corliss  steam  cylinder  to  Fraser 
t  Chalmers,  Ltd.,  England;  a  Fraser  &  Chalmers 
standard  single  drum  portable  hoisting  engine  to 
Aktiebola  et  Prospector.  Finland ;  Fraybold  &  Mc- 
Donald, Alaska,  a  duplex  double-acting  Uiedler  pump 
with  7x30-ln.  plungers,  driven  by  a  cross  compound 
condensing  CorHaa  engine  with  12x24-ln.  steam  cylin- 
ders and  30-ln.  stroke :  Green  Consolidated  Copper 
Co.,  Mexico,  dnplez  differential  Rledler  pump  with 
."•  and  7x42-ln.  plungers  and  driven  by  a  horizontal 
crosSH^ompound  condensing  Corliss  engine.  At  a  meet- 
ing ot  the  Board  of  Directors  of  the  Allls-Chalmers 
Co.  on  Jan.  15  the  regular  quarterly  dividend  on  pre- 
ferred stock  was  declared. 

The  Wm.  B.  Caldwell  Co.,  Louisville,  Ey.,  reports 
tliat  it  Is  tnmlshing  the  Wllkesbarre  Lace  Mfg.  Co., 
Scranton,  Pa.,  with  a  100,000-gal.  water  tank  which 
will  be  87  ft.  above  ground. 

The  Thomson  Meter  Co.,  79  Washington  St.,  Brook- 
lyn, N.  Y.,  reports  that  on  Jan.  1  It  stamped  water 
meter  No.  224,478.  In  1902  there  were  sold  24,635 
meters,  an  Increase  of  1509  over  the  number  sold  In 
1901.      The  company   stamps   Its  meters  as   they   are 


The  Ball  Engine  Co.,  Erie,  I'a..  reports  the  fol- 
lowing amoug  recent  sales  ;  La  Junta,  Colo.,  Electric 
Co.,  a  230-U.-I'.  tandem  compound  engine :  National 
Transit  Co.,  Oil  City,  Pa.,  a  350-H.-1'.  direct-connect- 
ed unit ;  the  l^ewis  Block,  Pittsburg.  Pa.,  three  350- 
H.-P.  vertical  cross  compound  engines  direct-connect- 
ed to  Westinyhousc  generators. 

The  Montello  Brick  Works,  Reading,  Pa.,  has  let  a 
contract  to  Geo.  W.  Beard  &  Co.,  Reading,  Pa.,  for 
a  building  and  sewer  brick  plant  at  Perklomen,  Pa., 
to  have  a  dally  capacity  of  250,000  brick.  Contracts 
have  been  also  let  for  the  machinery,  which  includes 
Iwo  6()0-II.  1'.  engines,  two  steam  slmvels,  twelve  dry 
pans,  tour  brick  machines  having  a  dally  capacity  of 
60,000  each,  four  boilers,  etc. 

Wellesley  College  Is  to  have,  through  the  gener- 
osity of  John  D.  Itockefeller,  an  entirely  new  and 
up-to-date  power  plant.  Apparatus  will  be  installed 
tor  heating  all  the  buildings  on  the  college  grounds, 
which  extend  over  several  acres,  and  the  grounds 
win  be  lighted  by  electricity  throughout.  Electric 
motors  will  be  used  for  operating  elevators  and  blow- 
ers for  ventilation  purposes.  The  Westinghouse  Elec- 
tric &  Mfg.  Co.  will  furnish  for  this  plant  two  alter- 
nating-current, engine-type,  two  phase  alternators, 
separately  excited,  one  of  150-Kw.  and  one  ot  75-Kw., 
also  a   five  panel  switchboard. 

The  Sheet  Metal  Mfg.  Co.,  ot  Nlles,  O.,  has  been 
awarded  the  contract  for  the  metal  ceilings  through- 
out the  14  stories  of  the  new  Benton  block  in  New 
York  City.  It  will  take  one  year  to  complete  the 
contract. 


PROPOSALS  OPEN. 

Bids  See  Bug. 

Close.  WATER  WORKS.  Record. 

Jan.  27.   Evanston,  111 Jan-  -•* 

Jan.  28.  Filters,  reserv'r,  etc.,  Washlngton.D.C.Jan.    i 

Adv.,   Eng.   Record,   Jan.  3   to  24. 

Jan.  30.  Havre,   Mont Dec.  27 

Jan.  31.  St.    Paul,    Minn Jan.  24 

Feb.    1.  Brlnkley,  Ark Jan.  10 

Feb.     2.  Bloomington,   111 Jan.  24 

Feb.     2.  Wessington  Springs,  S.  1) Jan.  17 

Feb.    2.  Pumping  Engine.  Winnipeg.  Man Jan.  17 

Adv.,  Eng.  Record.  Jan.  ]i,  24. 

Feb.    2.  Rayne,   La Jan.  17 

Feb.    2.  Winnipeg,   Man Jan.  10 

Feb.    2.  Glllett,   Wis Jan.  10 

Feb.    6.  Wellsville,    O Jan.  10 

Adv.,  Eng.  Record,  Jan.  10. 

Feb.  14.  Lakewood,  O .Jan.  14 

Feb.  17.  Cincinnati,  O Jan.  24 

Adv..  Eng.   Record,   Jan.  24. 

.Mar.    1.  Ft.    Morgan,    Ala Jan.  24 

.Mar.  14.  Dillon,  Mont Jan.  1 0 

Meters,  Schenectady,  N.  Y Dec.  13 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Ian.  27.   Weehawken,  N.  J Jan.  24 

Ian.  27.   lOvanston,  111 Jan.  24 

Jan.  27.  Boston,  Mass Jan.  24 

Jan.  27.  New  Haven,  Conn Jan.  17 

Jan.  27.  Newark,   O Jan.  10 

Jan.  29.  Ft.    Duchesne,    Utah Jan.  10 

Jan.  30.  Tipton,    Ind Jan.  24 

Jan.  31.  Rock   Island,   111 Jan.  17 

Jan.  —  Walnut.    Ill Dec.  13 

Feb.    2.  Plans.  Delphos,   O Jan.  24 

Feb.    2.  Slay  ton,  Minn Jan.  24 

Feb.    2.  New  Orleans,  La Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Jan.  24. 

Feb.    5.  Ft.    Apache,   Ariz Jan.  10 

Feb.    7.  Philadelphia,    Pa Jan.  10 

I''eb.    9.  Cincinnati,    O Jan.  17 

Feb.  14.  Lakewood,   O Jan.  24 

I"eb.  14.  Washington.  D.  C Jan.  17 

Adv.,  Eng.  Record.  Jan.  17,  24. 

Feb.  1 G.   Toledo,  O Jan.  24 

Mar.    1.  Peoria,    III Jan.  17 

BRIDGES. 

Jan.  27.  Oneida,  N.   Y Jan.  24 

Jan.  27.  East  Peoria,  III Jan.  10 

Jan.  28.  Springfield,  0 Jan.  10 

Jan.  —  Peoria,    111 Dec.  18 

Feb.    1.  Jacksonville.  Fla Jan.  10 

Feb.     3.   Muscatine.    la Jan.  24 

Feb.    3.   Spencer,    Ind Jan.  24 

Feb.     0.  New  Castle,   Ind Jan.  24 

Feb.    9.  Fredericton,    N.    U Jan.  17 

Feb.' 10.  Arkadelphia,    Ark Jan.  10 

Feb.  10.  Castrovflle.    Tex .Tan.     3 

Feb.  11.  Camden,  N.   J Jan.  24 

Feb.  14.   Bay    City.    Mich Jan.  17 

Adv.,  Eng.   Record.  Jan.  17.  24. 

PAVING  AND  ROAD.MAKING. 

.Ian.  27.   Boston,  Mass Jan.  24 

Jan.  27.  Seattle,  Wash Jan.  17 

Jan.  27.  Cleveland,   O Jan.  10 

Jan.  28.  Chicago,    III Jan.  24 

Jan.  29.  Cleveland,  O Jan.    3 

Ian.  30.  Buffalo,  N.  Y ^ Jan.  24 

Jan.  30.  Owosso,    Mich .' Jan.  10 

Adv.,  Eng.  Record,  Jan.  10. 

Jan.  31.  Akron,   O Jan.  17 

Feb.     1.  Burlington,    la Jan.     3 

Feb.    2.  Cincinnati,    O Jan.  24 

Feb.     3.   Springfield.    Mo Jan.  24 

Feb.    3.  Cleveland,    O Jan.  10 

Feb.    4.  Brooklyn,    N.   Y Jan.  24 

Feb.    4.  Portland,    Ind Jan.  17 

Feb.    4.  Sandusky.    O Jan.  10 

Feb.    4.  Cincinnati,  O Jan.  10 

Feb.    9.  Madison,    Wis Jan.  24 

Feb.    9.  Toledo,  O Jan.  17 

Feb.  10.  Newark,  O Jan.  17 

Feb.  13.  Kenton,   O .,Tan.  24 

Feb.  13.  Toledo,  O Jan.  24 

Feb.  14.  Lafayette,  Ind Dec.  27 

Feb.  17.  Three    Rivers,    Mich Jan.  10 

Adv.,  Eng.  Record.  Jan.  10. 
Feb.  23.  Fond  du  Lac,  Wis Jan.    3 

Adv.,  Eng.  Record,  Jan.  3  to  17. 

POWER,  GAS  AND  ELECTRICITY. 

Jan.  30.   Havre,   Mont Dec.  27 

Jan.  —   South  Norwnik,  Conn Dec.  13 

Feb.     1.   Brlnkley.    Ark Jan.  10 

Feb.    2.  Rayne.    La Jan.  17 

Feb.  10.  Granbuiy.  Tex Jan.  17 

Feb.  12.  Guayaquil,  Ecuador   Dec.  20 

Franchise,  'VIcksburg,  Miss. Jan.  17 


Mar.    4.  Franchise.    Manila,    P.    I Not.  15 

Burlingame,   Kan Jan.  10 

GOVEENMENT  WORK. 

Jan.  26.  St.    Augustine,    Fla Jan.    3 

Adv.,    long.   lU'C'  Id,   Jan.  3   to  24. 

Jan.  27.  Crestou,    la.    Jan.    3 

Jan.  28.  Ft.  Caswell,  N.  C Jan.  10 

Jan.  29.  Ft.  Duchesne,  Utah Jan.  10 

Jan.  29.  Philadelphia,  Pa Jan.    3 

Adv.,   Eng.    Record,  Jan.  3  to  24. 
"Jan.  30.  Newport,  R.   I Jan.    3 

Adv..   Eng.    Record,   Jan.  3  to  24. 

Jan.  31.  FL   Caswell,  N.  C Jan.  10 

Feb.    2.  Ft.  Wadsworth,  N.  Y Jan.  10 

Feb.    3.  New  York,  N.  Y Jan.  10 

Adv.,  Eng.   Record,  Jan.  10,  17. 

Feb.    3.  San  Francisco,  Cal Jan.    3 

Feb.    4.  Algiers,    La Jan.  17 

Feb.    4.  Boston,  Mass Jan.  10 

Feb.    5.  Grand   Rapids,  Mich Jan.  10 

Adv.,   Eng.   Record,  Jan.  10  to  24. 

Feb.    5.   Ft.  Apache,  Ariz Jan.  10 

Feb.    6.  Ft.   Logan,   Colo Jan.  10 

Feb.    7.  Sewer,    Philadelphia,    Pa Jan.  10 

Feb.    7.  Dry  dock,  Philadelphia,  I'a Dec.  '20 

Feb.    9.  San    Diego,    Cal Jan.  17 

Feb.    9.  Superior,   Wis Jan.  17 

Feb.    9.  Little   Rock,   Ark Jan.  10 

Adv.,  Eng.  Record,  Jan.  10  to  24. 
Feb.  10.  Chicago,  111 Jan.  17 

Adv.,  Eng.  Record,  Jan.  17,  24. 

Feb.  10.  Memphis,  Tenn Jan.  17 

Feb.  10.  Boston,    Mass Jan.  10 

Feb.  11.  Newport,  R.  I Jan.  24 

.\dv.,  Eng.  Record,  Jan.  24. 
Feb.  12.  Memphis,   Tenn Jen.  17 

Adv.,  Eng.  Record,  Jan.  17.  24. 
Feb.  12.  St.  Augustine,  Fla Jan.  17 

Adv.,  Eng.  Record.  Jan.  17.  24. 

Feb.  12.  Boston,    Mass Jan.  17 

Feb.  12.  Newport,  R.  I Jan.  10 

Adv.,  Eng.   Record.  Jan.  10  to  24. 
Feb.  13.  Norfolk,  Va Jan.  17 

Adv.,  Eng.   Record,  Jan.  24. 
Feb.  16.  Ft.    Riley,   Kan Jan.  17 

Adv.,  Eng.  Record.  Jan.  17.  24. 
Feb.  16.  New  York,  N.  Y Jan.  17 

Adv.,  Eng.  Record.  Jan.  17,  24. 

Feb.  16.  Boston,    Mass Jan.  17 

Feb.  17.  Phoenix,  .\rlz Jan.  24 

Feb.  18.  Boston,    Mass Jan.  24 

Feb.  18.  Dallas,   Tex Jan.  24 

Feb.  18.   San  Francisco,  Cal Jan.  17 

Feb.  19.  Duluth,  Minn Jan.  34 

Adv.,   Eng.   Record,   Jan.   24. 
Feb.  19.  Grand   Rapids,  Mich Jan.  24 

Adv.,   Eng.   Record,   Jan.   24. 

Feb.  19.  Chilocco,    Okla.    Ter Jan.  24 

I'eb.  19.  Ft.    D.    A.    Russell,    Wyo Jan.  24 

Feb.  19.  Burlington,  la Feb.  17 

Adv.,  Eng.  Record.  Jan.  17,  24. 
Feb.  20.  Burlington,    Vt Jan.  24 

Adv.,  Eng.  Record,  Jan.  24. 

Feb.  20.  New  York,  N.  Y Jan.  24 

Feb.  20.  Boston,  Mass Jan.  24 

Feb.  21.  Boston,    Mass Jan.  24 

Feb.  21.  Bldg.,  Philadelphia,  Pa Jan.  17 

Feb.  24.  Chicago,   111 Jan,  24 

Feb.  25.  Creston,    la Jan.  17 

Adv.,  Eng.  Record,  Jan.  17,  24. 
Mar.    3.  Helena,    Mont Jan.  24 

Adv.,  Eng.  Record,  Jan.  24. 

Mar.   5.  Haines.  Alaska    Jan.  24 

Mar.    5.  JanesvlUe,  Wis Jan.  24 

Mar.  14.  Dry  dock,  Cavlte,  P.  I Dec.  20 

BUILDINGS. 

Jan.  26.  School,  Washington,  D.  C Jan.  24 

Jan.  26.  School,  Boston,   Mass Jan.  24 

Jan.  27.  Library,   Jackson,    Mich Jan.  17 

Jan.  27.  School,  Abercrombie,  N.  D Jan.  10 

Jan.  28.   Hospital,    Kings    Park,    L.    1..    N.    Y..  .Jan.  17 
Adv.,   Eng.  Record,  Jan.   24. 

Jan.  28.  Court  house,  Centerville,  la Jan.  10 

Jan.  28.  Library,  San  Bernardino,  Cal Jan.  10 

Jan.  29.  School,    Y'ork,    Pa Jan.  24 

Jan.  30.  School,  Chicago,   111 Jan.  24 

Jan.  30.  Masonic  Temple,  Washington,  D.  C. .  .Jan.  10 

Jan.  ,30.  School,    Geneseo,    N.    Y Dec.  IS 

Jan.  31.  School,    Hoqulam.    Wash Jan.  24 

Jan.  3 1.  Church,    Scotchbridge,   0 Nov.  2« 

Jan.  —  Church,  Marine  City.  Mich Dec.  27 

Feb.    1.  Church,   Springfield,   O Jan.  10 

Feb.    1.  School,   Clarksvllle,    la Jan.    3 

Feb.     1.  Hospital,    Springfield.    O Jan.    3 

Feb.     1.  Office  Bldg..   Flint,    Mich Dec.  27 

Feb.    1.  Pub.  Bldg.  Plans,  Louisville,  Ky Dec.  27 

Feb.    1.  School,    Dickinson.    N.    Y Dec.    • 

Feb.    2.  School,  New  York.  N.  Y Jan.  24 

Feb.    2.  Court  House,  Hamburg,  Ark Jan.  24 

Feb.    2.  School,  Syracuse,  N.   Y Jan.  24 

Feb.    2.  School,   Darlen.    Wis Jan.  1 7 

Feb.    2.   Hotel,  Beaumont.  Tex. Jan.  10 

Feb.    2.  Warehouse,  Aberdeen,   S.    D Jan.  10 

Feb.    2.  City   Hall,   Houston,   Tex Dec.  18 

Feb.    3.  School,  Clinton,  La Jan.  24 

Feb.    3.  School,  Columbus,  O Jan.  10 

Feb.    6.  Pub.   Bldg..   Boone.   la Jan.  24 

Feb.     7.   School.  Toledo.  O Jan.  17 

Feb.  10.  School,  Huntington,  W.  Va Jan.  24 

Feb.  10.  Court  house,  Lawrence,  Kan Jan.  17 

Feb.  14.  Library,  Norfolk,  Va ,Ian.  10 

F'eb.  17.  Church.  Carrollton,   Ky Jan.  17 

Feb.  18.  Court   house,   Lawrence,    Kan .Tan.  24 

Feb.  18.  Church.  Selma.  Ala Jan.  17 

Feb.  20.  Court  House,  Newport,  Ind Jan.  24 

Feb.  25.   School.   Quincy.    Ill Jan.  10 

Feb.  28.  Pub.   bldg  plans.   Columbus.  O Dec.  20 

MISCELLANEOUS. 

Jan.  24.  Breakwater.    Halifax.    N.    S Jan.    3 

Jan.  20.  Supplies.  Brooklyn.   N.   Y Jan.  17 

Jan.  27.   Pier.   New  Y'ork.  N.   \ Jan.  17 

Jan.  28.   Levee  Work,  Shieveport,  La Jan.  24 

Jan.  29.   Supiilles.   New   York.  N.   Y' Jan.  24 

Feb.     2.   Ash  carts,  etc..  Brooklyn.  N.  Y Jan.  24 

Feb.     3.   E.  Ry.  franchise.  Pasadena.  Cal Jan.  17 

Feb.    4.  I.evee  Work.  Shreveport.  La Jan.  17 

Feb.     5.   Levee   Work,   Bossier  Cltv,    La Jan.  10 

Feb.  1  7.   Cement.  Winnipeg.  Man .Tan.  1 7 

.\dv..  Fug.   Hecord.  Jan.  17,  24. 

Mar.    1 .   f iradlng.    Beaumont.   Tex Jan.  24 

Mar.    4.   St.  Ry.  franchise,   Manila,  P.  I Nor,  IB 

Mar.  —  R.  R.  Work,  Creede,  Colo Jan.  10 

B.  E.  work,  Cincinnati,  O Dae,  20 
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Broader  Applications  of  Engineering  Talent. 


Although  even  among  the  intelligent  there 
is  still  much  misapprehension  as  to  what  an 
engineer  is,  it  is  encouraging  to  observe  that 
the  public  estimation  of  the  work  of  the  pro- 
fession is  steadily  advancing.  The  more  en- 
lightened and  progressive  are  even  now  be- 
ginning to  comprehend  that  the  engineer  can 
do  something  more  than  "adapt  the  great 
sources  of  power  in  nature  for  the  use  and  con- 
venience of  man."  In  other  words,  the  ser- 
vices which  the  engineer  is  called  to  render  to 
the  community  are  passing  onward  from  the 
material  into  moral  and  ethical  fields.  Men  of 
large  capacity  and  thorough  engineering 
training  are  coming  to  be  recognized  as  among 
those  best  equipped  for  managing  great  enter- 
prises and  solving  large  problems  intimately 
affecting  the  social  welfare.  In  an  address  re- 
cently delivered  at  a  dinner  of  the  Lehigh 
Alumni  Association  in  New  York,  President 
Alex.  C.  Humphreys,  of  the  Stevens  Institute 
of  Technology,  emphasized  particularly  some 
elements  of  engineering  education  especially 
valuable  in  assisting  to  develop  this  broader 
type  of  engineering  talent. 

Discussing  the  question  now  so  prominent  In 
industrial  fields,  President  Humphreys  said: 
"As  an  engineer  and  a  manager  of  properties, 
it  seems  to  me  that  in  no  other  line  is  there  a 
better  opportunity  for  such  good  work  in  con- 
nection with  the  solution  of  the  labor  problem 
than  in  the  technical  schools.  The  graduates 
of  our  technical  schools  are  becoming  more  and 
more  the  administrative  ofllcers  of  our  industri- 
fti  coRcerns,  tbe  connecting  link  between  Cap- 


ital and  Labor.  Frequently  the  decision  between 
strike  and  no  strike  rests  with  the  manager 
and  his  staff.  Many  a  strike  has  been  finally 
occasioned  by  the  lack  on  the  part  of  the  man- 
ager of  the  ability  to  see  both  sides  of  a  ques- 
tion. The  strength  of  purpose  to  protect  the 
property  of  Capital  should  be  coupled  with 
tactfulness  and  human  sympathy.  The  engi- 
neer should  appreciate  that  the  highest  effi- 
ciency in  the  operation  of  his  works  can  only 
be  obtained  by  looking  upon  his  workmen  as 
fellow-men,  entitled  to  share,  beyond  the  daily 
wage,  in  the  prosperity  of  the  undertaking. 
-\nd  if  his  directors  insist  that  the  manage- 
ment must  eliminate  all  features  except  those 
that  pay,  with  his  broader  training  he  can 
probably  succeed  in  demonstrating  that  in  the 
long  run  the  Golden  Rule  does  pay  in  the  man- 
agement of  industrial  properties. 

"It  is  then  most  important  that  these  engi- 
neers should  be  educated  not  only  to  be  thor- 
oughly efficient  technically,  but  to  be  finally 
and  practically  efllclent  as  leaders  of  men.  If 
good  results  are  to  be  obtained  workmen  must 
respect  those  In  authority  over  them.  The 
manager  who  is  simply  one  of  themselves  fails 
to  command  their  entire  respect;  still  less  is 
the  theorist,  who  constantly  exhibits  his  In- 
sufliciency  in  practical  affairs,  able  to  secure 
their  confidence.  The  intelligent  workman  is 
quick  to  acknowledge  the  supremacy  of  the 
man  who  has  a  complete  command  of  his  busi- 
ness in  detail  and  as  a  whole.  Such  a  com- 
mand only  comes  to  the  man  trained  in  theory 
and  practice.  I  do  not  claim  that  this  training 
must  be  obtained  in  a  technical  school,  but 
somehow  it  must  be  obtained,  and  It  can  be 
best  and  most  easily  obtained  in  a  good  school 
of  technology." 

The  achievement  of  the  technical  schools 
during  the  past  generation  in  showing  that 
there  is  no  opposition  between  theory  and  prac- 
tice in  the  scientific  fields  has  come  to  be 
pretty  wejl  recognized.  The  importance  of  the 
laboratory  method  of  technical  instruction  is 
now  universally  accepted,  but  President 
Humphreys  well  remarks  "that  it  must  never 
be  forgotten  that  the  engineer  is  not  primarily 
a  scientist.  Better  for  the  engineer  to  know 
well,  only  the  science  of  his  specialty  and  be 
able  to  efficiently  apply  that  little  than  to  know 
much  of  science  and  be  unable  to  bring  it  into 
efiicient  practice."  He  contended  also  "that 
the  exclusive  study  of  pure  science  is  less  nar- 
rowing than  the  exclusive  study  of  dead  lan- 
guages, that  the  study  of  applied  science  is 
decidedly  broadening,  and  that  the  curriculum 
for  the  engineer  students  should  be  broadened 
to  include  such  studies  as  English  literature, 
logic,  history,  economics  and  modern  lan- 
guages. The  engineer  actually  needs  to  have 
a  working  command  of  his  own  language."  Of 
the  necessity  for  emphasizing  this  latter  point 
the  editor  of  a  technical  journal  is  perhaps 
more  fully  cognizant  than  anyone  else.  The 
frequent  clumsiness,  redundancy  and  tautol- 
ogy, not  to  mention  other  faults  in  grammar 
and  rhetoric,  of  an  engineer's  report  or  de- 
scription of  work  certainly  does  not  tend  to 
enhance  the  public  appreciation  of  engineering 
as  a  learned  profession.  Indeed,  most  unfor- 
tunately, such  shabby  clothing  not  Infrequent- 
ly causes  an  unduly  low  estimate  of  the  worth 
and  dignity  of  truly  able  reports  of  Investiga- 
tions and  descriptions  of  engineerii^g  achieve- 
ment which  should  command  admiration.  The 
habit  of  using  good  language  accurately  tends 
also  to  help  the  habit  of  thinking  accurately 
and  clearly,  and  the  man  who  can  think  well 
will  have  added  much  to  his  power  If  he  can 
with  facility  gracefully  express  the  product  of 
his  mind. 

Anotlier  Upe  of  instruction  seldom  If  ever 


emphasized  aa  a  part  of  an  engineer's  educa- 
tion was  strongly  urged  by  President  Hum- 
phreys when  he  said:  "I  claim  that  the  engi- 
neer student  should  have  some  training  in 
business  methods.  He  should  be  at  least  shown 
that  when  he  goes  out  into  the  world  he  will 
be  called  upon  to  follow  his  profession  within 
certain  limits  set  by  commercial  requirements 
and  conditions.  We  cannot  expect  to  train  the 
students  to  be  expert  book-keepers,  nor  is  it 
necessary  or  desirable  to  do  so;  but  we  can 
expect  to  give  them  what  Is  of  far  more  value 
and  what  many  book-keepers  do  not  possess — 
a  sound  knowledge  of  the  principles  of  double 
entry  book-keeping.  This  knowledge  engineers 
and  works  managers  need  to  enable  them  to 
exercise  a  close,  intelligent  and  Independent 
supervision  of  manufacturing  cost.  They 
should  be  shown  the  dangers  of  confusing  cap- 
ital and  revenue  entries  and  the  necessity  of 
providing  for  depreciation  through  some 
scheme  based  upon  an  exhaustive  examination 
of  local  conditions.  They  should  be  shown 
that  books  of  account  can  unfortunately  be 
so  kept,  either  through  Ignorance  or  design, 
as  to  hide  the  facts  and  to  so  present  a  war- 
rant for  the  payment  of  dividends  unearned. 
They  should  be  shown  that  this  and  more  they 
will  need  to  know  if  they  are  to  be  competent 
as  managers  or  reliable  as  advisers  in  connec- 
tion with  the  purchase  of  properties."  Too 
many  of  our  young  engineers  who  have  a  fair 
ability  to  use  calculus  have  not  learned  the 
simplest  business  arithmetic  and  frequently 
forget  or  seem  to  forget  the  relative  as  well 
as  the  absolute  commercial  value  of  materials, 
time  and  services.  "If  nothing  more  can  be 
done  In  the  Department  of  Economics,"  Presi- 
dent Humphreys  recommends  that  at  least 
"there  should  be  given  enough  instruction  In 
the  science  of  statistics  to  warn  the  students 
against  the  danger  of  drawing  conclusions 
from  insufficient  or  inconsistent  data." 

The  question  has  sometimes  been  raised, 
and  Is  again  brought  forcibly  to  mind,  Is  suf- 
ficient differentiation  made  in  our  engineering 
colleges  between  the  training  for  the  practice 
of  thetart  and  the  practice  of  the  profession  of 
engineering?  We  fear  that  in  most  of  these 
colleges  but  one  curriculum  Is  open  alike  to 
the  young  man  who  can  best  serve  the  com- 
munity as  a  draftsman,  a  good  instrument 
man  or  a  conscientious  inspector  and  to  him 
who  has  capacity  to  become  a  master  of  men 
and  resources  and  to  direct  alike  human  and 
physical  forces.  While  four  or  even  five  years 
of  technical  training,  following  a  more  or  less 
complete  academic  course,  may  be  requisite 
for  the  latter  student,  would  not  three  years 
in  a  technical  school  after  a  thorough  English 
education  be  sufficient  to  fit  the  former  man 
for  efficient  services?  If  it  be  not  feasible, 
especially  In  the  sma.ller  colleges,  to  complete- 
ly separate  the  two  classes  of  students,  might 
not  something  In  this  direction  be  accom- 
plished by  a  proper  use  of  the  elective  power 
In  the  choice  of  studies  and  by  giving  diplomas 
of  different  grades  for  courses  of  different 
length  and  scope,  In  the  various  departments 
of  engineering,  civil,  mechanical,  electrical 
and  the  others? 


State  Civil  Service  Examinations  for  civil  en- 
gineering draftsmen  at  $4  to  %h  per  day  will  be 
held  throughout  the  State  of  New  York  on  Sat- 
urday, February  28,  as  announced  among  the 
proposals  published  in  another  column.  The 
examinations  will  be  open  to  non-residents. 
Persons  wishing  to  take  the  examinations 
should  file  applications  in  due  form  before  noon 
of  February  23,  and  may  obtain  blanks  and  fur- 
ther information  by  writing  to  Chief  Examiner, 
State  Civil  Service  Commission,  Albany,  N.  Y. 
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Water  Waste  Detection  in  New  York  City. 


The  Department  of  Water  Supply.  Gas  and 
Electricity  of  the  City  of  New  York  is  talcing 
energetic  measures,  under  the  able  administra- 
tion of  Commissioner  Rol)ert  G.  Monroe  and 
Chief  Engineer  Nicholas  S.  Hill,  Jr.,  to  get 
definite  information  as  to  the  exact  condition 
of  the  water  distribution  system  in  several 
typical  districts  of  the  Borough  of  Manhattan. 
If  the  steps  taken  prove  as  successful  as  is 
hoped  and  as  the  work  already  accomplished 
seems  to  indicate,  the  plan  will  probably  be  ex- 
tended. This  work  on  the  part  of  the  depart- 
ment comes  at  a  particularly  opportune  time, 
as  it  will  greatly  facilitate  the  investigations  of 


as  possible  the  figures  for  the  non-resident  -pop- 
ulation and  any  other  significant  data. 

The  total  metered  consumption  of  the  dis- 
trict being  deducted  from  the  total  amount  sup- 
plied to  the  district  as  measured  by  the  Pito- 
meters,  the  difference  shows  the  amount  of  un- 
metered  consumption  plus  the  waste.  Under 
ordinary  conditions,  this  difference  for  the 
hours  of  2  to  4  a.  m.  measures  the  amount  of 
waste  in  the  district.  Local  conditions  may 
modify  this  conclusion,  however,  as  in  the  case 
of  one  of  the  districts  considered  in  New  York 
where  the  pressure  is  not  great  enough  to  sup- 
ply the  upper  floors  of  the  buildings  during  the 
day,  and  especially  in  the  large  apartment 
houses  tanks  have  been  provided  on  the  top 
floors,  which  are  filled 
during  the  night  for 
use  the  next  day.  Spe- 
cial conditions  like  this 
may  affect  very  ap- 
preciably the  night  con- 
sumption of  water,  and 
it  requires  considerable 
experience    to    be    able 
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to  tap  the  main  under  pressure  and  insert 
through  a  1-inch  corporation  cock  the  two  ori- 
fice tubes  of  the  Pitometer,  details  of  which  are 
given  in  an  accompanying  cut.  A  special  cap 
fitting  on  to  the  cock  simplifies  the  insertion  of 
the  tubes.  The  ends  of  the  tubes  projecting 
into  the  main  are  placed  so  that  one  orifice 
points  against  the  current  and  the  other  with  it. 
They  are  provided  with  cutwaters  so  as  to 
cause  as  little  eddying  as  possible.  The  other 
ends  of  the  orifice  tubes  are  connected  by  cloth- 
insertion  rubber  tubing  to  the  ends  of  a  glass 
XJ-tube  or  manometer,  each  arm  of  which  is 
about  2  feet  long  and  5/16  inch  in  internal  di- 
ameter. The  bottom  of  this  U-tube  is  filled  with 
a  mixture  of  carbon  tetrachloride  and  gasoline 
having  a  specific  gravity  of  1.25  at  ordinary 
temperatures.  In  some  cases,  however,  where 
a  very  high  velocity  is  to  be  measured,  Mr. 
Cole  has  used  a  mixture  having  a  specific  grav- 
ity of  1.5,  as  otherwise  the  defiections  would 
be  beyond  the  limits  of  the  U-tube.  A  blow-off 
for  the  removal  of  air  from  the  apparatus  is 
located  at  the  top  of  each  arm  of  the  U-tube, 
stopped  with  an  ordinary  pinch-cock,  as  shown 
Top  of  Pipe,  \  /  EsHmafed  /ncrusfahon. 


A^0  of  Pipe-  30  Years. 
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Details   of   Pitometer   Orifices. 
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Messrs.  Burr,  Freeman  and  Hering,  who  were 
recently  appointed  to  make  a  thorough  report  on 
the  water  supply  of  the  city  and  all  possible 
means  of  increasing  it.  The  amount  of  water 
supplied  to  the  Boroughs  of  Manhattan  and  the 
Bronx  at  the  present  time  is  approximately  115 
gallons  per  inhabitant  daily,  which  is  unques- 
tionably more  than  is  actually  utilized.  How 
much  morails  what  the  department  is  now  pro- 
ceeding to  find  out  by  the  only  practical  method 
— actual  measurement.  It  is  probable,  how- 
ever, that  the  preventable  waste  is  not  nearly 
so  great  a#l8  popularly  supposed. 

What  is  known  as  the  Ooie-B'lad  Pitometer  is 
being  used  in  these  investigations.  The  essen- 
tial features  of  this  instrument  were  independ- 
ently devised  about  six  years  ago  by  the  late 
Henry  Flad,  of  St.  I.x)uls,  and  Mr.  Edward  S. 
Cole,  of  Chicago.  The  instrument  has  been 
brought  to  its  present  improved  condition 
through  the  efforts  of  Mr.  Cole,  who  is  a  mem- 
ber of  the  firm  of  John  A.  Cole  &  Son.  of  Chi- 
cago. Mr.  Cole's  methods  and  instruments  have 
been  used  for  the  detection  of  water  waste  in 
several  cities,  notably  Columbus,  O.,  and  Terre 
Haute,  Ind.,  with  excellent  results,  but  the 
method  has  never  received  any  great  publicity. 

The  system  as  applied  In  New  York  is  as  fol- 
lows: The  city  is  divided  into  large  districts, 
the  boundaries  of  which  are  so  selected  that  the 
entire  water  supply  for  each  can  be  made  to 
pass  through  one  or  two  large  mains.  These 
mains  are  tapped  under  pressure  and  a  1-inch 
corporation  cock  attached,  through  which  the 
tubes  of  the  Pitometer  are  inserted  when  it  Is 
desired  to  obtain  a  record  of  the  quantity  of 
water  flowing  Into  that  district.  The  instru- 
ment gives  a  continuous  record  of  this  quan- 
tity. At  the  same  time  inspectors  are  sent 
around  to  obtain  the  figures  for  the  quantity  of 
water  supplied  to  the  district  through  me- 
ters. The  population  of  the  district  is  also  ob- 
tained, either  from  the  city  census  records  or 
by  the  Inspectors,  who  also  obtain  as  accurately 
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to  interpret  correctly  the  results  of  such  in- 
vestigations. If  the  amount  of  waste  and  leak- 
age Is  found  to  be  enough  to  warrant  further 
investigation,  the  large  district  is  subdivided 
into  smaller  ones  and  a  similar  process  is  fol- 
lowed until  the  trouble  is  located. 

The  only  essential  feature  of  this  system  of 
waste  detection  ihat  distinguishes  it  from  any 
other  is  in  the  use  of  the  Pitometer,  by  which 
a  continuous  and  accurate  record  of  the  flow  in 
the  main  is  obtained  at  a  minimum  expense  and 
without  shutting  oit  the  supply  for  the  Insertion 
of  valves  and  meters.    AH  that  is  necessary  is 


in  the  photograph  of  the  instrument.  The  spe- 
cial liquid  in  the  U-tube  was  chosen  with  the 
object  of  uniformly  maintaining  at  a  specific 
gravity  of  1.25,  a  differential  effect  between  the 
two  arms  of  the  tube  equivalent  to  four  times 
the  simple  water  head,  thus  making  the  instru- 
ment sensitive  to  very  slight  variations  in  the 
velocity.  It  is  stated  that  the  instrument,  if 
caretnliy  used,  can  be  depended  on  to  meas- 
ure velocities  as  low  as  4  inches  per  second. 
At  ordinary  pipe  velocities  the  deflections  may 
run  up  to  24  Inches  and  need  not  then  be  read 
y^xy  closely, 
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The  velocity  of  the  water  in  the  main  atfeot.s 
Ihe  deflection  in  the  U-tube  according  to  the 
law  of  the  paraljola,  V  :=  c  V  2gh,  in  which  li 
is  one-quarter  of  the  total  deflection.  For  the 
%-inch  orifices  the  coefficient  c  has  been  found 
by  experiment  to  be  .80.  For  1/16-inch  orifices 
it  is  slightly  greater.    The  curve  of  the  %-lnch 


The  velocity  of  the  water  at  whatever  point 
the  orifices  are  placed  can  be  determined  by 
this  formula  or  scaled  directly  from  the  plotted 
calibration  curves.  What  is  called  a  traverse 
of  the  main  can  thus  be  obtained,  showing  the 
velocity  at  each  point  along  a  diameter  of  the 
pipe.    From  this  traverse  the  point  of  maximum 
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first.  Two  diagrams  can  thus  be  made  showing 
the  range  of  velocities  in  a  vertical  plane  and 
also  in  a  horizontal  plane.  It  has  been  found 
that  the  ratio  between  the  mean  and  the  cen- 
ter velocities  holds  good  for  a  given  pipe  at  all 
velocities,  although  it  is  not  the  same  for  pipes 
of  different  sizes  or  conditions.  The  ratio  of 
mean  to  maximum  velocity  varies  from  .70  to 
.90. 

A  remarkably  Interesting  pipe  traverse  of 
a  12-inch  high  service  main  at  Fortieth  Street 
and  Sixth  Avenue  is  shown  in  an  accompanying 
illustration.  The  pipe  is  thirty  years  old  and 
the  first  thing  that  was  discovered  in  connec- 
tion with  the  main  was  an  incrustation  which 
reduced  the  diameter  by  a  full  inch.  The  ve- 
locity of  the  water  in  this  main  was  far  be- 
yond any  reasonable  amount,  the  maximum  be- 
ing about  7.3  feet  per  second,  and  the  average 
5.08  feet  per  second.  The  very  close  agree- 
ment with  the  curve  of  the  several  points  from 
which  the  traverse  was  plotted  is  characterla  Ic 
of  the  records  obtained  by  the  Pitometer.  In 
this  case  the  ratio  of  mean  to  center  velocity 
was  .70. 

To  determine  the  velocities  in  the  pipes  for 
any  given  deflection  in  the  U-tube  a  diagram  has 
been  prepared  (not  reproduced  here)  giving  a 
scale  of  deflections  along  the  horizontal  axis 
and  the  corresponding  velocities  along  the  ver- 
tical axis.  This  diagram  facilitates  the  prep- 
aration of  the  traverses ;  and  when  the  mean  ve- 
locity has  been  found  the  discharge  through  the 
pipe  can  be  computed  by  means  of  any  of  the 
standard  pipe  formulas.  Ordinarily,  however, 
the  quantity  of  water  flowing  through  the  pipe 
is  determined  directly  from  the  U-tube  deflec- 


I'lTOMETER    RECOKU    OF    12-INOII    PIPE    AT    FOKTIETU    StKEET    AND    SiXTII    AVENUE. 


orifices  has  been  adopted  as  the  standard,  and 
the  various  pipe  calibrations  have  been  made 
on  this  basis.  The  acc\iracy  of  the  Pitometer 
has  been  established  by  many  weir  and  pump 
tests  and  by  calibration  in  open  channels  where 
the  velocities  indicated  by  the  instrument  were 
compared  with  float  measurements.  In  the  lat- 
ter cases  the  orifice  tubes  were  inserted  up- 
ward through  the  bottoms  of  the  troughs,  with 
the  orifices  about  Vi,  inch  below  the  surface. 
Substituting  the  values  c  =  .80,  g  ^=  32.2,  and 
h  =  V4  d,  the  preceding  formula  becomes  V  = 
3.212  V  d,  in  which  d  is  the  U-tube  deflection  In 
feet. 


velocity  is  noted  and  when  a  permanent  record 
of  the  flow  is  to  be  obtained,  the  orifices  are 
placed  at  this  point.  From  this  traverse  the 
mean  velocity,  ¥„,,  is  also  computed,  by  con- 
sidering rings  a  certain  distance  apart,  say  1 
inch,  in  the  pipe  section  and  averaging  the  ve- 
locities according  to  the  relative  areas  of  the 
rings.  The  relation  between  the  mean  velocity, 
Vm  and  the  center  or  maximum  velocity,  V^, 
is  then  found.  If  It  is  desired  to  be  especially 
accurate,  or  If  It  is  thought  that  the  velocities 
in  the  pipe  may  vary  irregularly  on  account  of 
incrustations,  etc.,  a  second  traverse  may  be 
made  along  the  diameter  90  degrees  from  the 


tions,  by  means  of  another  set  of  diagrams,  one 
for  each  size  of  pipe  used.  That  for  12-inch 
pipes  accompanies  this  description.  The  de- 
flections are  laid  off  horizontally  and  the  dis- 
charge in  gallons  per  day  along  the  vertical 
scale.  Of  the  different  curves  shown,  four 
give  the  discharge  corresponding  to  a  certain 
deflection  when  the  specific  gravity  of  the  liquid 
in  the  U-tube  is  1.50,  and  four  give  it  when  a 
speeiflc  gravity  of  1.25  is  used.  Each  set  of 
four  Is  marked  .70,  .80,  .90,  and  1.00,  the  dif- 
ferent curves  of  the  set  being  used  according  as 
the  ratio  of  mean  to  center  velocities  is  one  or 
another  of  these  values.     If  it  is  not  exactly 
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one  of  these  values  the  correct  value  can  be 
easily  Interpolated. 

To  illustrate  the  use  of  this  diagram,  sup- 
pose the  ratio  of  mean  to  center  velocities  had 
been  found  from  the  pipe  traverse  to  be  .70, 
and  a  given  deflection  was  20  inches.  If  the 
specific  gravity  of  the  liquid  in  the  tube  was 
1.25  the  discharge  through  the  pipe  is  found  to 
be  1,470.000  gallons  per  day.  If  the  specific 
gravity  of  the  liquid  had  been  1.50  the  corre- 
sponding discharge  would  have  been  2,070,000 
gallons.  For  convenience  in  obtaining  the  dis- 
charge directly  from  the  record  without  refer- 
ring to  the  diagram,  Mr.  Cole  has  prepared  slips 
of  cardboard,  one  for  each  of  the  conditions 
most  encountered,  on  which  the  discharge  in 
gallons  per  day  is  laid  off  vertically  according 
to  the  law  of  the  particular  parabola  under  con- 
sidera'.ion.  That  is.  an  inch  near  the  bottom 
of  the  scale  represents  a  much  greater  differ 
ence  in- tH^  quantity  discharged  than  one  near 
the,  top  of  the  scale,  because  at  the  bottom  the 
parabola  is  more  nearly  vertical.  By  simply 
placing  the  correct  slip  with  its  zero  point  on 
the  zero;line  of  the  record,  the  corresponding 
discharge'can  be  read  directly  from  the  slip 
at  the  point  where  the  scale  crosses  the  line 
that  records  the  deflections  in  the  U-tube. 

It  was  found  that  photography  was  the  only 
practical  method  of  obtaining  a  continuous  rec- 
ord of  the  U-tube  deflections,  and  much  time 
was  spent  in  perfecting  this  part  of  the  instru- 
ment, which  has  been  called  a  photo-recorder. 
The  record  is  made  of  (he  surface  of  the  liquid 
in  the  rising  end  of  the  U-tube.  or  that  end 
connected  to  the  orifice  which  points  down- 
stream. When  there  is  no  current  flowing,  the 
liquid  in  the  two  arms  of  the  U-tube  is  at  the 
same  height,  which  is  the  zero  point  for  the  re- 
cording instrument.  When  the  water  begins  to 
flow  through  the  main  which  is  being  inspected, 
the  liquid  in  the  recording  arm  rises.    This  re- 
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travels  at  the  rate  of  IVi  inches  per  hour,  mail- 
ing an  18-inch  record  in  12  hours.  By  a  special 
device  the  record  is  interrupted  for  a  short  in- 
terval every  two  hours,  thus  leaving  a  vertical 
base  line  on  the  record  for  identifying  the  time 
of  any  event. 

When  a  record  is  to  be  made,  a  sheet  of  or- 
dinary velox  paper  10x18  Inches  in  size  is  at- 
tached to  the  drum  and  the  clock-work  started. 
The  liquid  in  the  lower  part  of  the  U-tube,  on 
account  of  its  brown  color,  due  to  iodine,  cuts 
out  the  greater  part  of  the  light  which  would 
otherwise  pass  through  the  tube  and  the  slit 
and  affect  the  velox  paper,  while  in  the  upper 
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is  used  not  so  much  to  determine  the  exact 
pressure  as  to  facilitate  the  interpretation  of 
the  results  of  the  flow  record.  For  example, 
when  the  pressure  and  the  flow  increase  and  de- 
crease together  at  night,  it  is  evident  that  the 
change  in  flow  is  due  mainly  to  the  change  in 
pressure,  and  it  is  probable  that  there  are  a 
number  of  places  where  water  is  flowing  con- 
tinuously from  the  system.  If,  however,  the 
pressure  increases  when  the  flow  decreases.  It 
is  probable  that  the  change  in  pressure  is  due 
to  a  decrease  in  actual  use,  which,  in  connection 
with  a  low  minimum  night  flow,  shows  tha'  the 
district  contains  no  serious  leaks. 


PiTOMETER   ReCOBD   OF   20-INCU   MAIN   AT   ElGUTY-THIRD    STREET. 


DiAOBAM  Showing  Sup  of  Pumps   (Shaded  Area)  at  Columbtjs,  O. 


cording  arm  1b  clamped  Into  a  slot  In  the  box- 
like  recorder,  so  that  no  light  can  pass  into 
the  interior  of  the  latter  except  through  that 
arm  of  the  U-tube.  Directly  behind  the  tube 
is  a  very  narrow  slit,  in  which  are  cut  slight 
notches  so  spaced  as  to  correct  for  the  an- 
gularity of  the  light  and  record  horizontal 
lines  spaced  equal  distances  apart  on  the  re- 
cording drum,  for  convenience  in  reading  the 
deflections.  Just  behind  the  narrow  slit  is  the 
recording  drum,  about  6  Inches  in  diameter, 
which  revolves  on  a  vertical  axis,  the  motive 
power  being  a  special  form  of  clock-work, 
BO  geared   that  the  perimeter  o/  the   drum 


portion  of  the  tube  containing  the  clear  water, 
the  light  is  transmitted  clearly  through  the  slit. 
When  the  record  sheet  is  developed,  a  distinct 
line  of  demarkation  shows  on  the  paper,  indi- 
cating exactly  the  height  at  which  the  liquid 
stood  in  the  tube  at  any  time  within  the  12- 
hour  limit  of  that  sheet. 

In  addition  to  recording  the  flow  in  this  way, 
a  continuous  record  Is  made  on  the  same  sheet 
of  the  pressure  during  the  same  time,  this  be- 
ing done  by  a  narrow  pointer  which  moves  up 
and  down  with  the  pressure  across  the  slit. 
This  pointer  being  perfectly  opaque,  a  clearcut 
line  la  therefore  left  on  tbe  record  sheet,  whlcli 


A  reproduction  of  an  18-hour  record  obtained 
from  the  12-Inch  main  at  Fortieth  Street  and 
Sixth  Avenue,  of  which  a  traverse  has  also 
been  shown,  accompanies  this  description. 
There  was  not  sufilcient  coloring  matter  in  the 
liquid  when  this  record  was  taken,  so  that  the 
difference  in  shade  between  the  parts  of  the 
record  above  and  below  the  record  line  Is  not 
very  marked.  Nevertheless  it  will  be  noticed 
that  the  record  line  itself  is  very  distinct.  This 
record  shows  that  all  night  long  the  rate  of 
flow  through  the  pipe  did  not  fall  below  1,700,- 
000  gallons  per  24  hours,  while  the  maximum 
(Jay  How  was  only  2,070,000  gaUons.    The  nearly 
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horizontal  white  line  across  the  record  is  the 
pressure  line,  which  shows  that  the  pressure 
gradually  rose  during  the  night  till  about  4.30 
a.  m.,  when  it  began  to  fall  again  as  the  con- 
sumption began  to  increase.  In  explanation  of 
the  large  night  consumption  it  may  be  said  that 
much  of  it  was  due  to  the  filling  of  large  tanks 
in  hotels  and  apartment  houses  during  the 
night  for  use  the  next  day. 

The  other  record,  a  portion  of  which  is  re- 
produced, was  taken  from  a  20-inch  pipe  in 
Eighty-third  Street.  In  this  case  the  coloring 
matter  in  the  liquid  was  in  better  condition, 
giving  a  more  distinct  line  of  demarkation.  The 
velocities,  and  therefore  the  deflections,  were 
not  so  extreme  in  this  case  as  in  the  previous 
one. 

The  accompanying  photograph  of  the  Pito- 
meter,  which  shows  it  in  use  recording  a  flow 
of  15,000,000  gallons  per  day  in  a  36-inch  dis- 
charge main,  gives  a  very  good  idea  of  the 
various  parts  and  connections.  The  legs  of  the 
photo-recorder  are  arranged  so  as  to  fold  up 
underneath  the  box  when  the  instrument  is  be- 
ing carried  from  place  to  place.  The  oil  well 
of  the  kerosene  lamp — similar  to  a  student 
lamp — which  furnishes  the  light  is  clearly 
shown  in  that  portion  of  the  instrument  at  the 
right  of  the  picture. 

In  addition  to  discovering  and  locating  wa- 
ter waste,  the  Pitometer  may  also  be  used  to 
determine  the  slip  of  pumps,  as  the  measure- 
ment made  by  the  Pitometer  when  placed  on 
the  mains  from  the  pumps  should  agree  with 
the  measurement  of  flow  as  determined  by  the 
nominal  displacement  of  the  pumps.  A  dia- 
gram accompanies  this  article  showing  the  ex- 
cessive slip  that  occurred  at  a  pumping  sta- 
tion in  Columbus,  O.     The  shaded  area  of  the 


large  districts  have  just  been  made  public,  and 
the  accompanying  table  gives  the  details  in 
condensed  form.  It  should  be  noted  that  at 
the  time  of  the  third  measurement  of  district 
No.  1,  which  is  bounded  by  42nd  and  34th 
Streets,  Lexington  and  Sixth  Avenues,  and  has 
been  called  a  typical  "brownstone"  district,  the 
per  capita  consumption  was  reduced  consid- 
erably, this  being  due  largely  to  the  Inspectors 
sent  around,  who  reported  all  cases  of  leakage 
or  waste  coming  under  their  observation.    Dis- 
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consumption  is  about  ,60  gallons,  but  the 
plumbing  leakage  Is  very  great  and  has  not 
yet  been  fully  measured.  This  data  is  given 
out  rather  with  the  idea  of  showing  what  work 
is  being  carried  on  and  not  with  the  thought 
that  sulBcient  Information  has  yet  been  ob- 
tained for  correct  generalization.  A  district 
on  the  west  side  downtown  is  being  arranged 
for,  and  also  one  in  the  apartment  house  sec- 
tion west  of  Central  Park.  By  the  time  half 
of  the  area  of  Manhattan  has  been  divided  into 
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Results  of  Wateb  Waste   Investigation  fob  District  No.  2. 


trict  No.  2  is  a  tenement  diserict,  from  80th  to 
86th  Streets,  and  from  Second  Avenue  to  the 
East  River.  The  results  given  in  the  table  for 
that  district  are  also  shown  graphically  on  the 
accompanying  diagram.  Both  the  table  and 
the  diagram  speak  for  themselves. 

In  concluding  its  report  on  the  investiga- 
tions, the  officials  of  the  water  department 
state  that  the  flow  in  the  third  district  has  also 


districts  and  these  measurements  taken  and 
computations  made,  the  public  will  have  a  very 
fair  idea  of  what  becomes  of  the  Croton  wa- 
ter and  Just  what  condition  the  distribution 
system  is  in.  Effective  remedies  can  only  be 
applied  after  the  facts  are  fully  obtained. 


Results   of   Water   Waste     Investigation   with  the    Cole-Flad  Pitometer. 


Number   of  Test. 
Date  of   Test. 
Population  Statistics  : 

(1)  Total   Resident   Population— U.    S.   Census    (1900). 

(2)  Non-Resident  Population   estimated  by   canvass.... 


Dec.  17-19, 
1902. 
8,396 
3,760 
12,156 
1,104 
7.172 
1,224 
4,984 


(3)   Total    Population — Resident   and    Non-Resident 
(4  J   Number  of  families  supplied  on  frontage  rates 

(5)   Estimated  population  on   frontage  rates 

(6j    Population   metered — Resident   (1)  —  (5) 

(7)  Total  Population  Metered — Resident  and  Non-Res.  (Est.) 
Statistics  of  tiupply  : 

(8)  Total  flow  measured  Into  district 1,871,000 

(9)  Total  flow  measured  out  of  district 

(10)  Total  daily  supply  in  gallons   (8) — (9) 1,871,000 

Statistics  of  Consumption : 

Number   of    tiouses   unmetered 1,019 

(11)  Number  of   metered  houses 389 

(12)  Gallons  metered^Average  daily  from  Dept.    records.  .      638,000 

(13)  Gallons  supplied  pop.  paying  frontage  rates  (10)  —  (12)  1,233,000 

(14)  Total    (12)  -f  (13)    1,871,000 

(15)  Total  plumbing  leakage  reported  from  inspection 42,429 

(16)  Net  consumption  and  street  main  lealiage  (14) — -(15)..  1,828,571 

(17)  Street  main   leakage  found 

(18)  Net  consumption    (16)— (17) 1,828,571 


-District  No.  1.- 
2. 
Dec.  21-22, 
1,902. 
8,396 
3,760 
12,156 
1,104 
7,172 
1,224 
4,984 

1,700,000 

1,700,666 

1,019 

389 

638,000 

1,062,000 

1,700,000 

42,429 

1,657,571 


3 

Jan.  9-12, 

1903. 

8,396 

3,760 

12,156 

1,104 

7,172 

1,224 

4,984 

1,470,000 

1,470,666 

1,019 

389 

638,000 

832,000 

1,470,000 

42,429 

1,427,571 


District  No.  2. 
1. 
Dec.  20-22, 
1902. 
38,906 


7,771 

32,638 

6,268 


1,440,000 

1,440,666 

971 

174 

293,000 

1,147,000 

1,440,000 

369,000 

1,071,000 


(19)  Gross  per  capita  con.  based  on  resident  pop.  (lO)-^(l) . 

(20)  Gross  per  capita  con.  based  on  total  pop.  (10)-f-(3) .... 

(21)  Net  per  capita  con.  based  on  resident  pop.  (18)-;-(l) . . . 

(22)  Net  per  capita  con.  based  on  total  pop.   (18)-i-(3) . . .  . 

(23)  Metered  per  capita  con.  based  on  res.  pop.   (12)-h(6). 

(24)  Metered  per  capita  con. — Res.  and  Non-res.   (12)H-(7) . 

(25)  Ratio-minimum  night  consumption  to  aver,  for  24  hrs.  . 
Leakage  Inspection   (House  to  House): 

(26)  Number   of   buildings   inspected 

(27)  Number  of   buildings   with   leaky   fixtures 

(28)  Number  of  fixtures   reported   leaking 

(29)  Number  of  ball-cocks   reported   leaking. 


223 
154 
218 
150.4 
522. 
128 
.90 

599 
161 


1,657,571 

203 

140 

197.7 

136.5 

522. 

128 

.90 

599 
161 


1,427,571 

175 

121 

170.2 

117.5 

522. 

128 

.90 

599 
161 


1,071,000 
37 


27.6 

'  46.8 

" '  .50 

1,047 
713 


(30)  Sewer    inspection — date    made Dec.  17-18, 

1902. 

(31)  General    results Small  flow. 

Financial  Statistics  : 

(32)  Yearly    revenue    from    frontage   rates , ?18,115.00 

(33)  Yearly    revenue    from    meter    rates 31,000.00 

(34)  Total  yearly  revenue  (32)    +  (33) 49,115.00 

(35)  Yearly  revenue  per  capita  based  on  res.  pop.  (34)-v-(l) . . .  5.85 

(36)  Yearly  revenue  per  capita  based  on  total  pop.  (34)-^(3)  4.03 

(37)  Revenue  per  1,000  gallons  based  on  total  consumption.  0.072 

(38)  City  meter  rate  per  1,000  gallons 0.133 

Incidental  Information  : 

Night   Rate  of   Supply. 

(39)  Minimum  night  rate  in  gallons  per  24   hours 1,740,000 

Total  number  of  metered  houses  In  district 389 

(40)  Number  of  large   meters   read  at  night 20 

(41)  Total   night  rate  of  large  meters   read — Gal.,  24  hrs..  157,000 
(42i    Estimated  total  night  rate  for  all  meters — Gal.,  24  hrs.  574,000 

(43)  Night  rate  of  net  unmetered  consumption 1,123,571 

(44)  .\ight  rate  of  net  unmetered  cons,  per  cap.   (43)-h(5).  .  187 
(4."»  J    .Vpproximate  area  of  district,  acres 127 


$18,115.00 

31,000.00 

49,115.00 

5.85 

4.03 

0.072 

0.133 


1,600,000 

389 

20 

157,000 

874,000 

983,571 

187 

127 


Jan.  11-12, 

1903. 
Small  flow. 

$18,115.00 

31,000.00 

49,115.00 

5.85 

4.03 

0.072 

0.133 


1,300,000 

389 

20 

157,000 

874,000 

683,571 

95.3 

127 


Dec.  19-20, 

1902. 
Small  flow. 

$37,315.00 

14,550.00 

51,865.00 

1.33 


0.0988 
0.133 


720,000 
174 

5,299 

160,000 

201,000 

fl.l 

70 


diagram  represents  the  loss  at  the  pumps. 
This,  of  course,  was  an  exceptional  case,  and 
It  accounted  for  a  large  amount  of  water  that 
was  supposed  to  have  been  going  to  waste  in 
the  distribution  system. 
The  results   of  this    investigation    for  Awo 


been  measured.  This  district  is  bounded  by 
Grand  Street  on  the  north,  East  River  on  the 
east,  Market  Street  on  the  south,  and  Division 
Street  on  the  west,  and  has  a  population  of 
90,000,  but  full  data  concerning  this  district 
has  not  been  compiled.    The  gross  per  capita 


The  Physiological  Effects  of  Compressed 
Air  have  been  observed  by  the  doctors  in 
charge  of  the  Danube  regulation  works  at 
Vienna,  where  675  men  have  been  employed  at 
different  times  upon  the  Nussdorf  lock  on  an 
average  of  553  hours  each.  The  working 
shifts,  including  time  spent  in  the  air  locks, 
were  4  hours  and  the  men  were  off  duty  be- 
tween shifts  8  hours.  When  beginning  work 
each  man  was  required  to  spend  8  minutes  in 
the  air  lock  for  each  atmosphere  of  pressure, 
but  on  leaving  the  works  the  time  in  the  lock 
was  5  minutes  for  a  working  pressure  less  than 
1  atmosphere,  10  minutes  if  the  pressure  was 
between  1  and  1%  atmospheres,  20  minutes  if 
between  1%  and  2  atmospheres,  30  minutes  for 
pressures  between  2  and  2%  atmospheres  and 
35  minutes  for  higher  pressures.  The  hospital 
was  equipped  with  an  air  chamber  in  which 
patients  could  be  put  under  pressure  and  in 
which  the  pressure  could  be  -very  slowly  de- 
creased. In  the  three  years'  duration  of  the 
operations  nearly  49  per  cent,  of  the  men  em- 
ployed required  medical  attendance;  2  died 
and  6  received  permanent  damage  to  their 
health.  The  doctors  reached  the  conclusion  that 
carefully  selected  men  can  work  under  pres- 
sures up  to  5  atmospheres  without  serious 
risk.  Nasal  catarrh  and  diseases  of  the  ear 
and  digestive  organs  particularly  unfit  men  for 
this  work.  They  recommend  that  at  least  5 
minutes  should  be  spent  in  the  air  lock  for  a 
pressure  of  V2  atmosphere,  10  minutes  for  1% 
atmospheres,  20  minutes  for  3%  atmospheres 
and  at  least  30  minutes  for  5  atmospheres;  and 
that  longer  periods  should  be  spent  in  the 
locks  when  leaving  the  space  under  pressure, 
or  as  much  as  20  minutes  for  each  atmosphere 
of  pressure.  The  Importance  of  renewing  the 
air  in  the  locks  especially  when  the  men  are 
required  to  spend  a  considerable  time  in  them, 
is  emphasized,  but  the  temperature  of  the  air 
supply  should  not  exceed  65  degrees  Fahren- 
heit, and  the  quantity  should  not  be  less  than 
1,000  cubic  feet  per  man  per  hour. 
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Civil  EnginecTS  in  the  United  States  Navy. 


charged  with  the  expenditure  of  $7,000,000  or 
$8,000,000  annually. 


Competitive  examinations  for  positions  in 
the  Corps  of  Civil  Engineers,  United  States 
Navy,  will  be  held  on  February  23  at  the  Civil 
Service  Commission  rooms.  Post  Office  Build- 
ing, Chicago,  and  at  the  Navy  Yard,  New  York. 
Candidates  should  obtain  permits  from  the 
Navy  Department.  No  person  will  be  appoint- 
ed who  is  less  than  27  or  more  than  35  years 
of  age.  The  professional  examination  will  be 
preceded  by  a  physical  examination  conducted 
by  a  board  of  medical  officers  of  the  navy  and 
candidates  found  unfit  for  service  physically 
will  not  be  further  examined.  The  technical 
examination  by  a  board  of  officers  appointed 
by  the  Secretary  of  the  Navy  will  comprise 
English  grammar  and  composition,  elementary 
physics,  elementary  geology,  drawing,  arith- 
metic, algebra,  geometry,  trigonometry,  ana- 
lytical geometry,  differential  and  integral  cal- 
culus, applied  mathematics,  including  mechan- 
ics of  solids  and  fluids  and  strains  in  struc- 
tures; construclicn  materials;  engineering 
constructions,  such  as  hea'.ing  and  ventilation, 
workshops,  chimneys,  steam  and  electrical  ma- 
chinery, quay  walls,  wharves,  dry  docks,  sew- 
ers, yard  railways,  pavemen  s,  water  distribu- 
tion, foundations,  etc.;  surveying  (topographi- 
cal, trigonometrical,  acd  hydrographical)  and 
mapping;  ins  rumen  s,  ILeir  use  and  adjust- 
ment. 

In  order  to  pass,  candidates  must  obtain  a 
general  average  of  75  per  cent,  and  an  average 
of  at  least  80  per  cent,  in  applied  mathematics, 
constructional  materials,  and  engineering  con- 
struction. Successful  candidates  w^ill  be  listed 
In  the  order  of  their  relative  merit  as  deter- 
mined by  the  examination.  Each  applicant 
must  present  testimonials  as  to  character,  evi- 
dence of  American  citizenship,  evidence  of  hav- 
ing received  a  degree  in  the  civil  engineering 
course  of  some  professional  institution  of  good 
repute,  and  a  record  of  at  least  five  years' 
practical  experience  as  a  civil  engineer  and 
three  years'  responsible  charge  of  work.  No 
person  will  be  admitted  who  has  been  exam- 
ined at  any  time  within  the  six  months  prior 
to  the  date  of  this  examination. 

Commander  Robert  E.  Peary,  Civil  Engi- 
neer, U.  S.  N.,  has  sent  some  information  in 
this  connection  which  will  be  of  especial  in- 
terest to  young  engineers  seeking  to  better 
Iheir  condition.  From  among  the  men  passing 
the  examination  two,  and  perhaps  three,  will 
l>e  appointed  to  the  Corps  of  Civil  Engineers 
of  the  navy  and  will  enter  the  corps  with  the 
rank  of  junior  lieutenant  with  a  salary  of 
$2,700  per  annum.  At  the  end  of  five  years 
the  pay  will  be  increased  to  $3,000,  and  at  the 
end  of  ten  years  to  $3,500.  The  senior  civil 
engineer  at  the  principal  yards  is  furnished 
with  quarters  by  the  government.  Hank  in  the 
corps  ascends  from  junior  lieutenant  to  cap- 
tain and  the  chief  of  the  Bureau  pf  Yards  and 
Docks  is  at  the  head,  having  the  rank  of  rear- 
admiral  with  pay  and  allowance  varying  from 
$6,200  to  $6,500  per  annum.  At  the  age  of 
sixty-two  or  if  disabled  in  the  course  of  duty, 
members  of  the  corps  are  retired  on  three- 
fourths  pay.  The  corps  now  has  twenty-five 
members  and  it  is  hoped  and  expected  that 
the  present  Congress  will  make  it  possible  to 
Increase  the  number  to  forty.  The  require- 
ments outlined  above  in  connection  with  the 
examination  seem  very  high  but  only  the  best 
men  are  sought  for  this  service,  and  the  op- 
portunities and  responsibilities  are  large.  The 
corps  has  charge  of  all  improvements,  includ- 
ing large  dry  docks  at  all  the  yards  and  sta- 
tions of  the  Navy  Di^partment,  Including  ten 
large  yards  in  the  United  States  and  twelve 
B'alions   scattered   over    the    world,    and     Is 


Hennebique  Fireproof  Construction  in  New  York 
and  Cleveland. 


A  large  amount  of  reinforced  concrete  con- 
struction for  walls,  floors,  columns,  roofs, 
foundations,  tanks,  pipes,  piers,  abutments, 
bridges,  etc.,  has  been  built  in  Europe  on  the 
Hennebique  system.  Care  has  been  taken  in 
the  analysis  of  stresses  and  investigation  of 
conditions  to  arrange  and  proportion  the  rein- 
forcement according  to  the  computed  service 
so  as  to  produce  a  scientific  design  and  make 
the  steel  develop  the  full  strength  of  the  con- 
crete. The  system  is  applied  to  monolithic  con- 
struction, and  Is  comparable  with  various  oth- 
ers which  have  been  used  in  this  country,  the 
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edge,  and  bent  ones  which  are  close  to  the 
horizontal  lower  edge  of  the  girder  in  Its  mid- 
dle third,  and  are  bent  up  to  the  upper  edges 
of  the  girder  at  its  supports,  like  the  outline 
of  the  bottom  chord  in  an  inverted  queen-post 
truss,  which,  in  fact,  the  girder  corresponds 
to.  Another  feature  which  is  considered  im- 
portant is  the  use  of  vertical  U-shaped  bars 
which  engage  the  lower  chords  in  their  loops 
and  extend  to  the  tops  of  the  beams;  these 
are  relied  on  to  take  up  horizontal  shear,  and 
are  shown  by  tests  to,  increase  the  strength 
considerably. 

The  specifications  do  not  define  the  exact 
proportions  of  the  concrete,  but  provide  for 
all  interstices  in  the  aggregate  to  be  completely 
filled  with  cement  mortar,  and  that  one  barrel 
of  cement  be  used  for  each  cubic  yard  of  con- 
crete.   The  gravel  or  broken  stone  is  not  more 
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First      Floor    and     Celling  Plan. 
Pctrf  of  Re'inforcement  Rods  omitted. 

Plan  and  Details  of  Floous  in  Sheldon  Kesidenoe..  New  York. 


principal  differences  being  in  the  character  and 
arrangement  of  the  reinforcement  bars.  It  has 
considerable  resemblance  to  the  Ransome  sys- 
tem which  has  been  used  for  important  build- 
ings and  heavy  floors  as  illustrated  in  The  En- 
gineering Record  in  the  descriptions  of  the 
monolithic  four-story  borax  factory,  at  Bayonne, 
the  St.  James  church,  Brooklyn;  the  Mineola 
court  house,  and  various  floors,  chimneys,  etc. 
The  Ransome  system  secures  great  adhesion 
between  the  steel  and  concrete  by  using  the 
former  in  the  shape  of  twisted  square  bars, 
while  the  Hennebique  system  uses  plain  round 
bars,  lor  which  it  is  computed  that  the  ad- 
hesion is  equal  to  the  ultimate  tensile  strength 
in  a  bar  which  is  bedded  in  concrete  for  a 
length  of  twenty-flve  diameters.  A  character- 
istic feature  of  girder  construction  is  the  use 
of  two  sets  of  rods,  horizontal  ones  in  the  lower 


than  %-inch,  and  "the  steel  or  iron  is  prefer- 
ably covered  with  rust,  to  facilitate  the  forma- 
tion of  an  extra  hard  coat  of  terro-concrete. 
which  prevents  the  penetration  of  moisture  and 
air  to  the  metal."  Wooden  floors  are  laid  on 
2x2-inch  nailing  strips  set  on  the  concrete  and 
filled  between  with  cinder  concrete.  Roofs  are 
generally  covered  with  tar  paper  and  gravel. 
Standard  column  footings  are  calculated  for 
loads  of  3  tons  per  square  foot.  Partitions  are 
4  inches  thick  and  when  used  to  support  upper 
floors  are  claimed  to  be  cheaper  than  4-inch 
tile  partitions.  For  outer  walls  8-inch  brick 
work  is  stiffened  by  J4-inch  steel  rods  2  or  3 
feet  apart  which  are  anchored  to  the  concrete 
columns.  The  girders  are  guaranteed  to  de- 
flect not  more  than  1/800  of  the  span  under  a 
test  load  50  per  cent,  greater  than  the  calcu- 
lated load. 


Jan.  31,  1903. 
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The  five-story  and  basement  residence  of  Mr. 
W.  C.  Sheldon,  on  Fortieth  Street,  New  York, 
is  about  70x25  feet  in  plan,  and  has  all  the 
floors  and  the  roof  made  of  reinforced  con- 
crete of  the  Hennebique  system.  The  main 
walls  are  of  brick  and  carry  the  floors  except 
for  two  single  story  concrete  columns  in  the 
basement.  The  second  and  third  floors  corre- 
spond substantially  with  the  first  floor  which 
is  shown  in  plan.     Adjacent  to  the  light  and 


which  give   the  sections   and   elevation  of  the 
floorbeams. 

The  ceilings  are  thin  concrete  slabs  covering 
the  lower  edges  of  the  floorbeams  and  enclos- 
ing inaccessibly  the  spaces  between  them. 
They  are  1  3/16  Inches  thick  and  are  strength- 
ened by  3/16-inch  longitudinal  and  transverse 
rods,  the  former  12  inches,  and  the  latter  7 
inches  apart.  These  rods  are  spaced  uniformly 
over  all  the  floor  and  ceiling  areas,  but  only  a 


•^    Construction  of  Mansard  Roof  and  Attic  Floor. 


Second  Floor   Servants  Stotirs. 
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arated  to  make  V-shaped  anchors  at  the  ends, 
and  all  are  engaged  between  the  vertical  sides 
of  5/16-inch  suspender  rods  12  inches  apart  as 
shown  in  the  longitudinal  section. 

The  roof  is  made  like  the  floors,  and  is  cov- 
ered with  asphalt  bricks,  welded  together.  At 
the  front  it  is  built  into  the  mansard  face  which 
extends  about  4  feet  above  it  to  form  a  para- 
pet, braced  with  an  inner  sloping  surface  and 
reinforced  in  the  attic  with  vertical  concrete 
webs,  like  the  sides  of  dormers,  which  form 
buttresses.  Both  the  main  and  rear  stairs  are 
made  entirely  of  concrete  which  forms  solid 
masses  with  Inclined  plane  surfaces  on  the 
lower  sides  and  notched  on  the  upper  sides, 
to  form  treads  and  risers.  The  rear  stairs 
turn,  with  mitered  steps,  around  three  sides  of 
a  narrow  well,  and  have  reinforcement  In  the 
walls  of  the  latter  and  under  the  steps.  The 
main  stairs  are  in  half  flights  with  intermedi- 
ate landings,  and  are  seated  at  top  and  bottom 
on  double  or  extra  heavy  floor  girders.  They 
are  reinforced  on  the  same  principle  as  the 
floorbeams,  with  the  ends  of  the  rods  anchored 
to  the  girders  at  the  top  and  bottom  and  with 
stirrups  perpendicular  to  them  in  every  step. 

On  November  4th  oflScial  tests  were  made 
on  a  section  of  the  first  floor,  and  were  wit- 
nessed by  several  civil  and  consulting  engi- 
neers. The  floor  was  designed  for  live  load  of 
60  pounds  per  square  foot,  thus  giving  3,600 
pounds  on  each  floorbeam  panel  3  feet  wide 
and  20  feet  long.  The  estimated  weight  of  the 
beam,  ceiling  and  floor  Increased  this  to  a  total 
of  4,300  pounds.  The  beam  was  loaded  with  14,- 
400  pounds  of  sand,  in  a  rectangular  box  6  feet 
wide  inside  and  3  feet  long  in  a  direction  par- 
allel to  the  axis  of  the  beam.  This  box  was 
placed  symmetrically  on  the  center  of  the  beam 
so  that  its  short  sides  reached  to  the  edges  of 
the  adjacent  beams,  and  on  each  side  of  it,  on 
the  center  line  of  the  beam  were  piled  ten 
cement  barrels  in  a  double  tier,  filling  up  all 
the  space  to  the  end  of  the  beam  and  weighing 
4,000  pounds.  A  total  load,  partly  distributed 
and  partly  concentrated,  of  22,400  pounds,  or 
more  than  six  times  the  required  live  load,  was 
thu9\  imposed,  and  produced  a  total  center  de- 
flection of  1  millimeter  which  disappeared  the 
next  day  after  the  load  had  been  removed,  leav- 
ing no  permanent  set  and  causing  no  injury  or 
cracks.     While   the   beam    was    loaded   in  the 


Reinforcement  of  Main  Stairs.  ^^5*-^ 

Details  of  Staibs  and  Roof  in  Sheldon  Residence,  New  York. 


stair  shafts  there  are  no  floorbeams,  elsewhere 
there  are  transverse  beams  about  36  inches 
apart  in  the  clear,  which  are  supported  by 
the  side  walls.  Parallel  to  the  beams  3/16-inch 
rods  are  bedded  12  inches  apart  in  the  floor 
slab  which  is  1  13/16  inches  thick  with  triangu- 
lar V-shaped  ribs,  1  3/16  inches  deep  and 
about  12  inches  apart  on  the  under  side.  These 
ribs  are  not  indicated  in  the  plan,  but  are 
shown  in  the  transverse  and  longitudinal  views 


few  are  shown  on  the  plan,  the  remainder  be- 
ing omitted  to  avoid  confusion.  The  floor- 
beams  are  reinforced  by  pairs  of  IV^-inch  rods, 
one  horizontal  and  one  bent,  as  shown  in  the 
longitudinal  section.  The  floor  slab  ribs  are 
reinforced  by  single  3/16-inch  rods  parallel  with 
and  close  to  the  lower  edges,  but  bent  up  at 
the  ends  to  engage  the  concrete  above  the  ribs 
in  adjacent  panels,  as  shown  in  the  transverse 
section.     All  of  these   rods  are  split  and  sep- 


middle  with  14,400  pounds  of  sand  a  50-pound 
wooden  block  W8S  dropped  on  it  from  a  height 
of  8  feet  without  injuring  the  floor  and  pro- 
duced a  vibration  1/20  millimeter. 

Measurements  were  taken  at  the  center  and 
both  ends  of  the  beam,  but  no  deflection  was 
observed  except  in  the  center.  Each  of  the 
three  deflection  gauges  had  a  vertical  brass 
plate  a  few  inches  wide  and  high  with  a  hori- 
zontal flange  and  leveling  screws  on  the  lower 
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edge.  An  index  needle  was  pivoted  at  one  end 
of  the  horizontal  center  line  of  the  plate  and 
the  point  traversed  a  circular  scale  with  divi- 
sions representing  1/5  millimeter  deflections. 
Near  the  pivot,  the  needle,  which  was  set  hori- 
toutal  for  no  deflection,  had  a  slot  engaging  a 
spur  on  a  vertical  bar  which  slid  in  guides  and 
had  a  spiral  spring  forcing  it  up  against  the 
lower  end  of  a  wooden  rod  set  against  the  un- 
der side  of  the  floorbeam.  If  the  beam  moved 
np  or  down  there  was  an  equal  displacement 
of  the  spur,  and  the  movement  was  multiplied 
at  the  point  of  the  needle. 

Mr.  Ernest  Flagg  is  the  architect  of  the 
building.  Mr.  O.  F.  Semsch  is  the  architect's 
engineer,  and  Mr.  F.  A.  Burdett  is  the  consult- 
ing engineer.  The  work  was  built  under  di- 
rection of  Mr.  H.  Balfery,  who  is  the  manager 
for  the  Hennebique  patents  and  the  contractor 
for  this  work.  A  report  of  the  test  was  signed 
by  Mr.  Rudolph  P.  Miller,  engineer,  and  Mr. 
F.  H.  Dewey,  assistant  engineer,  of  the  build- 
ing department.  New  York  City;  Mr.  Eugene 
A.  Richard,  superintendent  of  construction; 
Mr.  George  A.  Post,  Jr.,  C.  E.;  Mr.  F.  A.  Bur- 
dett, consulting  engineer;  Mr.  H.  L.  Malmros, 
and  Mr.  O.  F.  Semsch,  architects*  engineer. 

The  new  Salvation  Army  Citadel,  corner  Erie 
and  E^gle  Streets,  Cleveland,  O.,  a  five-story 
building  with  basement,  is  about  50  feet  wide 
and  135  feet  long.  The  first  floor  on  Erie 
Street  will  be  used  for  stores,  the  second  floor 
as  offices  for  the  Salvation  Army  and  foj*  Sun- 
day-school rooms.  In  the  rear,  the  first  and 
second  stories  have  an  auditorium  and  gal- 
leries for  one  thousand  people.  The  upper 
stories  are  to  be  partitioned  for  small  sleeping 
rooms,  and  the  roof  will  be  used  as  a  roof 
garden.  The  building  Is  fireproof  and  all  the 
footings,  columns,  beams,  lintels,  girders,  floors, 
roofs,  galleries  and  staircases  are  built  on  the 
Hennebique  system.  The  floors  are  propor- 
tioned to  carry  a  load  of  150  pounds  per  square 
foot  in  the  first  and  second  stories  and  125 
pounds  on  the  remaining  floors  and  roof. 

On  December  16,  1902,  the  first  fioor  was 
tested  in  the  presence  of  the  architect,  Mr. 
Fred.  Baird;  Colonel  Holtz,  of  the  Salvation 
Army;  Prof.  C.  W.  Marx,  of  the  University  of 
Cincinnati;  Prof.  Eno,  of  the  Ohio  State  Uni- 
versity, Columbus;  Prof.  F.  H.  Neff,  of  the  Case 
School  of  Applied  Science,  Cleveland;  Mr.  C. 
A.  Tooker,  Inspector  of  Buildings,  of  Cincin- 
nati; Mr.  H.  J.  Harks,  Inspector  of  Buildings, 
of  Cleveland,  and  about  one  hundred  guests 
from  Ohio  and  Pennsylvania. 

The  floorbeams  were  8  inches  wide  and  20 
inches  deep,  including  the  4-inch  continuous 
floor  slab,  and  were  reinforced  with  vertical 
and  horizontal  rods  similar  to  those  shown  in 
the  Sheldon  residence.  One  beam  24^4  feet 
long  on  centers,  was  supported  at  one  end  by 
a  concrete  column  14  inches  square,  and  at  the 
other  end  by  a  transverse  beam  11  feet  long. 
Symmetrical  with  the  center  line  of  this  beam 
there  was  built  a  box,  7  feet  wide,  23  feet  long 
and  G  feet  high,  which  was  filled  in  with  gravel 
weighing  110  pounds  per  cubic  foot.  When  the 
load  reached  75,000  pounds,  or  460  pounds  per 
square  foot,  the  deflection  at  the  center  was 
only  3/16  Inch.  At  90,000  pounds,  or  555  pounds 
per  square  foot,  the  deflection  was  5/16  inch. 
After  twenty-four  hours  this  load  was  increased 
to  100.000  pounds,  or  over  GOO  pounds  per 
square  foot,  and  the  maximum  deflection  regis- 
tered 13/32  inch. 

A  Bteel  beam  of  the  same  depth,  and  strong 
enough  not  to  be  strained  over  the  elastic  limit 
would  have  a  computed  deflection  of  1%  inches. 
After  unloading,  the  permanent  deflection  re- 
sulting from  a  load  four  times  as  great  as  the 
beam  was  designed  for  was  1/16  inch. 

Another  panel  of  the  floor  was  supported  on 


similar  floorbeams  on  the  center  lines  of  four 
concrete  columns,  10%  feet  apart  transversely 
and  12^  feet  apart  longitudinally.  Tlie  upper 
surface  of  the  4-inch  floor  slab  was  covered, 
inside  the  column  lines,  by  a  box  filled  with 
gravel  up  to  a  weight  of  300  pounds  per  square 
foot,  which  produced  a  maximum  defiection  at 
center  of  3/32  inch.  The  next  day  the  load  was 
Increased  to  450  pounds  per  square  foot  with- 
out any  perceptible  injury  to  the  floor,  but  no 
more  deflection  readings  were  taken.  The  floor 
and  girder  had  been  built  seven  weeks,  but 
were  not  considered  quite  seasoned. 

The  building  was  erected  by  Mr.  B.  P.  Far- 
agher,  engineer  and  contractor,  and  acknowl- 
edgment for  the  data  from  which  this  descrip- 
tion has  been  prepared  is  made  to  Mr.  L.  J. 
Mensch,  civil  and  contracting  engineer,  Cleve- 
land, O. 


Additional  Experiments  on  the  Compressive  Re- 
sistance of  Concrete-Steel  and  Hooped-Concrete. 


Since  the  publication  of  the  treatise  on  the 
compressive  resistance  of  concrete-steel  and 
hooped-concrete.  a  translation  of  which  was 
printed  in  The  Engineering  Record  of  Decem- 
ber 20  and  27,  1902,  and  January  10,  17  and  24, 
1903,  M.  Considfere  has  made  some  additional 
experiments  on  hooped-concrete  prisms.  These 
experiments,  as  reported  in  "Le  Genie  Civil," 
have  all  confirmed  the  previously  obtained  re- 
sults, and  some  of  the  numerical  values  of 
these  additional  tests  are  given. 

1.  A  prism  19.7  inches  long  of  octagonal  sec- 
tion, 4.3  inches  in  diameter,  was  made  of  con- 
crete containing  840  pounds  of  Portland  ce- 
ment per  cubic  yard  of  gravel  and  sand  mixed 
in  the  proportion  of  1  to  3.  The  gravel  had  a 
greatest  diameter  of  1  inch  and  the  sand  of 
0.2  inch.  The  spirals  were  made  of  iron  wire 
0.17  inch  in  diameter  wound  around  a  cylinder 
of  3%,  inches  diameter  with  a  maximum  pitch 
of  0.7  inch.  Eight  longitudinal  reinforcing 
rods  of  the  same  wire  were  added.  The  total 
sectional  area  of  the  prism  was  15.5  square 
inches.  The  sectional  area  of  the  core  enclosed 
by  the  spirals  was  11.16  square  inches.  The 
prism  failed  by  bending  as  a  column,  without 
rupture,  under  a  load  of  142,000  pounds,  cor- 
responding to  a  pressure  of  9,150  pounds  per 
square  inch  of  initial  section  and  12,700  pounds 
per  square  inch  of  the  section  of  the  core,  which 
alone  remained  intact  under  the  high  pressures. 
The  first  cracks  in  the  external  layer  of  con- 
crete surrounding  the  spirals  appeared  under  a 
pressure  of  3,420  pounds  per  square  inch.  The 
shortening  of  the  prism  was  not  measured  at 
this  stage,  but  was  0.12  per  cent,  under  a  pres- 
sure 286  pounds  and  increased  to  2.4  per  cent, 
of  its  length  when  the  last  measurement  was 
taken  before  failure.  An  identical  prism  made 
of  the  same  concrete,  but  without  reinforcing, 
gave  a  resistance  of  2,240  pounds  per  square 
inch. 

2.  A  prism  of  the  same  length,  19.7  inches, 
of  octagonal  section,  12.6  inches  in  diameter, 
was  made  of  the  same  concrete  as  No.  ]. 
The  spirals  were  of  iron  wire  0.39  inch  in  diam- 
eter and  wound  around  a  cylinder  of  10.6 
inches  diameter  with  a  maximum  pitch  Of  1.46 
inches.  Eight  longitudinal  rods  of  rolled  iron 
0.59  inch  in  diameter  were  added.  The  total 
section  of  the  prism  was  131  square  Inches.  The 
sectional  area  of  the  core  enclosed  by  the 
spirals  was  88.5  square  inches.  The  prism 
crushed  under  a  total  load  of  820,600  pounds  by 
the  rupture  of  one  of  the  spirals.  This  load 
corresponds  to  a  pressure  of  6,260  pounds  per 
square  inch  of  Initial  section  and  9,280  pounds 
per  square  inch  of  core  section.  The  first 
cracks  appeared  under  a  pressure  of  285  pounds 


per  square  inch.  The  shortening  of  the  prism 
before  rupture  amounted  to  4.2  per  cent,  of  its 
length.  No  comparative  identical  concrete 
prism  was  made  with  this  one.  Examination  of 
the  concrete  of  this  prism  showed  that  it  was 
not  of  as  good  a  quality  as  prism  No.  1.  The 
iron  wire  of  0.39  inch  diameter  which  formed 
tne  spirals  had,  of  course,  a  less  resistance  per 
square  inch  of  section  than  the  wire  of  0.17 
inch  diameter.  It  may  hp  stated  that  the  least 
results  obtained  exceeded  the  values  as  com- 
puted according  to  the  rules  given  in  the  main 
paper,  previously  published. 

3.  Though  the  fact  that  hollow  prisms  cf 
hooped  concrete  will  not  resist  pressures  well 
and  will  crush  on  the  inner  side  could  have 
been  foretold,  it  was  found  to  be  necessary  to 
verify  it  by  experiment.  Two  cylinders  of  23.6 
inches  length  and  an  external  diameter  of  7.1 
inches  were  made.  The  diameter  of  the  hollow 
space  was  0.49  inch  for  one  cylinder  and  0.45 
inch  for  the  other.  The  resistance  was  found 
to  be  2,580  pounds  per  square  inch  of  concrete 
section  for  the  first  cylinder  and  2,290  pounds 
for  the  second.  The  resistance  of  an  identical 
concrete  prism  without  reinforcing  was  2,490 
pounds  per  square  inch.  It  was  thus  proved 
that  hooped  members  must  be  of  solid  cross-sec- 
tion or  have  small  openings  only. 


The  First  Automobile  Speedway  in  America 
for  the  exclusive  use  of  automobilists  was  re- 
cently completed  at  Lakewood,  N.  J.  It  is  IVi 
miles  long  and  80  feet  wide. 


Irrigation  in  Siam  is  to  be  undertaken  on  a 
large  scale,  according  to  an  Italian  contempor- 
ary. The  king  is  reported  to  be  negotiating 
with  Signer  G.  Grassi  in  relation  to  the  con- 
struction of  about  750  miles  of  canals  and  feed- 
ers for  the  benefit  of  600,000  acres  of  land. 


The  Water  Intake  of  Niagara  Falls,  Ont.,  was 
completely  blocked  by  ice  recently,  according  to 
press  reports.  Aid  being  solicited  from  Ni- 
agara Falls,  N.  Y.,  Superintendent  of  Water 
Works  Swan  connected  about  1,300  feet  of  fire 
hose  to  a  hydrant  near  the  lower  steel  arch 
bridge  and  fed  the  pipes  of  the  Canadian  town 
through  a  hydrant  near  the  other  end  of  the 
bridge  under  60  pounds  pressure.  Of  course 
the  supply  was  much  restricted. 


A  Lumbering  Flume,  said  to  be  the  longest 
in  the  world,  has  recently  been  completed  at 
Madera,  Cal.,  185  miles  from  San  Francisco. 
It  is  over  53  miles  long,  and  has  18  miles  of 
feeders,  and  extends  through  the  heart  of  the 
redwood  forests.  It  can  carry  400,000  board 
feet  of  logs  daily  and  cost  $270,000.  The  wa- 
ter, after  its  use  for  transporting  timbers,  is 
applied  to  irrigation.  The  flume  is  V-shaped, 
46  inches  wide  at  top,  with  36-inch  sides,  of  2- 
inch  planks  doubled,  and  with  its  trestles  con- 
tains about  5,700,000  feet  of  lumber. 


Municipal  Ownership  and  Public  Franchises 
ate  to  be  publicly  discussed  in  New  York  at  a 
national  convention,  to  be  held  under  the  aus- 
pices of  the  Committee  on  City  Affairs,  of  the 
New  York  Reform  Club,  at  233  Fifth  Avenue, 
February  25,  26  and  27.  Papers  are  to  be  pre- 
sented on  the  history  of  municipal  ownership 
in  the  United  States,  on  British  and  German  ex- 
periences, and  on  the  comparison  of  European 
and  American  methods  and  results.  Three  ses- 
sions are  to  be  devoted  to  transportation,  gas 
and  electric  lighting  and  water  and  telephones. 
General  subjects,  such  as  the  control  and  regu- 
lation of  public  service  corporations,  and  labor 
clauses  in  franchise  grants,  will  be  considered. 
Mr.  John  Martin,  50  Pine  Street,  New  York,  is 
secretary  of  the  Advisory  Board. 


Jan.  31,  1903. 
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The  Preservation  of  Structural  Steel  in  Tall 
Buildings. 


The  Pabst  building  at  Broadway  and  Forty- 
second  Street  is  a  12-story  steel  cage  struc- 
ture built  in  the  early  part  of  1899,  and  is  Just 
being  removed  to  make  way  for  improvements 
in  connection  with  the  Rapid  Transit  Subway. 
Its  demolition  has  afforded  opportunity  to 
study  the  state  of  the  steel  work  after  expos- 
ure to  the  conditions  obtaining  in  a  finished 
structure  of  modern  office  building  type.  The 
design,  quality  of  materials,  and  workmanship 
in  the  building  were  excellent  and  the  com- 
paratively short  time  since  the  building  was 
erected  does  not  permit  any  conclusive  de- 
ductions, although  the  evidences  noted  are  sat- 
isfactory and  reassuring  in  their  indications. 

The  framework  had  interior  and  wall  col- 
umns made  with  four  Z  bars  and  a  web  plate 
and  the  walls  and  floors  were  supported  on 
rolled  I-beams  with  riveted  web  connections. 
Some  of  the  interior  columns  were  encased 
with  porous  brick  shells  laid  in  cement  mor- 
tar and  not  packed  in  between  the  flanges. 
The  others  were  enclosed  with  red  brick  and 
terra-cotta  and  had  the  spaces  between  flanges 
and  webs  on  all  sides  filled  with  bricks  flushed 
with  cement  mortar  so  as  to  thoroughly  seal 
all  parts  of  the  columns.  The  floors  were  of 
the  Roebling  arch  construction  enclosing  the 
webs  and  upper  flanges  of  the  beams  with  con- 
crete made  of  one  part  Atlas  Portland  cement, 
2  parts  sand  and  5  parts  steam  boiler  ashes 
and  estimated  to  have  two-thirds  the  compres- 
sive strength  of  stone  concrete.  The  arches 
were  built  on  a  centering  of  painted  steel  rods 
and  bars  and  galvanized  wire  netting.  Metal 
furring  similar  to  the  centering  was  attached 
to  the  lower  flanges  of  the  floor  beams  to  re- 
ceive the  cement  plaster  of  the  flat  ceilings, 
and  the  floor  system  was  thus  entirely  enclosed. 
The  steel  framework  had  a  total  weight  of 
about  250  tons  and  had  received  two  coats  of 
Nobrac  paint,  one  at  the  shops  and  one  after 
erection,  100  gallons '  in  all  being  used.  This 
paint  is  represented  to  be  composed  of  pure 
carbon  and  triple  boiled  linseed  oil.  The  first 
coat  was  black  and  the  second  was  olive  so  as 
to  insure  thorough  covering.  When  the  brick 
work  and  masonry  was  removed  the  appear- 
ance of  the  steel  framework  throughout  was 
excellent,  and  it  appeared  to  have  suffered 
no  deterioration.  In  a  few  places  there  was 
slight  discoloration  from  the  rust;  but  there 
was  no  thick  oxidation  or  apparent  injury  to 
the  metal,  some  of  the  rust  apparently  having 
existed  in  the  first  place.  The  outside  columns 
were  in  as  good  a  condition  as  the  interior 
ones,  and  the  floor  beams  and  girders  showed 
even  less  signs  of  rust  than  the  columns. 
Quantities  of  cement  and  concrete  adhered  to 
their  surface  in  many  places,  and  where  it 
was  removed  the  paint  was  found  bright  and 
fresh  underneath.  In  some  places  where 
pieces  of  steel  like  splice  plates  or  connec- 
tion angles  which  had  been  in  contact  were 
removed  and  where  rivets  were  cut  out  slight 
coatings  of  rust  were  observed;  but  in  no  case 
was  the  rust  thick.  The  paint  throughout  was 
hard  and  well  preserved,  the  steel  was  thor- 
oughly covered  with  it,  and  did  not  need  re- 
painting. It  was  removed  by  a  penknife  with 
difficulty,  and  thin  strips  would  curl  up  like 
a  shaving  and  demonstrate  its  elasticity.  Un- 
derneath it  the  steel  was  clean  and  bright 
without  traces  of  rust.  The  painted  rods  in  the 
arch  centering  were  rusted,  but  the  galvanized 
netting  was  not.  Some  special  partitions  were 
made  with  metallic  lathing  plastered  with  lime 
mortar,  and  here  the  lath  was  found  badly 
rusted,  although  the  partitions  were  otherwise 
in  good  condition. 


Mr.  H.  F.  Kilburn  was  the  architect  of  the 
building;  Mr.  H.  W.  Hodge  was  the  consulting 
engineer,  and  Messrs.  Lewinson  &  Just  were 
the  contractors  for  the  structural  steel  which 
was  built  by  the  Pencoyd  Bridge  Works. 
Messrs.  Robinson  &  Wallace  were  the  general 
contractors. 


Bituminous  Macadam  Pavement. 

.V  paper  read  by  .Mi'.  I'.  A,  Kenyon  before  the  conven- 
tion of  Ihe  Indiana  Engineering  Society,  at   Indianap- 
olis, .January  15,  1903,  somewhat  condensed. 


The  name  Bituminous  Macadam  was  selected 
by  the  inventor  for  a  pavement  of  broken  stone 
mixed  with  bituminous  cement.  It  combines 
the  good  qualities  of  macadam  with  the  best 
qualities  of  the  asphalt  pavement.  It  eliminates 
the  bad  qualities  of  the  asphalt  as  well  as  the 
bad  features  of  macadam,  and  yet  it  is  a  stone 
pavement.  Every  engineer  knows  that  a  very 
good  pavement  can  be  built  of  broken  stone 
without  any  cementing  material.  The  coarse 
angular  pieces  of  stone,  when  submitted  to 
heavy  pressure,  fit  and  wedge  themselves  to- 
gether in  such  a  way  that  the  resultant  mass 
will  bear  great  loads.  The  mass  thus  laid,  will 
have  with  3-inch  stone,  from  40  to  45  per  cent, 
of  voids.  These  voids  while  not  uniform  in  size, 
will  be  large  compared  with  the  voids  in  Mi- 
inch  stone. 

Rains  and  water  ravel  and  wash  macadam 
badly,  so  that  tons  of  the  road  metal  go  into 
the  sewers  or  are  washed  away  by  each  storm 
Water  goes  through  it  and  softens  the  founda- 
tion, and  it  loses  its  grade.  The  fine  metal  on 
the  surface  mixes  into  a  pasty  mud.  In  dry 
weather  that  mud  becomes  dust,  high  winds 
blow  it  off  the  road,  and  it  must  be  replaced  at 
great  cost.  Such  a  pavement  must  be  sprinkled. 
It  is  costly  to  clean  because  the  economical 
sweeping  machine  cannot  be  used  and  so  it 
must  be  cleaned  by  hand.  It  is  costly  to  main- 
tain. 

Mr.  Frederick  J.  Warren  sought  experi- 
mentally to  discover  a  pavement  which  would 
combine  the  best  qualities  of  macadam  and 
sheet  asphalt.  He  took  a  cubic  foot  of  solid 
stone,  fitted  a  box  over  it,  weighed  the  stone, 
and  then  broke  it  into  pieces  about  2  inches  in 
diameter,  attempted  to  replace  all  the  stone  in 
the  box.  and  but  little  more  than  %  in  volume 
or  weight  would  go  back  into  the  box.  He  un- 
dertook the  task  of  so  breaking  and  arranging 
the  sizes  of  that  remaining  out  of  the  box, 
that  he  could  place  it  all  back  into  the  box. 
While  he  did  not  put  all  of  it  back  in  the  box, 
he  did  put  90  per  cent,  of  it  back,  and  discov- 
ered and  formulated  the  principle  whereby, 
with  predetermined  proportions,  he  can  accom- 
plish practically  the  same  results  every  time. 
After  discovering  a  way  to  reduce  the  voids  in 
a  mixture  of  stone  to  10  per  cent.,  the  work  was 
not  finished.  In  order  to  accomplish  a  useful 
result,  it  was  necessary  to  find  a  way  to  get 
that  compact  mass  of  stone  into  a  pavement 
surface,  and  keep  it  there.  It  was  finally  de- 
cided that  a  bituminous  cement  of  great  uni- 
formity and  durability  in  all  temperatures,  one 
that  should  be  absolutely  unaffected  by  water, 
and  one  with  great  cementing  strength,  was 
necessary.  The  result  was  the  Puritan  brands 
of  bituminous  cements.  Of  course  this  had  to 
be  followed  by  the  devising  of  appropriate  bins, 
screens,  mixers,  heaters  and  machinery  for  the 
manufacture  and  laying  of  the  pavement. 

The  pavement  is  constructed  with  from  4  to  6 
inches  of  2%  inch  to  3  inch  crushed  hard  stone 
foundation,  laid  on  a  thoroughly  compacted  sub- 
grade.  This  foundation  is  thoroughly  compacted 
by  a  15-ton  road  roller  and  brought  to  a  true 
surface.  Hot  bituminous  cement  is  then  poured 
over  the  surface  so   that  it   will   run  into  the 


Interstices,  thus  binding  it  together  and  mak- 
ing it  waterproof.  Many  engineers  favor  this 
form  of  foundation  in  preference  to  hydraulic 
cement  concrete,  which  is  pervious  to  water, 
and  has  not  the  advantage  of  having  been 
wedged  into  place  by  the  use  of  a  heavy  roller. 
The  concrete  foundation  for  any  pavement  is 
of  recent  origin;  the  first  one  used  in  London 
was  in  1872.  On  top  of  this  foundation  is  placed 
the  wearing  surface.  The  broken  stone  is  heat- 
ed in  revolving  drums,  to  about  200  degrees 
Fahrenheit,  and  then,  by  carefully  arranged 
screens,  sorted  into  sizes  and  deposited  into 
separate  bins.  From  each  of  these  bins,  can 
be  drawn  the  exact  amount  of  the  particular 
size  required,  the  aggregate  of  which  corre- 
sponds to  the  result  of  the  experiments,  and 
when  compressed  into,  a  mass,  approaches  to 
90  per  cent,  of  a  solid  stone.  This  aggregate  Is 
then  put  into  a  revolving  mechanical  mixer  and 
the  heated  bituminous  cement,  by  exact  weight, 
poured  in  and  the  mixing  continued  until  every 
piece  of  stone  from  the  largest  to  the  finest 
powder  is  covered  with  a  thin  waterproof  coat- 
ing of  the  bituminous  cement.  It  is  then 
dumped  into  a  wagon,  hauled  to,  and  deposited 
in  a  layer  on,  the  foundation  prepared  as  above 
described,  and  then  rolled  with  a  15-ton  road 
roller. 

The  result  is  practically  a  solid.  It  is  rigid 
because  the  large,  angular  stones  in  the  mass 
are  wedged  together.  These  large  stones  thus 
wedged  would  bear  the  weight  of  any  load  like- 
ly to  be  hauled  over  them,  without  the  use  of 
cementing  material.  It  is  therefore  not  neces- 
sary, as  it  is  in  the  co.istruction  of  an  asphalt 
pavement,  which  is  sand  mixed  with  bituminous 
cement,  to  have  the  cement  so  stiff  or  hard  that 
under  all  atmospheric  conditions  the  cement 
is  strong  enough  to  hold  the  grains  of  sand  in 
a  column.  The  sand  without  the  cement,  no 
matter  how  arranged,  will  not  bear  any  load. 

The  advantages  claimed  for  this  kind  of  pave- 
ment may  be  summed  up  as  follows:  The 
smaller  materials*  fill  the  voids  in  the  larger 
materials,  Ihus  giving  great  density;  the  bitu- 
minous cement  makes  the  pavement  absolutely 
waterproof;  the  bituminous  cement  holds  the 
fine  material  in  the  interstices,  preventing  it 
from  shifting  or  going  to  the  bottom  as  in  the 
ordinary  macadam,  and  also  preventing  the 
pavement  from  rolling  into  waves;  the  cement 
forms  a  cushion  between  the  stones  and  pre- 
vents them  from  rubbing  against  one  another, 
thus  making  the  pavement  elastic  and  quiet; 
in  such  a  dense  and  rigid  mixture,  the  exposure 
of  the  cementing  material  is  reduced  to  a  mini- 
mum, permitting  the  use  of  a  softer  bituminous 
cement,  which  will  retain  its  cementing  prop- 
erty much  longer  in  this  form  of  pavement, 
than  cements  will  in  the  asphalt  or  sand  mix- 
tures, giving  great  durability  to  the  pavement; 
being  waterproof,  homogeneous,  and  dense,  rain 
and  water  cannot  wash,  or  wind  blow,  any  part 
of  it  away;  it  can  be  flushed  with  water  for 
cleaning,  or  swept  with  a  sweeping  machine; 
since  the  surface  is  slightly  indented  by  the  lay- 
ing of  the  stones,  a  flush  coat  of  quick  drying 
cement  is  poured  on  or  squeeztd  into  these  in- 
dentations, and  fine  sand  and  screenings  are 
spread  over  the  surface  and  rolled  in  with 
the  heavy  roller,  by  which  means,  while  the 
pavement  has  a  surface  for  the  wheels  equal 
to  asphalt,  it  provides  a  foothold  for  horses 
equal  to  macadam. 

The  question  of  cost  is  diflicult  to  answer 
without  knowing  the  conditions,  cost  of  stone, 
labor,  size  of  contract,  etc.  It  is  not  advocated 
as  a  cheap  pavement,  but  on  account  of  its 
great  excellence.  Last  year  there  was  laid  and 
contracted  for,  in  over  forty  cities  from  Boston 
to  Seattle,  over  640,000  square  yards  of  Bitu- 
minous Macadam  pavement. 


I30 


A  Difficult  Feat  in  House-Moving. 


An  unusual  and  rather  complicated  job  of 
house-moving  was  recently  accomplished  safely 
and  satisfactorily  by  the  John  Eichleay,  Jr. 
Co.,  Pittsburg,  who  make  a  specialty  of  this 
class  of  work.  The  residence  of  Mr.  R.  B.  Ward, 
Grant  Boulevard,  Pittsburg,  is  a  40x48-foot 
two-story  and  attic  brick  and  frame  building. 
The  owner  wished  to  erect  a  new  residence 
on  its  site,  and  in  order  to  move  it  to  the  new 
location  it  was  carried  50  feet  in  one  direction, 
100  feet  in  another  direction  over  a  steep  em- 
bankment and  then  lowered  35  feet  to  a  new 
foundation.  Holes  were  cut  through  the  walls 
of  two  opposite  sides  just  below  the  first  floor 
and  through  them  were  placed  fifteen  horizontal 
12x1 2-inch  needle  timbers,  on  which  the  walls, 
partitions  and  floors  were  wedged  up.  The 
needle  timbers  were  supported  on  double  tiers 
of  cross  timbers,  and  these  were  carried  on 
four  equidistant  lines  of  continuous  longitudi- 
nal timbers  parallel  to  the  needle  beams.  The 
longitudinal  timbers  were  simultaneously  lifted 
by  jack  screws,  and  groups  of  transverse  wood- 
en rollers  were  inserted  under    them    on    the 
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towers  about  4  feet  square,  built  principally 
with  6x8-inch  timbers.  The  towers  were  about 
2  feet  apart  in  the  clear  and  were  braced  trans- 
versely and  longitudinally  by  building  in 
occasional  courses  of  long  timbers,  which 
bound  several  towers  together  and  served, 
where  necessary,  as  supports  for  working  plat- 
forms. In  order  to  change  the  direction  of 
movement,  the  building  was  lifted  on  jack 
screws  until  the  rollers  were  released.  New 
lower  sills  were  laid  in  the  required  direction 
on  a  descending  incline  of  %-inch  per  foot.  The 
rollers  were  reinserted  between  the  upper  and 
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Heij:asing  Jacks  to  Loweb  Roller  Ways. 


Moving  a  Bbick  House  oveb  Low  Gbound. 


upper  faces  of  pairs  of  longitudinal  sills.  The 
lower  part  of  the  brick  work  was  cut  free  from 
the  foundation,  and  the  house  was  readily 
moved  forward  by  means  of  a  horsepower  cap- 
stan and  double  and  triple  blocks  and  2-lnch 
manila  rope,  and  on  descending  the  grade  an- 
other set  of  double  and  triple  blocks  and  a 
capstan  were  used  In  the  rear  to  keep  the  build- 
ing from  moving  faster  than  was  intended 
through  the  working  of  the  blocks  and  capstan 
in  front. 

The  sills  were  supported  and  kept  level  by 
ordinary  blocking,  which  was  built  up  in  some 
places  to  a  height  of  40  feet  The  cribbing  was 
made,  aa  shown  by  the  Illustration,  In  cob-house 


lower  sills  and  the  building  moved  forward  in 
the  new  direction.  In  this  manner  a  lower  level 
of  6  feet  was  obtained.  The  building  was  then 
lowered  29  feet  more  by  taking  the  weight 
through  the  sills  on  jack  screws  and  then  re- 
moving two  courses  of  the  cribbing.  The 
screws  were  slacked  oft  until  they  were  run  in 
and  then  they  were  released  one  in  each  pair 
and  reset  lower  in  the  blocking,  and  then  the 
other  was  released  and  reset,  always  using  two 
screws  to  each  blocking. 

The  estimated  weight  of  the  building  and 
contents  was  about  300  tons,  and  the  moving 
was  accomplished  by  fourteen  men  in  about  six- 
teen days,  without  even  cracking  the  plaster. 


The  Panama  Canal  treaty  was  signed  Jan- 
ury  22  by  Secretary  Hay  for  the  United  States 
and  Dr.  Thomas  Herran  for  Colombia.  Active 
work  upon  the  canal  cannot  be  undertaken, 
however,  before  the  ratification  of  the  treaty 
which,  it  is  provided,  shall  take  place  within 
eight  months  from  the  date  of  signature.  By 
the  terms  of  the  treaty  Colombia  authorizes 
the  New  Panama  Canal  Company  to  transfer 
to  the  United  States  its  rights  and  properties 
as  well  as  the  Panama  Railroad,  but  public 
lands  outside  of  a  specified  zone  and  the 
shares  of  the  railroad  owned  by  Colombia  are 
to  be  the  property  of  that  government.  The 
United  States  is  given  a  100  years'  lease  with 
privilege  of  renewal  perpetually  and  the  grant 
of  a  zone  of  territory  about  six  miles  wide. 
Colombia,  however,  does  not  relinquish  its  sov- 
ereignty over  this  territory,  and  it  agrees  that 
it  will  not  sell  or  lease  to  any  foreign  govern- 
ment any  of  its  islands  or  harbors  within  or  ad- 
jacent to  the  Bay  of  Panama  or  on  the  Atlantic 
Coast  between  the  Atrato  River  and  the  west- 
ern boundary  of  Panama. 

The  United  States  is  given  control  over  the 
water  of  the  Chagres  River  and  other  streams 
and  lakes  within  or  without  the  leased  zone  to 
such  extent  as  may  be  necessary  or  desirable 
for  the  construction,  maintenance  and  opera- 
tion of  the  canal  and  its  auxiliary  works.  Pri- 
vate rights  and  property  are  duly  regarded 
and  all  damages  are  to  be  settled  by  a  joint 
commission  appointed  by  the  two  govern- 
ments. Panama  and  Colon  are  declared  to  be 
■free  ports  lor  vessels  destined  for  transmission 
through  the  canal.  Immigrants  of  all  nation- 
alities are  to  be  permitted  to  work  on  the 
canal  and  no  charges  are  to  be  imposed  upon 
persons  or  equipment  in  connection  with  the 
construction  and  operation  of  the  canal.  The 
canal  is  to  remain  forever  neutral.  Provisions 
are  made  for  policing  and  for  the  establish- 
ment of  tribunals  of  justice.  The  United  States 
Government  agrees  to  complete  the  prelimin- 
ary works  in  the  shortest  time  possible,  to  be- 
gin the  construction  of  the  main  canal  within 
two  years  from  the  date  of  ratification  of  the 
(reaty  and  to  open  the  canal  within  fourteen 
years.  Provision  is  made  for  the  extension  of 
this  time  by  twelve  years  in  case  great  and 
unforeseeable  difficulties  should  arise,  if  the 
United  States  is  proceeding  in  good  faith  with 
the  construction.  In  case  the  United  States 
should  at  any  time  determine  to  make  the 
canal  practically  a  sea  level  canal,  then  the 
period  shall  be  extended  for  ten  years  further. 
The  treaty  provides  for  the  payment  of  $2.50,- 
000  gold  annually  for  the  lease  beginning  nine 
years  after  the  date  of  ratification,  and  $10,- 
000,000  in  gold  on  the  exchange  of  ratifica- 
tions; but  it  is  stipulated  that  no  delay  or  dif- 
ference of  opinion  on  this  matter  of  payment 
shall  affect  or  interrupt  the  full  operation  and 
effect  of  the  treaty  in  other  respects. 


Over  Two  Hundred  Miles  of  improved  roads 
were  built  in  New  Jersey  during  1902. 


The  Indiana  Engineering  Society  filed  arti- 
cles of  Incorporation  with  the  Secretary  of 
State  January  10.  The  purposes  set  out  are 
the  encouragement  of  professional  intercourse 
between  the  engineers  and  surveyors  of  the 
State,  and  the  advancement  of  Its  members  In 
scientific  research  in  the  various  branches  of 
engineering  and  for  the  discussion  of  scien- 
tific papers  and  other  matters  of  interest  to 
the  members.  The  principal  office  will  be  in 
the  Commercial  Club  Building,  Indianapolis. 
Mr.  R.  L.  Sackett  is  president,  and  Mr.  Charles 
C.  Brown,  secretary. 


Jan.  31,  1903. 
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Directory  of  National  Engineering  Societies. 


Amebican  Society  of  Civil  Engineers.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Engi- 
neers. Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  Enoinkebs. 
Convention  at  Albany,  N.  Y.,  February  17th, 
ISth  and  19th.  Secretary,  R.  W.  Raymond,  99 
John  Street,  New  York. 

American  Wai'er  Works  Association.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sac- 
retary,  John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 


Annual  Meetings  of  Engineering  Societies. 


The  Ohio  Society  of  Surveyors  and  Civil  En- 
gineers held  its  twenty-fourth  annual  meeting 
at  Columbus  on  January  20  and  21  with  an  at- 
tendance of  about  twenty-flve. 


The  Illinois  Society  of  Civil  Engineers  and 
Surveyors  held  its  eighteenth  annual  conven- 
tion at  Aurora,  beginning  January  21.  Among 
the  papers  read  were:  "The  Real  Estate  Rec- 
ords of  a  Great  Railway  System,"  by  H.  I.  Or- 
wig;  "The  Proposed  Co-operative  Survey  of 
Illinois,"  W.  H.  Herron;  "Farm  Drainage,"  L.  Z. 
Jones;  "Open  Ditch  Drains,"  P.  C.  Knight. 
The  board  of  new  officers  elected  is  given 
among  the  personal  notes  in  another  column. 


The  Iowa  Engineering  Society  held  its  flf- 
teenth  annual  session  in  the  new  Engineering 
Hall  of  the  Iowa  State  College,  at  Ames,  Iowa, 
January  21-23.  The  attendance  was  the  largest 
in  the  history  of  the  Society.  Among  the  per- 
sonal notes  in  another  column  the  new  board 
of  officers  is  given.  A  recepaon  on  the  evening 
of  the  twenty-second  celebrated  the  informal 
opening  of  Engineering  Hall  which,  besides  in- 
creasing the  equipment  of  the  State  College,  is 
to  serve  as  the  Engineers'  club  house  of  the 
State.  Many  interesting  technical  papers  were 
presented  at  the  various  sessions. 


The  Engineers'  Club  of  St.  Louis  held  its  an- 
nual meeting  and  dinner  on  December  17  with 
an  attendance  of  42.  The  board  of  officers 
elected  is  given  among  the  personal  notes.  At 
the  meeting  on  January  7  there  was  a  discus- 
sion on  "The  Use  of  Electric  Power  in  Fac- 
tories." Mr.  Layman  stated  that  the  efficiency 
of  the  best  methods  of  electric  drive  was  70 
per  cent,  as  compared  with  20  or  25  per  cent, 
in  belt  drive  and  that  individual  tools  could 
be  operated  at  a  greater  saving  of  power. 
Other  members  emphasized  the  advantages 
due  to  the  great  speed  variations  possible,  thus 
increasing  the  output  of  individual  tools. 


The  twenty-third  annual  convention  of  the 
Indiana  Engineering  Society  was  held  January 
16  and  17.  This  is  the  first  meeting  since  the 
Society's  incorporation.  The  Secretary's  re- 
port shows  the  Society  in  an  excellent  condi- 
tion with  nearly  one  hundred  members  in  good 
standing.  The  convention  was  presided  over 
by  Prof.  W.  D.  Pence,  of  Purdue  University, 
Lafayette.  Mr.  Pence  took  the  subject  of  "En- 
gineering  Education"  for  his   annual   address 


theme,  and  among  other  things  said:  "The  en- 
gineer does  things.  In  the  march  of  civiliza- 
tion he  has  a  place  of  command  and  is  a  real 
'captain  of  industry.'  The  engineer  promotes, 
designs  and  builds.  With  the  growth  of  popu- 
lation, when  the  village  becomes  a  town,  the 
town  a  city,  he  constructs  the  system  of  im- 
provements, of  lights  and  of  transportation. 
He  designs  power  development  whether  elec- 
tric, hydraulic  or  steam;  in  short,  the  engi- 
neer has  a  part  in  a  thousand  phases  of  ad- 
vancing civilization.  As  time  goes  on  his 
duties  become  more  and  more  exacting,  and 
he  must  ever  rise  to  a  higher  level  of  efficiency. 
As  an  organization  we  are  especially  interested 
in  any  influence  which  tends  to  elevate  the 
standard  of  the  engineering  profession.  Among 
the  most  potent  of  such  influences  is  the  sys- 
tem of  technical  education  which  is  now  mak- 
ing such  steady  progress  in  this  country."  He 
said  there  had  been  evolved  in  the  course  of 
a  few  years  a  group  of  engineering  schools 
which  have  assumed  a  place  of  the  most  im- 
portance when  we  measure  their  influences 
upon  the  industrial  progress  of  the  country 
and  in  upbuilding  the  status  of  engineering 
as  a  learned  profession.  In  speaking  of  the 
growth  of  attendance  upon  engineering  schools 
he  said:  "We  naturally  Judge  of  the  value  of 
a  commodity  by  the  demand  for  it.  Consider- 
ing engineering  education  in  this  light,  and 
noting  the  very  striking  increase  in  attendance 
of  students  within  the  past  few  years,  we  must 
conclude  that  there  is  a  growing  appreciation 
of  technical  education.  Statistics  show  that 
during  1902  there  were  more  than  15,000  en- 
gineering students  in  attendance  at  the  114 
institutions  in  this  country  which  have  courses 
in  engineering."  In  his  reference  to  the  cor- 
respondence schools,  he  said:  "The  popular 
movement  is  further  illustrated  by  the  enor- 
mous growth  of  the  correspondence  school 
patronage.  One  of  these  institutions  alone  had 
an  enrollment  of  upward  of  500,000,  an  almost 
incredible  enrollment.  While  the  correspond- 
ence course  is  not  of  the  best  it  certainly  can 
be  commended  for  arousing  the  ambition  of 
thousands  of  young  men  who  are  now  attend- 
ing the  more  exacting  and  formal  technical 
schools  because  of  their  having  first  taken  the 
correspondence  course.  No  school  pretends  to 
graduate  engineers.  It  would  be  absurd  to  at- 
tempt such  a  feat.  This  training  is  but  little 
more  than  the  corner-stone  laying,  after  which 
the  professional  superstructure  is  to  be  built 
by  the  man  himself." 

Mr.  James  B.  Nelson,  city  engineer,  Indian- 
apolis, read  an  interesting  paper  on  the  con- 
struction and  machinery  of  the  Richmond, 
Ind.,  electric  lighting  plant,  of  which  he  was 
consulting  engineer.  "Street  Dust  and  Dis- 
ease" was  discussed  by  Prof.  Severance  Bur- 
rage,  of  Lafayette;  "Sewerage  Systems,"  by 
Mr.  J.  W.  Fulwider,  city  engineer  of  Lebanon; 
"Bituminous  Macadam  Pavements,"  by  Mr.  C. 
A.  Kenyon,  Indianapolis;  "Sand  Filtration,  In- 
dianapolis Water  Works,"  by  Mr.  F.  A.  W. 
Davis,  Indianapolis;  "The  Manual  Training 
School  and  Its  Benefits  as  a  Training  for  Engi- 
neers," by  Mr.  P.  W.  Covert,  Indianapolis; 
"Stream  Pollution,"  by  Mr.  M.  O.  Leighton, 
hydrographer  U.  S.  Geological  Survey,  and 
"Bridges,"  by  Mr.  H.  C.  Brubaker.  Mr.  Frank 
O.  Wolfel,  assistant  engineer  of  the  American 
Bridge  Company,  of  Pittsburg,  advocated  a 
State  department  of  competent  engineers  who 
should  prepare  the  plans  of  all  the  bridges. 
Such  a  system,  he  said,  would  save  the  State 
money,  give  it  better  bridges  both  as  to  ap- 
pea-ance  and  safety;  and  would  do  away  with 
unfair  contract  letting.  The  Society  refused  to 
indorse  this  plan,  insisting  that  bridge  build- 
ing was  a  matter  of  county  supervision.     The 


convention  was  a  great  success,  and  the  sec- 
retary anticipates  doubling  the  enrollment  dur- 
ing the  present  year. 


The  New  Orleans  Drainage  Commission  re- 
cently transferred  its  work  and  obligations  to 
the  Sewerage  and  Water  Board.  This  board  is 
composed  of  sixteen  members  and  is  charged 
with  the  duties  of  providing  the  city  with  ade- 
quate systems  of  sewerage,  drainage  and  water 
supply.  According  to  press  reports,  these  works 
are  to  cost  about  $14,000,000. 


Yale  Sheffield  Scientific  School  is  to  have 
several  new  buildings.  Byers  Hall  will  con- 
lain  quarters  for  the  Y.  M.  C.  A.  and  have  some 
dormitory  accommodations.  Kirtland  Hall  will 
be  a  laboratory,  and  two  dormitories  are  to 
be  built,  as  a  gift  from  Mr.  Frederick  W.  Van- 
derbilt,  class  of  '76.  There  are  now  nearly 
800  students  in  the  scientific  school,  and  the 
faculty   numbers  78. 

The  Engineers'  Club  of  Philadelphia  has  ar- 
ranged an  excursion  to  New  York  on  February 
7  to  visit  the  plant  of  the  Barber  Asphalt  Com- 
pany and  the  New  York  subway.  One  of  the 
principal  objects  of  the  excursion  is  to  give 
the  members  an  ocular  demonstration  of  the 
manufacture  and  uses  of  asphalt  as  a  sequel 
to  a  paper  and  discussion  on  the  subject  pre- 
sented at   the  meeting   of  January   31. 


The  Water  Supply  of  San  Francisco,  Cal.,  is 
supplying  a  topic  for  lively  discussion  in  the 
region  of  the  Golden  Gate.  The  present  supply 
is  furnished  by  the  Spring  Valley  Water  Works 
Company  largely  from  storage  reservoirs  on 
Alameda  Creek,  at  an  average  cost  to  the  city 
of  21  cents  per  100  cubic  feet,  or  a  flat  rate  of 
f20  to  $25  per  year.  The  citizens  have  come  to 
the  conclusion  that  the  price  is  too  high  and 
that  the  company  is  turning  too  much  water 
into  its  capitalization  and  too  little  into  the 
city,  and  they  threaten  to  throw  over  the  com- 
pany entirely  and  secure  a  municipal  supply 
on  their  own  account.  The  company  replies  to 
the  charges  by  saying  that  the  supply  is  all 
that  ^an  be  desired  and  that  they  are  about  to 
extend  the  plant  so  as  to  provide  for  future 
demands.  At  this  point  the  city  of  Oakland, 
,iust  across  the  bay,  steps  in  and  declaies  her 
intention  to  appropriate,  on  what  is  claimed  to 
be  a  prior  right,  the  greater  part  of  the  avail- 
able supply  of  the  Spring  Valley  Company,  this 
supply  to  be  obtained  by  a  system  of  wells  at 
Niles,  on  property  not  controlled  by  the  com- 
liany.  Meanwhile  a  fourth  party  to  this  inter- 
esting complication  has  been  quietly  but 
steadily  "sawing  wood."  This  is  the  Bay  Cities 
Water  Company,  of  San  Francisco,  incorpor- 
ated on  October  21  last,  with  a  capital  stock  of 
|!10,000,000,  of  which  11,000,000  is  to  be  issued 
at  once.  This  company,  which  has  no  connec- 
tion whatever  with  the  Spring  Valley  Com- 
pany, has  already  acquired  control  of  about  300 
square  miles  of  watersheds  in  Santa  Clara 
county,  and  expects  to  begin  early  in  the  spring 
the  construction  of  a  system  of  dams,  ditches, 
flumes,  pipelines,  pumping  stations  and  reser-- 
voirs,  capable  of  dealing  with  a  minimum  of 
50,000,000  gallons  of  water  per  day,  and  a  pos- 
sibility'of  100,000.000  gallons  per  day  when 
needed.  The  supply  will  be  collected  at  a  point 
12  miles  southeast  of  San  Jose,  near  Coyote  sta- 
tion on  the  Southern  Pacific  Coast  Line.  It  is 
in  the  upper  part  of  the  Santa  Clara  valley,  at 
an  elevation  of  260  feet  above  sea  level.  The 
solidity  of  the  engineering  part  of  this  project 
is  assured  by  the  engagement  of  Mr.  Edwin 
.  Duryea,  Jr.,  M.  Am.  Soc.  C.  E.,  as  chief  en- 
gineer, and  Mr.  Frank  S.  Washburn,  M.  Am. 
Soc.  C.  E.,  as  consulting  engineer. 


132 


THE     ENGINEERING     RECORD. 


Vol.  47,  No.  5. 


Prop-ess  Report  of  Special  Committee  of  Ameri- 
can Society  of  Civil  Engineers  on  Uni- 
form Tests  of  Cement. 


At  the  recent  iinnual  meeting  oJ  the  Ameri- 
can Society  of  Civil  Engiuoors  the  committee 
on  uniform  tests  of  cement  stated  that  its  in- 
vesti^iioiis  were  still  in  progress  but  made  a 
preliminary  report,  from  which  the  most  prom- 
inent features  are  reprinted  in  abstract. 

It  Is  recommended  that,  where  conditions 
permit,  one  barrel  in  every  ten  should  be  sam- 
pled. All  samples  should  be  passed  through  a 
sieve  having  twenty  meshes  per  linear  inch.  For 
determining  the  characteristics  of  a  shipment 
of  cement,  the  individual  samples  may  be 
mixisl  and  the  average  tested;  where  time  will 
permit,  however,  it  is  recommended  that  they 
be  tested  separately.  Cement  in  barrels  should 
be  sampled  through  a  hole  made  in  the  center 
of  one  of  the  staves,  midway  between  the 
heads,  or  in  the  head,  by  means  of  an  auger  or 
a  sampling  iron  similar  to  that  used  by  sugar 
inspectors.  If  in  bags,  it  should  be  taken  from 
surface  to  center. 

Chemical  analysis  may  render  valuable  ser- 
vice in  the  detection  of  adulteration  with  con- 
siderable amounts  of  inert  material,  such  as 
sJag  or  ground  limestone,  and  in  determining 
whether  certain  constituents  are  present  in  in- 
admissible proportions.  The  Committee  would 
suggest  that  the  most  recent  and  reliable  evi- 
dence appears  to  indicate  that  magnesia  to  tho 
amount  of  5  per  cent.,  and  sulphuric  anhydride 
to  the  amount  of  1.75  per  cent.,  may  safely  be 
considered  harmless.  The  method  proposed  by 
the  Committee  on  Uniformity  in  the  Analysis 
of  Materials  for  the  Portland  Cement  Industry, 
of  the  New  York  Section  of  the  Society  for 
Chemical  Industry,  and  published  in  the  "Jour- 
nal" of  th.e  Society  for  January  15,  1902,  is 
recommended. 

The  specific  gravity  of  cement  is  lowered  by 
underburning,  adulteration  and  hydration,  but 
the  adulteration  must  be  in  considerable  quan- 
tity to  affect  the  results  appreciably.  When 
properly  made  this  test  affords  a  quick  check 
for  underburning  or  adulteration.  The  de- 
termination is  most  conveniently  made  with 
l.e  Chatelier's  apparatus  [fully  described  and 
illustrated   in  the  report]. 

It  is  generally  accepted  that  the  coarser  par- 
ticles in  cement  are  practically  inert,  and  it  is 
only  the  extremely  fine  powder  that  possesses 
adhesive  or  cementing  qualities.  The  more 
finely  cement  is  pulverized,  all  other  conditions 
being  the  same,  the  more  sand  it  will  carry 
and  produce  a  mortar  of  a  given  strength. 
Sieves  known  as  the  No.  100  and  No.  200  sieves 
are  recommended  for  determining  fineness. 
They  should  be  circular,  about  20  centimeters 
(7.87  inches)  in  diameter,  G  centimeters  (2.36 
inches)  high,  and  provided  with  a  pan,  5  centi- 
meters (1.97  inches)  deep,  and  a  cover.  The 
wire  cloth  should  be  woven  (not  twilled)  from 
braes  wire  having  the  following  diameters:  No. 
100,  0.0045  inches;  No.  200,  0.0024  inches,  and 
should  be  mounted  on  the  frames  without  dis- 
tortion; the  mesh  should  be  regular  in  spacing 
and  within  the  following  limits:  No.  100,  9C 
to  100  meshes  to  the  linear  inch;  No.  .200,  188 
to  200  meshes  to  the  linear  Inch.  Fifty  grams 
(1.76  ounces)  or  100  grams  (3.52  ounces) 
should  be  used  for  the'  test,  and  dried  at  a  tem- 
perature of  100  degrees  Cent.  (212  degrees 
Fahr.)  prior  to  sieving.  The  Committee 
has  reached  the  conclusion  that  mechanical 
sieving  is  not  as  practicable  or  eflBclent 
as  hand  work,  and,  therefore,  recommends 
the  following  method:  The  thoroughly 
dried  and  coarsely  screened  sample  is 
weighed    and    placed    on    the    No.    200    sieve 


which,     with     pan     and     cover     attached,     is 
held  in  one  hand  in  a  slightly  inclined  position, 
and  moved  forward  and  backward,  at  the  same 
time  striking  the  side  gently  with  the  palm  of 
the  other  hand,  at  the  rate  of  about  200  strokes 
per  minute.     The  operation  is  continued  until 
not  more  than  one-tenth  of  1  per  cent,  passes 
through  after  one  minute  of  continuous  sieving. 
The  residue  is  weighed,  then  placed  on  the  No. 
100  sieve  and  the  operation  repeated.  The  work 
may   be  expedited  by  placing  in  the  sieve   a 
small  quantity  of  large  shot.  The  results  should 
be  reported  to  the  nearest  tenth  of  1  per  cent. 
The  use  of  a  proper  percentage  of  water  in 
making   the   pastes    (neat  cement  and   water) 
from  which  pats,  tests  of  setting  and  briquett;>s 
are  made,  is  exceedingly  important,  and  affects 
vitally  the  results  obtained.    The  determination 
consists  in  measuring  the  amount  of  water  re- 
quired to  reduce  the  cement  to  a  given  state  of 
plasticity,  or  to  what  is  usually  designated  the 
normal  consistency.  Various  methods  have  been 
proposed  for  making  this  determination,  none 
of  which  has  been  found  entirely  satisfactory. 
The  Committee  recommends  a  method  f;mploy- 
ing  the  Vicat  needle  apparatus,  which  is  des- 
cribed  at   length.    The   trial  pastes   are  made 
with   varying   percentages   of   water   until   the 
correct  consistency   is    obtained.     The   normal 
consistency  should  produce  a  rather  wet  paste, 
since  this  consistency  tends  to  greater  uniform- 
ity in  the  mixing,  and  since  there  is  less  lia- 
bility of  compressing  the  briquettes  during  the 
moulding.     Having  determined  the  proper  per- 
centage of   water   required   to  produce  a   neat 
paste  of  normal   consistency,  the   proper   per- 
centage  required   for  the  sand   mortars   is   ob- 
tained from  an  empirical  formula. 

The  time  of  setting  is  the  time  which  elapses 
from  the  moment  water  is  added  until  the 
paste  ceases  to  be  fluid  and  plastic  (called  the 
"initial  set"),  and  also  the  time  required  for  it 
to  acquire  a  certain  degree  of  hardness  (called 
the  "final,"  or  "hard  set").  The  former  of  these 
is  the  piore  important,  since,  with  the  com- 
mencement of  setting,  the  process  of  crystalli- 
zation or  hardening  is  said  to  begin.  As  a  dis- 
turbance of  this  process  may  produce  a  loss  of 
strength,  it  is  desirable  to  complete  the  opera- 
tion of  mixing  and  moiilding  or  incorporating 
the  mortar  into  the  work  before  the  cement  be- 
gins to  set.  For  this  determination  the  Vicat 
needle  should  be  used.  The  setting  is  said  to 
have  commenced  when  the  needle  ceases  to  pass 
a  point  5  millimeters  (0.20  inches)  above  the 
upper  surface  of  the  glass  plate,  and  is  said  to 
have  terminated  the  moment  the  needle  does 
not  sink  visibly  into  the  mass. 

The  Committee  recognizes  the  grave  objec- 
tions to  the  standard  quartz  and  for  the  pres- 
ent recommends  the  natural  sand  from  Ottawa, 
111.,  screened  to  pass  a  sieve  having  20  meshes 
per  lipear  inch  and  retained  on  a  sieve  having 
30  meshes  per  linear  inch;  the  wires  to  have 
diameters  of  0.0165  and  0.0112  inches.  The 
Sandusky  Portland  Cement  Company,  of  San- 
dusky, Ohio,  has  agreed  to  undertake  the  prep- 
aration of  this  sand,  and  to  furnish  it  at  a 
price  only  sufficient  to  cover  the  actual  cost  of 
preparation. 

While  the  form  of  the  briquette  recommend- 
ed by  a  former  Committee  of  the  Society  is  not 
wholly  satisfactory,  this  Committee  is  not  pre- 
pared to  suggest  any  change,  other  than  round- 
ing off  the  corners  by  curves  of  %-inch  radius. 
Gang  moulds  are  preferred  by  many  to  single 
moulds;  since  the  greater  quantity  of  mortar 
that  can  be  mixed  tends  to  produce  greater  uni- 
formity in  the  results.  The  moulds  should  be 
wiped  with  an  oily  cloth  before  using. 

For  mixing  all  proportions  should  be  stated 
by  weight;   the  quantity  of  water  to  be  used 


should  be  stated  as  a  percentage  of  the  dry 
material.  The  temperature  of  the  room  and  the 
mixing  water  should  be  as  near  21  degrees  Cent. 
(70  degrees  Fahr.)  as  it  is  practicable  to 
maintain  it.  The  Committee  has  decided  not 
to  recommend  any  machine  that  has  thus  far 
been  devised.  A  method  for  hand  mixing  is 
described  in  detail.  The  moulds  should  be  filled 
at  once,  the  material  pressed  in  firmly  with  the 
fingers  and  smoothed  off  with  a  trowel  without 
ramming;  the  material  should  be  heaped  up  on 
the  upper  surface  of  the  mould,  and,  in  smooth- 
ing off,  the  trowel  should  be  drawn  ever  the 
mould  in  such  a  manner  as  to  exert  a  modi'r- 
ate  pressure  on  the  excess  material.  The  mould 
should  be  turned  over  and  the  operation  re- 
peated. A  check  upon  the  uniformity  of  the 
mixing  and  mouldi.ng  is  afforded  by  weighing 
the  briquettes  just  prior  to  immersion,  or  upon 
removal  from  the  moist  closet.  Briquettes 
which  vary  in  weight  more  than  3  per  cent, 
from  the  average  should  not  be  tested. 

During  the  first  24  hours  the  test  pieces 
should  be  kept  in  moist  air.  A  moist  closet  Is 
so  easily  devised  that  the  use  of  the  damp 
cloth  should  be  abandoned  if  possible.  Cov- 
ering the  test  pieces  with  a  damp  cloth  is  ob- 
jectionable, because  the  cloth  may  dry  out  un- 
equally, and,  in  consequence,  all  the  test  pieces 
are  not  maintained  under  the  same  condition. 
After  24  hours  in  moist  air,  the  test  pieces 
for  longer  periods  of  time  should  be  im- 
mersed in  water  maintained  as  near  21  degrees 
Cent.   (70  degrees  Fahr.)  as  practicable. 

The  tensile  strength  tests  may  be  made  on 
any  standard  machine.  A  solid  metal  clip  is  to 
be  used  without  cushioning  at  the  points  of 
contact,  the  bearing  at  each  of  which  should  be 
14  inch  wide,  and  the  distance  between  the 
centers  of  contact  on  the  same  clip  should  be 
1%  inches.  Test  pieces  should  be  broken  as 
soon  as  removed  from  the  water.  The  load 
should  be  applied  at  the  rate  of  600  pounds  per 
minute.  The  average  of  the  briquettes  of  each 
sample  tested  should  be  taken  as  the  test,  ex- 
cluding any  results  which  are  manifestly  faulty. 
The  object  of  tests  of  constancy  of  volume  is 
to  develop  those  qualities  which  tend  to  destroy 
the  strength  and  durability  of  a  cement.  As  it 
is  highly  essential  to  determine  such  qualities 
at  once,  tests  of  this  character  are  for  the  most 
part  made  in  a  very  short  time,  and  are  known 
as  accelerated  tests.  Tests  are  divided  into  two 
classes:  (1)  normal  tests,  or  those  made  in 
either  air  or  water  maintained  at  about  21  de- 
grees Cent.  (70  degrees  Fahr.),  and  (2)  accel- 
erated tests,  or  those  made  in  air,  steam  or 
water  at  a  temperature  of  45  degrees  Cent.  (115 
degrees  Fahr.)  and  upward.  The  test  pieces 
should  be  allowed  to  remain  24  hours  in  moist 
air  before  immersion  in  water  or  steam.  For 
these  tests,  a  pat,  about  IV2  centimeters  (2.95 
inches)  in  diameter,  I14  centimeters  (0.49 
inches)  thick  at  the  center,  and  tapering  to  a 
thin  edge,  should  be  made,  upon  a  clean  glass 
plate  about  10  centimeters  (3.94  inches  square) 
from  cement  paste  of  normal  consistency.  [Di- 
rections for  both  tests  follow.] 

In  the  present  state  of  our  knowledge  it  can- 
not be  said  that  cement  should  necessarily  he 
condemned  simply  for  failure  to  pass  the  ac- 
celerated tests;  nor  can  a  cement  be  considered 
entirely  satisfactory,  simply  because  it  has 
passed  these  tests. 

The  complete  report  contains  much  of  inter- 
est to  those  having  occasion  to  test  cements  and 
may  be  obtained  from  the  secretary  of  the 
American  Society  of  Civil  Engineers. 


Railroad  Track  Laying  in  the  U.  S.  during 
1902  amounted  to  about  6,000  miles,  exclusive 
of  second  track,  sidings  and  electric  lines. 
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Furnace  Heating  in  the  Public  Library,  Ilion,  N.  Y. 

Absti  let   of   a   puper  presented   by   W.    H.    Swltzer   at 
the  i-ecent  meeting  of  the  American  Society   of  Heat- 
ing and  Ventilating  Engineers. 


A  furnace  system  of  heating  and  ventilating 
has  been  in  use  ten  successive  winters  in  the 
Public  Library  building  at  Ilion,  N.  Y.,  having 
been  installed  in  the  fall  of  1892,  satisfactor- 
ily maintaining  a  comfortable  temperature 
throughout,  with  an  average  consumption  of 
about  20  tons  of  coal  per  winter.  The  build- 
ing, which  is  exposed  on  all  sides,  is  construct- 
ed of  brick  and  stone,  the  walls  being  about 
16  inches  thick,  stripped,  forming  an  air  space, 
and  then  lathed  and  plastered.  Cathedral 
glass  is  used  in  the  upper  sash  of  the  front 
and  rear  windows  of  the  main  building  with  a 
9xl0-foot  circular  top  window  above  the  book 
cases  on  the  north  side.  Ordinary  windows 
are  used  in  the  other  rooms  which  open  into 
the  main  library  room. 

The  first-floor  plan  given  in  an  accompany- 
ing illustration  will  show  the  arrangement  of 
the  part  of  the  building  that  is  heated  and  also 
the  location  of  the  fireplaces,  which  have  a 
6x32-inch  throat  tapering  to  a  12xl6-inch  flue. 
These  fireplaces  are  never  fired  and  only  serve 
as  an  outlet  flue  to  aid  the  ventilation  of  the 
building,  and  under  an  anemometer  test  have 
shown  the  air  movement  to  be  250  feet  per  min- 
ute. The  main  room  is  25x70  feet  with  a  ceil- 
ing averaging  25  feet  in  height.  The  ceiling 
is  an  oval  arch  finished  with  lath  and  plaster 
on  the  rafters,  which  support  a  tile  roof.  The 
main  room  has  a  capacity  of  43,750  cubic  feet, 
with  a  wall  surface  of  3,045  square  feet  and  a 
glass  surface  which  amounts  to  355  square 
feet.  The  reading  room,  vestibule  and  office 
have  a  capacity  of  16,350  cubic  feet,  with  a 
wall  surface  of  1,976  square  feet  and  174  square 
feet  of  glass  surface.  This  makes  a  total  air 
space  of  60,100  cubic  feet,  a  wall  surface  of 
5,031  square  feet  and  a  glass  surface  of  529 
square  feet,  exerting  a  cooling  effect  which 
must  be  counteracted  by  the  heating  appar- 
atus to  maintain  a  temperature  of  70  degrees 
in  the  building,  located  at  a  point  where  the 
mercury  at  times  sinks  18  degrees  below  zero. 
The  important  fact  is  that  the  furnaces  have 
fulfilled  the  requirements  under  these  condi- 
tions. 

Two  furnaces  are  used  of  the  portable  type, 
having  52-inch  galvanized  iron  casings.  The 
casings  are  double  lined  with  asbestos  paper 
and.  heavily  corrugated  bright  tin  to  prevent 
loss  of  heat  by  radiation  into  the  cellar  and 
to  prevent  the  heat  from  causing  the  zinc  coat- 
ing to  peel  from  the  casing.  The  interior  con- 
struction provides  a  deep  ashpit  supporting 
a  heavy  triangular  bar  grate  of  open  con- 
struction to  allow  a  free  entrance  of  air  to 
support  combustion,  and  having  an  effective 
diameter  of  22  inches  and  an  area  of  2.62 
square  feet  and  a  total  of  5.24  square  feet. 
The  ashpit  supports  a  substantial  two-part  cast- 
iron  fire-pot,  the  lower  section  being  7  inches 
deep  and  having  anti-clinker  fingers  cast  on 
the  lower  edge,  affording  a  further  entrance 
for  air  to  the  combustion  chamber.  The  up- 
per section  is  11  inches  deep,  having  vertical 
flanges  or  radial  ribs  %-inch  thick  and  extend- 
ing 4  inches  cast  on  its  outer  circumference  at 
intervals  of  5  inches,  largely  increasing  the 
heating  surface  at  an  effective  point.  The  fire- 
pot  is  18  inches  deep  and  26  inches  in  diam- 
eter at  the  top.  Immediately  above  the  fire- 
pot  is  a  central  steel  combustion  dome,  having 
an  opening  at  the  front  for  supplying  fuel. 
This  central  dome  is  made  of  10-gauge  steel 
plate  and  is  28  inches  in  diameter  and  30  inches 
high.  This  dome  is  surrounded  by  a  circular 
radiator  46  inches  in  diameter,  having  inner 
and   outer   walls  of  steel  plate   15  inches  high 


and  cast-iron  heads.  The  products  of  com- 
bustion enter  this  radiator  from  the  combus- 
tion dome  at  the  front  and  pass  each  way, 
making  a  complete  circuit,  then  passing  down 
a  reverse  draft  pipe  to  the  smoke  outlet.  This 
reverse  draft  pipe  also  connects  with  the  ash- 
pit to  serve  as  a  dust  flue  when  the  fire  Is 
stoked  and  to  allow  any  dust  collected  to  drop 
to  the  ashpit  when  opened.  The  radiator  is 
so  located  as  to  allow  air  to  pass  between  it 
and  the  combustion  dome,  and  also  up  along 
its  outer  side.  The  fire-pot,  combustion  dome, 
and  radiator  of  each  furnace  expose  88  square 
feet  of  effective  air-heating  surface,  or  a  total 
of  176  square  feet. 

The  air-supply  ducts  are  connected  so  that 
air  can  be  kept  in  circulation  when  few 
people  are  in  the  library  or  in  extremely  cold 
weather,  and  that  the  supply,  by  means  of 
dampers,  can  be  taken  conjointly  or  entirely 
from  out  of  doors  to  freshen  the  atmosphere 
at  will  as  may  be  necessary.  This  method  of 
supplying  air  is  widely  practiced  in  furnace 
heating,  as  its  advantages  outweigh  its  dis- 
advantages. It  saves  fuel,  allows  quick  heat- 
ing and  insures  successful  heating  in  extreme- 
ly cold  weather.  When  all  the  air  is  taken 
from  outside  there  is  a  certainty  of  frequent 
changes  of  air  in  the  building,  as  the  heated 
air  cannot  enter  to  keep  up   the   temperature 


smoke  pipe.  With  the  mercury  at  18  degrees 
below  zero  no  difficulty  has  been  experienced 
in  keeping  up  a  temperature  from  68  to  74 
degrees,  and  nothing  has  been  expended  for 
repairs.  A  recent  examination  showed  the  en- 
tire apparatus  to  be  in  excellent  condition, 
capable  of  many  years  of  further  service. 

Figuring  6  square  feet  of  wall  as  having 
a  cooling  effect  equal  to  one  square  foot  of 
glass  shows,  by  dividing  5,081  by  6,  an  equiva- 
lent glass  surface  of  838  square  feet  in  the 
walls,  which,  added  to  the  529  square  feet  of 
glass  surface,  gives  a  total  equivalent  glass 
surface  of  1,367  square  feet.  The  furnaces  have 
a  grate  surface  of  5.24  square  feet,  and  a  heat- 
ing surface  of  176  square  feet.  The  cold  air 
supplies  have  an  area  of  1,152  square  inches, 
and  the  hot  air  pipes  of  1,033  square  inches: 
The  grate  bears  a  proportion  of  1  square  foot 
to  33.8  square  feet  of  heating  surface,  to  11,- 
278  cubic  feet  of  space  and  of  1  square  inch  to 
1.8  square  feet  of  equivalent  glass  surface. 
The  heating  surface  bears  a  proportion  of  1 
square  foot  to  341  cubic  feet  of  space,  and  to 
7.76  square  feet  of  equivalent  glass  surface. 
The  hot-air  pipe  area  bears  a  proportion  of  1 
square  inch  to  58.1  cubic  feet  of  space,  and 
1.33  square  feet  of  equivalent  glass  surface. 
The  coal  consumed  bears  a  proportion  of  one 
ton  to  3,005   cubic  feet  of  space,   and   to  68.8 
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Heating  in  the  Ilion,  N.  Y..  Public  Library. 


without  a  corresponding  volume  of  air  pass- 
ing out.  In  this  building  the  fireplaces  con- 
tinually remove  a  considerable  quantity  of  air 
to  make  room  for  fresh  air.  The  basement 
plan  shows  that  the  north  furnace  supplies 
one  12-inch  and  three  14-inch  hot-air  pipes, 
having  a  combined  area  of  575  square  inches. 
The  south  furnace  supplies  one  10-inch,  two 
12-inch,  and  one  14-inch  pipes,  having  a  com- 
bined area  of  458  square  inches;  the  14-ineh 
pipes  in  every  instance  being  tapered  to  12 
inches  to  connect  with  the  register  boxes;  and 
all  the  pipes  are  covered  with  asbestos  paper. 
As  the  air  in  transit  contracts  in  bulk  with 
loss  of  temperature,  the  pipes  are  tapered  to 
avoid  a  decrease  in  the  velocity  of  the  flow. 
Two  of  the  registers  are  connected  with  each 
furnace  to  secure  a  distribution  of  the  heat 
when  but  one  furnace  is  used  in  the  milder 
seasons. 

The  registers  are  of  the  open  Persian  pat- 
tern. The  air  ducts  leading  from  the  outside 
are  16x40  inches  with  an  area  of  640  square 
inches,  and  run  across  above  the  basement 
floor,  connecting  with  the  bottom  of  the  fur- 
nace casing,  with  an  opening  16x36  inches, 
having  an  area  of  576  square  inches.  The  re- 
turn air  registers  are  18x36  inches  in  size.  . 
Each  furnace  is  connected  with  a  smoke  flue 
12x12    inches   in    size   by    means   of  an   8-inch 


square  feet  of  equivalent  glass  surface  per 
season.  There  being  an  equivalent  glass  sur- 
face of  1,367  square  feet  and  the  heat  units 
lost  at  zero  by  one  square  foot  being  practi- 
cally one  heat  unit  per  hour  for  each  degree 
difference  between  inside  and  outside  temper- 
atures, that  is,  70,  by  multiplying  by  1,367  it 
is  found  that  there  are  95,690  heat  units  lost 
per  hour,  and  for  24  hours,  2,296,560.  Figur- 
ing that  one  pound  of  anthracite  coal  gives  off 
14,000  heat  units,  it  will  be  found  by  division 
that  164  pounds  of  coal  will  be  required  per 
day.  By  figuring  the  season  that  heat  will  be 
required  at  180  days  and  multiplying  by  164 
and  dividing  by  2,000,  it  will  be  found  that 
14.75  tons  of  coal  will  be  required.  But  this 
would  consider  no  loss  by  imperfect  combus- 
tion, no  waste  in  the  chimney,  by  radiation 
from  furnace  and  piping,  and  by  the  vent  flues, 
and  it  is  a  matter  of  record  that  20  tons  of 
coal  have  been  the  average  yearly  consump- 
tion. Figuring  that  the  season  contains  180 
days,  a  consumption  of  222.2  pounds  of  coal 
each  day  is  necessary  to  consume  20  tons  of 
coal  in  a  season;  so  divide  222.2  by  24  and  then 
by  5.24;  it  will  be  found  that  1.76  pounds  of 
coal  per  square  foot  of  grate  surface  must  be 
burned  per  hour  on  the  average,  or  more  in 
cold  and  less  in  mild  weather. 

As  uncertain  as  are  the  records  of  an  ane- 
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mometer  test,  the  following  are  given,  having 
been  taken  when  the  mercury  stood  at  zero: 
Flow  of  air  at  outside  cold  air  supply  inlet, 
350  feet  per  minute;  at  point  of  connection 
with  furnace,  120  feet  per  minute;  at  the  two 
16x24-inch  registers  with  two  12-inch  hot-air 
pipes  to  each  register,  flow  of  air  380  feet  per 
minute:  at  the  three  a4x22-inch  registers  con- 
nected with  one  12-inch  hot-air  pipe  to  each 
register,  flow  of  air  300  feet  per  minute;  at 
14x20-inch  register  connected  with  one  10-inch 
hot-air  pipe,  flow  of  air  210  feet  per  minute. 
Temperature  of  warm  air  at  register,  140  de- 


Meetins    of    the    American    Society    of    Heating 
and  Ventilating  Engineers. 


The  ninth  annual  meeting  of  the  American 
Society  of  Heating  and  Ventilating  Engineers 
was  held  in  New  York  City.  January  20  to  22. 
The  reports  of  officers  and  committees  showed 
that  there  had  been  a  substantial  increase  in 
membership  and  that  the  finances  were  in  bet- 
ter condition  than  they  had  been  for  some 
years.  The  result  of  the  election  of  officers  was 
announced  in  last  week's  issue,  among  the  per- 
sonal notes.  A  committee  appointed  to  de- 
termine rules  by  which  the  several  component 
parts  of  a  house-heating  boiler  may  be  defi- 
nitely prescribed  in  order  to  arrive  at  the  re- 
lation between  its  area  of  grate  and  the  quan- 
tity of  radiating  surface  it  is  to  carry  presented 
its  report.  The  formula  G  =  R  -f-  (1.1x144) 
was  deduced  for  cast-iron  steam  boilers  of  the 
upright  sectional  type  for  standard  cast-iron  di- 
rect radiation,  G  being  the  grate  area  and  R 
the  radiating  surface,  both  in  square  feet.  It 
is  understood  that  this  formula  is  based  on  the 
use  of  anthracite  nut  coal  and  that  if  pea 
coal  is  used,  a  coefficient  of  3  should  be  intro- 
duced before  R.  For  water  heaters,  the  co- 
efficient should  be  multiplied  by  0.585. 

Prof.  J.  H.  Kinealy  discussed  in  a  general 
way  the  subject  of  temperature  regulation. 
One  method  described  consistt^d  in  filling  a  part 
of  each  radiator  with  air  to  render  that  part 
inactive.  The  air  valve  and  a  diaphragm  valve 
on  the  steam  supply  were  connected  through 
a  thermostat  to  an  air  vacuum  system,  so  that 
when  the  room  temperature  exceeded  the  de- 
sired limit  the  thermostat  shut  off  the  vacuum 
line,  closed  the  steam  valve  by  the  atmospheric 
pressure  and  allowed  air  to  enter  the  radiator 
through  the  air  valve.  Where  a  two-pipe  sys- 
tem was  used,  the  return  connection  was  pro- 
vided with  a  check  valve  closing  against  a  re- 
turn of  water  into  the  radiator.  A  number  of 
topical  discussions  were  taken  up.  On  one  of 
these,  relating  to  radiator  nipples,  it  was  the 
general  opinion  that  malleable  iron  nipples 
were  the  most  durable,  steel  and  wrought  iron 
becoming  pitted  and  weakened  by  the  water  re- 
maining in  a  radiator  and  cast-iron  not  having 
snfficient  ductility. 

Prof.  R.  C.  Carpenter  read  a  pap^r  on  a  test 
of  a  fan  blower  with  cast-iron  radiating  surface, 
in  which  he  described  about  100  tests  made  on 
a  blower  and  heater,  the  latter  being  of  cast 
iron  instead  of  wrought  iron  as  commonly  used. 
The  runs  were  made  under  various  conditions 
of  speed,  number  of  sections  used,  etc.  On  ac- 
count of  the  resistance  of  the  restricted  air 
paths  the  full  delivery  of  the  fan  was  not  se- 
cured, and  he  believes  better  results  would  be 
obtained  with  a  heater  having  larger  air  spaces. 
Mr.  S.  A.  Jellett,  chairman  of  the  committee  on 
uniform  contracts,  next  read  the  form. recom- 
mended for  adoption  universally  for  heating  and 
ventilating  work.  By  vote  it  was  decided  to 
have  a  printed  copy  of  the  form  sent  to  all 
members  for  comment.  In  the  report  of  the 
committee  on  the  next  annual  meeting,  which 


will  be  the  10th  anniversary,  special  plans  are 
to  be  presented  for  making  it  a  memorable  one. 
It  will  be  held  in  New  York,  as  usual.  One 
suggestion  made  was  that  each  member  should 
prepare  a  paper  on  an  installation  of  his  own 
for  that  meeting. 

The  next  paper  described  a  hot-air  furnace 
system  of  heating  and  ventilating  as  installed  in 
the  Public  Library,  at  Ilion,  N.  Y.,  read  by  Mr. 
W.  H.  Switzer.  The  succeeding  paper,  pre- 
sented by  Mr.  B.  H.  Carpenter,  was  along  the 
same  line,  being  a  test  of  a  hot-air  gravity  sys- 
tem of  heating  and  ventilating  in  a  school  build- 
ing. 

Mr.  R.  P.  Bolton's  paper,  "The  Smoke  and 
Gas  Flue  System  in  the  Ansonia  Apartment 
Hotel,  New  York  City,"  explained  the  manner 
in  which  by  combining  the  flues  of  the  fire- 
places and  ranges  with  the  ventilating  system, 
thus  securing  a  positive  draft  in  all,  it  was 
possible  to  use  one  flue  for  a  single  line  of  fire- 
places throughout  the  seventeen  floors,  instead 
of  a  flue  in  each  individual  case,  which  would 
have  meant  not  less  than  268  flues.  In  the 
course  of  topical  discussions,  the  point  was 
brought  out  that  it  should  be  the  manufac- 
turer's place  to  determine  and  publish  an  ac- 
curate and  honest  rating  of  his  boiler,  which 
would  furnish  the  engineer  something  besides 
the  price,  upon  which  to  base  his  selection. 

Mr.  C.  D.  Thompson  laid  before  the  society 
the  results  of  some  house-heating  boiler  trials 
obtained  in  his  own  experience  and  gave  com- 
parisons between  different  boilers  with  differ- 
ent ratios  of  grate  to  heating  surface.  This 
was  followed  by  the  reading  of  Mr.  J.  J.  Black- 
more's  paper  on  "The  Capacity  of  Cast-iron 
Sectional  Steam  Boilers,"  printed  in  last  week's 
issue.  Mr.  William  Kent  offered  a  scheme  for 
carrying  the  computations  further  than  the 
author,  which  was  recommended  for  consider- 
ation to  the  committee  on  standards.  In  brief 
it  is  as  follows:  Let  A  equal  the  number  of 
square,  feet  of  steam  radiating  surface  to  be 
supplied,  or  if  hot  water  radiation  is  used  let 
it  be  represented  by  B,  and  since  the  same 
boiler  is  able  to  supply-about  1.6  more  surface 
of  radiation  with  hot  water  than  with  steam, 
B  equals  1.6A.  Let  D  be  the  number  of  British 
thermal  units  to  be  furnished  per  hour;  the 
pounds  of  steam  per  hour,  from  and  at  212 
degrees,  E;  and  the  boiler  horse-power,  P.  In 
a  boiler  having  a  ratio  of  grate  to  heating  sur- 
face of  1  to  25,  and  evaporating  about  2  pounds 
of  steam  per  square  foot  of  heating  surface,  we 
should  have: 
H  =  0.15  A  =  0.15  B  -=-  1.6  =  0.0005  D  =  0  483 

B  =  16%  F 
and, 

G  =  0.04  H  =  0.2  E  =  0.7  F  =:  D  ^  48,300, 
from  which,  by  substituting  the  values  of  grate 
or  heating  surface,  the  other  quantities  may  be 
obtained.  If  the  ratio  of  grate  to  heating  sur- 
face is  other  than  the  one  assumed,  or  if  the 
pounds  of  steam  per  square  foot  of  heating  sur- 
face should  be  more,  or  less,  the  numerical  fac- 
tors given  may  be  altered  to  suit.  For  exam- 
ple, for  3  pounds  evaporated  per  square  foot 
of  heating  surface  all  of  the  factors  in  the  H 
equations  will  be  %  of  the  foregoing  values,  or 
for  4  pounds  per  square  foot,  %,  etc.  Similarly 
for  a  ratio  of  20  to  1  for  heating  to  grate  sur- 
face, the  factors  in  the  G  equations  must  be 
multiplied  by  5/4,  or  for  a  ratio  of  30  to  1,  by 
5/6.  A  heater  now  on  the  market  was  shown  to 
agree  very  closely  with  the  conditions  as  here 
assumed. 

The  paper  by  Mr.  H.  J.  Barron  described  a 
water-tube  boiler  designed  by  the  author,  and 
constructed  of  standard  wrought-iron  pipe  and 
flttings.  An  interesting  account  of  the  use  of 
ice  to  cool  the  auditorium  of  the  Scranton 
High    School,   during    the   commencement   ex- 


ercises of  the  last  two  years,  was  presented 
by  Mr.  J.  J.  Harris.  A  rack  holding  about  8 
tons  of  ice  was  placed  in  the  fan  inlet  and 
disposed  to  afford  the  greatest  amount  of  con- 
tact of  the  air  to  the  surface  of  the  ice.  The 
room  was  occupied  by  about  1,400  persons  and 
with  an  outside  temperature  of  90  degrees  the 
inside  temperatui"e  was  maintained  at  about 
76  degrees.  The  fans  were  designed  to  de- 
liver about  3,000,000  cubic  feet  of  air  per  hour, 
the  plenum  tan  running  at  100,  and  the  ex- 
haust fan  at  120  revolutions  per  minute.  The 
humidity  of  the  air  was  kept  normal  by  the  use 
of  calcium  chloride  distributed  at  various  points 
throughout  the  ducts.  The  auditorium  was 
80x80x20  feet  and  during  the  three  nights  that 
the  apparatus  was  running  38,400  pounds  of  ice 
were  melted.  It  would  have  been  interesting  to 
know,  but  the  data  did  not  give  it,  just  how 
many  hours  the  apparatus  was  running,  and 
what  the  rate  of  the  evaporation  of  the  ice 
was. 

The  remainder  of  the  meeting  was  devoted  to 
topics  for  discussion.  On  the  first,  "Are  there 
any  advantages  in  the  use  of  vacuum  systems 
of  steam  heating  for  residences?"  there  seemed 
to  be  a  difference  of  opinion.  Mr.  Andrew  G. 
Paul  cited  an  instance  in  his  own  experience 
in  which  the  replacing  of  an  ordinary  system 
of  steam  heating  by  one  under  a  vacuum  re- 
sulted in  the  consumption  of  8%  tons  of  coal 
in  one  winter,  as  against  15  tons  in  previous 
years.  As  to  what  is  the  largest  size  of  pipe 
which  it  is  well  to  make  up  with  screwed 
joints,  one  opinion  was  that  6  inches  should  be 
the  limit;  others  declared  that  for  reasonably 
low  pressures  no  flanges  should  be  used,  ex- 
cept where  necessary  to  allow  for  making  re- 
pairs. 


The  Buffalo  Harbor  Improvement  Project  to 
obtain  a  waterway  for  deep-draught  vessels 
around  the  shoals  and  rapids  at  the  head  of  the 
Niagara  River  has  reached  the  stage  where  sur- 
veys are  being  made  to  prepare  for  an  appro- 
priation in  the  annual  river  and  harbor  bill 
providing  for  the  actual  work  of  construction. 
The  river  from  Lake  Erie  to  Grand  Island  is 
a  more  or  less  engorged  channel  where  in  per- 
haps three  miles  or  more  of  its  length  there  is 
a  drop  of  5  feet  and  a  flow  through  the  greater 
part  of  this  distance  of  4  to  7  miles  an  hour.  At 
Grand  Island,  where  the  river  takes  two  chan- 
nels, there  is  greater  depth  and  lower  current 
velocity,  and  it  is  felt  that  the  improvement 
will  allow  for  a  development  of  that  island,  as 
well  as  both  sides  of  the  river,  and  generally 
is  of  much  commercial  importance  in  a  rapidly 
expanding  region.  In  1888  a  project  was  adopt- 
ed for  deepening  the  Niagara  from  Lake  Erie 
to  Tonawanda  to  pass  vessels  of  16  ft.  draught 
at  mean  river  stage,  but  of  late  years  the  river 
and  lake  levels  have  been  so  low  that  the  actual 
draft  in  the  completed  channel  Is  limited  to  14 
ft.  A  very  early  scheme  to  get  around  the 
rapids  of  this  upper  gorge  of  the  Niagara  re- 
sulted in  the  construction  of  the  so-called  Black 
Rock  harbor,  which  is,  in  reality,  a  canal  run- 
ning between  the  river  on  one  side  and  the  be- 
ginning of  the  Erie  Canal  on  the  other,  being 
practically  one  with  the  Erie.  This  harbor  is 
in  communication  with  the  river  at  its  down- 
stream end  by  means  of  a  36.5x200-foot  lock  of 
91^  ft.  depth  on  the  sills.  It  is  proposed  to  re- 
move the  wall  that  separates  at  different  places 
the  Erie  Canal  from  the  Black  Rock  harbor, 
making  the  waterway  250  to  500  ft.  wide,  to 
deepen  it  sufficiently  to  accommodate  the  largest 
vessels  of  the  lakes,  and  to  build  a  lock,  per- 
haps 60x700  ft.,  with  a  lift  of  5  ft.,  for  trans- 
ferring to  and  from  the  river.  The  work  is  in 
charge  of  Major  T.  W.  Symons,  M.  Am.  Soc. 
C.  E.,  Corps  of  Engineers,  U.  S.  A. 
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Smoke    and    Gas    Flue    System    in    the    Ansonia 
Apartment   Hotel,  New  York. 


The  Ansonia  Apai-tment  Hotel,  New  York 
City,  and  its  mechanical  plant,  were  described 
in  some  detail  in  The  Engineering  Record  for 
November  15,  1902,  but  comparatively  little  was 
said  at  that  time  concerning  the  problem  en- 
countered in  the  designing  of  the  smoke  and 
gas  flue  system.  The  engineer  of  the  work, 
Mr.  Reginald  Pelham  Bolton,  of  New  York,  has 
described  it  very  fully  in  a  paper,  read  this 
week  before  the  American  Society  of  Heating 
and  Ventilating  Engineers,  of  which  the  fol- 
lowing is  an  abstract: 

The  building  contains  63  fireplaces  in  each 
apartment  floor,  and  12  kitchen  gas  ranges, 
making  1,133  in  all,  inclusive  of  those  in  the 
ground  floor.  The  difficulty  in  providing  flues 
for  the  large  number  of  superimposed  fire- 
places, necessitating,  under  usual  methods, 
not  less  than  268  separate  flues.,  was  compli- 
cated by  the  fact  that  most  of  the  rooms  were 
so  designed  that  the  respective  fireplaces  were 
situated  on  interior  partitions,  others  were 
placed  back  to  back,  and  in  general  they  were 
planned  to  occupy  a  corner- of  a  room.  In  al- 
most every  case,  therefore,  a  line  of  flue  in 
wall  or  partition  cut  the  lines  of  steel  framing, 
and,  if  placed  to  one  side  of  the  latter,  required 
separate  framing  to  carry  its  load,  and  in  ad- 
dition as  the  flues  were  added  on  upper  stories, 
seriously  encroached  on  room  space.  The  flues 
had  been  planned  in  detail,  and  were  so  pro- 
portioned that  four  fires  were  served  by  each 
flue.  In  order  to  avoid  the  framing,  and  es- 
pecially that  due  to  the  change  of  outline  by 
the  mansard  roof,  they  were  required  to  be 
offset  and  twisted  in  a  most  complicated  and 
undesirable  manner. 

The  entire  system  as  proposed  seemed  to  pre- 
sent so  much  special  work  as  to  be  very  costly, 
particularly  in  the  special  framing  and  offsets 
rendered  necessary.  A  study  of  the  conditions 
led  the  author  to  propose  a  radical  deparUire 
IroTO  ordinary  methods,  which  has  been  suc- 
cessfully installed.  It  consisted  in  the  aban- 
donment of  outside  chimney  stacks  as  a  means 
of  disposal  of  the  gases  and  the  connection  cf 
the  smoke  flues  and  vent  fans  on  the  roof, 
whereby  a  definite  draft  would  be  maintained  in 
any  fireplace.  By  combining  the  gas-range  flues 
with  their  vents,  similar  results  could  be  ef- 
fected in  the  kitchens.  The  arrangement  ob- 
viates the  necessity  of  separate  flues  for  lim- 
ited numbers  of  outlets,  and  enables  a  long 
line  of  flreplaces  to  be  connected  to  one  flue. 
The  adjustment  of  draft  could  be  readily  set 
by  a  fixed  damper  at  each  sraoks  inlet. 

The  apartments  are  ventilated  by  a  supply  of 
tempered  air,  delivered  inside  th3  private  cor- 
ridor of  each  apartment  suite.  The  escape  for 
the  air  there  introduced  is  provided  by  vent 
registers  in  flues  passing  through  each  toilet 
room,  bath  room  and  kitchen.  In  addition,  in 
each  parlor  or  bed  room,  a  vent  was  provided 
over  the  chimney-breast,  these  being  connected 
into  the  space  behind  the  breast,  with  connect- 
ing holes  through  the  floors.  Each  line  of  chim- 
ney-breasts therefore  forms  a  vent  shaft. 
Every  bath  room  has  a  vent  shaft  or  flue  formed 
in  one  of  the  outside  corners,  by  furring  out 
around  the  stacks  of  pipes  which  are  arranged 
to  be  grouped  at  those  points.  The  horizontal 
connections  and  the  traps  of  bath  tubs  are 
arranged  In  a  space  between  the  under  side  of 
the  floor  beams  and  a  false  or  hanging  celling, 
this  space  being  open  to  the  vent  flue.  Thus 
any  leakage  of  sewer  gas  at  the  joints  or  traps 
is  drawn  off  by  the  vent  system. 

These  various  flues  pierce  the  building  from 
the  second  floor  level  to  the  floor  of  seven- 
teenth, where  they  connect  into  galvanized  steel 


ducts,  by  which  they  are  grouped  to  flve  cen- 
ters, at  each  of  which  Is  a  48-inch  Seymour 
fan,  electrically  operated  by  a  direct-connected 
Lundell  motor.  The  connection  of  the  smoke 
discharge  was  made  in  the  manner  illus- 
trated as  follows:  Under  the  curved  portion 
of  the  seventeenth  floor  outer  walls,  due  to 
the  mansard  roof,  a  system  of  ducts  was  ex- 
tended, planned  to  run  as  nearly  as  possible 
over  the  line  of  all  smoke  flues.  Where  in- 
terior flreplaces  twisted  there  was  provided  a 
separate  extension  rising  to  the  ceiling  of  the 
seventeenth.  In  the  southwest  quarter  of  the 
building,  a  large  dining  room  occupies  the  six- 
teenth and  seventeenth  floors,  and  here  the 
rising  flues  of  all  kinds  are  connected  together 
by  charcoal-iron  horizontal  ducts  covered  with 
air-cell  asbestos  extended  over  the  ceiling  of 
the  fifteenth  fioor,  to  one  of  the  vent  shafts  con- 
necting to  a  fan. 

Vitrified  earthenware  drain  pipes  were  pro- 
posed and  adopted  for  the  vertical  flues  and  are 
arranged  to  stand  within  the  interior  spaces 
occupied  by  chimney  breasts,  and  passing  up 
alongside  the  iron  fire  hearths  occupy  no  space 
in  the  partitions  or  walls  of  the  rooms.  One 
line  of  8-inch  pipe  is  provided  for  a  tier  of  flre- 
places, and  where  two  hack  on  each  other,  a 
line  for  each  is  provided  and  alternately  con- 
nected. Some  of  the  outside  flues,  where  an 
outside  chimney  stack  occurs,  have  been  pro- 
vided with  a  by-pass  and  cut-off,  connecting 
them  to  the  outside  stack.  This  was  done 
simply  as  a  concession  to  non-technical  preju- 
dice and  from  no  feeling  that  it  was  necessary 
or  desirable.  In  most  cases,  however,  no  such 
connection  suits,  nor  can  it  be  made.  The 
earthenware  pipes  are  connected  by  4-inch  bends 
to  the  flreplaces,  by  a  spigot  specially  made  the 
reverse  direction  to  ordinary  sanitary  patterns. 
The  bend  is  set  into  a  spigot  formed  on  the 
top  of  the  iron  flre-hearth,  which  was  designed 
specially  with  a  tapered  top,  contracted  to  a 
throat  in  which  a  butterfly  damper  is  set  at  a 
fixed  point  by  a  set  screw. 

The  support  of  these  l.ines  of  smoke  pipe,  each 
of  which  is  about  186  feet  in  height,  was  very 
simply  effected  by  arranging  as  a  bed  for  each 
fireplace  a  mass  of  cement  concrete  with  wire 
.rods  imbedded  therein,  forming  the  floor  thick- 
ness above  the  floor  arch-top  up  to  the  fln- 
ished  hearth  level.  This  was  extended  in  any 
convenient  direction  so  as  to  reach  over  the 
nearest  floor  beams  and  obtain  a  thorough  sup- 
port. In  this  bed,  the  socket  of  the  vertical 
drain  pipe  was  set  and  bedded,  and  connected  to 
the  corresponding  pipe  rising  from  the  floor 
below.  The  weight  on  any  floor  is,  therefore, 
only  that  of  the  length  of  pipe  corresponding 
to  its  height.  On  the  unoccupied  side  of  the 
interior  of  the  chimney-breast,  a  hole  was 
opened  through  the  bed  and  the  arch  below. 
This  was  simply  cemented  in  any  convenient 
shape,  in  corner  fireplaces  being  triangular. 
Around  the  whole  the  chimney-breast  was  built, 
the  iron  flre-hearth  having  been  set,  and  its  front 
arch  being  made  of  suflicient  strength  to  carry 
the  center  of  the  breast.  Most  of  the  flreplaces 
have  been  provided  with  gas-logs,  but  the  sys- 
tem was  planned  for  dealing  with  the  products 
of  combustion  from  a  certain  amount  of  coal  or 
wood  fires,  and  the  opening  can  at  any  point 
be  set  to  suit. 

The  net  reduction  in  cost  by  this  departure 
from  ordinary  methods  of  flue  construction  was 
fully  $26,000,  and  had  the  outside  chimney  been 
dispensed  with  as  much  more  might  have  been 
saved.  One  considerable  advantage  appears  to 
result,  namely,  that  on  starting  a  flre  or  a  gas- 
leg  a  draft  is  immediately  obtainable.  In  tall 
buildings,  annoyance  Is  frequently  experienced 
from  smoke  and  gas,  due  to  the  cold  chimney 
failing  to  draw  off  the  products  of  combustion. 


For  large  buildings  It  may  be  expected  that  this 
system  will  eventually  displace  the  use  of  out- 
side chimney  stacks. 
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A  New  System  of  Heavy  Goods  Trans- 
port ON  Comxion  Roads.  By  Bramah  Joseph 
Diplock.  New  York:  Longmans,  Green  &  Co. 
116  pages,  illustrated.     Price,  $2  net. 

The  book  outlines  a  scheme  for  the  transpor- 
tation of  heavy  merchandise  over  common 
roads  by  means  of  wagons,  in  trains,  hauled  by 
traction  engines,  which  is  applicable  to  agricul- 
tural communities  and  manufacturing  towns 
more  or  less  remote  from  railroads.  In  Eng- 
land, the  country  of  the  author,  the  traction 
engine  is  used  to  a  considerable  extent  for  haul- 
ing heavy  goods  on  the  highways,  and  8,000  of 
them  are  now  working  in  the  United  Kingdom. 
These  are  for  the  most  part  owned  and  oper- 
ated by  small  jobbing  men  "who  work  'from 
hand  to  mouth'  with  insufficient  capital  and  lit- 
tle or  no  commercial  training." 

Mr.  Diplock's  plan  includes  the  establishment 
of  branches  in  a  number  of  localities,  with 
many  "depots"  along  the  routes,  each  taking 
care  of  the  haulage  work  of  its  territory.  Each 
branch  is  to  be  controlled  by  a  "District  Cen- 
ter," which  in  turn  is  to  be  managed  by  one 
"Chief  or  Head  Center,"  it  being  the  intention 
that  the  system  shall  be  ultimately  national  in 
character.  It  is,  however,  wisely  advocated 
that  the  system  begin  on  a  small  basis.  The 
author,  who  had  for  many  years  the  superin- 
tendence of  a  large  amount  of  traction  engine 
haulage,  has  invented  a  new  type  of  engine 
called  the  "Pedrail,"  which  he  describes  fully. 
The  book  is  well  illustrated  by  line  drawings 
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and  photographic  reproductions.  The  word 
"Pedrall,"  according  to  the  author,  implies  "a 
railway  on  feet"  The  most  striking  feature  of 
the  inrention  is  in  the  wheels.  Around  the 
periphery  of  each  are  fourteen  feet,  spaced 
eqnidistantly,  circular  on  the  bottom,  and  11 
inches  in  diameter.  These  feet  are  operated  by 
ingenious  and  somewhat  intricate  mechanical 
devices,  in  such  a  manner  that  three  of  the  feet 
are  always  in  contact  with  the  ground.  As  the 
wheels  go  forward,  the  rear  foot  of  the  trio  is 
lifted  and  another  falls  in  front.  The  power  Is 
Imparted  to  all  the  wheels  by  a  system  of 
gears  connected  with  the  engine.  The  weight 
of  the  machine  is  so  distributed  that  all  the 
wheels  are  equally  loaded.  The  Inventor  claims 
that  with  wheels  constructed  as  in  the  "Ped- 
rall" the  maximum  of  road-adherence  is  given 
to  the  propelling  power  with  the  minimum  of 
road-resistance,  and  that  the  damage  to  roads, 
due  to  the  heavy  loads,  is  reduced  to  the  mini- 
mum. If  not  entirely  obviated.  By  means  of  the 
"Pedrail"  and  a  train  of  eight  wagons  of  pecu- 
liar design,  each  with  two  "Pedrail"  wheels, 
Mr.  Diplock  estimates  that  100  net  tons  may  be 
hauled  not  only  on  level  roads,  but  also  on 
roads  with  moderate  grades.  If  such  a  train 
were  operated  to  the  best  advantage  for  208 
days  out  of  the  year,  and  run  35  miles  in  each 
day  of  10  hours,  he  says  that  freight  might  be 
transported  at  the  surprisingly  low  cost  of  3/5 
of  a  penny  (1.20  cents)  per  ton  mile. 


Personal  and  Obituary  Notes. 


Mr.  E^ra  BarkhufT  has  been  appointed  city 
engineer  of  Tacoma,  Wash. 

Mr.  Allen  Hazen  has  been  engaged  to  prepare 
plans  for  water  filtration  for  Yonkers,  N.  Y. 

Mr..  Eugene  A.  McMurray  has  beer,  re-ap- 
(loiDted  engineer  of  the  sewer  system  of  New- 
ark. N.  J. 

Mr.  Robert  E.  Mitchell  has  been  appointed 
superintendent  of  sewer  construction  in  Willi- 
mantic.  Conn. 

Mr.  L.  D.  Carlisle  has  been  elected  superin- 
tendent of  the  City  Water  Works  Co.,  of  Bowl- 
ing Green,  O. 

Mr.  John  H.  Decker  has  beeu  appointed 
superintendent  of  the  Atlantic  City  (N.  J.) 
Sewerage  Co. 

Mr.  J.  W.  Maxcy  has  been  appointed  superin- 
tendent of  road  and  bridge  construction  of 
Houston,  Tex. 

Mr.  William  Wheeler  has  been  elected  con- 
sulting engineer  of  the  Mystic  Valley  Water 
Co.,  of  Middletown,  Conn. 

Mr.  F.  A.  Hoffman  has  been  re-elected  super- 
intendent of  the  Board  of  Water  Commissioners 
of  New  Brunswick,  N.  J. 

Mr.  W.  B.  Howe  has  been  re-elected  city  en- 
gineer, and  Mr.  Alfred  Clark,  commissioner  of 
highways  of  Concord,  N.  H. 

Mr.  George  A.  Mayland  has  been  engaged  by 
Messrs.  M.  W.  Kellogg  &  Co.,  engineers  and 
contractors.  No.  37  Dey  Street,  New  York,  as 
chief  engineer. 

Mr.  Charles  F.  Lacombe  has  been  appointed 
engineer  of  surface  construction  for  the  De- 
partment of  Water  Supply,  Gas  and  Electricity 
of  New  York  City. 

Mr.  James  B.  Barber  has  been  elected  super- 
intendent of  bridges  of  Bay  City,  Mich.,  suc- 
ceeding Mr.  Robert  McFarlane  who  held  the 
office  for  some  six  years. 

Mr.  L.  Fred  Patstone,  an  assistant  in  the  city 
engineer's  office  of  Providence,  R.  I.,  has  re- 
ceived an  appointment  in  the  city  engineering 
department  at  Manila,  P.  I. 

Mr.  Boyd  Ehle,  Assoc.  M.  Am.  Soc.  C.  E., 
principal   assistant   engineer   of  the   Isthmian 


Canal  Commission,  has  been  appointed  engineer 
in  charge  of  sewer  work  in  Summit,  N.  J. 

Mr.  D.  W.  Cole,  assistant  to  City  Engineer 
R.  A.  Cairns,  of  Waterbury,  Conn.,  has  joined 
the  staff  of  the  New  York  water  supply  com- 
mission, which  has  opened  offices  in  the  Park 
Row  Building,  New  York. 

Mr.  John  B.  Ansley  has  resigned  his  position 
as  city  engineer  of  Americus.  Ga.,  to  become 
superintendent  of  the  construction  of  the  sew- 
erage system  of  New  Orleans,  La.,  and  he  will 
be  succeeded  by  Mr.  David  W.  Speer. 

Mr.  John  Fuller,  superintendent  of  bridges  on 
the  New  York  division  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  died  January  22  at 
Bridgeport,  Conn.  He  was  79  years  old,  and 
had  worked  for  the  company  for  45  years. 

The  Illinois  Society  of  Civil  Engineers  and 
Surveyors,  at  its  meeting  at  Aurora,  elected 
officers  as  follows:  President,  J.  W.  Alvord, 
Chicago;  vice-president,  J.  C.  Quade,  Kewanee; 
trustees,  J.  G.  Mellnlsh,  Bloomington;  D.  W. 
Mead,  Chicago. 

Civil  Engineer  H.  H.  Rosseau,  U.  S.  N.,  has 
been  transferred  from  the  Bureau  of  Yards  & 
Docks,  in  Washington,  to  the  Mare  Island  yard, 
San  Francisco,  and  Civil  Engineer  F.  R.  Harris, 
U.  S.  N.,  has  been  detailed  to  the  Charleston, 
( S.  C. )  navy  yard. 

Mr.  Julian  C.  Smith,  a  graduate  of  Sibley  Col- 
lege, Cornell  University,  in  the  class  of  1900, 
lias  been  appointed  general  superintendent  of 
the  hydro-electric  power  plant  at  Shawinigan 
Falls,  Que.,  for  which  Mr.  Wallace  C.  Johnson 
is  consulting  engineer. 

Mr.  Frederick  S.  Chapman,  a  graduate  of 
Yale  University  in  the  class  of  1894,  and  at 
present  connected  with  the  New  London,  Conn., 
office  of  the  Corps  of  Engineers,  has  received 
an  appointment  as  supervisor  of  one  of  the 
provincial  boards  of  the  Philippine  Islands. 

Mr.  F.  L.  Chase,  M.  Am.  Soc.  C.  E.,  has  re- 
signed his  position  as  engineer  of  bridges  of  the 
New  York  Central  &  Hudson  River  Railroad  to 
become  president  of  the  Jamestown,  Chautau- 
qua &  Lake  Erie  Railroad  Co.,  and  the  Chautau- 
qua Steamboat  Co.,  with  headquarters  at 
Jamestown,  N.  Y. 

The  Engineers'  Club  of  St.  Louis  has  elected 
the  following  officers:  President,  J.  L.  Van 
Ornum;  vice-president,  J.  A.  Ockerson;  secre- 
tary, H.  J.  Pfeifer;  treasurer,  E.  E.  Wall;  li- 
brarian, E.  B.  Fay;  directors,  W.  G.  Brenueke 
and  S.  H.  Freeman;  members  ol  board  of  mana- 
gers, E.  R.  Fish  and  F.  F.  Bausch. 

The  Ohio  Society  of  Civil  Engineers  has  elect- 
ed the  following  officers:  President,  Robert  E. 
Kline,  Dayton;  vice-president,  Frank  A.  Bone, 
Lebanon;  secretary-treasurer,  B.  H.  Flynn, 
Columbus;  trustees,  F.  L.  Niederheiser,  Ash- 
land; A.  W.  Jones,  Chillicothe;  S.  T.  Stine- 
baugh.  Port  Clinton;  William  Evers,  Cleveland. 
The  Iowa  Engineering  Society  has  elected  the 
following  officers:  president,  Prof.  S.  N.  Will- 
iams, Mt.  Vernon,  la.;  vice-president,  B.  Marsh, 
Des  Moines;  secretary- treasurer,  W.  H.  Jack- 
son, vice-president  of  the  Des  Moines  Bridge  & 
Iron  Works,  Des  Moines;  directors.  Prof.  A.  V. 
Sims,  Iowa  City,  la.,  and  C.  R.  Allen,  Ottumwa, 
la. 

The  Engineers'  Club  of  Philadelphia  has 
elected  the  following  officers:  President,  Edwin 
F.  Smith;  first  vice-president,  Silas  G.  Com- 
fort; second  vice-president,  Horatio  A.  Foster; 
secretary,  J.  O.  Clarke;  treasurer,  George  T. 
Gwllllam;  directors,  W.  B.  Riegner,  Thos.  C. 
McBrlde,  H.  K.  Myers,  James  B.  Bonner.  D.  A. 
Hegarty,   Geo.  Neville  Lelper. 

Mr.  8.  W.  Hodgen  and  Mr.  V.  M.  Murdock 
have  been  appointed  assistant  engineers  of  the 


Marietta  and  the  Indianapolis  &  Vincennes 
divisions,  respectively,  of  the  Pittsburg,  Cin- 
cinnati, Chicago  &  St.  Louit  Railway,  the 
Southwest  System  of  the  Pennsylvania  Lines 
West  of  Pittsburg.  Mr.  Guy  F.  Scott  has  been 
appointed  division  engineer  of  the  eastern  di- 
vision of  the  Pittsburg,  Fort  Wayne  &  Chicago 
Railway.  Mr.  F.  K.  Huger  has  been  appointed 
general  superintendent  of  the  Seaboard  Air 
Line  Railway,  at  Portsmouth,  Va.,  succeeding 
Mr.  N.  D.  Maher.  Mr.  William  Coughlin  has 
been  appointed  general  superintendent  of  the 
Denver  &  Rio  Grande  and  of  the  Rio  Grande 
Southern  railways,  with  headquarters  at  Den- 
ver. 

The  transfer  of  the  Second  Battalion  of  En- 
gineers to  the  Philippine  Islands,  scheduled  to 
occur  in  April,  will  result  in  a  number  of  im- 
portant changes  in  the  Corp.s  of  Engineers. 
Major  James  L.  Lusk  is  to  assume  the  duties 
of  Major  C.  McD.  Townsend  at  Roclv  Island, 
111.,  and  the  latter  will  relieve  Major  Clinton  B. 
Sears  at  Manila,  who  is  to  proceed  to  San 
Francisco.  Capt.  Herbert  Deakyne  is  to  go  to 
Port  Leavenworth,  Kan.;  Capt.  George  A.  Zinn  is 
to  go  to  Wheeling,  W.  Va.;  Capt.  W.  E.  Craighill 
is  transferred  to  Mobile,  Ala.;  Capt.  Spencer 
Cosby  is  to  take  up  duties  with  the  Third  Bat- 
talion at  Washington  as  is  also  Capt.  Charles 
Keller;  and  Capt.  William  W.  Harts  is  to  take 
station  at  Portland,  Ore.  Capt.  J.  J.  Morrow  is 
to  return  from  the,  Philippines  to  Washington. 

Elnathan  Sweet,  for  two  terms  engineer  and 
surveyor  of  New  York  State,  died  suddenly  of 
heart  disease  in  Albany,  January  26.  He  was 
born  in  Cheshire,  Mass.,  in  1837,  and  was  gradu- 
ated from  Union  College  in  1859.  He  began 
engineering  in  the  year  of  his  graduation,  re- 
ceiving an  appointment  as  deputy  to  the  sur- 
veyor-general of  Kansas  and  Nebraska.  Until 
1872  he  remained  lor  the  most  part  in  the 
Western  States,  serving  for  the  last  three  years 
of  that  period  as  chief  engineer  and  part  of 
that  time  as  general  superintendent  of  the  Rock 
Island  &  St.  Louis  Railroad.  In  1875  he  was 
appointed  by  Gov.  Tilden  engineering  expert  of 
the  State  canal  investigating  commission,  and 
for  the  five  years  succeeding  was  engineer  of 
the  Eastern  Division  of  the  State  canals.  For 
many  years  he  was  the  head  of  the  Hilton 
Bridge  Construction  Co.,  and  was  a  member  of 
the  New  York  State  Water  Storage  Commission 
which  has  just  reported  to  the  Legislature.  He 
was  a  member  of  the  American  Society  of  Civil 
Engineers  since  1878. 

At  a  meeting  of  the  Fritz  Memorial  Commit- 
tee, the  announcement  was  made  that  the  four 
national  engineering  societies  have  appointed 
the  following  representatives  on  the  Board  of 
Trustees  of  the  Fritz  Medal:  American  So- 
ciety of  Civil  Engineers — J.  James  R.  Croes, 
New  York,  one  year;  Robert  Moore,  St.  Louis,  . 
two  years:  Alfred  Noble,  New  York,  three 
years;  Charles  Warren  Hunt,  New  York,  four 
years.  American  Institute  of  Mining  Engineers 
— E.  E.  Oleott,  New  York,  one  year;  E.  G.  Spils- 
bury.  New  York,  two  years;  James  Douglas, 
New  York,  three  years;  Charles  Kirchhoff,  New 
York,  four  years.  American  Society  of  Me- 
chanical Engineers — Gaetano  Lanza,  Boston, 
one  year;  John  E.  Sweet,  Syracuse,  N.  Y.,  two 
years;  Robert  W.  Hunt,  Chicago,  three  years; 
S.  T.  Wellman.  Cleveland,  Ohio,  four  years. 
American  Institute  of  Electrical  Engineers — 
Arthur  E.  Kennelly,  Cambridge.  Mass..  one 
year;  Carl  Hering,  Philadelphia,  two  years; 
Charles  P.  Stelnmetz,  Schenectady,  three 
years;   Charles  F.  Scott,  Pittsburg,  four  years. 


Malaria  is  to  be  fought  in  New  York  City 
by  filling  marshes  and  pools  where  mos- 
quitoes breed. 


Jan.  31,  1903. 
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Detection  of  Alum  in  Water. 


With  the  increasing  use  of  mechanical  fil- 
ters, a  means  for  detecting  the  presence  of 
alum  in  water  has  come  to  have  considerable 
importance.  A  method  of  testing  which  has  a 
high  degree  of  delicacy  is  described  by  Mrs. 
Ellen  H.  Richards,  of  the  Massachusetts  In- 
stitute of  Technology,  in  "Technology  Quar- 
terly" for  December,  1902.  In  1891  a  method 
was  described  for  detecting  alum  in  water  by 
the  use  of  a  freshly  prepared  solution  of  log- 
wood. 

As  early  as  1898,  Mr.  A.  H.  Low,  of  Von 
Schulz  &  Low,  Denver,  Colorado,  having  occa- 
sion to  test  the  effluent  from  the  mechanical 
filters  of  the  Denver  Union  Water  Company, 
began  experimenting  with  the  logwood  tes(t 
with  especial  reference  to  the  interfering  sub- 
stances. At  that  time  one  part  in  4,000,000 
was  his  claim  for  the  test.  Mr.  Low  has  con- 
tinued his  experiments  and  his  method  appears 
to  be  a  distinct  contribution  to  the  accuracy 
and  delicacy  of  the  determination,  since  one 
part  in  8,000,000  may  be  detected.  The  exclu- 
sion of  carbon  dioxide  up  to  a  certain  stage 
in  the  process,  when  it  is  required,  and  the 
prevention  of  access  of  alkali  from  glass  ves- 
sels by  the  use  of  platinum  are  essential 
points. 

Directions  for  the  Alum  Test. — The  logwood 
solution  is  made  as  follows:  Take  two  grams 
of  logwood  chips  and  boil -one  minute  in  a 
platinum  dish  with  50  cubic  centimeters  of  dis- 
tilled water.  Decant  the  solution  and  boil 
again  for  one  minute  with  50  cubic  centimeters 
of  water.  Decant  this  and  similarly  boil  a 
third  time  with  50  cubic  centimeters  of  water. 
Decant  this  into  a  platinum  receptacle  for  use. 
Take  three  drops  for  each  test.  Kept  in  plati- 
num, the  solution  will  last  for  several  days  at 
least. 

Test  the  water  as  follows:  Boil  50  cubic 
centimeters  of  the  water  in  a  platinum  dish 
for  a  short  time  to  expel  carbon  dioxide.  Add 
three  drops  of  the  logwood  solution  and  con 
tinue  boiling  for  a  few  seconds  to  develop  the 
color.  Decant  into  a  glass  flask  and  cool  quick- 
ly under  the  tap  (so  as  not  to  keep  the  hot  so- 
lution too  long  in  the  glass).  Transfer  to  a 
No.  2  beaker  and  blow  in  carbon  dioxide  from 
the  breath  by  means  of  a  glass  tube  until  there 
is  no  further  decolorization.  Pour  the  water 
into  a  Nessler  tube  for  comparison  with  stand- 
ardiS  similarly  prepared.  Allow  them  to  stand 
several  hours  before  taking  the  final  reading. 
No  wash  water  is  used  at  any  of  the  decanta- 
tions.  The  test  shows  one  part  of  aluminum 
sulphate  in  8,000,000  parts  of  water. 

A  blank  made  with  distilled  water,  if  not  com- 
pletely decolorized  by  the  CO.,  will  show  a 
tint  perceptibly  fainter  than  that  produced  by 
one  part  in  8,000,000  of  aluminum  sulphate.  It 
should  be  noted  that  carbon  dioxide  must  be 
kept  absent  until  the  point  prescribed.  The 
solution  is  therefore  transferred  to  a  beaker 
in  order  to  keep  the  flask  free  from  carbon 
dioxide  for  the  next  test. 

The  main   points  are:  — 

(1).  Any  kind  of  logwood  appears  to  answer. 
(2).  The  solution  is  good  for  several  days,  at 
least,  if  kept  in  platinum.  (3).  The  use  of 
platinum  instead  of  glass  for  boiling  the  test. 
(4).  The  use  of  carbon  dioxide  instead  of 
acetic  acid. 

Aluminum  hydrate,  as  pointed  out  by  the 
late  Professor  A.  R.  Leeds  in  1893,  will  pro- 
d\ice  a  tint  almost  as  strong  as  if  it  were  in 
solution.  The  removal  of  the  hydrate  is  a  dif- 
flcult  matter. 

Mr.  Low's  method  of  procedure  is  as  fol- 
lows: First,  test  the  water  as  above  described. 
If  no  tint,  or  none  exceeding  that  of  the  blank. 


remains  after  standing  several  hours,  or  over 
night,  that  is  sufficient.  If,  however,  a  tint 
persists,  or  a  colored  precipitate  settles  out, 
it  is  necessary  to  determine  if  this  is  due  to 
aluminum  hydrate.  Pour  a  sample  of  the  wa- 
ter several  times  through  a  double  Swedish 
filter  and  finally  test  the  filtrate.  If  the  tint 
produced  is  weaker  than  that  given  by  the  un- 
flltered  water,  repeat  the  operation  on  a  fresh 
portion  of  the  water,  using  the  same  filter,  and 
continue  repeating  with  new  portions  of  the 
water  and  always  using  the  same  filter,  until 
it  is  apparent  that  no  further  diminution  of 
the  tint  can  be  effected.  The  tint  finally  re- 
maining may  be  assumed  to  be  due  to  a  salt 
of  aluminum  in  solution. 

An  alternative  method  is  to  clog  a  filter  with 
a  little  aluminum  hydrate,  wash  until  no  test 
is  given,  and  then  filter  the  sample  of  water. 
Mrs.  Richards  does  not  agree  with  Mr.  Low's 
suggestion  to  allow  the  filtered  water  to  stand 
several  hours  and  then  refilter.  The  filtrate 
from  a  mechanical  filter  which  uses  alum 
should  be  tested  at  once.  A  slow  decomposi- 
tion appears  to  take  place  by  which  alumi- 
num hydrate  separates  out.  While  it  may  be 
said  that  consumers  do  not  use  the  water 
until  after  the  lapse  of  some  hours,  the  chem- 
ist should  be  able  to  say  whether  any  unde- 
composed  alum  comes  through  the  filter. 


Letter  to  the  Editor. 


Concbete-Steel. 

Sir:  In  your  issue  of  January  3  in  speaking 
of  the  experiments  of  M.  Consid&re  you  say: 
"Various  applications  of  steel  in  planes  trans- 
verse to  the  stress,  in  the  forms  of  radial  and 
intersecting  rods  and  netting  likewise  did  not 
give  as  high  results  as  were  desirable."  I  have 
been  experimenting  on  ihis  line  for  some  time, 
and  my  results  would  seem  to  disprove  this 
conclusion  most  positively.  M.  Considere's 
ratio  of  "before  and  after"  strengths  ranges  a 
little  under  10,  whereas  mine  have  gone  up 
into  the  hundreds.  So  absolutely  astounding 
have  been  my  results  that  I  have  employed  an 
assistant  to  devote  his  entire  time  to  this  in- 
vestigation. A  study  of  ihe  forces  in  granu- 
lar substances  has  led  me  into  this  field,  and 
the  results  all  along  the  line  have  been  most 
astonishing.  Yours  truly, 

A.  V.  Sims. 

Iowa  City,  la.,  Jan.  6,  1903. 


A  Bridge  on  Sleds  is  an  unusual  sight.  But 
a  bridge  of  78  feet  span  and  18  feet  width  of 
roadway  was  moved  a  distance  of  1,000  feet  on 
January  20,  at  Bradford,  Fa.,  in  2  hours  and 
30  minutes,  by  being  mounted  on  four  pairs 
of  sleds  and  drawn  over  the  snow.  Most  of  the 
time  was  consumed  in  turning  a  corner.  For 
this  information  we  are  indebted  to  the  City 
Engineer,  Mr.  A.  F.  Bannon,  Jr. 


Window  Sashes  in  Long  Lines,  as  in  the 
side  walls  of  factory  buildings,  can  be  opened 
and  closed  simultaneously  from  one  point  by 
the  Lovell  window  and  shutter  ope.-ating  device, 
manufactured  by  the  G.  Drouv6  Company, 
Bridgeport,  Conn.  It  is  claimed  for  the  de- 
vice that  it  can  be  successfully  attached  to  sash 
pivoted,  hinged  or  hung  from  the  top  and  will 
operate  lines  of  sash  500  feet  in  length. 


Iowa  State  College,  at  Ames,  has  recently  oc- 
cupied a  new  fireproof  building  for  purposes  of 
instruction.  Engineering  Hall,  as  it  is  called, 
is  208x100  feet  in  plan,  four  stories  high,  cost 
J275,000  with  its  equipment  and  contains  elec- 
trical, ceramic  and  cement  laboratories,  recita- 
tion rooms  and  large  drafting  rooms.  The 
engineering  departments  occupy  also  five  other 


buildings,  and  have  554  students,  21  members 
of  faculty  and  24  instructors. 

A  Compensating  Turnbuckle  has  recently 
been  patented  by  J.  P.  and  T.  J.  Hains,  41  West 
Twenty-fourth  Street,  New  York,  which  is  de- 
signed to  absorb  sudden  stress  and  prevent 
shock  to  steel  ropes  and  rigging  to  which  It 
may  be  attached.  At  each  end  of  the  turn- 
buckle  there  is  an  eye  with  a  screw  end  engag- 
ing a  cross  head.  The  cross  heads  slide  on  con- 
necting rods  and  between  them  are  inserted 
compression  springs  which  consist  of  pairs  of 
thin  spherical  segments  with  their  concave 
sides  together.  They  have  a  hole  through  the 
center  through  which  one  of  the  screw  rods 
passes  and  they  are  enclosed  between  the  two 
pairs  of  connecting  rods.  They  are  made  of 
different  thicknesses  and  can  be  combined  ro 
as  to  vary  the  rigidity  of  the  connection. 


A  Turbo-Generator  Outfit  has  recently  been 
contracted  for  by  the  Rockland  Light  and 
Power  Company,  of  Nyack,  N.  Y.,  to  supplant 
a  two-phase  3,300-volt,  alternkting-current  belted 
system.  The  station  supplies  light  and  power 
to  a  number  of  small  towns,  the  principal  load 
being  incandescent  lights,  although  the  service 
includes  a  number  of  motors  of  considerable 
size.  The  turbine  is  of  the  standard  single- 
cylinder,  multiple-expansion  type  using  super- 
heated steam  at  125  pounds  pressure,  and  the 
generator  will  furnish  two-phase,  60-cycle  cur- 
rent at  3,300  volts.  The  equipment  is  being 
furnished  by  the  Westinghouse  companies,  of 
Pittsburg,  and  will  include  a  Snow  condenser 
and  an  Alberger  cooling  tower.  After  the  in- 
stallation of  the  turbo-generator,  the  other  ma- 
chinery will  be  held  in  reserve  for  special  re- 
quirements. 


Bituminous  Macadam  has  been  subjected  to 
a  practical  test  recently  in  several  New  Eng- 
land cities,  among  them  Lowell,  Worcester, 
Holyoke  and  Cambridge.  In  the  report  of  Mr. 
Charles  A.  Brown,  superintendent  of  streets  of 
Cambridge,  there  is  a  statement  about  the  pave- 
ment placed  in  the  fall  of  1901  on  Temple 
Street.  This  piece  of  bituminous  macadam  has 
been  carefully  watched  and  at  the  end  of  1902 
is  reported  to  show  no  signs  whatever  of  wear 
or  disintegration.  As  the  result  of  this  experi- 
ence Mr.  Brown,  who  was  formerly  president  or 
the  Massachusetts  Highway  Association,  rec- 
ommends the  further  use  of  this  pavement  In 
his  city,  especially  in  residential  regions,  but 
also  suggests  that  it  be  laid  on  a  portion  of 
-Massachusetts  Avenue  subjected  to  heavy  traf- 
fic. This  pavement  is  called  "Bithulic"  pa,ve- 
ment  by  the  contractors,  Warren  Brothers  & 
Co.,  of  Boston. 


A  Trunk  Sewer  for  the  Passaic  Valley  has 
been  recommended  in  a  report  recently  made 
to  the  New  Jersey  ^legislature  by  a  special 
commission,  for  which  Hering  &  Fuller,  of  170 
Broadway,  New  York,  were  the  engineers.  The 
sewer  is  to  begin  near  Great  Falls  in  Paterson, 
and  extend  to  a  submerged  outlet  in  New  York 
Bay  opposite  Bayonne,  N.  J.,  a  distance  of 
about  26  miles;  is  to  have  diameters  varying 
from  5  to  13  feet ;  and  is  estimated  to  cost,  with 
appurtenances,  about  $8,800,000,  exclusive  of 
expenditures  for  right  of  way.  A  main  pump- 
ing station  will  be  required  in  Newark  to  ele- 
vate the  sewage  to  a  high  point  In  Bayonne, 
whence  it  will  flow  by  gravity  to  the  outlet. 
Two  secondary  pumping  stations  are  provided 
to  lift  the  sewage  from  the  branches  draining 
Hudson  and  Bergen  counties,  into  the  main  sew- 
er. The  report  suggests  that  the  cost  of  con- 
struction be  apportioned  among  the  twenty 
communities  benefited  according  to  assessed 
valuations. 
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WATER. 
Dettrr.  Me. — A  petition  Is  beinit  circulated,  provld- 
ing  for  the  construction  of  water  works. 

CoMK-ay.  ilatm. — A  petition  has  been  flled  with  the 
State  Water  Supply  Com.  for  the  incorporation  of  the 
Conwav  Water  Co.  "by  Dr.  l.aldle.v  and  Arthur  P.  Uela- 
barre  ^or  the  purpose  of  supplyins;  water  for  Are  and 
domestic  purposes. 

/Mir«»rt<f.  B.  I. — Wm.  II.  Barclay.  Comr.  of  Pub. 
Wks..  In  his  annual  report  recommends  that  the  City 
Cooncil  take  Immediate  steps  toward  the  Installation 
of  a  li.(«»<l,(HKi  Kal.  pumpiuK  plant,  and  that  the  road- 
way of  Cottage  St.  be  Improved  by  a  bituminous  mac- 
adam pavement. 

South  Manchester.  Conn. — The  Selectmen  are  stated 
to  have  sotd  a  portion  of  the  town  farm  to  Cheney 
Bros,  as  a  site  for  their  proposed  reservoir,  which  will 
hare  a  capacity  of  85,000.000  gals.,  and  cost  about 
*1.000.000.  J.  Davenport  Cheney  will  be  Supt.  in 
Charge. 

Vaterbury,  Conn. — The  Bd.  of  Pub.  Wks.  has  voted 
to  aak  the  Bd.  of  Aldermen  to  petition  the  General 
Assembly,  for  a  bond  issue  of  $100,000  to  Increase  the 
pressure  of  the  water  supply. 

Korvalk.  Conn. — Fred  Buckley.  Secy.  Water  Comrs.. 
writes  that  contracts  will  be  let  in  the  spring  for  from 
4  to  5  miles  of  10-in.  Iron  pipe,  at  a  probable  cost  of 
$80,000.     C.  N.  Wood,  of  Norwaik,  Engr.  In  Charge. 

yoncalk.  Conn. — The  City  Council  is  reported  to 
have  voted  to  ask  the  tJeneral  Assembly  for  permis- 
sion to  Issue  $100,000  bonds  for  water  works  improve- 
ments. 

Tonken,  K.  r.— Allen  Hazen,  of  N.  Y.  City,  is  stat- 
ed to  have  been  selected  to  prepare  plans  for  the  pro- 
posed filter  bed  system,  which  Is  to  cost  about  $35,000. 

.Vcic  Rochelle,  S.  T. — The  capital  of  the  New  Ro- 
chelle  Water  Co.,  of  New  Kochelle,  Is  reported  to  have 
been  increased  from  $80,000  to  $2,450,000.  -Adrian 
Iselin  Is  one  of  the  directors. 

Buffalo,  .V.  V. — Dr.  Green,  Health  Comr.,  In  his  an- 
nual report  is  stated  to  have  called  attention  to  the 
need  of  a  filtration  plant. 

Hocltetter,  N.  Y. — Mayor  Rodenbeck  is  reported  to 
be  in  biTor  of  building  a  conduit  system  from  Lake 
Ontario  for  a  water  supply,  instead  of  constructing 
the  Cobbs  Hill  reservoir. 

Behenectcdy,  X.  Y. — A  correspondent  writes  that 
there  Is  a  proposition  now  before  Council  providing 
for  laying  14  miles  of  pipe,  and  for  a  12,000,000  gal. 
pump ;  approximate  cost,  $320,000. 

AUentoicn,  Pa. — The  Council  has  passed  ordinances 
providing  for  the  laying  of  a  30-ln.  main  from  Schantz 
Spring  to  Crystal  Spring,  and  also  for  an  8-in.  water 
main  on  I<ehigb  St. 

Steicartgtown,  Pa. — The  question  of  granting  a 
franchise  or  coDstnicting  municipal  water  works,  is 
under  consideration  by  the  Boro.  Council.  W.  H.  Ful- 
ton, Pres. 

Camden,  .V.  ./. — F.  Walter  Toms.  Supt.  of  Water 
Works,  in  his  report  to  the  Water  Com.  of  City  Coun- 
cil has  recommended  the  following  improvements  at 
Morris  Station  :  Additional  pumping  and  boiler  facili- 
ties, the  Installation  of  a  dynamo  for  operating  an 
electric  light  plant  and  the  laying  of  a  36-ln.  pipe 
line  from  the  station  to  the  city. 

Finleyville.  Pa. — The  Finleyvliie  Water  &  Power. 
Co.  Is  reported  formed,  to  supply  water  to  Finley- 
vliie and  Union.  Nottingham  and  Peters  Townships. 
Incorporators :  (Jeo.  C.  Boggs,  C.  Fritchman,  and  oth- 
ers. 

BatokinaviUe,  Oa. — A  press  report  states  that  the 
dty  authorities  are  considering  the  Issue  of  bonds  for 
a  complete  system  of  water  works  and  for  a  better 
senrice  of  electric  lights. 

Findlay,  O. — Bids  will  be  received  on  Feb.  12  by 
the  Water  Works  Trus.  for  furnishing  labor  and  ma- 
terial to  construct  a  conduit  way,  to  deliver  water  at 
the  pumping  station,  as  advertised  in  The  Engineer- 
ing Record. 

Lorain,  O.— The  Bd.  of  Water  Wks.  Trus.  are  stated 
to  have  authorized  O.  H.  Jewell,  of  Chicago,  111.,  to 
prepare  plans  for  water  works  Improvements,  which 
wilt  cost  about  $10,000. 

Maumee,  O. — W.  KIchardson,  City  Clk.,  writes  in 
regard  to  water  works  that  bids  were  opened  Nov.  17, 
1i»i2.  and  the  ordinance  to  ("ntiart  with  K.  U. 
Yountr.  of  Maumee.  for  the  work  has  passed  two  read- 
ings in  Council ;  probable  cost,  $40,000. 

Cincinnati,  O. — Water  bonds  amounting  to  $1,000.- 
000  are  reported  sold. 

Chicago  llriijhtii.  ///.Bids  are  wanted  Feb.  2  for 
furnishing,  delivering  and  Installing  1  vertical  high 
duty  compound  crank  and  fly  wheel  pumping  engine, 
having  a  capacity  of  ."i.ODO.OOO  gals,  of  water  in  24 
buurs  against  a  domestic  pressure  of  60  lbs.  and  a 
fire  pressure  of  110  lbs.,  for  said  city.  I'.  K.  Jlrtle. 
City  Clk. 

Kenotha.  Wi». — A  press  report  states  that  the  Ken- 
osha Municipal  Water  Co.  has  ordered  speclflcations 
for  a  sUndpipe,  to  cost  between  $15,000  and  $20,000. 

Twin  Valley.  Minn. — It  Is  reported  that  O.  Claussen, 
of  Kt.  Paul,  will  prepare  plans  for  a  system  of  water 
works  and  electric  lights. 

Bids  are  wanted  K»b.  9  for  $5.7.'>0  water  and  light 
bonds.     J.  A.  Salijmaiis4»n.   Village  Recorder. 

Thief  Hirer  FulU.  Minn. — The  Council  Is  reported  to 
be  considering  the  question  of  water  works. 
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SioMX  City.  la. — The  Water  Wks.  Tius.  are  stated  to 
have  employed  F.  W.  Cappelon,  of  Mluncapolis,  Minn., 
to  prepare  plans  for  improving  and  enlarging  the  wa- 
ter works.     City  Kngr.  Lewis  will  be  Engr.  in  Charge. 

KU:uh(th.  111. — it  Is  stated  that  plans  have  been 
prepared  for  water  works,  to  cost  about  $10,000. 

iihcboiiyan.  Wis. — A  committee  is  reported  to  have 
been  appointed  to  consider  the  advisability  of  con- 
structing water  worits  and  an  electric  light  plant. 

Mvrinrlte,  Wis. — It  is  reported  tliat  the  .Marinette 
Water  Co.  will  let  contracts  shortly  lor  lowering  the 
Intake  pipe,  at  a  cost  of  almut  $20,000. 

Xorth  ililicaukcc,  Wis. — Bids  are  wanted  Feb.  0 
for  furnishing  and  installing  2  ti-ln.  water  meters ; 
also  for  lurnishing  320  tons  8-in.,  124  tons  Bin., 
30 Si.  tons  4-in.  east  iron  water  pipe;  2b  single 
nozzle  Are  hydrants.  5  to  be  4-in.  and  21  to 
be  5-in.  diameter,  fitted  with  brass  waste  valves 
of  the  "Single  Valve  Mathews"  or  improved 
Stowell  pattern  ;  also  furnishing  and  delivering 
4.  t>  and  8-lu.  gates  including  box  and  covers ; 
bids  will  also  be  received  Feb.  16  for  furnishing  ma- 
terial and  laying  4,  6,  and  8-ln.  pipe  water  mains, 
and  for  unloading,  hauling  and  delivering  water  pipe, 
hydrants,  gates  and  special  castings.  W.  B.  Chase, 
Village  Clk. 

Milwaukee,  Wis. — Bids  are  wanted  Feb.  6  for  fur 
nishing  to  the  city  135 y^  tons  cast  iron  water  pipe 
and  30  3/10  tons  of  special  castings.  Chas.  .1. 
I'oetsch,  Cbmn.  Comrs.  of  I'ub.  Wks. 

Louisville,  Ky. — The  following  bids  were  opened 
Jan.  13  for  pumping  machinery  for  the  Louisville 
Water  Co.  First  the  bids  are  given  for  machinery, 
including  30,000,000-gal.  engines  ;  second,  the  bids  tor 
machinery,  iuciudiug  24.00O.O00-gal.  engines.  There 
were  also  tenders  for  alternate  types  of  boilers,  fur- 
uaces  and  economizers  with  accompanying  methods  of 
stoking.  The  items  are  o,  traveling  crane  ;  h,  engines  : 
t,  bolh  rs  ;  d,  total :  R.  D.  Wood  &  Co.,  Camden,  N.  J.. 
a  (30  ton),  $8,800;  6,  $321,600;  c,  $49,038  (econo 
mizers)  ;  (/,.  $379,438.  Kilby  .Mfg.  Co.,  Cleveland.  ()., 
().  $287,200  and  $258,400.  Holly  Mfg.  Co.,  Buffalo. 
-N.  Y.,  a  (25-ton),  $8,525;  I),  $327,000,  $331,000,  $311,- 
000;  c,  $47,775;  d,  $383,300,  $387,300,  $367,300, 
Allls  Chalmers  Co.,  Chicago,  a  (2u  tons),  $6,400;  b, 
$324,000,  $330,000;  c,  $44,600  (economizers);  d, 
$375,000,  $381,000.  AlUs-Chaimers  Co.,  Milwaukee, 
a  (25  tons),  $8,000;  6.  $344,000;  c,  $44,800;  d,  $396,- 
800.  R.  D.  Wood  &  Co.,  a,  $8,800  ;  b,  $273,200  ;  c, 
$44,074  (economizers)  ;  d,  $328,074.  Kilby  Mfg.  Co., 
/),  $253,200.  $263,760.  Holly  Mfg.  Co.,  a,  $8,525  ;  b, 
$269,000,  $272,000,  $256,000  ;  c,  $40,320  ;  d,  $317,845, 
.'i;320,845,  $304,845.  Allls-Chalmers  Co.,  Chicago  a  (17 
tons),  $5,200  ;  6,  $280,000,  $286,000  ;  c,  $39,800  (econo- 
mizers) ;  d,  $323,000,  $331,000.  Allls-Chalmers  Co.,  .Mil- 
waukee, a  (20  tons),  $6,600;  b,  $299,000;  c,  $38,800; 
d,  $344,400. 

Meridian,  Miss. — A  press  report  states  that  the  Wa- 
ter Works  Co.  has  rejected  the  offer  of  the  city  for  the 
purchase  of  its  plant  and  the  Council  has  decided  to 
construct  municipal  water  works,  at  a  probable  cost  of 
$150,000. 

Ardmore,  Ind.  Ter. — The  American  Light  &  Water 
Co.,  of  Indianapolis,  Ind.,  is  reported  to  have  secured 
the  contract  for  constructing  the  water  works  (bids 
opened  Jan.  14)   for  $150,000. 

South  McAlester,  Ind.  Ter. — A  press  report  states 
that  the  Secy,  of  State  has  approved  the  issue  of  $150.- 
000  bonds  for  water  works  and  sewers,  and  contracts 
for  pipe,  hydrants  and  machinery  will  be  let  about 
Feb.   14. 

Austin,  Tex. — The  Dixie  Irrigation  Co.,  which  was 
organized  under  the  laws  of  Arizona,  with  a  capital 
of  $1,000,000,  is  reported  to  have  secured  a  permit 
to  do  business  in  Texas. 

Port  jlrt/tur,  Tex. — Bids  are  wanted  Feb.  7  for  fur- 
nishing material  and  constructing  water  works,  ice 
and  electric  light  plants,  as  advertised  in  Tlie  Engi- 
neering Record. 

Kansas  City,  Mo. — The  Bd.  of  Pub.  Wks.  has  grant- 
ed permission  to  the  Stock  Yards  Co.  to  construct 
a  2.500.000  gals,  capacity  water  storage  reservoir  at 
loth  and  Wyoming  Sts.,  to  be  fed  from  the  city's  flow 
line  between  Qulndaro  and  Turkey  Creek  pumping  sta- 
tions ;  probable  cost  of  construction,  $30,000. 

Cleveland,  Tenn. — The  House  has  passed  the  bill 
amending  the  charter  of  Cleveland  so  as  to  allow  the 
town  to  contract  for  electric  lights  and  water  works. 

Pocahontas,  Ark. — N.  T.  Collier,  of  Paragould, 
writes  that  it  is  proposed  to  construct  water  works 
and  an  electric  Mght  plant  at  Pocahontas,  to  cost 
about  $50,000.  Laufketter-Bendit  Co.,  of  St.  Louis, 
Mo.,   are   the   Engineers. 

St.  FraiKisviUe,  La. — Itids  will  l)i<  received  by  the 
Hd.  of  Mayor  and  Aldermen  until  Feb.  18  for  con- 
structing a  system  of  water  works.  C.  11.  Jenks,  Engr.. 
Fayette.  Miss. 

.4uffusta,  Ark. — Bids  will  be  received  by  the  Watei* 
Wks.  Comrs.  until  Feb.  12  for  furnishing  material  and 
doing  the  following  work:  An  80  U.-P.  engine.  60x16 
ft.  boiler,  60  Kw.  generator,  exciter  and  switchboard, 
arc  lamps,  transformers  and  pole  line  complete ;  power 
station,  38x41  ft.,  2  6-in.  wells.  100  ft.  deep,  and  deep 
well  pumps.  Weatherford  &  Hildebrand,  Engrs.,  Mem- 
phis, Tenn. 

Colorado  Springs,  Colo. — Local  press  reports  state 
that  the  Northfleid  Land  &  Water  Co.  will  construct 
a  reservoir  at  Austin  HlnlTs,  with  a  capncitv  of  from 
3.000,000   to  5,000,000  gals.;  probable  cost,   $10,000. 

Hood  River,  Ore. — The  Mt.  Defiance  Water,  I'ower 
&  Light  Co.,  of  Hood  River,  has  been  incorporated  : 
capital.  $35,000.  Incorporators :  Frank  Davenport, 
C.  T.  Early  and  G.  W.  Stapleton. 

Wotidville.  Ore.— The  Old  Mill  Ditch  &  Irrigation 
Co.  of  Woodviile  has  been  Incorporated  ;  <apital,  $3.- 
000.  Incorporators:  J.  E.  Estell,  Joel  .Milton,  and 
others. 

OranUe,  Ore. — The  Granite  Electric  T,Ight  &  Water 
Co.  of  Granite  has  been  incorporated ;  capital,  $7,000. 
Incorporators :  .L  N.  DItmars,  J.  W.  Tabor,  and  oth- 
ers. 
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Portland,  Ore. — The  Columbia  Land  &  Irrigation 
Co.  of  Portland  has  been  incorporated ;  capital,  $25.- 
000.  Incorporators:  John  E.  Atchison,  John  W. 
Cook,   and  Wm.   A.   Mwnly. 

In  the  report  of  the  Water  Com.  Just  submitted  the 
following  arc  reported  to  be  the  estimates  of  cost 
of  Improvements  under  consideration :  Distributing 
and  reinforcing  mains  already  planned.  $100,000  ;  ad- 
ditional distributing  mains  duriiij;  1003  petitioned  for, 
$40,000  ;  drainage  tunnels,  permanent  structure,  $12,- 
000,  and  repali-s  of  one  reservoir,  $31,000.  H.  W. 
Corbett,   Chmn.   Com. 

Pendelton,  Ore. — The  Inland  Irrigation  Co.,  of  Uma- 
tilla County,  has  lieeu  Incorpirated.  with  a  capital 
of  $50,000,  by  C.  A.  Macomber,  J.  B.  McDill  and  J. 
B.  Despaln,  to  build  and  operate  irrigation  ditches 
in  this  State. 

Los  Angeles,  Cnl. — The  following  bids  are  reported 
to  have  been  opened  on  Jan.  12  by  the  Water  Bd. 
for  pumping  machinery  tor  the  Buena  Vista  St.  pump- 
ing station:  Risdon  Iron  Wttiks.  San  Francisco,  $25,- 
081  (awarded  contract)  ;  Allls-Chalmers  Co.,  San 
Francisco,  $26.000 ;  Tracy  Eng.  Co.,  San  Francisco, 
$28,275 ;  Machinery  &  Electrical  Co.,  Los  Angeles, 
$32,950;  Baker  Iron  Works,  Los  Angeles,  $37,500. 

Oceanside,  Cal. — The  City  Trus.  are  stated  to  have 
adopted  plans  for  improvements  to  the  water  works, 
at  a  cost  of  $15,000. 

Visalia,  Cal. — The  West  Side  Ditch  Co.  is  reported 
Incorporated,  to  construct  and  maintain  Irrigation 
ditches  in  and  about  the  town  of  Visalia. 

Jlft.  Pleasant,  Utah. — The  question  of  constructing 
water  works  is  reported  under  consideration. 

Lewtston,  Idaho. — Chas.  S.  McDonald,  City  Clk., 
writes  that  the  citizens  voted  Jan.  17  to  Issue  $60,- 
000  bonds  for  improving  the  water  works. 

Wtnnipen,  Man. — The  time  for  receiving  bids  for  a 
pumping  engine,  having  a  capacity  of  5,000,000  Im- 
perial gals,  per  day,  has  been  extended  to  Mar.  2, 
as  advertised  In  The  Engineering  Record. 

Ottawa  East,  Ont. — The  leading  ratepayers  at  a 
public  meeting  Jan.  21  voted  in  favor  of  establishing 
a  water  works  and  a  sewerage  system  ;  probable  cost, 
$40,000.     R.  M.  Saunders  Is  Reeve. 

Dawson  City,  B.  C. — A  press  report  states  that  City 
Engr.  Rendell,  in  his  annual  report,  recommends  that 
the  city  build  and  operate  its  own  water  works. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

EastlMmpton,  Mass. — The  Sewer  Comrs.  have  pre- 
sented a  petition  to  Legislature  tor  changing  the  orig- 
inal plans  for  Its  sewer  system  and  for  authority  to 
expend  a  sum  not  to  e.Tceed  $75,000  for  the  extension 
of  the  system.  It  is  the  intention  to  extend  the  trunk 
line  from  a  point  near  the  gas  house  to  a  point  below 
Hampton  Mills  and  to  discharge  the  sewage  into  .Man- 
han  River. 

Pawtucket,  R.  I. — City  Engr.  Geo  A.  Carpenter,  In 
his  annual  report,  is  stated  to  have  recommended  the 
construction  of  a  sewer  on  Middle  St.  and  also  the 
replacing  of  the  Iron  bridges  over  Blackstone  River  at 
Cross  and  N.  Main  Sts.  with  modern  structures. 

Hew  Haven,  Conn. — The  Com.  of  Sewers  has  voted 
to  recommend  the  construction  of  sewers  in  Woodland. 
Fillmore,  Pine  and  Lombard  Sts. 

yew  York,  N.  Y. — Bids  will  be  received  Feb.  3  by 
Geo.  Livingston,  Comr.  of  Pub.  Wks.,  for  furnishing 
material  and  making  Improvements  to  several  brick 
and  pipe  sewers  in  portions  of  Nicholas  Ave.  and 
Waveriey  PI. ;  altering  and  improving  outlet  sewer 
in  portion  of  Broad  St. ;  also  for  furnishing  material 
t(jr  receiving  basins  on   Park  and  Mulberry  Scs. 

Bids  will  be  received  Feb.  9  by  Louis  F.  HafTcn. 
I'res.  Boro.  Bronx,  for  furnishing  material  and  con- 
structing 20,546  lln.  ft.  8,  12,  15  and  18-ln.  pipe  sewer 
and  060  lln.  ft.  2-ft.  9-in.  brick  sewer  In  portions  of 
several  streets. 

Itrooklyn,  N.  T. — A.  M.  Fragner,  350  Fulton  St., 
has  been  awarded  the  contract  for  building  a  sewer  In 
Narrows  Ave.  (bids  opened  Jan.  14.).  tor  $22,790. 
The  work  includes  710  ft.  of  30-in.  brick  sewer.  1.060 
ft.  24-ln.  vit.  pipe,  1,420  ft.  18-ln.  vlt.  pipe,  810  ft. 
loin.  vit.  pipe.  2,320  ft.  12-in.  vlt.  pipe,  58  manholes 
and  8  receiving  basins. 

Syracuse.  N.  Y. — The  following  bids  are  reported 
received  on  Jan.  19  for  an  extension  of  the  Midland 
Ave.  trunk  sewer  to  the  city  line  ;  Thos.  Marneli,  $19,- 
210,  and  John  W.  Bustln,  $23,022. 

liinghamton,  N.  Y. — City  Engr.  S.  E.  Monroe,  in  his 
annual  report  calls  attention  to  the  need  of  a  trunk 
sewer  west  of  Beethoven  St. 

Babylon,  L.  I.,  N.  Y. — There  Is  reported  to  be  a 
movement  on  foot  for  the  construction  of  a  sewerage 
system,  to  cost  about  $50,000. 

I'atcrson,  N.  J. — Press  reports  state  that  the  Pas- 
saic Valley  Sewerage  Commission's  report,  which  is 
about  to  be  submitted  to  Legislature,  recommends  a 
trunk  sewer  35  miles  in  length.  According  to  the 
new  plan,  the  sewer  is  to  begin  at  the  foot  of  Passaic 
Falls  in  I'aterson,  and  extend  to  Robin's  Reef,  below 
Pay()nne.  The  cost  of  construction  is  placed  at 
$8,690,000.  Newark's  share  of  expense  under  the  new 
plan  is  $4,806,400;  Paterson's,  $1,377,300;  Passaic's, 
$260,700.  The  remainder  is  divided  among  other  mu- 
nicipalities wiilch  will  make  use  of  the  sewer,  l^ateral 
sewers  are  to  connect  the  trunk  sewer  with  munici- 
palities on  the  east  side  of  the  river. 

yijilshiti-g.  N.  J. — The  Council  is  reported  to  have 
appointed  Eugene  A.  McMurray  as  engineer  for  the 
local  sewerage  system. 

.l<ian(ic  City.  N.  J. — Local  press  reports  state  that 
the  Atlantic  City  Sewerage  Co.  will  expend  about  $50,- 
000  to  complete  the  Improvements  to  the  system.  A. 
.M.  Jordan,  Pres.,  Atlantic  City. 

Summit.  N.  J. — The  Council  is  stated  to  have  se- 
lected Boyd  Ehle,  of  New  York,  N.  Y..  as  engineer  In 
charge  of  the  joint  sewer  work  within  the  limits  of 
Summit. 

.Midia.  Pa. — Pres.  S.  A.  Field,  of  the  Boro.  Council. 

la  statod  to  have  appointed  Edw.  H.  Hall,  Dr.  E. 
Marshall  Harvey  and  Geo.  'r.  Butler  a  committee  to 
luvestigate  the  cost  of  a  sewage  system. 
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Uarrisbuiy,  Pa. — Mayor  McCDimick  has  signed  an 
ordinance  proTldlng  for  the  construction  of  the  South 
Ave.  and  Hth  St,   sewers. 

Doylcstoicn,  Pa. — The  Boro.  Council  has  passed  on 
first  reading  the  ordinance  granting  a  franchise  to 
the  Doylestown  Sewerage  Co. 

Fcrnandina.  Fla. — Contracts  for  constructing  the 
sewerage  system  (bids  opened  Jan.  7)  have  been 
awarded  as  follows  :  l''or  laying  pipe  and  constructing 
the  system.  Talbutt  &  Co.,  Jackson.  Miss.,  $18.3(13; 
for  terra  cotta  pipe,  Montague  &  Co.,  Chattanooga, 
Tenn.,  $4,391,  and  for  iron  pipe  manhole  covers  and 
siphons,  U.  H.  Richardson  &  Co.,  Jacksonville,  $1,405. 

Oiraid,  O. — An  ordinance  Is  stated  to  have  been 
passed  In  Council  providing  for  the  appointment  of 
Snow  &-llarber.  of  Columbus,  as  engineers  to  prepare 
plans  for  system  of  sewerage  and  sewage  disposal. 

Chicar/o,  III. — Plans  for  a  sewerage  system  to  drain 
the  entire  south'west  porMon  of  the  city  from  Chicago 
Lawn  north,  and  to  cost  $700,000,  as  drawn  up  by 
Ch  Engr.  Hill,  of  the  Bd.  of  Local  Improv..  were  sub- 
mitted to  Commissioner  Blocki  Jan.  •.•2  and  approved. 
The  plans  will  be  laid  before  the  Illinois  and  Michi- 
gan Canal  Comrs.  for  furtiier  approval. 

Evanaton,  III. — The  Council  has  passed  an  ordinance 
providing  for  the  construction  of  a  12-in.  sewer  on  a 
portion  of  Florence  Ave. 

Milwaukee,  Wis. — R.  J.  Hlckey,  253  14th  St.,  is 
stated  to  have  secured  the  contract  for  lowering  the 
sewers  In  North  and  Oakland  Aves.,  at  $14.47  per  ft. 
for  1,835  ft. 

St.  Paul,  Minn. — Local  press  reports  state  that  sew- 
ers, which  will  cost  ai)proxlmately  $100,000,  have 
been  proposed  by  the  Bd.  of  Pub.  Wks. 

New  Oomerstoicn,  O. — Edwin  R.  Davis,  of  the  firm 
of  Davis  &  Humphrey,  0  Beacon  St.,  Boston,  Mass., 
has  lieen  engaged  by  this  city  to  prepare  plans  for 
sanitary  and  street  drainage  and  street  paving  for 
entire  city  ;  estimated  cost  of  work,  $75,000. 

Toledo,  O. — Bids  are  wanted  Feb.  9  for  furnishing 
material  for  constructing  circular  pipe  sewers  8  and 
10-in.  Inside  diameter  in  portions  of  3  streets ;  also 
a  circular  brick  sewer  24  In.  inside  dlametef  and  4-in. 
shell  in  portions  of  Grand  Ave.  Chas.  H.  Nauts, 
City  Clk. 

Wabash,  Ind. — Bids  will  be  received  for  construc- 
tion of  sanitary  sewers  in  Miami  and  Stilt  Sts.  on 
Feb.  23.     John  Ililty,  City  Engr. 

Indianapolis,  Ind. — It   is   reported    that    bids  are 

wanted    by    the    Bd.    of    Works    for    constructing  the 

Valley    Ave.    sewer,    to    cost    about    $33,500,    and  the 
Bloyd  Ave.  sewer,   to  cost  $18,900. 

Cincinnati.  O. — The  following  bids  for  sewer  con- 
struction were  opened  Jan.  26  by  the  Bd.  of  Pub. 
Service — A,  \Vm.  Ileffron.  257  Ludlow  Ave. :  B,  Van 
Sandt  &  Meeds,  518  Walnut  St.  ;  C,  A.  J.  Henkel  & 
Bro.,  621   Main  St.  : 

ABC 

85   ft.   6%    ft.    (tunnel) $25.00     $22.00     $24.00 

632  ft.  6V4  ft.   (open  cut)...      15.50       12.60       12.00 

513   ft.   6  ft.   sewer 10.00        10.60       10.00 

400  ft.   51/2    ft.    sewer 9.00  9.00  9.00 

940   ft.    5   ft.   sewer 8.00  8.60  8.00 

25  ft.   4%  ft.  sewer 6.00  6.00         6.00 

25  ft.  2¥'  ft.  sewer 4.00  3.80  3.00 

400   12    in.    pipe 1.00  1.50  1.50 

4    24    in.    pipe 3.00  3.50  3.50 

180   6  in.  slants 30  .30  .30 

15   12   in.  slants 1.00  1.00  1.00 

15  Palmer  inlets 45.00       45.00       45.00 

75  cu.  yds.  rubble  mas 4.00  4.00         4.00 

60   cu.   yds.    concrete 5.00  5.00         5.00 

i9  M   ft.   timber 30.00       30.00       30.00 

850    iin.    ft.    piling 35  .35  .35 

65    cu.    yds.    brick    mas 10.00  .01  8.00 

360  cu.  yds.  broken  stone....       1.50  .01         1.25 

180  cu.  yds.   gravel 50  .01  1.00 

Cleveland,  O. — Bids  are  wanted  Feb.  5  for  con- 
structing sewers  In  numerous  streets;  also  Feb.  19 
for  constructing  sewers  in  several  streets.  Chas.  P. 
Salen-,  Dir.  of  Pub.  Wks. 

Cicero,  III. — It  is  stated  that  bids  are  wanted  Feb.  .'1 
for  constructing  pipe  sewers  in  portions  of  3  streets. 
David  T.  Brennan,  Secy.  Bd.  of  Local  Improv.,  Chi- 
cago. 

Morion  Park.  III. — It  is  stated  that  bids  are  wanted 
Feb.  5  for  constructing  a  12.  15  and  20-ln.  pipe  sewer 
system  In  25th  St.  David  T.  Brennan,  Secy.  Bd. 
Local  Improv.,  Chicago. 

Knoxville,  Tenn. — The  House  and  Senate  are  stated 
to  have  passed  the  bill  authorizing  the  city  to  issue 
$407,000  bonds  for  sewers,  paving,  schools  and  an  Im- 
proved fire  department. 

Lnurrl.  Miss. — There  Is  reported  to  be  a  movement 
on  foot  for  the  construction  of  a  sewerage  system. 

Independence,  Mo. — It  Is  stated  that  bids  are  want- 
ed Feb.  7  for  constructing  sewers.  II.  II.  Pendleton, 
City    Engr. 

Salida,  Colo. — The  City  Council  Is  stated  to  have 
granted  J.  E.  Condon  a  franchise  for  a  sewerage 
system. 

BRIDGES. 

New  Ilarfn,  Conn. — Local  press  reports  state  that 
the  Secretary  of  War  has  signed  a  permit  to  construct 
a  raised  stationary  bridge  across  West  Uiver,-  at  Klm- 
b?rly  Ave.,  between  New  Haven  and  Orange. 

Halcm,  Mass. — The  Co.  Comrs.  have  decided  to 
liulld  a  bridge,  having  a  60  ft.  span,  to  be  30  ft.  wide, 
at  Jeflferson  Ave. 

Portsmouth,  N.  II. — The  building  of  a  suspension 
bridge  across  Piscataqua  River  is.  according  to  local 
reports,  being  agitated,  and  It  is  estimated  by  Engr. 
W.  H.  Keepers  that  It  could  be  built  for  $230,000. 

WnsUjurn,  Me. — The  l)ulldlnK  of  a  steel  bridge 
across  Aroostook  River  is  being  considered. 

Lairrrnre.  Muss. — L<icnl  press  reports  state  that 
plans  are  being  prepared  liv  the  Boston  &  Maine  R.  R. 
Co.  for  a  bridge  to  be  linilt  at  Inicn  St.,  this  city. 
JI.   Illssell,  Ch.   Engr.,  Boston,   Mass. 


Pawtuckct,  B.  I. — See  "Sewerage  and  Sewage  Dis- 
posal." 

ISrooklun,  N.  Y. — The  local  boards  of  the  Prospect 
Heights  and  Red  Hook  Dists.  have  approved  the 
proposithm  to  change  the  grade  of  the  approaches  to 
Ilamiltoti  Ave.  bridge  across  Gowanus  Canal.  It  is 
jjroposed  to  replace  the  present  structure  at  Hamilton 
Ave.  with  a  bridge  of  sufflilent  height  to  permit  all 
but  masted  vessels  to  pass  through  the  canal  without 
opening  the  draw.  The  estimated  cost  of  the  Im- 
provement is  reported  to  be  $140,000. 

Canajoharie,  N.  Y. — Press  reports  state  that  no 
bids  were  received  Jan.  20  by  State  Supt.  of  Pub. 
Wks.  Boyd,  at  Albany,  for  constructing  a  canal  lift 
bridge  at  Church  St.,   this  city. 

Lc  Roy,  N.  Y. — See  "Electric  Railways." 

Tonatcanda,  N.  Y. — Ch.  Bridge  Inspector  Carr,  of 
the  Western  N.  Y.  Division  of  the  N.  Y.  C.  &  H.  R. 
R.  R.,  Is  said  to  be  making  preparations  for  construct- 
ing a  double  track  bridge  across  Erie  Canal  and  Tona- 
wanda  Creek,  between  Young  St.,  Tonawanda,  and 
Sweeney  St.,  North  Tonawanda. 

Jersey  City,  N.  J. — The  building  of  a  bridge  across 
Passaic  River,  between  Hudson  and  Essex  Counties,  Is 
rei)orted  to  be  under  consideration. 

Lockhaven,  Pa. — The  Co.  Comrs.  have  decided  to 
erect  an  iron  bridge,  80  ft.  long,  in  Lamar  Township. 

Newcastle,  Pa. — The  residents  of  Mahoning  Town- 
ship are  reported  to  be  agitating  the  building  of  a 
bridge  across  Mahoning  River,  about  1  mile  south  of 
present  Edenburg  bridge. 

McKees  Rocks,  Pa. — Plans  have  been  submitted  by 
the  Western  Bridge  Co.  to  Capt.  W.  L.  Slbert,  Corps 
Engrs.,  U.  S.  A.,  Pittsburg,  for  the  proposed  bridge 
which  is  to  be  built  across  Ohio  River,  from  Allegheny 
to  McKees  Rocks.  The  plans  provide  for  a  bridge 
having  a  main  channel  span,  900  ft.  long,  and  to  be  90 
ft.  above  low  water. 

Chicago,  III. — Press  reports  state  that  the  Atchi- 
son, Topeka  &  Santa  Fe  Ry.  Co.  will  build  167  bridges 
on  its  system  during  the  present  year,  including  the 
trans-Misslsslppl  bridge.  The  majority  are  to  be  con- 
crete and  Iron  structures.  J.  Dun,  Ch.  lingr.,  Chicago, 
111. 

Paris,  III. — The  proposition  to  construct  a  bridge 
at  Campbell's  Ford,  and  the  issuing  of  bonds  to  the 
amount  of  $4,500  for  said  purpose,  is  reported  to  have 
carried   at  the  recent  election. 

Frccport,  III. — Local  press  reports  state  that  7 
bridges,  or  a  trestle  the  entire  distance,  will  be  built 
across  Pecatonica  River,  from  Freeport  to  Rockport. 
In  connection  with  the  new  electric  line.  Weston  & 
Bro.,  Merchants'  Loan  &  Trust  Bldg.,  Chicago,  HI., 
are  said  to  be  the  engineers  for  this  work. 

Mason    City,    la. — The    building    of  a    stone    arch 

bridge,    88   ft.    long   and    48   ft.    wide,  across    Willow 

Creek,   at  East   State   St.,   is   reported  to   be  contem- 
plated. 

Plainicell,  Mich. — A  bill  has  passed  the  House', 
granting  Gun  IMalns  Township  the  right  to  Issue  $25.- 
000  bonds,  provided  the  people  sanction  it,  for  con- 
struction of  a  bridge  across  Kalamazoo  River  at  Main 
St. 

St.  Paul,  Minn. — Newman  &  Hoy,  Chamber  of  Com- 
merce Bldg.,  are  reported  to  have  secured  the  contract 
for  constructing  abutments  for  Arcade  St.  bridge,  at 
$23,369. 

Milwaukee,  Wis. — Mayor  Rose  has  signed  the  $100,- 
000  bonds  ordinance  for  constructing  the  27th  St. 
viaduct. 

Dayton,  O. — The  Bd.  of  City  Affairs  and  the  officials 
of  the  City  Ry.  Co.  are  reported  to  be  contemplating 
the  building  of  a  bridge  at  3d  St. 

Akron,  O. — The  Osborne  Engineering  Co.,  of  Cleve- 
land, has  submitted  to  the  City  Comrs.  plans  for  a 
viaduct  -to  be  built  at  Mill  St.  The  plans  provide  for 
a  structure  of  concrete  and  steel,  765  ft.  long,  and  to 
be  21  ft.  above  the  present  grade  of  Mill  St. 

1ft.  Carmel,  Ind. — The  building  of  a  $100,000  bridge 
across  Wabash  River  is  contemplated.  Subscriptions 
amounting  to  about  $70,000  have  been  received  for 
this  project. 

Bridgeport,  O. — :It  is  stated  that  bids  are  wanted 
Feb.  18  for  $12,000  bridge  bonds. 

Shreveport,  La. — The  directors  of  the  Shreveport 
Bridge  &  Terminal  Co.  have  authorized  the  Issue  of 
$1,000,000  bonds,  the  proceeds  to  be  used  to  construct 
a  bridge  across  Red  River,  said  bridge  to  be  used  by 
the  Cotton  Belt  and  the  Shreveport  &  Red  River  Val- 
ley Railroads. 

Jellico,  Tenn. — C.  H.  Ackert.  Gen.  Mgr.  of  the  South- 
ern Ry.,  is  reported  to  have  stated  that  all  bridges 
between  Jellico  and  Ashevllle,  via  Knoxville,  are  to 
be  replaced  with  steel  structures.  D.  W.  Lum,  Engr. 
Bldgs   &   Bridges,   Washington,   D.   C. 

Wichita,  Kan. — The  building  of  a  stone  structure 
across  Arkansas  River,  at  Douglas  Ave.,  is  reported  to 
be  under  consideration. 

Oklahoma  City.  Okla.  Ter. — The  City  Council  Is  re- 
ported to  have  under  consideration  the  building  of  a 
$7,000  viaduct  across  Choctaw  tracks. 

City  Engr.  Wadsworth  and  the  officials  of  the  Chi- 
cago, Rock  Island  &  Pacific  R.  R.  are  reported  to  be 
contemplating  the  building  of  a  viaduct  In  this  city. 

Knoxville,  Tenn. — T.  J.  Moreland,  City  Engr., 
writes  that  It  Is  proposed  to  construct  a  600-ft.  via- 
duct, at  a  probable  cost  of  $80,000. 

.S'(.  Charles,  Mo. — The  Senate  has  passed  a  bill  au- 
thorizing the  Iowa  &  Missouri  Ry.  Co.  to  construct  a 
Ijridge  across  Missouri  River  at  St.  Charles. 

iMuisville.  Ky. — Local  press  reports  state  that  the 
14th  .St.  bridge  may  be  rebuilt  in  the  near  future,  and 
lliat  plans  for  an  additional  track  on  the  bridge  are 
under  consideration,  by  the  Pennsylvania  R.  R.  Co. 
W.  H.  Brown,  Ch.  Engr.,  Philadelphia,  Pa. 


Cldrksville,  Tenn. — Press  reports  state  that  the  offl- 
cials  of  the  Louisville  &  Nashville  R.  R.  Intend  mak- 
ing Improvements  to  the  drawbridge  across  Cumber- 
land River,  this  city,  at  an  estimated  cost  of  between 
$50,000  and  $75,000.  R.  Montfort,  Ch.  Engr.,  Louis- 
ville, Ky. 

Los  Angeles,  Col. — The  Pacific  Electric  Ry.  Co.  Is 
stated  to  be  contemplating  the  balldlng  of  a  viaduct 
across  Alhambra  Ave.  at  Daly  St. 

Tacoma,  Wash. — Local  press  reports  state  that  all 
bids  recently  received  for  constructing  an  Iron  bridge 
for  the  purpose  of  carrying  all  water  and  sewer  pipes 
across  the  gulch  at  De  Lin  St.  have  been  rejected,  the 
lowest  being  above  the  Engineer's  estimate,  which  was 
$4,600.  A  new  ordinance  has  been  Introduced  In  the 
City  Council  authorizing  the  Comr.  of  Pub.  Wks.  to 
again  receive  bids  foi  an  iron  bridge  and  appropriat- 
ing $7,500  for  constructing  same. 

Toronto,  Ont. — The  Bd.  of  Control  has  confirmed 
the  recommendation  of  the  Wks.  Com.  to  build  the 
Yonge  St.  bridge. 

PAVING  AND  ROAOMAKING. 

Marlon,  Mass. — Col.  H.  E.  Converse  has  petitioned 
the  Trustees  to  macadamize  a  portion  of  Charles  Neck 
road,  a  distance  of  about  1  mile. 

Pawtuckct,  It.  /.—See  "Water." 

South  Hudley,  Mass. — At  the  special  town  meeting 
on  Jan.  24  it  was  voted  to  appropriate  an  additional 
$5,000  bonds  for  road  Improvements. 

Albany,  N.  Y. — The  Good  Roads  Convention  on  Jan. 
21  adopted  resolutions  favoring  the  appointment  of  a 
county  engineer  for  road  construction  and  favoring 
the    bill    in    Congress    appropriating    $20,000,000    for 

food   roads,  of  which  New  York. would  receive  about 
2,000,000. 

Greenville,  N.  Y. — Asst.  State  Engr.  Flanlgan  Is  re- 
ported to  be  surveying  for  a  State  road  to  be  con- 
structed between  Greenville  and  Port  Jervls. 

Lake  Pleasant,  N.  Y. — It  Is  stated  that  surveys  are 
being  made  for  a  4-mlle  macadamized  road  to  be  built 
In  Lake  Pleasant,  at  an  estimated  cost  of  $32,000. 

Hazleton,  Pa. — City  Engr.  Cellax  has  submitted  to 
the  City  Council  the  following  estimates  for  paving, 
approximately  17,302  sq.  yds.,  on  Wyoming  St.  :  With 
brick,  at  $2.10:  with  bituminous  macadam,  $2.25,  and 
with  sheet  asphalt,  $2.40  per  sq.  yd. ;  1,290  Iln.  ft. 
of  stone  headers,  at  60  cts.  each,  will  also  be  needed. 

Buffalo,  N.  Y. — The  following  are  the  lowest  bids 
received  by  the  Bd.  of  Pub.  Wks.,  Jan.  22,  for  paving 
and  repaying :  For  macadamizing  Orchard  PI.  and 
Fairfield  St.,  1,699  sq.  yds.,  Henry  P.  Burgard,  at 
$2.475 :  repaying  Spring  St..  2.730  sq.  yds.,  with 
asphalt,  Henry  P.  Burgard,  $5,177;  with  brick,  Louis 
Glpp,  $6,564,  and  with  stone,  H.  P.  Burgard,  $7,995  ; 
for  repaying  Superior  St.,  1.724  sq.  yds..  Barber 
Asphalt  Paying  Co..  with  asphalt,  at  $2,241  ;  with 
brick,  at  $3,310,  and  with  stone,  $5,172. 

J'lainfleld,  N.  J. — Major  Newton  B.  Smailey,  of 
North  Plainfleld,  has  petitioned  the  local  Bd.  of  Trade 
to  open  another  street  in  the  business  section  of  the 
city.     Probable  cost,  $30,000. 

Trenton,  N.  J. — The  following  resolutions  have 
passed  third  reading  In  the  City  Council :  For  paving 
with  sheet  aspbaltum  on  a  portion  of  Barnes  St.  and 
with  brick  on  Kersey  alley. 

Johnstown,  N.  Y. — The  paving  of  Williams  St.  with 
bituminous  macadam  Is  being  considered. 

Che^er,  Pa. — Ordinances  have  been  passed  by  the 
Councils  for  paving  on  portions  of  Graham  and  Kerlln 
Sts.  with  sheet  asphaltum  and  setting  granite  curb. 

Morristown,  N.  J. — -Bids  are  wanted  Feb.  23  for 
macadamizing  portion  of  Morristown  and  Green  Vil- 
lage road,  Boonton  and  Beavertown  road  and  Sussex 
Turnpike,  in  all  a  distance  of  about  8^/4  miles.  G.  A. 
Becker,   Dir.  Co.  Bd.  Chosen  Freeholders. 

llarrisburg.  Pa. — Mayor  V.  C.  McCormlck  has  signed 
the  ordinance  providing  for  the  paving  of  about  57 
streets  and  alleys,  in  all  about  395,500  sq.  yds.  M.  B. 
Cowden,  City  Engr. 

Frederick,  Md. — The  Bd.  of  Aldermen  estimates  the 
cost  of  paving  with  vitrified  brick  on  a  portion  of  E. 
Church  St.,  at  $8,767. 

Buffalo,  N.  Y. — Bids  are  wanted  Feb.  10  for  paving 
en  portions  of  2  streets.  Francis  G.  Ward,  Comr.  of 
Pub.  Wks. 

Nciciurgh,  N.  Y. — Bids  are  wanted  Mar.  2  for  pav- 
ing Bway.  with  brick  and  telford  macadam ;  probable 
cost,   $40,000.      Everett   Garrison,   City   Engr. 

New  York,  N.  Y. — Bids  will  be  received  Feb.  9  by 
liouls  F.  HafTen,  Pres.  Boro.  Bronx,  for  furnishing  ma- 
terial and  laying  40,000  sq.  yds.  asphalt  pavement, 
including  binder  course,  3.620  sq.  yds.  asphalt  block 
pavement :  also  9,940  Iin.  ft.  curbstone  furnished  and 
set,   and  39,325  sq.  ft.   flagging  furnished  and  laid. 

Portsmouth,  Va. — The  Virginia-Carolina  Construc- 
tion Co.  is  reported  to  have  secured  the  contract  to 
construct  about  7,500  sq.  yds.  of  granolithic  side- 
walks, at  $1.47  per  sq.  yd.  for  walkways  and  $l.'i5 
per  sq.  yd.  for  driveways,  across  walks. 

Ft.  Myer,  Va. — Capt.  W.  F.  Clark,  Q.  M..  writes 
that  F.  S.  Corbett,  of  Arlington,  Va..  has  received  the 
contract  for  constructing  a  macadam  road  at  this  post 
(bids  opened  Jan.  10),  for  $7,500. 

Houghton,  Mich. — The. Village  Council  has  decided 
to  pave  Shelden  Ave.,  the  material  to  be  used  to  be 
probably  asphalt  or  asphalt  blocks. 

Kalamazoo,  Mich. — Press  reports  state  that  the 
Comrs.  have  decided  to  pave  Water  and  Portage  Sts., 
in  the  business  section,  with  brick. 

Superior,  Wis. — The  special  Paving  Com.  had  de- 
cided to  recommend  paving  with  macadam  In  the 
Kast  End. 

Cleveland.  O. — Fred.  C.  Williams,  Ch.  Engr.  of  the 
Division  of  Parks,  has  prepared  plans  for  a  boulevard 
system  to  connect  the  East  End  park  system  with  the 
Edgewater  park  and  boulevard,  of  the  West  Side. 
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FiiMa^,  O. — Tbe  City  Cooncil  has  been  petitioned 
to  pare  a  portion  of  \V.  Sandusky  St.  with  Titrtlled 
brltt.  asphalt  block  or  bituminous  macadam. 

Toledo,  O. — Bids  will  be  received  Feb.  27  by  the 
Com.  on  Ways  and  Means  of  tbe  Common  Council  for 
1121.000  street  Improvement  bonds.  J.  11.  Wyiie,  City 
Aud. 

A  petition  Is  being  circulated  asliing  for  tbe  pavine 
of  Millard  Ave.,  from  Jessie  St.  to  the  easterly  city 
limits. 

St.  Paul,  Mimn. — L<oeaI  press  reports  state  that  the 
contract  for  paving  with  Kettle  Klver  sandstone  on  a 

eortlon  of  Eagle  St.  has  been   awarded  to  Peter  Ber- 
ey.  at  $2.75  per  sq.  yd.  :   total.  ?9.St50. 

CMoago,  III. — Local  press  reports  state  that  the 
cooatmctlon  of  a  subway  under  tbe  Chicago  Klver, 
connecting  the  North  and  South  Side  park  and  boule- 
vard  systems,    is   Deing   considered.      Estimated    cost, 

$3.ooaooo. 

KW,  /"• — The  residents  of  Grove  Ave.  are  peti- 
tioning for  asphalt  pavement. 

Ecaittton,  Itl. — It  Is  proposed  to  pave  a  portion  of 
Dempster  St.  wltb  granite  top  macadam. 

Siouz  City.  la. — Bids  are  wanted  Feb.  10  for  fur- 
nishing material  and  paving  a  portion  of  Jackson  St. 
with  sheet  aspbaltum  on  a  4-ln.  Portland  concrete 
foundation  except  a  strip  9  ft.  wide,  which  shall  t>e 
paved  with  vitrified  brick  on  a  similar  foundation,  in 
all  approximately  5<J,3UU  sq.  yds.,  and  for  resetting 
curb.     L.  L.  Cathcart,  Chmn.  I'aviug  Com. 

Clias.  Kioster,  City  Clk.,  writes  tuat  about  4  miles 
of  brick  paving  is  now  under  consideration. 

Local  press  reports  state  that  the  following  bids 
were  received  Jan.  20  for  paving  with  brick  on  a 
natural  cement  concrete  foundation  on  the  following 
streets — a,  Hanson  Bros. ;  6,  .\I.  L.  Flinn  ;  c,  C.  V. 
Lytle:  W.  3d  St..  17,932  sq.  yds.~o,  $1.96;  6,  $1.93: 
c,  $2.30:  6th  St..  5.500  sq.  yds.,  and  7th  St.,  1,4UU 
sq.  yds. — a,  $1.95;  b,  $1.93,  and  c,  $2.30,  on  both 
streets. 

Lafayette,  Ind. — The  contract  for  paving  with  as 
pbalt  on  a  portion  of  State  St.  is  reported  to  have 
been  awarded  to  the  Western  I'aving  Co.  at  $5.98  per 
Un.  ft. 

Ft.  Wayne,  Ind. — The  City  Engr.  is  reported  to  be 
preparing  plans  for  paving,  estimated  to  cost  about 
$20,000. 

Ti/fiH,  O. — The  City  Council  has  accepted  plans  and 
specifications  for  paving  Washington  St. 

Xeu)  Comerttown,  O. — See  "Sewerage  and  Sewage 
Disposal." 

Cincinnati,  O. — Bids  are  wanted  Feb.  16  for  fur- 
nishing material  and  improving  portions  of  Fuller  St. 
I>y  paving  the  roadway  with  boulders,  redressing  and 
resetting  old  curb,  furnishing  aud  setting  new  5-in. 
granite  curbs  and  laying  limestone  gutter  dagging. 
Kobt.  Allison    Pres.  Bd.  of  Pub.  Service. 

Clftcland,  O. — Bids  are  wanted  Feb.  18  for  pavine 
portions  of  tbe  lower  boulevard  in  Rockefeller  and 
Gordon  Parks  with  telford  macadam.  Chas.  P.  Salen, 
Dir.  of  Pub.  Wks. 

Hancock,  Uich. — It  Is  stated  that  the  Council  has 
decided  to  pave  several  blocks  on  Sheldon  St. 

Celina,  O. — Press  reports  state  that  the  Village 
Council  has  passed  an  ordinance  to  issue  $12,339 
bonds  for  street  improvements. 

Xorth  Uancheater,  Ind.- — Jos.  Cowgiil,  Town  Clk., 
writes  that  bids  are  wanted  Feb.  23  for  20,000  sq. 
yds.  of  sheet  asphalt,  rock  asphalt,  Warren's  bitumi- 
nous macadam  or  bricic 

(Jalesburg,  Itl. — The  Bd.  of  Pub.  Improv.  has  been 
petitioned  to  pave  a  portion  of  (Jrand  Ave. 

liockford,  III. — Press  reports  state  that  the  City 
Cooncil  has  decided  to  pave  about  5  miles  of  streets. 

Menominee,  Mich. — Press  reports  state  that  the  City 
Council  has  adopted  plans  for  paving  with  brick  on 
portions  of  Ogden  Ave.  and  Main  St.  and  has  author- 
ized the  City  Engr.  to  prepare  speciticatlons  for  same. 

Burlington,  la. — Bids  are  wanted  Feb.  16  for  im- 
proving several  streets.     Emmet  Steece,  City  Engr. 

loica  City.  la. — Ixical  press  reports  state  that  bids 
will  be  received  by  the  City  Council  until  B'eb.  20  for 
paving  with  brick  on  a  macadam  foundation  on  a  por- 
tion of  Linn  St.     Chas.  8.  Magowan,  City  Engr. 

^Jrron,  O. — Bids  will  be  received  by  the  Bd.  of  City 
Comrs.  until  Feb.  7  for  the  purcliase  of  a  steam  road 
roller,  either  10  or  15-ton.     Clms.  II.  Isbell,  Clk. 

Tipton,  Ind. — It  is  stated  that  bids  are  wanted  Feb. 
3  for  constructing  6  miles  of  gi%vel  roads.  A.  \V. 
tiott,  Engr. 

Morton  Park,  III.— It  Is  statpd  that  bids  are  wanted 
by  the  Bd.  of  Local  Improv..  Chicago  (Uavid  T.  Bren- 
uan.  Secy.,)  for  paving  with  10-ln.  macadam  on  Lin- 
den Ave..  Morton  Park. 

Chippewa  FalU,  Wit.— It  Is  stated  that  bids  are 
wanted  by  the  Bd.  of  Pub.  Wks.  until  Feb.  14  for  about 
26,625  sq.  yds.  of  brick  paving. 

Hpringfleld,  Tenn. — The  Co.  Court  has  passed  a 
resolution  asking  the  Legislature  to  authorize  Kobert- 
aon  Co.  to  Usae  $150,000  bonds  for  building  macadam 


Louitville.  Ky. — The  Bd.  of  Pub.  Wks.  has  submitted 
to  the  Oeneral  Council  an  <irdinancp  providing  for  the 
construction  of  3  blocks  a  I  the  end  of  7th  St.  and  is 
preparing  a  similar  ordinance  for  constructing  5 
squares  at  the  end  of  18th  St.  The  citizens  petitioned 
for  these  improvements  some  time  ago.  and  the  Bd. 
of  Pob.  Wks.  acted  ufMm  the  petitions  favoralily.  The 
pavement  is  to  be  vltrlHi'd  brick  and  the  cost,  which 
IS  estimated  at  about  $40,<I1XJ.  In  i<i  be  paid  by  the 
proi*erty  owners. 

The  Bd.  of  Pob.  Wks.  Is  preparing  to  pave  with 
asphalt  on  portions  of  E.  Jefferson.  E.  .Main,  10th  and 
2d  Sts.,  and  4tb  Ave. 

ItalUu,  Tex. — Bids  are  wanted  Feb.  14  for  repaving 
with  brick,  asphalt  or  otlier  inaterlai  on  portions  of 
4  suaets.     Hugh  Balnea.  City  Engr. 


i'or«  Arthur,  Tejc. — Press  reports  state  that  bids  are 
about  to  be  askJd  for  approximately  30,000  sq.  ft.  of 
c«'ment  sidewalks. 

Louisiillc,  Ky. — The  Bd.  of  Pub.  Wks.  has  under 
consideration  tiie  paving  ol'  W.  Broadway  with  as- 
phalt.    Estimated  cost,  $t5.oU0. 

St.  Louis,  Mo. — Bids  will  be  received  Feb.  10  by 
the  Bd.  of  Pub.  Improv.  for  furnishing  material  and 
improving  portions  of  numerous  streets  by  grading, 
curbing  with  granite  and  with  asphalt,  rock  asphalt, 
brick  and  granite  blocks.     Waller  Edwards.  Secy. 

Atchison,  Kan. — It  Is  proposed  to  pave  N.  6th  St. 
with  brick.  About  10,700  sq.  yds.  paving  and  6,000 
Un.  ft.  curbing  will  be  required.  Fred  Glddings,  City 
Engr. 

Knoxville,  Tenn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Boulder  Creek,  CaL — The  Supervisors  of  Santa  Cruz 
and  San  Mateo  Counties  are  considering  the  building 
of  a  road  between  Boulder  Creek  and  Pescadero. 

Hiieraidv,  Cal. — The  City  Trus.  are  reported  to  be 
contemplating  the  improving  of  Cypress  Ave.,  at  a 
cost  of  $4,250. 

The  City  Engr.  has  been  directed  to  prepare  a  map 
for  paving  a  portion  of  Main  St. 

Tacoma  Wash. — The  Comr.  of  Pub.  Wks.  has  been 
authorized  to  receive  bids  for  constructing  cement 
sidewalks  in  Dist.  No.  51. 

Warren,  Idaho. — Press  reports  state  that  the  build- 
ing of  a  road  from  Warren  to  Battle  Creek,  at  a  cost 
of  about  $8,000.   is  under  consideration. 

Deiirci-,   Colo. — See   "Miscellaneous." 

Los  Angeles,  Cal. — The  City  Engr.  is  preparing 
plans  for  paving  with  asphalt  on  a  portion  of  North 
Fair  Oaks  Ave. 

Seattle,  Wash. — The  following  estimates  have  l>een 
submitted  for  street  improvements  :  Grading  and  curb- 
ing Norman  St.,  $15,800 ;  grading  and  curbing  Mercer 
St.  Dist.,  $25,700 ;  similar  work  in  E.  Marion  St.. 
$10,300. 

The  Green  Lake  Improv.  Club  is  about  to  petition 
the  City  Council  to  construct  25  miles  of  sidewalks 
in  Green  Lake. 

Spokane,  Wash. — Local  press  reports  state  that  bids 
were  received  by  the  Bd.  of  Pub.  Wks.  for  grading  and 
curbing  on  a  portion  of  Sinto  St.,  as  follows :  Mitch- 
ell Bros.,  $5,200 ;  A.  Use,  $7,756 ;  Peter  Costello, 
$8,240.  For  sidewalking  same,  with  cement :  A.  Use, 
$4,200  ;  R.  E.  Lee,  $4,360 ;  Peter  Costello,  $4,374  :  J. 
C.  Kennedy,  $4,550 ;  Sorenson  &  Stone,  $4,995. 

Oakland,  Cal. — Press  reports  state  that  the  City 
Council  has  decided  to  pave  a  portion  of  10th  St. 

&'an  Diego,  Cal. — Geo.  D.  Goldman,  City  Clk.,  writes 
that  contracts  will  probably  be  let  in  March  for  pav- 
ing a  portion  of  5th  St. ;  probable  cost,  $60,000. 

Ogden,  Utah. — Bids  are  wanted  for  7,500  lin.  ft. 
sandstone  curbing,  7,000  sq.  yds.  sandstone  block  pav- 
ing and  9,000  sq.  yds.  aspbaltum  on  concrete  base. 
To  be  let  under  separate  contracts.  A.  F.  Parker,  City 
Engr. 

Denver,  Colo. — R.  W.  Speer,  Pres.  Bd.  Pub.  Wks., 
writes  that  the  Western  Realty  &  Paving  Co.,  Opera 
House  Blk.,  has  received  the  contract  for  sidewalks  in 
So.  Bway.,  Dist.  No.  2,  for  $17,777.  Price  per  sq.  ft., 
16^   cts. 

Toronto,  Ont. — The  Bd.  of  Control  has  authorized 
the  paving  with  asphalt  on  portions  of  Wilson,  iSpa- 
dlna  and  Barton  Aves,  with  brick  on  Harrison  St., 
with  cement  concrete  oh  France  St.  and  Marion  Ave., 
cedar  block  on  Van  Home  St.  and  tar  macadam  on 
Wlckson  Ave. ;  also  cement  sidewalks  on  Smith,  Mur- 
ray, Ontario  and  Clifford  Sts. 

Winnipeg,  Man. — Bids  are  wanted  Feb.  3  for  fur- 
nishing 1,000  to  1,500  cords  of  cedar  paving  wood.  II. 
N.  Ruttan,  City  Engr.  ;    C.  J.  Brown,  City  Clk. 

POWER  PLANTS,  GAS  AND  ELECTRICITY, 

Hochester,  N.  Y. — The  Trus.  of  the  City  Hospital 
are  reported  to  be  considering  the  question  of  install 
Ing  an  electric  light  plant. 

Geneva,  N.  Y. — The  Interurban  Gas  Co.  Is  reported 
incorporated.  It  proposes  combining  the  gas  com- 
ranies  in  Ontario,  Seneca  and  Cayuga  Counties  and 
.supplying  gas  from  a  central  plant,  to  be  located  al 
East  Geneva.  Directors  :  Herbert  K.  Seybolt,  Bdw.  H. 
Palmer  and  L.  G.  Hoskins,  all  of  Geneva. 

Binghamton,  N.  Y. — The  Council  has  adopted  a  reso- 
lution authorizing  the  appointment  of  a  committee  of 
three  to  report  on  or  before  the  first  regular  meeting 
•in  Dec,  1903,  upon  the  advisability  of  the  city  acquir- 
ing an  electric  light  plant. 

Watervliet,  N.  Y. — The  Watervliet  Illuminating  & 
Power  Co..  of  Green  Island,  has  been  Incorporated, 
with  a  capital  of  $10,000,  to  manufacture  electricity 
for  light,  heat  and  power.  Directors  :  Eugene  L.  Ash- 
ley and  C.  H.  Peddrick,  Jr.,  of  Glens  Falls,  and  B.  E. 
Morrow,  of  Schenectady. 

Syracuse,  N.  Y. — The  Bd.  of  Trus.  of  Syracuse  Univ., 
are  stated  to  have  appointed  a  committee  to  investi- 
gate the  advisability  of  erecting  a  central  heating  and 
lighting  plant  to  provide  heat  and  light  for  all  build 
ings  on  the  campus ;  probable  cost,  $35,000. 

Central  Valley,  N.  Y.— The  Central  Valley  &  High- 
land Mill  Electric  Light  &  Power  Co.  has  been  incor- 
porated to  furnish  light,  heat  and  power  in  Highland 
Mills,  Central  Valley,  Monroe  and  Turners:  capital, 
$140,000.  Directors :  W.  H.  Cowan,  of  Montgomery  ; 
C.  Rivenburg,  of  Walden,  and  W.  B.  Royce,  of  Middle- 
town. 

Elmira,  N.  Y. — Local  press  reports  state  that  the 
I'otter  Gas  &  Power  Co.,  with  offices  in  the  Realty 
BIdg.,  will  construct  an  immense  electrical  power  plant 
in  Elmira.     Mr.  Slebert,  Pres. 

Huattsville,  Md. — Bids  will  be  received  by  the 
Washington,  Baltimore  &  Annapolis  El.  Ry.  Co.,  405 
Bond  BIdg.,  Washington,  D.  C,  for  erecting  a  power 
house. 

HawkinsviUe,  On. — See  "Water." 


Cameron,  W.  Va. — The  Council  is  reported  to  have 
granted  a  franchise  to  the  Cameron  Pottery  Co.,  for 
an  electric  light  plant.  It  is  the  intention  of  the 
company  to  furnish  light  for  its  own  use  and  also  for 
the  town. 

Anderson,  Ind. — Frank  A.  Sharp.  City  Clk..  writer 
that  it  is  proposed  to  procure  entire  new  equipment 
tor  the  electric  light  plant,  at  a  cost  of  $75,000. 

The  Anderson  Steam  Htg.  &  Lighting  Co.  is  reported 
incorporated,   with  a  capital  of  $60,000. 

Jacksonville,  III. — It  Is  proposed  to  increase  the  ca- 
pacity of  the  street  lighting  plant  by  the  addition  of  a 
40-Kw.  generator  and  engine  and  a  66xl6-H.-P.  boiler. 
C.  W.  Brown,  Public  Engr. 

Quincy,  III. — Local  press  reports  state  that  the 
Qumcy  Gas  &  Electric  Co.  will  erect  a  new  gas  retort 
building,  to  cost  about  $30,000,  extend  gas  mains  be 
tween  5  and  10  miles,  mostly  4-ln.  mains,  at  a  cost 
of  about  $25,000  and  make  other  improvements  at  the 
electric  plant. 

Otsego,  Mich. — The  Otsego  Power  Co.,  Ltd.,  has  been 
incorporated,  with  a  capital  of  $200,000,  to  build  a 
dam  across  Kalamazoo  River  at  Otsego  and  furnish 
water  and  electrical  power  in  southwestern  Michigan. 
Incorporators:  Glenn  D.  Smith,  Jackson;  Edw.  H. 
-Marrinane,  of  Grass  Lake,   and  others. 

Kreckenridge,  Minn. — Vernon  A.  Wright,  of  Fergus 
Falls,  owner  of  an  extensive  water  power  near  Fergus 
Falls,  purposes  to  utilize  it  by  furnishing  electric 
lights  and  power  to  Fergus  Falls,  Wahpeton  Brecken- 
ridge,  Foxliome,  Campbell,  and  several  smaller  towns. 

Minneapolis,  Minn. — The  Minneapolis  Gas  Light  Co. 
Is  reported  to  have  decided  to  build  a  gas  storage 
plant  of  1,500,000  cu.  ft.  capacity  at  Lyndale  Ave.  N. 
and  the  St.  Louis  tracks.  A  12-ln.  main  will  connect 
the  holder  with  the  company's  plant  at  14th  Ave.  S. 
and  the  river. 

St.  Paul.  Minn. — Chas.  Kiewert,  of  Milwaukee,  Wis. : 
Robt.  L.  Ware,  of  St.  Paul,  and  C.  S.  McKune,  of  New 
York,  N.  Y.,  are  stated  to  have  petitioned  the  Assem- 
bly for  a  25-year  franchise  tor  furnishing  light,  power 
aud  heat  to  the  residences  of  the  St.  Anthony  District. 

Winona,  Minn.^G.  P.  Coleman,  City  Engr.,  writes 
that  the  contract  for  constructing  the  municipal  elec- 
tric light  plant  was  awarded,  on  Jan.  19,  to  W.  I. 
Gray  &  Co.,  of  Minneapolis,   for.  $44,890. 

Ft.  Dodge,  la. — It  is  reported  that  the  Ft.  Dodge 
Light  &  Power  Co.  will  probably  expend  about  $275,- 
000  in  improvements. 

t'edor  Falls,  la. — The  Cedar  Falls  &  JanesvlIIe 
Power  Co.  has  been  incorporated,  with  a  capital  of 
$100,000,  to  develop  the  water  power  of  the  Cedar 
River  at  Janesville.  Frank  Adams,  Pres. ;  Roger  S. 
Clay,  Secy. 

Oalion.  O. — It  is  reported  that  about  $25,000  will 
be  expended  by  the  Gallon  Gas  Light  Co.  in  improve- 
ments. 

Portsmouth,  O. — The  City  Council  has  granted  a 
franchise  for  heat,  light  and  power  plants  to  Wm.  B. 
Anderson,  Felix  Haas,  and  others.  'The  new  company 
has  not  yet  been  organized. 

Wabash,  Ind. — The  Eclipse  Gas  &  Oil  Co.  has  asked 
the  Common  Council  for  a  franchise  to  pipe  gas  from 
Lafontalne  field  to  supply  gas  for  factory  purposes. 

The  Common  Council  has  ordered  the  Fin.  Com.  to 
employ  au  Electrical  Engr.  to  prepare  plans  for  a 
municipal  lighting  plant  to  do  city  and  commercial 
lighting.     John   Hilty,  City  Engr. 

Ashley,  III. — The  question  of  constructing  an  elec- 
tric light  plant  is  reported  under  consideration.  It  is 
stated  that  the  Jenney  Electric  Co.,  of  Indianapolis, 
Ind.,  will  petition  the  Council  for  a  franchise. 

Watcrtown,  Wis. — The  Council  is  reported  to  have 
granted  the  Watertown  Electric  Co.  a  franchise  for 
20  years,  with  a  10-year  contract  for  street  lighting. 

Sandusky,  O. — The  Central  Htg.  &  Lighting  Co.  is 
stated  to  have  petitioned  the  Council  for  a  franchise. 
The  company  proposes  establishing  a  heating  system, 
iind  also  proposes  to  engage  in  commercial  electric 
lighting. 

Twin  Valley,  Minn. — See  "Water." 

niuffton,  Ind. — It  Is  stated  that  bids  will  be  received 
about  Feb.  11  tor  constructing  a  municipal  light  plant, 
to  cost  about  $15,000.     John  Mack,  -Mayor. 

Cleveland,  Tenn. — See  "Water." 

Huntsville,  Ala. — The  citizens  are  stated  to  have 
voted  on  Jan.  19  to  ask  Legislature  for  authority  to 
Issue  $20,000  bonds  for  an  electric  light  plant. 

Ft.  Worth,  Tex. — The  Council  is  considering  the 
granting  of  an  electric  light  franchise  to  Geo.  W.  Arm 
strong,  and  other  local   capitalists. 

Port  Arthur,  Tex.- — See  "Water." 

A'cto  Orleans,  La. — The  New  Orleans  Rys.  Co.  is  re- 
ported to  have  under  consideration  a  proposition  for 
the  Installation  of  a  steam  heating  plant.  The  heat- 
ing system  would  take  in  ail  the  business  section  of 
the  citv  and  would  represent  an  expenditure  of  from 
$250,000  to  $500,000. 

Pocahontas,  -irfc. — See  "Water." 

Auyunta.  Ark. — See  "Water." 

St.  Francisvillc  La. — B1<1m  will  be  received  by  the 
11(1.  of  Mayor  and  Aldermen  until  Feb.  18  for  con- 
structing an  electric  light  plant.  C.  H.  Jenks,  I'.ngr.. 
Fayette,  Miss. 

Spring  City,  Utah. — The  question  of  constructing  an 
electric  light  plant  is  reported  under  consideration. 

Hood  River,  Ore.— See  "Water." 

Granite,  Ore.- — See   "Water." 

North  Bend,  Jleb. — The  citizens  are  stated  to  have 
voted  Jan.  20  to  establish  a  lighting  system.  A  gas 
plant  will  probably  be  instaliea 

Grand  Island,  Neb. — W.  H.  Thompson  and  H.  J. 
Palmer  are  stated  to  have  petitioned  the  Council  for 
a  franchise  for  a  beating  plant. 
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Toronto,  Out. — Wm.  Mackenzie  and  Frederic  Nlch- 
olls  are  stated  to  have  petitioned  the  Queen  Victoria 
Niagara  Falls  Park  Comn.  for  a  franchise  (or  power 
development.  They  propose  developing  125,000  H.-P. 
with  a  special  view  to  the  needs  of  Toronto  and  otlier 
portions  of  Ontario. 

The  Comn.  also  has  under  consideration  plans  for  a 
pipe   line  for  the   Ontario   Power  Co. 

yelaon,  B.  C. — J.  K.  Strachan,  City  Clk.,  writes  it  is 
proposed    to    expend    ahout    $150,000    to    construct    a 

Sower   plant   and   improve   the   electric   light   system. 
lids  will  not   be  called  for  until  grant  of  power  site 
is  received  from   the  Provincial  Government. 

ELECTRIC  RAILWAYS. 

Concord,  N.  il. — The  House  has  passed  two  bills, 
one  to  extend  the  charter  for  building  the  Claremont 
St.  Ry.,  and  the  other  to  authorize  the  Concord  & 
Montreal  K.  R.  to  acquire  the  Concord  St.  Ry.  and 
other  property,  to  issue  stock  and  bonds  to  pay  there- 
for and  authoriiiiDg  a  physical  connection  of  the  Man- 
chester St.  Ry.  with  the  electric  branches  of  the  Con- 
cord &  Montreal  R.  R. 

SiiKhuu,  X.  //. — Tt  Is  stated  that  the  Boston  &  Maine 
U.  K.  Co.  will  construct  an  electric  railway  this  spring 
from  Manchester  to  Nashua,  and  G  miles  further  to 
Ihe  State  line.     11.  Bissell,  Ch.  Engr.,  Boston,  Mass. 

fiutton.  Muss. — The  Uxbridge,  Whitinsville  &  Doug- 
las St.  Ry.  Co.  is  stated  to  have  petitioned  the  Coun- 
cil for  a  franchise. 

Ailams,  Muss. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Hoosac  Valley  St.  Ry.  Co. 
throntrh  Outer,  Summer  and  North  Summer  Sts.  to 
the  North  Adams  line.  P.  C.  Dolan,  Supt.,  North 
Adams. 

Middli'toi'rn,  Cuiin. — The  Selectmen  are  stated  to 
have  granted  the  Middletown  St.  Ry.  Co.  permission 
to  extend  its  line.     C.  II.  Chapman,  -Mgr.,  .Middletown. 

Bockville,  Conn. — Perkins  &  Perkins,  of  Hartford, 
Attorneys  for  the  .Sta-ford'  Springs  .St.  Ry.  Co.,  are 
stated  to  have  petitioned  the  M^yor  for  a  francliise 
in  this  city. 

Spencerport,  Ji.  Y. — The  Albion  Electric  Ry.  Co.  is 
stated  to  have  secured  a  right  of  way  through  Spen- 
cerport. 

Leroy,  X.  Y. — The  Buffalo  &  Depew  Trolley  Co.  is 
stated  to  have  petitioned  the  Bd.  of  Aldermen  for  a 
franchise  to  extend  its  line  through  the  village.  The 
company  proposes  rebuilding  the  bridge  on  Main  St. 
over  Oatka  Creek.     E.   Melvin,  Ch.   Engr.,  Depew. 

llumbiirn,   .V.    Y. — The    Hamburg   Ry.    Co.    has   peti 
tioned  Highway  Comr.   Gould  for  a  franchise  to  Imild 
a    line   along   the    Hamburg   turnpike   from   the   north 
line  of  the  township  to  the  southern  boundary  of  Big* 
Tree  Road.     Thos.  F.  Keliey,  Supt.,  Buffalo. 

GJen  Cove,  L.  I.,  V.  Y. — The  Supervisors  at  Mlne- 
ola  are  stated  to  have  granted  a  franchise  to  the  Glen 
Cove  Ry.  Co. 

Tiew  York,  }i.  Y. — It  is  reported  that  the  Metropoli- 
tan R.  R.  Co.  win  expend  about  $5,000,000  for  the  bet- 
terments of  Its  system,  mainly  in  the  way  of  equip- 
ping old  lines  with  electric  underground  system.  Mil- 
ton G.  Starrett,  Ch.  Engr. 

Clayton,  N.  J. — It  is  stated  that  the  South  Jersey 
Gas,  Electric  &  Traction  Co.  in  the  spring  will  ex- 
tend Its  trolley  line  from  Mantua  to  Clayton.  P.  D. 
Moses,  Ch.  Engr.,  Trenton. 

Pleasantville,  N.  J. — Richard  F.  Loper,  represent- 
ing the  Delaware  Valley  Traction  Co.,  Is  stated  to 
have  petitioned  the  Council  (or  a  franchise. 

Trenton,  N.  J. — L.  D.  Mathis,  formerly  Supt.  of  the 
Trenton  &  New  Brunswick  R.  R.  Co.  Is  reported  in- 
terested in  a  company  about  to  be  formed  for  the 
purpose  of  building  a  trolley  line  from  Trenton  to 
l.akewood.  The  road  Is  to  be  42  miles  long,  passing 
through  Ailentown,  Centerville  and  other  towns. 

The  Stockholders  of  the  Camden  &  Trenton  Trac- 
tion Co.  are  stated  to  have  decided  to  push  the  exten- 
sion of  the  road  Into  Trenton  as  soon  as  the  weather 
permits.     M.  B.  Perkins,  Mgr.,  Beverly. 

Vailshuni.  -V.  J- — The  Essex  Cross  St.  Ry.  Co.  is 
stated  to  have  petitioned  the  City  Council  for  a  fran- 
chise. 

York,  Pa. — The  York  &  Gettysburg  St.  Ry.  Co.  has 
been  Incorporated  by  C.  .1.  Basehore,  E.  J.  Wilkes,  and 
others,  of  Carlisle,  to  construct  a  street  railway  from 
York  to  Gettysburg  via  East  Berlin. 

Oakgrove,  Pa. — The  Look  Haven  &  Oakgrove  Trol- 
ley Co.  is  stated  to  have  secured  a  right  of  way 
through  the  town. 

Baltimore,  Md. — Articles  of  incorporation  of  the 
Baltimore  &  Belair  Electric  Ry.  are  reported  to  have 
been  filed  with  the  Secretary  of  State  ;  capital,  $500.- 
000.  The  route  will  be  either  on  the  Baltimore  & 
Harford  or  Baltimore  &  Jerusalem  turnpike. 

EUicottvUlf,  N.  Y. — Engr.  Chas.  Locke,  of  Ran- 
dolph. Is  reported  to  have  made  a  survey  for  an  elec- 
tric railway  proposed  from  Ellicottvllle  to  Mansfield 
and  East  Otto,  a  distance  of  13  miles. 

Eaat  Orange,  N.  J. — The  Essex  Cross  R.  R.  Co.  Is 
stated  to  have  petitioned  the  Council  for  a  franchise 
for  a  crosstown  trolley  line. 

Vewark,  y.  J. — The  North  Jersey  St.  Ry.  Co.  Is  stat- 
ed to  have  petitioned  the  Bd.  of  Wks.  for  a  franchise 
In  Bergen  St.     .T.  G.  Elliott,  Ch.  Engr.,  Jersey  City. 

Johnstown,  Pa. — A  corporation  to  be  called  the 
Johnstown  &  Gelstown  Passenger  Ry.  Co.,  with  a  cap- 
ital of  $42,000,  will  shortly  be  chartered  to  build  a 
line  between  the  two  places.  Joseph  Ruth  and  Jacob 
Grosch  are  reported  to  be  Interested. 

Harriaburg,  Pa. — A  charter  has  been  granted  to  the 
West  Falrvlew  &  Harrlsburg  St.  Car  Co.,  with  a  cap- 
ital of  $12,000,  to  construct  a  railway  between  Har- 
rlsburg and  Enola,  a  distance  of  about  2  miles.  In- 
corporators :  John  W.  Weltzel,  Frank  Martin,  and 
others. 

BaMmore,  Md. — Crook,  Horner  &  Co.  are  stated  to 
have  secured  the  contract  for  aa  addition  to  the  steam 
power  plant  of  the  United  Rys.  &  Electric  Co.  «t 
Pratt  St. ;  contract  price,  $24,500. 


Latrohe,  Pa. — A  charter  has  been  granted  to  the 
Latrobe,  Pleasant  Unity  &  Greensburg  St.  Ry.  Co.  to 
connect  the  towns  named.  Directors ;  Capt.  John  B. 
Kenna,  Greensburg ;  Chas.  Saxman,  and  J.  L.  Freeble, 
of  Latrobe,  and  others. 

lielair,  Md. — Engr.  B.  E.  Cutler  is  reported  to  be 
in  Belair  engaged  in  making  surveys  for  an  electric 
railway  between  Belair  and  Baltimore.  The  construc- 
tion of  the  road  from  the  tracks  of  the  United  Rys. 
&  Electric  Co.  on  the  Hartford  Road  to  Belair  would 
require  the  laying  of  al)out  IG  miles  of  track,  which 
would  cost  about  $200,000. 

Columbia,  8.  O. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Lexington  &  Columbia  Elec- 
tric R.  R.   Co. 

Atlanta,  Go. — The  Chattahoochee  Terminal  It.  It. 
Co.  Is  stated  to  have  filed  a  petition  with  the  Secy, 
of  State  for  a  charter  for  an  electric  railway  to  be 
constructed  from  a  point  near  Atlanta  through  Fulton 
and  Cobb  Counties  to  Marietta. 

Toledo,  0. — The  Maumee  River  &  Eastern  Ry.  Co. 
is  reported  Incorporated,  with  a  capital  of  $10,000, 
to  construct  an  electric  or  steam  line  from  Toledo  to 
Presque  Isle,  a  distance  of  about  5  miles.  Incor- 
porators ;  Webb  C.  Hayes,  Lloyd  T.  Williams,  and  oth- 
ers. 

Lectonia.  O. — The  Village  Council  Is  stated  to  have 
granted  a    franchise  to   Max   Goodman. 

Siih'm,  O. — The  Stark  Electric  Co.  is  securing  right- 
of-way  between  Sebring  and  Salem,  O.,  and  expects 
to  extend  Its  street  railway  between  these  places  dur- 
ing the  coming  season. 

l/t.  Vernon,  Ind. — The  City  Council  is  stated  (o 
have  granted  a  franchise  to  the  Evansvllle,  Mt.  Ver- 
non &  Unlontown  Traction  Co.  The  power  house  and 
machine  shops  will  he  located  here. 

Suayzce,  Ind. — The  Town  Bd.  Is  stated  to  have  de- 
cided to  grant  a  right  of  way  to  T.  C.  McReynoids 
and  L.  J.  Kirkpatrlck,  representing  one  of  the  Marlon- 
Ivokomo  electric  lines. 

Yincennes.  Ind. — The  Western  Indiana  Traction  Co. 
is  repojted  to  have  petitioned  the  Council  for  a  fran- 
chise. 

S.  W.  Williams,  of  VIncennes.  Is  reported  interested 
in  the  construction  of  an  electric  railway  from  VIn- 
cennes to  Stillivan. 

Muskegon,  Mich. — The  Muskegon  Traction  &  Light- 
ing Co.  is  reported  to  have  decided  to  expend  $100,000 
this  spring  In  further  Improvements  to  Its  property 
here.     F.  S.  Richmond,  Mgr.,  Muskegon. 

Lansing,  Mich. — The  Michigan  Central  Traction  Co., 
which  was  organized  to  build  an  electric  line  between 
Lansing  and  Battle  Creek,  Is  reported  to  have  secured 
all  right  of  way  between  Lansing  and  Grand  Ledge. 

Moorehead,  Minn. — H.  E.  Roberts,  City  Clk.,  writes 
that  it  was  voted  Jan.  21  to  grant  M.  E.  McDonald 
a  franchise  for  a  railway. 

Keokuk,  la. — A  press  report  states  that  J.  R.  Rob- . 
ertson,   or   Keokuk,    is   about  to   begin   a  preliminary 
survey  for  a  trolley  line  from  Ft.  Madison  to  Keokuk. 

Chariton,  la. — S.  H.  Mallory,  of  Chariton ;  J.  S. 
Bellamy,  of  Knoxvllle,  and  others,  are  reported  inter- 
ested In  the  construction  of  an  electric  railway  from 
Knoxvllle  to  Corydon  via  Charlton. 

Cincinjiati,  O. — It  Is  stated  that  work  will  probably 
begin  in  March  on  the  construction  of  the  Cincinnati, 
Mllford  &  Eastern  Ry. :  probable  cost  of  construction 
and  equipment,  $290,000.  Sumner  B.  Day,  of  Elyria, 
Is  reported  Interested. 

Indianapolis,  Ind. — The  Shareholders  of  the  Indian- 
apolis, Greenwood  &  Franklin  Ry.  Co.  are  stated  to 
have  decided  to  change  the  name  of  the  company  to 
the  Indianapolis,  Columbus  &  Southern  Traction  Co., 
and  increase  the  capital  from  $150,000  to  $285,000. 
This  increase  is  for  the  extension  of  the  road  to 
Franklin  and  the  additional  expenses  of  running  the 
line  through  to  Columbus. 

JiUcrson,  O. — The  Ashtabula  Co.  Comrs.  are  stated 
to  have  granted  Frank  P.  Hood  a  franchise  for  an 
electric  railway  between  Geneva  and  the  Lake  Erie 
resorts,   4   miles  north. 

Cleveland,  O. — Local  press  reports  state  that  the 
Eastern  Ohio  Traction  Co.  will  expend  about  $500,000 
In  improvements. 

St.  Joseph,  Mo. — The  Co.  Comrs.  are  stated  to  have 
granted  a  renewal  of  franchise  to  the  Kansas  City, 
ParkvIUe  &  St.  Joseph  Electric  Ry.  Co.  Work  of  con- 
struction will   soon  commence. 

Mosspoint,  Miss. — A  press  report  states  that  •  the 
Mosspoint  &  I'ascagoula  R.  R.  Co.  has  passed  into  the 
hands  of  Chas.  T.  Ballard  and  associates,  of  Louis- 
ville, Ky.,  and  is  to  be  converted  into  a  trolley  line. 

Nashville,  Tenn. — The  McMinnvllle,  Woodbury  & 
Nashville  Ry.  Co.  Is  stated  to  have  petitioned  the 
Co.  Comrs.  for  a  franchise.  The  road  will  run  through 
Warren,  Cannon  and  Rutherford  Counties. 

Dallas,  Tex. — The  Dallas  Consolidated  Electric  St. 
Ry.  Co.  has  petitioned  the  City  Council  for  permission 
to  make  Improvements  to  Its  system  which.  It  is  esti- 
mated, will  cost  between  $60,000  and  $70,000.  Bdw. 
T.  Moore,  Secy. 

Oakclift,  Tex. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Dallas  &  Oakcliff  Ry.  Co. 
D.  H.  Lavenberg,  Supt.,  Dallas. 

Omaha,  Veb. — The  Omaha,  Decatur  &  Northern  Ry. 
Co.  Is  reported  Incorporated,  with  a  capital  of  $1,000,- 
000.  to  build  a  line  through  Douglas,  Washington, 
Burt,  Thurston  and  Dakota  Counties.  Incorporators  : 
C.  E.  Burlow,  A.  M.  Anderson,  and  others. 

Sonora,  Cal. — Hersch  F.  Lamotte.  representing  an 
Indlaha  company,  Is  stated  to  have  petitioned  the 
Tuolumne  County  Bd.  of  Superv.  tor  a  franchise  to 
construct  and  operate  an  electric  railway  between 
Chinese  Station  on  the  Sierra  Ry.  Hue  In  this  County 
and  the  western  twuadary  line  of  the  Yoaemlte  Natl, 
Park. 


Louisville,  Ky. — The  Louisville,  Anchorage  &  Pewee 
\'alley  Electric  Ry.  Co.  Is  stated  to  have  filed  articles 
of  Incorporation  changing  the  name  of  the  road  to 
the  Louisville  &  Eastern,  and  Increasing  the  capital 
stock  from  $350,000  to  $l,2.i0.000.  According  to  the 
amended  articles  the  company  shall  have  the  right 
to  extend,  construct  and  operate  its  line  from  Shelby- 
ville  to  Frankfort,  Ky. ;  to  build  a  division  from  Shel- 
byvllle  to  Eminence  and  New  Castle,  and.  If  desir- 
able, to  a  point  on  Kentucky  River,  in  Uenry  County, 
Ky. ;  and  also  a  division  from  ShelbyvIIle  to  Mt.  Eden, 
together  with  necessary  switches,  turn-outs  and  side- 
tracks.    I'erclval  Moore,  Pres. 

Brockville,  Ont. — A  syndicate  of  New  York  capital- 
ists, represented  by  John  Gerken,  Clarence  P.  King, 
and  others,  are  reported  to  have  purchased  the  Brock- 
ville, Westport  &  Sault  .Ste.  Marie  Ry.  They  propose 
changing  the  name-to  the  Brockville  &  Northwestern 
Ry.,  and  will  take  steps  at  oiu:e  to  extend  the  line  10 
the  "Soo." 

Dawson  City,  It.  C.--An  ordinance  Is  report^  to 
have  been  Introduced  In  Council,  granting  a  franchise 
to  the  Klondike  Mines  Ry.  Co.  to  lay  Its  tracks  on 
1st  Ave.  to  Queen  St 

RAILROADS. 

Akron,  Pa. — The  Engineers  of  the  Pennsylvania  R. 
R.  Co.  are  reported  to  have  located  the  route  of  the 
new  line  across  Southern  Lancaster  County,  which 
win  connect  the  main  line  at  Akron,  and  the  branch 
on  the  Susquelianna  River,  near  York  Furnace;  It 
will  be  27  miles  In  length.  W.  H.  Brown,  Ch.  Engr., 
Philadelphia. 

Richmond.  Vu.-  It  is  proposed  to  run  a  railroad 
(the  Central  of  Vliginia)  via  Harrisonburg,  Va.,  and 
Richmond  to  the  coast.  A.  A.  'Chapman,  Oxford, 
N.  C.,  Is  reported  interested. 

Elnora,  Ind. — The  stockholders  of  the  Southern 
Indiana  R.  R.  Co.  are  stated  to  have  authorized  Its 
officers  to  build  an  extension  from  Elnora  to  Evans- 
vllle, a  distance  of  75  miles.  J.  W.  Thompson,  Qen. 
Supt.,  Terre  Haute. 

Minneapolis,  Minn. — It  is  stated  that  the  Red  Lake 
Transportation  Co.  will  Issue  about  $100,000  bonds,  to 
be  used  In  extending  Its  railroad  to  Whltefish  Lake 
and  for  making  other  Improvements. 

Morgantoicn,  W.  Va. — A  charter  has  been  granted 
to  the  Union  Utility  Co.  of  Morgantown,  to  construct 
and  operate  a  railway  In  that  city :  capital,  $1,000,- 
000.  Incorporators :  E.  M.  Frant,  D.  H.  Courtney, 
Frank  Cox,  and  others,  all  of  Morgantown. 

Chicago,  III. — A  charter  has  been  granted  to  the 
Eastern  Illinois  &  St.  Louis  R.  R.  Co.,  with  a  capital 
of  $100,000,  to  construct  a  line  from  a  point  on  the 
Indiana  State  line  In  Iroquois  County  through  the 
counties  of  Iroquois,  Vermilion,  Champaign.  Douglas, 
Moultrie,  Shelby,  Christian,  Montgomery,  Bond,  Ma- 
coupin, Madison,  and  St.  Clair  to  East  St.  Louis.  In- 
corporators :  Edw.  H.  Senefl,  .Jonathan  P.  Reeves,  and 
others,  all  of  Chicago. 

East  St.  Louis,  III. — .\rtlcles  of  Incorporation  have 
been  filed  by  the  East  Side  Terminal  Co.  of  East 
St.  Louis,  with  a  capital  of  $2,500,  to  construct  a  line 
from  East  St.  Louis  to  Its  suburbs.  Incorporators : 
Jas.  J.  Itofter,  Fred  W.  Kraft,  and  others,  of  East 
St.  Louis. 

Mattoon,  III. — The  Chicago,  Indianapolis  &  St  Louis 
Ry.  Co.  of  Mattoon  has  been  incorporated,  with  a  cap- 
ital of  $55,000  to  construct  a  line  connecting  with  the 
Cairo,  VIncennes  &  Chicago  Ry.  near  Hillsboro,  south- 
westerly through  the  counties  of  Montgomery,  Ma- 
coupin, and  Madison  to  a  point  on  the  line  of  the  same 
railway  near  Mitchell.  Incorporators  :  Melville  B.  In- 
galls.  Cincinnati.  ().  :  Hadiey  Baldwin  and  W.  M.  Duane. 
of  Mattoon,  and  others. 

St.  Louis,  Mo. — The  American  Bridge  Co.,  of  New 
York,  N.  Y.,  Is  reported  to  have  received  a  contract 
from  the  Union  Depot  Terminal  Assoc,  of  St.  Louis, 
for  all  of  the  structural  steel  necessary  to  build  an 
entirely  new  line  into  the  city  for  the  World's  Fair 
next  year.  The  contract  will  involve  an  expenditure 
of  over  $1,600,000. 

Vicksburg,  Miss. — A  charter  has  been  granted  to  the 
VIcksburg  &  Gulfport  R.  R.  Co.  for  a  railroad  which 
is  to  run  from  VIcksburg  to  Gulfport  through  the  fol- 
lowing counties :  Warren,  Hinds,  Copiah,  Lincoln.  Law- 
rence, Pike,  Pearl  River,  Hancock  and  Harrison,  in- 
corporators :  B.  W.  Griffith,  C.  J.  Searls,  and  others 

Muscogee,  Ind.  Ter. — The  Stockholders  of  the  Ozark 
&  Cherokee  Central  B.  R.  Co.  are  stated  to  have  de- 
cided to  amend  the* charter  so  as  to  construct  a  rail- 
road from  Muscogee  to  Shawnee  and  Oklahoma  City 
from  Gibson  to  Joplln,  Mo.  :  from  Muscogee  to  Port 
Smith,  and  Fayettevllle   (Ark.)    to  Jasper,  Ark. 

Amarillo,  Tex. — The  Chicago,  Rock  Island  &  Choc- 
taw R.  R.  Co.  has  filed  Incorporation  papers  and  will 
build  a  railroad  from  Amarillo  to  Tucumcarl,  con- 
necting the  Choctaw  &  Rock  Island  system  and  giv- 
ing a  short  line  from  Memphis  and  Little  Rock  to 
El  Paso ;  capital.  $1,500,000.  Headquarters  of  the 
company  will  be  Chicago,  111.,  and  Alamo  Gordo,  N.  M. 

Buna,  Tex. — Surveys  are  now  being  made  for  an 
extension  of  the  Orange  &  Northwestern  R.  R.  from 
Buna  to  Shreveport,  La.,  or  Waskom,  Tex.,  a  distance 
of  about  135  miles.  L.  Miller,  Pres..  and  M.  L.  Mon- 
tandon,  Ch.  Engr.,  both  of  Orange.  Tex. 

Arlington,  Ore. — The  Arlington  &  Pacific  Coast  R. 
R.  Co.  has  been  incorporated,  with  a  capital  of  $1,- 
.-lOO.OOO.  by  J.  I'.  Finley,  J.  R.  Smalles  and  J.  E.  Sim- 
mons, to  "construct  and  operate  a  railroad  from  Ar- 
lington to  the  Pacific  Ocean,  a  total  distance  of  about 
.300   miles. 

Albuquerque,  N.  M.—B.  Lantry  &  Sons,  of  Strong. 
Kan.,  are  reported  to  have  secured  the  contract  for 
building  73  miles  of  the  200-mlle  cut-off.  the  Santa 
Fe  R.  R.  Is  to  make  on  its  overland  line  to  Califor-  ' 
nla.  The  cut-off  will  cost  $10,000,000  and  will  run 
from  Beten,  a  station  on  the  main  line  near  Albu- 
querque, to  Texlco,  a  point  on  Its  Pecos  Valley  & 
Northwestern  Uy.  la  Texas. 
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8am  Francisco,  Cat. — The  MidlMnd  I'ai-ilic  Uy-  l-'«- 
has  bren  incorponiied,  to  build  from  a  point  ou  San 
LnU  Bay  easterly  tbrougb  San  l.iils  l>bispo,  Santa 
Barbate  and  Kern  Counties  to  Bakerslield.  Side  lines 
will  lie  built  Into  all  the  neighlxiriuK  oil  districts. 
Capital.  J500.IHK>.  Incorporatoi^  :  A.  i..  Weill,  M.  A. 
I.ippitl.  and  others. 

Uavaum  City.  H.  C. — The  White  Tass  K.  U.  Co.  Is 
reported  to  have  applied  at  Ottawa.  Out.,  for  a  fran- 
chise permitting  rallrtiad  construction  from  Dawson 
Itty  to  American  territory. 

HiiMtiayo.  rliile. — A  press  report  states  that  the 
Chilean  Congress  has  approved  the  bill  authorizing 
the  Government  to  invite  bids  for  the  construction  of 
a  transandlne  railroad,  on  the  basis  of  a  guarantee 
of  5  per  cent,  interest  on  the  cost  of  the  work. 

PUBLIC  BUILDINGS. 
Mamehester.  ,V.  H. — A  bill   has  been  Introduced  In 
Council  appropriating  $48,000  for  the  erection  of  an 
armory  In  Manchester. 

Wr»t  SprinufleM,  Mate. — The  Church  of  the  Im- 
maculate Conception,  West  Springfield.  Is  considering 
the  erection  of  an  edifice.  Address  Rev.  K.  S.  J. 
liurke,  pastor. 

.Vcir  I'ort,  A'.  Y. — The  lowest  bids  opened  Jan.  21 
for  erecting  the  3  comfort  stations  In  the  Boro.  oi: 
Brooklyn  are  stated  to  have  been  submitted  as  fol- 
lows :  X.  W.  Kyan.  for  the  stations  at  Ureenpoint  and 
Hamilton  Aves..  at  $18,879  and  $19,500.  respectively. 
and  W.  R,  Watts,  for  the  Liberty  Ave.  station,  at 
$14,700. 

Bids  win  be  received  Feb.  6  by  Francis  V.  Greene, 
Police  Comr.,  for  furnishing  material  necessary  to  in- 
stall low  pressure  steam  heating  apparatus  and  heat- 
ing system  through  the  5th  Precinct  Police  Station. 

The  -\rmory  Bd.  at  a  meeting  Jan.  21  is  stated  to 
have  approved  plans  for  the  erection  of  the  71st 
Regiment  Armory  at  4th  Ave.  and  31st  St.,  to  cost 
$650,000. 

It  Is  stated  that  a  4story  brick  nurses'  home  will 
be  erected  on  North  Brother  Island.  The  structure 
will  be  70i34-ft.  and  cost  about  $40,000.  Architect, 
W.  Wheeler  Smith,  45  Exchange  PI. 

Bids  will  be  received  Feb.  li  (readvertisement)  by 
J.  Edw.  Swanstrom.  Boro.  Pres.,  for  furnishing  mate- 
rial and  erecting  2  underground  public  comfort  sta- 
tions at  Manhattan  and  Greenpolnt  Aves.,  and  at  the 
junction  of  Hamilton  .\ve.  and  Richards  St.,  Boro. 
of  Brooklyn,  including  hot  water  heating  equipment 
and   stack  or   coil   heating  equipment. 

Albany,  X.  Y. — The  Council  has  passed  an  ordi- 
nance providing  for  the  appropriation  of  $25,000  for 
the  erection  of  a  building  for  the  1st  Precinct  Sta- 
tion. 

ttrooklun,  \.  1'. — The  Armory  Bd.  is  stated  to  have 
adopted  the  plans  of  Lord  &  Hewlett,  16  E.  23a  St., 
for  an  armory  for  the  2d  Naval  Battalion,  to  be  erect- 
ed at  Ist  Ave.  and  52d  St.,  at  a  cost  of  $250,000. 

.Vfie  York,  y.  Y. — Bids  will  be  received  Feb.  0  by 
Thos.  Sturgls.  Fire  Comr.,  for  furnishing  material  for 
erecting  a  building  for  Engine  Co.  No.  7  and  Hook 
&  ladder  Co    Xo.  1.    . 

Allegheny,  Pa. — The  Congregation  of  the  R.  C. 
Church  of  Anunciation.  Charles  St..  is  reported  as  hav 
tng  plans  prepared  for  a  stone  and  brick  edifice,  to 
cost  $45,000. 

Athen»,  Ga. — J.  W.  Barrett,  City  Engr.,  wtltes  that 
bids  are  wanted  for  the  purchase  of  $50,000  city  ball 
bonds. 

Harton.  Intl. — The  Co.  Comrs.  are  stated  to  have 
awarded  the  contract  for  the  erection  of  the  county 
Jail  to  the  Champion  Iron  Co.,  of  Kenton,  O.,  for 
$92,559. 

Varqurttr,  illch. — It  is  stated  that  the  Catholic  dio- 
cese of  Marquette  and  Sauit  Ste.  Marie  will  erect  an 
orphan  asylum  here,  to  cost  $50,000. 

De»  ilotnct,  la. — Bids  are  wanted  Feb.  25  for  erect- 
ing the  Iowa  building  on  the  Louisiana  Purchase  Ex- 
position Grounds,  St.  Louis,  Mo.  Proudfoot  &  Bird. 
Archts.,  712  Crocker  Bldg.,  Des  Moines.  F.  R.  Cona- 
way.  Secy.,  Iowa  Comn. 

(luttenbcrn,  la. — Bids  are  wanted  Feb.  4  for  cut 
stone  and  stone  mason  work  on  the  new  Catholic 
church.     Address  Rev.  J.  II.  Brinkmann. 

I'ortlmouth,  O. — I*res8  reports  state  that  bids  will 
be  received  Feb.  15  by  Richards,  McCarthy  &  Bulford, 
Archts.,  "The  Ruggery,"  Columbus,  O.,  for  erecting  a 
library. 

Spnng/leUl,  0.~R.  C.  Gotwald.  Archt..  Gotwald 
KIdg.,  writes  that  the  date  for  re<,elving  bids  for  erect- 
ing the  4-story  brick  and  stone  city  hospital,  includ- 
ing steam  heating,  laundry,  machlnerv  and  elevators. 
has  befn  extended  to  Mar.  5  ;  proljable  cost.  $60,000. 

Onhkoiih,  Wit. — It  is  reported  that  bids  will  be  re- 
ceived Feb.  16  by  the  Com.  of  the  Co.  Bd.  for  Install- 
ing 150  H.-P.  Scotch  marine  boilers  at  .the  Co.  Asylum 
for  the  Chronic  Insane.     A.  W.  Kellogg,  Chmn. 

Ifhpeming,  ilieh. — Plans  for  the  Carnegie  Library 
will  be  ready  In  about  a  month ;  probable  cost,  $15,- 
tiOO.     I>r.  T.  A.  Felch,  Mayor. 

Trenton,  ilo. — The  plans  of  G.  A.  Berllnghof,  of 
Beatrice,  Neb.,  are  stated  to  have  been  adopted  for 
the  court  house  and  jail,  to  cost  $60,000. 

Dantille,  Ky. — The  contract  for  erecting  2  dormi- 
tories, power  building  and  steam  plant,  including 
plumbing.  gas-plpliLg,  etc..  at  Ky.  Institute  for  Deaf 
<  bids  opened  Jan.  20)  has  been  awarded  to  A.  J.  Craig, 
of  Covington,  Ky.,  for  $58,480.  Augustus  Rogers. 
Snpt. 

Warren,  Ark. — B.  D.  K rouse,  of  Warren.  Is  stated 
to  have  secured  the  contract  for  erecting  the  Bradley 
County  Court  House,  for  $37,645. 

Franklin.  Im. — Press  reports  state  that  p'ans  will 
be  received  Feb.  16  by  the  Police  Jury  for  erecting  a 
court  house,  to  cost  not  less  than  $110,000. 

Spokane.  Wnnh. — The  First  Baptist  Society  Is  re- 
ported considering  the  erection  of  a  $50,000  church. 

Ilarana.  Cuba. — The  House  of  Representatives  is 
reported  to  have  approijriated  $300,000  for  the  con- 
struction of  a  capltol. 


BUSINESS    BUILDINGS. 

BiiuJdock,  Pa. — It  Is  stated  tliat  the  Braddock  Trust 
Co.  will  erect  a  business  building  at  Hraddock  Ave. 
and  Liberty  PI.,  to  cost  between  $40,000  and  $50,000. 

l.atrobr.  Pa. — The  Pennsylvania  R.  R.  Co.  is  re- 
ported to  have  awarded  the  contract  for  the  erection 
of  the  passenger  station  here  to  Rovdhouse,  Arey  & 
Co.,  24  S.  7th  St.,  Philadelphia  ;  the  structure  will  be 
brick  120x41  ft.  and  cost  $50,000. 

Philailelpliia,  Pa. — Plans  are  stated  to  have  been 
filed  by  Stacy  Reeves  &  Sons  for  the  5-story  addition 
to  the  department  store  of  Strawbrldge  &  Clothier,  at 
825  Market  St.,  to  cost  $266,000.  Archt.,  Addison 
Button.  400  Chestnut  St. 

The  Pennsylvania  R.  R.  Co.  is  stated  to  have  award- 
ed the  contract  to  Millard  &  McGraw,  Arcade  Bldg., 
for  the  erection  of  the  $20,000  2-story.  58x229  ft. 
brick  office  and  freight  depot  at  Germantown  Junc- 
tion. 

Salisbury,  Jfd.— It  Is  stated  that  R.  E.  Powell  &  Co. 
will  erect  a  3-story,  75x200  ft.  department  store.  The 
building  will  be  heated  with  steam  and  contain  an 
electric  plant. 

Albany,  y.  Y. — It  is  stated  that  contracts  will  soon 
be  let  for  a  9-story  addition  to  the  Hotel  Ten  Eyck 
on  Maiden  Lane.  Architect,  H.  N.  Wilson,  of  Pitts- 
field,  Mass.     H.  J.  Rockwell,  Proprietor. 

Allentown,  Pa. — Jacoby  &  Welshampel,  Common- 
wealth Bldg.,  are  reported  to  be  preparing  plans  for 
a  5-story  stone  building  for  John  W.  Eckert,  to  be 
erected  at  812  Hamilton  St.  and  measure  40x150  ft. 

Reading,  Pa. — A  $30,000  extension  will  be  erected 
at  the  Widows'  Home  In  Reading.  Architect,  A. 
Smith,  531  Court  St.     John  D.  Mlshler,  Mgr.,  Reading. 

Cordele,  OU. — It  is  stated  that  a  union  depot  will 
be  erected  here,  to  cost  $30,000.  The  Seaboard  Air 
Line  Ry.  (E.  Berkeley,  Div.  Supt,  Atlanta,)  Is  reported 
Interested. 

Richmond,  Va. — Noland  &  Baskervllle.  Chamber  of 
Commerce  Bldg.,  has  prepared  plans  for  a  $30,000  of- 
fice building  and  bachelor  apartments,  to  be  erected 
by  the  State  Insurance  Co.  Bobt.  Lecky,  Jr.,  Vlce- 
Pres. 

Chicago,  III. — The  Otis  Estates  and  the  Chicago 
Savings  Bank  Co.  are  reported  interested  in  the  erec- 
tion of  an  18-story  oflice  building  at  State  and  Madi- 
son Sts.  The  structure  will  be  18  story,  48x120  ft., 
and  cost  from  $500,000  to  $750,000. 

Ft.  Sheridan,  III.— P.  J.  W'eber,  1142  Rookery  Bldg., 
Chicago,  Is  reported  to  be  preparing  plans  tor  theater 
to  be  erected  here,  to  cost  $25,000.  The  structure  will 
be  80x135  ft.  in  dimensions. 

Mankato.  Minn. — Lamm  &  Landkammer  are  report- 
ed interested  In  the  erection  of  a  4-story  brick,  44x120 
ft.  business  building  on  Walnut  St.  Archt.,  Albert 
Schippel,  First  Natl.  Bank  Bldg. 

Ottumica.  la. — H.  H.  Richards,  260  Dearborn  St.. 
Chicago.  III..  Is  stated  to  have  submitted  plans  for 
the  7-story  stone  and  bri,ek  hotel  to  be  erected  here. 
The  Commercial  Exchange  Is  reported  Interested.  J. 
H.   Mitchell,  Secy. 

East  Liverpool,  O. — The  Union  Bldg.,  Loan  &  Trust 
Co.  and  Geo.  II.  Owen  &  Co.  are  reported  Interested 
in  the  erection  of  a  2-story,  80x130  ft.  brick  office 
building. 

Flint,  Mich. — Bids  are  wanted  Feb.  16  for  erecting 
a  5-8tory  brick  store  and  office  building.  110x80  ft.. 
for  the  supreme  diviskn  of  the  Knights  of  the  Loyal 
Guard,  including  electric  elevator.  Clark  &  Munger. 
Archts.,  Shearer  Bldg.,  Bay  City. 

Muskogee.  Ind.  Ter. — It  is  stated  that  an  opera 
house  and  hotel  will  be  erected,  to  cost  $75,000.  C. 
T.  Haskell  is  reported  interested. 

Ft.  Smith,  .Ark. — Anderson  Constr.  Co..  of  St.  Louis, 
Mo.,  is  reported  to  have  secured  the  contract  for  the 
erection  of  a  depot  here,  at  ,$32,000. 

Helena,  Ark, — The  Helena  Hotel  Co.  recently  Incor- 
porated Is  stated  to  have  decided  to  erect  a  hotel  at 
Cherry  and  Poplar  Sts.,  to  cost  $50,000. 

St.  Louis,  Mo. — The  Texas  World's  Fair  Comn.  Is 
stated  to  have  accepted  the  plans  of  C.  H.  Page,  of 
Austin,  Tex.,  for  the  Texas  Building,  to  cost  $200,000. 

Ban  Bernardino.  Cal. — It  Is  stated  that  plans  are 
being  prepared  for  a  85x1.50  ft.  theater  to  be  erected 
at  3d  and  C  Sts.  for  the  San  Bernardino  Theater  Co., 
recently  Incorporated,  with  a  capital  of  $75,000.  A. 
('.  I)enman,  of  the  San  Bernardino  Valley  Traction 
Co.,   Is    reported  Interested. 

Athtna,  Ore. — It  Is  stated  that  bids  are  wanted 
Mar.  20  for  erecting  a  2story  brick  business  block  for 
N.  A.  Miller.  Probable  cost,  $45,000.  C.  E.  Troutman. 
Archt..  Pendleton. 

New  York  City. 

Permits  for  the  following  buUdings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a,  architect;  m, 
wason;  cr,  carpenter;  and  b,  builder. 

Cannon  and  Rivington  Sts,  0-story  br  tenemt  and 
stores ;  c,  $45,000 ;  o,  Louis  Llpm'ann ;  a,  Sass  & 
Sraallheiser. 

Chrystle  and  Hester  Sts.  6-story  br  tenemt  and 
store;  c.  $45,000;  o,  Isaac  (Jrossman  ;  a,  Ilorenburger 
&  Straub. 

14  and  10  Wooster  St.  7-storv  br  loft  and  stores; 
c.  $75,000 ;  o,  Geo  H  Plgneron ;  a,  W  G  Plgneron. 

2d  St  and  Ave  A.  6-story  br  tenemt  and  stores : 
c.  $45,000 ;  o,  Mandel  &  Maran ;  a,  Horenburger  & 
Straub. 

36  W  22d  SI.  7-story  loft  and  office  bldg;  c,  $40,- 
000;  o.  Standard  Constr  Co;  a.  Geo  F  I'elham. 

Park  Ave  and  Ittner  PI,  4-storv  br  silk  mill;  c. 
$40,000  ;  o,  Saml  K  Jacobs  ;  a,  Buehman  &  Fox. 

737  Bway,  2-story  addition  to  7-story  br  loft  bldg ; 
c,  $30,000;  o,  Henry  K  Jones;  a,  Chas  Volz. 
Brooklyn,  N.  Y. 

Driggs  Ave  and  N  10th  St,  6-story  br  factory  ;  c, 
$120,000  ;  0,  W  H  Robinson  ;  a,  F  J  Ashfield, 


DWELLINGS. 

«)/r«<-H»c.  N.  Y. — It  is  stated  that  V.  S.  Callahan  & 
Son  propose  erecting  an  apartment  house  at  Irving 
Ave.  and  Croton  St..  to  measure  132x305  ft.,  and  cost 
from  $40,000  to  $,50,000. 

Philadelphia,  Pa. — Chas.  J.  Brooke,  14  S.  Broad 
St.,  Is  stated  to  be  preparing  plans  for  80  3-story  and 
40  2-story  brick  and  stone  dwellings,  to  be  erected 
in    West   Philadelphia ;   probable   cost.    $300,000. 

East  St.  Louis,  111. — It  is  stated  that  E.  G.  Helm, 
Arcade  Bldg.,  will  erect  a  $75,000  apartment  house 
here.     Architects,  Bartlow  &  Kennedy,  East  St.  Louis. 

Portland,  Ore. — Davis  C.  Lewis,  Chambers  Bldg.,  is 
stated  to  have  prepared  plans  for  a  residence  for 
Joseph  N.  Teal,  to  be  erected  on  St.  Clair  St. ;  prob- 
able cost,   $25,000. 

Toronto,  Ont. — Plans  are  stated  to  have  been  filed 
for  the  erection  of  an  apartment  house  on  Sussex  Ave. 
and  Huron  St.,  to  cost  $35,000.  A.  Hawes  Is  reported 
int3rested. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

Sullivan  and  Bleecker  Sts.  5  6-story  br  tenemts  ;  c 
total,  $150,000 ;  o.  Estate  N  Low ;  a,  McIIvalne  & 
Tucker. 

196  to  200  Waverley  PI.  6-story  br  fiat ;  c,  $50,000  ■ 
o,  Malbin  &  Kammermann  ;  a,  Geo  P  Pelham. 

206  to  210  W  106th  St,  6-story  br  flat ;  c,  $85,000  ; 
o.  Miller  &  Mofsenson  ;  a,  Bernstein  &  Bernstein. 

Morningslde  Ave  and  116th  St,  6-story  br  tenemt ; 
c,  $50,000  ;  o,  Geo  Doctor ;  a,  John  Hauser. 

158th  St  and  St  Ann's  Ave,  3  6-storv  br  tenemts ; 
c  total,  $80,000;  o,  Lorenz  Weiher;  a,  Sloore  &  Land- 
sledel. 

Hobbins  Ave  and  Kelly  St,  5-story  br  tenemt ;  c, 
$35,000  ;  o,  Patrick  J.  Owens ;  a,  Bronx  Architectural 
Co. 

SCHOOLS. 

Brockton,  Mass. — It  is  stated  that  a  high  school,  to 
cost  about  $200,000,  will  be  erected  this  year. 

Fitchburg,  Mass. — The  Com.  on  City  Property  of 
City  Council  (C.  H.  Greene,  Chmn.,)  has  t)ecn  author- 
ized to  erect  a  brick  school  house  on  Lunenburg  and 
East  Sts.,  at  a  cost  of  $20,000. 

Boston,  Mass, — The  lowest  bid  opened  Jan.  26  bv 
the  School  House  Comrs.  for  a  20-room  grammaV 
school  on  Heath  St.,  Roxbury,  was  submitted  by  Mack 
&  Moore,  22  Chapman  PI.,  for  $187,600. 

A.  A.  Sanborn,  18  Post  Office  Sq.,  submitted  the 
lowest  bid  for  ventilating  and  heating  the  school  to 
be  erected  on  Horace  St.,  East  Boston  (bids  opened 
,Jan.  26)   for  $9,600. 

WilUmantic,  Conn. — Bids  will  be  received  Feb.  2 
by  the  State  Bd.  of  Educ,  Hartford,  for  erecting.  In- 
cluding plumbing,  the  State  Normal  School.  Hart- 
well,  Richardson  &  Driver.  Archts..  62  Devonshire  St., 
Boston,  Mass.     Wm.  H.   Palmer,  Jr.,  Chmn.  Com. 

Albion,  N.   Y. — The  Bd.  of   Educ.   is  stated  to  have 

accepted    the   plans    of   E.  K,    Jora  lemon,    of   Niagara 

Falls,  for  the  high  school  to  be  erected  here,  to  cost 
$70,000. 

Schenectady,  ^'.  Y. — The  I'd.  of  Educ.  is  stated  to 
have  adopted  the  plans  of  Benn  Varney,  of  Lynn, 
Mass..  for  the  2  ward  schools — rne  to  be  erected  at 
Brandywine  Ave.  and  Becker  St.  and  the  other  at  E. 
Liberty  and   Niskayuna   Sts,  ;    total  cost.   $100,000. 

Brooklyn,  N.  Y. — Jas.  Ilarley.  288  Flatbush  Ave., 
has  secured  the  contract  for  the  sanitary  work  In 
School  No.   130,   Boro.  of  Brooklyn,   tor  $6,868. 

Buffalo,  N.  Y. — Bids  are  wanted  Feb.  5  for  erect- 
ing a  6-room  brick  addition  to  school  In  Dlst.  No.  58, 
Including  ventilating,  heating,  plumbing,  gas-fitting, 
masonry,  etc.  Francis  (!,  Ward,  Comr.,  Dept.  of  Pub. 
Wks. 

Oeorgetoicn,  D.  C. — Plans  are  stated  to  have  been 
prepared  for  the  erection  of  an  addition  to  the  George- 
town  Univ. ;  probable  cost.  $05,000. 

PhilndclphUi,  Pa. — J.  W.  Cnlf  &  Co.  are  reported  to 
have  received  the  contract  for  Installing  the  steam 
heating  apparatus  in  the  school  of  St.  Elizabeth's  R. 
C.  Church,   2.3d  and  Berks   Sts.,  for  $10,500. 

Kiir  York.  N.  Y. — Bids  will  be  recflved  Feb.  il  hv 
C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  for  installin."; 
electric  light  wiring,  fixtures  and  electric  bell  svste.ii 
in    school    No.    145. 

Augusta,  Ga. — A  correspondent  writes  that  2  new 
schools  will  probably  be  erected. 

Atluns,  Oa. — The  plans  of  Haralson  B'eckley.  of 
Atlanta,  are  stated  to  have  been  accepted  for  the 
Library  of  the  State  Univ.  at  Atliens,  to  cost  $50,000, 

Ili'catur,  III. — It  is  stated  that  the  Pd.  of  Educ.  has 
decided  to  erect  a  2-storv  structure  to  replace  the 
present  Church  St.  School,  at  a  cost  of  about  $45,000. 

Kankakee,    III. — Jorgensen    &    Larsen.    of    Kenosha. 
Wis.,   are  reported  to  have  received   the  contract  for 
erecting  a  high  school,  for  about  $60,000. 

St.  Charles,  III. — It  Is  reported  that  the  contract 
for  the  erection  of  the  $50,000  school  for  the  St. 
Charles  Home  for  Boys  will  soon  be  let. 

South  Milwaukee,  YVis. — It  is  stated  that  $25,000 
bonds  will  be  issued  to  erect  a  9-room  brick  school 
in   the  2d  Ward. 

Royalottk,  Mich. — The  Senate  is  stated  to  have  au- 
thorized the  issue  of  $30,000  school  bonds. 

Sac  City,  la. — The  plans  of  Murphy  &  Ralston,  of 
Waterloo,  are  reported  to  have  been  accepted  tor  a 
high  school,  to  cost  $40,000. 

Sheldon,  la. — It  Is  stated  that  the  high  school  re- 
cently destroyed  by  fire  will  be  rebuilt  at  a.  cost  of 
$50,000. 

Columbus,  O. — Bids  are  wanted  Feb.  10  for  erect- 
ing 2  gymnasiums  for  the  Ohio  State  School  for  the 
Blind.  Stribling  &  Lunis,  Archts.  Alfred  Robinson, 
Secy. 
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Maiidii.  Inil. — It  Is  statPil  fliat  tlin  contract  will 
soon  be  let  for  the  rebnlUIinK  of  the  Marion  llljrii 
School  recently  destroyed  liy  lire  ;  probable  cost,  $40,- 
fiOO. 

Vhiiaao,  III. — Bide  will  be  received  Feb.  6  by  the 
Business  Mgr.  of  Bd.  of  Ednc.  for  erecting  a  school 
on  W.  Ohio  St.  and  N.  Sawyer  Ave.,  including  ma- 
sonry, cut  stone,  terra  cotta,  steel  ceilings,  etc.  ;  also 
for  electric  work,  plumbing  and  gas  fitting  for  the 
physlographical  laboratory  in  U.  A.  Waller  High 
School.     W.  B.  Mundle,  Archt. 

Caledonia,  Minn. — P.  M.  Fuos,  Village  Recorder, 
writes  that  the  citizens  have  voted  to  issue  $20,000 
bonds  tor  the  erection  of  a  school. 

Sf.  Louis,  Mo. — Gerber  Bros,  are  stated  to  have  re- 
ceived the  contract  for  erecting  the  Blow  School,  at 
Virginia  Ave.,  for  $128,546.  The  plumbing  and  heat- 
ing contracts  are  stated  to  have  been  awarded  to  Geo. 
T.  Meyer  &  Bpo.,  2603  Chouteau  Ave.,  and  J.  J.  Cul- 
len  Utg.  Co.,  for  $6,900  and  $12,939,  respectively. 

Orange,  Tex. — The  City  Secy,  writes  that  it  was 
voted  Jan.  19  to  issue  $22,000  bonds  for  the  erection 
of  a  school  In  tlie  2d  Ward. 

KnoxvClle,  Tenn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Norman,  Okla.  Ter. — The  Bd.  of  Regents  of  the 
Oklahoma  Univ.  is  istated  to  liave  decided  to  rebuild 
the  Science  Hall  recently  destroyed  by  Are,  at  a  cost 
of  $35,000. 

Weatherford,  Okla.  Ter. — Bids  are  wanted  Feb.  14 
for  furnishing  material  for  erecting  the  Southwestern 
Normal  School.  J.  II.  Bennett,  Archt.,  Guthrie.  L. 
W.  Baxter,  Territorial  Supt.  of  Pub.  Instruction, 
Guthrie. 

Whatcom,  Wash. — W.  II.  Ilildebrand,  City  Cik.. 
writes  that  It  was  voted  Jan.  17  to  Issue  $65,000 
bonds  for  the  erection  of  a  school. 

Lewiston,  Idaho. — It  is  stated  that  the  School  Trus. 
have  decided  to  erect  a  2-story  school  on  Normal  Hill, 
to  cost  $25,000. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Toledo,  0. — The  Council  has  passed  a  resolution 
providing  for  the  appointment  of  a  committee  to  con- 
fer with  the  City  Solicitor  and  prepare  a  plan  for  the 
collection  and  disposal  of  the  city  garbage  and  that 
the  City  Clerk  procure  Information  relative  to  the  col- 
lection of  garbage  In  other  cities.  Councilmen  Vogel 
and  Bariield  were  appointed  on  the  committee. 

Kansas  City.  Mo. — Edwin  \V.  Davis.  Secy.  Bd.  of 
Health,  writes  that  the  date  of  receiving  bids  for  the 
collection  and  disposal  of  garbage  and  dead  animals 
has  been  extended  to  Feb.  20. 

GOVERNMENT  WORK. 

Mew  Bedford.  Mass. — Bids  will  be  received  on  Feb, 
16  by  Capt.  Thos.  H.  Slavens,  Q.  M..  at  Newport. 
R.  I.,  for  Installing  electric  light  fixtures  In  the  build- 
ings at  Ft.  Rodman.  New  Bedford,  Mass.,  as  adver- 
tised  in  The   Engineering  Itecurd. 

Ft.  Mansfiihl.  It.  I. — Bids  are  wanted  Feb.  1 1  for 
constructing  roads  and  sidewalks  at  this  post.  Ad- 
dress Constructing  Q.  .M..  New  London,  Conn. 

Boston,  Mass. — The  following  bids  for  dredging  in 
Boston  Harbor  were  opened  .Ian.  22  by.  Lieut.  Col. 
W.  S.  Stanton,  Corps  of  Engrs..  I'.  ,S.  A.  :  Interna- 
tional Contg.  Co..  N.  Y.  City.  Divisions  (1)  and  (2|. 
27.5  and  42.9  cts.  per  cu.  vd.  :  (Jeo.  H.  Breymauu,  To- 
ledo. O.,  Division  (ll.  20.5  and  :«)  cts.;  (2),  24  and 
39  cts.;  (31.  23.5  and  .'19  cts.  Breymann  Bros.,  To- 
ledo (1),  20  and  "U  cts.;  12).  24  and  39  cts.;  (3), 
24. .5  and  39  cts.  Morris  &  Cummings  Dredging  Co.. 
N.  Y. 'City,  (1  I.  2li  and  40  cts.  :  (2l.  23.4  and  40  cts.  ; 
(3),  24.5  and  4<t  cts.;  (4).  25.7'.  and  40  cts..  East- 
ern Dredging  Co.  He  New  England  I>redging  Co.,  Bos- 
ton, (1).  25.it  and  39.7  cts.:  (21.  25.7  and  39.7  cts.; 
(3i,   25.7  and  39.7  cts.;    14)    23.9  and  39.7  cts. 

.ffimestotrn.  .Y.  W — Bids  will  be  received  by  the  Ru- 
perv.  Archt..  Treas.  Dept..  Washington,  D.  C.  on  .Mar. 
2  for  the  steam  lieating  apparatus,  etc.,  at  the  II.  S. 
Post  Odicc.  Jamestown,  as  advertised  In  The  Engi- 
neering Rf<"ord. 

Ft.  Terrii,  \.  Y. — Bids  will  be  received  by  S.  V. 
Britt,  Q.  M.,  on  Feb.  28  for  constructing,  plumbing, 
heating  and  electrU;  wiring  frame  i)arrack  l)ullding 
and  for  a  gun  shed  and  maciiine  shop,  as  advertised 
in  Tlie  Engineering  Record. 

West  Point,  N.  Y. — Bids  are  wanted  Feb.  6  for  road 
to  southel'n  end  of  the  military  post  with  retaining 
wall.  Address  J.  B.  Bellinger,  MaJ.  &  Q.  M.,  U.  S. 
M.  A. 

Buffalo,  TH.  Y. — Local  press  reports  state  that  the 
following  bids  were  opened  on  Jan.  22  by  Major  Thos. 
W.  Symons,  U.  S.  A.,  for  Improving  the  entrance  to 
Black  Rock  Harbor  and  Erie  Basin,  appropriation 
$800,000 :  Jas.  B.  Donnelly.  Buffalo,  $1,848,000  ;  Daly 
&  Hannon  Dredging  Co.,  Ogdensburg.  $1,071,500;  Lake 
Erie  Dredging  Co.,  Buffalo,  $1,020,500  ;  L.  P.  &  .1.  A. 
Smith,  Cleveland,  O.,  $1,179,500;  Buffalo  Dredging 
Co.,  $802,250. 

Washington,  D.  C. — Cramp  &  Co.,  of  Philadelphia, 
Pa.,  have  secured  the  contract  from  the  Supery. 
Archt.  of  the  Treas.  Dept,  for  erecting  the  main 
building  for  the  Bureau  of  Standards,  at  $1.59,176. 

Wilkesbarre,  Pa. — Bids  will  l>e  received  by  the  Su- 
perv.  Archt.,  Treas.  Dept..  Wasblnglon.  D.  C,  on 
-Mar.  11  for  the  steam  heating  apparatus,  etc.,  U.  S. 
Post  Office,  at  Wilkesbarre,  as  advertised  in  The  En- 
gineering Record. 

Ft.  Dade,  f/n— Bids  will  be  received  by  Robt.  S. 
\\'elsh.  y.  ^I..  on  I-'eb.  19  for  constructing  a  wharf,  as 
advertised  in  The  Engineering  Record. 


St.  Augustine,  Fla. — The  following  bids  for  dredg- 
ing in  St.  John's  River,  Fla.,  were  received  by  Capt. 
Frauds  U.  Shunk,  Corps  Engrs.,  U.  S.  A.,  Jan.  28, 
price  given  per  cu.  yd. :  Sanford  &  Brooks  Co.,  Balti- 
more, Md.,  24.5  cts. ;  Geo.  W.  Catt,  New  York,  N.  Y.. 
25  cts. ;  Coastwise  Dredging  Co.,  Baltimore,  Md.,  21.5 
cts.  The  Maryland  Dredging  &  Contracting  Co.,  j)t^ 
Baltimore,  Md.,  bid  $15  for  dredging  plant,  per  hour. 

Warren,  O. — Bids  are  wanted  Feb.  7  for  installing 
electric  elevator  in  court  house.     Address  Co.  Clk. 

Chicago,  III. — The  following  bids  were  opened  Jan. 
8  for  pneumatic-tube  service  over  four  routes,  the  bids 
being  tendered  first  per  annum;  second,  per  mile: 
Chicago  Postal  Pneumatic  Tube  Co.,  (1),  $118,250, 
$13,750;  (2),  $84,562.50,  $13,750;  (3),  $118,250,- 
$13,750:  (4),  $119,625,  $13,750.  Batcheller  Pneu- 
matic Tube  Co.,  (1),  $150,813.60,  $16,450;  (2),  $101,- 
332,  $1G,450;  (3),  $153,116.60,  $16,450;  (4),  $157,- 
327.80,  .$16,450.  Chicago  Pneumatic  Service  Co.,  (1), 
$142,104,  $15,500;  (2),  $100,749,  $16,500;  (3),  $144,- 
150,   $15,500;    (4),   $144,274,   $14,500. 

Chicago,  III. — The  following  bids  were  opened  at 
the  office  of  the  Superv.  Archt.  Treas.  Dept,  Wash- 
ington, D.  C,  on  Jan.  26  for  Installing  the  ventilat- 
ing system  of  the  l*Dst  Office,  Court  House,  etc.,  Chi- 
cago :  Andrew  &  Johnson  Co.,  Chicago,  $173,537,  250 
days;  L.  H.  Prentice  &  Co.,  Chicago,  $190,497,  180 
days;  Matthew  Bros.,  Chicago,  $137,500.  220  days; 
C.  B.  Kruse  Htg.  Co.,  Milwaukee.  Wis.,  $132,584,  365 
days;  BuCfaio  Forge  Co.,  Buffalo,  N.  Y.,  $188,075, 
270  days. 

Bids  were  opened  at  the  same  time  and  place  for 
Installing  the  elevator  system  in  said  building :  a, 
hydraulic :  6.  electric :  Winslow  Elevator  Co.,  Chi- 
cago, a,  $114,000;  6,  $94,400.  Marine  Engine  &  Ma- 
chine Co.,  New  York,  N.  Y.,  a,  $127,500;  b.  $95,000. 
Otis  Elevator  Co.,  New  York,  N.  Y.,  a,  $112,800;  6, 
$92,780. 

Creston,  la. — The  lowest  bid  opened  on  Jan.  27  at 
the  office  of  the  Superv.  Archt.,  Treas.  Dept,  Wash- 
ington, D.  C,  for  installing  the  heating  apparatus  In 
Post  Office  Building  at  Creston,  is  stated  to  have 
been  submitted  by  H.  Sandmeyer,  of  Peoria,  III.,  for 
$3,975. 

Ashland,  Wis. — Bids  are  wanted  Feb.  24  for  fur- 
nishing and  placing  about  26,000  tons  of  riprap  at 
Ashland.  D.  D.  Gaillard,  Corps  Engrs.,  U.  8.  A.,  Du- 
luth,  Minn. 

Nashville,  Tenn. — Bids  will  be  received  at  the  U.  S. 
Engr.  office,  Feb.  28,  for  4  pairs  of  steel  lock  gates, 
tilling  valves,  etc.,  for  Locks  A  and  No.  1,  Cumberland 
River,  as  advertised  in  The  Engineering  Record. 

Chattanooga,  Tenn. — The  lowest  bids  opened  Jan. 
22  by  Capt  H.  J.  Slocum,  Q.  M.,  for  erecting  a  brick 
hospital  at  Chlckamauga  Park,  Ga..  are  as  follows  : 
Construction,  Hunt  Armstrong  &  Trimby.  Cliattan- 
ooga,  $55,334  ;  plumbing.  Fred  Fox.  Jr..  Chattanooga. 
$3.,S6S:  heating,  Harris  &  Algor.  Camden.  N.  J..  $0,- 
635,  and  gas  piping,  F.  S.  Wilcox,  Chattanooga.  $155. 

Mobile.  Ala. — Bids  will  he  received  at  the  II.  S. 
Ei'gr.  Office.  Mobile,  on  Fel).  28  for  building  Locks  and 
Dams  Nc;s.  1,  2  and  3.  Warrior  and  Tomhlgbee  Rivers, 
.\la.,  as  advertised  in  T^he  Engineering  Record. 

A'cic  Orleans,  La. — Bids  are  wanted  Feb.  12  for  con- 
structing about  455,000  cu.  yds.  of  earthwork  In  the 
Pontcbartrain  Levee  Dist.  Capt.  Chas.  Bromwell. 
Corps  I'.ngrs..  I".  S.  A..  3232  Prytania  St.,  New  Orleans. 

Tiildliii.  Wash. — Bids  are  wanted  Feb.  10  for  fur- 
nislilug  mnlerial  for  constructing  a  wliarf  at  the  F.  S. 
Indian  School.  Address  Chas.  M.  Buchanan.  Supt, 
I'.   S.  Indian  School  Service. 

'Liis  Angeles,  Ciil. — A  press  report  states  that  Waldo 
S.  Waterinau,  of  San  Diego,  has  secured  the  contract 
for  comi)letIng  the  iettv  work  at  San  Diego  harbor 
(bids  opened  Jan.  15),  108,108  tons,  at  $1.85  per  ton. 

Los  Angeles,  Cal. — The  following  bids  for  construct- 
ing breakwater  at  San  Luis  Obispo  Harbor  were  re- 
ceived bv  Capt.  Edgar  Jadwln.  Corps  Engrs..  Ii.  S.  A.  : 
Jan.  21.  amount  to  be  expfnded,  .1:47. (Mill ;  «,  total  numl)er 
of  sbcM't  ti'ns:  h.  price  Der  ton:  A.  A.  I'olbamus.  San 
Diego.  (I.  25.260;  ().  $l..'irt.  Wm.  II.  Ilealy,  Ran  Fran- 
cisco (I.  21.461  :  ').  $'J.19,  City  St.  Improv.  Co.,  Ra;i 
Francisco,  a,  25,134;  h.  $1.87. 

/Seattle.  Wash. — The  following  bids  were  opened 
Jan.  20  bv  Maior  John  Millls,  Corps  Engrs.,  U.  R.  A., 
for  dredging  Tacoma  Harbor:  n,  price  per  cu.  yd.:  h. 
total  ;  I'uget  Sound  Bridge  &  Dredging  Co..  Seattle,  a, 
Ki>~  cts.:  ().  $182,070.  R.  A.  Perry.  San  Francisco. 
Cal,  n,  6.44  cts.:  b,  $135,240.  Seattle  Bridge  Co., 
Seattle,  a.  1(1.75  cts.:  ft,  $225.7.50.  Pacific  Coast 
Dredging  Jfc  Reclamation  Co.,  San  Francisco,  a,  11 
cts.  ;  6,  $231,000. 

,S'««  Francisco.  Cal. — The  lowest  bid  received  on 
Jan.  20  for  rebuilding  the  Oakland  Harbor  light  sta- 
tion was  that  of  W.  H.  Healy,  of  San  Francisco,  for 
$15,223. 

MISCELLANEOUS. 

Buffalo.  N.  Y. — Bids  are  wanted  Feb.  6  for  deepen- 
ing widening,  dredging,  improving  and  clearing  of 
obstructions  in  the  Buffalo  River  and  the  City  Ship 
Canal.     Francis  G.  Ward,  Comr.  Dept  of  Pub.  Wks. 


.Vrir  York,  N.  Y. — Bids  will  be  received  IVb.  3  by 
(Jeo.  Livingston,  Comr.  of  Pub.  Wks.,  for  furnishing 
and  delivering  20,000  cu.  yds.  of  sand,  100.000  gal. 
No.  6  paving  cement,  1,000  bbls.  Portland  cement,  2,- 
500  cu.  yds.  of  gravel  and  2,500  cu.  yds.  gravel  screen- 
ings, 2,500  cu.  yds.  trap  rock  broken  stone  and  1,200 
cu.  yds.  trap  rock  screenings. 

Trenton,  N.  J. — Bids  will  be  received  Feb.  2  by  the 
Bd.  of  Park  Comrs.  for  Improving  Monument  Park 
by  constructing  concrete  walks  and  granite  curbing 
and  erecting  a  lodge  building.     Wm.  lioberts,  Chmn. 

Newark,  N.  J. — Local  press  reports  state  that  bids 
will  be  received  by  Street  Com.  until  Feb.  4  for  con- 
structing a  city  dock. 

Brooklyn,  N.  Y. — Bids  will  be  received  Feb.  9  by  C. 
B.  J.  Snyder,  Supt.  of  School  Bidgs.,  for  furnlBhing 
and  delivering  plumbing,  steamfltters'  and  other  sup- 
plies to  the  workshop  of  the  Dept.  of  Educ. 

Milwaukee,  Wis. — Mayor  Rose  has  signed  the  $40,- 
000  park  bond  ordinance. 

Marinette,  Wis. — The  Dixon  Dredge  &  Dock  Co.,  of 
Milwaukee,  is  stated  to  have  secured  a  $30,000  con- 
tract at  Marinette  to  lower  an  intake  pipe  below  Me- 
nominee River. 

Chicago,  III. — The  following  bids  are  reported  to 
have  been  opened  Jan.  21  by  the  Drainage  Bd.  for 
dredging  and  docking  which  will  be  done  during  the 
ensuing  year  Incident  to  the  widening  of  the  south 
branch  of  Chicago  River.  Ch.  Engr.  Randolph  esti- 
mates that  there  will  be  dredged  237,223  cu.  yds.  of 
material  and  that  3,744  Iln.  ft.  of  new  dock  will  be 
built — a,  price  per  cu.  yd.  for  dtedglng;  b,  price  per 
lin.  ft  for  dock  :  Lydon  &  Drews  Co.,  Chicago,  a,  24.9 
cts. ;  ft,  $24.50.  Buffalo  Dredging  Co.,  Buffalo,  o,  27.5 
cts.  ;  ft,  $29.00.  C.  H.  Starke  Dredging  &  Docking  Co.. 
Milwaukee,  Wis.,  a,  26  cts.  Hausler-Lutz  Co.,  Chi- 
cago, a,  25.3  cts.  ;  ft,  $25.40.  L.  P.  &  J.  A.  Smith. 
Cleveland,  O.,  a,  29.6  cts.;  ft,  $28.  The  Fitz  Simons 
&  Conneii  Co.,  Chicago,  a.  28  cts. ;  6,  $26.65. 

Vicksiurg,  Miss. — John  T.  Crass,  of  Chattanooga, 
Tenn.,  has  secured  the  contract  for  grading  culverts, 
roadway,  etc.,  at  Vicksburg  Natl.  Military  Park,  for 
$29,270. 

Denver,  Colo. — Asst  City  Engr.  Blnehart  Schuetze 
is  reported  to  be.  preparing  plans  for  the  improvement 
of  the  35  acre  addition  to  Washington  I'ark.  The 
principal  feature  will  be  the  construction  of  a  drive- 
way along  the  edge  of  the  lake. 

Winnipeg.  Man. — The  time  for  receiving  bids  for 
the  supply  of  from  15,000  to  20,000  bbls.  of  cement 
has  been  extended  to  Mar.  3.  as  advertised  in  The 
Engineering  Record. 

NEW    INDUSTRIAL   PLANTS. 

The  Kentucky  Portland  Cement  Co.,  71-72  Todd 
BIdg.,  Louisville,  Ky.,  will  erect  a  plant  to  have  a 
daily  capacity  of  2,000  bbls.  and  to  cost  about  $500,- 
000. 

The  Kalamazoo.  Mlcb.,  Portland  Cement  Co..  Ltd., 
will  erect  a  10-kiln  plant  to  have  a  steam  power  plant 
and   electrical    transmission. 

The  Wisconsin  Condensed  Milk  Co..  Burlington, 
Wis.,  ,wlll  equip  a  building  at  Pecatonlca.  Hi.,  for 
making  milk  cans  and  expects  next  spring  to  add  a 
2  story,   40xl00-ft.    building. 

The  Fuller  &  Johnson-Shiigart  Co.,  Council  Bluffs, 
la.,  makers  of  farm  implements  and  wagons,  gasoline 
engines,  etc..  Is  erecting  a  4-8lory  and  basement,  85x 
I45-ft.  building  to  l>e  used  as  warehouse,  offices  and 
show  room.  An  elevator  of  4.000  lbs.  capacity  and 
an  electric  light  plant  will  be  installed. 

Stehli  &  Co..  103  (iieene  St,  New  York,  will  build 
a  silk  mill  at  High  Point.  N.  C.  C.  Emlen  Urban. 
Lancaster,  I'a..  is  preparing  plans. 

The  Rutherford  Paper  Co.,  Tarentum,  Pa.,  expects 
to  erect  a  one-machine  mill,  and  will  Install  a  power 
l)lant  of  300-H.-P.     A.  C.  Rutherford,  Supt 

The  G.  &  II.  Barnett  Co..  Philadelphia,  Pa.,  will 
erect  a  30x60-ft.  engine  room  and  another  50x200-ft. 
building,  and   install  a  700-11. -P.  Corliss  engine. 

Roren  Hanson.  Blackfoot  Idaho,  has  let  a  contract 
to  E.  H.  Dyer  &  Co..  Cleveland.  O.,  for  a  beet-sugar 
factory  at  Idaho  Falls  to  have  a  dally  capacity  of 
1,200  tons.     The  factory  Is  to  be  completed  Oct  1. 

The  New  Castle,  Pa.,  Forge  &  Bolt  Co.  expects  to 
double  the  capacity  of  its  forge  shop  by  erecting  a  70x 
300-ft.  steel  and  brick  building  and  installing  bolt 
and  rivet  machines.  An  electrical  power  plant  of 
300-II.-P.  will  be  Installed. 

The  White  Lumber  Co.,  Elklns,  W.  Va..  will  erect 
a  number  of  portable  saw-mills.  Alfred  A.  Budy, 
Mgr. 


Boston,  Mass. — The  following  bids  were  opened  Jan.  20  by  the  Transit  Comn.  for  completing  Section  C 
of  the  East  Boston  tunnel : 
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II.  p.  iNawn,  Roxbury $9.00  $9, 

McGawlev  &  Coughlln,  Boston.  6.00  8, 
Metropolitan  Cont.  Co.,  Boston  6.08  11 

Jones  &  Meeban,   Boston 6.00     9. 

•P.    McGovern.    Roxbury 6.50     9, 

Totals — II.  P.  Nawn,  Roxbury,  $27 
Co.,  Boston.  $255,753 ;  Jones  &  Meehan, 

•Awarded  contract. 
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P.  ifcGovern,  Roxbury,  $235,995. 
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12.00  20.00  2,000 
15.00  17.50  1,250 
ghlln,  Boston,  $270,505 ; 


.60  18.00  73.000 
.70  20.00  40.000 
.75  25.00  46.000 
.75  20.00  32,000 
Metropolitan  Cont'g 
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The  Grlswold  Mfg.  Co..  Erie,  Pa.,  will  erect  a  180x 
■JSO-ft.  foundry,  a  power  plant  with  electrical  distri- 
bution, a  tumbling  mill  room  and  a  casting  iuspec- 
tiod  and  storage  room.  The  company  erected  during 
tlie  past  i'««r  a  large  machine  shop. 

The  Perry  Side  Bearing  Co..  lOiS  Monadnock  Block. 
Chicago,  will  erect  a  eOslHOft.  factory,  partly  two 
stories,  at  Joliet  About  40  to  SO-H.-P..  obtained  by 
electric  transmission  from  the  water  power  at  that 
place,  will  probably  be  osed. 

John  Reiip,  Glassboro,  N.  J.,  wlU  erect  a  60xl00-ft. 
cold-etorage  plant  to  hare  a  capacity  of  10,000  bbls.. 
and  be  r»ady  by  Sept.  1. 

The  Emerson  .Steam  Pump  Co..  Alexandria.  Va.. 
has  been  Incorporated  with  a  capital  of  Jl.OOO.OOO. 
and  will  erect  commodious  shops.  IncludlnK  Iron  and 
brass  foundrie«.  and  equip  them  with  modern  tools 
and  appliancet^-  The  company  owns  and  controls 
numerous  patents  on  steam  vacuum  ptnnps,  foot 
mires  and  strainers  for  suction  pipes  of  pumps  and 
these  will  be  its  principal  product. 

The  Dan  River  Power  &  Mfg.  Co..  IMnvllle.  Vn.. 
will  soon  ask  for  bids  for  the  construction  of  a  48.000- 
apindle  cotton  mill  bnilding :  also  weave  shed  and 
cloth  boose.  BL  A.  Schooltield.  Treas..  Lockwood. 
(ireene  &  Co.,  Boston,  Mass.,  .Vrchts.  and  Engrs. 

D.  M.  Reaves.  Tocroa.  Ga..  has  purchased  buildings 
in  which  he  will  make  spools,  boDbins.  etc.  He  in 
tends  to  add  a  foundry  and  machine  shop. 

BUSINESS  NOTES. 

The  St.  Paul.  Miun.,  Foundry  Co.  is  erecting  a 
"OilOO-fl.  addition  to  its  structural  steel  shop,  with 
a  :i5z8ti-ft.  lean-to  to  be  used  as  a  template  room. 
and  a  ]05xl50-ft.  addition  to  the  foundry.  As  soon 
as  the  a<lditlon  to  the  foundry  is  couipleted.  it  is  in- 
tended to  remodel  the  old  foundry  so  that  the  whole 
shop  will  be  up-to-date. 

The  Roe  Stephens  Mfg.  Co..  Detroit.  Mich.,  maker 
of  valves,  will  erect  a  40xl30-ft.  brass  foundry  and 
a  TOxIDO-ft.  Iron  foundry,  the  machinery  for  which 
has  been  ordered.  The  company  expects  later  to  erect 
an  olBce,  shipping-room,  ware-room  and  iron  finish- 
ing department. 

The  Newton  Machine  Tool  Works,  24th  and  Vine 
Sts.,  Philadelphia,  have  let  contract  for  a  3-story, 
I00i200-ft.  addition  to  its  works ;  the  works  will  then 
cover  an  entire  block.  All  contracts  for  machinery 
have  been  placed. 

The  Mansfield,  O.,  Engineering  Co.  has  Just  built 
a  new  power  plant,  equipped  with  boilers  and  a  100- 
ll.-l'.  landem  compound  engine  of  the  company's  make 
connected  to  a  Phoenix  generator.  Further  equipment 
will  be  addeii  to  the  power  plant  In  a  few  months. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders:  Detroit  Iron  &  Steel  Co.. 
engines  for  three  350-H.-P.  borlzoDtai  direct-connect- 
ed units:  Charles  City,  la..  Lighting  &  Heating  Co.. 
engines  for  two  direct-connected  units  of  600-H.-1'. 
capacity. 

The  Susquehanna  Iron  &  Steel  Co.,  Columbia.  Pa., 
is  about  to  install  an  electric  power  distribution  plant 
in  Its  mills.  A  recent  purchase  from  the  Westing- 
house  Electric  A  Mfg.  Co.  comprises  a  400-Kw.,  al- 
ternating current  generator,  a  200-H.-P.  Induction 
motor,  and  300  to  400-H.-P.  in  motors,  ranging  in 
'Stee  from  50  to  20-H.-P.  The  Anaconda  Copper  Min- 
ing Co.  is  about  to  put  In  operation  a  new  5,000-ton- 
per-day  reduction  plant,  which  will  be  equipped  with 
electrical  apparatus  for  power  distribution.  A  recent 
contract  with  the  Westlnghouse  Electric  &  Mfg.  Co. 
embraces  seven  motors  of  an  aggregate  of  185-H.-P.. 
to  lie  added  to  the  present  Installation  of  about  30 
Westlnghouse  motors  of  an  aggregate  of  over  1,000- 
II.  P. 

The  annual  meeting  of  the  stockholders  of  the  Port 
Pitt  Bridge  Works  was  held  at  the  company's  Pitts- 
burg offlce  on  Jan.  27.  It  was  announced  that  the  im- 
provements under  construction  during  tli,e  past  year 
are  now  complete,  increasing  the  annual  capacity  to 
2.'i.0<Kt  tons.  The  old  board  of  directors  was  re- 
elected and  the  management  continued  as  heretofore. 

The  IXKV.motlve  and  Machine  Co.  of  Montreal.  Ltd.. 
."«l  Street  Uailwav  Chambers,  Montreal.  Que.,  has  been 
IncortMirated  and  will  erect  the  following  buildings : 
420xl32-ft.  machine  shop.  ;{0()xfi«-ft.  forge  and  black- 
smith shop.  SOOxOB-ft.  erecting  shop.  340x66  ft.  boiler 
shoo.  I««x6ft-ft.  foundry.  104x82ft.  power  house,  lOOx 
fifi-ft.  carpenter  and  pattern  shop,  structural  shop, 
200  ft.  square:  U»0x6«-ft.  nattem  storage  and  200x80- 
ft.  steel  castlns  plant.  The  power  plant  will  include 
I.OOO-H.-P.  Babcock  tc  Wlliox  boiler  with  underfeed 
stoker  and  induced  draft.  600-11.  P.  cross  compound 
condensing  engine.  4O0-Kw.  generator,  and  a  2.000 
en.  ft.  per  minute  compound  condensing  air  nlant. 
All  contracts  have  been  let.  M.  J.  Hanev.  Pres. : 
T.   J.   Davis,  VIre-I'res.  ;  Geo.   P.  Itrophy,  Mg'r.  ;  R,  T. 

Kecont  orders-fop  Ronev  mechanical  stokers,  sold  by 
Westlnghouse,  Church,  Kerr  &  Co.,  Include  the  follow- 
ing: No.  Jersey  St.  Kv.  Co.  and  Jersev  Cltv.  Hobokcn 
*  Paterson  St.  Ry.  Co..  12  onadrunlex  stokers  for 
plant  extensions  aggregating  6.2.')0  H.-P.  :  Indianap- 
olis St.  Rv.  Co..  12  duplex  and  quadruplex  stokers  for 
4.20<»  n.-I'.  B.  k  W.  and  Zell  boilers :  Indiana.  Leb- 
anon &  F'rankfort  Ry..  12  duplex  stokers  for  3,000 
H.-P.  plant  of  Stirling  boilers:  I'tah  Light  &  Power 
Co..  Salt  Lake  City.  «  duplex  stokers  for  a  lighting 
nlant  containing  1.2.W  H.-P.  Heine  boilers:  Phoenix 
Iron  Co..  6  quadruplex  stokers,  for  rolling  mill  plant. 
fifth  order.  2.700  H.-P.  enension.  Heine  boilers: 
Rchlitz  Brewing  Co..  Milwaukee.  4  duplex  stokers  for 
nlant  extension.  600  H.-P.  horl7.ontal  return  tubulsr 
boilers  ;  Youngstown.  O.,  Consolidated  Gas  &  Electric 
Co..  third  order,  quadruplex  stokers  for  central  light 
Ing.  railway  and  power  plant.  l.O.W  11.  P.  B.  4  W. 
boilers :  .\merlcan  Locomotive  Works.  Schenectady. 
central  power  station,  fifth  order.  700  H.-P.  Heine 
bollem,  onadruplex  stokers:  Carnegie  Steel  <"o  sixth 
order.  .'.fKi  H.-P.  Aultman-Tavlor  horizontal  boilers 
for  pumping  statlnn.  duplex  stokers;  Khmle  island  & 
Rubnrban  Ky..  plant  extensions,  quadruplex  stokers. 
1.050  H.-P.  B.  Il  W.  hollers.  12.000  H.-P.  ultimate: 
Penn.  R.  R.  Alloona.  Juniata  Shoos,  quadruplex  stok- 
ers for  fiederhnlrn  Ixdiers:  l^ressed  Steel  Car  Co..  sev- 
enth order,  dunlex  stokers.  Aultman-Tnvlor  horizontal 
boilers.  1.000  HP.,  new  power  nlant ;  Hartford  Carnet 
Comoratlon.  Thompsonvllle.  Conn.,  new  plant.  760 
H.-P.  Aultmao-Taylor  borUooUl  boilers,  quadruplex 
scokert. 


The  directors  of  the  Stanley  Electric  Mfg.  Co.,  at 
u  meeting  held  on  Jan.  10.  passed  a  resolution  provid- 
ing that  the  capital  stock  of  the  company  be  increased 
from  S3.0U0.0O0  to  $10,000,000  and  the  stockholders 
will  meet  ou  Feb.  11  to  approve  this  action  of  the 
board.  The  company  recently  secured  an  order  from 
the  New  York  Edison  Co.  aggregating  over  $500,000 
for  dynamos  and  other  electrical  apparatus,  some  of 
which  Is  to  be  the  largest  of  its  kind  ever  constructed. 
I'unds  will  be  provided  by  the  iucrease  of  capital  for 
certain  important  developments  which  the  engineers  of 
I  he  company  have  been  planniug  for  some  time.  Among 
I  hese  developments  is  a  new  system  of  operating  for 
heavy  long  distance  electric  railways  which,  It  Is 
claimed,  possesses  marked  advantage  over  systems  pre- 
viously experimented  with. 


PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

I'eb.    2.  Chicago  Heights,  111 Jan.  31 

Feb.    2.  Bloomlngton    111 Jan.  24 

l>b.    2.  Wesslngton  Springs,  S.  D Jan.  17 

l"eb.    2.  Uayne,    La Jan.  IT 

Feb.    2.  Winnipeg.   Man Jan.  10 

Feb.    2.  Glllett,   Wis Jan.  10 

I'eb.    6.  Wellsvllle,    O Jan.  10 

Adv..  Eng.  Record,  Jan.  10. 

Feb.    8.   Pipe,  etc,  Milwaukee.  Wis Jan.  31 

I'eb.     ti.   Pipe,   etc.,   North  Milwaukee.    Wis.  ..  .Jan.  31 
Feb.     7.   Port    Arthur,    Tex Jan.  31 

Adv.,  Eng.  Record,  Jan.  31. 
Feb.  12.  Conduits,  Findlay,  O Jan.  31 

Adv.,   Eng.   Record,  Jan.  31. 

Feb.  12.  Augusta,  Ark Jan.  31 

I'eb.  14.  Pipe.  etc..  South  McAlester.  Ind Jan.  31 

Feb.  14.  Lakewood,  O Jan.  14 

I'eb.  16.  Pipe,  etc..  North  Milwaukee,  Wis.  ..  .Jan.  31 
Feb.  17.  Cincinnati,  O Jan.  24 

Adv.,  Eng.  Record.  Jan.  24.  31. 

Feb.  18.   St.    Frauicsville.   La Jtm.  31 

.Mar.    1-.  i.Dt.   Morgan.    Ala Jan.  24 

-Mar.   2.  iPujuping  Engine,  Winnipeg,  Man Jan.  17 

.\dv:.  Eng.  Record,  Jan.  IT  to  31. 

.Mar.  14.  Dillon,   Mont Jan.  10 

Meters,   Schenectady,  N.  Y Dec.  13 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Feb.     2.   I'lans.   Delphos,   O Jan.  24 

Feb.     2.   Slay  ton,   Minn Jan.  24 

l''eb.    2.  New  Orleans,   La Nov.  29 

.\dv..  Kng.  Record,  Nov.  29  to  Jan.  31 

I''eb.     3.   New   Vork.  N.   Y Ian.  31 

Feb.     .">.  Cleveland.   O Jan.  31 

Feb.    .J.  Cicero,    111 Jan.  31 

Feb.     .'i.   Morton  I'ark,    111 Ian.  31 

Feb.     5.   Ft.    Apache.    Ariz Jan.  10 

i'eb.     7.   Independence,  Mo Jan.  :11 

Feb.    7.   Philadelphia,    Pa Jan.  10 

i'eb.     !).   Toledo.  O Jan.  31 

Feb.     0.  New   York.  N.  Y lau.  31 

Feb.     9.  Cincinnati,    O Jan.  1 7 

Feb.  14.   Lakewood,   O Jan.  24 

Feb.  14.   Washington.  D.   C Jan.  IT 

.\dv..  Eng.  Record,  Jan.  IT  to  31. 

Feb.  16.  Toledo,  O Jan.  24 

Feb.  19.   Cleveland.    O Jan.  31 

Feb.  23.   Wabash,    Ind Jan.  31 

Mar.    1.  Peoria,    III Jan.  IT 

BRIDGES. 

Feb.     3.   Muscatine,    la Jan.  24 

Feb.    3.  Spencer,   Ind Jan.  24 

Feb.     9.   New  Castle,    Ind Jan.  21 

Feb.     9.   Frederlcton.    N.    B Jan.  IT 

Feb.  10.  Arkadelphia,    Ark Jan.  10 

Feb.  10.  Castrovilie.    Tex Jan.     X 

Feb.  11.   Camden,   N.   J Jan.  24 

Feb.  14.  Bay    City,    Mich Jan.  IT 

Adv.,  Eng.  Record,  Jan.  IT,  24. 

PAVING  AND  ROADMAKING. 

Feb.    2.  Cincinnati,    O Jan.  24 

Feb.     3.  Tipton.    Ind Jan.  31 

Feb.     3.   Winnipeg,   Man Jan.  31 

I-"eb.     3.   Springfield,   Mo Jan.  24 

Feb.    S.Cleveland,    O Jan.  10 

Feb.     4.   Brooklyn,    N.    Y Jan.  24 

Feb.     4.   Portland.    Ind Jan.  IT 

Feb.     4.   Sandusky.    O Jan.  1 0 

Feb.    4.  Cincinnati.  O '. Jan.  10 

Feb.     .").   Morton   I'ark.    Ill Jan.  31 

Feb.     T.   Road   Roller.  Akron.  O Jan.  31 

Feb.     9.   New  York.   .\.   Y Ian.  31 

Feb.    9.  Madison.    Wis Jan.  24 

Feb.    9.  Toledo,  O Jan.  IT 

Feb.  10.   St.    Louis.    Mo Jan.  31 

Feb.  10.   Sioux   City.   la Jan.  31 

Feb.  10.  Buffalo.    N.    Y Jan.  31 

Feb.  10.  Newark.  O Jan.  17 

Feb.  13.  Kenton,   O Jan.  24 

Feb.  14.  Dallas.   Tex Jan.  31 

Feb.  14.  Chippewa    Falls,    Wis Jan.  31 

Feb.  14.  Lafayette.  Ind Dec.  27 

Feb.  16.   Burlington,   la Jan.  31 

Feb.  16.  Cincinnati,    O Jan.  31 

Feb.  17.  Three    Rivers.    Mich Jan.  10 

Adv..  Eng.  Record.  Jan.  10. 

Feb.  18.  Cleveland.    O Jan.  31 

Feb.  20.    Iowa   City.    la Jan.  31 

Feb.     23.   Morrlstown.  N.   J Jan.  31 

Feb.  23.   North    Manchester.    Ind Jan.  31 

Feb.  23.  Fond  du  Lac.  Wis Jan.    3 

Adv..  Eng.  Record,  Jan.  3  to  17. 

Mar.    2.  Newhurgh.  N.  \' Jan.  31 

Mar.  —  San  Klego.  Cal Jan.  31 

— Ogden.  Utah   Jan.  31 

POWER.  GAS  AND  ELECTRICITY. 


Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 

Mar, 


2.   Rayne.    La Jan.  1 7 

7.   Port    Arthur,    Tex Jan.  31 

Adv..  Eng.  Record,  Jan.  31. 

10.  Granbury.  Tex Jan.  IT 

11.  Blufrton.    Ind Jan.  31 

1 2.  Guayaquil.  Ecuador Dec.  20 

18.   St.    Franclsvllle.    La Jan.  31 

4.  Franchise.    Manila,    P.    I Not.IK 

—  Hyaltsvllle,    Md Jan.  31 

— —    Franchise.   VIcksburg,   Miss Jan.  17 

Burliugame.   Kan Jan.  10 


Feb.  12. 
Feb.  12. 


Feb.  12. 


GOVERNMENT  WORK. 

Feb.     2.   Kt.   Wadsworth.  N.  Y 

Feb.'  3.  New  Vork.  N.  Y 

Adv.,  Eng.  Record,  Jan.  10,  17. 


.  .  .Jan.  10 

...Jan.  lu 


Feb.    3.  San  Francisco,  Cal Jan.    S 

Feb.    4.  Algiers,    La Jan.  17 

Feb.    4.  Boston,  Mass Jan.  10 

Feb.    5.  Grand   Rapids,  Mich Jan.  10 

Adv..   Eng.  Record,   Jan.   10   to   31. 

Feb.    5.  Ft.  Apache,  Ariz Jan.  10 

Feb.     6.   West  Point,  N.  Y Jan.  31 

Feb.    6.  Ft.   Logan,   Colo Jan.  10 

Feb.    T.  Sewer,    Philadelphia,    l"a Jan.  10 

Feb.    T.  Dry  dock,  Philadelphia,    I'a Dec.  2i) 

Feb.    9.  San    Diego,    Cal Jan.  IT 

Feb.    9.  Superior,   Wis Jan.  IT 

Feb.    9.  Little  Rock,  Ark Jan.  10 

Adv.,  Eng.  Record,   Jan.  10  to  31. 

I'eb.  10.  Tulallp,   Wash Jan.  31 

Feb.  10.  Chicago.   HI Jan.  IT 

Adv.,  Eng.  Record,  Jan.  IT  to  31. 

Feb.  10.  Memphis,  Tenn Jan.  17 

Feb.  10.  Boston,    Mass Jan.  10 

Feb.  11.  Ft.    -Mansfield,    R.    I Jan.  31 

Feb.  11.  Newport,  R.  I Jan.  24 

Adv.,  Eng.  Record,  Jan.  24,  31. 

New    Orleans,   La Jan.  31 

Memphis,  Tenn Jen.  IT 

Adv.,  Eng.  Record,  Jan.  IT  to  31. 

St.  Augustine,  Fla Jan.  IT 

Adv.,  Eng.  Record,  Jan.  IT,  24. 

Feb.  12.  Boston,    Mass Jan.  IT 

Feb.  12.  Newport,  R.  I Jan.  JO 

Adv.,   Eng.  Record,   Jan.   10   to   31. 
Feb.  13.  Norfolk,   Va Jan.  IT 

Adv.,   Eng.   Record,  Jan.  24. 
Feb.  16.  New   Bedford,   Mass Jan.  31 

Adv..   Eng.   Record,  Jan.  31. 
Feb.  16.   Ft.    Riley,   Kan Jan.  IT 

.4dv.,  Eng.  Record,  Jan.   IT  to  31. 
Feb.  16.  New  York,  N.  Y Jan.  IT 

,\dv.,  Eng.  Record,  Jan.   IT  to  31. 

Boston,    Mass Jan.  IT 

Phoenix,  Ariz Jan.  24 

Boston,    Mass.     Jan.  24 

Dallas.    Tex Jan.  24 

San  Francisco,  Cal Jan.  IT 

Ft.    Dade.    Fla Jan.  31 

Adv..   Eng.    Record,  Jan.  31. 

Duluth.  Minn Jan.  24 

Adv.,   Eng.  Record,  Jan.  24.  31. 

Grand   Rapids,  Mich Jan.  24 

.\dv.,  Eng.  Record.  Jan.  24.  31. 

Chiiocco,    Okla.    Ter Jan.  24 

Ft.    D.    A     Russell,    Wyo Jan.  24 

Burlington,  la Feb.  17 

Adv..  Eng.  Record,  Jan.  17,  24. 

Burlington,    Vt Jan.  24 

.\dv.,   Eng.  Record,  Jan..  24.  31. 

New  York,  N.  Y Jan.  214 

Boston,   Mass Jan.  24 

Boston,    Mass Jan.  24 

Bldg..   Philadelphia,  Pa Jan.  17 

.VshTaud,    Wis Jan.  31 

Chicago,   111 Jan.  24 

Creston.    la Jan.  IT 

Adv.,  Eng.  Record,  Jan.  IT,  24. 

Nashville,    Tenn Jan.  31 

.\dv..   Eng,    Record,  Jan.  31. 

Ft,   Terry,    N,    Y Jan.  31 

Adv..  Eng.   Record,  Jan.  31. 

Mobile.    .\la Jan.  31 

Adv.,   Eng.    Record,  Jan.  31. 

Jamestown,   N.   Y Jan.  31 

Adv..  Eng.  Record,  Jan.  31. 

Helena,    Mont ;  Jan.  24 

Adv.,  Eng.  Record,  Jan.  24,  31. 

Haines.  Alaska    Jan.  24 

Janesvllle.   Wis Jan.  24 

Wllkesbarre.   Pa Jan.  31 

.\dv..   Kng.  Record,  Jan.  31. 

Dry  dock,  Cavite,  P.  I Dec.  20 

BUILDINGS. 

School,  Wllllmantlc.   Conn Jan.  31 

School,  New  York,  N.  Y Ian.  24- 

Courl  House,  Hamburg,  Ark Jan,  24 

School,   Syracuse    N.   Y Jan.  24 

School,    Darien,    Wis J^n.  IT 

Hotel,  Beaumont,  Tex Jan.  10 

Warehouse,  Aberdeen,   S.    D Jan.  10 

City  Hall.   Houston,   Tex Dec.  13 

School,  Clinton.  La Jan.  24 

School,  Columbus,  O Jan.  10 

Church,   Guttenberg.    la Jan.  31 

School.  Buffalo,  N.  Y Jan.  31 

Htg.  Pub.   Bldg.,  New  York,  N.  Y Jan.  31 

School,  Chicago,  III Jan.  31 

Pub.   Bldg..  Boone.   la Jan.  24 

Court  house,   Warren,   O Jan.  31 

School.  Toledo.  O .*.  .Jan.  IT 

Engine  house,  New  Y'ork,  N.  Y Jan.  31 

School,  New  York,  N.  Y Jan.  31 

School.  Huntington,  W.  Va Jan.  24 

Court  house,  Lawrence.  Kan Jan.  IT 

Pub.  Bldgs..  Brooklvn.  N.  Y Jan.  31 

School,  Weatherford.   Okla.   Ter Jan.  31 

Library.  Norfolk.  Va Jan.  10 

Library.   Portsmouth,   O Jan.  31 

Pub.    Bldg.,  Oshko.sh.    Wis Jan.  31 

Civranaslums.    Columbus.    O Jan,  31 

Office   Bldg..   Flint.    Mich .Tan.  31 

Court  house,   Franklin.    La Jan.  31 

Church.  Carrollton,   Ky Jan.  IT 

Court   house,   Lawrence,    Kan Jan.  24 

Church.  Selma.  Ala Jan,  I'T 

Court  House,  Newport,  Ind Jan.  24 

Pub.    Bldg..    Des   Moines,    la Jan.  31 

School.   Quiney,    111 Jan.  10 

Pub.   bldg  plans,    Columbus.  O Dec.  20 

Hospital,    Springfield,    O Jan.  31 

Bus.    Bldg..   Athena,    Ore Jan.  31 

MISCELLANEOUS. 

Park  Work.   Trenton.    N.    J Jan.  31 

.\sh  carts,  etc.,  Brooklyn.  N.  X Jan.  24 

Supplies,  New  York.  N.  Y Jan.  31 

E.  Ry.  franchise.  Pasade'na,  Cal .Tan.  IT 

Dock,  Newark.  N.  J .Tan.  31 

Levee  Work,  Shreveport.  La Jan.  IT 

Levee  Work.   Bossier  City.    La Jan.  10 

Dredging,    Bufl'alo.   N.   Y Jan.  81 

Supplies.  New  Y'ork,  N,  \ .Tan.  31 

Garb.  Dlsp..  Kansas  City.  Mo Jan.  31 

Grading,   Beaumont.   Tex Jan.  24 

Cement,  Winnipeg.  Man Jan.  17 

.\dv..  Eng.  Record,  Jan.   17  to  31. 

St.  Ry.  franchise,   Manila,  P.  I Not.  16 

R.  R.  Work,  Creede,  Colo Jan.  10 

B.  B.  work,  CInclnntti,  0 Dk,  30 


Feb.  16. 
Feb.  IT. 
Feb.  18. 
Feb.  18. 
Feb.  18. 
Feb.  19. 

Feb.  19. 

Feb.  19. 

h\b.  19. 
Feb.  19. 
Feb.  19. 

Feb.  20. 

Feb.  20. 
Feb.  20. 
Feb.  21. 
Feb.  21. 
Feb.  24. 
Feb.  24. 
Feb.  25. 

Feb.  28. 

Feb.  28. 

Feb.  28. 

Mar.    2. 

Mar.    3. 

Mar.  5. 
Mar.  5. 
Mar.  11. 

Mar.  14. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb.  10. 
Feb.  10. 
Feb.  11. 
Feb.  14. 
Feb.  14. 
Feb.  1.".. 
Feb.  10. 
Feb.  16. 
Feb.  10. 
Feb.  1  6. 
Feb.  IT. 
Feb.  18. 
Feb.  18. 
I'eb.  20. 
Feb.  25. 
Feb.  25. 
Feb.  28. 
Mar.    .-.. 
Mar.  20. 
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Water  Waste  in  New  York  City. 


There  has  just  been  made  public  ccnsiderabls 
definite  data  of  an  iuteiosting  ohaiactei'  regard- 
ing the  waste  of  public  water  in  the  city  of 
New  Yorlt.  A  full  and  detailed  account  of  the 
operations  now  being  carried  on  by  the  Com- 
missioner of  Water  Supply,  Gas  ana  Electricity 
was  published  in  The  Eugineeriiig  Record  of 
January  31.  As  explained  in  that  statement, 
these  operations  consist  in  the  actual  measure- 
ment of  water  which  Hows  into  a  clearly  de- 
fined district  delimited  for  this  particular  in- 
vestigation. The  number  of  people,  both  resi- 
dent and  transient,  in  the  district,  is  carefully 
ascertained  by  the  most  reliable  means  avail- 
able. A  house  to  house  inspection  is  made  to 
determine  with  certainty  the  condition  of  the 
plumbing,  and  equally  positive  means  are  em- 
ployed to  ascertain  whether  there  is  leakage 
in  the  street  mains.  In  other  words,  the 
amount  of  water  flowing  into  a  well  defined  dis- 
trict is  measured  by  the  most  accurate  means 
available  in  hydraulic  engineeiing  at  the  pres- 
ent time,  and  then  measures  of  equal  accuracy 
are  also  taken  to  ascertain  in  just  what  way  the 
water  is  consumed,  so  that  all  elements  of  the 
problem,  including  useful  consumption,  waste- 
ful consumption  and  actual  waste  may  become 
definitely  known.  The  plans  of  procedure  hav-? 
been  so  fully  and  accurately  outlined  in  this 
journal,  that  it  is  not  neces.sary  to  make  more 
than  incidental  reference  to  them  here. 

It  is  the  intention  of  tha  Department  of 
Water  Supply,  Gas  and  Klectricity,  to  select 
a  number  of  these  well  defined  districts  so  as 
to  make  them  truly  characteristic  of  all  por- 
tions of  the  city,  and  then  secure  accurate  data 
bearing  upon  all  the  conditions  of  water  con- 
sumption and  waste.  In  all  these  measures  the 
co-operation  of  the  Committee  on  Additional 
Water  Supply,  recently  created,  is  actively  en- 
listed as  a  part  of  their  prescribed  duties.  Com- 
plete data  for  two  of  these  districts  only  have 
been  obtained,  although  actual  instrumental 
measurements  by  the  pltometer,  have  been  com- 
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pleted.  When  these  data  for  the  third  district, 
as  well  as  for  others  to  follow,  shall  have  been 
completed,  the  results,  it  is  understood,  will 
be  given  to  the  public  as  have  been  those  for 
the  first  and  second  districts. 

The  first  district  treated  contains  some  of 
the  highest  class  of  residences  in  New  York 
city,  as  it  is  bounded  by  34th  Street  and  42d 
Street,  on  the  south  and  north,  and  by  Sixth 
Avenue  and  Lexington  Avenue  on  the  west  and 
east,  respectively.  This  district  also  includes,  a 
number  of  the  largest  and  best  hotels  in  the 
city,  so  that  the  effect  of  the  non-resident  pub- 
lic on  the  consumption  per  capita  may  easily 
be  discovered.  Out  of  a  population  of  a  little 
over  12,000  in  this  district,  the  transient  portion 
is  about  3,760,  or  nearly  one-third.  The  total 
daily  amount  flowing  into  this  district  at  the 
beginning  of  the  investigation  was  223  gallons 
per  head  per  day.  After  making  what  was 
practically  a  house  to  house  inspection  of 'the 
plumbing  and  discovering  and  stopping  a  few 
leaks  in  the  mains,  the  total  quantity  per  head 
was  reduced  to  175  gallons,  these  rates  apply- 
ing to  the  resident  population  only.  If  the  re- 
sults of  the  investigation  be  applied  to  the 
total  population  of  the  district,  both  resident 
and  non-resident,  the  first  daily  rate  of  con- 
sumption is  reduced  to  154  gallons  per  head, 
and  after  the  stoppage  of  the  preventable  waste, 
to  121  gallons  per  head.  The  inclusion,  there- 
fore, of  the  non-resident  population  in  the  dis- 
trict reduces  the  consumption  per  head  per  day 
by  about  one-third  of  that  which  would  bo 
found  If  the  total  consumption  were  charged 
to  the  resident  population  only.  This  single 
instance  shows  that  the  neglect  of  the  transient 
population  in  the  city  of  New  York  leads  to  a 
gross  error  in  estimating  the  consumption  per 
head  per  day,  and  gives  strong  emphasis  to  the  . 
editorial  comments  of  January  10,  on  the  same 
feature  of  New  York  City's  water  supply  and 
consumption.  Again,  it  is  important  to  observe 
that  the  stoppage  of  the  preventable  waste 
.saved  a  little  less  than  one-fourth  of  the  total 
consumption,  this  saving  being  accomplished 
under  the  immediate  presence  and  criticism 
of    the    inspectors. 

The  per  capita  consumption  of  the  total  popu- 
lation in  this  district  even  after  the  stoppage 
of  preventable  waste,  was  121  gallons  per  day, 
which  is  in  striking  contrast  with  the  unquali- 
fied statement  of  some  well-meaning,  but  ill- 
informed  amateurs  in  the  daily  press,  M'ho  stat- 
ed that  30  gallons  was  so  abundant  a  supply 
that  it  probably  could  not  be  used  without  a 
.ijood  deal  of  waste.  This  feature  of  the  in- 
vestigations confirms  with  conclusive  force  the 
point  also  made  in  our  editorial,  that  the  habits 
of  the  people  must  be  taken  into  account  when 
considering  per  capita  consumption  of  water. 
In  this  district  practically  all  the  people  are  in 
the  habit  of  using  water,  as  well  as  other 
things,  with  lavish  abundance.  Amateur  critics 
of  water  supply  may  call  this  wasteful  or  ex- 
travagant, but  it  is  a  requirement  of  people 
who  consume  water  usefully  though  abundant- 
ly, and  it  is  a  demand  which  must  be  reckoned 
with.  Too  much  insistence  cannot  be  made 
upon  this  point.  This  lavish  use  of  water  in 
great  cities  is  one  that  must  be  provided  for, 
simply  because  a  large  portion  of  the  popula- 
tion who  are  able  and  willing  to  pay  for  it,  de- 
mand it,  and  will  not  be  satisfied  with  anything 
else. 

District  No.  2  possesses  a  residential  char- 
acter at  the  other  extremity  of  the  line.  It  is 
situated  between  86th  Street  and  80th  Street, 
on  the  north  and  south,  and  Second  Avenue  and 
East  River  on  the  west  and  east;  it  is  a  dense 
tenement  district  in  which  the  requirements  of 
the  people  dwelling  there  are  a  minimum. 
Probably  no  set  of  dwellers,  In  any  large  city 


145 

can  be  found  whose  use  of  water  would  be  less 
per  head  than  that  in  this  district.  The  popu- 
lation is  about  40,000,  and  practically  all  resi- 
dent. The  total  amount  of  water  flowing  into 
the  district  at  the  beginning  of  the  investiga- 
tion was  only  37  gallons  per  head,  and  after 
the  elimination  of  preventable  waste,  that 
quantity  was  reduced  -to  27  '/i  gallons  per  head 
per  day.  Rather  curiously  the  reduction  by 
elimination  of  waste  was  a  little  less  than  one- 
fourth  the  gross  amount,  precisely  the  same 
percentage  as  in  district  No.  1.  The  consump- 
tion in  this  portion  of  the  city  represents  what 
may  reasonably  be  expected,  where  the  least 
possible  amount  of  water  is  used  for  personal 
cleanliness  and  other  requirements  of  the  least 
civilized  life  which  can  be  tolerated  in  a  large 
city  and  it  presents  just  about  the  quan- 
tity to  which  the  ambitious  amateurs,  to  whom 
reference  has  already  been  made,  would  re- 
duce the  entire  city  according  to  their  own 
statements.  In  short,  it  represents  the  most 
meagre  allowance  of  water  per  head  which  can 
be  assigned  to  that  unfortunate  class  who  would 
probably  mostly  avoid  all  use  of  it  If  they 
could. 

Although  these  investigations  are  but  partial 
and  apply  to  two  comparatively  small  districts 
only,  one  x>t  the  most  Important  results  dis- 
closed is  that  which  has  been  the  subject  of  ex- 
ceedingly erroneous  interpretation  in  some 
quarters  heretofore.  In  district  No.  1,  the  high 
class  residential  district,  it  was  observed  that 
the  rate  of  night  flow  between  2  a.  m.  and  4 
a.  m.  was  about  90  per  cent,  of  that  during  the 
active  hours  of  the  day.  This  has  frequently 
been  interpreted  heretofore  to  mean  that  a 
large  amount  of  water  was  running  to  waste  in 
some  way,  perhaps  through  seriously  leaky 
mains.  As  a  matter  of  fact,  it  was  shown  in 
this  instance  to  be  due  to  the  flow  into  the 
tanks  of  hotels,  private  houses  and  other  build- 
ings, the  supply  for  which  must  be  daily  re- 
plenished in  this  manner.  In  district  No.  2  of 
tne  dense  tenement  class,  water  tanks  are  a 
far  smaller  element  in  the  problem  and  the  rate 
of  night  flow  was  but  50  per  cent,  of  that  for  the 
day,  as  the  small  tank  volume  requires  a  corre- 
spondingly small  amount  of  water  to  replenish 
it.  This  particular  result  of  the  investigation 
has  most  important  significance,  and  shows 
that  the  night  flow  to  replenish  tanks  depleted 
in  the  daytime  may  account  for  a  large  portion 
of  the  daily  supply  of  New  York  city  which  has 
commonly  been  charged  to  waste. 

Another  important  result  of  these  investiga- 
tions bears  upon  the  financial  feature  of  the 
water  situation.  W^hen  the  frontage  rates  of 
payment  for  district  No.  1  and  district  No.  2 
are  reduced  to  a  charge  per  1,000  gallons  of 
water  on  the  basis  of  the  quantities  consumed, 
as  actually  measured,  it  is  found  that  the  tene- 
ment house  people  are  paying  approximately 
10  cents  per  1,000  gallons  of  water  as  against  7 
cents  for  district  No.  1,  the  high  class  residen- 
tial district.  The  system  of  frontage  rates, 
therefore,  requires  the  tenement  population  to 
pay  nearly  50  per  cent,  more  for  the  same  quan- 
tity of  water  than  the  wealthiest  people  of  the 
city.  A  more  severe  comment  upon  the  front- 
age rate  as  compared  to  the  rational  meter  sys- 
tem could  not  be  made.  There  is  one  simple 
remedy  for  this  injustice  of  the  present  con- 
ditions, and  that  Is  to  make  a  reasonable  meter 
rate  and  then  install  the  meter  system  through- 
out the  entire  city. 


An  Unusual  Sewer  Entrance  is  being  con- 
structed in  St.  Paul.  By  a  boring  about  15  feet 
deep  in  the  sand  rock  beneath  the  basement  of 
the  city  hall  access  will  be  provided  to  the  city's 
extensive  system  of  sewer  tunnels  excavated  in 
the  rock. 
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Hotel  Belmont 


At  the  southwest  corner  of  Park  Avenue  and 
42*1  Street,  New  York,  there  is  now  being  built 
a  tweniy-six-story  steel  cage  fireproof  hotel 
which  extends  from  41st  to  42d  Streets.  The 
design  Is  of  interest  on  account  of  the  mag- 
nitude of  the  structure;  the  provisions  made 
for  large  unobstructed  rooms  and  for  wind 
bracing;  the  system  of  plate  girders  above  the 
street  level  which  carry  many  stories  of  heavy 
columns;  and  because  five  of  the  twenty-six 
stories  are  built  below  the  surface  of  the 
street  in  a  pit  excavated  in  solid  rock.  The 
four  tracks  of  the  Rapid  Transit  Railway, 
which  emerge  near  the  hotel  from  the  Park 
Avenue  tunnel,  turn  into  42d  Street  with  a 
minimum  radius  of  180  feet  and  pass  under  the 
comer  of  the  building  with  their  rails  at  a 
level  about  25  feet  below  the  surface  of  the 
street.  The  subway  structure  here  rests  on 
solid  rock  and  is  built  with  steel  columns  and 
roof  girders  filled  in  with  brick  and  concrete. 
The  roof  girders  are  made  special,  and  are 
proportioned  to  carry  above  the  tracks  a  num- 
ber of  main  columns  of  the  building  which  are 
twenty-three  stories  in  height  and  have  loads 
of  as  much  as  2,360,000  pounds  each. 

Unusual  conditions  and  requirements  were 
met  with  in  the  execution  of  the  work  which 
was  of  especially  difficult  character  for  the 
substructure.  The  excavation  extended  about 
40  feet  south  of  the  building  line  to  the  cen- 
ter of  41st  Street,  and  at  that  point  was  car- 
ried down  to  a  depth  of  over  60  feet  below  the 
surface,  all  but  the  upper  5  feet  being  through 
solid  rock.  The  surface  of  the  ground  sloped 
downwards  about  10  feet  to  the  42d  Street  curb, 
and  the  surface  of  the  rock  was  inclined  in  the 
same  direction  at  a  steeper  slope  so  that  it 
was  about  20  feet  below  the  surface  at  that 
point,  leaving  an  excavation  of  35  feet  through 
it  to  subgrade  on  the  north  side  of  the  build- 
ing. This  involved  the  excavation  of  about 
11,000  yards  of  earth  and  40,000  yards  of  rock; 
and  its  removal  at  one  of  the  most  congested 
points  of  the  city's  traffic,  where  a  consider- 
able obstruction  existed  and  very  difficult 
work  was  already  in  progress.  The  building  of 
the  Rapid  Transit  Subway,  partly  in  open 
trench  and  partly  in  tunnel  was  being  car- 
ried on  over  a  part  of  the  hotel  site  and  ad- 
jacent to  it  on  both  sides.  Three  sides  of  the 
lot  are  bounded  by  the  streets.  At  the  fourth 
side  a  tall  and  massive  brick  building,  contain- 
ing the  Lincoln  bank  and  safe  deposit  vaults, 
extended  to  the  party  line  and  required  abso- 
lute protection  from  any  displacement  or  in- 
Jury.  This  made  the  work  of  blasting  and 
handling  the  rock  very  difficult  and  costly,  and 
necessitated  special  methods,  which  have 
proved  safe  and  satisfactory. 

The  rock  is  in  strata  from  1  to  4  feet  thick, 
dipping  about  30  degrees  from  the  vertical, 
down  towards  the  west.  It  is  irregular  in  char- 
acter, some  portions  being  sound  and  hard, 
others  soft,  decayed  and  very  shaky,  with 
numerous  water  bearing  seams.  It  was  found 
to  quarry  best  from  east  to  west,  and  the  ex- 
cavation was  therefore  made  from  an  initial 
trench  about  10  feet  wide  that  was  driven  from 
north  to  south  across  the  center  of  the  lot  in 
successive  benches  about  10  feet  deep.  As 
fast  as  each  bench  was  excavated,  work  was 
begun  at  the  north  end  of  the  lot  in  quarry- 
ing out  faces  from  both  sides  of  it  to  the  east 
and  the  west.  These  were  also  worked  about 
10  feet  deep  and  as  fast  as  room  was  secured 
and  the  middle  trench  was  carried  down,  ad- 
ditional ones  were  started  on  both  sides. 
Hence  subgrade  was  first  reached  In  the  mid- 
dle of  the  north  side  of  the  lot,  and  excavation 
progresed  In  a   fan-shaped    area    toward  the 
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south  side,  affording  opportunity  for  drilling, 
blasting  and  removing  the  stone  to  be  con- 
stantly In  uninterrupted  progress. 

All  of  the  rock  was  handled  by  four  stiff-leg 
derricks  with  60-foot  5-ton  booms,  each  oper- 
ated by  a  double-drum  Lidgerwood  hoisting  en- 
gine with  swinging  gear.  One  derrick  was 
seated  at  the  bottom  of  the  pit  (and  later  on 
a  tower)  near  the  middle  of  the  west  side 
and  commanded  all  of  the  work,  except  what 
could  be  reached  by  the  three  derricks  which 
were  seated  on  top  of  the  bank.    The  pit  der- 
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ing.  The  high  brick  side  wall  of  this  building 
had  an  ordinary  concrete  footing  on  the  surface 
of  the  rock  from  5  to  25  feet  below  the  street 
level.  The  excavation  was  carried  down  in  the 
vertical  plane  of  the  face  of  this  wall  and  the 
utmost  care  was  taken  to  avoid  any  injury  to 
the  wall.  As  the  rock  sloped  down  towards 
the  wall,  there  was  no  tendency  for  it  to  slide 
out  into  the  excavation.  Had  the  conditions 
been  reversed,  or  the  wall  located  on  the  east 
side  of  the  lot,  it  would  have  been  very  diffi- 
cult, if  not  impossible,  to  make  the  excavation 
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rick  was  located  so  as  not  to  be  moved  hori- 
zontally, and  handled  probably  10,000  yards  of 
material  from  the  same  position.  As  the  ex- 
cavation descended,  the  derrick  was  raised  on 
a  tower  40  feet  high  to  enable  it  to  deliver  to 
the  wagons  in  the  street.  On  the  east  side  of 
the  lot  the  steep  pitch  caused  the  rock  to  slide 
down  in  great  masses  from  the  working  face 
and  single  blasts  have  thus  dislodged  as  much 
as  1,000  yards  of  stone. 

On  the  west  side  of  the  lot  the  same  inclina- 
tion of  the  strata  operated  to  prevent  the  rock 
from  sliding  and  was  a  most  fortunate  condi- 
tion for  the  safety  of  the  Lincoln  Bank  Build- 


to  so  great  a  depth.  Three-inch  vertical  holes 
from  6  to  8  inches  apart  on  centers  were 
drilled  to  a  depth  of  18  feet  along  the  entire 
face  of  the  wall.  A  parallel  row  of  3-inch 
holes  2  feet  apart  were  drilled  2  feet  from  the 
wall  and  were  loaded  with  light  charges  of 
40  per  cent,  dynamite.  No  charges  were  put 
in  the  first  row  of  holes;  but  they  were  so 
close  together  that  when  the  second  row  was 
fired  the  rock  was  shattered  and  broke  off  on 
a  weakened  cross  section  through  the  line  of 
these  holes.  The  blasts  were  protected  by 
heavy  timbers  about  10  feet  long  chained  to- 
gether in   groups  of   ten   and  placed   on  end 
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slightly  inclined  against  the  working  face. 
Three  or  four  of  these  groups  were  used  to- 
gether and  were  covered  with  a  net  woven 
from  heavy  rope  suspended  over  the  upper 
edge  of  the  working  face. 

On  the  north-east  corner  of  the  lot  it  was 
at  first  intendjed  not  to  carry  the  excavation 
below  the  floor  of  the  subway;  but  the  rock 
there  was  found  to  be  so  unsound  and  shaky 
that  it  was  necessary  to  excavate  pits  to  sub- 
grade  and  build  in  them  concrete  piers  24  feet 
high  to  carry  the  main  columns.  The  face  of 
the  rock  underneath  the  subway  was  also  so 
unsound  that  it  was  necessary  to  protect  it 
with  a  heavy  retaining  wall  of  concrete 
strengthened  by  vertical  steel  I-beatns.  Sim- 
ilar walls  were  built  around  all  sides  of  the 
excavation  and  were  grouted  solid  against  the 
irregular  rock  face  and  braced  across  the  lot 
by  the  beams  and  girders  in  the  floor  systems, 


rail  or  barrier.  It  was  supported  by  a  sill  at 
the  west  end  and  by  trestle  bents  In  the  mid- 
dle and  at  the  east  end,  all  seated  on  the  sur- 
face of  the  rock.  From  this  truss  were  sus- 
pended the  north  ends  of  wooden  floor  beams, 
which  were  laid  on  top  of  the  original  asphalt 
roadway  surface  and  extended  to  the  curb  on 
the  south  side  of  the  street.  These  transverse 
girders  were  covered  with  4-inch  longitudinal 
planks  on  which  was  nailed  a  wearing  surface 
of  2-inch  diagonal  planks.  This  slightly  raised 
the  surface  of  the  street  and  allowed  the  ex- 
cavation to  be  continued  farther  southward 
from  the  lot  to  the  center  of  the  street  un- 
derneath the  bridge  and  still  afforded  ample 
bearing  for  the  south  ends  of  the  floor  beams 
on  the  undisturbed  pavement.  The  truss  was 
calculated  to  carry  the  heaviest  possible  load 
of  automobiles  and  heavy  trucks  for  a  clear 
span  of  60  feet. 


View  of  Excavation,  Looking  toward  Fokty-first  Street. 


which  were  calculated  to  resist  any  possible 
thrust  from  exterior  earth  or  water  pressure. 
This  thrust  was  not  considered  so  large  on  the 
north  and  south  sides;  but  on  the  east  side  it 
was  much  greater  on  account  of  the  dip  of  the 
strata,  and  the  wall  there  was  made  very 
heavy  and  well   braced. 

The  sidewalk  across  the  end  of  the  lot  on 
the  north  side  of  41st  Street  was  abandoned  at 
the  beginning  of  operations  and  pedestrian 
traflic  was  transferred  to  the  opposite  side  of 
the  street.  Vehicular  traffic  was  not  impeded, 
and  in  order  to  carry  it  over  the  excavation 
a  trench  was  dug  down  to  the  surface  of  the 
rw;k  on  the  curb  line  across  the  street  front 
and  in  it  a  heavy  combination  truss  10  feet 
deep  and  100  feet  long  was  set  with  the  upper 
chord  about  5  feet  above  the  surface  of  the 
street,  so  as  to  form  a  solid  protecting  hand 


The  excavation  was  commenced  under  the 
west  end  of  the  bridge  for  a  length  of  about 
40  feet,  where  a  north  and  south  slot  was  first 
cut.  From  it  the  rock  was  blasted  off  on  the 
east  side,  throwing  it  to  the  west  by  taking 
advantage  of  the  stratification.  When  the  ex- 
cavation had  been  carried  40  feet  east  of  the 
end  of  the  truss,  a  vertical  post  was  set  on 
the  east  side  of  it  to  support  the  truss  inter- 
mediately, and  the  trestle-bent,  which  had 
previously  been  placed  on  the  surface  of  the 
rock  near  that  point  to  carry  the  middle  of  the 
truss  was  removed.  Knee-braces  were  run 
from  the  bottom  chord  to  a  point  20  feet  be- 
low the  top  of  the  post  and  to  a  similar  posi- 
tion in  the  face  of  the  west  side  of  the  excava- 
tion, and  their  feet  were  connected  by  a  hori- 
zontal timber  strut,  which  gave  additional 
rigidity  to  the  vertical  post, 


Another  section  of  rock,  40  feet  long  from 
east  to  west,  was  then  excavated  underneath 
the  bridge  and  at  the  west  end  of  it  a  second 
vertical  post  corresponding  with  the  one  al- 
ready described  was  set  to  support  the  truss 
about  20  feet  from  the  end.  It  had  two  knee 
braces  to  the  lower  chord  of  the  truss,  and 
being  thus  secured  in  opposite  directions  did 
not  need  the  horizontal  brace.  The  end  of  the 
truss  overhung  the  top  of  the  outer  knee  brace 
by  about  one  panel,  and  although  it  was  cal- 
culated to  have  ample  strength  as  a  cantilever 
additional  security  was  phovlded  by  support- 
ing the  extremity  on  a  heavy  transverse  beam 
reaching  from  the  top  of  the  subway  wall  to 
a  vertical  post  on  the  rock  under  the  street 
surface,  which  helped  to  carry  the  truss  after 
the  trestle  bent,  which  had  previously  been 
set  on  top  of  the  sloping  rock  surface,  was 
removed. 

All  of  the  stone  removed  from  the  e.xcava- 
tion  was  delivered  by  the  derricks  to  wagons, 
which  carried  away  the  larger  pieces  for  use  in 
riprap  work.  The  smaller  stone  was  crushed  and 
used  for  concrete  which  was  mixed  near  tire 
work  in  a  Ransome  drum  mixer.  A  farge  quan- 
tity of  water  was  encountered  and  was  col- 
lected in  several  small  sumps  from  which  it 
was  delivered  by  steam  siphons  to  a  central 
sump  which  was  emptied  by  a  large  Worthing- 
ton  pump.  About  twenty  3'/ix6-inch  Rand 
drills  were  used  on  the  work  and  they,  to- 
gether with  the  hoisting  engines  and  pump, 
were  at  first  operated  by  compressed  air  from' 
the  contractors'  plant  at  East  42d  Street.  When 
the  maximum  quantity  of  power  was  required 
a  150-horse- power  battery  of  steam  boilers  was 
installed.  About  one  hundred  men  were  em- 
ployed in  each  of  two  eight-hour  shifts  work- 
ing from  seven  in  the  morning  until  eleven  at 
night,  and  usjng  torches  and  a  few  Well's 
lights  for  artificial  illumination.  The  con- 
tractor for  the  excavation  was  the  Degnon- 
McLean  Contracting  Company,  Mr.  H.  C.  Saa- 
ford,  chief  engineer. 

The  steel  framework  is  approximately  sym- 
metrical about  the  east  and  west  line  through 
the  center,  although  there  are  minor  variations 
in  the  framing  and  in  the  arrangement  of  col- 
umns and  girders  on  the  opposite  sides.  There 
are  in  the  upper  stories  seventy-two  main  col- 
umns with  closed  rectangular  sections  made 
with  two  channels  and  two  cover  plates.  They 
are  located  from  15  to  28  feet  apart  at  the 
intersections  of  six  north  and  south  and  thir- 
teen east  and  west  lines,  as  shown  in  the  half 
beam  plan  for  tier  J  at  the  fifth  floor.  The 
principal  girders  are  generally  pairs  of  12-inch 
40-pound  channels  separated  about  15  inches 
back  to  back  with  their  webs  riveted  across 
the  faces  of  the  columns.  In  some  places  the 
long-span  girders  are  single  20-inch  80-pound 
I-beams.  The  fioor  beams  are  single  I-beams 
most  of  them  from  9  to  12  inches  deep  and 
from  5  to  7  feet  apart,  with  riveted  web  con- 
nections to  the  girders.  Where  they  are  con- 
nected to  the  double  girders,  the  webs  of  the 
latter  are  connected  by  vertical  transverse  riv- 
eted diaphragms  made  of  plates  and  angles  in 
the  planes  of  the  floor  beams.  The  ■w^all  girders 
are  generally  single  I-beams  bracketed  out  be- 
yond the  faces  of  the  columns  and  having  in- 
termediate connections  to  the  floor  beams  on 
the  center  lines  or  inner  faces  of  the  wall 
columns.  Tier  J,  in  the  fifth  floor  above  the 
ground  level,  is  typical  of  the  general  arrange- 
ment, connections  and  dimensions  of  the  floor 
beams  and  girders  in  most  of  the  floors  above 
the  fourth.  The  third  tier  differs  from  it  in  the 
arrangement  and  spacing  of  beams,  and  the 
location  of  columns  which  are  carried  on  heavy 
plate-girders  spanning  the  unobstructed  din- 
ing-room. 


148 


THE    ENGINEERING    RECORD. 


Vol.  47,  No.  6. 


The  extended  bases  of  all  columns  Inside  the 
line  of  the  subway  are  seated  on  I-beam  grll- 
lages.  except  adjacent  to  the  Lincoln  Bank 
Building,  where  the  columns  have  small  bases 
and  are  seated  in  groups  of  three  on  long  triple- 
web  girders.  The  regular  grillages  are  about 
7  feet  square,  and  are  generally  made  with  sin- 
gle layers  of  15-lnch  or  20-inch  I-beams.  The 
grillages  are  set  on  beds  of  concrete  leveled 
up  in  the  bottoms  of  shallow  pits  dug  below 
the  level  of  the  cellar  floor,  so  as  to  bring  the 
tops  of  the  grillages  below  the  floor  level  and 
prevent  any  obstruction,  except  that  due  to  the 
column  itself.  This  construction  was  consid- 
ered more  economical  than  to  dress  the  sur- 
face of  the  rock  to  a  level  bearing.  The  gril- 
lages were  proportioned  for  a  pressure  of  16 
tons  per  square  foot  on  the  concrete.  The 
accompanying  foundation  plan  of  the  northeast 
comer  of  the  building  indicates  the  general  ar- 
rangement of  the  column  footings,  and  shows 
the  position  of  the  retaining  wall  for  the  sub- 
way, and  the  location  of  the  columns  beyond 
it  which  are  carried  on  the  subway  girders. 

The  plan  of  the  subway  roof  shows  its  con- 
struction on  the  curve  where  it  has  an  en- 
trance underneath  the  hotel,  and  indicates  the 
location  of  the  subway  columns  and  girders 
which  carry  the  hotel  structure  above  the 
tracks.  In  this  plan  the  positions  of  the  sub- 
way columns,  which  support  the  girders,  are 
indicated  by  their  dotted  cross  sections,  and 
those  of  the  hotel  columns,  which  are  carried 
on  the  girders,  are  indicated  by  small  full  cir- 
cles. The  positions  of  the  subway  tracks  are 
indicated  by  their  center  lines  and  the  roof 
girders  and  beams  are  shown  supported  at  the 
ends,  in  some  instances,  by  the  wall  columns 
of  the  subway  and  in  others  on  bearing  plates 
resting  directly  on  the  masonry  of  the  retain- 
ing walls.  The  subway  columns  are  made  with 
special  sections  to  carry  loads  up  to  2,228,000 
pounds  each.  They  are  built  up  with  plates 
and  channels  and  have  closed  rectangular  cross 
sections  which  are  sometimes  reinforced  by  a 
center  web  consisting  of  two  channels  riveted 
together  back  to  back.  The  cap  plates  are 
wide  enough  to  give  bearing  for  the  full  width 
of  the  girder  flanges  and  are  supported  beyond 
the  column  sections  by  gusset  plates  and  verti- 
cal stitfener  angles,  as  indicated  in  the  typical 
deUil. 

The  columns  have  their  lower  ends  milled 
for  butt  joints  with  pedestals  which  correspond 
in  cross  section  to  the  body  of  the  column. 
Where  the  columns  are  seated  directly  on  the 
grillages,  these  pedestals  have  vertical  webs  or 
gusset  plates  in  the  planes  of  the  column  cover- 
plates,  which  extend  from  the  bases  to  the  full 
width  of  the  grillages,  and  are  reinforced  by 
pairs  of  vertical  stiffener  angles.  They  are 
connected  to  the  columns  with  horizontal 
flange  angles  riveted  to  the  channel  webs  and 
with  cover-plates  which  are  shop- riveted  to  the 
pedestals  and  project  beyond  them  to  form  jaws 
which  are  fleld-riveted  to  the  columns.  The 
pedestals  are  connected  to  the  grillages  by 
bolts  which  engage  bent  washers  fitted  to  the 
beveled  undersides  of  the  top  flanges  of  the 
latter.  The  heavily  loaded  columns  are  seated 
on  triple  web  distributing  girders  across  the 
tops  of  the  grillages.  Their  pedestals  corre- 
spond to  the  cross  sections  of  the  columns  and 
have  no  projecting  web  plates,  but  are  rein- 
forced by  vertical  stiffener  angles  riveted  to 
the  channel  webs  and  cover-plates  and  milled 
at  the  lower  ends  to  bear  with  connecting 
flanges  and  without  base  plates  on  the  tops 
of  the  distributing  girders. 

The  plate  girders  In  the  subway  roof  have 
multiple  webs  and  are  seated  across  the  caps 
of  the  subway  columns  to  which  they  are  con- 
nected with  1-lnch  turned  bolts  through  their 


lower  flanges.  The  girder  webs  are  reinforced 
at  column  bearings  by  pairs  of  vertical  web 
stiffener  angles  riveted  together  back  to  back 
with  filler  plates  between  them,  as  indicated 
iu  the  diagram  of  the  typical  cross  section  and 
of  the  bearing  over  column  65  which  carries  a 
load  of  2,362,000  pounds.  This  column  sup- 
ports one  end  of  one  of  the  heaviest  girders  in 
the  subway  roof  which  carries,  directly  above 
column  65,  a  hotel  column  with  1,840,000 
pounds  load  and  about  ISVii  feet  beyond  it  an- 
other hotel  column  with  1,320,000  pounds  load. 
The  girder  is  nearly  30  feet  long  and  is  sup- 
ported at  the  opposite  end  by  column  64,  which 
is  loaded  with  2,228,000  pounds  from  it  and 
from  the  girder  64-63  which  makes  a  butt  joint 
with  girder  64-65  in  the  center  of  the  cap  of 
column  64  and  carries  two  hotel  columns  15 
feet  apart  with  loads  of  1,380,000  pounds  and 
1,350,000  pounds. 


more  than  33  inches  deep,  the  concrete  arch  is 
full  centered,  and  is  leveled  up  to  a  height  of 
251/^  Inches  above  the  lower  flanges. 

Tiers  G,  H  and  I  are  special  on  account  of 
the  long-span  girders  in  the  ceiling  over  the 
first  story  and  in  the  next  two  floors  above. 
All  of  the  tiers  below  are  special  on  account 
of  the  change  of  grade,  the  introduction  of  Mez- 
zanine and  gallery  floors,  the  heavier  loads  for 
which  they  are  proportioned  and  for  the  varia- 
tions in  the  plan  caused  by  the  clearances  for 
the  subway,  and  by  the  extension  under  41st 
Street.  They  do  not,  however,  contain  any 
long-span  girders  or  special  features  of  inter- 
est in  their  details  and  connections.  The  sec- 
ond floor  girders  are  proportioned  to  carry 
only  the  ceilings  of  the  dining-room  and  lobby, 
and  the  loads  in  the  story  above;  but  are  not 
designed  to  carry  any  part  of  the  weight  of  the 
upper  stories  because  such  service  would  either 
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Outside  of  the  curb  line  the  hotel  gird- 
ers and  beams  were  proportioned  for  max- 
imum bending  stresses  of  20,000  pounds 
per  square  inch  and  10,000  pounds  shear; 
with  25,000  pounds  bearing  and  12,500 
pounds  shear  for  shop-driven  rivets  and 
25  per  cent,  less  for  field-driven  rivets.  Inside 
the  curb  line  the  maximum  bending  stresses  in 
girders  and  beams  are  14,000  pounds  and  16,000 
pounds  per  square  inch  respectively.  The 
shear  is  9,000  pounds  and  the  columns  are  load- 
ed to  14,000  pounds  per  square  inch  of  cross 
section.  Shop-driven  rivets  have  20,000  pounds 
bearing  and  10,000  pounds  shear  and  field-driven 
rivets  have  20  per  cent.  less.  In  the  lower 
stories  the  spaces  between  the  webs  of  the  floor- 
beams  are  filled  with  flat  concrete  arches  lev- 
eled up  to  7V2  inches  below  the  tops  of  the 
upper  flanges  for  all  beams  and  girders  less 
than  33  inches  deep.     Where  the  girders  are 


have  required  them  to  be  made  extremely 
heavy  or  with  so  great  a  depth  that  they  would 
have  projected  too  far  below  the  ceiling  line. 
They  were  therefore  made  about  3*4  feet  deep, 
and  have  their  lower  flanges  enclosed  in  orna- 
mental ceiling  panels. 

The  girders,  33-42,  34-41,  35-40,  and  corre- 
sponding ones  on  the  south  side  of  the  south 
light  court,  in  the  H  tier  next  above,  are  made 
much  deeper  and  are  arranged  in  three  sets 
on  each  side  of  the  light  courts.  They  have 
spans  of  about  46  feet  clear  and  are  divided 
Into  three  panels  where  there  are  bearings  for 
two  intermediate  columns  nineteen  stories  high. 
These  girders  are  made  with  triple  webs,  and 
are  seated  on  the  cap  plates  of  the  second 
story  columns.  As  the  girder  flanges  are  much 
wider  than  the  normal  sections  of  the  columns, 
the  columns  are  provided  with  special  short 
upper  ends,  like  reversed  pedestals,  which  are 
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shipped  separate  and  field-riveted  to  the  col- 
umns when  the  latter  are  erected.  The  gird- 
ers have  vertical  end  plates  which  are  fleld- 
riveted  to  their  web  stiffener  angles  and  pro- 
ject above  the  upper  and  lower  flanges  to  en- 
gage the  cover  plates  of  the  third  and  second 
story  columns  and  thoroughly  splice  all  the 
members  together.  Lateral  stiffness  is  also 
provided  at  this  point  by  solid  web  knee  braces 


to  the  upper  and  lower  flanges  at  the  end  of 
the  girder. 

In  one  case  the  clearance  was  not  sufHcient 
to  permit  deep  girders  in  this  tier,  and  shal- 
lower ones  were  used  which  carried  the  third 
floor  only  and  were  suspended  by  vertical  mem- 
bers from  deep  girders  in  the  I  tier.  These  are 
pairs  of  separate  single  web  plate  girders  5 
feet  deep  and   about   48 '/G    feet   long  over   all. 


and  carry  two  columns  eighteen  stories  high  at 
points  7  feet  each  side  of  the  center.  They  are 
made,  as  shown  In  the  detail,  with  >^-lnch  web 
plates  about  10%  feet  long  with  shop-riveted 
splices,  and  will  be  shipped  complete  from  the 
bridge  shops. 

The  floor  beam  flanges  are  flush  with  the 
highest'part  of  the  top  flange  cover  plates  and  are 
notched  to  clear  the  girder  flanges,  which  lat- 
ter are  made  with  pairs  of  8x8x%-inch  angles 
and  18-lnch  cover  plates.  The  bent  vertical 
hanger  plate,  which  is  shop-riveted  to  the  web 
stiffeners  on  one  side  of  the  girder  at  the  cen- 
ter point,  is  field-riveted  between  two  pairs  of 
6x6x%-inch  angles  riveted  together  back  to 
back,  making  a  cruciform  cross  section.  At 
the  bottom  they  engage  a  similar  web  plate 
which  serves  as  a  transverse  diaphragm  web- 
connected  at  the  ends,  by  short  vertical  angles, 
to  the  pair  of  12-inch  channels  back  to  back 
which  forms  the  third  story  floor  girder.  The 
ether  third  floor  girders  are  5%  feet  deep  and  of 
siinilar  construction  to  the  I  tier  girder  already 
described.  They  are  seated  on  the  extended  caps 
of  the  second  story  columns  and  each  carries 
two  intermediate  columns  14  feet  apart,  as  69  and 
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showing  Girders  which  support  Hotel  Columns  . 
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70.  71  and  72,  etc.  Their  flanges  are  reinforced 
to  a  maximum  thickness  of  3Vi  inches  with  four 
thicknesses  of  18-inch  cover  plates,  and  the 
webs  are  stiffened  with  double  pairs  of  6x4-inch 
vertical  angles  riveted  together  back  to  back 
under  the  centers  of  the  upper  columns  and 
with  single  pairs  of  intermediate  stlftener  an- 
gles from  4  to  6  feet  apart. 

The  building  is  proportioned  to  resist  a  wind 
pressure  of  30  pounds  per  square  foot  of  ex- 
posed vertical  surface.  The  floors  are  connect- 
ed across  the  light  courts  in  three  stories  by 


concrete  construction  with  segmental  arches 
for  the  heavy  loading  up  to  street  level,  and 
with  flat  slabs  in  the  upper  stories,  and  are 
proportioned  above  the  first  floor,  for  a  dead 
load  of  70  pounds  and  live  load  of  60  pounds 
per  square  foot.  The  roof  is  of  the  same  con- 
struction and  is  proportioned  for  a  total  load 
of  120  pounds  per  square  foot.  The  columns 
are  proportioned,  according  to  the  New  York 
building  law,  to  carry  the  full  combined  floor 
loads,  minus  5  per  cent,  deducted  for  each  story 
from  the  roof  down.    Columns  65  and  66  have 
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Connections  to  Column  14. 


heavy  portal  arches  as  shown  in  the  eleva- 
tion. It  is  assumed  that  the  transverse  stresses 
will  be  absorbed  by  the  inertia  of  the  building 
and  by  the  solid  floors  which  are  stiffened  by 
the  lines  of  heavy  plate  girders  at  different  lev- 
els with  their  deep  and  well-riveted  connec- 
tions to  the  columns.  In  the  floors  where  the 
portal  girders  occur  horizontal  diagonal  bars 
are  riveted  across  the  beams  and  girders  to 
truss  the  floors,  and  in  all  floors  the  comers 
have  18-lnch  diagonal  I-beams  forming  horizon- 
tal knee  braces,  as  shown  in  the  diagram  of 
tier  J.    The  floors  are  of  the  Roebling  cinder 
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cover  plates  at  the  upper  ends  of  the  section 
to  form  jaws  which  are  field-riveted  to  the 
lower  ends  of  the  columns  above.  Vertical  an- 
gles are  shop-riveted  to  the  webs  and  cover 
plates  for  the  field-riveted  connections  to  floor- 
beams  and  girders,  both  of  which  are  also  sup- 
ported in  some  cases  by  shelf  angles  under  the 
lower  flanges.  A  typical  connection  of  beams 
and  girders  to  an  interior  column  is  shown  in 
the  detail  of  column  14  where  the  pair  of  15- 
inch  channels,  which  form  the  double  girder, 
are  field-riveted  across  a  plate  which  is  paral- 
ftel  to  the  webs  of  the  column  channels  and  en- 
gages the   flanges  of    vertical    angles  on    the 
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HOTEL  BELMONT,  FRAMING  DETAILS. 

loads  of  1,796,000  pounds  for  which  there  is  pro- 
vided in  the  lower  sections,  a  cross  sectional 
area  of  149  square  inches  made  up  of  two  15- 
inch  channels,  six  18x%-inch  cover  plates,  two 
14x%-inch  and  two  14x%-inch  cover  plates. 
The  maximum  loads  are  carried  on  columns  15, 
16,  41  and  42,  which  are  proportioned  for  over 
1,250  tons  each. 

All  columns  are  made  in  two-story  sections 
down  to  tier  C,  below  which  there  is  in  most 
cases  one  three-story  section.  They  are  spliced 
with  flange  angles  riveted  to  their  webs,  and 
with  pairs  of  splice  plates  shop-riveted  to  the 


6*4»>^»i 


HalfSectionalj  Half  End 
Elevation.     Elevation. 


^  Typical 

^    Column  Bose 


Sectional   Plan, 


edges  of  the  cover  plates.  The  15  and  20-inch 
floor  beams  are  web-connected  to  these  girders 
and  to  the  faces  of  the  column. 

The  details  of  column  15  show  the  connec- 
tions in  the  42d  Street  wall.  The  other  col- 
umns correspond  to  these  general  features  with 
such  modifications  as  are  developed  by  the  dif- 
ferent positions  of  the  floor  beams  and  girders. 
The  extended  bases  of  the  columns  are  of  the 
type  shown  in  the  detail,  and  are  substantially 
equivalent  to  very  deep,  short  girders  spliced 
to  the  ends  of  the  columns  and  distributing 
their  loads  over  the  grillage  beams  as  before 
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described.  They  have  heavily  reinforced  double 
webs  with  flanges  on  the  inclined  edges  which 
are  braced  together  by  tie  plates.  The  bases 
are  1  inch  thick,  about  3  feet  wide  and  6  feet 
long.  The  webs  are  %  Inch  thick  and  the  an- 
gles are  6x6x%  Inches.  The  bases  are  shipped 
separate  with  the  splice  plates  shop-riveted  to 
them  and  projecting  above  the  top  to  form  jaw 
plates  which  are  fleld-rlveted  to  the  columns. 

The  six  portal  braces  which  connect  the 
floors  across  the  ends  of  the  light  courts  in 
the  8th,  14th  and  19th  stories  are  practically 
duplicates  of  the  one  between  the  M  and  N 
tiers  which  is  shown  in  the  accompanying  de- 
tail. The  arch  has  an  I-shaped  cross  section 
made  with  two  pairs  of  angles  riveted  together 
back  to  back  and  web-connected  at  one  end  to 
vertical  flange  angles  on  the  sides  of  the  col- 
umns. The  other  end  is  supported  on  the  wall 
girders  intermediate  between  columns,  and  is 
web-connected  to  a  vertical  strut  which  en- 
gages the  wall  girders  in  the  eighth  and  ninth 
floors,  and  is  connected  with  the  upper  trans- 
verse strut,  which  has  end  knee  braces  and 
short  spandrel  posts  to  the  curved  angles,  thus 
giving  the  effect  of  an  arch  5  feet  deep  at  the 
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forced  by  steel  beams.  There  are,  however, 
buttresses  built  on  the  convex  side  about  10 
feet  apart  which  are  seated  on  the  steep  slope 
formed  by  the  dip  of  the  strata  and  are  car- 
ried full  width  to  the  top  of  the  wall  and  serve 
where  necessary  as  footings  for  the  subway 
columns. 

On  the  41st  Street  and  42d  Street  sides  the 
wall  is  about  2  feet  thick  made  of  1:3:5  Port- 
land cement  concrete  and  rammed  in  6-Inch 
layers  around  the  I-bearas  and  against  the  ir- 
regular rock  face  of  the  excavation,  which  is 
practically  vertical.  The  lower  ends  of  the  I- 
beams  have  extended  wing  plates  riveted 
across  their  flanges  and  to  horizontal  base 
plates.  These  are  set  in  cement  mortar  on 
the  surface  of  the  rock  and  are  bedded  to  a 
height  of  16  inches  in  the  solid  concrete  floor 
which  thus  affords  horizontal  reaction  for 
thrust  at  the  foot  of  the  wall.  The  beams  are 
20  inches  deep  and  weigh  65  pounds  to  the 
linear  foot  up  to  a  height  of  23  feet  above  the 
rock  bottom  where  they  are  spliced  to  15-lnch 
42-pound  I-beams  by  -pairs  of  horizontal  flange 
angles  riveted  to  their  webs.  The  webs  of  the 
beams    are    connected    by   horizontal    tie    rods 
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crown  and  relieved  with  open  panels  between 
spandrel  posts.  All  the  members  are  covered 
with  cinder  concrete  enclosed  in  wire  lath  fin- 
ished with  cement  plaster.  This  protection  is 
intended  to  afford  thorough  flreprooflng  and 
insure  the  protection  of  the  strut  even  if  sub- 
jected to  fierce  flames  drawn  through  the  flue- 
like shaft  of  the  light  court. 

The  sides  of  the  cellar  excavation  are  faced 
with  a  solid  concrete  wall  reinforced  by  verti- 
cal I-beams  about  5  feet  apart  and  having  their 
inner  flanges  flush  with  the  inner  face  of  the 
wall,  and  plastered  with  cement  mortar.  The 
height  of  this  wall  is  55  feet  on  the  4l8t  Street 
side  and  is  somewhat  reduced  to  correspond 
with  the  slope  of  the  ground  on  the  Park  Ave- 
nue and  42d  Street  sides.  Adjacent  to  the  sub- 
way there  is  a  special  section  of  it  about  20 
feet  high  to  retain  the  unsound  rock  below  the 
subway  tracks.  This  portion  is  curved  to  a 
radius  of  about  160  feet  on  the  vertical  inner 
surface,  and  is  6  feet  thick  and  not  battered. 
Resistance  to  horizontal  thrusts  is  provided  at 
both  ends,  and  it  is  assumed  to  possess  con- 
siderable strength  as  an  arch  and  is  not  rein- 


about  6  feet  apart  vertically.  At  the  different 
floor  levels  the  beams  are  braced  horizontally  ■ 
by  I-beams  which  have  short  vertical  angles 
shop-riveted  to  the  ends  of  their  webs  and 
field-riveted  to  the  flange  of  the  beam  and  to 
the  retaining  wall. 

All  exterior  columns  are  built  into  the  main 
walls,  and  have  their  inner  surfaces  enclosed 
by  extensions  to  the  brick  work  which  is  laid 
up  close  to  the  faces  of  the  columns  and  thor- 
oughly flushed  with  cement  mortar.  The  in- 
terior columns  are  enclosed  with  common  brick 
shells  which  have  air  spaces  across  the  chan- 
nel webs  of  the  columns  and  are  faced  with 
tiles  on  the  outer  surface.  The  floor  beams 
and  girders  have  their  webs  and  lower  flanges 
entirely  Enclosed  in  cinder  concrete  which  is 
flUed  inside  of  an  envelope  of  wire  netting. 
Where  the  girders  project  below  the  ceiling 
line,  the  concrete  is  formed  against  metal  fur- 
ring which  receives  the  finishing  plaster  out- 
side, uniform  with  the  ceiling  which  is  suspend- 
ed from  steel  bars  in  the  floor  above,  thus  giv- 
ing an  additional  security  by  the  enclosed  air 
space  of  a  thickness  approximately  equal  to  the 
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depths  of  the  floor  beams.  The  partitions  and 
the  ducts,  which  enclose  the  steam  pipes  for 
the  heating  system,  are  made  of  concrete  or 
cement  mortar  on  metal  furring  of  the  standard 
Roebllng  system. 

The  cellar  walls  and  floor  are  waterproofed 
by  tarred  felt  which  covers  the  surface  of  the 
concrete,  and  is  protected  by  cement  mortar 
or  brick  work.  Special  provision  was  made  for 
waterprooflng  the  bases  of  the  columns.  The 
bottoms  of  the  shallow  pits  in  which  the  gril- 
lages are  contained  below  the  cellar  floor,  are 
leveled  up  with  mortar  and  covered  with  4-ply 
tar  paper  laid  in  hot  asphalt.  On  this  surface 
another  course  of  cement  mortar  is  spread  to 
receive  the  grillage  beams,  the  Interstices  be- 
tween which  are  also  grouted  or  filled  with 
concrete  which  encloses  them  to  a  depth  of  2 
inches  outside.  The  corners  of  this  concrete 
are  carefully  rounded,  and  the  brick  fireproof 
protection,  which  surrounds  the  column  Is  built 
on  it.  The  tar  paper  is  flashed  up  around  the 
concrete  which  encloses  the  grillage  about  4 
feet  high  on  the  brick  work,  and  is  protected 
by  1:3:5  concrete  made  with  very  fine  broken 
stone  and  filled  in  over  the  tar  paper  In  the 
corners  and  upper  part  of  the  grillage  pit. 
Above  the  cellar  floor  the  flashing  is  plastered 
with  cement  mortar,  in  which  the  tiles  for  the 
column  faces  are  laid. 

Excavation  was  very  nearly  completed  in 
December,  1902,  the  erection  of  steel  was  com- 
mehced  in  January,  1903,  and  it  is  expected 
that  the  building  will  be  ready  for  occupation 
by  the  latter  part  of  this  year.  Messrs.  War- 
ren and  Wetmore  are  the  architects.  Mr.  F. 
A.  Burdett  is  the  consulting  engineer  for  the 
steel  construction.  Marc  Eidlitz  &  Son  are  the 
general  contractors,  and  the  American  Bridge 
Company  is  the  contractor  for  the  7,000  tons 
of  structural  steel,  which  is  being  built  at  their 
Brooklyn  plant.  The  Roebling  Construction 
Company  is  the  contractor  for  the  roof,  floors, 
ipartitlons  and  flreprooflng. 


■  Good  Roads  in  South  Dakota  are  being  con- 
structed by  good  Indians.  It  is  reported  that 
about  500  Indians  were  employed  in  this  way 
last  summer. 


American  Cement  to  the  value  of  nearly 
1700,000  was  imported  Into  Canada  last  year 
in  spite  of  a  duty  of  12  Vi  per  cent.,  according 
to  press  reports. 


The  Septic  Tank  Experiments  of  the  Massa- 
chusetts State  Board  of  Health  as  described  in 
the  last  annual  report  of  the  Board,  indicate  quite 
strongly  that  with  certain  sewages  and  under 
certain  conditions,  the  process  may  be  a  suc- 
cessful addition  to  a  sewage  purification  plant, 
but  that  success  cannot  be  depended  upon  with 
all  sewages  and  under  all  conditions.  The  re- 
sults indicate  that,  when  treating  ordinarily 
fresh  domestic  sewage,  an  accumulation  of 
sludge  within  the  septic  tank  must  be  expected, 
amounting  to  a  considerable  percentage  of  that 
primarily  present  in  the  sewage  entering  the 
tank.  With  an  older  sewage,  which  has  under- 
gone considerable  mechanical,  chemical  and 
bacterial  action  before  entering  the  tank,  it  is 
possible  that  the  action  of  the  tank  will  be  as 
nearly  perfect  as  could  be  desired,  that  the  ac- 
cumulation within  It  will  be  small,  that  much 
matter  In  suspension  will  be  removed  from  the 
sewage  and  liquefied  or  changed  to  gaseous 
forms,  and  that  its  effluent  will  be  easily  puri- 
fled  upon  sand  or  contact  fliters.  With  a  still 
older  sewage,  however,  like  that  entering  the 
Andover  septic  tank,  the  bacterial  processes  in 
the  tank  may  be  not  only  unnecessary,  but 
harmful,  in  that  they  render  the  sewage  diiBa- 
cult  to  purify  by  subsequent  oxidation. 
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Wood  Block  Paving  and  Other  Features  in  Con- 
nection With  a  Small  Drawbridge  in 
Brooklyn,  N.  Y. 


At  the  point  where  Washington  Avenue 
crtieaeB  the  Wallabout  Canal,  in  the  neighbor- 
hood of  the  Brooklyn  Navy  Yard,  there  is  a 
short-span  drawbridge  of  the  retractile  type, 
over  which  an  exceedingly  heavy  and  contin- 
uous traffic  passes.  This  bridge  was  built  in 
1893.  It  is  of  simple  construction,  consisting 
of  three  girders,  supported,  when  the  bridge  is 
drawn,  by  diagonal  tie  rods  attached  to  the  tops 
of  the  posts  In  the  center  of  the  bridge.  When 
the  bridge  is  closed  the  ends  come  to  a  firm 
bearing  on  wedges.  The  floor  system  is  sup- 
ported from  the  lower  flanges  of  the  girders,  as 
shown  on  the  cross-section;  and  until  recently 
the  wearing  surface  of  the  flooring  was  com- 
posed of  3-inch  untreated  yellow  pine  planking. 
It  was  necessary  to  renew  this  flooring  about 
once  a  year,  and  for  this  and  other  reasons,  it 
was  rather  an  unsatisfactory  material  for  this 
position. 

Accordingly  the  Bridge  Department  of  the 
Borough  of  Brooklyn  recently  entered  into  a 
contract  with  the  United  States  Wood  Preserv- 
ing Company,  of  New  York,  for  the  paving  of 
the  roadway  of  this  bridge  with  creo-resinate 
yellow  pine  blocks.  As  this  is  the  first  time 
that  such  a  pavement  has  been  used  for  bridge 
flooring  In  the  city  of  New  York,  and  as  it  will 
be  subjected  to  the  wear  and  tear  of  a  very 
heavy  traffic,  the  result  of  the  experiment  is  be- 
ing looked  forward  to  by  the  city  oflicials  with 
considerable  interest. 

Although  the  use  of  the  wood  blocks  Is  some- 
what of  an  experiment,  it  is  one  in  which  there 
is  no  risk  to  the  city,  and  in  fact  it  will  result 
inasaving.  The  contract  price  for  the  paving  was 


THE    ENGINEERING    RECORD. 

over.  At  the  ends  3x10  inch  oak  planks  were  used 
to  pave  against  The  blocks  were  put  in  place 
with  no  greater  care  than  was  required  to  se- 
cure straight,  even  courses,  and  the  work  was 
very  rapidly  done.  The  blocks  are  3  inches 
high,  6  inches  long  and  2Vj  inches  wide,  and  can 
be  easily  cut  to  fit  irregular  spaces. 

The  total  surface  on  the  bridge  occupied  by 
the  paving  is  387  square  yards.  The  foundation 
was  a  3-inch  oreosoted  deck,  on  which  the 
blocks  were  placed  directly  with  no  cushion  of 
sand  or  other  material.  The  peculiar  advantage 
of  the  creo-resinate  blocks  over  other  brands 
of  wood  blocks  is  claimed  by  the  manufactur- 
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capstan  was  built  by  the  American  Ship  Wind- 
lass Company,  of  Providence,  and  the  motor 
which  runs  it  by  the  General  Electric  Company, 
of  Schenectady,  the  motor  being  classed  as  a 
GE-800  motor,  of  about  20  horse  power.  The 
controllers  for  moving  the  bridge  and  for  turn- 
ing the  capstan  are  placed  side  by  side  inside 
the  bridge  house,  and  both  are  handled  by  one 
man.  A  %-lnch  wire  cable  is  used  to  do  the 
hauling. 

On  an  average  the  draw  is  opened  fifteen 
times  a  day,  and  the  capstan  is  used  twelve 
out  of  the  fifteen  times.  These  openings  are 
nearly  all  made  between   7:30  A.   M.  and  5:30 
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Half  Transverse  Section. 


eis  to  lie  in  the  use  of  a  considerable  percent- 
age of  rosin  with  the  creosote  oils  employed  in 
the  treatment  of  the  wood.  This  rosin  it  is 
claimed  fills  the  pores  of  the  wood,  and  harden- 
ing, prevents  the  evaporation  of  the  more  vola- 
tile constituents  of  the  treating  liquid.  Creo- 
resinate  blocks  were  used  for  the  paving  of  the 
Harvard  bridge  over  the  Charles  River  at  Cam- 
bridge, Mass.,  where  11,425  square  yards  were 
laid,  and  it  has  been  successfully  tried  in  many 


P.  M.  During  1902  the  draw  was  opened  4,546 
times,  of  which  3,698  were  capstan  tows.  No 
charge  whatever  is  made  for  towing  the  boats 
through  the  draw.  In  comparison  with  the  20- 
minute  delays  that  formerly  occurred  when  the 
bridge  was  opened,  a  record  was  recently  made 
of  the  time  required  to  open  the  draw,  tow  the 
boat  through  and  close  the  draw  again,  this 
time  being  found  to  be  2  minutes  and  35  sec- 
onds.     This    was    done    under    very    favorable 
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Wood  Block  Paving,    Washington  Avenie  Hiuix.k. 


$2  per  square  yard,  accompanied  by  a  five-year 
guarantee.  Mr.  .T.  S.  Langthorn,  the  engineer 
of  the  Bridge  Department,  who  has  supervised 
this  work,  has  estimated  that  the  ordinary  pine 
plank  flooring  previously  used,  cost  about  |1.20 
per  square  yard,  and  as  it  had  to  be  renewed 
every  year,  the  cost  per  square  yard  at  the  end 
of  Ave  years  amounts  to  $6,  which  means  that 
the  city  will  save  $4  per  yard  in  five  years'  time 
due  to  the  use  of  this  pavement. 

There  is  a  trolley  track  on  each  side  of  the 
bridge,  the  tracks  of  which  divide  the  paving 
Into  three  sections,  8V4  feet,  4  feet  2  inches,  and 
18  incbee  wide  respectively.  The  arrangement 
of  the  blocks  between  the  rails  at  the  end  of  the 
bridge  Is  clearly  shown  in  the  accompanying 
photographs.  The  finished  pavement  is  seen  at 
the  left  of  the  photographs,  thoroughly  sanded 


other  large  cities  in  various  parts  of  the  coun- 
try. 

To  show  that  the  traffic  over  the  Washington 
Avenue  bridge  is  very  heavy,  it  may  be  stated 
that  on  June  25,  1902,  there  were  counted  4,229 
vehicles  crossing  the  bridge  between  4  A.  M. 
and  8  P.  M.  It  is  in  the  immediate  neighbor- 
hood of  Wallabout  Market,  and  there  are  two 
large  railroad  freight  depots  near  by,  so  that 
the  individual  loads  are  often  very  heavy. 

As  the  traffic  over  the  bridge  is  so  continuous, 
it  was  found  that  the  old  method  of  hauling  the 
boats  through  by  hand  was  the  cause  of  many 
delays;  and  in  the  fall  of  1900,  an  electric  cap- 
stan was  installed  to  haul  the  boats  through. 
As  this  is  somewhat  of  a  novelty,  a  photograph 
of  it  is  reproduced  as  being  of  interest  to  those 
having  to  deal  with   similar   conditions.     The 


conditions,  as  there  was  plenty  of  room  to  let 
the  boat  go  in,  but  it  illustrates  the  great  sav- 
ing in  time  effected  by  the  use  of  this  capstan. 


Municipal  Control  of  London's  Water  Supply 
and  that  of  certain  adjoining  districts,  is  pro- 
vided for  in  an  act  for  establishing  a  metro- 
politan water  board  and  transferring  to  this 
board  the  undertaking  of  the  Metropolitan 
Water  Companies.  The  board  will  consist  of 
6G  members  representing  the  various  boroughs 
in  the  district,  and  there  will  be  besides,  a 
chairman  and  a  vice-chairman,  elected  by  the 
board.  The  London  County  Council  will  have 
1 4  representatives,  and  the  Common  Council 
of  the  City  of  London  two  representatives  upon 
the  board.  Hitherto  the  works  have  been  con- 
trolled by  the  private  companies. 


Feb.  7,  1903. 

Power   Plant    of    the    Aurora,    Elgin   &   Chicago 
Railway. 


The  Aurora,  Elgin  &  Chicago  Railway  is  a  re- 
cently completed  intenirban  electric  road  con- 
necting Aurora,  Elgin  and  intermediate  points 
with  the  city  of  Chicago.  It  has  been  construct- 
ed and  equipped  for  maintaining  speeds  compar- 
able with,  if,  indeed,  not  greater,  when  the 
numerous  stops  are  taken  into  consideration, 
than  those  of  steam  railroads.  It  has  a  total 
length  of  56  miles,  comprising  a  double  track 
of  21  miles  between  Chicago  and  Wheaton,  two 
single  track  lines  of  13 1/2  and  15%  miles  from 
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and  the  boiler  room  is  similarly  lighted.  A  50- 
ton  electric  traveling  crane,  built  by  Messrs.  Al- 
fred Box  &  Company,  spans  the  engine  room 
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and  commands  the  end  of  a  railroad  siding 
which  enters  the  building  at  the  engine  room 
floor  level.  The  plant  is  designed  for  endwise 
extension.  As  now  constructed,  it  has  space  for 
four  1,500-kilowatt  generators,  three  of  which 
are  already  installed.    On  the  basis  of  tlie  total 


Wheaton  to  Aurora  and  Elgin,  respectively,  and 
a  single  track  line  of  7  miles  from  Eola  Junc- 
tion on  the  Aurora  branch  to  Batavia.  At  Ba- 
tavia  is  located  the  power  house,  which  posses- 
ses an  unusually  interesting  steam  electric 
plant,  particularly  on  account  of  an  extensive 
use  of  electricity  for  driving  auxiliary  machin- 
ery. The  steam  engines  are  operated  condens- 
ing, and  the  absence  of  steam-actuated  auxil- 
iaries has  resulted  in  the  exclusion  of  steam 
feed-water  heaters.  Instead  feed  water  is  heat- 
ed only  by  economizers.  Of  the  more  conspicu- 
ous features  of  the  plant  are  the  method  of 
handling  coal  and  ashes,  comprising  a  large 
number  of  gravity-spouting  hoppers  and  nar- 
row-gauge railway  cars,  and  the  location  of  all 
the  main  piping  against  the  engine  room  wall, 
in  full  sight,  uncrowded  and  under  ready  con- 
tra!. The  transformation  of  energy  from  the 
coal  to  the  electric  current  takes  place  pro- 
gressively across  the  station  in  a  clearly  de- 
fined manner. 

The  plant  is  arranged  in  the  usual  way  for 
large  stations,  having  boiler  and  engine  rooms 
side  by  side  with  a  longitudinal  partition  wall 
between  them.  It  is  200  feet  long  and  160  feet 
wide.  The  first  25  feet  of  the  width  is  taken 
up  by  the  coal  hoppers,  the  next  47  feet  by 
the  boiler  room,  the  next  66  feet  by  the  engine 
room  and  the  remainder  by  the  switchboard 
gallery,  transformer  and  other  rooms,  which 
are  largely  open  with  the  engine  room.  There 
is  a  basement  under  the  engine  room,  but  the 
engine  room  floor  stops  short  of  the  partition 
wall,  leaving  a  longitudinal  light  well  from  the 
engine  room  into  the  basement,  for  the  various 
pumps.  Under  this  well  Is  a  concrete- 
lined  tunnel  extending  the  length  of  the  build- 
ing for  the  condensing  water.  The  boiler  room 
floor  level  is  about  that  of  the  engine  room 
basement,  but  it  also  has  a  basement  in  which 
the  coal  and  ash  cars  are  run. 

The  building  is  of  17-inch  walls,  of  Illinois 
buff  brick  and  white  stone  trimmings,  with  iron 
truss  roof  covered  with  planking,  and  of  con- 
crete floors.  The  engine  room  has  large  win- 
dows at  each  end  and  line  of  smaller  windows 
around  the  upper  part  of  its  three  outside  walls. 


Cross-Section  of  the  Powek  Station. 
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Plan  of  the  Power  Station, 
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gToand  area  of  the  plant  5i4   square  are   re- 
quired per  kilowatt  of  rated  output 

Coal  is  delivered  to  the  plant  by  railroad  cars 
which  dump  directly  into  the  coal  hoppers. 
There  are  two  tracks  for  this  purpose  run- 
ning the  entire  length  of  the  building,  inside  of 
a  steel-frame  structure  covering  the  hoppers. 
The  hoppers  are  built  of  17-inch  brick  wall  com- 
partments with  steel-plate  hopper  bottoms, 
two  hoppers  per  compartment.  The  cubical 
(intents  of  each  compartment  measures  3,771 
I  ubic  feet,  so  that,  allowing  37.7  cubic  feet  per 
ton,  each  has  a  capacity  of  100  tons.  The 
eighteen  compartments  which  there  are  thus 
provide  for  1,800  tons  storage.  Subdividing 
the  storage  space  in  this  manner  makes  it  pos- 
sible to  carry  different  kinds  of  coal,  to  empty 
compartments  in  succession  and  to  prevent  the 
^read  of  Are,  besides  making  a  simpler  con- 
struction for  the  support  of  the  railroad  tracks. 
The  basement  of  the  boiler  room  extends  un- 
derneath the  hoppers   and   two    lines    of   nar- 
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above  ground  level  to  the  basement,  opposite 
every  other  compartment,  as  indicated  on  the 
accompanying  general  plan  and  the  transverse 
section  of  the  station. 

In  connection  with  the  coal  storage,  a  detail 
drawing  has  been  made  to  show  the  discharging 
bottom  of  the  hoppers.  They  are  of  5/16  inch 
metal,  and  are  brought  down  to  a  square  30 
inches  on  a  side,  but  inside  of  the  hopper  there 
is  an  arrangement,  as  shown,  hy  which  the  coal 
is  directed  to  opposite  sides  and  discharged 
through  two  openings,  each  about  10x30  inches. 
These  openings  are  provided  with  curved  gates, 
fastened  by  steel  castings  to  a  shaft  of  ]  i^-inch 
extra  heavy  pipe  which  is  turned  by  a  %-incli 
pipe  handle  outside  the  hopper.  The  cars  are 
of  special  construction,  with  roller  bearing 
axles  and  a  hinge  dumping  bottom  operated  by 
means  of  a  combined  ratchet  lift  and  friction 
drop.  They  are  of  1  ton  capacity  each.  Their 
general  construction  may  be  seen  in  an  accom- 
panying drawing. 
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row-gauge  tracks  imbedded  In  the  concrete 
floors  are  located  under  the  hoppers  with  turn- 
tables at  the  center  for  pushing  the  cars  upon 
elevators  which  rise  through  Ihe  boiler  room  at 
the  chimney.  For  ventllatin.j;  the  boiler  room 
1>asement  space,  ventilator  gi-ates  are  placed  in 
the  boiler  room  floor,  every  10  or  11  feet,  and 
communication  with  the  outer  air  is  had  by 
means  of  tcmr  flues  which  drop  from  a  point 


The  Boiler  Setting. 


Prom  the  coal  storage  the  coai  cars  arc  lifted 
by  special  Otis  elevators,  of  which  there  are 
two,  to  another  longitudinal  line  of  track  sup- 
ported overhead  across  the  fronts  of  the  boilers. 
Each  elevator  has  a  turntable  on  which  the 
cars  can  be  weighed  by  Fairbanks  scales  while 
on  the  elevator  car  and  the  car  is  then  pushed 
upon  the  overhead  track  system.  This  system 
passes  over  a  line  of  coal  hoppers  of  special 
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shape,  feeding  into  the  stokers  with  which  the 
boilers  are  equipped.  The  hoppers  are  built  of 
3/16  inch  plate,  bolted  to  a  framing  of  I-beams 
which  form  part  of  an  elaborate  boiler  setting; 
they  have  a  capacity  of  about  6  tons,  and  each 
delivers  by  a  chute  upon  the  stoker,  which  is  of 
the  McKenzie  chain-grate  type.  The  ashes 
dumped  from  the  inner  end  of  the  stoker  fall 
into  a  special  shaped  ash  pit  ajid  are  then  dis- 
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charged  at  will  into  the  same  style  of  cars  used 
for  coal.  For  this  work  there  is  a  brick  arch 
roof  tunnel  extending  along  underneath  the 
ashpits.  The  ashes,  in  the  cars,  can  be 
weighed  and  are  elevated  to  still  another  sys- 
tem of  tracking  at  the  level  of  the  lower  chord 
of  the  boiler  room  roof  trusses.  These  tracks 
run  out  across  the  railroad  and  there  is  a  group 
of  ash  hoppers  from  which  empty  cars  on  the 
coal  tracks  can  be  filled. 

The  boiler  equipment  of  the  plant  will  consist 
of  ten  water  tube  boilers  of  large  capacity,  each 
having  a  rating  of  500  horse  power.  Five  have 
already  been  installed  and  were  built  by  the  Edge 
Moor  Iron  Company,  of  Edge  Moor,  Del.  They 
consist  of  234  tubes,  4  inches  in  diameter  and  17 
feet  4  inches  long,  and  of  three  36-inch  drums. 
They  are  accredited  4,500  square  feet  of  healing 
surface  each,  and  500  square  feet  of  superheat- 
ing surface.  The  form  of  setting  is  very  in- 
teresting, involving  a  compact  grouping  of 
smoke  and  economizer  passages,  coal  hoppers, 
ash  tunnels  and  piping,  and  is  shown  in  trans- 
verse elevation.  The  boilers  are  arranged  in  a 
line  the  length  of  the  boiler  room  with  the 
chimney  in  the  center.  The  smoke  passage  is 
of  brick,  of  a  constant  cross-section  of  about  f>Z 
square  feet  throughout  its  length.  As  indicat- 
ed, the  products  of  combustion  are  ordinarily 
discharged  through  the  economizer  and  thence 
into  the  smoke  duct,  the  dampers  being  located 
in  the  partition  wall  between  economizer  set- 
ting and  smoke  passage  and  controlled  by 
moans  of  rods  and  levers  extending  to  a  point 
about  5  feet  above  the  floor  behind  the  boiler. 

Each  boiler  has  an  economizer  of  20  sections, 
200  tubes,  made  by  the  Green  Fuel  Economizer 
Company,  which  when  filled,  weighs,  with  the 
setting  35  tons.  Each  economizer  has  2,600 
square  feet  of  heating  surface. 

The  economizer,  as  well  as  the  smoke  passage, 
and  the  coal  hopper,  is  supported  by  a  steel- 
frame  work  enclosing  the  boiler  setting.  The 
bopper  drops  somewhat  low  in  front  of  the 
boiler  and  although  the  spout  is  hinged  in  the 
regular  way,  it  was  desirable  to  provide  some 
ready  means  to  reach  easily  the  boiler  tubes. 
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On  this  account  a  steel  rolling  door,  made  by 
the  Kinnear  Manufacturing  Company,  rolling 
into  the  space  in  front  of  the  steam  drums  and 
liehind  the  coal  chute  was  fitted  to  each  boiler. 
It  will  be  noticed  that  both  feed  and  steam  con- 
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nections  are  made  at  the  rear  of  the  boiler,  at 
ready  command  from  a  platform  running  be- 
hind the  boiler,  13  feet  above  the  floor.  Here 
also  is  the  line  of  shafting  from  which  the  econo- 
mizer scrapers  are  worked.    The  stokers,  which 
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have  a  grate  surface  of  12.S  square  feet,  are 
('.riven  from  a  shaft  in  the  basement,  as  shown. 
The  blow-off  main  is  located  in  a  concrete 
trench  behind  the  boilers  and  the  pipes  leading 
to  it  are  fitted  with  the  Morris  patent  blow-off 
valve. 

The  chimney  is  located,  as  stated.  In  the  cen- 
ter of  the  boiler  room  and  has  been  designed  to 
serve  the  ten  boilers  which  will  extend  In  a 
line  of  five  on  each  side  of  it.  It  Is  a  self-sup- 
porting structure,  228  feet  high  above  its  con- 
crete foundation,  2314  feet  square  at  the  base, 
and  13  feet  2  inches  in  exterior  diameter  at  the 
top.  It  is  built  of  stone  throughout  its  square 
octagonal  portion,  and  of  brick  above,  where 
it  is  circular  in  section.  It  has  an  Inside  diam- 
eter of  11  feet  throughout  the  greater  part, 
and  consists  of  two  shells,  the  inner  stopping 
60%  feet  short  of  the  top  and  lined  for  75  feet 
from  the  bottom  with  4%.  inches  of  firebrick. 
Prom  the  bottom  of  the  shaft,  where  the  thick- 
ness of  the  outer  shell  Is  36  Inches  to  the  be- 
ginning of  the  chimney  cap,  where  the  thick- 
ness is  13  Inches,  the  distance  Is  197  feet  and 
the  batter  62  inches,  that  is,  0.315  inch  per  foot. 
The  inner  surface  of  the  outer  shell  is  corbelled 
out  in  a  usual  way  over  the  top  of  the  inner 
shell  to  prevent  the  direct  lodgment  of  debris 
in  the  air  space  between  shells.  The  end  of  the 
horizontal  smoke  duct  from  the  boilers,  at  the 
chimney,  is  provided  with  an  automatically 
operated  damper  which  is  mounted  on  a  ball- 
bearing axis  shown  in  an  accompanying  detail 
drawing.  The  entire  station  foundation  is  car- 
ried to  rock,  and  that  for  the  chimney  consists 
of  a  concrete  footing  15  feet  deep. 

One  of  the  distinguishing  points  of  the  plant 
is  the  location  of  steam  and  water  piping  in 
the  engine  room  against  the  partition  wall, 
and  an  elevation  and  a  cross-section  view  of  this 
construction  is  given  herewith.  The  pipes  are 
all  supported  by  brackets,  those  for  the  larger 
pipes  having  expansion  rollers,  end  are  reached 
by  a  traveling  ladder.  This  is  formed  of  pipe 
uprights   and   steps  and   is   mounted   on  track- 
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ing  which  is  supported  overhead  by  the  brack- 
ets carrying  the  steam  main  and  at  the  bottom 
by  a  railing  or  fence  which  overlooks  the  light 
well  or  pump  pit  The  steam  main  is  located 
uppermost  and  is  fed  from  each  boiler  by  an 
upward  bend  connected  into  the  top.  It  sup- 
plies each  engine  by  a  sweeping  bend  which 
likewise  starts  from  the  top.  The  main  is 
drained  at  the  points  where  llie  steam  is  taken 
to  the  engines.  The  main  exhaust  line  is  lo- 
cated in  the  lowest  position  and  only  receives 
the  discharge  from  the  main  engines. 

The  central  jet  condensing  system  has  beon 
Installed,  comprising  one  30-inch  elevated 
Worthington  condenser  for  the  two  generating 
units,  a  duplicate  installation  of  19xl5-inch 
Worthington  triplex  circulating  pumps  and  an 
ISxlS-inch  Worthington  dry  vacuum  pump. 
When  the  present  building  is  fully  equipped, 
that  is.  when  the  four  generating  units  are  in 
place,  the  condenser  installation  .will  be  in  du- 
plicate, there  will  be  four  circulating  pumps 
and  two  dry  vacuum  pumps.  For  the  circulat- 
ing pumps  35  horse  power  Akron  motors  havs 
been  provided,  and  for  the  air  pumps,  25  horse 
power  motors. 

Condensing  water  is  obtained  from  the  Fox 
River  and  is  conducted  through  a  concrete 
lined  tunnel  which  is  continued  under  the  pump 
pit  its  entire  length.  A  considerable  amount 
of  attention  was  paid  to  the  design  of  the  in- 
take and  a  screen  house  was  built  in  that  con- 
nection. This  building  was  carried  to  the  bot- 
tom of  the  river  and  is  of  concrete  to  a  height 
of  2  feet  above  the  high-w^ater  line,  and  of  brick 
above.  The  concrete  portion  consists  of  three 
compartments,  two  of  them  intakes  and  the 
third  a  common  chamber  with  which  each  in- 
take chamber  communicates  and  at  which  the 
tunnel  to  the  station  building  begins.  The  gen- 
eral construction  and  arrangement  is  shown  in 
an  accompanying  illustration,  but  a  few  details 
may  well  be  pointed  out.  The  gate  to  each  in- 
take chamber  consists  of  a  disk,  or  covfr, 
formed  of  two  thicknesses  of  pine  boards  with 
a  sheet  of  thin  rubber  between  them  and  an 
annular  ring,  of  1  inch  square  rubber,  by  which 
the  disk  is  seated.  To  open  the  intake  and  life 
up  the  disk  a  wooden  lever  is  provided,  with  its 
lower  end  or  fulcrum  fitted  into  a  ring,  or  lug, 
as  indicated.  Elach  intake  chamber  is  provided 
with  four  sets  of  screens,  arranged  with  de- 
creasing size  of  mesh,  so  as  to  eliminate  debris 
without  clogging  the  screens  any  more  than 
necessary,  the  screen  first  encountered  by  tne 
water,  stopping  the  larger  particles,  and  the 
last,  the  smallest  particles.  There  are  two 
8<-reens  of  each  size  mesh  in  each  chamber  and 
they  are  all  provided  with  a  ring  top  for  lifting 
them  up,  two  hands  hoists  of  500  pounds  being 
provided,  suspended  from  a  trolley  on  an 
I-beam,  one  hoist  corresponding  to  each  screen 
chamber. 

For  boiler  feed,  the  water  from  the  condenser 
intake  tunnel  is  used,  or,  when  desired,  from 
the  public  water  supply  mains.  Two  feed  pumps 
are  employed,  one  an  8x10  inch  Worthington  tri- 
plex pump,  driven  from  a  35  horse  power  motor, 
and  the  other,  held  in  reserve,  a  10x6xl0-inch 
Worthington  duplex  steam  pump.'  Both  pumps 
can  draw  from  either  the  river  water,  as  in- 
dicated in  the  elevation  of  piping,  or  tiom  the 
public  supply,  and  can  deliver  into  either  a  5- 
Inch  boiler  feed  main  or  a  4-lnch  general  water 
supply  main  for  the  building.  These  mains  are 
likewise  interchangeable,  both  being  tapped  op- 
posite ea*h  boiler  with  a  pipe  leading  to  the 
economizer,  and  both  having  a  connection  to  an 
elevated  house  tank.  The  feed  water  is  dis- 
charged through  the  economizer  before  final  de- 
livery Into  the  boilers. 

The  engine  room  has  floor  space  for  four 
1,500-kilowatt    units,    two  160-kllowatt    steam- 
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driven  exciter  units,  three  500-kilowatt  rotary 
converters  and  one  300-kilowatt  motor  gen- 
erator. Two  of  the  main  units  are  al- 
ready in  place,  and  the  third  is  nearing 
completion.  The  motor  generator  and  both  of 
the  160-kilowatt  units  have  been  installed.  The 
main  engines  are  32  and  64x60-iuch  Cooper 
Corliss  engines,  and  are  directly  connected  to 
General  Electric  alternators.  The  engines  have 
a  normal  rating  of  2,200  horse  power  at  a  speed 
of  75  revolutions  per  minute  and  a  steam  pres- 
sure of  150  pounds,  and  an  overload  capacity  of 
50  per  cent.  The  engines  are  horizontal,  cross- 
compound,  with  a  receiver  between  cylinders 
located  in  the  basement.  The  shaft  is  of  ham- 
mered wrought  iron,  27  inches  in  diameter,  anil 
the  bearings  are  water  jacketed,  23  inches  in 
diameter  and  46  inches  long.  The  output  of  the 
alternators  consists  of  three-phase  current,  377 
amperes  per  phase  at  2,300  volts. 

The  160-kilowatt  units  consist  of  liVixl.^- 
inch  engines,  built  by  the  Phoenix  Iron  Works 
Company,  of  Meadville,  Pa.,  direct  connected  to 
125-volt  direct-current  General  Electric  dyna- 
mos, while  the  motor  generator  comprises  a 
125-volt  direct-current  machine  mounted  on 
the  shaft  of   an   induction    motor.     Either   the 
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Steam-driven  or  the  motor-driven  direct-current 
dynamos  can  thus  be  used  to  furnish  excitation 
and  to  operate  the  various  purap  motors,  which 
are  of  the  direct-current  type.  The  Siegrist 
lubricating  system  is  in  use  with  Cross  filters. 

The  switchboard  is  located  in  a  gallery  open 
with  the  engine  room.  The  center  sections  are 
devoted  to  the  line  feeders  and  those  at  each 
end  to  the  generators.  Underneath  the  latter 
portion  of  the  gallery  are  the  switches  for  the 
generators  and  the  transformers  for  stepping 
up  the  voltage.  Underneath  the  center  of  the 
complete  board  space  is  reserved  for  six  line 
switches,  and  the  converter  switches  and  cor- 
responding groups  of  transformers.  The  bus 
wires  are  all  carried  in  compartments  in  the 
basement  and  the  outgoing  feeders  are  carried 
up  the  six  shafts  or  fiues  shown  on  the  general 
plan.  Above  the  roof  level  they  are  covered 
in  a  special  housing,  or  roof,  shown  in  eleva- 
tion in  the  station  cross-section  drawing,  the 
lightning  arresters  are  there  connected,  and 
the  feeders  pass  out  at  the  side.  These  are  of 
aluminum  and  go  to  rotary  substations  for  the 
supply  of  direct  current  to  the  third  rail. 

The  plant  was  designed  by  Mr.  William  I,. 
Norris,  mechanical   engineer  of  the  road.     Mr. 
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Charles  Jones  was  chief  engineer,  Mr.  Ernest 
(Jonzenbach,  electrical  engineer,  and  Mi.  E.  H. 
Arnold,  construction  engineer.  The  general 
manager  during  construction  was  Mr.  Will 
Christy,  .president  of  the  Cleveland  Construc- 
tion Company,  and  the  consulting  electrical 
engineer,  Mr.  W.  E.  Davis,  vice-president  of  the 
Cleveland  Construction  Company.  The  oper.a- 
tion  of  the  road  is  in  charge  of  Mr.  Warren 
Bicknell. 


Rapid  Station  Building. 


A  creditable  record  was  recently  made  by  the 
construction  department  of  the  Long  Island 
Railroad  in  building  a  temporary  depot  to  re- 
place one  which  was  burned  December  18lh.  The 
new  structure  is  a  wooden  building  20  feet  wide 
and  150  feet  long,  which  has  38  windows  and  C 
doors,  with  runways  leading  to  the  train  plat- 
forms. The  frame  is  covered  with  novelty  sid- 
ing and  gravel  roof,  and  it  is  equipped  with 
stoves,  electric  lights,  ticket  offices,  information 
bureau,  telegraph  office  and  station  master's 
offlce.  Part  of  the  work  was  done  in  the  rain, 
and  the  whole  was  finished  for  occupation  with 
seventeen  and  a  half  hours  actual  work,  by  the 
railroad  company's  employes,  under  the  di- 
rection of  Superintendent   Joseph  Cummins. 


Serious  Explosions  of  Dynamite  unfortunate- 
ly occurred  in  connection  with  two  or  three  of 
the  plants  now  under  construction  as  parts  of 
the  Philadelphia  filtration  system,  on  two  or 
three  occasions  within  the  last  few  weeks.  On 
the  morning  of  December  29  about  50  pounds  of 
dynamite  exploded  at  the  Oak  Lane  reservoir, 
killing  one  of  the  employes.  On  January  10 
about  1,500  pounds  of  dynamite,  stored  in  a 
small  building  at  the  Torresdale  filtration 
plant,  exploded,  injuring  five  persons  and  caus- 
ing the  death  of  one  man  by  overturning  a 
stove  upon  him  in  a  house  about  100  yards 
away.  The  shock  was  felt  nearly  20  miles  dis- 
tant in  Germantown,  Pa.,  and  Vineland,  N.  J. 
In  the  first  instance  dynamite  is  said  to  have 
been  placed  close  to  an  engine,  and  this  cir- 
cumstance was  thought  to  have  been  respons- 
ible for  the  accident.  In  the  second  case,  the 
dynamite  magazine  caught  fire,  possibly  from 
superheated  steam  pipes,  before  the  explosion 
occurred. 

The  Niagara  Falls  Power  Company  was 
visited  by  lightning  at  10:45  o'clock  on  the 
night  of  January  29.  The  covered  masonry 
bridge  carrying  the  cables  from  Power  House 
No.  1  to  the  transformer  house  was  struck, 
causing  short  circuits  of  the  cables  and  starting 
a  fire,  which,  fed  by  the  insulation  of  the  cables, 
put  the  52  cables  housed  on  the  bridge,  out  of 
use,  spread  into  the  transformer  house,  aud 
seriously  damaged  a  portion  of  that  building 
and  part  of  the  bridge.  As  soon  as  the  fire  was 
discovered,  all  the  generators  in  Power  House 
No.  1  were  stopped.  Within  an  hour  the  local 
service  was  restored,  by  4:30  p.  m.,  of  the  fol- 
lowing day  a  sufficient  number  of  cables  had 
been  replaced  to  deliver  10,000  horse  power  to 
Buffalo,  and  on  the  second  day  the  plant  was  in 
operation  at  its  normal  load  of  50,000  horse 
power.  That  lightning  should  have  selected  the 
slate  roof  bridge  is  remarkable,  but  what  really 
calls  for  comment  is  the  company's  well  proved 
ability  to  rise  to  emergencies.  The  flre  is  un- 
questionably the  severest  breakdown  the  plant 
has  yet  experienced,  but  by  the  prompt  assist- 
ance of  its  employes  and  with  its  reserve  supply 
of  cable  it  performed  a  feat  of  engineering  that 
must  retain  the  confidence  of  its  customers 
In  the  light  of  this  accident,  it  may  be  stated 
that  the  rabies  from  Power  House  No.  2  to  the 
transformer  house  pass  underground. 
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Ventilation  and  Heating  and  Mechanical  Plant  in 
the   Lying-in   Hospital,  New   York. — II. 


The  ventilating  and  heating  of  the  Lying-In- 
Hospital,  in  New  York  City,  has  already  been 
the  subject  of  an  article  in  this  journal's  issue 
of  January  3.  In  that  connection  the  building 
itself  was  briefly  described  and  most  of  the 
ventilation  was  discussed,  but  the  plant  is  so 
extensive  that  it  was  found  necessary  to  defer 
to  the  present  issue  any  reference  to  the  de- 
sign of  the  heating  system  and  the  arrange- 
ment of  the  mechanical  plant.  As  was  stated 
in  the  preceding  installment,  the  method  of 
warming  is  particularly  interesting  from  the 
fact  that  in  general  direct  radiators  were  not 
allowed,  since  they  were  looked  upon  as  catch- 
alls for  dust  and  dirt,  and  that  sheet-iron  ra- 
diating surface  was  used  instead,  finished  with 
a  hard,  cream  white,  smooth  surface  contin- 
uous with  that  of  the  walls  of  the  room.  Be- 
fore giving  any  extended  description  of  the 
direct  radiation,  however,  it  may  be  well  to  con- 
clude the  account  of  the  ventilation  in  the 
building. 

The  seventh  and  last  system  to  be  described 
comprises  two  disk  fans  and  connecting  duets 
by  which  they  supply  and  exhaust,  respectively, 
the  operating  theater  and  accessory  rooms  on 
the  seventh  and  eighth  stories.  Two  detail 
drawings  are  shown  in  this  case,  one  showing 
the  grouping  of  the  fans  and  the  other  the 
method  of  warming  the  operating  theater.    The 


pering  coils  and  fan.  It  is  delivered  into  the 
operating  theater  through  openings  high 
up  in  the  story  and  makes  its  exit  through 
openings  at  the  arena  floor  and  two  side  wall 
openings,  as  shown.  Two  thousand  cubic  feet 
per  minute  is  the  normal  amount  of  air  it  is  in- 
tended to  furnish,  which  means  a  change  of  air 
7%  times  per  hour.  The  exhaust  openings  are 
designed  to  take  about  three-fourths  of  the  in- 
coming air,  being  designed  on  a  change  6  times 
an  hour.  The  velocities  in  ducts,  flues  and  open- 
ings in  this  system  are,  for  tho  fresh  air,  20,  10 
and  5  feet  per  second,  respectively,  and  for  the 
exhaust  system  16,  8  and  4  feet  per  second. 
One  of  the  interesting  features  of  this  part 


(Oils.  Tlie  casing  is  air  tight  so  that  an  ad- 
vantage of  the  scheme  is  that  no  dust  is 
churned  up  through  the  theater  as  would  likely 
be  the  case  were  the  heating  colls  in  communi- 
cation with  the  air  in  that  room. 

It  may  be  interesting  to  include  a  few  ad- 
ditional figures  relative  to  the  supply  of  air 
to  the  wards  described  in  the  first  article  and 
illustrated  in  the  plan  of  the  sixth  story  there 
shown.  In  the  ward  at  the  southern  end  of  the 
building,  the  left  end  of  the  engraving,  there 
are  20  beds.  The  supply  of  air  provides  2,700 
cubic  feet  per  minute,  that  is,  135  cubic  feet 
per  minute,  equal  to  8,100  cubic  feet  per  hour, 
per    bed.      As    each ,  bed    supports    a    bracket 
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two  fans  are  mounted  on  a  vertical  shaft,  the 
supply  below  the  exhaust  and  both  driven  by 
the  one  motor.  In  this  connection  mention  can 
be  made  of  fan  C,  which  is  located  near  them 
and  which  exhausts  the  air  from  all  the  rooms 
supplied  by  the  oflBce-system  blower  in  the  sub- 
basement  except  that  delivered  to  the  dining- 
rooms,  which,  as  has  been  described,  are  served 
by  exhaust  fan  F.  A  diagram  of  the  location  of 
the  fans  was  given  in  the  first  article. 

The  fresh  air  for  the  seventh  and  eighth 
story  system  is  received  through  louvered  win- 
dows in  the  main  stairway  tower  and  passes 
successively  through  a  cheese-cloth  screen,  teni- 


of  the  plant  is  the  method  employed  for  warm- 
ing the  room.  One  end,  as  indicated,  is  all  of 
glass  and  to  offset  a  flow  of  heat  from  the  air 
in  the  room  to  the  outside  atmosphere,  the 
glass  wall  was  built  double  to  enclose  an  air 
space  12  inches  thick  and  steam  radiating  coils 
were  installed  in  the  lower  part  of  this  air 
space,  underneath  the  theater  seats.  By 
the  use  of  a  partition  or  diaphragm  within 
the  coil  casing  which  forms  the  bottom  part 
of  the  air  chamber,  the  warm  air  is  made  to  rise 
upward  along  the  inner  glass  plate,  thus  keep- 
ing that  warm  and  to  retui'n  along  the  outer 
glass  plate  and   thonce  to  the  space  below  the 


cradle,  at  its  foot,  the  room  may  be  considered 
as  having  40  occupants,  and  is  therefore  given 
ventilation  at  the  rate  of  4,050  cubic  feet  per 
hour  per  occupant.  There  are  1,610  cubic  feet 
of  room  space  per  bed.  These  figures  for  ven- 
tilation are  the  average  for  all  the  wards,  in- 
cluding the  private  rooms  in  the  third  story; 
the  space  per  bed,  however,  averages  about 
1,560  cubic  feet.  In  the  delivery  room,  which 
has  three  beds,  there  are  1,100  cubic  feet  sup- 
plied per  minute  to  a  space  of  13.000  cubic  feet. 
This  means  22,000  cubic  feet  of  air  supplied 
per  be,d  per  hour,  and  4,333  cubic  feet  of  space 
per  bed.  In  the  rooms  of  the  septic  departments, 
each  room  with  one  exception  having  but  one 
occupant,  there  is  an  average  air  supply  of 
10,800  cubic  feet  per  hour.  In  one  ease  this 
amounts  to  13,800  cubic  feet. 

The  fresh  air  to  the  three  ward  stories  is 
carried  from  the  sub-basement  ducts  in  69  flues. 
For  the  greater  part  these  are  of  three  sizes  al- 
though not  necessarily  intended  to  conduct 
equal  quantities  of  air  in  the  three  cases.  In 
other  words,  while  the  general  dimensions  of 
air  passages  are  based  on  maximum  velocities, 
as  stated  in  the  first  article,  the  spaces  available 
for  flues  and  the  desirability  of  having  a  few 
standard  sizes  for  flues,  has  resulted  in  restrict- 
ing the  number  of  sizes.  Where  equivalent  size 
flues  are  to  carry  different  amounts  of  air,  the 
short  duct  connections  in  the  sub-basement  differ 
from  each  other  in  size.  A  similar  interesting 
method  has  been  adopted  to  compensate  for  the 
different  amounts  of  resistance  to  air  flow  of- 
fered by  the  flues  depending  on  their  length. 
For  example,  the  flues  for  the  three  ward  floors 
are  arranged  generally  in  groups  of  three. 
Those  of  each  group  are  of  the  same  size  and 
are  designed  to  carry  equal  amounts  of  air,  but 
that  running  to  the  sixth  story  is  longer  than 
that  running  to  the  fourth  story,  and  of 
course,  other  things  being  equal,  presents  a 
greater  amount  of  resistance.  The  distribution 
of  air  is  equalized  by  giving  the  fourth-story 
flue  a  smaller  duct  connection  in  the  sub-base- 
ment than  the  sixth-story  flue;  and  in  that  way, 
together  with  such  use  as  it  may  be  necessary 
to  make  with  dampers,  which  for  these  systems 
are   placed   in   the  sub-basement  branch    ducts. 
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the  resistances  are  equalired.  There  are  30 
10xl2-inch  flues,  for  instance.  For  tho  fourth 
story  supply,  the  suWwsement  branch  ducts  are 
0x12.  6x12  and  7x12  inches;  for  the  flfth  story 
supply  the  ducts  are  5x12,  0x12,  7x12  and  8x12 
inches;  for  the  sixth  story,  6x12,  7x12.  8x12  and 
9x12  inches. 

The  heating  of  the  building  is  done  by  direct 
radiation.  A  large  amount  of  this  consists  of 
sheet  steel  enclosing  an  air  space  in  which  pipe 
(Oils  are  lo<ated.  A  detail  sketch  of  this  con- 
struction is  given  among  the  accompanying 
drawings.  The  coils  are  made  up  of  two  sei> 
arate  parts,  one  located  above  the  other.  The 
upper  part,  called  the  primary  coil,  usually  con- 
sists of  8  pipes  or  two-thirds  of  the  total  pipe 
length;  the  lower  part,  or  secondary  coil,  con- 
sists generally  of  four  pipes.  They  are  made 
up  of  IVi-inch  pipe,  with  retui-n  bends,  one  row 
deep,  placed  closely  against  the  inside  of  the 
steel  plate.  The  pipes  are  supported  on  rollers 
on  wrought-iron  stands.  The  upper  part  of  the 
coil  is  controlled  by  thermostats  in  the  room 
heated,  with  diaphragm  valves  on  both  the 
steam'supply  and  return  connections.  The  sec- 
ondary coils  are  independently  connected  to 
special  risers,  so  that  for  a  tier  of  the  enclosed 
colls  there  are  four  vertical  lines  of  pipes 
through  the  building,  two  supply  risers  and  two 
return  risers.  The  26  sets  of  secondary  risers 
which  there  are,  also  have  diaphragm  valves, 
these  controlled  pneumatically  either  by  ten 
cold-air  thermostats  or  from  a  switchboard  in 
the  engineer's  quarters.  By  this  division  of  the 
heating  coils,  two-thirds  of  the  heating  medium 
for  each  room  is  cut   in  or  out  automatically, 
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runs  made  with  the  entire  coil  and  each  half  in 
operation  and  with  the  thermostats  in  service. 
It  was  found  that  about  22'J  British  thermal 
units  were  transmitted  per  square  foot  of  the 
sheet  iron  surface  per  hour,  when  the  entire  coil 
was  in  use,  and  about  150  heat  units  per  square 
foot  of  coil  surface;  and  it  is  on  this  basis  that 
the  heating  plant  has  been  designed.  The  same 
relation  between  size  of  coil  and  size  of  plate 
has  practically  been  maintained  in  the  actual 
plant. 

The  method  of  calculating  the  required 
amounts  of  radiating  surface  can  best  be  il- 
lustrated by  reference  to  tho  sixth  floor  plan 
given  in  the  first  article.  The  radiation  is  in- 
stalled in  sufficient  quantity  to  give  off  all  the 
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The  southern  ward  has  1,780  square  feet  of 
outside  wall  surface,  (>00  square  feet  of  glass 
surface  and  1,800  square  feet  of  ceiling  that  is 
not  under  some  seventh  story  room.  The  out- 
side wall  is  taken  equivalent  to  a  32-inch  brick 
wall,  and  in  zero  weather  has  a  conducting 
power  of  11  British  thermal  units  per  hour  and, 
therefore,  for  the  whole  room  19,600  thermal 
units.  The  windows  are  of  single  thickness  and 
for  a  difference  of  70  degrees  Fahrenheit  in- 
side temperature  and  zero  outside,  will  transmit 
85  thermal  units  per  square  foot  per  hour,  or 
for  all  the  windows  51,000  thermal  units.  Con- 
sidering the  ceiling  as  formed  of  12-inch  brick 
arches,  and  that  the  roof  space  is  at  a  tem- 
perature of,  say,  45   degrees,  the  transmission 
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according  to  the  local  temperatures  and  with- 
out affecting  the  rest  of  the  building,  and  the 
one-third  need  only  be  used  in  severe  weather, 
and  at  points  more  or  less  exposed,  this  portion 
of  the  heating  plant  being  put  under  steam  by 
thermostats  ordinarily  when  the  outside  tem- 
perature drops  to  about  40  degrees,  but  each 
pair  of  secondary  risers  capable  of  being  con- 
trolled, as  stated,  by  the  engineer. 

To  determine  the  action  of  the  enclosed  coils, 
a  number  of  tests  were  made  in  1899  with  a  coif 
comprising  16  linch  pipes,  each  10  feet  long 
located  behind  a  '/1-inch  wrought  iron  plate 
10  feet  10  Inches  long  and  3  feet  4  inches  high. 
The  surface  of  the  steam  coil  amounted  to  54 
square  feet  and  that  of  the  iron  plate  to  25 
square  feet.  The  conditions  being  selected  to 
represent  those  likely  to  be  met  in  the  actual 
Installation,  observatiocs  were  taken  of  tem- 
l<«rature  and  steam  condensation  and  separate 


beat  that  will  be  transmitted  through  the  walls 
of  the  room  into  the  outer  air,  each  different 
class  of  wall  being  considered  separately  and  in 
addition  a  factor  being  introduced  to  take  into 
account  the  more  or  less  exposed  location  of  the 
room.  The  coefficients  used  for  the  heat  trans- 
mission are  those  ordinarily  used  by  Mr.  Alfred 
R.  Wolff,  based  on  his  own  experience  and  on 
German  government  experiments.  They  are 
given  in  the  form  of  a  chart  in  "Steam 
Heating  and  Ventilation,"  by  Mr.  William  S. 
Monroe.  Bach  room  is  considered  by  itself  and 
the  heat  transmission  is  figured  for  the  outside 
walls  only,  the  inside  walls  Ipeing  exposed  on 
each  side  with  air  at  the  same,  or  practically 
the  same,  temperature.  The  roof  space  occurs 
over  some  of  the  sixth  story  rooms,  the  seventh 
story,  as  stated,  not  occupying  the  entire  floor 
area  of  the  building,  and  in  these  cases  the 
celling  was  considered. 


per  hour  per  square  foot  for  the  25  degrees 
difference  in  temperature  is  fi  thermal  units, 
and  for  the  1,300  square  feet,  7,800  thermal 
units.  The  total  dissipation  of  heat  from  the 
room  is  thus  78,400  thermal  units  per  hour.  To 
allow  for  the  inevitable  inleakage  of  air  and 
the  cooling  effect  of  winds  in  carrying  oft  the 
heat,  this  amount  has  been  increased  by  20  per 
cent.,  making  the  amount  of  heat  to  be  sup- 
plied by  the  direct  radiation  94,000  thermal 
units  per  hour.  It  will  be  noticed  by  reference 
to  the  sixth  story  plan  that  there  are  four 
pairs  of  inclosed  coils  installed,  below  the 
windowi.!,  aggregating  in  length  1,530  linear  feet 
of  114-iiHh  pipe.  From  the  ratio  of  coil  and 
plate  surface,  it  will  be  found  that  the  surface 
of  the  sleet  steel  radiating  surface  amounts 
to  445  sguare  feet.  To  supply  94,000  ther- 
mal units  per  hour,  there  will  be  an  average 
delivery  by  the  radiating  surface  of  211  units 
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per  square  foot  per  hour.  The  cubic  contents 
of  the  room  being  32,200  cubic  feet,  the  ratio  of 
-space  heated  to  the  sheet  steel  surface  is  72.5  to 
1.  The  ratio  of  space  heated  to  coil  surface  is 
48.5  to  1. 

The  north-east  ward  has  703  square  feet  of 
wall  surface.  166  square  feet  of  single  windows, 
138  square  feet  of  double  windows  and  994 
square  feet  of  ceiling.  The  same  heat  trans- 
mission coefficients  apply,  together  with  40 
thermal  units  per  square  foot  per  hour  for  the 
double  windows  which  are  located  on  the  north 
side  of  the  room.  The  total  heat  dissipation 
found  in  this  way  is  increased  for  exposure  in 
this  case  by  30  per  cent.,  making  the  total  hour- 
ly amount  of  heat  to  be  supplied  in  zero  weather 
43,500  units.  There  are  735  linear  feet  of  coils 
installed  with  a  corresponding  direct  radiation 
surface  of  213  square  feet.  The  ratio  of  cubic 
contents  to  radiation  is  80  to  1. 

The  rooms  along  the  front  or  east  of  the 
building,  between  the  wards,  are  treated  in  the 
same  way  but  the  exposure  factor  is  25  per  cent. 
The  ratio  of  contents  to  direct  radiation  in  the 
day  room  Is  76  to  1.  In  delivery  room,  which 
like  the  rest  of  the  north  rooms  has  double 
windows  on  the  north  side,  the  exposure  factor, 
or  Increase  to  offset  the  additional  cooling  ef- 
fect to  be  provided  for  owing  to  location,  is  35 
per  cent.;  In  the  waiting  ward,  it  is  30  per 
cent.;  and  in  the  north-west  ward  25  per  cent. 
The  ratios  of  contents  to  sheet-steel  radiation 
are,  for  the  three  rooms,  78  to  1,  85  to  1  and 
97  to  1.    The  exposure  factor  for  the  isolating 


shows  the  larger  boiler  and  the  garbage  de- 
structor which  Is  of  the  Morse  type. 

The  discharge  outlets  by  which  fresh  air  is 
delivered  to  the  boiler  room  appear  in  the 
upper  part  of  the  view.  A  smoke  connection  of 
No.  10  black  Iron,  20  square  feet  in  cross-sec- 
tional area,  conducts  the  products  of  combus- 
tion to  the  smoke  stack  which  has  an  area  of 
15.9  square  feet  and  a  height  above  the  grates 
of  about  195  feet.  Coal  storage  for  about  250 
tons  is  provided  in  the  vault. 

Steam  is  generated  at  120  pounds  per  square 
inch.  It  passes  from  the  steam  drums  of  each 
boiler  through  Potter  mesh  separators  in  them 
and  the  three  steam  pipes  corresponding  to  the 
boilers  connect  Into  a  header  12  inches  in  diam- 
eter supported  along  the  inner  wall  of  the  boiler 
room.  This  is  about  39  feet  long,  and  is  built 
of  extra  strong  wrought-iron  pipe,  as  is  all  the 
steam  piping  subjected  to  boiler  pressure, 
which  can  be  carried  at  150  pounds.  All  the 
main  lines  of  piping  are  taken  from  the  header 
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ported  by  pipe  stanchions  from  the  floor,  and 
the  foundation  is  isolated  from  the  building 
foundation  and  structure  by  two  1-lnch  layers 
of  hair  felt.  In  addition  to  the  light  painted 
walls,  the  generator  frames  and  bases  are  paint- 
ed white  with  gold  striping  and  the  engine  cyl- 
inders are  sheathed  in  polished  galvanized  iron 
which  matches  the  aluminum  bronze  finish 
given  to  machine  parts.  All  piping  is  covered 
with  Keasbey  magnesia  sectional  covering 
wrapped  in  canvas  and  bound  by  brass  bands. 
The  machinery  and  appurtenances  stand  In 
marked  contrast  with  a  dark  stained  cement 
floor. 

There  is  also  in  the  engine  room  a  10-kilo- 
watt  motor  driven  booster  used  in  connection 
with  a  storage  battery  of  2,500  ampere-hours 
capacity,  the  main  switchboard  and  a  gauge 
board.  The  battery  was  installed  to  equalize 
the  load  and  to  allow  the  generating  plant  to 
be  shut  down  at  times  of  light  load.  It  con- 
sists of  60  cells  furnished  by  the  Electric  Stor- 
age Battery  Company.  The  switchboard  con- 
sists of  four  panels  of  2-inch  Knoxville  gray 
marble,  24  feet  in  total  length.  The  panels  are 
for  light  feeders,  power  feeders,  battery  connec- 
tions and  generator  control,  the  light  panel  at 
one  end  and  the  power  at  the  other.  There  are 
two  sets  of  bus  bars  and  corresponding  to  each 
dynamo  there  are  two  switches,  each  single 
throw  and  three  pole.  Any  generator  can  thus 
be  pjaced  on  either  or  both  busses.  The  feeder 
switches  are  double-pole  single-throw.  On  the 
gauge  board  there  are  three  gauges  correspond- 
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room,  the  serving  room  and  the  dining  room  is 
15  per  cent,  in  every  case.  The  other  rooms 
facing  on  the  court,  including  the  stairway,  are 
more  or  less  subject  to  winds  and  the  exposure 
factor  is  35.  The  ratio  of  contents  to  radiating 
surface  in  these  cases  averages  about  37  to  1. 

The  power,  light,  heat  and  refrigeration  ser- 
vice is  furnished  from  the  building's  own  plant, 
comprising  650  horse-power  in  water-tube  boil- 
ers and  450  kilowatts  in  direct-connected  elec- 
tric generating  units.  It  is  located  in  the  sub- 
basement,  which  is  finished  with  the  same  gen- 
eral regard  to  cleanliness  conspicuous  through- 
out the  building.  The  walls  have  a  hard  cream- 
white  smooth  surface  and  there  is  an  absence 
of  sharp  edges  and  of  recesses  at  the  junctions 
of  walls. 

The  boiler  plant  occupies  vault  space  under- 
neath the  front  sidewalk  and  obtains  a  headroom 
of  20  feet.  The  boilers  are  Babcock  &  Wilcox  wa- 
ter-tube boilers,  aggregating  6,508  square  feet 
of  heating  surface  with  146  square  feet  of  grate, 
a  ratio  of  44.5  to  1.  Two  have  ten  sections  of 
4-inch  tubes,  nine  tubes  high  per  section  and 
18  feet  long  and  one  has  14  sections.  Each  has 
two  36-inch  steam  drums  of  %-inch  open-hearth 
steel,  20  feet  4  Inches  long.  The  two  boilers  of 
equal  size  are  set  in  one  battery  facing  the 
third,  which  has  an  independent  setting  along- 
side a  garbage  destructor.  The  boiler  settings 
are  faced  with  white  glazed  brick,  which  to- 
gether with  the  light  colored  walls,  give  the 
room  an  unusually  bright  appearance.  An  ac- 
companying   reproduction    of    a     photograph 


and  to  reach  the  valves,  which  for  the  high- 
pressure  work  are  of  the  Walworth  extra- 
heavy  pattern,  a  suspended  platform  has  been 
provided,  as  indicated  in  an  accompanying 
sketch.  Five  systems  of  piping  lead  from  the 
header.  One  for  the  generating  units,  one  for 
the  main  pumps,  one  for  the  refrigerating  plant, 
one  for  the  auxiliary  supply  of  live  steam  for 
heating,  and  one  for  the  supply  of  medium- 
pressure  steam  for  disinfecting  and  cooking 
purposes. 

The  generating  units  consist  of  tandem-com- 
pound horizontal  side-crank  engines  of  the  Dick 
&  Church  design  built  by  the  Phoenix  Iron 
Works,  directly  connected  with  116-volt  direct- 
current  compound  wound  Westinghouse  dyna- 
mos. The  accompanying  table  gives  the  data 
regarding  their    sizes.     The    normal   point    of 

Total 
weight, 

lbs. 
.50,000 
47,500 
27,000 


Engine,  Dynamo,  Dlam.  cyl.,  Stroke,  Speed, 

I.H.P.        Kw.                 ins.  ins.  r.p.m. 

320  200  16      and  28  18  200 

240  160  13%  and  24  18  200 

160  100  11      and  20  15  230 


cut-oft  is  0.4  of  the  stroke,  so  that  at  the  rated 
speeds  of  the  engines  assuming  all  in  use  at  the 
same  time  and  taking  steam  for  that  percent- 
age of  the  stroke,  the  velocity  in  the  steam 
main  is  2,000  feet  per  minute.  Above  the  en- 
gine throttle  valve,  the  live  steam  passes 
through  a  De  Rycke  vertical  steam  separator 
which  is  utilized  to  act  more  or  less  as  a  reser- 
voir. The  engines  are  placed  on  a  concrete 
foundation  formed  as  one  solid  mass  having 
an  average  depth  of  4  feet.    The  piping  is  sup- 


ing  to  the  three  boilers  and  three  gauges  for 
indicating  the  pressure  on  the  heating,  the  dis- 
infecting and  the  kitchen  systems,  respectively, 
and  a  recording  steam  gaiVge.  Extending 
lengthwise  of  the  room,  .there  is  an  overhead 
beam  with  a  trolley  carriage  for  hoisting  heavy 
machine  parts  when  necessary.  The  refriger- 
ating plant  consists  of  a  12-ton  Steele  &  Con- 
diet  ammonia-absorption  equipment,  with  pro- 
vision for  making  1  ton  of  ice  per  day,  and 
circulating  calcium  brine  throughout  the  build- 
ing through  some  thirty  refrigerators. 

The  exhaust  steam  from  the  steam-driven  ma- 
chinery is  carried  under  the  sub-basement  floor 
in  trenches  and  is  collected  into  a  Potter  muf- 
fler tank  in  the  pump  room.  This  is  4Vi  feet 
diameter  and  6i,4  feet  high  and  contains  24 
disks  of  galvanized  wire  through  which  the 
steam  must  pass. 

From  the  top  of  the  muffler  tank  the  steam 
passes  into  or  around  a  feed-water  heater,  as 
may  be  necessary,  or  desired,  the  heater  be- 
ing located  also  In  the  main  ptimp  room  and 
a  few  feet  away  from  the  muffler  tank.  The 
heater  is  of  the  Berryman  type  with  180  square 
feet  of  heating  surface  in  2-inch  seamless  brass 
pipe.  It  is  40  inches  in  diameter  and  120  inches 
high.  The  distribution  of  exhaust  steam  be- 
yond the  feed  heater  is  indicated  in  one  of 
the  sketches  herewith.  The  exhaust  main  is 
14  inches  in  diameter  and  subdivides  into  a 
12-inch  exhaust  line  to  the  atmosphere,  wlt-h 
back-pressure  valve,  and  a  14-inch  connection 
to  an  exhaust  steam  header.    The  header,  which 
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is  a  distributing  drum  15  inches  in  inside  diam- 
eter for  the  heating  system,  is  covered  with 
magnesia  blocks  which  are  wrapped  In  Russia 
iron  on  the  cylindrical  portion  with  brass  bands 
and  trimmings  and  brass  heads.  It  is  shown 
in  a  view  herewith  ot  the  main  pump  room. 

In  this  room  there  is  a  house  pump  and  a  fire 
pump,  the  two  cross-connected  to  do  house 
duty,  two  heating  return  pumps,  two  air  com- 
pressors for  the  temperature  regulating  sys- 
tem and  a  Ward  feed-water  filter,  besides  the 
apparatus  mentioned.  As  shown  in  the  photo- 
graph the  pumps  have  foundations  with  a 
glazed  brick  facing.  The  heating  return  pumps 
receive  the  water  of  condensation  from  the  di- 
rect heating  system  and  from  the  small  tem- 
pering coils  which  can  drain  by  gravity  to  them. 
They  are  TVjx^MjxlO-inch  Blake  duplex  pumps, 
and  are  operated  under  control  of  a  Kieley 
pump  governor  to  feed  the  boilers.  The  tem- 
pering coils  for  the  wards  and  offices  have  a 
6x4x6-inch  pump  with  governor  for  each  set, 
the  two  pumps  being  connected  so  that  either 
may  handle  the  water  from  both  sets  of  coils. 
Behind  the  boiler  room  is  another  pump  room 
containing  high  and  low  pressure  drip  tanks, 
each  with  its  own  pump  and  governor  and  a 
biow-oir  tank,  together  with  cesspool  and  blow- 
off  pumps,  the  latter  two  7'v.x8!l.x6-inch  pumps 
with  an  automatic  regulator  for  the  control  of 
the  water-level.  The  blow-oft,  high-pressure  and 
low-pressure  drip  tanks  have  100,  40  and  30 
lineal  feet,  respectively,  of  3-inch  brass  pipe 
through  which  cold  feed- water  can  be  drawn 
successively.  The  feed  pumps  deliver  ordinar- 
ily through  both  the  filter  and  feed  heater  in 
turn  before  discharging  into  the  boilers. 

The  architect  for  the  building,  as  stated  in 
the  first  article,  was  Mr.  R.  H.  Robertson,  of 
New  York,  and  the  consulting  mechanical  en- 
gineer, Mr.  Alfred  R.  Wolff,  of  the  ssjne  city. 
The  electrical  work -was  in  the  charge  of  Mr. 
C.  O.  Mallloux,  consulting  electrical  engineer. 

Personal   and   Obituary   Notes. 


Mr.  O.  B.  Huntington,  Jr.,  has  been  elected 
water  master  of  SpringvlUe,  Col. 

Mr.  Frank  T.  Dodge  has  been  reelected 
superintendent  of  the  Water  Board  of  Portland, 
Ore. 

Mr.  Thomas  Tracy  has  been  appointed  supsr- 
intendent  of  public  buildings  of  Cambridge, 
Mass. 

Mr.  S.  M.  Shelley,  city  engineer  of  Ballard, 
Wash.,  has  appointed  Mr.  G.  P.  James  deputy 
engineer. 

The  Pittsburg  Engineering  Co.  has  been  or- 
ganized at  Pittsburg  with  Mr.  Guy  P.  Thurbor 
president. 

Mr.  F.  D.  Carlisle  has  been  re-engaged  as 
superintendent  of  the  City  Water  Works  Co., 
of  Bowling  Green,  O. 

Messrs.  Manning  Brothers,  of  Boston,  have 
l>een  appointed  landscape  architects  -of  the  Park 
Board  of  Harrlsburg,  Pa. 

Prof.  W.  H.  Williams  has  been  appointed  as- 
sistant professor  of  electrical  engineering  in 
the  University  of  Illinois. 

Dr.  L.  P.  Kinnicutt  has  been  appointed  coun- 
cillor at  large  to  the  Ame-i-lcan  Chemical  So- 
ciety, to  serve  three  years. 

Civil  Engineer  F.  R.  Harris  has  been  trans- 
ferred from  the  Charleston  navy  yard  to  the 
New  York  navy  yard  at  Brooklyn. 

Mr.  J.  Carl  Thayer  has  been  appointed  city 
engineer  ot  Middletown.  N.  Y.,  succeeding  Mr. 
Charles  H.  Smith,  Jun.  Am.  Soc.  C.  E. 

Mr.  Charles  S pence  Boyd,  of  New  York,  has 
been  nominated  by  Governor  Odell  to  be  Super- 
intendent of  Public  Works  of  the  State. 


Ml-.  N.  Carl  Hamilton  anil  Mr.  Charles  B. 
Cooke  have  been  elected  prssident  and  city  en- 
gineer,  respectively,  of  Wheeling,  W.   Va. 

Mr.  Lewis  F.  Louer  has  been  appointed  busi- 
ness representative  of  The  Engineering  Record 
in  Chicago,  with  office  at  1140  Monadnock 
Block. 

Mr.  C.  H.  Kinter  has  been  elected  general 
manager  of  the  Harrisburg  (Pa.)  Light,  Heat 
it  Power  Co.,  and  Mr.  W.  R.  Fitzpa trick,  super- 
intendent. 

Mr.  Samuel  M.  Gray,  M.  Am.  Soc.  C.  E.,  has 
been  retained  to  prepare  plans  and  specifica- 
tions for  the  improvements  of  the  water  sys- 
tem of  Lancaster,  Pa. 

The  Portsmouth,  (Va.)  Berkley  &  Suffolk 
Water  Works  has  recently  changed  hands,  but 
Mr.  George  Hornung,  M.  Am.  Soc.  M.  E.,  i-e- 
mains  as  general  manager. 

Mr.  John  P.  Cranford,  a  member  of  the  well- 
known  paving  contracting  firm  ot  Crant'ord  Co., 
of  Brooklyn,  died  at  his  home  in  Wakefield,  N. 
Y.,  February  2,  aged   79  years. 

Mr.  Lincoln  Bush,  principal  assistant  en- 
gineer of  the  Delaware,  Lackawanna  &  West- 
ern Railroad,  has  been  appointed  chief  engineer 
of  the  system  with  headquarters  at  Hoboken. 

Prof.  R.  H.  Richards,  of  the  Massachusetts 
Institute  of  Technology,  completed  last  week, 
a  short  course  of  lectures  at  the  Missouri 
School  of  Mines  at  RoUa,  Mo.,  on  ore  dressing. 

Mr.  George  H.  Gibson  has  resigned  his  po- 
sition with  the  Westinghouse  Companies'  Pub- 
lishing Department,  of  Pittsburg,  to  accept  a 
position  with  the  B.  F.  Stiirtevant  Co.,  of  Bos- 
ton. 

Mr.  B.  M.  Scofleld,  Assoc.  M.  Am.  Soc.  C.  E., 
president  of  the  National  Bridge  Co.,  has  been 
appointed  supervising  engineer  in  the  erection 
of  the  Mill  Creek  viaduct  for  Mahoning  County, 
Youngstown,  0. 

The  Burke  Engineering  Co.,  with  headquar- 
ters in  Providence,  R.  I.,  has  been  incorporated. 
Mr.  George  R.  Babbitt,  of  Providence,  is  presi- 
dent, and  ?^r.  Thomas  P.  Burke,  of  Pawtucket, 
superintendent. 

Mr.  Willjiam  J.  Wilgus,  M.  Am.  Soc.  C.  E.,  chief 
engineer  of  the  New  York  Central  &  Hudson 
Uiver  Railroad,  has  been  appointed  lifth  vice- 
president,  and  Mr.  H.  Fernstrom  has  been  ap- 
pointed chief  engineer. 

Mr.  Franklin  B.  Locke,  M.  Am.  Soc.  C.  E.,  has 
been  appointed  city  engineer  of  North  Adams, 
.Mass.,  succeeding  Mr.  John  H.  Emigh,  M.  Am. 
Soc.  C.  E.,  who  has  been  city  engineer  since 
the  city  was  incorporated  seven  years  ago. 

Mr.  A.  E.  Martin,  for  seventeen  years  super- 
intendent of  the  South  Framingham,  Mass., 
Water  Co.,  has  severed  his  connection  with  that 
corporation  to  become  superintendent  of  the 
water  works  at  Springfield,  Mass.  Mr.  George 
F.  Chace,  of  Taunton,  succeeds  Mr.  Martin. 

The  board  of  officers  who  are  to  conduct  the 
exan)inations  for  appointments  in  the  Corps  of 
Civil  Engineers,  in  the  U.  S.  Navy,  on  the  basis 
of  examinations  February  23,  coubists  of 
Civil  Engineer  R.  B.  Peary,  U.  S.  N.,  as  presi- 
dent, and  Civil  Engineers  F.  T.  Chambers,  A. 
C.  Cunningham,  Fred  Thompson  and  L.  F.  Bel- 
linger. 

Mr.  George  A.  Berry  has  been  appointed  en- 
gineer of  bridges  of  the  New  York  Central  & 
Tludson  River  Railroad  succeeding  Mr.  F.  L. 
Chase,  whose  resignation  was  noted  last  week. 
Mr.  Jens  H.  Hoist  succeeds  Mr.  Berry  as  as- 
sistant engineer  of  bridges.  Mr.  R.  P.  Mills 
has  been  appointed  acting  supervisor  of  build- 
ings on  the  ea.stern  division. 

Mr,  John  W.  Grove,  former  treasurer  and 
general  manager  for  James  W.  Grove  &  Co.,  of 


Pittsburg,  and  Mr.  L.  L.  Knox,  former  Pitts- 
burg manager  for  Messrs.  M.  H.  Treadwell  &  Co., 
have  formed  a  co-partnership  under  the  name  of 
Grove  &  Knox,  to  engage  in  furnace  engineer- 
ing and  contracting.  Until  April  1,  when  they 
will  take  quarters  in  the  Farmers'  National 
Bank  building,  their  office  will  be  Peoples' 
Bank  building,  that  city. 

Lieut.-Col.  Andrew  N.  Damrell,  Corps  of  En- 
gineers, U.  S.  A.,  in  charge  of  the  seventh  and 
eighth  lighthouse  districts,  with  headquarters 
at  Mobile,  Ala.,  has  been  placed  on  the  retired 
list,  and  his  duties  will  be  performed  temporar- 
ily by  Capt.  Spencer  Cosby.  He  was  graduated 
from  the  U.  S.  Military  Academy  in  1864  and 
served  throughout  the  Civil  War.  As  a  result 
of  his  retirement  Major  James  B.  QiMnn,  at 
Norfolk,  has  been  nominated  by  the  President 
to  be  lieutenant-colonel  and  Capt.  Edward 
Burr,  at  the  Washington  barracks,  to  be  major. 
First  Lieut.  M.  L.  Walker  is  in  line  to  become 
captain  and  Second  Lieut.  Edward  N.  John- 
ston, first  lieutenant. 

David  Philipps  Jones,  passed  assistant  en- 
gineer of  the  U.  S.  Navy  and  one  of  the  con- 
sulting engineers  of  the  Louisiana  Purchase 
Exposition,  died  in  Pittsburg,  January  ?,0,  aged 
li2  years.  He  entered  the  navy  service  in  1862, 
in  1873  was  attached  to  the  Bureau  of  Steam 
Engineering,  and  from  1871  to  1879  was  in- 
structor in  steam  engineering  at  the  Naval 
Academy.  During  an  extended  leave  a  few 
years  after  the  Civil  War,  he  was  constructing 
engineer  of  the  St.  Louis  &  Southern  Railroad. 
From  1885  to  1888  he  was  pi-ofessor  of  mechani- 
cal engineering  at  the  Kansas  Normal  College. 
He  was  retired  from  the  Navy  in  1892. 

Mr.  Frank  E.  Winsor,  until  recently  division 
engineer  on  construction  ot  the  Weston  aque- 
duct for  the  water  works  of  Boston,  has  been 
appointed  assistant  engineer  by  the  Commis- 
sion on  Additional  Water  Supply  for  New  York. 
Mr.  Ernest  G.  Hopson,  formerly  with  the  Metro- 
politan Water  Board  at  Clinton,  Mass.,  has 
been  appointed  engineer  in  charge  of  surveys 
for  the  commission.  Mr.  D.  W.  Cole,  formerly 
assistant  engineer  with  the  Metropolitan  Water 
Board,  and  later  principal  assistant  engineer  in 
charge  of  the  construction  of  the  Wigwam 
dam  and  reservoir  for  Waterbury.  Conn.,  has 
received  the  appointment  of  assistant  engineer 
to  the  commission. 


Trade  Publications. 


The  Stanley  Electric  Mfg.  Co.,  Pittsfleld, 
Mass.,  has  issued  three  new  bulletins.  No.  129 
gives  an  illustrated  description  of  the  construc- 
tion in  detail  of  the  S..  K.  C.  revolving  field 
generators,  No.  180  gives  information  concern- 
ing the  S.  K.  C.  401  railway  motor,  and  includes 
a  Cut  of  a  600-kilowatt  direct-current  genera- 
tor for  railway  service;  and  No.  131  gives  much 
instructive  matter  on  the  use  of  the  rotary  con- 
verter in  interurlian  railroad  work. 

The  Richardson  Scale  Co.,  16  Park  Row,  New 
York  City,  has  just  printed  a  new  catalogue 
on  automatic  weighing  machinery  which  treats 
of  the  manifold  forms  in  which  the  scale  is 
made  for  the  weighing  of  grain,  coal,  fiour, 
cement,  etc.  The  numerous  types  are  illus- 
trated, several  of  the  cuts  showing  the  scale 
in  actual  use. 

"From  Steelton  to  Mandalay"  is  the  title  of 
an  interesting  monograph  from  the  bridge  and 
construction  department  of  the  Pennsylvania 
Steel  Co.,  at  Steelton,  Pa.  It  pertains  to  the 
building  of  the  Gokteik  Viaduct,  in  one  of  the 
Shan  States  of  Upper  Burma,  and  includes  an 
account  of  the  opening  ceremonies  in  June, 
1901,  also  an  article  from  the  "World's  Work," 
by  the  company's  resident  engineer,  and  a  gen- 
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eral  description  of  the  work,  reprinted  from 
The  Engineering  Record  of  Jan.  12,  1901.  The 
shipped  weight  of  the  viaduct  was  9,760,000 
pounds  and  the  distance  traveled,  10,599  miles. 
By  profuse  illustrations  a  pictorial  history  of 
the  progress  of  the  work  is  shown,  covering 
the  nine  months  in  which  the  erection  was  ac- 
complished. 

The  Archer  Iron  Works,  34th  PI.  and  West- 
ern Ave.,  Chicago,  manufacturers  of  steel  wheel 
barrows,  lumber  carts,  ore  and  coal  cars,  and 
trucks  and  wheels  of  all  kinds,  describe  and 
list  their  products  in  their  tenth  annual  cata- 
logue, just  issued. 

The  results  of  government  tests  made  at  the 
Watertown  Arsenal,  on  concrete  mixed  by  a 
portable  gravity  concrete  mixer,  together  with 
a  reprint  from  the  "Railway  and  Engineer- 
ing Review,"  describing  the  construction  and 
use  of  the  mixer,  are  being  distributed  by  the 
makers,  the  Contractors  Plant  Co.,  37  Pitts- 
burgh St.,  Boston,  Mass. 

The  1903  catalogue  of  the  H.  W.  Johns-Man- 
ville  Co.,  100  William  St.,  New  York,  shows 
asbestos  in  many  conditions,  from  the  natural 
state  as  it  is  mined  to  the  various  non-con- 
ducting forms  Into  which  it  is  manufactured, 
for  both  heat  and  cold  insulation,  packing  for 
all  kinds  of  service,  pipe  covering,  asbestos 
paper  and  millboard  for  fire-proof  construction, 
electrical  insulation,  fire  resisting  cements,  and 
sundries  such  as  asbestos  gloves  and  household 
articles.  Each  section  has  its  own  table  of 
contents  and  there  is  also  a  complete  alpha- 
betical index,  so  that  quick  reference  may  be 
made  to  any  article. 

A  168-page  general  catalogue  of  pumping  ma- 
chinery has  been  issued  recently  by  the  Laid- 
law-Dunn-Gordon  Co.,  114  Liberty  St.,  New 
York.  The  firm  manufactures  machines  for  all 
classes  of  pumping — water,  oil,  air,  etc. — but 
is  able  to  list  only  the  patterns  in  most  com- 
mon use.  Many  illustrations  are  given  of  the 
various  types  and  their  application  to  differ- 
ent kinds  of  service,  and  a  space  in  the  back 
is  reserved  for  tables  and  useful  information. 

The  General  Electric  Co.  has  issued  three 
pamphlets  relating  to  transformers.  No.  911 4 
is  an  extended  treatise  on  type  H  transformers, 
including  a  discussion  of  the  elements  of  their 
design  and  operation.  No.  9115  is  a  record  of 
tests  of  core  losses,  regulation  and  copper 
losses.  No.  9116  is  devoteJ  to  sheet  steel  for 
transformeis,  giving  an  unusually  interesting 
series  of  photo-micrographs  of  different  classes 
of  steel,  showing  the  eifect  of  mechanical  work 
and  of  heat.  These  publications  can  be  had 
by  addressing  the  Publication  Bureau  at 
Schenectady,  N.  Y. 

The  Joseph  Dixon  Crucible  Co.,  Jersey  City, 
N.  J.,  has  prepared  a  souvenir  of  an  inspection 
trip  made  by  the  American  Society  of  Civil 
Engineers  to  the  new  terminal  of  the  North 
German  Lloyd  Steamship  Co.,  giving  eight  valu- 
able views  of  the  construction  of  the  piers.  The 
company's  publication  "Graphite"  for  February, 
contains  a  number  of  interesting,  short  articles. 

Mechanical  arithmetic  is  the  subject  of  a 
pamphlet  issued  by  the  Felt  &  Tarrant  Mfg. 
Co.,  52  Illinois  Street,  Chicago,  to  describe  its 
Comptometer.  It  is  a  desk  machine  for  perform- 
ing arithmetical  operations,  such  as  addition, 
multiplication,  division  and  extracting  the 
square  root. 

The  American  Blower  Co.,  Detroit,  Mich.,  has 
collected  in  its  publication  No.  145,  a  number 
of  views  of  heating  plants  in  well-known  fac- 
tories and  shops,  to  illustrate  its  method  of 
heating  and  ventilating  manufacturing  estab- 
lishments. A  brochure  has  also  been  prepared 
describing  apparatus  for  drying  lumber. 


Johnson  &  Morton,  Utlca,  N.  Y.,  has  published 
in  pamphlet  No.  1008,  a  catalogue  of  panel 
boards  and  accessories  for  electric  circuits.  It 
comprises  a  list  of  all  styles  of  boards  and  fit- 
tings in  common  use,  and  this  is  accompanied 
by  detailed  tables  of  prices. 

An  advance  catalogue  has  been  issued  by  the 
Pacific  Flush  Tank  Co.,  Chicago,  on  siphonic 
apparatus  for  bacterial  sewage  filters.  By  the 
aid  of  excellent  illustrations  it  shows  the  Millur 
and  the  Adams  patents  covering  single,  double, 
triple  and  plural  automatic  alternating  siphons, 
the  automatic  sewage  feed  and  automatic  timed 
siphons. 

Charles  Millar  &  Son  Co.,  Utica,  N.  Y.,  has 
issued  Catalogue  M,  covering  plumbing  goods 
and  sanitary  specialties.  It  is  a  150-page  book 
9x12  Inches  in  size  with  stiff  board  covers  and 
is  printed  on  heavy  paper.  It  is  profusely  il- 
lustrated. 

The  Pratt  &  Whitney  Co.,  Hartford,  Conn., 
has  issued  a  38-page  pamphlet  describing  a  new 
model  of  turret  lathe.  The  different  parts  are 
treated  in  detail  and  the  text  is  accompanied 
by  excellent  Illustrations. 

Edward  C.  Hart  &  Co.,  59  Dearborn  Street, 
Chicago,  have  prepared  an  interesting  cata- 
logue devoted  to  centrifugal  pumps.  They  are 
furnished  with  as  many  as  four  impeller  wheels 
per  pump,  and  their  varied  scope  of  applica- 
tion is  indicated  by  a  number  of  drawings. 

The  Pillsbury  extension  manhole  frame  is 
described  in  a  circular  being  distributed  by  the 
Chelmsford  Foundry  Co.,  159  Devonshire  Street, 
Boston. 

Any  one  interested  in  the  planning  of  a  town 
can  probably  obtain  a  photographic  reproduc- 
tion of  a  map  of  Zion  City,  111.,  in  a  pamphlet 
issued  by  Mr.  Burton  J.  Ashley,  until  recently 
that  city's  engineer. 

The  Raymond  Concrete  Pile  Co.,  Merchants' 
Loan  &  Trust  Building,  Chicago,  describes  con- 
I  rete  pile  construction  in  a  36-page  pamphlet. 
It  has  fifteen  very  interesting  half-tone  views 
of  the  methods  of  driving,  and  drawings  are  in- 
troduced to  compare  the  use  of  concrete  piles 
with  ordinary  timber  ones. 

The  Pittsburgh  Gage  &  Supply  Co.,  Pittsbur;?, 
Pa.,  has  published  its  calatogue  for  1903,  which 
is  a  book  of  670  pages,  bound  in  boards.  It  ap- 
pears to  cover  everything  in  the  line  of  mill, 
mine,  machinists'  and  railroad  supplies  and 
steam  plant  specialties.  In  view  of  the  scope 
of  the  book  and  detailed  tables  of  dimensions 
as  well  as  prices,  the  catalogue  will  prove  a 
very  valuable  source  of  reference.  A  conspicu- 
ous feature  is  a  number  of  colored  Inserts  show- 
ing stock  of  various  articles  on  hand.  An  ex- 
tended index  occupying  24  pages  has  been  pro- 
vided. 

The  Westinghouse  Electric  &  Mfg.  Co.,  Pitts- 
burg, has  issued  Circular  No.  1061,  devoted  to 
outfits  for  charging  automobiles.  Westing 
house.  Church,  Kerr  &  Co.,  10  Bridge  Street, 
New  York,  have  prepared  for  general  distribu- 
tion a  reprint  of  Mr.  E.  H.  ?niffin's  paper  on 
the  steam  turbine,  read  before  the  American 
Street  Railway  Association  at  Detroit.  The 
Westinghouse  Air  Brake  Co.,  Pittsburg,  de- 
scribes in  a  pamphlet  its  electro-pneumatic  sys- 
tem for  the  control  of  railway  and  other  motors 
and  has  printed  in  that  connection  a  booklet  of 
instructions  for  the  operation  and  inspection  of 
the  system. 

The  Philadelphia  Pneumatic  Tool  Co.,  21st 
Street  and  Allegheny  Avenue,  Philadelphia,  is 
distributing  on  application,  a  pamphlet  on  the 
care  and  use  of  pneumatic  tools,  treating  of 
such  subjects  as  cleaning,  oiling,  air  strain- 
ers, etc.,  and  a  circular  on  the  Keller  pneumatic  ' 
tampers. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

or  Enoineerinq  and  Buildinq  Supplies. 

For  Proposals  see  pages  168,  23,  24  and  26. 


WATER. 

Ft.  McKinlcy,  Me. — See  "Government  Work." 

Enfield,  N.  It. —The  Legislature  lias  passed  the  bill 
authorizing  the  Fire  Dlst.  to  construct  and  maintain 
a  water  system  for  domestic  and  Are  purposes. 

Eaathampion,  Mass. — The  question  of  enlarging  the 
water  supply,  at  a  cost  of  about  $9,000,  Is  reported 
under  consideration  by  the  Water  Bd. 

Plymouth.  Mass. — See  "Sewerage  and  Sewage  iJls- 
posal." 

Bristol,  Conn.— A  press  report  states  that  the  Bris- 
tol Water  Co.  will  construct  this  spring  a  storage 
reservoir  near  the  slt^  of  the  standplpe  on  Federal 
Hill.  It  will  be  of  masonry,  tr>  ft.  square  and  35  ft. 
deep. 

Waterbury,  Conn. — The  Bd.  Pub.  Wks.  Is  reported 
to  be  planning  to  expend  about  $15,000  In  extending 
the  water  mains. 

Pawtucket,  R.  I. — The  contract  to  supply  400  pieces 
of  8-ln.  pipe  and  700  pieces  of  6-In.  pipe,  cast  Iron. 
IS  reported  to  have  been  awarded  to  the  Builders'  Iron 
Foundry  of  Providence.  The  Pawtucket  Steam  &  Gas 
Pipe  Co.  Is  reported  to  have  secured  the  contract  to 
supply  10,000  ft.  of  1  In.  and  ."i.OOO  ft.  of  21n,  wrought 
Iron  tarred  pipe;  total  amount,  of  contracts  reported 
to  be  about  $48,000. 

Ft.  Totten,  Millets  Point,  N.  Y. — See  "Government 
Work." 

Dubois,  Pa.— Bids  will  l>e  received  Feb.  18  by  the 
Water  Com.  for  furnishing  32,738  ft.  6,  16,  20  and  30- 
in.  cast  Iron  water  pipe,  stop  valves  and  air  valves- 
bids  will  also  be  received  Feb.  25  for  delivering  and 
laying  said  pipe.     W.  A.  Engleman,  Chmn. 

Elmertun,  A".  V. — The  Town  Bd.  of  Tonawanda  Is 
stated  to  have  granted  the  petition  of  the  Elmerton 
Water  Co.,  of  Klmerton  (the  new  village  In  the  Town 
of  Tonawanda)  for  Incorporation.  Geo.  Davis  Mgr 
American  Cabinet  Co.  of  Elmerton,  Is  reported  Inter- 
ested. 

North  Tonawanda,  y.  y. — The  Bd.  of  Pub.  Wks.  Is 
stated  to  have  begun  preparations  for  the  construc- 
tion of  another  24-rn.  water  main  across  Niagara  River 
from  the  pumping  station  on  Tonawanda  Island  • 
probable  cost  of  work,  $6,000. 

Meadville,  Pa. — The  Select  Council  has  passed  the 
bill  providing  for  the  purchase  of  boilers  for  the  new 
water  works  pumping  station. 

Lancaster,  Pa. — The  Water  Comn.,  which  will  have 
the  expenditure  of  $145,000  for  the  Improvement  of 
the  city's  system,  Is  stated  to  have  retained  Samuel  M 
Gray,  of  Providence,  K.  I.,  to  prepare  plans  and  speci- 
fications. 

Reading,  Fa. — The  Council  has  passed  the  ordinance 
making  an  appropriation  of  $210,000  to  the  Dept.  of 
Water  for  the  next  liscal  year. 

Wilminnton,  Del. — The  Water  Comrs.  are  stated  to 
hiivu  deslded  to  lay  new  water  mains  in  the  9th  Ward 

The  Levy  Conrt  will  be  asked  to  appropriate  $7,000 
to  Install  a  water  plant  at  the  New  Castle  County  Hos- 
pital. 

W'ushinyton,  D.'C. — The  following  bids  for  29  Alters 
and  for  cement  were  opened  .Tan.  28  by  Lieut.  Col.  A 
.M.  Miller.  Corns  Engrs.,  U.  S.  A.  ;  A,  N.  Y.  Conti- 
nental .Jewell  Filtration  Co.,  N.  Y.  City,  which  bid  also 
for  24  niters,  at  a  total  of  $l,2."i8,225  :  B,  Harmer  & 
IJulnn,  I'hila.,  who  bid  $2,190,393  for  24  filters-  C 
1).  .),  McNichol.  Phlla..  who  bid  $1,937,205  for  24  fil- 
ters ;  these  totals  and  those  of  the  table,  however,  not 
veritled.  The  Portland  cement,  amounting  to  135,000 
bbls.,  was  bid  for  separately,  as  follows :  Lawrence 
Cement  Co.,  Phlla.,  at  $1.88  ;  B.  Wallls  &  Co.,  Balti- 
more (Alsen  cement),  at  $2.40:  Alpha  Port.  Cem.  Co.. 
Easton,  Pa.,  at  $2.23  (60,000  bbls.)  ;  Atlas  Port.  Cem. 
Co.,  N.  Y.  City,  at  $2,195;  Virginia  Port.  Cem.  Co., 
N.  Y.  City,  at  $2,035  : 

Bids  for  29  Filters. 
Bidders.  ABC 

Exc,    880,010  cu.  yds.  $0.40  $0.57  $0.38 

Embank.,   filters,    65,- 

400  cu.  yds .50  .00  .48 

Other     embank.,    46.- 

700  cu.  yds .     .40  .00  AH 

Filling    over     filters, 

123,400    cu.    yds...  .50  .50  .48 

I'uddle,   2.000  cu.  yds.  1.40  6.00  6.20 

Seeding,    31   acres...         100.00  200.00  110.00 

Sodding,  9,700  sq.  yds.  .50  .25  ..39 

Cone,     floors,     39,300 

cu.  yds 5.00  6.75  6.90 

Concrete  wall8,20,300 

cu.    yds 5.25  7.75  7.76 

Concrete  piers,  8,200 

cu.   yds 5.50  •    9.10  9.26 

Concrete  vaulting,  37,- 

400  cu.  yds 6.00  9.05  8.16 

Granolithic  pavement. 

35.000  sq.  yds 1.25  l.,-)5  .90 

Steel  pipe    81,000  83,000  81.015 

Cast-iron    pipe 66.000  75.000  77.811 

Sand  washer  pipe.  .  .         36,500  21,000  16,126 

Pressure  pipe   1,500  1,500  1,315 

Exterloc   drainage...         25,000  27,000  25.469 

Central  under  drains, 

7,900  ft 1.85  1.93  1.65 

Interior  drainage,  per 

filter    500.00  490.00  560.07 

Filter  gravel,   42,300 

i-u.  yds    ...  3.58  3.15 

Filter    sand.    140,200 

cu.   yds ...  3.58  3.40 

Placing   materials   In 

masonry,  per  filter.         300.00  82.00  60.00 

Roof   drainage    600.00  360.00  507.00 

Totals    $1,388,870  $2,479,540  $2,209,678 
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PhUaOelphia,  Pa. — Bids  are  wanted  Feb.  16  for  Im- 
provement, extension  and  flltration  of  the  water  sup- 
ply. Including  Gardners  I'olnt  pipe  distribution  system, 
louadation  and  superstructure  for  the  lower  Koxbor- 
uugb  prellmiuarv  Biters,  filters,  material  and  under- 
drains  for  the  Belmont  filters,  etc.  \Vm.  C.  Haddock, 
Kir.   Uept.  of  Pub.   Wks.,  Bureau  of  Filters. 

Pilttburg,  Pa. — Local  press  reports  state  that  a 
new  town  is  to  be  established  on  the  I'errysvUle  Koad, 
In  Boss  Township,  tbe  property  for  the  purpose  hav- 
ing been  purchased  by  the  Al'legheny-Bellevue  Land 
Co.  for  $.>7o.lKK».  It  comprises  03:;  acres  and  ex- 
tends atMut  1^  miles  along  Perrysville  IJoad.  The 
;and  is  already  being  plotted  and  the  company  has 
set  aside  *40o,tWl>  to  defray  the  cost  of  grading,  sew- 
ering and  paving  about  ISO  streets  and  alleys,  laying 
water  mains,  natural  gas  lines  and  installing  an  elec- 
tric lighting  system  tor  the  streets  and  dwellings. 

Port  Perry,  Pa. — It  is  stated  that  the  Baltimore  & 
Oblo  R.  K.  Co.  will  soon  begin  the  construction  of 
water  purifying  plants  at  Port  Perry  and  Grillln,  to 
cost  about  «15,CNX).  J.  M.  Graham,  Ch.  Engr.,  Balti- 
more, Md. 

iliddletotcn,  Md. — Water  bonds  amounting  to  $10,- 
000  are  reported  sold. 

Middletourn,  X.  Y. — The  following  bids  were  opened 
by  Geo.  K.  Wengenroth,  Clk.  Water  Comrs.,  Jan.  24 
for  enlargement  of  water  works — a,  20-in.  pipe  con- 
duit :  6,  roadway  and  aerator :  Dilliard  &  Morgan, 
East  Bangor  Pa.  (awarded  both  contracts),  o,  »18,- 
105 ;  b,  *3,707.  Chas.  Sundstrom,  New  York,  a,  ¥22,- 
707  ;  b,  $4,031.  D.  E.  Olds  &  Co.,  Newark,  N.  J.,  b, 
$5,159.  The  conduit  contract  includes  321  lin.  ft. 
trench  with  157  ft.  pipe  laying  and  603  ft.  tunneling 
with  2,200  ft.  pipe  laymg. 

Orange,  To. — It  is  stated  that  a  committee  has  been 
appointed,  composed  of  Mayor  Perry,  W.  H.  Kicketts 
and  C.  W.  Woolfolk,  to  ascertain  the  cost  of  water 
works.  A  bill  authorizing  a  bond  issue  will  be  offered 
In  Legislature. 

Savannah,  Oa. — Bids  will  be  received  Feb.  18  by 
the  Water  Com.  for  furnishing  f.  o.  b.  4,200  ft.  6  and 
16-ln.  standard  cast  iron  water  pipe,  24  6-in.  and  3 
Itt-ln.  gate  valves,  etc.     A.  J.  Garfunkel,  Chmn. 

Bandenville,  Ga. — W.  A  Bell,  City  Clk.,  writes  that 
It  Is  proposed  to  construct  water  works  and  an  elec- 
tric light  plant,  at  a  cost  of  |40,000.  Engineer,  Mr. 
Wilcox,  of  Macon. 

Hawkinsrille,  Ga. — T.  J.  Holden,  City  Clk.,  writes 
that  it  Is  proposed  to  construct  water  works  and  a 
sewerage  system ;  probable  cost,  $40,000. 

Cleveland,  O. — Bids  will  be  received  by  the  Clk. 
Bd.  of  Control,  Feb.  28  for  furnishing  and  delivering 
TalTes,  as  advertised  in  The  Engineering  Uecord. 

Shelbyville,  Ind. — The  Citizens'  Water,  Heat,  Light 
&  Power  Co.  is  reported  to  have  purchased  a  site  and 
will  soon  construct  a  plant,  at  a  cost  of  $300,000. 

Evanaton,  III. — J.  H.  Moore,  City  Engr.,  writes  that 
M.  Foley,  of  Evanston,  has  secured  the  contract  for  a 
6-in.  water  main  in  Madison  St. 

llockford.  III. — It  is  stated  that  $25,000  will  be  ex- 
pended in  extending  water  mains  during  the  coming 
year. 

Kenoaha,  Wte.— The  Bd.  of  Water  Comrs.  is  stated 
to  have  decided  to  erect  a  standpipe. 

Marquette,  Mich. — The  Bd.  of  Fire  &  Water  Comrs. 
is  stated  to  have  decided  to  expend  about  $5,000  In 
water  works  Improvements. 

Bird  Jalapd,  Minn. — J.  H.  Feeter,  Village  Recorder, 
writfes  that  the  citizens  voted  Jan.  27  to  construct 
water  works. 

Blackduck,  Minn. — L.  G.  Townsend,  Village  Clk., 
writes  that  it  was  voted  Jan.  17  to  expend  $7,000  for 
water   works. 

Lake  Park,  Minn.~lt  is  reported  that  $11,000  bonds 
have  been  voted  for  water  works. 

Lake  ^f^ilaon,  Minn. — Martin  Forest,  Village  Re- 
corder, writes  that  W.  D.  Lovell,  of  Des  Moines,  la., 
has  been  selected  to  prepare  plans  for  water  works. 
The  question  of  bonding  will  probably  be  submitted  to 
the  voters   in   March. 

Toledo,  O. — The  State  Bd.  of  Health  Is  stated  to 
have  approved  the  plans  of  the  Engineering  Comn. 
for  an  Improved  water  supply  in  Toledo. 

Elizabeth,  III. — W.  M.  Perry,  Village  Clk.,  writes 
that  M.  Tschurgi.  of  Dubuque,  la.,  is  the  engineer  for 
the  proposed  water  works,  to  cost  $10,000. 

Bpring/leld.  O. — It  Is  stated  that  bids  are  wanted 
Feb.  10  for  $10,000  water  works  bonds.  R.  N.  Lantz, 
City  Clk. 

Burlington,  la. — Bids  will  be  received  by  the  Citi- 
zena  Water  Co.,  Burlington,  Feb.  27,  for  water  pipe 
and  special  castings,  as  advertised  in  The  Engineering 
Record. 

Dyeraburg,  Tenn. — W.  S.  Droper,  Recorder,  writes 
that  contracts  have  already  been  let  for  water  works 
and  electric  light  plant.  This  bill  was  recently  passed 
In  Legislature. 

A'noart-Ule,  Tenn. — The  House  is  stated  to  have  passed 
the  bill  authorizing  Knoxville  to  issue  bonds  and  buy 
the  plant  of  the  Knoxville  Water  Co. 

Memphit,  Tenn. — Bonds  amounting  to  $1,250,000 
are  reported  to  have  been  sold  to  be  used  for  the  pur- 
chase of  the  water  works. 

Auguata,  Ark. — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  Feb.  12  for  wells,  pumps,  engine,  gen- 
erator, power  station,  etc.,  as  advertised  In  The  Engi- 
neering Uecord. 

CroKleg,  />«.— The  question  of  calling  an  election  to 
v«te  on  issuing  $100,000  bonds  for  water  works  and 
an  electric  light  plant  is  reported  under  considera- 
tion by  Council. 

8t.  Pranciaville,  Im. — Bids  arc  wanted  Feb.  18  for 
constructing  water  works  and  an  electric  light  plant 
as  advertised  in  The  Engineering  Record. 

Waahington,  La. — Ira  W.  Sylvester,  of  Alexandria, 
has  been  selected  to  prepare  plans  for  water  works. 

Ardmore,  Ind.  Ter. — A  later  press  report  states 
that  the  American  Light  A  Water  Co.  of  Indianapolis. 
Ind.,  secured  the  contract  for  the  water  works  at  $49.- 
340.  with  the  exception  of  the  boilers  and  engines. 
which  were  rejected.  New  bids  will  be  received  for 
the  latter. 


South  McAlester,  Ind.  Ter.— Bids   will  be  received  SEWERAGE  AND   SEWAGE    DISPOSAL, 

by  the  City  Clk.  Feb.  28  for  furnishing  material  and  „         ..     ,,            ,„.      ^,                ^         ,,....  j   .,. 

binding  water  works  and  a  sewerage  syStem,  as  adver-  ,,Jr""'J'"''^-^\^''  Co"™.™   '^1'^'"-{\  '«  **'?*<'<'  }° 

tlnpd  In   Tlie  Eneineerlnr  Record  '^"^"^  passed  the  Order  authorizing  the  .Mayor  to  petl- 

tlsed  in   lue  Lngmeeiing  Kecora.  ^^^^  ^^^  Legislature  for  authority  to  borrow  $100,000 

Si.  Louis,  Mo. — The  John  O'Brien  Boiler  Wks.  Co.,  to    be    expended    In    completing    the   surface   drainage 

of  St    Louis,   has   secured  the  contract  for  installing  system. 

6  furnaces  in  the  Low  Service  Pumping  Sta.  for  $7,-  n  n   nj  __    „            o       ..t.     ■            .>  r.     ..      •  i      .. 

589.     Edw.  Flad,  Water  Comr.  ^"^^  River,  Masa. — See  "Paving  and  Roadmaking.' 

CAinoofc,  ifont.— M.    F.    Marsh.   Town    Clk.,    writes  Plymouth,  Jlfa«».— At  a  town  meeting  Jan.  25  the 

that  contracts  will  probablv  be  let  about   May  1   for  citizens  are  stated  to  have  voted  to  construct  sewers 

the  construction  of  water   works,   to  cost  about  $24,-  '"the  northerly  part  of  the  town,  at  a  cost  of  $27,000, 

000.     Engineers,  Loweth  &  Wolff,  St.  I'aul,  -Minn.  '"'<}  '«  expend  $20,000  for  the   purchase  of  a   pump 

and  pumping  station  for  the  water  works. 

Merrill,  Mont. — The  Merrill  Ditch  Co.  has  been  In-  ,,,   ,     ,           „            „.u     „ ,      .  n  u    „., 

corporated,   with  a  capital  of  $20,000.   for  Irrigation  on  f"  ?'^"7i  Conn.— The  Bd.  of  Pub    \\  ks.   on  Jan. 

purposes,    and    taking    water    from    the    Yellowstone  20  is  stated  to  have  authorized  the  City  Lngr.  to  pre- 

River   In    Sweet    Grass  County.      Directors :   Matthew  I»>''«  P'^^s  for  storm  water  drains  in  numerous  streets. 

Miller,  Ed.  Cardwell  and  Olaf  Lafvcrson,  all  of  Mer-  Stamford,  Conn.— The  City  contemplates   enlarging 

■■'"•  its   sewer  system   to  extend  over  the  East   Side,  and 

Denver.  Colo.— The  South  Boulder  Power  &  Irrlga-  tj"  City  Engr.,  Paul  Nash,  has  made  an  estimate  of 

tlon  Co.,  of  Denver,  has  been  incorporated,  with  a  cap-  1"^  ™st  of  the  work.     The  extension  will  consist  of 

ital  of  $300,000,  by  John  A.  Ebersole,   W.  E.  Porter  two  parts,  the  tirst  to  be  connected  with  the  present 

and  Henry  V   Johnson  system  and  running  to  the  pumping  station :  the  cost 

The  Platte'  Valley  Ditch  &  Reservoir  Co.  has  been  *"    '??    $19,668.      The   2d   portion   will   be  Independent 

incorporated,'  with  a  capital  of  $1,200,  to  operate  in  of  the  present  system  and  will  be  a  gravity  system; 

Arapahoe    County,    with    principal    office    In    Denver.  estimated    cost    is    $56,422.      Contracts   will   probably 

Jas.  W.  Wier,  Jos.  W.  Fassett  and  Lucy  W.  Hartman  •>«  'et  some  time  in  April, 

are  the  Incorporators.  Corinth,  N.   l'.— The  Village  Trus.   are  reported  to 

Ashland,  Ore.— The  City  Council  is  stated  to  have  have  adopted  the  plans  of  J.  S.  Mott  &  Son  for  the 

authorized  the  purchase  and  installation  of  about   1  proposed  sewerage  system,  to  cost  about  $2o,000. 

mile  of  18-ln.  main  to  eupplant  the  10-ln.  main  next  i^o„„   j^j^na   City.   L.   I.,  N.    Y.— Bids    are   wanted 

the  intake.,  to  cost  about  $8,000.  peb.  14  for  constructing  6.073  ft.  of  12  to  24  in.  vlt- 

Freewater,  Ore.— The  Milton,  Preewater  &  Hudson  .■''fled  salt  glazed  sewer  pipe,  42  manholes.  15   recelv- 

Bay  Irrigation  Co.  has  been  incorporated,  with  a  capi-  Jng   basins    etc      in    several   streets    in    the    Boro.    of 

tal  of  $5,000,  to  irrigate  a  portion  of  the  arid  Hudson  Queens.     Jos.  Bermel,  Comr.  of  Pub.   W  ks. 

Bay  Dist.  from  Walla  Walla  River.     Incorporators:  J.  Wechawkcn.  N.  J.— The  lowest  bid  received  by  the 

C.  Hodgson,  Wm.  bhaw  and  W.  C.  Gallagher.  Township  Com.  Jan.   27  for  constructing  sewage  dis 

Oceamide,  Cal.—H.  D.  Brodle,  City  Clk.,  writes  that  Posal  ^'''''i?  "i't  *2„,°""?,'  sewer  is  reported  to  have 

an   election  will  be  held   Feb.   16  to  vote  on  issuing  been  submitted  by  Thos.  Cavanagh,  for  about  $40,000. 

bonds  to  the  amount  of  $15,000  for  new  water  inalns  Pittsburg,    Pa.— Bids    are    wanted    Feb.    9    for    con 

and  reservoir,  and  $10,000  for  wharf  extension.     V\ .  S.  structlng  9,  15,  18,  20  and  24-in.  pipe  and  30  and  36- 

Schuyler,   Engr.  [q    brick  sewers  in  portions  of  numerous  streets.     J. 

Mountainview,  Col.— The  Bd.  of  Trade  is   reported  tJuy  MeCandless.  Dlr.  Dept.  of  Pub.  Wks. 

to  be  agitating  the  proposition  of  a  water  system  for  Pittsburg   Pa  ^See  "Water  " 
the  town.     It  has  been  recommended  by  the  Bd.  that 

the  town  erect  the  plant,  but  in  case  that  is  not  prac-  South   Bethlehem,   Pa. — Thos.    Ganey,    Boro.    Secy., 

tlcable  It  is  hoped  a  private  corporation  will  take  up  writes   that   It   is  proposed   to   construct   a    sewerage 

the  matter.  system,  at  a  cost  of  $100,000.     Detail  plans  and  spec! 

„.„        „,      .,        T^ci.,          <c.        T7.         .  flcatlons  have  been  adopted  and  contracts  will  prob 

Gridle!/,  Col.-— Jas.  D.    Schuyler,  of  San  Francisco  ably  be  let  In  March.     R.  E.  Neumyer,  3d  and  Birch 

is   reported  to  be  the  engineer  and   representative  of  g^g     [^  (^e  Engr    in  Charge 

capitalists  who  propose  to  bring  180,000  acres  of  the  ' 

lands  In  the  region  of  Grldley  and  Biggs  under  Irrlga-  Ft.    Totten,     Willeta   Point,     N.    T. — Sec    "Govern- 

tlon  with  water  from  Feather  River.  ment  Work." 

New  York,  N.  Y. — The  following  bids  were  opened  Feb.  3,  by  Geo.  Livingston,  Comr.  Pub.  Wks.,  for  al- 
terations to  sewer  in  St.  Nicholas  Ave.,  149th  to  155th  Sts.,  and  a  new  sewer  in  St.  Nicholas  Ave. : 

Walter  J.  Wm.  J.               P.  Thile-              Wm.  E.            Norton  & 

Brlek  sewer —                                                        Ford.  Moore.              mann,  Jr.              Welch.                Dalton. 

3' 6"x2' 4",  Class  I.,  845  ft $12.00  $9.00                   $12.00                   $12.00                  $15.00 

3'  6"x2'  4",  Class  II.,  850  ft 12.00  9.00                     13.00                     13.00                     15.00 

18-ln.  vitrified  pipe,   250  ft 8.00  4.00  10.00  10.00 

12-in.  vitrlfled  pipe,   75  ft 6.00  2.00                     11.00                       5.00                       2.00 

Rock  excavation,   1,350  cu.  yds 5.00  3.00                      5.00                      4.00                      5.00 

Timber  and  planking,   75,000  ft .01  20.00                    30.00                    40.00                    30.00 

Timber   in   foundation,   1,000  ft 30.00  30.00                     30.00                     40.00                     30.00 

6-lu.    cast   iron  spurs,   16 3.00  5.00                     15.00                       2.00                       4.00 

Iron   soil   pipe,    100  ft 3.00  1.00                      3.00                      2.00                      1.00 

6-in.   cast   iron    14-bends,    16 3.00  5.00                    15.00                      2.00                      2.00 

New  York,  N.  Y. — The  following  bids  were  opened  Feb.  3  by  Geo.  Livingston,  Comr.  Pub.  Wks.,  for  alter- 
ation and  improvement  to  outlet  sewer  in  Broad  St.,  between  East  River  and  Wall  St.,  and  several  connect- 
ing sewers : 

Terence  N.  Y.  Sewer            P.  Thile-               Wm.  J.                Wm.  E. 

A.  Smith.  Constr.  Co.           mann,  Jr.              Moore.                 Welch. 

4-ft.  wood  barrel  sewer.  Class  A,  966  ft . .   $25.00  $15.00                  $35.00                  $13.00                 $20.00 
Brick  sewer — 

4-ft.  twin.  Class  I.,  8  ft 20.00  39.00                     50.00                     30.00                     30.00 

4-ft.  reducer.  Class  II.,  8  ft 25.00  55.00                     50.00                     30.00                     20.00 

4'x«'8%",   Class  III.,  336  ft 25.00  32.00                     38.00                     20.00                     18.00 

5-ft.,   Class  IV.,   1,665  ft 18.00  17.00                     19.00                     14.00                     16.00 

4-ft.,  Class  v..  230  ft 16.00  16.00                     19.00                     14.00                     15.00 

4-ft.,    Class    VI.,   110   ft 12.00  11.00                     16.00                     14.00                     15.00 

4'x2' 8",  Class  VIL,  10  ft ' 10.00  11.00                     16.00                     10.00                     15.00 

3' 6"x2' 4",   Class  VIII.,   1,540  ft 10.00  14.00                     16.00                     10.00                     17.00 

3' 6"x2' 4",  Class  IX.,  40  ft 9.00  10.00                     16.00                     10.00                     15.00 

12-ln.  vitrified  pipe,  450  ft 1.50                       6.00                       2.00                       5.00 

12  receiving  basins 50.00  100.00                 200.00                  100.00                 200.00 

Timber  and  planking,  100,000  ft 5.00  20.00                    35.00                    20.00                        .01 

Lordsburg,  Cal. — The  Cetras  Water  Co.  has  been  In-  Stroudaburg,  Pa. — John  L.  Westbrook,  Boro.  Engr., 

corporated,  with  a  capital  of  $20,000.     V.  G.  Wyman,  estimates  the  cost  of  a  sewer  2,402  ft.  in  length  ror 

of  Lordsburg,  is  one  of  the  incorporators.  the  borough,  at  about  $5,786. 

^     ^  ,       ,  .,      .-,         ,,    .       »  .^  ..  X     ..  Washington,  D.  C. — -The  District  Comrs.  have  exe- 

Long  Beach,  Co!.— John   Carroll   Is  stated  to  have  cuted  a  contract  with  Ambrose  B.   Stannard,  of  New 

secured  from  the  City  Council  a  franchise  to  establish  York,  N.  Y.,  for  the  construction  of  the  sewage  pump- 

a  water  system.  ing  station  at  the  ft.  of  New  Jersey  Ave.,  S.  E.     The 

total   of  the  contract  is  $548,220,  of  which  $269,220 

Salt  Lake  City,  Utah.— The  Davis  County  Canal  &  It.lSFj^'"  '""ndation     work     and     $279,000   for   the 

Irrigation  Co.  Is  reported  as  being  formed  by  Hyrum  ouiiaing. 

Stewart,  of  Kaysville;  O.  P.  Hatch,  of  Bountiful,  and  1.,. .,„«.,     «„      ir„.,i,i„„„„    s     o„„    „-„    >„.,„,..  ,i    *„ 

others,  to  construct  a  9  mile  flum4  or  a  5  mile  tun-  .    '!«»"«'«.    Go.— Hankinson    &    Son    are    reported    to 

Sel,  for  irrigation  purposes,  the  tunnel  to  cost  $310,-  ^^V^k?  Pnd'''«t''^i;ont''s-f  000°°"'™''''°^  *  "  '"^^'^ 

000,  and  the  flume,  $325,000.  "'    ^^"^^  '"''"'  "'  """"'  $o,000. 

^„,_,,    ^,,            „             „.       „  Atlanta,   Qa. — Bids  will  be  received  by   the  Mayor 

Socromento,  Cal.—C.  M.  Phinney,  Deputy  City  Sur-  and  Gen.  Council  Feb.  16  for  furnishing  material  and 

veyor,    writes   that   $150,000   water    bonds   have   been  supplies  consisting  of  cement,  cast  iron  manhole  and 

sold,  and  that  the  Bd.   of  Trus.   have  authorized  the  catch-basin    covers,    vitrified   sewer  pipe,  setting   curb 

Cltv  Surveyor  to  prepare  plans  and  specifications  for  brick   and    laying   sidewalks   for   sewer   work.      B.    M. 

™  mS^'  ♦„.,,.,                     ...             .,,       X  Clayton,  City  Engr. 

The  following  bids  were  received,  according  to  press 

reports,  Jan.   26  for   a  10,000,000  gal.  pump   for  the  Hawkinsville,  Qa. — See  "Water." 

rw.'.  Tnnu  -^rnnn^ilfn"?'?'  Zifl.?f.^^?^tLl'r.^iZ^:  Ncuark,  O.— The  following  bids  Were  received  Jan. 

w    v«iHnJ?^.nJP^nmno,n^^T'rf^f„liJ  SI  2'  for  the  Construction  of  a  tile  sewer  on  N.  4th  St. 

d,  vertical  cross  compound     c,  duplex  double  acting:  ,,,     , ■  ■  vvpIIs    ciiv    t.'nor   i  •    p    H    icinn<.v    Nowark 

Chas.  C.  Moore  &  Co.,  a,  $26,659;  b,  $33,309,  $34,007  ig  b-S  ■  Wm    R    dIvIs    Newark    $6  64   aSdP    DSui: 

and  $31,354;  c,  $41,169;  d,  $35,214.     Holly  Mfg.  Co.,  Tivan    cSibus    #8  014 

Lockport,    N.    Y.,    c,    $41,700.       Laidlaw-Dunn-Gordon  "^"°'  Columbus,  $8,014. 

Co.,  Cleveland,  O.,  a,  $21,4.50  and  $23,950;  6.  $28,500  Akron,  O. — Resolutions  have  been  passed  by  Council 

and    $31,000.      Henry   R.    Worthington   Co.,   Brooklyn,  providing   for  the   construction  of  sewers   in  Charles, 

N.    Y.,    6.   $21,950.       Ailis-Chalmers   Co.,     Milwaukee,  Wheeler.    Yale  and    Campbell    Sts.,    and    also    for   the 

Wis.,  c,  $39,.500 ;  e,  $29.305 ;   a,  $26.000 ;  d,  $30,000.  preparation  of  a  plan   of   sewerage  and  drainage  for 

Risdon  Iron  Wks.,  San  Francisco,  d,  $41,375 ;  c,  $49,-  Sewer  Districts  Nos.  6  and  7.     Chas.  H.   Isbell,  City 

080;  6,  $39,650;  a,  $37,350.  Clk. 

£11.  .!.„  „     rj  .1.        i>ij.    _.-ii    V            1     J    V       »i.  Dayton,  O. — Plans  have  been  submitted  to  the  Bd. 

T^!l\^2u^--,  ii.H'^}?!  ^^  '  «^1*  ^f'^t^^^,^  ''^TT^^^*  of  City  Affairs  for  5  miles  of  sanitary  sewers  by  F.  M. 

Twin  rails  Land  &  Water  Co.,  Salt  Lake  City,  Utah,  Tiirni.;-    cstu   Vnirr 

until  Feb.   14  for  constructing  a   canal   system  of  86  ■^"r"'^'.   '-"^    '^"8^. 

miles  of  canal,  with  masonry  beadgates,  waste  gates  Evanston,   III. — Jas.    Wigginton,    of    Evanston.    has 

and  culverts ;  also  dam  across  Snake  River  near  Sho-  seciiK-d    the   contract   for   a   vitrified   tile   pipe   sewer 

shone.     W.  G.  Filer,  Mgr.  on  Lake  St.     J.  H.  Moore,  City  Engr. 
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Cleveland,  O. — Bids  will  be  received  Feb.  12  by  the 
Bd.  of  Control  for  constructing  sewers  in  portions  of 
several  streets:  bids  will  also  be  received  Feb.  26  for 
constructing  sewers  In  portions  of  5  streets.  Cbas. 
P.   Salen,   Dlr.  of  Pub.   Works. 

Irrinffton,  InA. — City  Engr.  .Tas.  Nelson,  of  Indian- 
apolis, is  reported  to  be  preparing  plans  for  the  sew- 
erage system   for  Irvington. 

Boone,  la. — Bids  will  be  received  Feb.  14  by  Archie 
Patterson,  Co.  Aud.,  for  furnishing  7,500  ft.  8,  10,  12 
and  15-in.  rile  required  In  the  construction  of  county 
drain  No.  7  In  Garden  Township. 

Dyersburg,  Tenn. — W.  S.  Droper,  Recorder,  writes 
that  it  Is  proposed  to  construct  a  sewerage  system,  at 
a  cost  of  $23, DUO.  Bonds  for  same  have  not  yet  been 
voted. 

SoHth  McA  leater,  Ind.  Tcr. — See  "Water." 

St.  Louis,  Mo. — At  a  conference  of  the  Bd.  Pub. 
Improv.  com.  of  Council,  Comptroller  Player,  City 
Counselor  Bates,  Sewer  Comr.  Hermann  and  other  in- 
terested officials  Jan.  29  it  was  practically  decided  to 
build  the  Cabaune  sewer  this  year.  It  is  estimated 
that  the  total  cost  of  establishing  the  new  district 
will  be  appro-xlmateiy  $350,000,  of  which  the  prop- 
erty owners  must  pay  about  $250,000  and  the  city 
$100,000. 

Guthrie,  Okla.  Tcr. — Cooper  Bros.,  of  Springfield, 
Mo.,  are  stated  to  have  secured  the  contract  for  con- 
structing 3  main  sewers  In  West  Guthrie,  for  $0,980. 

Smithfleld,  Tex. — The  Smithfleld  Sewerage  Co.  Is 
reported  organized,  with  A.  B.  .MayUeld,  Pres.,  and 
Geo.  Hill,  Secy.  A  50-year  franchise  is  stated  to 
have  been  received  from  the  city. 

Ft.  Sctitt,  Kan. — See  "Paving  and  Hoadmaklng." 

Bisbee,  .Ariz. — The  City  Council  Is  reported  to  be 
considering  a  proposition  to  call  an  election  to  vote 
on  issuing  bonds  for  a  sewerage  system. 

Spokane,  Waah. — The  following  bids  are  reported 
opened  by  the  Mayor  and  Bd.  Pub.  Wks.  for  the  con- 
struction of  the  4th  Ward  sewer  system :  Mitchell 
Bros.,  $75,950 ;  J.  A.  Clarke,  .$74.700 :  August  Use, 
$69,300,  and  Jas.  Broad,  ^69,124  (awarded  contract). 

Portland,  Ore. — Local  press  reports  state  that 
among  the  Improvements  contemplated  for  the  coming 
year  Is  the  construction  of  the  Brooklyn  sewer,  to  be 
located  in  the  southeastern  part  of  city.  It  will  be  3 
miles  in  length.     Wm.  C.  Elliott,  City  Engr. 

TenturQ,,  Cal. — The  Town  Clk.  writes  that  It  was 
voted  Jan.  26  to  issue  $8,000  bonds  for  the  extension 
of  the  sewerage  system. 

San  Francisco,  Cal. — Local  press  reports  state  that 
the  Bd.  of  Pub.  Wks.  will  soon  let  contracts  for  the 
reconstruction  of  the  6th  St.  sewer  and  sewers  in  Its 
vicinity ;   probable   cost,   $50,000. 

BRIDGES. 

Bridgeport,  Conn. — The  Bd.  of  Apportionment's 
Com.  on  the  Pub.  Wks.  Dept.,  Roads  &  Bridges,  is  in 
favor  of  building  the  steel  bridge  across  Berkshire 
Pond,  at  an  estimated  cost  of  $21,000,  as  recom- 
mended by  Dir.  of  Pub.  Wks.  Kennedy. 

Providence,  B.  I. — See  "Paving  and  Roadmaking." 

New  York,  N.  y.— Bids  will  be  received  Feb.  18 
(readvertlsement)  by  the  Aqueduct  Comrs.  for  fur- 
nishing material  and  building  14  highway  bridge  steel 
superstructures  in  Westchester  Co.  Wm.  H.  Ten  Eyck, 
Pres. 

Donora,  Pa. — A  bill  has  passed  the  House  authoriz- 
ing the  Donora  Southern  By.  Co.  to  construct  a  bridge 
across  Monongaheia  River,  between  Donora  and 
Monessen. 

Dauphin,  Pa. — Press  reports  state  that  the  Engi- 
neers of  the  Pennsylvania  R.  R.  are  preparing  to  build 
a  2  track  steel  bridge  across  Susquehanna  River,  be- 
tween Dauphin  and  Marysvllle. 

Pittsburg,  Pa. — The  House  has  passed  a  bill  au- 
thorizing the  Eastern  R.  R.  Co.  to  construct  a  bridge 
between  Hazelwood  Ave.,  Pittsburg  and  St  Clair 
Township. 

Press  reports  state  that  Capt.  W.  L.  Sibert,  Corps 
Engrs.,  U.  S.  A.,  has  served  offlciai  notice  on  the 
Union  Bridge  Co.  to  raise  its  bridge  at  the  point  to 
a  height  of  70  ft.  above  pool  level. 

Philadelphia,  Pa. — Lieut.  Col.  Raymond,  Corps 
Engrs.,  U.  S.  A.,  Is  reported  to  have  approved  the 
plans  of  the  Rapid  Transit  Co.  for  the  bridge  tliat 
is  to  be  built  across  Schuylkill  River,- for  the  elevated 
railroad  trains.  Local  press  reports  state  that  as 
soon  as  plans  have  been  approved  by  the  Secy,  of 
War,  bids  for  placing  piers  will  be  asked  by  the 
Transit  Co. 

Washington,  D.  C. — The  House  and  Senate  have 
passed  the  bill  providing  for  an  appropriation  of  $35,- 
000  for  the  rebuilding  of  the  Aqueduct  Bridge,  In  order 
to  provide  for  the  laying  of  a  single  track  across  said 
bridge  for  the  purpose  of  accommodating  an  electric 
street  railway.  It  Is  reported  that  the  bridge  is  to 
be  rebuilt  by  the  Great  Falls  &  Old  Dominion  Ry.  Co. 
according  to  plans  approved  by  the  District  Comrs. 

Bids  will  be  received  at  the  U.  S.  Engr.  OfBce, 
Washington,  Mar.  27,  for  constructing  a  highway 
bridge  across  Potomac  Ulver,  at  Washington,  as  ad- 
vertised In  The  Engineering  Record. 

Baltimore,  Ud. — See   "Railroads." 

Erie,  Pa. — -A  resolution  has  been  adopted  by  the 
City  Council  authorizing  the  City  Engr.  to  prepare 
nians  for  a  bridge  to  be  built  across  Mill  Creek,  at 
3d   St 

Middletown,  Pa. — Press  reports  state  that  the  Boro. 
Council  has  decided  to  change  the  original  plans  for 
thp  Catharine  St.  subway  so  as  to  Include  a  driveway. 
Probable  cost,   $10,000. 

Warwick,  Del. — The  building  of  a  drawbridge  across 
Indian  River,  at  a  probable  cost  of  $15,000,  Is  report- 
ed to  be  under  consideration. 

Reminoton.  Va. — The  Virginia  Bridge  &  Iron  Co.  Is 
reported  to  have  secured  the  contract  to  construct  a 
3  span  steel  bridge  feach  span  08  ft  long),  having 
stone  abutments  and  2  piers,  across  Rappahannock 
Blver,  at  Remington. 


Clarksburg,  W.  Ya. — Press  reports  state  that  the 
Directors  of  the  Clarksburg  Industrial  Co.  are  receiv- 
ing bids  for  constructing  a  bridge  across  Elk  Creek, 
from  Main  St.  to  their  property,  i^robable  cost, 
$30,000. 

Parkersburg,  W.  Fa.— The  Wabash  R.  B.  Co.  Is  re- 
ported to  have  submitted  to  the  Pittsburg  Coal  Ex- 
change for  approval,  plans  for  the  bridge  which  It  is 
proposed  to  build  across  Ohio  River,  Just  below  Park- 
ersburg. 

Springfield,  O. — A.  K.  Uahn,  Co.  Aud.,  writes  that 
contracts  for  a  bridge  over  .Mad  River  on  Euon  Road 
(bids  opened  Jan.  28)  have  been  rwardcd  as  follows: 
Superstructure  to  the  Canton  Bridge  Co.,  of  Canton, 
for  $5,987,  and  substructure  to  Jos.  Bolan,  of  Spring- 
field, for  .$2,758. 

Mast  Peoria,  111. — Robt  M.  Orr,  City  Clk.,  writes 
that  all  bids  received  Jan.  27  for  a  bridge  over  Farm 
Creek,  have  been  rejected  and  new  bids  will  be  fe- 
celved ;  probable  cost,  $5,700. 

Frecport,  III. — It  is  stated  that  the  building  of  a 
viaduct  across  the  tracks  of  the  Illinois  Central  & 
Northwestern  R.  B.  at  Jackson  St   is  contemplated. 

New  London,-  Wis. — The  Modern  Steel  Co.,  of  Wau- 
kesha, is  reported  to  have  received  the  contract  to 
construct  2  bridges  across  Little  Wolf  River,  for 
$8,150. 

Bay  City,  Uich. — Press  reports  state  that  the  Gov- 
ernor has  signed  a  bill  authorizing  Bay  County  to  is- 
sue $135,000  bridge  bonds. 

St.  Paul,  Minn. — Local  press  reports  state  that  the 
Comr.  of  Pub.  Wks.  has  been  authorized  to  receive 
bids  for  removing  the  Broadway  bridge  piers. 

Sioux  City,  la. — The  Aldermen  have,  according  to 
press  reports,  decided  to  build  a  viaduct  at  Wall  St. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  is  reported 
to  have  under  consideration  the  building  of  a  viaduct 
at  RIdgeway  Ave. 

Ft.  Sheridan,  III. — -See  "(Jovernment  Work." 

Grand  Rapids,  Wis. — Press  reports  state  that  the 
officials  of  the  Wisconsin  Central  R.  R.  have  decided 
to  construct  a  bridge  across  Wisconsin  River,  Just  be- 
low the  Green  Bay  and  Western  bridge.  Chas.  N. 
Kalk,  Ch.  Engr.,  Milwaukee,  Wis. 

La  Crosse,  Wis. — The  officials  of  the  Chicago,  Bur- 
lington &  Northern  R.  R.  intend,  according  to  reports, 
to  remove  the  viaduct  across  the  tracks  of  the  Chi- 
cago, Milwaukee  &  St  Paul  R.  B.  on  the  North  Side, 
and  replace  it  with  a  heavier  structure. 

Albion,  Ind. — The  citizens  of  Cassia  and  Lincoln 
Counties  are  said  to  have  under  consideration  the 
building  of  a  $10,000  wagon  bridge  across  Snake 
Blver. 

Toungstown,  O. — Local  press  reports  state  that  the 
contracts  for  constructing  the  Mill  Creek  bridge  have 
been  awarded  as  follows :  To  Houston  &  Cleveland, 
representing  the  American  Bridge  Co.,  for  the  super- 
structure at  $150,000,  and  for  the  substructure  to 
Niedermier  &  Restle,  at  $24,239. 

Kansas  City,  Mo. — Press  reports  state  that  the 
Hannibal  &  St.  Joseph  R.  R.  Co.  has  had  plans  pre- 
pared for  rebuilding  their  bridge  across  Missouri 
River.  It  is  stated  that  the  plans  call  for  repair- 
ing the  piers  and  for  a  new  steel  superstructure 
which   shall   accommodate  2   tracks. 

Local  press  reports  state  that  plans  have  been  sub- 
mitted to  the  City  Engr.  by  the  Chicago  &  Alton  R.  R. 
Engrs.  for  a  viaduct  1,000  ft  long,  to  be  built  at 
Lydia  Ave.,  at  an  estimated  cost  of  $100,000. 

Local  press  reports  state  that  a  survey  has  been 
completed  for  a  bridge  to  be  built  by  the  Kansas  City 
&  Clav  County  Toil  Bridge  Co.  across  Missouri  Blver 
at  Holmes  St. 

Asher,  Okla.  Ter. — A  company  has  been  Incorporat- 
ed, with  a  capital  of  $20,000,  to  construct  a  toll 
wagon  bridge  across  South  Canadian  Biver,  at  Asher. 
The  incorporators  are  :  J.  C.  Milner,  of  Asher  ;  I.  A. 
Smith,  of  Tecumseh ;  B.  F.  Hamilton,  of  Shawnee, 
and   others. 

Sncedville,  Tenn. — A  bill  has  passed  the  Senate 
authorizing  the  construction  of  a  bridge  across  Clinch 
River,   Tenn. 

Leaksville,  Miss. — It  Is  stated  that  the  Alabama  & 
Mississippi  B.  E.  Co.  has  secured  permission  from 
the  Secy,  of  War  to  construct  a  bridge  across  Chick- 
asahay  Blver,  near  Leaksville. 

Parkville,  Mo. — The  House  Com.  on  Commerce  has 
reported  favorably  the  bill  authorizing  the  Kansas 
City,  Parkville  &  St  Joseph  Electric  By.  Co.  the 
right  to  construct  a  bridge  across  Missouri  Biver  at 
Parkville. 

Morgan,  Tex. — Press  reports  state  that  the  officials 
of  the  Southern  Pacific  Co.  are  contemplating  the 
building  of  a  bridge  across  Berwick  Bay  at  Morgan. 
E.  B.  Gushing,  Engr..  Maintenance  of  Way,  Houston. 

Colorado  Springs,  Colo. — liocal  press  reports  state 
that  the  building  of  a  viaduct  acro.ss  the  Santa  Fe 
B.  B.  tracks  and  Shooks  Run  at  Huerfano  St,  Is  un- 
der  consideration.     Probable  cost,   $75,000. 

Buckley,    Wash. — The    Comrs.    of    Pierce   and     King    ■ 
Counties  are  reported  to  have  under  consideration  the 
building  of  a  bridge  across  White  River  at   Buckley, 
to  replace  the  steel  and  wood  bridge  recently  washed 
away. 

Yankton.  S.  D. — A  bill  has  passed  the  Senate  au- 
thorizing the  construction  of  a  bridge  across  Missouri 
River  at  Yankton. 

Stockton,  Cal. — A.  W.  Burrell  Is  stated  to  have  se- 
cured the  contract  to  construct  a  bridge  across  Moke- 
lumne  Elver  at  Miller's  Ferry,  for  $13,948. 

Nome,  Alaska. — The  Senate  has  passed  a  bill  au- 
thorizing the  construction  of  a  bridge  across  Snake 
Blver  at  Nome. 

St.  Mary's,  Ont. — It  is  stated  that  bids  are  wanted 
Feb.  16  for  constructing  a  steel  bridge,  178  ft.  long, 
across  River  Thames.     L.  Harstone,  Town  Clk. 


PAVING  AND  ROADMAKING. 

Fall  River,  Mass. — Local  press  reports  state  that 
the  following  estimates  for  appropriations  for  the 
Highway  Dept  during  the  year  have  been  prepared 
by  Supt  Thurston  and  submitted  to  the  Finance  Com. : 
Highways,  $240,000;  paving,  $30,000;  sewers,  $100,- 
000;  street   lights,  $102,000. 

Providence,  R.  I. — It  Is  stated  that  the  Consolidat- 
ed B.  B.  Co.  will  spend  about  $155,000  in  overhead 
street  improvements  In  this  city.  This  will  Include 
the  building  of  a  bridge  at  Acorn  St. 

Binghamton,  N.  T. — Local  press  reports  state  that 
the  State  Engr.  has  sent  to  Clk.  A.  W.  T.  Back,  of  the 
Co.  Bd.  of  Superv.,  plans  and  specifications  for  Im- 
proving Deposit  road.  In  the  town  of  Santord,  length, 
2%  miles,  cost,  $27,200;  Tunnel  road.  In  Colesvllle, 
length,  1%  miles,  cost,  $13,750;  Bridge  road.  In 
Chenango,  length,  1V4  miles,  cost  $10,150.  The 
State  will  contribute  half  of  the  cost  of  these  roads. 

Buffalo,  N.  Y. — The  lowest  bids  for  paving  opened 
Jan.  30  by  Francis  G.  Ward,  Comr.  of  Pub.  Wks.. 
were  as  follows :  Carroll  8t,  3,303  sq.  yds.,  asphalt. 
Eastern  Construction  Co.,  $5,300;  brick.  Barber  As- 
phalt Paving  Co.,  $0,705;  stone,  F.  V.  E.  Bardol, 
$8,100.  Emslie  St,  3,407  sq.  yds.,  asphalt.  Barber 
Ast>halt  Paving  Co.,  $5,690;  brick,  L.  H.  Glpp,  $6,- 
500;  stone,  F.  V.  E.  Bardol,  $9,400.  Sycamore  St.. 
2,961  sq.  yds.,  asphalt,  H.  P.  Burgard,  $4,175;  brick. 
Barber  Asphalt  Co.,  $6,188,  and  stone,  F.  V.  E.  Bar- 
dol,  $8,600.     Bidders  ail  of  Buffalo. 

Cuhbebackvillc,  N.  Y. — The  building  of  a  State  road 
from  this  town  to  Middletown  Is  reported  to  be  un- 
der consideration,  and  surveys  are  being  prepared  by 
State   Engr.   Flanlgan. 

Mendon,  N.  Y. — State  Surveyors  are  reported  to  be 
making  a  survey  for  a  State  road  to  be  built  from 
Mendon  to  Framlngham. 

Newburgh,  N.  Y. — Bids  are  wanted  Mar.  2  for  pav- 
ing a  portion  of  Bway  with  telford  macadam  and 
brick,  as  advertised  in  The  Engineering  Record. 

Cape  May,  N.  J. — liOcal  press  reports  state  that  ex- 
Senator  Wm.  Flinn,  representing  the  syndicate  which 
has  purchased  the  East  Cape  May  beach  and  Two 
Mile  beach,  has  made  a  proposition  to  the  City  Coun- 
cil of  Cape  May  to  build  a  boulevard  and  boardwalk 
along  the  beach  from  Madison  Ave.  east  to  Seweil's 
Point,  a  distance  of  about  2  miles,  and  agreeing  to 
pay  %  of  the  cost,  provided  the  V4  does  not  exceed 
$50,000. 

Harrisburg,  Pa. — City  Engr.  Cowden  Is  preparing 
plans  for  paving  Second  St. 

Pittsburg,  Pa. — See   "Water." 

Washington,  D.  C. — The  Comrs.  D.  C.  have  ordered 
the  paving  with  brick  or  asphalt  block  on  the  alleys 
In  the  west  half  of  square  250,  estimated  to  cost 
$2,350,  and  the  alleys  in  square  158,  estimated  to 
cost   $4,500. 

Salisbury,  Md. — Press  reports  state  that  the  pav- 
ing with  brick  of  about  6,125  sq.  yds.,  at  an  esti- 
mated cost  of  $15,312,  Is  under  consideration. 

Baltimore,  Md. — The  Mayor  has  signed  the  bill  au- 
thorizing the  paving  of  E.  Fayette  St. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Feb.  4  by  Wm.  C.  Redfield,  Comr.  Pub.  Wks.  of  Brook- 
lyn, for  granite  paving  on  sand  foundation  on  Fulton 
St.,  from  Crescent  St.  to  Queens  Co.  line : 

.d>  .p*J        2=  ci^ 

Dennis  Norton   $2.57     $0.88     $0.80     $0.22 

Edward  Roche   2.63         .70         .35  .17 

George   &    Farrell 2.32         .75         .28         .17 

James  H.  Holmes  &  Co.  .     2.99         .99         .65         .2."". 

John    O'Grady    3.19       1.00         .20         .21 

Daniel  Douglas 2.65         .95  .25  .17 

Murphy  Bros 3.50  .90         .50         .03 

Sterling    Constr.   Co 2.57  .85*       .25  .20 

♦Additional  bid  for  Medina  sandstone  curb,  75  cts. 

Bids  were  also  opened  for  paving  with  granite 
blocks  and  sand  Joints  on  sand  foundation  Rogers 
Ave.,  from  Malbone  St.  to  Flatbush  Ave.,  as  follows— 
A,  Michael  Fitzgerald  ;  B,  Edward  Roche ;  C,  Murphy 
Bros. ;  D.  Dennis  Norton  ;  E,  Sterling  Constr.  Co. ;  F, 
Jas.  H.  Holmes  &  Co. : 

■£■"     a    ■"     m'  •" 

g  auo'      tt-'   -og^.    S*-'S     agS 

A $2.23     $0.75     $0.30     $0.25     $0.20 

B 2.31  .65  .20         .35         .16V' 

C 2.40       1.00         .25  .50         .18' 

D 3.50         .88         .30         .50         .21 

E 2.37  .85»        .30         .30         .19 

F 3.05  .89  .35  .75         .27 

•.Additional  bid  for  Medina  sandstone  curb,  75  cts. 

The  lowest  bid  Feb.  4  for  asphalt  paving  on  Cleve- 
land St..  from  Arlington  to  Atlantic  Aves..  was  that 
of  the  Cranford  Co.,  215  Montague  St.,  as  follows: 
3,100  sq.  yds.  asphalt  at  $1.30 ;  430  cu.  yds.  of  con- 
crete, at  $5.75  ;  11  manhole  covers,  at  $6.00 ;  total, 
$7,189. 

Brooklyn,  N.  Y. — The  Boro.  Authorities  are  reported 
to  have  under  consideration  plans  to  improve  Coney 
Island  Ave.,  from  the  I'ark  Circle  to  Kings  Highway, 
at  a  probable  cost  of  $300,000. 

Rochester,  N.  Y. — The  Rochester  Vulcanite  Co.  Is 
reported  to  have  secured  the  contract  to  repair  the 
Trinidad  asphalt  pavements  on  which  the  guarantees 
have  expired,  for  $14,200.  It  is  stated  that  the  con- 
tract for  repairing  the  rock  asphalt  pavements  was 
not  awarded,  and  that  new  bids  will  be  asked. 

Pittsburg,  Pa. — Bids  are  wanted  Feb.  9  for  furnish- 
ing material,  grading,  curbing  and  paving  with  as- 
phalt and  block  stone  on  portions  of  numerous  streets. 
.1.  Guy  McCandless,  Dlr.  Dept.  Pub.  Wks. 

Albany,  N.  Y. — The  City  Council  has  passed  an  or- 
dinance authorizing  the  paving  of  a  portion  of  Bway. 
with  asphalt. 
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Vnitm,  N.  J. — The  foIloirlDg    bids    for    block   andasphalt 
Bd.  of  Town  Council,  Bmll  Banti,  Town  Clk.,  Jan.  26  : 


paving  on   New   York   Ave.   were   received   by 


Bidders. 
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$1.30 

»138. 

$2.70 

$0.35 

$16, 

1.30 

1.70 

2.10 

.45 

19, 

1.50 

1.60 

2.10 

.50 

18, 

.01 

1.75 

2.95 

.40 

16, 

1.00 

1.80 

1.95 

.35 

18, 

1.40 

1.51 

2.00 

.33 

17, 

.98 

1.47 

1.90 

.41 

16, 

1.20 

1.65 

2.05 

.39 

18, 

August  Thlel.  West  New  York,  N.  J $0.30          $1.30          $138.         $2.70          $0.35       $16,470 

Henry  A  .McGibnev.  13  Exchange  IM..  Jersey  aty..  .35            1.30            1.70            2.10              .45         19,101 

Henry  M.  Schneider.  West  Hoboken.  N.  J .40            1.50            1.60            2.10              .50         18,958 

fallarv  4  Murphy.'   Weehawken.  N.  J .01              .01            1.75            2.95              .40         16,327 

Kobt  J.  Emmer.  Woehawken.  N.  J .30            1.00            1.80            1.95              .35         18,510 

Henry  *  Horning,  West  New  lurk,  N.  J .36            1.40            1.51            2.00              .33         17,075 

P.  e.  Flaharty  *  Co..  lloboken,  N    J 40  .98            1.47            1.90              .41         16,953 

Jolin  Lenaban,  Union. .35           1.20           1.65           2.05             .39        18,284 

■Contract  awarded. 

BtlUmore,  Md. — Bids  are  wanted  Feb.  11  for  grad-  Cincinnati,    O. — Bids   are   wanted   Feb.    11    for   Im- 

ing,  curbing,  recorblng  and  paving  with  vltrlBed  brick  proving   portions   of   Roll   Alley   by    grading,    setting 

on    a    portion    of    Holfman    St.      B.    T.    Fendall.    City  curbs    and    paving    the    roadway    with    brick.      Robert 

Engr. ;  Thos.  G.  Hayes,  Pres.  Bd.  of  Awards.  Allison,  Pres. 

Bntokl^n,  X.  Y. — Bids  will  be  received  Feb.  18  by  Fnvport,  111. — Ordinances  have  been  passed  for  the 

J.  Edw.  Swanstrom,  Boro.  Pres.,  for  regulating,  grau-  construction   of  35.00U   sq.   yds.   macadam  and  20,000 

ing  and  paving  with  asphalt  on  a  ctmcrete  foundation,  lln.  ft.  cement  curb  and  gutter.     G.  W.  Graham,  City 

reiwiring  and  maintaining  asphalt  pavements,  curbing  Kngr. 

and  laying  sidewalks  on  portions  of  numerous  streets.  i.-     ,    ,     ,        nt.«       ,,,  ,.           ,     .:,  ,      m      rr    t>  h 

Englnwrs  estimate  as  foSows :  45.958  sq.  yds.  asphalt  „„*^*''*"*'  '"■Tr^}^^  will  be  received  by  Rice  U.  Bell, 

MramTnt    4  soo  so    vds    eranlic  oavement  with  sand  '-"'•   »'  Council,  for  grading,  paving  and  curbing  two 

^ta1S?.33i'^yV?^ncme,ko%urVt^c^^^^  !J'??^'•,„''PPr^'T£^?r,°"""/ ^.'•w^/T./'^nTfnne 

lurb.  32.518  lln.  ft.  new  curb.  201,136  sq.  ft.  cement  ■^;},J^J'i-   ?''^^„^''S^„fi^T  i?'   ^?l  hiH  "°-    "'   ^'""^ 

sidewalk.  3o,ooO  cu.  ft.   asphalt   wearing  surface,  de  curbing.     J.  Ross  Robertson,  City  Engr. 

llvered  and   laid  In  place  of  old   wearing  surface  de-  Covington,  Kj/.— The  City  of  Covington  will  expend 

stroyed  or  removed,  etc.  $50,000    during    this    season    in    the   construction    of 

ttica.  X.  v.— Clk.  J.  H.  MacGarrlty,  of  the  Bd.  of  '"-'ck  streets.     W.  E.  Gunn,  City  Engr. 

Superv..  has  received  Irom  State  lingr.  Boyd  plans  for  Lexington,  Ky. — The  Ways  &  Means  Com.   has  rec- 

the  improvement  of  the  second  section  of   the  Utica-  ommended  to  the  Council  the  appropriating  of  $9,000 

Uneida    Castle    road,    extending    from    Lalrdsville    to  (or  repairing  the  brick  streets  of  the  city. 
Untida-Castle,   a   distance   ot    about   8'^    miles,   at   a 

total  cost  of  $67,100.  Birmingham,  Ala. — The  City  Council  has  decided  to 

accept   the  bid  of  Byron  &   Sauders  for  sidewalk  im- 

Ballimore,  Ud. — The  Councils  have  reported  favor-  provcments  In  this  city  at  $9,329. 
ably  to  the  Highway  Com.  the  following  paving  ordi- 
nances: Aslihall  block  on  portions  of  Dolphin  St.,  cost.  Mobile,  Ala. — Bids  will  be  received  Feb.   10  by  the 
$27,200;    Columbia    Ave.,    cost,    $235,000;    E.    North  Bd.  of  I'ub.  Wks.  for  furnishing  approximately  37,000 
-We.,  cost.  $1'J.OUO;  Chase  St..  $11,000;  Lexington  St..  sq.    yds.    asphalt    paving    and    20,200    lln.    ft.    granite 
with  wooden  block,  $9,200 ;   Exeter  St,  with  Belgian  curbing.     C.   Lawrence   Lavretta.   Pres. 

fo*1oVh*SJTlih^as'DSau'biockTlOOo"w?'S^  '"Ptonrille.    Tenn.-lt   is   stated    that    the   question 

with  a8DhVltbl(5;k»6l>00     Calhoun  St     'with  wSoden  °'  bonding  the  county  for  the  purpose  of  constructing 

wllSt.  $^3!i{H,  !^oV?^^t ,  'fVom  Eutaw'  St.  to  G°i-een  "  macadam  road,  22  miles  long,  is  under  consideration. 

mount  Ave.,  with  asphalt  block,  $88,000,  and  for  re-  Ft.  Worth,  Tex. — Press  reports  state-  that  the  pav- 

■•alrlng  O'Uonneil  St.,  with  vitrified  brick,  $35,000.  ing  with   brick  on  a  portion   of  3d   St.   is  being  agi- 
tated. 

6'araRnaa,   Ga. — The   Council   has   passed   an   ordi- 
nance  providing   for   the  paving  of   a  portion   of   E.  ft-  iScott,  Kan. — Contracts  will  soon  be  let  for  about 
Broad  St.  with  vitrified  brick.  22   blocks    brick    paving   and   a   large   district   sewer. 

t.'.   S.  Stoner,  City  Engr. 

Bavannah,  Qa. — Bids  are  wanted  Feb.   21   for  fur- 
nishing  the   city   with   about   50,000   sq.    yds.    No.    1  Holding  Orcen,  Ky. — Bids  will  be  received  Feb.   IG 
rltrUled   paring  brick.     Geo.   M.   Gadsden,   Dlr.    Pub.  by   !"-■   P-   Harris.   Co.   Road  and   Bridge   Superv.,  for 
Win.  furnishing  and  delivering  gravel  or  macadam  on   the 

different  pikes  In  Warren  Co. 

Atlanta,    Qa. — Ordinances    have    been    apiiroved    by 

the  City  Conncil  to  pave  with  asphalt  on  portions  or  Pasadena,  Cat. — ^The  paving  of  a  portion  of  E.  Col- 

Peachtree  and  I'eters  Sts.  oiado  St.  with  asphalt  is  reported  to  be  under  consid- 
eration. 

Ft.  De  Soto,  Fta. — Bids  will  be  received  on  Mar.  t! 
by  Frank  S.  Long.  A.  Q.  M.,  U.  S.  A.,  for  constructing  Loveland,  Colo. — W.   A.   Riley,   of  Loveland,   is   re- 
roads,  walks  and  gutters  at  Ft.  Ue  Soto,  as  advertised  ported  to  have  secured  the  contract  to  construct  the 
In  The  Engineering  Record.  Estes  i'ark  road,  at  $27,000. 

Cincinnati,  0. — H.   Dleckmeler   is  reported  to  have  '"*"»  Francisco,  Val. — The  following  work  has  been 

submitted    the   lowest   bids  for  paving   with   brick   on  aulhorlzed:  Grading,  constructing  a  basalt  block  pave 

a  portion  of  Westwood  Ave.,  at  $35,457.      Engineer's  ment,  basalt  block  gutters  and  storm  water  Inlets  with 

eeUmate,  $38,409.  plpe  culverts  on  .Spear  St.,  between  Mission  and  Mar- 

The  iid.  of   Pub.   Service   is   said   to   be  considering  ket  ;   also  for  constructing  stone  curbs  on  both   sides 

the   paring    with    bituminous    macadam    on    a    portion  "'   tiie   street,    repaving  a    portion  of  the  crossing   of 

of   Ilerschel   St.  and   the   im|>rovlng  of  a    portiou   of  .Mission  and  Spear  Sts.,  and  the  Intersection  of  Market 

i'hatham  St.  and  Spear  Sts.,  and  the  reconstruction  of  stone  side- 

„,    ..         „      „,       „  walks,  at  a  total  estimated  cost  of  $11,200. 

Findlay,  O.— City   Engr.    RIegle  estimates   the  cost 

of  paving  with  vltrlfled  or  asphalt  block  on  a  portion  *'«"   f^ale    City.    I  tah. — The   paving   of   E.    South 

of  E.  Lima   St.  at  $11,419,  on  a  portion  of  W.  Front  Temple  St.,  at  a  probable  cost  of  $150,000,  Is  said  to 

St   at  $19,769,  and  on  a  portion   of   B.    llardln   St  be  under   consideration. 
at  S4  475 

'  '  Montreal.  Que. — Local  press  reports  state  that  the 

Salem,  O. — Ordinances    hare   been   adopted   by   the  Road  Com.  has  decided  to  purchase  a  stone  crusher. 

?1%  stTeSu  and^wUh^fi'r'e  c^fa",?" block"on  norronl^of  l»''"'ipcj7,  J/«».-Blds  will  be  received  by  the  Chmn. 

»««.  .nTp««  nJ'i  ^to            ^                      portions  of  q„j„    ^„   Works,   Mar.    3,   for   :!00  to  COO  tons  of  as- 

uace  ana  taat  ury  sts.  pj,^,j  ^^^  street   paving,   as   advertised  in  The   ICngl- 

Kichmond,  Ind. — The  City  Engr.  estimates  the  cost  neerlng  Record, 
of  paving  on  Main  St  from  6th  to  9th  Sts.,  at  $5,000. 

,. „    .,..  .      ™.    ,  1.      .              *.,     =  ,         .,..,  POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Oirotso,  Mich. — The  following  are  the  5  lowest  bids 

opened   on    Jan.    30   by   the   Bd.   of  Public   Wks.   for  Springfield,  Muss. — The  stockholders  of  the    Spring- 

14,283   sq.    yds.    brick    or   block    paving:    Campbell    &  field    Gas    Light   Co.    are    reported    to    have    voted     to 

Osbome,  Bay  City.  $33,985  :  darken  &  Clancey,  Ann  double  the  size  of  their  coal  gas  plant. 

Arbor,    $34,260 ;    Geo.    H.    Kneal,    Lansing.    $34,333 ;  ,.       .  ,             „     ,      ,„,              ,  ,      . 

H.    F.    LItbart,   Detroit,   $.34,712;    Savage   Const    Co.,  Providence,   R.   /.—The  stockholders   of   the    Narra- 

Chlcago,   111.,   $34,747.     All   the  above  bids   were   re-  gansett  Electric  Light  Co.  are  stated  to  have  voted  to 

Jected   and    new    bids   will    be    received    Feb.    20,    as  authorize   the   issue  of  $1,000,000  new   debentures   to 

advertised  in   The   Engineering  Record.  *»''«  "P  the  Indebtedness  and  provide  for  the  enlarge- 
ment of  the  plant. 

h.«  ^t'J't^TV.tir^^.  Y„**i'.Inf,V'lP„."^n  n^.n'''??  '?  Johnstoun,  Pa.— It  Is   stated  that  work  will  begin 

c^mtn^W^alk.  for  »41  040      T^.  ?,^^  J=,'?  fV^o  '  '"  «"<""  2  weeks  on  the  construction  of  the  plant  of 

SSJSrlnir.   nation   n^  Pnn^nr  J  L.    u  rl^^Lrt  \'''  "'c    Consumers'    Light,    Heat   &   Power   Co. ;    cost    of 

eS-^  \rrZ\l'^.''"r^^t7n\oL'.  rtTltnl:  rs'T;po?t''^'fo^'Sf'°aL'ur$nro'o^o'^"-'"^  ''"•'  ^°"'^""^' 

for   the  city's  portion   of  the  work.     The  street  car  reported  to  be  about  $llo,000. 

company's  portion  will  coat  $6,300.  Philailelphia,  Pa. — See  "Railroads." 

The  City   Engr.  estimates  the  cost  of  curbing  and  ,..,.  ,           „         .             ,.,.,.          ,         ^     . 

Iioalerarding  Dale  St  at  $8,300.  Pittuburg,  Pa. — A   permit   has    been    Issued     for   a 

power  plant,   to  cost  $42.'),000,   to  be  erected  In  Cecil 

Canton,   O. — BIda    are   wanted    Feb.    23   for    paving  Alley,    120   ft    south    of     Duquesne     way.     by     Henry 

portions  of   So.  Cherry.   South  and   Ninth   8U.      Pos-  I'hipps.     The  structure  will  be  the  distributing  point 

slWy    vitrified    block    will    be    used.      Phil.    H.    Weber,  for    the  power  to  be   used   In   the   Phipps   holdings   in 

City  Engr.  that  part  of  the  city,  will  be  constructed  of  steel  and 

fho^„n     111      Ti,«   11,1     «/    T,.™i    i~„  „       I,  brick  and  be  10  stories  high. 

rtpf,i^^^,.irf;;;^r  w    r»t.  ^^LiJPP.Th.iJ"*.'"'  The  Manufacturers'    Ll|ht  &  Heat  Co.   Is  stated  to 

«tlma.pH  Si?  nf  ««.^(i<Ji    »nH   .hT  r^.^S^"^*'/  £'   »S  ''avc  decided   to  build  a  gas  main   from   Its  fields   In 

TnL  Si     wfJ7^n-/„u^;^n  J2HmJfJ^^jl?^»°^«Knn  W.    Virginia    to    Pittsburg,    at    a    cost    of    $3,000,000. 

Ann  St,  with  granite,  at  an  estimated  cost  ot  $16,500.  The   line  will  be  60  miles  long,   and  will  be  built  of 

Sioux  City,  la. — Local  press   reports  state  that  M.  20-ln.  pipe. 

L.  Fllnn  has  received  the  contract  to  pave  with  brick  aiaanhnrn    V   J The  South   Terser  Gna    Electric  * 

«d"  7T"^  "i^'^f,  X.u7'24'«32'^"''Sd.'^-,?''ii*'J5!l  TracMonTo. ^18   Stated   to  "hare'pu^eh'illd  ^the'tca* 

2?,  J,    ,A      •               "       '     *•  ^  "^^   '*•'  "'  *^'"''  electric  light  plant  and  will  Increase  the  capacity  of 

iwr  aq.  ya.  j,,p  plant  and  extend  the  wires. 

H  ^sw;  ?-iT,"<'llS  ^Vl  ^^^i'Sl^J^^  ^{^\ra,^^  Vi""-  Frederick.  Afrf.— It  Is  stated  that  the  Frederick  Gas 

H.   Nauts,  City  Clk.,  for  furnishing  material  and   Im-  p„    „,,ii   -^npn^   thin   soHnff  nhonr  Ssa^i  oon  in   invim- 

£uh'bfoJ£';'in''a  r  l?''cr„c?ite''L^«".'!,'"'^»«''"d''r:::,"''  ^°^   mi'lnirS^  p^operTv   elulpp^g  !ht' pmnt    '.T^cof 

«»^22?•portlo1ls'oV"p^lnelV*e.°;i?h"rlt?ifl^'p2??n''g  ■tohrl»ck,   Pres.,  "Frederick." 

blocks  or  asphalt   blocks   on   a   concrete   or   sand    or  Schenectady,  N.  Y. — The  Mohawk  Gas  Co   will  con- 
broken   stone  foundation.  struct  a  gas  plant. 


Oneida,  N.  Y. — It  Is  reported  that  bids  will  prob- 
ably be  received  Apr.  7  for  constructing  electrical 
plant  at  Lime  Kills  Falls;  estimated  cost  about  $100,- 
000.     De  Witt  C.   Iladcock  is  reported  interested. 

Pittiburg,  Pa. — See  "Water." 

Sandersville,  Qa. — See  "Water." 

Georgetown,  0. — The  Town  Council  is  reported  to 
be  considering  the  proposition  to  issue  $8,000  bonds 
for  Improving  the  electric  light  plant 

Shelbyville,  Ind. — See  "Water." 

Beloit,  Wis. — Robt  Caldwell,  City  Engr.,  writes  that 
the  Council  Is  figuring  on  constructing  an  electric 
light  plant     Nothing  definite  yet 

St.  Croix  Falls,  Wis. — The  St.  Croix  Falls  Minne- 
sota Improvement  Co.  has  been  Incorporated,  with  a 
capital  of  $50,000,  by  Eugene  A.  Merrill,  Edw.  P. 
Wells,  and  others,  all  of  Minneapolis.  This  com- 
pany, together  with  a  similar  organization  to  be  in- 
corporated In  Wisconsin,  and  known  as  the  St.  Croix 
Falls  Wisconsin  Improvement  Co.,  is  formed  for  the 
purpose  of  developing  the  water  power  at  St.  Croix 
Falls  for  manufacturing,  production  of  electricity  and 
other  commercial  purposes.  The  promoters  have  al- 
ready secured  an  option  for  the  purchase  of  Neever's 
Dam,  above  the  falls  of  the  St  Croix. 

The  U.  S.  Senate  has  passed  a  bill  permitting  the 
building  of  a  dnm  across  St.  Croix  River  at  or  near 
the  village  of  St.  Croix  Falls. 

WauKatosa,  Wis. — Press  reports  state  that  bids  will 
be  received  Feb.  9  by  Edw.  Coulthard,  City  Clk.,  for 
lighting  the  streets  and  public  places  with  9  arc 
lights  of  2.000  c.  p.,  or  100  Welsbach  lights  of  60 
c.  p. 

Bemidji,  Minn. — The  Warfleid  ?>lectrlc  Co.  will  ex- 
pend about  $10,000  In  improvements.  The  Improve- 
ments Include  one  400-H.-P.  Corliss  engine,  one  300- 
Kw.  generator,  brick  building,  etc. 

Duhuque,  la. — Sargent  &  I.,undy,  of  Chicago,  III., 
are  reported  to  be  preparing  plans  for  a  power  plant 
for  the  Union  Electric  Co.  ;  the  machinery  will  cost 
about  $100,000.     Mr.  Dame,   Supt 

Findlay.  O. — Bids  will  received  Feb.  14  by  Frank 
C.  Ra.r,  City  Clk.,  for  lighting  the  streets  and  public 
places  of  said  city  with  electric  arc-lights,  for  5 
years. 

Nohlcsville,  Ind. — S.  M.  Smith  is  stated  to  have  se- 
cured a  franchise  for  a  steam  and  hot  water  beating 
plant. 

Delray,  Mich. — A  press  report  states  that  the  Edi- 
son Co.  will  construct  a  plant  at  Delray  for  the  manu- 
facture of  electricity,  and  will  supply  electric  power 
for  heating  and  lighting  in  tlie  city  of  Detroit.  Chas. 
W.  Wetmore.  Pres.,  New  York,  N.  Y.  Alex.  Dow,  ot 
Detroit,  is  Mich,  agent  for  the  company. 

DuranH,  Mich. — Bids  will  be  received  Mar.  2  for 
$100,000  municipal  light  and  Improvement  bonds. 

Odessa,  Mo. — It  Is  stated  that  the  power  plant 
owned  by  the  city  has  been  seriously  damaged  by  fire. 

Dycrsburg,   Tenn. — See  "Water." 

Florence,  Ala. — The  Florence  Ice  &  Coal  Co.  Is  In 
the  market  for  1,200  or  1,500  Incandescent  light 
plant. 

Augusta,  Ark. — See   "Water." 

Crowley,   La. — See   "Water." 

St.   Francisville,  La. — Sec  "Water." 

Sulinn,  Kan. — Chas.  E.  Banker,  City  Clk.,  writes 
that  tile  contract  for  lighting  the  city  expires  Aug., 
li)04,  and  the  city  will  be  glad  to  receive  propositions 
from  a  new  company.      Population,  8,000. 

Greenville,  Miss. — J.  A.  Gaboury  Is  stated  to  hare 
sold  the  plant  of  the  Greenville  Light  &  Car  Co.  to 
a  Chicago  syndicate,  which  proposes  to  expend  about 
$75,000  In  Improvements  and  extensions.  J.  A. 
Gaboury  will  retain  the  management  until  all  Im- 
provements are  made. 

Lake  Preston,  S.  n. — L.  S.  Brooks,  Town  Clk., 
writes  that  there  Is  some  talk  of  a  lighting  plant 

Grand  Junction,  Colo. — A  resolution  has  l)een 
passed  by  Council  providing  for  the  appointment  of 
a  committee  of  3  to  confer  with  the  City  Attorney 
as  to  the  legality  and  feasibility  of  submitting  to  the 
voters  at  the  coming  spring  election  a  proposition  to 
issue  $28,000  ot  bonds  for  the  pui-pose  of  building  an 
electric  light  plant. 

An  ordinance  Is  also  reported  to  have  been  intro- 
duced in  Council  granting  II.  R.  Bull  and  A.  B.  Wells 
a  franchise  to  construct  and  operate  a  gas,  steam 
power  and  electric  light  plant. 

Plucerville,  Cnl. — It  Is  stated  that  S.  P.  Jewett  has 
applied  for  a  franchise  to  erect  and  maintain  poles 
and  wires  for  electric  transmission ;  also  for  laying 
gas  pipes,  and  that  bids  for  said  franchise  will  be 
received  until  Feb.   10.     W.  N.  Murphy,  City  Clk. 

Toronto,  Ont. — A  press  report  states  that  the 
Rainy  River  Pulp  &  I'aper  Co.  Is  about  to  let  con- 
tracts for  the  construction  and  equipment  of  a  wa- 
ter-power plant  to  bo  built  on  Sand  Island  River,  a 
few  miles  north  of  Mine  Center,  The  water  power 
which  is  to  be  utilized  has  a  16-ft  fail,  and  Is  esti- 
mated to  l)c  capable  of  developing  1,800-H.-P.  Geo. 
E.  Foster  and  W.  J.  Elliott,  of  Toronto  :  Wm.  Black- 
wood and  R.  M.  Simpson,  of  Winnipeg,  Man.,  are 
reported  Interested. 

Niagara  Falls.  Ont. — The  Queen  Victoria  Park 
Conirs.  are  stated  to  have  consented  that  a  franchise 
lie  granted  the  Toronto  &  Niagara  Power  Co.  AH 
that  now  remains  to  l)e  done  Is  for  the  Ontario  Leg- 
islature to  confirm  this  action 

ELECTRIC  RAILWAYS. 

Turner,  Me. — Jas.  Mitchell,  of  Boston,  Mass.,  is  re- 
ported interested  In  the  construction  of  an  electric 
railway   from  Turner  to  Auburn. 

'Satigatuck,  Conn. — Geo.  A.  I^ewls,  of  Naugatuck.  is 
reported  interested  in  the  construction  of  an  electric 
railway  from  Seymour,  through  Beacon  Falls  to  Naug- 
atuck. 
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Nashua,  N.  H. — Alonzo  Elliott,  of  Manchester,  Is  re- 
ported Interested  in  tlie  construction  of  an  electric 
railway  from  Concord  to  Nashua  and  Bdw.  Hardy. 
Silas  M.  Spaldin.s,  and  others,  o£  liollis,  are  reported 
Interested  in  the  construction  of  a  line  from  Ilollis  to 
Nashua. 

Leominster,  Maes. — The  Selectmen  are  stated  to 
have  granted  a  franchise  to  the  Worcester  Consolidat- 
ed St.  Ky.  Co. 

Sandwich.  Muss. — The  Selectmen  are  reported  to 
have  granted  a  franchise  to  the  Sandwich,  Hyannls  & 
Chatham  St.  Ky.  Co. 

Orange,  Conn. — The  \V.  B.  Gill  Co..  of  Philadelphia, 
Pa.,  is  reported  to  have  secured  the  contract  for  build- 
ing 31^  miles  of  track  for  the  Connecticut  R.v.  &  Light- 
ing Co.  from  the  Orange  town  line  to  Derby. 

Binghamton.  N.  Y. — The  Blnghamton  Ry.  Co.  is  stat- 
ed to  have  filed  with  the  County  Clk.  declaration  o(  in- 
tention to  extend  Its  system  by  4  different  routes.  J. 
I".  K.  Clark,  Mgr. 

Hrocton.  A'.  1'. — The  Village  Trus.  are  stated  to  have 
granted  a  franchise  to  the  Lake  Shore  Traction  Co. 

Hew  York,  S.  Y. — A  franchise  was  granted  on  .Tan. 
:(ii  to  the  New  York  Interborough  l{y.  Co.  by  the  Bd.  of 
Kstlmate  &  Apportionment  for  the  operation  of  a  trol 
ley  road  in  Bronx  Boro. 

.Itlantic  City,  X.  J.— The  Council  is  stated  to  have 
granted  a  franchise  to  the  Atlantic  City  &  Chelsea  Uy. 
Co.  to  construct  a  line  about  4  miles  in  length. 

Weehatcken,  2\'.  J. — The  Bergen  Turnpike  Trolley 
Co.  is  stated  to  have  petitioned  the  Weehawken  Town- 
ship Com.  for  a  franchise  to  construct,  maintain  and 
operate  a  trolley  line  on  18th,  10th  and  Clinton  Sts. 
and  Gregory  Ave.,  connecting  at  one  end  with  the 
present  Willow  Ave.  line  and  at  the  other  with  the 
tracks  on  the  Hackensack  Plankroad. 

Uhiirsville,  Pa. —  it  Is  stated  that  the  Bialrsville  & 
Derry  St.  Ry.  Co.  will  begin  work  in  the  early  spring 
on  the  construction  of  its  line  from  Latrobe  to  Derry 
and   Bialrsville. 

Elizahethtoirn,  Pa. — The  Kllzabethtowu  &  Middle- 
town  St.  Rv.  Co.  has  been  Incorporated  :  capital.  $54.- 
000.  Edw.  Bailey.  Ilarrlsburg :  IT.  K.  Alwlne,  Middle- 
town,  and   Isaac  R.  Ilerr.  Lancaster,  are  directors. 

(Siraril.  Pa. — The  Girard  &  Conneaut  Traction  Co. 
has  been  Incorporated:  capital.  .$SG.noo.  Robt.  L.  For- 
rest. I'hlladelphia  ;  Walter  II.  Wood,  Ilolraesburg,  are 
directors. 

Meailiillr.  Pa. — The  Meadvllle.  Conneautvlllc  &  Al 
blon  Traction  Co.  has  been  incorporated:  capital. 
$100,000.     J.  J.  De  Kinder,  Pres.,  Philadelphia. 

Monara.  Pa. — The  Jfonaca  Heights  St.  Rv  Co.  has 
been  incorporated:  capital,  s>7..")00.  .Tas.  H.  Welch  anil 
.lohn  T.  Taylor,  both   of  Monaca,  are  directors. 

Netr  Castle.  Pa. — The  New  Castle  St.  Ry.  Co.  Is  re- 
poi-ted  to  have  plans  for  5  new  extensions,  to  cost 
about  $2,-)0.000. 

Piltxhiirii.  Pii. — The  Pittsburg  Rys.  Co.  (.T.  Miu-phy, 
<;en.  Supt..  Pittsburg)  is  reported  to  be  planning  a 
street  car  line,  either  surface  or  elevated  in  Grant 
Boule.  The  route  for  the  new  line  has  been  filed  in 
the  Allegheny  County  Recorder's  Office  as  an  extension 
to  the  Grant  and  Liberty  St.  Ry.,  chartered  in  De 
cember. 

Seieieklcii.  Pa. — The  Sewickley  &  I-eetsdale  Electric 
St.  Ry.  Co.  has  been  incorporated ;  capital,  $18,000. 
W.  A.  Park  and  .1.  1>.  White  Rochester,  and  .lohn  War 
ren.  Beaver  I'^alls,  are  the  directors. 

Ilnltimove.  Mil. — The  Tinited  Rys.  &  Electric  Co.  ( D. 
1$.  Banks.  Ch.  Engr.,  Baltimore)  is  stated  to  have 
signed  a  contract  for  the  perpetual  lease  of  the  Balti- 
more, Sparrow's  I*oint  &  Chesapeake  Ry.,  4:1  miles  of 
track.  The  line  will  connect  this  city  by  trolley  with 
the  Maryland  St.  Works  at  Sparrow's  Point,  and  will 
be  extended  to  and  along  Chesapeake  Bay  Shore  below 
North  Point,  where  summer  i-esorts  will  be  established. 

I  tira.  .V.  v.— 1).  W.  Lewis.  177  Chambers  St..  New 
York.  Is  reported  Intei-estcd  in  the  cdnstruction  of  an 
electric  railway  from  t'tica  to  Deposit,  via  Masonvile, 
Roi'k    Koyiil   ami  Cannonsville. 

Uairixhurii.  /'*/. — The  ilarrlsburg  Ti-actbin  Co.  is 
reporteil  to  have  decided  to  improve  its  system,  in 
eluding  the  (Muist ruction  of  an  additional  power  p'ant 
and  bulldiug  lines  to  llummelstown  and  Dauphin. 
F.  B.  Musser,  ,Supt..  Ilarrlsburg. 

Itarenstrood.  W.  Va. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  H.  L.  Smith. 

Lancaster,  O. — Contracts  are  stated  to  have  been 
awarded  bv  the  Scioto  Valley  Traction  Co.  for  the 
heavy  electrical  machiner.v  for  Its  power  house  and 
sub-stations  to  the  Bullock  Electrical  Co.  of  Cincin- 
nati for  about  $100,000.  The  contract  for  the  work 
for  the  high  tension  line  was  awarded  to  the  Pittsburg 
Deduction  Co.  Within  the  next  30  days  specifications 
for  the  power  house  at  Reese's  Station  will  be  pre- 
pared by  Electrical  Engr.  W.  E.  Baker,  of  New  York. 
N.  Y.  The  contract  for  grading  the  roadbed  from 
Circlevllle  to  Chllllcothe  will  be  awarded  as  soon  as 
the  surveys  and  right-of-ways  can  be  ad,iusted. 

Marion,  O. — C.  C.  Wade  and  Geo.  Karb  are  about  to 
petition  the  Council  for  a  franchise  for  an  electric 
railway  between  Marion  and  B'indlay. 

The  City  Council  Is  stated  to  have  granted  a  fran- 
chise to  the  Columbus,  Delaware  &  Marlon  Electric 
Ry,  Co, 

Peoria.  III. — It  is  reported  that  the  Peoria  &  Pekln 
Trnlon  Ry.  Co.  will  expend  about  $250,000  this  spring 
In  improvements. 

Berlin,  Wis. — A.  L.  Hutchinson,  of  the  Madison 
Northeastern  Electrical  !{,v,  Co.,  is  stated  to  have 
petitioned  for  a  franchise  for  a  line  through  the  city. 

Plover,  Wis. — The  Wisconsin  River  Ry,  &  Power  Co. 
of  Plover  has  been  incorporated,  with  a  capital  of 
$100,000,  to  construct  and  operate  a  street  railway 
from  Plover,  through  Stevens  Point  and  Wausau.  The 
company  will  also  conduct  a  business  of  electric  light 
Ing  and  heating,  to  operate  grist  and  flour  mills  and 
many  other  mills  which  may  l)e  run  by  electricity. 
incorporators  ;  Neai  Brown,  Walter  Alexander,  and  C, 
D.  Jonea. 


Kenosha,  Wis. — The  power  house  of  the  Kenosha 
Gas  &  Electric  Co.  is  reported  to  have  been  damaged 
by  flre  to  the  extent  of  about  $11,000. 

La  Crosse,  Wis. — The  contract  for  the  construction 
of  a  trolley  line  from  La  Crosse  to  Viroqua,  to  he 
built  by  the  La  Crosse  &  Eastern  Ry,  Co,,  is  stated 
to  have  been  awarded  to  Collins  &  Co.,  of  Chicago,  III. 

Two  Rivers,  Wis. — IL  C,  Hlgglns,  of  Sterling,  III., 
Is  reported  interested  in  the  building  of  an  electric 
line  from  Two  Rivers,  Wis,,  to  Door  County. 

West  Bay  City,  Mich. — I^ocal  press  reports  state 
that  Busch  Bros,,  of  Buffalo,  N,  Y.,  have  prepared 
plans,  estimates,  etc.,  for  an  electric  railway  to  be 
constructed  through  West  Bay  City,  Saginaw,  Bridge- 
port, Clio,  Mt.  Morris,  Flint,  Fenton  and  Holly  to 
Pontlac ;  estimated  cost  of  road  is  $1,000,000, 

Minneapolis,  Minn. — The  St,  Ry.  Co.  Is  reported  as 
having  the  plans  drawn  for  its  Ilennepln  Ave.  power 
station.  It  is  expected  that  the  company  will  expend 
$100,000  on  the  new  plant.  Work  will  begin  in  the 
spring.  The  new  building  will  also  contain  the  gen- 
eral offices  of  the  company, 

Keokuk.  la. — The  Keokuk  Electric  Ry,  &  Power  Co, 
has  completed  a  survey  for  an  interurban  electric 
railway  from  Keokuk  to  Ft,  Madison,  a  distance  of 
about  20  miles, 

.ishtabiila.  0. — The  Ashtabula  &  Lake  Shore  Ky.  Co, 
is  reported  formed,  to  construct  an  electric  railway 
between  Ashtabula  and  Woodland  Beach  Park.  W.  S. 
McGeehan,  of  Youngstown,  is  reported  Interested. 

Cincinnati,  0. — It  is  stated  tliat  the  Cincinnati  & 
Columbus  Traction  Co,  will  build  an  electric  line  from 
Cincinnati  to  Washington  C,  H, 

Qcnoa,  O. — The  Lake  Shore  lilectric  Ry,  Co,  is  re- 
ported to  be  considering  the  construction  of  a  line 
from  Genoa  to  Lakeside,  a  distance  of  about  30  miles, 
F.   .1.   Stout,   Gen.  Supt.,  Toledo, 

Hulliran,  Ind. — The  Indiana  Coal  Belt  Traction  Co., 
of  Sullivan,  has  been  incorporated,  with  a  capital  of 
$100,000,  by  Chas,  I.  Davis,  Wm,  II,  Crowder,  and 
others. 

Des  Moines,  la. — It  is  reported  that  the  Interurban 
Ry,  Co,  will  construct  about  80  miles  of  new  road 
during  the  coming  year,  Jas.  Welch,  Ch.  Engr.,  Des 
-Moines. 

Lniiisville.  Ky. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Falls  City  Belt  Line  Co. 

Prosperity,  Mo. — It  is  reported  that  the  Southwest 
Missoui-i  Electric  Ry.  Co.  will  expend  about  $1,000,000 
ais  year  In  improvements.  The  capital  will  he  in- 
.•reased  from  $800,000  to  $1,500,000.  New  engines 
and  dynamos  and  new  rolling  stock  will  be  added  to 
the  e<uiipnieut.  The  line  will  he  extended  at  once 
from  Prosperity  to  Duenweg  and  from  .loplin  to  (,'arl 
.Junction,  a  distance  of  10  miles,  .Another  line  will 
probably  he  built  from  Galena  to  Baxter  Springs, 
Kan,     E,  J.  Pratt,  Ch,  Electrician,  Webb  City, 


-See  "I'ower  Plants,  Gas  and  Elec- 


(IrecnviUe,  Miss.- 
tricity," 

Xeicport.  Ky. — Col,  .\,  S.  Berry  Is  reported  inter- 
ested in  the  construction  of  an  electric  railway  l)e- 
tween  Newport  and  .Alexandria,  Ky, 

Oirenshoro,  Ky. — -A  company  is  being  organized  here 
to  construct  an  electric  railway  from  this  city  through 
Curdsvllle,  Delaware,  Calhoun,  Llvermore  and  Hart- 
ford, a  distance  of  about  50  miles,  ,Tohn  G,  Delkeer, 
of  Owensboro  :  C,  A.  Hopkins,  of  Loveland,  and  Wade 
Cushing,  of  Cincinnati,  are  among  the  incorporators. 

f.ouisrille,  Ky. — Peyton  N,  Clarke  is  reiJorted  inter- 
ested in  the  construction  of  an  electric  railway  from 
Louisville  to  Mt,  A\'ashington, 

Tcnirkana.  Tex. — The  Texarkana  Traction  Co,,  of 
'I'exarkana,  has  been  incorporated,  with  a  capital  of 
.Sliio.OiMt,     Incorporators:  E.  .1,  Spencer,  K,  W,  Rogers. 

nnd  others. 

Omaha.  Neh. — Local  press  reports  state  that  the 
Omaha  St.  Kv,  Co,  will  construct  a  power  plant,  at  a 
cost   of  about   $500,000, 

Casper.  Wyo. — C.  IT.  King,  of  Casper,  is  reported 
interested  In  the  construction  of  an  electric  railway 
between   Casper   and   Lander, 

Snohomish.  Wash. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Everett  &  Snohomish 
Rapid  Transit  Co, 

Tacoma.  Wash. — The  Council  has  granted  E,  J, 
Felt  a  franchise  to  construct  and  operate  a  street 
railway   in  Tacoma, 

Santa  Ana.  Cal. — W,  S.  Collins,  Pres,  of  the  New- 
port Beach  Co,,  and  promoter  of  the  proposed  Santa 
Ana  &  Newport  Beach  Electric  R,  R,,  is  stated  to 
have  petitioned  the  City  Council  for  a  franchise. 
Length  of  proposed  line  is  12  miles. 

Ashland,  Neb. — E.  C,  llurd,  of  Akron,  0„  and  11.  H, 
Wilson,  of  Lincoln,  are  reported  interested  in  the  con- 
struction of  an  electric  railway  from  Lincoln  to 
Omaha  and  Ashland. 

RAILROADS. 

.Attleboro,  Mass. — The  New  Y'ork,  New  Haven  & 
Hartford  R,  R,  Co,  Is  stated  to  have  completed  surveys 
for  the  abolishment  of  the  grade  crossings  in  Attle- 
boro. the  work  having  been  done  under  Asst,  Ch.  Engr. 
Hardy,  of  Roxbury.  The  plans  contemplate  a  4-track 
system  between  Attleboro  Centre  and  HebronvUle. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  Dlrs,  of  the  Pennsylvania  R,  R,  Co.  and  of  the 
Pennsylvania  Co,,  operating  the  lines  west  of  Pitts- 
burg, at  a  meeting  at  the  Broad  St,  Station  .Ian,  28, 
approved  plans  for  a  low  grade  freight  cut-off  to  run 
from  Enon,  on  the  Ft,  Wayne  road,  to  Red  Bank,  on 
the  low  grade  division  of  the  Allegheny  Valley  R,  K,, 
and  ordered  that  contracts  be  let  at  once.  The  road 
will  be  double  tracked,  with  enormous  freight  yards  at 
b  ith  ends,  and  will  cost  about  $6,000,000,  They  also 
authorized  tlie  construction  of  an  electric  plant  at  the 
12th  St,  yards,  Chicago,  III,,  to  cost  $40,000;  addi- 
tional coal  dumping  machinery  to  be  built  at  Ashta- 
bula, O.,  to  cost  $.">0.()0o :  a  power  plant  at  Cleveland. 
O..  to  cost  $115,480,  and  a  power  plant  at  Erie,  Pa,,  to 
cost  $27,000, 


New  Castle,  Pa. — It  Is  stated  that  the  Big  Run 
l)ranch  of  the  Buffalo,  Rochester  &  Pittsburg  E,  K, 
Co,  Is  to  be  extended  from  New  Castle  to  Butler,  a 
distance  of  about  20  miles.  J.  M.  Floesch,  Ch.  Engr., 
Rochester,  N.  Y. 

Pittsburg,  Pa. — The  Jones  &  Laughlln  Steel  Co.  is 
reported  to  have  asked  the  Pittsburg  &  Lake  Erie  R. 
R.  Co.  to  change  the  line  of  its  Monongahela  division, 
a  distance  of  2  miles,  at  a  cost  of  $800,000. 

Local  press  reports  state  that  plans  are  being  pre- 
pared by  the  engineering  department  of  the  Pittsburg 
&  Lake  Erie  R,  it,  for  Freight  terminal  Improvements 
on  the  Southslde,  Involving  an  expenditure  of  atwut 
$1,000,000.     J.  A.  Atwood,  Ch.  Engr.,  Pittsburg. 

The  Select  Council  Is  stated  to  have  passed  the  or- 
dinance granting  a  franchise  and  right  of  way  to  the 
Pittsburg,  Carnegie  &  Western  K.  R.,  the  Wabash  ex- 
tension.    Jas,  Ramsey,  Jr„  Pres,,  St.  Louis,  Mo. 

Baltimore,  Md. — A  press  report  states  that  the  Bal- 
timore &  Ohio  a.  R.  Co.  will  expend  $1,000,000  (or 
improvements  on  the  division  terminals  of  the  Cleve- 
land, Lorain  &  Wheeling  K.  K.  at  Holloway,  O.  The 
improvements  include  new  yards,  1  Vj  miles  long,  con- 
taining 50  tracks,  and  a  roundhouse  with  28  engines 
capacity.  The  company  also  proposes  constructing  a 
cut-off  road  from  wheeling,  W.  Va.,  through 
Greene  County,  Pa.,  to  the  Fayette  County  coke 
region.  The  surveys  have  been  made.  By  bridg- 
ing the  Monongahela  near  Masontown  and  running 
a  .Ine  to  Waynesburg  and  from  there  to  Wheeling,  a 
route  65  miles  long  from  Monongahela  River  to  Wheel- 
ing will  be  secured.  J.  M.  Graham,  Ch.  Engr,,  Balti- 
more, 

Barmore.  S.  C. — Application  for  a  commission  an.d 
charter  has  been  filed  by  the  Ware  Shoals  Mfg,  Co, 
to  build  a  railroad  from  Barmore  to  Ware  Shoals,  5 
miles,  R,  W,  Shand,  of  Columbia,  is  one  of  the  in- 
corporators ;  capital,  $10,000,  Name  to  be  Ware 
Shoals  Ky,  Co, 

Parkersburg,  W.  Va. — Press  reports  state  that  con- 
tracts will  soon  be  let  for  the  construction  of  a  rail- 
road between  Zanesville  and  Parkersburg,  a  distance 
of  about  68  miles ;  probable  cost  of  construction  Is 
$4,760,000,  J,  T.  Blair,  of  Parkersburg,  Pres.  Little 
Kanawha  R.   R.,  is  reported  Interested. 

Fairmont,  W.  Ta. — L.  B.  Harr,  M.  L.  Hutchinson, 
and  others,  of  Fairmont,  are  stated  to  have  applied 
for  a  charter  for  the  Fairmont  Short  Line  R.  R.  to  be 
constructed  from  Hoult,  hy  way  of  Fairmont,  to  Col- 
fax. 

.Magnolia,  W.  Va. — A  charter  has  been  granted  to 
the  -Morgan  County  R.  R.  Co.,  of  Martinsburg,  W.  Va., 
to  build  a  road  from  Magnolia  to  Deep  Gully  ;  capital. 
$10,000,  Incorporators:  Fred,  G.  Griffith,  of  Balti- 
more, Md. ;  John  J.  Bumbardner,  of  Westminster,  Md., 
and   otliers. 

Paw  Pain,  W.  Va. — The  Potomac  R.  R.  Co.  has  been 
incorporated,  with  a  capital  of  $10,000,  to  construct 
and  operate  a  railroad  from  Paw  Paw  to  the  State 
line  of  West  Virginia  and  Maryland.  Incorporators: 
Fred.  G,  Griffith,  of  Baltimore,  Md,  :  John  J.  Bum- 
bardner, of  Westminster,  Md.,  and  others. 

Danville,  III. — The  Big  Four  R.  R.  Co.  is  reported  to 
be  planning  extensive  improvements  at  Danville,  111., 
to  be  made  during  the  year,  A  new  line  will  be  built 
from  Vermillion  Heights  to  Tilton.  A  roundhouse 
capable  of  housing  5  engines  will  be  built  this  spring, 
at  a  cost  of  $45,000,  and  a  new  freight  station  also 
will  be  built,  at  a  cost  of  $12,000,  G,  W,  Kittredgc. 
Ch.    Engr.,   Cincinnati,  O. 

Dodge  City,  la. — It  is  stated  that  the  Santa  Fe  will 
build  at  once  from  Dodge  City  to  Liberal.  Kan.,  con- 
necthig  the  Santa  Fe  main  line  with  the  Rock  Island. 
W.  B.   Storey,  Ch.  Engr.,  Topeka. 

Chicago,  111. — The  Chicago,  Terre  Haute  &  Southern 
Ry.  Co.  has  been  incorporated,  with  a  capital  of  $200,- 
000.  to  construct  a  railroad  from  Chicago  Into  Lane 
County,  Ind,,  and  through  the  counties  of  Lane,  New- 
ton, Benton,  Warren,  Fountain,  Vermillion,  Parke  and 
N'Igo,  to  a  point  in  Sullivan  County;  length  of  the 
road  will  be  about  200  miles.  Incorporators  :  Wm.  It. 
Cloyes.  Geo,  E,  Pottlnger,  and  others,  all  of  Chicago. 

A  cliarter  has  been  granted  to  the  Manufacturers' 
Junction  Ry,  Co,  to  build  a  railroad  from  a  point  on 
the  west  bank  of  the  south  branch  of  Chicago  River. 
between  Lake  and  16th  Sts,,  In  a  southerly  and  west- 
erly direction  to  a  terminus  at  or  near  section  20, 
Township  38  north.  Range  13  east ;  capital,  $1,0(10,- 
000.  Incorporators:  Henry  A.  Rust,  Ivor  Jeffrey. 
Leverett  Thompson,  and  others,  all  of  Chicago. 

Newton,  Miss. — It  Is  stated  that  the  Mobile,  Jack- 
son &  Kansas  City  R,  R,  Co,  Is  to  construct  a  line 
from  Newton  to  New  Albany,  a  distance  of  160  miles. 
It  also  proposes  constructing  a  branch  line  into  ElUs- 
vllle. 

Dyer,  Ark. — The  Arkansas  Coal  &  Mineral  R.  R.  Co. 
has  been  incorporated,  with  a  capital  of  $350,000,  to 
construct  a  railroad  from  Dyer  through  the  coal  min- 
ing districts  of  Huntington  and  adjacent  territory  (or  a 
distance  of  50  miles.  Incorporators  are  citizens  of 
Clarksvllle.  Huntington  and  Fort  Smith.  E.  T.  Mc- 
Connell  and  John  J.  Goldsby  are  among  the  principal 
stockholders. 

Helena,  Ark  — The  Eastern  Arkansas  Ry,  Co.  Is  re- 
ported incorporated,  with  a  capital  of  $1,650,000,  to 
construct  a  line  110  miles  in  length  from  Helena 
through  St.  Francis  Valley  to  the  Missouri  line. 

Huntington,  Ark. — A  charter  has-been  granted  to 
the  Arkansas  Coal  &  Mineral  K.  R,  Co..  with  a  capital 
of  $350,000.  Incorporators  :  John  F.  Williams,  Pres., 
Huntington  ;  John  W.  Goolsby,  Secy.,  Waldron. 

El  Reno,  Okla.  Ter. — The  Denver,  El  Reno  &  New 
Orleans  R,  K,  Co.  has  been  Incorporated,  with  a  capi- 
tal of  $5,000,000.  The  proposed  line  will  be  1.000 
miles  in  length  and  will  run  through  the  counties  of 
Beaver.  Woodward.*  Dewey,  Blaine,  Canadian.  Cleve- 
land and  Pottawattomle  In  Okla,  Principal  office  to 
be  at  EI  Reno, 

Houston,  Tex. — It  Is  stated  that  the  Southern  Pa- 
cific R,  R,  Co,  is  considering  the  building  of  a  tunnel 
under  its  tracks  on  Montgomery  Ave.,  in  the  5th 
Ward  :  probable  cost,  $115,000,  Wm.  Hood,  Ch.  Engr., 
San  Francisco,  Cal, 

Dallas.  Tex. — The  St,  Louis  Southwestern  Ry.  Co. 
of  Tex.  on  Jan.  24  Is  stated  to  have  decided  to  borrow 
$500,000  with  which  to  complete  the  road  Into  Dallas, 
and  for  depot  betterments  in  that  city,  M,  L.  Lynch, 
Ch.  Engr.,  Tyler,  Tex. 
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Taeoma,  Wa*h. — A  press  report  states  that  the  Ca- 
nadian Pacific  K.  U.  Co.  will  next  year  cousiruct  a 
railroad  from  Tacoma  to  Sumas,  a  distance  of  about 
180  miles.  Edwin  H.  McHenry,  Ch.  Engr.,  Montreal, 
Que. 

SKtmUeo,  Ore. — The  Columbia  Southern  R.  R.  Co., 
which  now  operates  a  line  TO  miles  in  longtb  between 
Shanlko  and  Begjis,  Is  reported  to  be  preparing  to  ex- 
tend the  road  south  about  150  miles  to  South  Bend.  In 
the  southern  part  of  Crook  County.  A.  E.  Uammond, 
Ch.   Ehigr.,  Shanika 

OltaKO,  Ont. — The  survey  of  the  Ottawa,  BrockvlUe 
&  St.  Lawrence  Ry.  Is  reported  completed.  The  new 
line  will  be  3C  miles  in  length. 

VaHcourer,  B.  C. — Thos.  W.  Jones,  of  Victoria.  Is 
reported  Interested  in  the  construction  of  a  railroad 
from  Vanc-ouver  to  New  Westminster  and  east  through 
Surrey,  Langley,  Matsqul  and  Sumas  to  ChllUwade. 

PUBLIC  BUILDINGS. 

Everett.  Slius. — Bids  are  wanted  Feb.  10  for  erect- 
Ins  •  police  station.  Geo.  Dockum,  Secy.  Police  Sta- 
tion. Com. 

Sete  Yoric,  y.  r. — Plana  have  been  filed  for  the 
erection  of  a  2-story  brick  and  stone  edifice  at  143d 
St.  and  Willis  Are.  for  the  congregation  of  the 
Congregational  Church  of  N.  Y.,  to  cost  ?50,000. 
Architects,  Dodge  &  Morrison,  82  Wall  St. 

Philadelphia,  Pa.- — The  National  Water  Tube  Boil- 
er Co..  of  New   Brunswick,   N.   .1..  is   stated   to  have  ' 
submitted    the   lowest   bid   for    the   Installation   of   2 
water  tube   boilers  at  the   Philadelphia    Hospital,  at 
»9,500. 

Bultalo,  .V.  y. — F.  G.  Ward,  Comr.  of  Pub.  Wks.,  is 
in  favor  of  a  new  public  market,  built  of  steel  and 
glass,  with  a  granolithic  floor,  and  no  wood  In  It. 

Wilmiiiglo»,  Del. — The  Council  has  authorized  the 
City  Solicitor  to  prepare  an  ordinance  providing  for 
a  lH>nd  Issue  for  the  erection  of  a  city  hall. 

Hulfttlo,  X.  v.  — It  Is  stated  that  plans  are  being  pre- 
pare<l  for  a  quarantine  hospital,  to  be  erected  on  the 
site  of  the  lOast  Ferry  St.  structure ;  probable  cost, 
foO.OOO. 

I'rrth  .imboy.  .V.  J. — Plans  are  stated  to  have  been 

Sreiiared  for  an  edifice  for  the  Congregation  of  St. 
lary's  K.  C.  Church,  to  be  erected  at  Center  and  Me 
cbanic  Sts.,  at  a  cost  of  $00,000.  Rev.  B.  T.  O'Connell. 
I'astor. 

HanklH,  Pa. — Jos.  Hankin  4  Co..  of  Braddock,  are 
stated  to  have  received  the  contract  for  the  erection 
of  an  edifice  for  the  Congregation  of  the  Croatian 
Catholic  Church  in  Rankin,  to  cost  $40,000. 

The  Italian  Catholic  Congregation  are  reported  to 
be  considering  plans  for  the  erection  of  an  edifice  in 
Rankin,  to  cost  $50,000. 

Homenteoil,  Pa. — Bids  are  wanted  Feb.  IG  for  erect- 
ing the  Greek  Catholic  Church  on  Dixon  and  10th 
Sts.     .\ddress  .Vrchitect  de  Bolula,  Zanesville,  O. 

Baltimore,  Ud. — John  Cowan,  100  W.  Madison  St.. 
is  reiM>rted  to  have  received  the  contract  for  the  erec- 
tion of  the  surgical  building  for  the  Johns  Hopkins 
Hospital.  The  structure  will  be  a  5-story  brick  build- 
ing and  cost  about  $12.o,000. 

.Vcw  Uartinnville,  W.  Va. — The  North  M.  E.  Church 
is  reported  destroyed  bv  fire.  Rev.  D.  A.  Denton,  Pas- 
tor. 

Can<on,  O. — Melbourne  Bros.,  of  Canton,  have  se- 
cured the  contract  for  erecting  the  market  house  and 
auditorium,    for    $120,747- 

Vayton,  O. — Wlcoff  &  Harrison  are  stated  to  have 
received  the  contract  for  erecting  a  church  for  the 
Raper  M.  E.  Society,  at  a  cost  of  $30,000.  Rev.  J. 
J.    McCabe,   Pastor. 

Logan»port,  Ind. — The  Bd.  of  School  Trus.  are  hav- 
ing plans  prepared  for  a  public  library  building,  to 
cost  $25,000.     Qulncy  A.  Myers,  Secy,  of  Bd. 

Terre  Haute,  Ind. — Crawford  Fairbanks  Is  stated  to 
have  offered  this  city  $50,000  for  the  erection  of  a 
library. 

Jackmn.  ilich. — All  bids  received  Jan.  27  for  erect- 
ing the  Carnegie  Library  are  stated  to  have  been 
rejected.  New  bids  will  again  be  received.  Ferry 
&  Clas,  Archts.,  MilwaiUcee,  Wis.  B.  L.  Carlton, 
Secy. 

8t.  Paul,  Minn. — The  Senate  is  stated  to  have 
paased  a  bill  providing  for  an  appropriation  of  $1,500.- 
000  for  the  completion  of  the  Capitol. 

'Ooitnca  Bluffs,  la. — It  Is  stated  that  the  First  Con- 
gregational Society  will  erect  a  $30,000  church. 

Marion.  Ind. — Richards,  McCarty  &  Bulford. 
Architects,  of  Columbus,  O.,  write  that  contracts  for 
erecting  a  Jail  In  Marlon  have  been  awarded  to  P.  B. 
Patton,  of  Marlon,  and  to  the  Champion  Iron  Co.,  of 
Kenton,  0.;  toUl  bid,  $92,600. 

CiiK-inaoti,  O. — Bids  are  wanted  Mar.  16  for  $100.- 
000  bonds  to  be  used  for  erecting  one  or  more  hospi- 
tals.    Edwin  Henderson,  City  Clk. 

Porttmouth,  O. — Bids  will  be  received  Feb.  16  by 
E.  D.  Poffenberger.  Secy.  Library  Bd.,  for  furnishing 
material  and  erecting  a  library.  Richards,  McCarty  & 
Kulfo^d,  Archts.,  Columbus,  O. 

ShelbyvUle,  tnd. — Press  reports  state  that  bids  re- 
cently received  by  the  BIdg.  Com.  of  the  City  Council 
for  erecting  city  hall  have  been  rejected,  lowest  bid 
being  $37.SO0,  and  it  Is  stated  that  new  bids  will  be 
received  Feb.  17. 

Uamhurg,  Ark. — It  is  stated  that  bids  are  wanted 
Feb.  23  for  erecting  a  court  house.  W.  F.  McCorabs, 
Co.  Comr. 

Bakenfleld,  Cat. — The  Congregation  of  the  Method- 
ist Episcopal  Church  is  reported  considering  the  erec- 
tion of  an  edifice,  to  cost  $20,000. 

Fremont,  Xeb. — Bids  are  wanted  Feb.  10  for  en- 
larging and  Improving  German  Lutheran  Orphan  Asy- 
lum.    A.  U.  Dyer,  Archt..  Miller  &  Loomis  BIdg. 

Omaha,  Keb. — John  McDonald,  N.  Y.  Life  BIdg.,  Is 
stated  to  have  prepared  plans  for  a  brick  edifice  for 
the  Congregation  of  the  First  Christian  Church,  to 
coat  $40,000. 

lAbrarlei. — Andrew  Carnegie  is  staited  to  have 
made  the  following  cities  offers  for  libraries :  Augusta, 
Ga.,  $50,000;  nornellsvllle,  N.  Y.,  $25,000. 


BUSINESS    BUILDINGS. 

Boston,  Hags. — The  5-story  brick  building  at  215 
Franklin  St.  Is  stated  to  have  been  destroyed  by  Are 
Jan.   27.     Owner,  Horace  B.  Taylor. 

PittsflclJ.  Mass. — The  Stanley  Electric  Co.  is  hav- 
ing plans  made  for  a  storage  building,  to  cost  $20,- 
000;  also  contemplate  other  new  buildings  in  the 
spring. 

Binghamton,  X.  Y. — The  Y.  M.  C.  A.  Is  about  to 
purchase  a  site  for  new  building. 

Brooklyn,  N.  Y. — It  Is  stated  that  the  Bedford 
branch  of  the  Brooklyn  Y.  M.  C.  A.  will  erect  a 
building  at  Monroe  St.  and  Bedford  Ave. ;  probable 
cost,   $250,000. 

The  Congregation  of  the  St.  Thomas'  P.  E.  Church 
is  reported  to  be  considering  the  erection  of  a  brick 
parish  building.  Architect,  Herbert  B.  Brewster,  45 
Exchange  PI.,  New  York  City. 

Buffalo,  a.  Y. — It  is  stated  that  the  Buffalo  Realty 
Co.  will  erect  a  business  building  at  Main  and  Wash- 
ington Sts.,  to  be  occupied  bv  the  Wm.  Hengerer  Co. 
The  structure  will  bo  0-stoiy,  and  measure  137x200  ft. 

Jersey  City,  y.  J. — The  plans  of  Edw.  M.  Patter- 
son, 76  Jlontgomery  St.,  are  stated  to  have  been  ac- 
cepted for  the  erection  of  a  5-story  brick  bujlding  at 
Henderson  St.  and  Newark  Ave.  for  Emanuel  Gross, 
to  cost  between  $50,000  and  $60,000. 

Allegheny,  Pa.^-lt  Is  stated  that  Crulkshank  Bros, 
will  erect  a  6-story  warehouse  at  Preble  and  Island 
Aves. 

McKeesport,  Pa. — It  is  reported  that  the  Elks,  of 
this  city,  win  erect  a  temple  on  5th  Ave.,  to  cost 
$50,000. 

Pittsburg,  Pa. — A  permit  Is  stated  to  have  been 
granted  the  I'lttsbiirg  Opera  House  Co.  for  remodel- 
ing Its  building  to  conform  with  the  widening  of  Dia- 
mond  St. ;    estimated   cost,   $100,000. 

Baltimore,  Md. — Jackson  C.  Gott,  218  N.  Charles 
St.,  is  stated  to  have  been  selected  to  prepare  plans 
for  a  6-story  brick  52x90-ft.  business  building,  to  be 
erected  on  Light  and  Balderson  Sts.,  for  Albert 
Gottschalk. 

It  is  stated  that  Nixon  &  Zimmerman  will  erect  a 
lOOxieO-ft.  theater  on  Howard  St.,  to  cost  about 
$,•100,000.     B.  H.  Marshall,  of  Chicago,  111.,  Archt. 

Blairsvillc,  Pa. — Press  reports  state  that  bids  will 
be  received  Feb.  14  bv  t'has.  M.  Itohin.son,  Archt.,  liUO 
W.  Chestnut  .\ve.,  .\ltoona,  Pa.,  for  erecting  the  First 
National  Bank,  estimated  cost  about  $50,000. 

Roanoke,  Va. — The  Norfolk-Western  Ry.  Co.,  Geo. 
P.  Johnson,  Dlv.  Supt.,  is  reported  as  having  plans 
prepared  for  a  stone  depot  to  be  erected  here,  to  cost 
about  $100,000. 

Jacksonville,  Fla. — The  Consolidated  Naval  Stores 
Co.  and  the  Consolidated  Grocery  Co.  are  reported  to 
be  considering  the  erection  of  a  5  story  100xl34-ft. 
brick  office  building  and  warehouse  on  West  Bay  St. 

Cleveland,  0. — Fugnian  &  T'hlrich,  89  Euclid  Ave., 
are  stated  to  have  prepared  plans  for  the  9-story  brick 
office  building  to  be  erected  at  Huron  St.  and  Euclid 
Ave.,  to  cost  $350,000. 

Columbus,  O. — It  is  stated  that  the  Pabst  Brewing 
Co.  will  erect  a  3-8tory  office  building  at  19th  St.  and 
Mt.   Vernon  Ave.,  at  a  cost  of  $25,000. 

Morgantown,  W.  Va. — Rlter-Conley  Co.,  55  Water 
St.,  Pittsburg,  I'a.,  is  reported  to  have  received  the 
contract  for  the  erection  of  a  building  for  the  West 
Virginia  Plate  Glass  Co. ;  approximate  cost,  $85,000. 

Danville,  III. — See  "Railroads." 

Chicago,  III. — The  warehouse  of  the  Plankinton 
Packing  Co.,  at  IGth  St.  and  Muskegon  Ave.,  and  that 
of  Adolph  Meincke  are  reported  destroyed  by  fire 
Jan.  21. 

Ija  Crosse,  Wis. — A  correspondent  writes  that  $120.- 
000  has  been  raised  toward  the  erection  of  a  hotel. 
Frank  Nixon  and  J.  ,T.  Hogan,  of  La  Crosse,  are  re- 
ported interested. 

Hheboygan,  Wis. — Ferry  &  Clas,  of  Milwaukee,  are 
stated  to  be  preimring  plans  for  a  brick  60x120  ft. 
theater  for  the  Sheboygan  Theater  Co.,  at  a  cost  of 
$25,000. 

Saginaw,  Mich. — Isaac  Bearinger,  of  this  city,  con- 
templates the  erection  of  a  Gstory  business  build- 
ing here  in  the  spring.  Architect,  W.  T.  Cooper, 
Saginaw. 

Council  Bluffs,  la. — Chas.  Cleaves,  of  Omaha,  Neb., 
has  prepared  plans  for  a  4-story  brick  building,  to 
be  erected  at  S.  Main  and  9th  Sts. 

Uinnenpolis.  Minn. — The  Twin  City  Rapid  Transit 
Co.  (R.  C.  Taylor.  Ch.  Engr.)  Ife  reported  as  havln? 
plans  prepared  for  an  office  building  to  be  erected  at 
11th  St.  and  Hennepin  Ave.;  probable  cost,  $100,000. 

Cairn,  III. — The  W.  P.  Ilalllday  heirs  are  reported 
to  be  having  plans  drawn  for  a  3-story  brick  business 
building  to  be  erected  at  4th  St.  and  Ohio  Levee. 
Kelly  &  Kusener,  1916  Commercial  Ave.,  Archts. 

Chicago,  III. — D.  H.  Burnham  &  Co.,  1142  Rookery 
BIdg.,  are  reported  to  have  prepared  plans  for  a  12- 
story  building  for  the  Union  League  Club  of  this  city ; 
probable   cost,    $1,000,000. 

The  Madison  BIdg.  Co.  is  reported  Incorporated, 
with  a  capital  of  $400,000,  to  erect  an  office  building. 
Incorporators :  Wm.  C.  Boyden,  Robt.  S.  McClure,  and 
others. 

Faribault,  Minn. — A.  F  Ganger,  of  St.  Paul,  Is  stat- 
ed to  have  prepared  plans  for  a  2-story.  44x100  ft. 
business  building,  to  be  erected  at  Central  Ave.  and 
4th   St.,  for  W.   N.  Cosgrove. 

(fuUlvan,  III. — Plans  are  stated  to  "have  been  ac- 
cepted for  the  erection  of  a  series  of  buildings,  includ- 
ing 4  dormitories,  an  administration  building  and  a 
power  bouse  for  the  Orphans'  and  Old  Folks'  Masonic 
Home,  to  be  erected  here,  to  cost  from  $300,000  to 
$400,000. 

Superior,  Wis. — The  Keystone  BIk.  at  7th  St.  and 
Tower  Ave.  Is  reported  destroyed  by  fire  Jan.  28. 
Peter  Truax  and  W.  Luby,  of  Eau  Claire,  are  the  pro- 
prietors. 

Waterloo,  la. — Henry  Myers  is  reported  to  be  con- 
sidering the  erection  of  an  opera  house  at  Park  Ave. 
and  Sycamore  St.,  to  cost  $40,000. 


JoUet,  III. — M.  Bollg  will  soon  erect  a  business  block 
on  Jefferson  and  Jollet  Sts. ;  cost,  $25,000.  Archi- 
tect, H.  Boehme,  101  Ottawa  St. 

St.  Paul,  Minn. — It  Is  stated  that  Foley  Bros.  & 
Kelly  will  erect  a  6-story,  200x100  ft.  warehouse  on 
Bway,  to  cost  $175,000.  Architects,  J.  Walter  Stev- 
ens, Drake  Blk. 

(Jak  Park,  lll.—U  is  stated  that  C.  B.  Scovllle  will 
erect  a  business  building  at  Lake  St.  and  Oak  Park 
Ave.,   to  cost  $200,000. 

Covington,  Ky.—S.  W.  .Spinks  will  build  a  $10,000 
warehouse  at  13th  and  Madison  Sts. 

Houston,  Tex. — A  permit  is  stated  to  have  been 
Issued  to  H.  Prince  for  the  erection  of  the  Olympic 
Opera  House  on  Prairie  Ave.,  at  a  cost  of  $20,000. 

San  Antonio,  Tex. — It  Is  stated  that  G.  Bedell 
Moore  will  erect  a  5-story  brick  business  building  at 
Ave.   C  and   Houston   St.,  to  measure  145x110  ft. 

St.  Louis,  Mo. — Herbert  C.  Chivers  Is  stated  to  have 
prepared  plans  for  the  building  for  the  Woman's  Mag- 
azine, to  be  erected  by  the  Mall  Order  Publishing  Co. 
on  Delmar  Ave.  The  structure  will  be  5-story  stone 
and  brick  building,  containing  a  printery. 

Chattanooga,  Tenn. — Chas.  and  Geo.  Relf,  of  the 
Chattanooga  Brewing  Co.,  are  reported  to  be  having 
plans  prepared  for  a  5-story  hotel,  to  be  erected  at 
9th  and  Chestnut  Sts.,  at  a  cost  of  $250,000. 

Hot  Springs,  Ark. — It  Is  stated  that  the  Security 
Bank  Co.  will  erect  a  6-story  office  building,  to  be 
equipped  with  electricity. 

Dallas,   Tex. — See  "Railroads." 

Seattle,  Wash. — Magnus  Kjelsberg  is  reported  to  be 
considering  the  erection  of  a  7-story  hotel  at  4th 
and  Madison  Sts. ;  probable  cost,  $100,000. 

Colorado  Springs,  Colo. — The  Colorado  National 
Bank  BIdg.  Co.  is  stated  as  having  plans  prepared  for 
a  4-story  brick  office  building  to  be  erected  at  Huer- 
fano and  Tejon  Sts.  for  the  Colorado  National  Bank. 
W.   S.   Nichols   is  reported  Interested. 

Spokane,  Wash. — It  is  stated  that  the  Medical  Lake 
Hotel  &  Sanitarium  Co.,  recently  formed,  will  erect 
a  70x120  ft..  3-story  hotel  and  sanitarium  at  Medical 
Lake.     C.  J.  Johnson  is  reported  interested. 

Eugene,  Ore. — Bids  are  wanted  Feb.  14  for  furnish- 
ing material  and  erecting  a  brick  building  for  store- 
rooms and  theater  purposes.  W.  D.  Pugh,  Archt., 
Salem,  Ore.  F.  L.  Chambers,  Pres.,  Eugene  Theater 
Co. 

New  YoiiK  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;   cr,  carpenter ;  and   b,   builder. 

52  ana  54  Bank  St,  C-story  br  tenemt  and  stores, 
c,  $20,000;  0,  Chas  M  Straub ;  a,  Ilorenburger  & 
Straub. 

231  to  235  Eldridge  St,  2  6-story  br  tenemts  and 
stores,  c,  total,  $80,000 ;  o  &  b,  Abraham  Sllverson  ; 
a,  Geo  F  I'elham. 

70  and  72  W  49th  St.  9-story  br  and  stone  hotel, 
c,  $175,000;  0,  Collins  BIdg  &  Const  Co;  a.  Small  & 
Schumann. 

11th  Ave  and  28th  St,  2-story  br  freight  house,  c, 
$30,000  ;  o  &  a,  Erie  Land  &  Impt  Co. 

Park  Ave  and  lo6th  St,  5-story  br  factory,  c,  $70,- 
000;  o,   Sigmund  Feust ;  a,  Chas  Baxter  &  Son. 

30  and  32  E  29th  St,  4-story  extension  to  3-story 
br  and  stone  telephone  exchange,  c,  $80.000 ;  o,  N  Y 
Telephone  Co ;  a,  C  L  W  Eidliiz ;  m,  D  C  Weeks  & 
Son. 

27  W  43d  St,  4-story  extension  to  4-story  br  and 
stone  club  house,  c,  $185,000 ;  o,  Racquet  &  Tennis 
Club;  a,  C  L  Eldlltz ;  m.  Marc  Eldlitz. 

Bway  and  44th  St,  alterations  to  5-story  br  and 
stone  theater  and  hall,  c,  $100,000;  o,  Klaw  &  Er- 
langer;   a,  J  B  McElfatrlck   &   Son. 

1204  to  1210  Bway,  alterations  to  4-story  br  dwell 
and  stores,  c,  $25,000 ;  o,  Maurice  Roganalr ;  a,  Tracy 
&  Swartwout. 

Bbookly.v,  N.  Y. 

Butler  St  and  5th  Ave,  5-story  br  factory,  c,  $63,- 
000  ;  o,  Morshelmer  &  Oldonbush  :  a,  F  H  Quimby. 

DWELLINGS. 

Alton,  111. — I'lans  have  been  prepared  for  a  $20,000 
rectory  for  St.  Mary's  B.  C.  Church. 

Covington.  Ky. — Henry  Feltman  will  build  a  $12,- 
000  flat  on  (Jreenup  St.  W.  P.  Bausmlth,  Sth  St,  Is 
the  architect. 

Denver.  Colo. — W.  B.  Fisher,  McPhee  BIdg..  has 
l)repared  plans  for  a  brick  and  stone  apartment  house 
at  2150  Champa  St.,  to  cost  $18,000. 

SCHOOLS. 

Boston.  Mass. — The  Sch.  House  Comn.  on  Jan.  29 
opened  the  following  bids  tor  Installing  a  ventilating 
and  heating  system  in  grammar  school  to  be  erected 
on  Heath  St.,  Roxbury  Dlst.  :  Huey  Bros.,  $15.567 : 
Bradlee  &  Chatman  Co..  $15,890:  A.  B.  Franklin, 
$15,965;  Pierce  &  Cox,  $15,995;  Lynch  &  Woodward, 
$16,671:  The  Merrill  Co.,  $16,877;  Clegborn  Co.,  $18,- 
840,  and  A.  A.  Sanborn,  $19,785. 

Bids  will  be  received  Feb.  9  by  the  Schoolhouse 
Comrs.  for  ventilating  and  heating  the  primary  school, 
George  Putnam  Dist..  on  School  St..  West  Roxbury. 
K.  Cllnson  Sturgis,  Chmn. 

Bids  will  be  received  Feb.  9  by  the  Schoolhouse 
Comrs.  for  Installing  a  plumbing  system  In  the  gram- 
mar school,  Lowell  Dlst.,  Heath  St.  R.  Clipston 
Sturgis,  Chmn. 

Buffalo,  N.  Y. — F.  G.  Ward.  Comr.  of  Pub.  Wks.. 
has  been  directed  to  prepare  plans  and  specifications 
for  an  8-room  school  on  Leroy  Ave.  and  (irider  St. 

Carthage,  N.  Y. — D.  D.  Kleff,  of  Watertown,  is  stat- 
ed to  have  been  selected  to  prepare  plans  for  a  50x 
80  ft.  high  school,  to  be  erected  at  James  and  Fulton 
Sts. 

Chautuui/ua,  Jf.  Y. — The  plans  of  Albert  Kelsey.  of 
Philadelphia,  I'a.,  are  stated  to  have  been  adopted  by 
the  Chautauqua  Institution,  at  Chautauqua,  as  the 
best  designs  for  a  permanent  model  city  to  cost  $2,- 
000,000,  to  be  laid  out  on  about  185  acres  of  land  at 
Chautauquai  At  present  only  4  buildings  will  be 
erected  :  A  Hall  of  Philosophy,  an  Arcade,  a  Grangers 
BIdg.,  and  a  Business  Men's  Club  House. 


Feb.  7,  1903. 


THE    ENGINEERING    RECORD. 


167 


yew  York,  N.  Y. — The  following  bids  were  opened 
Feb.  2  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  for 
sanitary  work  in  School  No.  188,  Boro.  of  Manhattan : 
Klrschhof  &  Brown,  .f  33,200  ;  Jas.  Harley,  288  Flat- 
bush  Ave.,  Brooklyn,  $19,708  (awarded  contract)  ; 
.Tasper  &  Goebel,  .$33,743  ;  Jas.  Fay,  $24,473  ;  Edw.  J. 
Renehan,  $26,000. 

Bai/onne,  N.  J. — The  Bd.  of  Educ.  is  stated  to  have 
passed  a  resolution  providing  for  the  issue  of  $100,- 
000  bonds  for  the  erection  of  a  school. 

Elizabeth,  N.  J. — Council  has  passed  an  ordinance 
providing  for  the  issue  of  $20,000  bonds  for  the  erec- 
tion of  an  addition  to  School  No.  5. 

Hcranton,  Pa. — Bids  are  wanted  Feb.  9  for  erecting 
a  high  school  at  Adams  Ave.  and  Gibson  St.  Gilbert 
N.  Edson,  Archt.,  Connell  Bldg.  Eugene  D.  Fellows, 
Secy.  Scrauton  Bd.  of  Control. 

Salem,  To.— The  Bd.  of  Trus.  of  Roanoke  College 
is  stated  to  have  approved  plans  for  the  erection  of  a 
science  hall,  to  cost  $25,000. 

Lakewood,  O. — The  Citizens  are  stated  to  have  vot- 
ed to  issue  $75,000  bonds  for  the  erection  of  a  school. 

Marietta,  0. — Bids  are  wanted  Feb.  24  for  erecting 
a  school.     J.  E.  Klintworth,  Clk. 

Crawfordsoille,  Ind. — Bids  are  wanted  Feb.  11  for 
erecting  a  school  in  Union  Township.  L.  Walter 
Breakes,  Trus.  Bd.  Educ. 

Marion,  Ind. — James  Long  is  reported  to  have  re- 
ceived the  contract  for  erecting  the  high  school,  for 
$39,190. 

Colfax,  lit. — A  high  school  to  replace  one  destroyed 
bv  fire  on  Jan.  28th  is  being  considered  by  the  Bd. 
of  Educ. ;  probable  cost,  $30,000. 

Jackson  Center,  0. — Bids  will  be  received  Feb.  25 
by  the  Bd.  of  I-Muc.  for  furnishing  material  and  erect- 
ing a  school.     F.  E.  Pool.  Clk. 

Cleveland,  0. — Bids  will  be  received  Feb.  23  by  the 
Bd.  of  Educ.  for  furnishing  material  and  erecting  a 
school. 

MunUjomery,  Ala. — Geo.  I.  Lovatt,  of  Philadelphia, 
I'a.,  is  stated  to  have  prepared  plans  for  the  2-story 
brick,  110x40  ft.  lecture  hall,  for  St.  Joseph's  College. 

Durant.  Ind.  Ter. — The  citizens  are  reported  to  have 
voted  to  issue  $15,000  school  bonds. 

El  lieno,  Okla.  Ter. — The  Citizens  are  stated  to 
have  voted  to  issue  $30,000  bouds  for  the  erection  of 
a  school. 

Dallas,  Tex. — Geo.  W.  Dodson,  395  Main  St.,  has 
secured  the  contract  for  erecting  a  3-story  brick 
building  for  Dallas  Commercial  College,  for  $11,020. 
J.  D.  Mathews,  Archt.,  395   Main  St. 

Hcspelcr,  Ont. — Bids  will  be  received  Feb.  21  by  A. 
J.  Brewster,  Secy.  Pub.  School  Bd.  for  erecting  an 
addition  and  for  changes  to  Hespeler  school,  includ- 
ing mason  work,  steam  heating,  brick  and  iron  work, 
etc. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Jfew  York,  N.  Y. — The  lowest  bids,  opened  Feb.  2 
by  John  McG.  Woodbury,  Comr.  of  St.  Cleaning,  were 
as  follows,  for  furnishing  250  steel  ash  carts  ;  Thos. 
Hill,  for  $110  each:  for  1,000  iron  ash  cans,  the 
Natl.  Enamelling  &  Stamping  Co.,  78  Beekman  St.. 
at  $2.33  each,  and  for  200  combination  can  and  bag 
carriers,  D.  J.  Barry  &  Co.,  123  Chambers  St.,  $11.87 
each. 

Sijracuse,  N.  Y. — Henry  Funda,  609  N.  Geddes  St., 
is  stated  to  have  secured  the  contract  for  the  con- 
struction of  a  garbage  plant  for  the  Syracuse  Reduc- 
tion Co. ;  probable  cost,  $30,000. 

Oranye.  2V.  .T. — Wm.  Schluer,  Secy.  Bd.  Health,  in 
his  annual  report  calls  attention  to  the  need  of  a 
garbage  crematory. 

Easton,  Pa. — H.  A.  Smith,  representing  the  Interna- 
tional Waste  Utilization  Co.,  is  reported  to  be  con- 
ferring with  Mayor  Lehr  and  Select  Councilman  Ton- 
kin on  the  question  of  establishing  a  garbage  crema- 
tory here. 

douth  Bend,  Ind. — A  committee  of  the  Common 
Council,  headed  by  Dr.  H.  T.  Montgomery,  of  the 
Ways  &  Means  Com!,  has  been  appointed  to  investigate 
a  site  for  a  garbage  crematory  and  devise  means  for 
raising  the  necessary  funds  to  install  a  crematory 
soon. 

Alexandria,  Ind. — City  Engr.  W.  3.  Overman  is  re- 
ported to  be  investigating  the  cost  of  constructing  of 
a  new  garbage  furnace. , 

Upokane.  Wanh. — Local  press  reports  state  that  bids 
are  wanted  by  the  Bd.  of  Pub.  Wks.  Feb.  12  for  fur- 
nishing materials  and  constructing  a  garbage  plant. 

GOVERNMENT   WORK. 

Ft.  McKinley,  Me. — Bids  will  be  received  by  Capt. 
A.  W.  Yates,  Q.  M.,  U.  S.  A.,  at  Portland.  Mar.  2,  for 
installing  a  water  system  at  Ft.  McKinley,  Me.,  as 
'advertised  In  The   Engineering  Record. 

Boston,  Mass. — The  T'.  S.  Senate  has  passed  the  bill 
appropriating  $100,000  for  the  establishment  of  a 
light  house  depot  for  the  2d  Dlst.  In  Boston  Harbor, 
Mass. 

Neicport,  R.  I. — ITie  following  bids  were  opened  on 
Jan.  30  by  Major  Geo.  W.  Goethals,  Corps  Engrs., 
U.  S.  A.,  for  constructing  a  breakwater  at  Point 
Judith  Harbor  of  Refuge.  R.  I.,  price  given  per  net 
ton :  .Tobn  T.  Donovan.  1  Madison  Ave..  New  York, 
N.  Y.,  $2.75;  E.  S.  Belden  &  Sons.  Hartford,  Conn., 
$3.97. 

New  London.  Conn. — Capt.  B.  F.  Ladd.  Q.  M.,  U. 
S.  A.,  writes  that  Henry  H.  Morgan,  of  New  London, 
submitted  the  lowest  bid  .Tan.  31  for  a  40-H.-P.  boiler 
for  the  piimphouse  at  Ft.  H.  G.  Wright,  at  $1,665. 

Buffalo,  N.  Y. — The  liiiffalo  Dredging  Co.  is  stated 
tn  havp  secured  the  conti-act  for  work  on  the  Lake 
Erie  entrance  to  Black  Ro(-k  Harbor,  for  $802,250. 

Jamestotmi,  N.  Y. — Bids  are  wanted  Mar.  9  for  in- 
stalling a  conduit  and  electric  wiring  system  for  the 
TI.  S.  Post  Office  at  .Jamestown.  .Tas.  Knox  Taylor, 
Superv.  Archt..   Washington,   D.  C. 

New  York,  iV.  Y. — Bids  will  be  received  at  the  U.  S. 
Engr.  Office.  Army  Bldg.,  Mar.  4,  for  dredging  in 
Raritan  and  South  Rivers,  N.  J.,  as  advertised  In  The 
Engineering  Record. 


Washington,  D.  O. — The  U.  S.  Senate  has  passed  a 
bill  authorizing  the  building  of  dams  and  other  Im- 
provements on  the  Columbia  River  in  Washington. 

Ft.  Totten,  Willcts  Point,  N.  Y. — Bids  are  wanted 
Mar.  3  for  constructing  sewer  and  water  systems  at 
this  post.     A.  Hasbronck,  Q.  M. 

Ft.  Hancock,  N.  J. — ^Bids  are  wanted  Feb.  19  for 
constructing  a  dead  house  and  addition  to  hospital, 
including  plumbing,  electric  wiring,  etc.,  at  this  post. 
Address  John  M.  Dunn,  Q.  M. 


MISCELLANEOUS. 

Boston,  Mass. — Bids  will  be  received  by  the  Chil- 
dren's Institute  Trus.  until  l'"eb.  12  for  building  a 
coal  shed  and  addition  to  wbarf  at  Rainsford  Island, 
Boston  Harbor,  Mass. 

Brooklyn,  N.  Y. — Bids  will  be  received  Feb.  10  by 
Homer  Folks,  Comr.  Dept.  of  Pub.  Charities,  N.  Y. 
City,  for  furnishing  the  Boro.  of  Brooklyn  and  Queens 
with  engineers,  plumbing,  electrical  supplies,  etc. 

Chautauqua,  N,  Y. — See  "Schools." 
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Philadelphia,  Pa. — The  following  bids  for  constructing  bulkhead  in  Delaware  River  were  received  by  Llent. 
Col.  C.  W.  Raymond,  Corps  Engrs.,  U.  S.  A.,  Jan.  29  : 


Bidders. 

Sanford  &  Brooks  Co.,  Baltimore,  Md 

The  Baltimore  Constru«tlon  Co.,  Wilmington,  Dei. 

Henhoetfer  &  Vaughan,   Philadelphia 

David  Peoples,   Philadelphia 

John  L.  Grim,  Philadelphia 

Armstrong  &  Printzenhoff,  Philadelphia 

F.   K.   Wilis  Construction  Co..   Wilmington,  Del.*. 

Michael  J.  Hogan,  Philadelphia 

Frank  Pidgeon,  Saugertles.  N.  Y 

A.  F.  Chapman  &  Cfo.,  Buffalo,  N.  Y 

John  F.  Donovan,  New  York,  N.  Y 

E.  F.  Fonder.   Philadelphia 

♦Recommended  for  acceptance. 

Uexandria,  Va. — Bids   will  be   received   Mar.   4   at  New  York,  N.  Y. — The  lowest  bid  opened  by  Bd.  Pub. 

the  office  of  Superv.  Archt.,  Treas.  Dept.,  for  the  con-  Wks.  Feb.  3  for  20,000  cu.  yds.  sand  was  the  Phoenix 

struction,    including  plumbing,    heating    and   electric  Towing  &  Transportation  Co.,  17  State  St.,  for  54% 

wiring   of  the  extension   to  U.    S.   Custom   House  and  cts.  pec  yd. 

Post  Office  at   Alexandria,  as   advertised   in   The  En-  John   .Monks  &   Son,    130   Water   St.,   have  the   con- 

gineering  Record.  tract  for   building  a  pier   and  bulkhead   shed  for  the 

.    ,  New   York   &   Baltimore  Tr8n.«portation    Line  on    Pier 

Richmond,  Va. — J.  Clement  Shafer,  of  Richmond,  is  u    jjast  River.     Dimensions  of  siied  are:  33  ft.  wide. 

stated  to  have  secured  the  contract  for  dredging,  jetty  450  ft.  long,  the  inner  50  ft.  being  2-story.     The  bulk- 

and  dike  work,  and  removing  rock  in  James  River,  for  hpa^  ghed  is  about  50x5t)  ft. 
$236,978. 

„.      .        ^.     „      T.,j        ,,.   ,.             ■     .J     ..  ..V     n    c  Marietta,  O. — Bids  will   be  received  by  the  Secy,  of 

CtncmnotJ,   O.— -Bids   will   be  received  at  the  U.   S.  ji,e  Water   Works  Trus.    until    .Mar.    7  for   furnishing 

Engr.   Office,   Cincinnati,   on    Mar.   5  for  raising  crest  f,.„n,    lo.fjOO    to   15.000    bbls.    of   Portland   cement,    as 

of  Dam   No.   9,   Muskingum   River,   O.,   with   concrete,  advertised  in  The  Engineering  Record 
as  advertised  in  The  Engineering  Record. 

„^    „..     .J        ■„      T.i/1                   .  J  li.  u   oT  *„„  „„„  Sidney.  la. — It  is  reported  that  the  county  will  ex- 

f«.  Sfteridan,  iii.— Bids  are  wanted  Feb   27  for  con-  pend    .$80,000    in    straightening    Nishnabotne    River. 

structmg  an  iron  bridge  at   this  post.      Address  Maj.  g„*i,  !)„„„    Rner 

W.  H.  Miller,  Q.  M.,  U.  S.  A.,  Chicago,  Hi.  "*"^"  ""'"■'  ''°^'' 

,   ^,      ..   ^.        T,.j       .,,  ,,           .     J     ,-  TT   Q    c Shreveport,  La. — W.   H.   Hoffman.   Secy.   Bd.    State 

Ashland,  Wts.— Bids  will  be  received  at  U.  S    Engi.  Engrs.,    New  Orleans,   writes   that   the  following   bids 

Office,  Duinth,  Mmn.,  Feb.  24,  for  furnishing  and  plac-  ^.^ve   opened    .Tan.   28   by   the  Bd.    State    Engrs.?  New 

ing  about  26,000  tons  of  riprap  at  Ashland,  as  adver-  Orleans,    for   Thompson   Levee,    on    Red    River.    Caddo 

tised  in  The  Engineering  Record.  Parish  :    .1.   R.   Bobbitt.   Magna  Vista,   Miss.,   30.5  cts. 

Milwaukee,  Wis.— mas  will  be  received  at  the  office  P?i'  cu.  yd.  and  B.  T.  Clark,  29.95  cts.  per  eu.  yd.    The 

of  the  V.  S.  Engr.,  Milwaukee,  on  Mar.  2  for  the  fol-  ''"If   were   rejected,   and   new    bids    will   be    received 

lowing  5  contracts,  as  advertised  in  The  Engineering  *eb.   9th. 

Record  :   1st,  for  building  crib  piers,  crib  breakwater,  Kaysville,   Utah. — F.    B.    Williams,    City     Recorder, 

pile  revetment,  etc..  and  dredging  at  Milwaukee  Har-  writes  in   regard  to  the  construction  of  a  canal  from 

bor.  III.  ;  2d,  for  building  crib  piers  at  Sheboygan  Har-  Weber  River   to  the  end  of  the  county  line,  that   the 

bor.  Wis. ;    3d,  for  t)uilding  crib  breakwater  at  Mani-  company  Is  not  fully  organized  and  final  surveys  have 

towoc   Harbor,    Wis. ;   4th,   for   dredging   and  rock   re-  not  been  made  ;  the  work  will  probably  cost  $500,000. 

moval    at    Sturgeon    Bay     and    Lake     Michigan     Ship  Thos.   H.  Phillips,  Engr.   In  Charge. 

Canal,  Wis.,  and  5th,  for  furnishing  Oregon  fir  timber  Stockton,  Cal.— The  Assembly  Committee  on  Swamp 

and  plank.  &  Overflowed  I,ands  took  favorable  action  on  the  bill 

Detroit.   Mich. — Bids   will  be  received  at  the   office  appropriating  $60,000  for  securing  rights  of  way  for 

of  Light  House  Engr.,  Detroit,  on  Mar.  2  for  removing  a   canal   to  connect  Mormon    Channel    and   Calaveras 

and  rebuilding  the  foundation  pier  of  the  Cheboygan  River.      This   canal   is  projected   in    the    interest    of 

Crib  Light   Station,  Mich.,  as  advertised  in  The   En-  Stockton   harbor.      Coivin   Brown.    Secy.    Chamber   of 

gineering  Record.  Commerce,  of  Stockton,  is  reported  interested. 

Ft.   Brady,  3«ch.— The  V.   S.    Senate  has  passed  a  Oeeanside.  Cal.See  "Water." 

bill  apropriating  $128,400  for  replacing  burned  build-  Ft.    Douglas,    Utah. — Bids   are   wanted   Mar.    2     for 

ings  at  Ft.  Brady,  Mich.  constructing  2  barracks,  including  heating,  plumbing. 

.,.  ,.      T..J        ■,,  ,'            !      1  „*  *v.„  l?»s  piping  and  electric  wiring,  at  this  post.     Address 

Grand  Rapids,  J/icft.— Bids  will  be  received  at  the  q^^^    g^nj.,  y    gam,  Q.  M.,  Salt  Lake  City. 

r^Jir  ^of  Pie?s^'t•  I^n1wat?."1nd'  mitV  Lake    Mlch^  Cross  Point.  g«e.-Bids  are  wanted  Feb.  9  'for  con- 

and   repaid  ot-   pfers   and     i^evetment   at    Charlevoix;  ft™^t'"f  «  wharf.     Fred.  Gelinas,  Secy.  Dept.  of  Pub. 

Mich.,  as  advertised  in  The  Engineering  Record.  ^^i"*'  Ottawa. 

Duluth,  Minn.— The   Hlinois   Steel   Co.,   of  Chicago,  NEW    INDUSTRIAL    PLANTS. 

^'.'shi^gT4S!ro  racL^^oV,%?fllfn^^\^\r.?^  ^^^a  p,Z«,,,^r  .^'^"r^m^aSt  l^r^rS'  gS^llne  ^H' 
in  the  construction  of  the  new  south  pier  at  the  Kf  „  "'^  "*  '°  '•"^  maiKet  later  lor  a  gasoline  en- 
Wisconsin    entrance    to   the    Duluth-Superior    Harbor ;  Sine. 

contract  reported  to  amount  to  $117,000.                .  Haug  &  Scheurman,  Saginaw,  Mich.,  have  completed 

'                                             ,,,,„,,  plans  for  a  $10,000  factory  for  the  Waldo  Mfg.  Co.. 

Janesville,  Wis. — Bids  are  wanted  Mar.   12  for  fur-  makers  of  banjos,  mandolins,  etc. 

nishing  the  low-pressure  steam  heating  apparatus  for  Scranlon    Pa     has  nrenared  nHns  for 

the  U.  S.  Post  Office  at  Janesville     Jas.  Knox  Taylor,  ^  E.  13^  Davis,  Scianton    Pa.,  ha^  prepared  plans  foi 

Superv.   Archt.,    Washington,   D.    C.  •  •                              ^        ,         ,          .              ,  .^ 

...._„     n  The  Williamson  Bros.  Co.,  Aramingo  Ave.  and  Cum- 

Ft.  Riley,  Ko».— Bids  will  be  received  by  G.  O.  berland  St.,  Philadelphia,  Pa.,  will  erect  several  build- 
Cress,  Q.  M..  U.  S.  A.,  for  constructing  2  double  sets  jngg  for  foundry  purposes,  including  a  150x55-ft.  snap 
of  non-commissioned  staff  quarters,  as  advertised  in  moulding  shop :  208x55-ft.  floor  moulding  shop :  2- 
The  Engineering  Record.  story,    35x208-ft.     charging    house :     3-story   pattern- 

ot     r«„.<,     Mn      Tho   Vnn    Rttpn-I.ane   Electric  Co  storage  building  and  a  3-story  building  for  shipping. 

St    Loms,  ^"-—'i!,?  J'f'J,,5'"nntVBct  for  In^  cleaning  and  storing  castings.     Several  of  these  bulld- 

of  St.   Louis,  has  received  the  contiact  for  installln^^  «           equipped  with  electric  traveling  and  Jib 

nffl,"p  o?  St  Loufs  for  $1  094  «'■«•"-«•  ^'"i  the  power  will  be  supplied  by  the  corn- 
Office,  of  St.  Louis,  for  $l,0J4.  pany's  present  power  plant. 

Ft.  Smith.  Jirft.— Bids  will  be  received  at  the  office  ^he  Ahnapee  Veneer  &  Seating  Co.,  Algoma,  Wis., 

of   the    Superv.     Archt,    Treas.     Dept,    Washington,  has  purchased  11  %  acres  of  land  in  Memphis,  Tenn.. 

D.   C,   for  the  construction   (except  heating  and  eie-  and  will  erect  a  plant.     Two  lOO-H.-P.  boilers  and  a 

vator)  of  the  extension  to  the  U.  S.  Court  House,  Post  Corliss   or    automatic   slide   valve   engine   will   be   In- 

Offlce,  etc.,  at  Ft  Worth,  Ark.,  as  advertised  In  The  stalled. 

Engineering  Record.  j,   p   jjcoiare,  Cambridge.  Mass.,  Is  .preparing  plans 

Seattle,  Wash. — The  War  Dept.  is  reported  to  have  f^^  ^  factory  to  cost  $12,000   to  $14,000  for   Russell 

awarded  to  the  Puget  Sound  Bridge  &  Dredging  Co.,  of  g^  gp^  confectioners.     Steam  power,  electric  work  and 

Seattle,  the  contract  for  dredging  In  Lake  Waslilngton  refrigeration  will   be  installed. 

^^^^^}-JojJ^l3'^'^'>-  ^^'^  i°<^ '^'•<'<^S">g  Olympia  barboi;  ^^    g    ^    Fowler,    Galnesboro,   Tenn.,   whose   flour 

for  $16,445.'  f„in  ^as   recently  burned,-  is  In  the  market  for  mlll- 

Cheyenne,   Myo. — Bids   are   wanted   Mar.   2   for  in-  ing  machinery.     The  power  plant  was  not  burned, 

stalling  the  low  Pressjire  steam  heating  and  ventllat-  g            Elizabeth,  111.,  is  promoting  the  To- 

«ng  apparatus  for  the  U.  S-  public  building  at  Chey-  f          3^,^       ^   j^^'^    Works      The   main   part 

enne.     Jas.  Knox  Taylor,  Superv.  Archt,  Washington,  i^^  ^.^^  building  to  be  erected  will  be  60  ft  wide  and 

D.    C.                                                          ,       ^.^     .       a  not  less  than  300  ft.  long. 

Ft    Duchesne,   P(aft.-The  following  bids  for  Sewer  Medicated   Salt  &   Mfg.   Co.,  Colorado,  Tex.,  Is 

Pope'   Ch' a   m'.'  Denve?r'=Colt  '"jan"^"29  :''''Ho'm'&  ■■?  the^market  for  a  press  for  pressing  fine  salt  Into 

Nichols,    Salt    Lake  City.    Utah.    $14,980:   D.   J.   Tirs-  o'ock  roim.          D,,e|K|F«S<S  NOTES 

wav,  Denver,  Colo.,  $16,200;  John  B.  Hughes,  Denver,  BUSINt«>5>  INUI  ts>. 

Colo.,  $17,100.  The  Pennsylvania  R.  R.  Co.  is  installing  In  the  new 

Han  Francisco.  Cal. — Bids  are  wanted  Feb.  24  /or  Camden  station  four  250-H.-P.  cross  compound  en- 
furnishing  the  Navy  Yard,  Mare  Island,  with  a  quan-  gines,  each  direct-connected  to  Westinghouse  alter- 
tltv  of  broken  stone,  conduit  manhole  frames,  covers,  nators.  These  alternators  will  run  in  parallel,  and 
etc  A.  S.  Kennv.  Paymaster  Gen.,  Bureau  of  Sup-  engines  are  equipped  with  synchronizing  devices.  The 
piles  and  Accounts   Washington,  D.  C.  Ball  Engine  Co.,  Erie,  Pa.,  furnish  the  engines. 
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Tbe  Ohio  Brass  Co.  has  decided  to  substitute  alter- 
natingcurrent  power  distribution  for  the  direet-cur- 
reni  system  at  present  in  nse  In  Its  sbops  at  Mans- 
Beld.  O.  A  recent  purchase  from  the  Westlnghouse 
Klectric  ft  Mfg.  Co.  comprises  a  ISO-Kw.,  "."iOO-al- 
lematlon,  two-phase  alternator,  together  with  exciter, 
switchboard  equipment  and  nine  induction  motors 
aKgretcaling  23i  II.  1*. 

The  Otis  Elevator  Co.  reports  the  following  con- 
tracts recentiv  closed :  North  Herman  Lloyd  Steam- 
ship Co..  Holioken.  N.  J.,  ten  electric  passenger  ele- 
vators; Kean.  Van  Cortlandt  &  Co.  liuUdlng.  28  to 
S2  line  St..  four  hvdraullc  elevators:  Hotel  Wlllard. 
Washlnsion.  I>.  C.  four  hvdraullc  elevators  and  two 
electric  elevators  ;  and  the  Belvldere  Hotel.  Baltimore. 
Md..  seven  plnnser  elevators  with  a  ear  travel  of 
160   ft. 

Among  the  orders  booked  by  the  Bradley  Pulver- 
iser Co.  during  the  month  of  January  for  Griffin  Mills 
bare  been  the  following:  Penn  Allen  Portland  Ce- 
ment Co.,  Allentown.  Pa.,  grinding  machinery  for 
new  works:  Lehigh  I'ortland  Cement  Co..  grinding 
machinery  for  2,<XH)l>lil.  plant  to  be  erected  at  Orm 
rod,  1*8. :  Quaker  Portland  Cement  Co..  grinding  ma- 
chlnery  for  4.i.K>0  bbl.  plant  to  be  erected  at  Stockei- 
town.  Pa.  :  additional  mills  for  the  Lehigh  Portland 
Cement  Co.,  at  their  Mill  D  In  Mitchell,  ind..  Mill  A 
In  Ormrod.  !•»..  and  Mill  B  In  West  Copley.  Pa. :  ad 
ditlonal  grinding  machinery  for  the  Iroquois  Portland 
Cement  Co.,  Caledonia,  N.  Y.,  and  also  for  the  Wolver- 
ine Portland  Cement  Ca,  Coldwater,  Ulcb.,  and  the 
Bronson,   Mlcb.,  Portland  Cement  Co, 

PROPOSALS  OPEN. 

Bids                                                                            See  Eng. 
Cloae.                        WATER  WORKS.  Record. 

Feb.  12.  Conduits,  FIndlay,  O Jan.  31 

Adv..   Eng.  Record.  Jan.  31.  Feb.   7. 
Feb.  12.  Augusta,  Ark Jan.  31 

Adv.,  Eng.  Record,  Feb.  7. 

Feb.  14.  Lakewood,  O Jan.  24 

Feb.  14.  Shoshone,  Idaho Feb.     7 

Feb- 1«.   Philadelphia.    Pa Feb.    7 

Feb.  16.  I'Ipe,  etc.  North  Milwaukee.  Wis.  ..    Jan.  31 
Feb.  17.  Cincinnati,  O Jan.  24 

Adv..  Eng.  Record,  Jan.  •.'4.  31. 

Feb.  18.  Savannah.   Ga Feb.     7 

Feb.  18.  Dubois,  Pa Feb.     7 

Feb.  18.  St.   Franlcsville.  La Jan.  31 

Adv..  Eng.  Record.  Feb.  7. 
Feb.  20.   Ilpe,  etc..  Washington.  D.  C Feb.     7 

Adv.,    Eng.    Record.    Feb    7 
Feb.  27.   Pipe.  etc..  Burlington,   la Feb.     7 

Adv..   Eng.  Record,  F»b.  7. 
Feb.  28.  Valves.  Cleveland.  O Feb.     7 

Adv..  F.ng.  Record.  PVb.  7. 
Feb.  28.  South    Mc.\lester,    Ind.   Ter Feb.     7 

Adv..  Eng.  Record.   Feb.  7. 

Mar.    1.  Ft.   Morgan.    Ala Jan.  24 

Mar.    2.  Pumping  Engine,  Winnipeg,  Man Jan.  17 

.Adv..  lOng.  Record.  Jan.  17  to  Feb.  7. 

Mar.    3.  Ft.  Totten,  Wlliets  Point,  N.  Y Feb.     7 

Mar.  14.  Dillon.   Mont Jan.  1 0 

May    1.  Chinook.  Mont Feb.     7 

Meters,  Schenectady,   N.  Y Dec.  13 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Feb.    9.   Pittsburg.    I'a Feb,     7 

Feb.  12.  Cleveland.  O Feb.     7 

Feb.  14.  Ix>ng   Island  City,    N.    Y Feb.     7 

Feb.  14.   Boone.    la Feb.     7 

Feb.  14.  Lakewood,  O Jan.  24 

Feb.  14.  Washington.  D.  C Jan.  17 

Adv.,  Eng.  Record,  Jan.  17  to  Feb.  7. 

Feb.  16.  .Atlanta.  Ga Feb.    7 

Feb.  1 G.  Toledo,  O Jan.  24 

Feb.  19.  Cleveland.   O Jan.  81 

Feb.  23.  Wabash.    Ind Jan.  31 

F<  b.  2(1.  <  'leveland.  O Feb.     7 

Ftb.  2H.   South   McAlester.  Ind.   Ter Feb.     7 

Adv.,  Eng.  Record.  Feb.  7. 

Mar.    1.  Peoria.    Ill Jan.  17 

Mar.   3.  Ft.  Totten,  Wlliets  Point.  N.  Y Feb.     7 

BRIDGES. 

Feb.  10.  Arkadelphia,   Ark. Jan.  10 

Feb.  10.  CastroTllle.    Tex Jan.     3 

Feb.  IL  Camden.  N.   J Jan.  24 

Feb.  14.  Bay    City.    Mich Jan.  17 

Adv..  Eng.  Record,  Jan.  17.  24. 

Feb.  16.  St.    Mary's.    Ont Feb.     7 

Fpb.  18.  .New  York,  N.  Y Feb.     7 

Mar.  27.  Washington.  D.  C Feb.     7 

Adv.,  Eng.  Record,   Feb.  7. 

PAVING  AND  ROADMAKING. 

Feb.    9.   Pittsburg.    Pa Feb.     7 

Feb.  10.   Mobile.   Ala Feb.     7 


Feb.  10.  St.    Louis,    Mo Jan.  31 

Feb.  10.  Sioux  City,   la Jan.  31 

Feb.  10.  Buffalo,    N.    Y Jan.  31 

Feb.  10.  Newark,  O Jan.  17 

Feb.  11.  Baltimore.    Md Feb.    7 

Feb.  11.  Cincinnati,  O Feb.    7 

Feb.  13.  Kenton,   O Jan.  24 

Feb.  14.  Dallas,   Tex Jan.  31 

Feb.  14.  Chippewa    Falls,    Wis Jan.  31 

Feb.  14.  Lafayette,  Ind Dec.  27 

Feb.     16.   Bowling    Green,    Ivy Feb.     7 

Feb.  16.  Burlington,   la Jan.  31 

Feb.  16.  Cincinnati,    O Jan.  31 

Feb.  17.  Three    Rivers,    Mich Jan.  10 

Adv.,  Eng.  Record.  Jan.   lit.  • 

Feb.  IS.   Brooklyn.    N.    Y Feb.     7 

Feb.  18.  Cleveland.   O Jan.  31 

Feb.  20.  Owosso,    -Mich Feb.    7 

Adv.,  Eng.  Record,   Feb.  7. 

Feb.  20.   Iowa  City,    la Jan.  31 

Feb.  21.  Savannah.  Ga I''eb.     7 

Feb.  23.  Canton,   O Feb.     7 

Feb.     23.   Morrlstown.  N.   J Jan.  31 

Feb.  23.  North   Manchester,    lud Jan.  31 

Feb.  23.   Fond  du   Lac,   Wis Jan.     3 

Adv..  Eng.  Record,  Man.  3  to  17. 

Mar.    2.   Toledo,  O Feb.     7 

.Mar.    2.  Newburgh,  N.  Y Jan.  31 

Adv.,  Eng.  Record.  Feb.  7. 
Mar.    3.  Winnipeg,   Man Feb.     7 

Adv..  Eng.  Record.  Feb.  7. 
Mar.    0.   Ft.  De  Soto,  Fla Feb.     7 

Adv..  Eng.   Record,   Feb.   7. 

Mar.  —  San  Diego,  Cal Jan.  31 

■   Ogden,  Utah   Jan.  31 

POWER,  GAS  AND  ELECTRICITY. 

I'eb.     9.   Wauwatosa,  Wis Feb.     7 

Feb.  10.  Granbury,  Tex Jan.  17 

Feb.  11.  Bluffton,  Ind -. Jan.  31 

Feb.  12.  Augusta.  Ark ."Feb.     7 

Adv.,  Eng.  Record.  Feb.  7. 

Feb.  12.  Guayaquil.  Ecuador Dec.  20 

Feb.  14.  FIndlay.  O Feb.    7 

Feb.  16.   Placerville,  Cal Feb.     7 

Feb.  18.   St.    Franclsvllle,    La Jan.  31 

Adv.,  Eng.  Record.  Feb.  7. 

Mar.    4.  Franchise,    Manila,    P.    I Nov.  16 

Apr.     7.  Oneida.   N.   Y Feb.     7 

Hyattsvllle,    Md Jan.  31 

—    Franchise.    VIcksburg,   Miss Ian.  17 

Burllngame,   Kan Jan.  10 

GOVERNMENT  WORK. 

Feb.    9.  Little   Rock,   Ark Jan.  10 

Adv.,   Eng.  Record,   Jau.   10  to  31. 

Feb.  10.  Tulallp,    Wash Jan.  31 

Feb.  10.  Chicago.   Ill Jan.  17 

Adv.,  Eng.  Record,  Jan.  17  to  Feb.  7. 

Feb.  10.  Memphis,  Tenn Jan.  17 

Feb.  10.  Boston,    Mass Jan.  10 

Feb.  1 1.  Ft.   Mansfield.    R.    I Jan.  31 

Feb.  11.  Newport,  R.  I Jan.  24 

Adv.,  Eng.  Record.  Jan,  24.  31. 

Feb,  12.  New    Orleans,    La Jan.  31 

Feb.  12.  Memphis.    Tenn Jan.  17 

Adv.,  Eng.  Record.  Jan,   17  to  31, 
Feb.  12.  St.  Augustine,   Fla Jan.  17 

Adv..  Eng.  Record,  Jan.  17.  24,  Feb,  7, 

Feb.  12.  Boston,    Mass Jan.  17 

Feb.  12.  Newport,  R.   I Jan.  10 

Adv.,   Eng.  Record,   Jan.  10  to  .'il. 
Feb.  13.  Norfolk,  Va Jan.  17 

Adv.,  Eng.  Record,  Jan.  24,  B'eb.  7. 
Feb.  16.  New  Bedford.   Mass Jan.  31 

Adv..   Eng.  Record,  Jan.  31,  Feb.  7. 
Feb.  16.  Ft.    Riley,   Kan Jan.  17 

Adv.,  Eng.  Record,  Jan.  17  to  31. 
Feb.  16.  New  York.  N.  Y Jan.  17 

Adv..  Eng.  Record,  Jan.  17  to  Feb.  7. 

Feb.  16.   Boston.    Mass Jan,  17 

Feb,  17.  Phoenix,  Ariz Jan.  24 

Feb.  1 8.  Boston,    Mass Jan.  24 

Feb.  18.  Dallas,   Tex Jan.  24 

Feb.  18.  San  Francisco.  Cal Jan.  17 

Feb.  in.   Ft.  Hancock.   N.   J Feb.     7 

Feb.  19.   Ft.    Dade.    Fla Jan.  31 

Adv..    Eng.  Record.  Jan.  31.   Feb.  7. 
Feb.  19.   Duluth.  Minn Jan.  24 

Adv..  Eng.  Record.  Jan.  24  to  Feb.  7. 
Feb.  19.  Grand   Rapids,  Mich Jan.  24 

Adv.,  Eng.  Record.  Jon.  24  to  Feb.  7. 

Feb.  19.   Chilocco,    Okla.    Ter Jan.  24 

I'eb.lO.  Ft.    D.    A     Russell,    Wyo Jan.  24 

Feb.  19.   Burlington,   la Jan.  17 

Adv,.  Eng.  Record.  Jan.  17.  24, 
Feb,  20,   Burlington,    Vt Jan.  24 

Adv..  Eng,  Record,  Jan.  24  to  Feb.  7. 

Feb.  20.   New  York.  N.  Y Jan.  24 

Feb,  20.   Boston,   Mass Jan.  24 

Feb.  21 .   Boston.    Mass Jan.  24 


Feb.  21.  Bldg.,  Philadelphia.   I'a Jan.  17 

Feb.  24.   San    Francisco,    Cal Feb.     7 

Feb.  24.  Ashland,    Wis Jau.  31 

Adv.,  Eng.  Record.  Feb.  7. 

Feb.  24.  Chicago,    III Jan.  24 

Feb.  25.  Creston,    la Jan.  17 

Adv.,  Eng.  Record,  Jan.   17.  24, 

Feb.  27.  Ft,    Sheridan,    111 Feb,     7 

Feb.  28.  Nashville,    Tenn Jan.  31 

Adv..   Eng.  Record.  Jan.  31.   Feb.  7. 
Feb.  28.  Ft.   Terry,    N.    Y Jan.  31 

Adv..    Eng.  Record.  Jan.  31,  I<>b.   7. 
Feb.  28.  Mobile.    Ala Jan.  31 

Adv..    Eng.  Record.  Jan,  31.  Feb,   7. 
Mar.    2.   Milwaukee,    Wis.    (,"i   advs,  I Feb.     7 

Adv.,  Eng.  Record.  E'eb.  7. 
Mer.    2.  Detroit.  Mich Feb.    7 

Adv..  Eng.  Record,  Feb.  7. 
-Mar.    2.  Ft.  McKlnley,  Me Feb.    7 

Adv.,  Eng.  Record,  Feb,  7, 

Mar,    2.  -Cheyenne.  Wyo Feb.    7 

Mar.    2.  Ft,  Douglas,  Utah Feb.     7 

Mar.    2.  Jamestown,   N.    Y Jan.  31 

Adv..  Eng,  Record,  Jan.  31,   Feb.  7. 
Mar.    3.  Ft.    Riley,    Kan Feb.    7 

Adv..  Eng,  Record,  Feb,  7. 

-Mar.    3.   Ft.   Totten,  Wlliets  I'oint,  N.  Y Feb,     7 

Mar.    3.  Helena,    Mont Jan.  24 

Adv.,   Eng.  Record,  Jan.  24,  31. 
Mar.    4.  New  York,  N.  Y Felj.     7 

Adv.,  Eng.  Record.  Feb.  7. 
Mar.    4.  Alexandria.   Va Feb.    7 

Adv.,   Eng.   Record,   Feb.   7, 
Mar.    4.   Grand  Rapids,   Mich Feb.     7 

Adv..  Eng.  Record,   Feb.  7, 
Mar.    5.  Cincinnati,    O Feb.     7 

Adv.,  Eng.  Record,  Feb.  7. 

Mar.   5.  Haines.  Alaska   Jan.  24 

Mar.   5.  JanesvlUe.   Wis Jan.  24 

Mar.    9.  9.   .Tamestown.    N.    Y Feb.     7 

Mar.  11.  Wilkesbarre,   Pa Jan.  31 

.\dv..  Eng.  Record,   Jan,  31.   Feb,  7. 
Mar.  10.   Ft.    Smith,    Ark Feb.     7 

Adv.,  Eng.   Record,   Feb.   7. 

Mar.  12.   JanesvlUe,    Wis Feb.     7 

Mar.  14.  Dry  dock,  Cavlte,  P.  I Dec.  20 

BUILDINGS. 

Feb.     9.   School,  Scranton.  Pa Feb.     7 

Feb.     9.   School,  Boston.  .Mass Feb.     7 

Feb,    9.  Engine  house.  New  York.  N.  Y Jan,  31 

Feb.     9.   School,   New  York,  N.  Y Jan.  31 

Feb.  10.   Asylum.  Fremont,  Neb Feb.     7 

Feb.  10.   Police  Station,  FX-erett.  Mass Feb.     7 

Feb.  10.   School,  Huntington,  W.  Va Jan.  24 

Feb.  10.  Court  house,  Lawrence,  Kan Jan,  17 

Feb.  11.   School.  Crawfordsvllle.    Ind Feb.     7 

Feb.  14.   Bus.  Bldg.,  Eugene.  Ore Feb.     7 

Feb,  14,   Bank.    Blairsvllle.   Pa Feb.     7 

Feb.  11.   Pub.  Bldgs..  Brooklyn,  N.  Y Jan.  31 

Feb.  14.  School,  Weatherford,  Okla.  Ter Jan.  31 

Feb.  14.  Library,  Norfolk.  Va Jan.  10 

Feb.  16.   Library,   Portsmouth,  O Feb.     7 

Feb.  16.  Church.   Homestead.  Pa Feb,     7 

Feb,  16.  Pub.    Bldg.,  Osbkosh.   Wis Jan.  31 

Feb.  16.  Gymnasiums,    Columbus,    O Jan.  31 

Feb.  16.   Office   Bldg.,   Flint.    Mich Jan.  31 

Feb.  16.  Court  house.  Franklin.   La Jan.  31 

Feb.  17.  City  Hall.   Shelbyville.    Ind Feb.     7 

Feb.  17.   Church.  Carrollton.   Ky Jan.  17 

Feb.  18.  Court   house,   Lawrence,    Kan Jan.  24 

Feb.  18.  Church.  Selma.  Ala Jan.  17 

Feb.  20.  Court  House,  Newport,  Ind Jan.  24 

Feb,  21,  School.  Hespeler.  Ont Feb.     7 

Feb.  23.  Court  house.    Hamburg.  Ark Feb.     7 

Feb.  23.   School,   Cleveland,   O Feb.     7 

Feb.  24.  School.  Marietta.  O Feb.     7 

Feb.  2'>.  School.  Jackson  Center.  O Feb.    7 

Feb.  25.  Pub.    Bldg.,    Des    Moines,    la Jan.  31 

Feb,  2i5.   School.   Quincy,    111 Jan.  10 

Feb.  28.   Pub.   bldg  plans.    Columbus.   O Dec.  20 

Mar.    o.   Hospital.    Springfield.    O Jan.  31 

Mar.  20.   Bus.    Bldg.,   Athena,    Ore Jan.  31 

MISCELLANEOUS, 

Feb,    9.  Levee   Work,    Shreveport.    La Feb.    7 

Feb.     9.  Wharf,  Cross  Point,  Qui' Feb.     7 

Feb.     9.   Supplies,  New  York,  N.  Y Jan.  31 

Feb.  10.   Supplies.   Brooklyn.   N.   Y Feb.     7 

Feb.  12.  Wharf,   Boston,   Mass Feb.     7 

Feb.  12.  Garb.   Plant,   Spokane.    Wash Feb.     7 

Feb.  20.  Garb,  DIsn.,  Ivansas  City.  .Mo Jan.  31 

Mar.    1.   Grading,    Beaumont.   Tex Jan.  24 

Mar.    3.  Cement.  Winnipeg.  Man Jan.  17 

Adv.,  Eng.  Record,  Jan.   17  to  31. 

Mar.    4.   St.  Ry.  franchise,    Manila.   P    1 Nov.  IB 

Mar.    7.  Cement.  Marietta.  O Feb.    7 

Adv.,   Eng.   Record.   Feb.  7. 

Mar.  —  R.  R.  Work,  Creede,.CoIo Jan.  10 

P    R    i«r<irlr    Cln<-lnn«fl    O !>•<•   ?r 


PROPOSALS. 


PROPOSALS. 


PROPOSALS. 


Water  Pipe. 

ealed  proposals  addressed  to  the  Citizens 
;er  Company.  Burlington,  Iowa,  will  be  re- 
ed at  the  office  of  the  company  until  noon 
•'rldaj,  February  27,  1903,  for  the  delivery 
>.  B.  cars  at  Burlington,  Iowa,  of  200  tons 
dgbt  Inch :  300  tons  of  six  Inch  and  20 
I  of  (our  inch  cast  Iron  water  pipe  and  12 
I  of  si>eclal  castings. 

he  four  Inch  pipe  to  be  of  Class  K;  tbe 
Inch  pipe  of  Class  I  and  the  eight  Inch 
!  of  Class  G  of  tbe  Standard  Speclflcatlons 
Cast  Iron  Water  Pipe  and  Special  Cast- 
1  of  the  New  England  Water  Works  Asso- 
Ion  which  will  be  made  a  part  of  tbe  con- 
t. 

he  right  Is  reserved  to  reject  the  lowest 
,11  bids.  FRANK  LAWLOB, 

Superintendent. 

.  8.  ENGINEER  OFFICE.  MILWAUKEE, 
,.  Jan.  31.  190.3.- -Sealed  proposals  for 
Ishing  Oregon  fir  timber  and  plank  will 
ecelved  here  nntll  3  o'clock  P.  M.,  March 
90.^.  and  then  pabllcly  opened.  Specltlca- 
a,  blank  forms,  and  all  available  Informa- 
wlll  be  furnished  on  application  to  this 
e.     J.  G.  WARREN,  Major,  Engineers. 


Electric    Light    Plant   and   Wells. 

AUGUSTA,  ARKANSAS. 
Sealed  proposals,  addressed  to  the  Board  of 
Water  Works  Commissioners  of  Augusta. 
Ark.,  will  be  received  by  said  commissioners 
until  8  P.  M..  Thursday.  Feb.  12th,  1903,  for 
supplying  material,  and  doing  work  as  fol- 
lows : 

la)  80-H.-P.  Engine.  .66x16  ft.  boiler;  60-Kw. 
generator,  exciter  and  switchboard  ;  arc 
lamps,  transformers  and  pole  line,  com- 
plete. 

(b)  Power  Station.  38x41  ft 

(c)  Two  6ln.   wells,  100  ft.   deep,  and  deep- 

well  pumps. 
Certified  check  for  $.^00  to  accompany  pro- 
posal.     The   right   Is   reserved   to   reject   any 
and  all   b<ds. 

Plans  and  specifications  are  on  file  with  the 
City  Recorder,  Augusta,  Ark.,  and  at  the 
offices  of  the  Engineers,  43 1^  Madison  St., 
Memphis,  Tenn. 

Address   all   inquiries   to 

WEATHERFORD  &  HILDEBRAND, 

Engineers,  Memphis,  Tenn. 
E.  II.  CONNER, 
J.  K.  VINSON,  Commissioners. 


V.  S,  ENGINEER  OFFK'i:.  MILWAUKEE. 
IVIs.,  ,Tan.  31.  1903. — Sealed  proposals  for 
building  crib  piers  at  Sheboygan  Harbor 
Wis,,  will  b(  received  here  until  3  o'clock 
P.  M..  March  2.  1903,  and  then  jiubllcly 
opened.  Information  furnished  on  applica- 
tion,    J,  Ct.  WARREN,  Major.  Engineers, 

U,  S,  ENGINEER  OFFICE,  2001  I  ST,, 
N.  W..  Washington.  D.  C.  P'eb.  6,  1903.— Sealed 
proposals  for  construction  of  a  highway 
bridge  across  I'otomac  River  at  Washington. 
D.  C.  will  be  received  here  until  12  M,,  Mnrcli 
27,  1903,  and  then  publldv  opened.  Informa- 
tion furnished  Intending  bidders  on  applica- 
tion,     CHAS.   J.    ALLE.M.    Lt,    Col,.   Engrs. 


FORT  RILEY,  KANS,.  FEB,  3.  1903.— 
Sealed  proposals.  In  triplicate,  will  be  re- 
ceived here  until  11  A.  M,.  March  3.  1903. 
for  construction  of  Two  Double  .Sets  of  Non- 
commissioned Staff  Quarters.  Information 
furnished  upon  application,  here  ;  also  at  of- 
fices of  Depot  Quartermasters.  Chicago,  111,, 
St,  Lonls.  Mo,,  and  Omaha.  Nebraska.  Bid- 
ders will  state  in  their  bids  the  time  In 
which  they  will  complete  the  work,  as  time 
will  form  an  Important  consideration  In  the 
award.  United  States  reserves  the  right  to 
accept  or  reject  any  or  all  bids,  or  any  part 
thereof.  Envelopes  to  be  Indorsed  "Proposals 
for  Public  Buildings,"  and  addressed  Captain 
G.  O.  CRESS,  Q.  M. 


PROPOSALS. 


U.  S,  ENGINEER  OFFICE.  CUSTOM- 
house.  Cincinnati,  O,.  February  4.  1903. — 
Sealed  proposals  for  furnishing  material  and 
all  labor  for  raising  crest  of  Dam  No.  9, 
Muskingum  River,  Ohio,  with  concrete,  will 
be  received  here  until  noon,  standard  time, 
March  5,  1903,  and  then  publicly  opened.  In- 
formation furnished  by  Assistant  Engineer 
Edmund  Moeser.  Zanesvllle.  O,.  or  by  Major 
ERNEST  II.  RUFFNER,  Engineers,  Cincin- 
nati.  O, 


U,  S,  ENGINEER  OFFICE,  MILWAl'KEB. 
Wis,.  Jan,  31.  1903, — Sealed  proposals  for 
building  crib  piers,  crib  breakwater,  pile  le- 
vetment,  removal  of  portion  of  old  pier,  and 
dredging  at  Waukegan  Harbor,  111.,  will  be 
received  here  until  3  o'clock  P.  M.,  March  2, 
1903,  and  then  publicly  opened.  Specifica- 
tions, blank  forms,  and  all  available  Informa- 
tion will  be  furnished  on  application  to  this 
office.     J,  .0,  WARREN,  Major.  Engineeis, 


FORT  DE  SOTO,  FLA..  FEB.  6.  1903.— 
Sealed  proposals.  In  triplicate,  for  construct- 
ing roads,  walks,  and  gutters.  Fort;  De  Soto, 
Fla..  will  be  received  here  until  4  P.  M.. 
March  0.  1903.  U.  S.  reserves  right  to  reject 
or  accept  any  or  all  proposals  or  any  part 
thereof.  Information  furnished  on  applica- 
tion. Envelopes  containing  proposals  will  be 
addressed.  "Proposals  for  constructing  roads, 
walks,  and  gutters."   FRANK  S.  LONG,  A.Q.M. 


Feb.  14,  1903. 
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Engineering  Reports. 


Three  reports  of  current  interest  are  re- 
viewed In  this  Issue  of  The  Engineering  Rec- 
ord. The  report  on  the  "Improvement  of  the 
Park  System  of  the  District  of  Columbia"  treats 
of  a  matter  of  national  interest  and  patriotic 
pride,  and  the  character  and  ability  of  the  men 
whose  names  are  subscribed  should  command 
for  it  earnest  consideration  and  effective  ac- 
tion. Many  modern  engineering  works  of  great 
magnitude  are  accomplished  with  a  rapidity 
which  even  now  seems  almost  marvelous;  but 
this  cannot  be  true  of  all  undertakings  and  per- 
haps in  no  line  are  the  earliest  results  seem- 
ingly so  inadequate  and  the  development  so 
slow,  the  need  of  a  thoroughly  studied  and 
intelligently  prepared  scheme  so  necessary  and 
continued  perseverance  in  well-doing  so  essen- 
tial as  in  the  development  of  a  great  park  sys- 
tem and  the  creation  of  a  national  capital. 

The  report  of  the  New  York  State  Water 
Storage  Commission  enters  a  field  of  engineer- 
ing activity  in  which  but  little  has  been  done 
in  this  land  although  more  has  been  suggested. 
In  Europe,  especially  in  Prance,  the  importance 
of  the  regulation  of  the  rivers  by  means  of 
storage  reservoirs  has  been  more  fully  appre- 
ciated, and  many  such  works  have  been  con- 
structed. The  Passaic  Valley  District  Sew- 
erage and  Drainage  Commissioners  attacked 
an  old  problem  with  which  two  previous  com- 
missions had  wrestled  without  bringing  to  pass 
the  construction  of  any  works  for  the  improve- 
ment of  the  river.    However,  the  earlier  studies 


and  the  data  collected  have  been  of  use  to  the 
present  commissioners.  Since  the  scheme  of  the 
commissioners  to  collect  the  wastes  of  the  val- 
ley into  a  large  trunk  sewer  with  an  outlet 
in  New  York  Bay,  near  Bayonne,  has  been 
made  public,  much  adverse  comment  has  been 
made  by  citizens  of  New  York.  This  makes  the 
problem  one  of  inter-state  interest  and  the  legal 
complications  bid  fair  to  rival  the  engineering 
difilculties.  In  current  newspaper  discussions, 
the  fact  that  the  sewage  is  now  being  dis- 
charged into  the  bay  by  the  river  seems  to  be 
lost  sight  of  and  objection  is  raised  to  the  plan 
as  if  sewage  were  to  be  brought  from  a  new 
district 


Report  of  the  New  York  State  Water  Storage 
Commission. 


In  view  of  the  agitation  in  New  York  State 
and  its  legislature  for  improved  canal  facilities, 
the  current  Interest  in  water  power  develop- 
ments and  the  annually  recurring  damages 
from  floods,  the  report,  recently  rendered  to 
the  legislature  by  the  New  York  State  Water 
Storage  Commission,  has  a  timely  interest. 
The  commission  as  appointed  by  Governor 
Odell  on  April  16,  1902,  consisted  of  Attorney- 
General  John  C.  Davies,  State  Engineer  and 
Surveyor  Edward  A.  Bond,  State  Superintend- 
ent of  Public  Works  Charles  S.  Boyd,  State 
Commissioner  of  Forests,  Fish  and  Game  D.  C. 
Middleton,  ex-offlciis,  and  Prof.  Olin  H.  Land- 
reth,  of  Union  College,  Schenectady;  Mr.  John 
Ij.  King,  Syracuse;  Mr.  Elnathan  Sweet,*  of 
Albany;  Mr.  George  W.  Rafter,  Rochester,  and 
Mr.  George  R.  Finch,  Glens  Falls.  The  At- 
torney-General was  elected  chairman,  but  was 
followed  shortly  by  his  successor  in  office,  Mr. 
John  Cuneen. 

The  detailed  study  of  the  rivers  was  sub- 
divided by  assigning  two  members  of  the  com- 
mission to  each  of  four  districts,  into  which  the 
State  was  partitioned.  These  sub-committees 
collected  such  data  as  could  be  obtained,  and 
gave  the  matter  as  thorough  consideration  as 
the  limited  time  would  permit.  To  aid  in  the 
collection  of  information  about  1,750  circular 
letters  were  sent  out. 

The  information  gathered  showed  that  the 
pecuniary  damages  from  floods  throughout  the 
State  aggregated  during  1902  more  than  $3,000,- 
000,  but  besides  this  loss  there  was  loss  and 
danger  to  life,  interference  with  traffic  and 
business,  flooding  of  sewer  systems  and  other 
unfortunate  results  which  cannot  be  stated  in 
money.  The  primary  cause  for  the  freshets  is 
evidently  the  irregularity  of  the  rainfall,  and 
two  general  methods  of  correcting  the  difficulty 
are  recognized,  viz.:  The  improvement  of  the 
river  channels  and  the  construction  of  storage 
reservoirs.  A  study  of  some  of  the  streams 
indicated  that  the  former  method  only  could 
be  economically  applied  to  them  while  upon 
other  watersheds  suitable  sites  for  reservoirs 
were  found.  The  latter  method  has  many  ad- 
vantages in  that  the  stored  water  can  be  util- 
ized for  water  power,  for  municipal  water  sui>- 
ply  or  for  improving  the  condition  of  the 
larger  streams  with  regard  to  navigation. 

It  is  estimated  that  about  200,000  acres  in- 
cluding some  of  the  most  productive  lands  in 
the  State  could  thus  be  reclaimed  for  cultiva- 
tion. As  an  example  of  the  possibilities  of 
these  betterments,  the  Hudson  River  may  be 
mentioned.  Proper  regulation  of  the  run-oft 
from  the  watersheds  of  the  upper  tributaries  of 
the  river  would  increase  the  depth  of  mini- 
mum flow  in  the  upper  part  of  its  navigable 


•From  Mr.  Elnathan  Sweet,  whose  sodden  demise 
wna  mentioned  In  the  Issue  of  .January  31.  The  En- 
gineerlne  Record  received  the  cony  of  the  report  from 
which  -this  abstract  was  prepared. 


reach  by  more  than  1  foot,  and  would  prob- 
ably prevent  the  continual  formation  of  bars  in- 
volving costly  dredging  to  keep  this  part  of 
the  river  in  a  safe  navigable  condition.  The 
portion  of  the  river  above  Troy  has  a  water- 
shed of  about  4,500  square  miles,  a  maximum 
flow  of  approximately  60,000  cubic  feet,  a  mini- 
mum flow  of  less  than  1,500  cubic  feet  per 
second,  and  a  rated  water  power  development 
aggregating  70,000  horse-power.  Most  of  these 
power  developments,  however,  have  auxiliary 
steam  plants  to  sustain  operations  during  low- 
water  periods,  and  it  is  probable  that  if  they 
were  estimated  upon  their  reliable  hydraulic 
efficiency,  they  would  not  aggregate  more  than 
35,000  horse  power.  Assuming  conservatively 
60  per  cent,  efficiency  from  the  regulated  flow, 
the  commission  estimates  that  the  reliable 
horse  power  that  could  be  developed  would  be 
260,000,  an  Increase  of  225,000  horse  power. 
Similar  studies  of  the  Genesee  and  Black  rivers 
indicate  that  the  total  additional  power  which 
could  be  made  available  on  the  three  streams 
mentioned  by  proper  systems  of  regulation, 
would  amount  to  366,000  horse-power. 

The  commission  perceived  that  the  advan- 
tages to  be  derived  from  a  proper  control  of  the 
streams  had  not  been  wholly  unappreciated, 
but  recognized  that  under  the  existing  State 
laws  relating  to  water  rights,  it  is  impossible 
for  individuals,  or  even  for  corporadons,  to 
successfully  carry  out  any  extensive  scheme. 
Furthermore,  the  scope  of  the  problem  of  it- 
self demands  that  an  authority  of  wider  juris- 
diction should  take  the  matter  in  hand,  for.  In 
order  to  secure  the  best  results,  each  stream 
system  should  be  treated  as  a  unit,  and  no 
method  of  local  diking,  straightening  or  en- 
larging of  channels  would  be  efficient.  The  im- 
portance of  the  matter  is  now  believed  to  be 
such  that  only  State  supervision  and  control 
would  be  adequate,  and,  in  order  that  something 
definite  may  be  brought  to  pass,  the  commission 
recommends  legislation  embracing  the  follow- 
ing essential  features: 

"It  should  entrust  the  Inauguration  and  execution 
of  the  system  to  a  permanent  oommissif-n. 

"The  Initiative  of  a  work  of  Improvement  under  this 
act  sftould  be  by  publication  by  the  commission  of 
a  notice  of  Intention  to  make  the  Improvement  or 
by  petition  by  riparian  owners  showing  facts  from 
which  they  deem  It  necessary  to  regulate  the  flow 
of  the  stream  In  the  Interest  of  the  public  health  or 
safety,  and  notice  to  all  Interested  of  time  and  place 
to  hear  objections. 

"It  should  be  made  the  duty  of  such  commission 
to  Investigate  the  subject  matter  presented  In  such 
petitions  and  to  approve  or  disapprove  the  work  they 
contemplate.  If  they  approve  the  work,  the  act 
should  empower  and  direct  them  to  prepare  the  neces- 
sary maps,  plans,  specifications  and  estimates  and 
to  execute  the  work  by  contract,  and  stringent  regu- 
lations and  safeguards  should  be  provided  in  the  act 
for  Its  execution  In  this  matter. 

"For  the  acquisition  of  the  necessary  property 
rights  the  act  must  obviously  confer  the  right  of 
eminent  domain,  and  it  should  clearly  provide  ade- 
quate machinery  for  carrying  out  condemnation  pro- 
ceedings, reserving  the  right  of  appeal  conferred  by 
similar  statutes  of  this  State.  When  the  entire  cost 
of  any  such  work  of  Improvement  shall  have  been 
ascertained,  the  act  should  make  It  the  duty  of  the 
Water  Storage  Commission  to  assess  the  aggregate 
cost  of  each  Improvement  equitably  upon  all  the  bene- 
ficiaries In  proportion  to  the  benefits  accruing  to 
each,  and  to  provide  methods  of  collection  conform- 
able to  the   tax  provisions  of  our  statutes. 

"To  Insure  the  progress  of  such  Improvements  with- 
out financial  hardship  upon  the  beneficiaries,  the  act 
should  provide  for  the  issue  of  bonds  limited  In 
amount  to  the  aggregate  assessments  upon  such 
beneficiaries  and  secured  hy  such  assessments  as  Is 
done  In  all  Important  public  Improvements,  and  pro- 
viding In  the  usual  manner  for  sinking  funds  and 
Interest  charges  and  the  cost  of  maintenance  In  de- 
termining the  yearly  taxable  assessments. 

And  the  commissioners  add :  "We  are  firmly  con- 
vinced that  the  prompt  Inauguration  of  such  a  policy 
by  the  legislature  would  more  profoundly  influence, 
the  progress  and  prosperity  of  the  commonwealth  than 
any  public  enterprise  to  which  its  attention  can  be 
directed." 
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Keport  of  the   Park  Commission  to  the  Senate 
Committee  on  the  District  of  Colum- 
bia: A  Review. 
»y  Arthar  A.  ShuilU'ff. 


Engineers  and  architects  are  as  well  aware 
of  the  difficulties  of  holding  their  clients  to 
the  constant  pursuit  of  a  definite  plan  and 
policy  for  the  conduct  of  work  requiring  a  num- 
ber of  years  for  its  execution,  as  they  are  of 
4he  necessity  for  such  constancy  to  bring  ex- 
tensive undertakings  to  an  efficient  close.  To 
such  professional  men  the  recent  report  of  the 
i-ommisslon  appointed  by  the  United  Stetes 
Senate  to  prepare  plans  for  the  improvement 
of  the  park  system  of  the  District  of  Columbia, 
should  be  of  especial  interest  for  two  reasons. 
First,  l)ecause  it  vindicates  a  plan  and  a  policy 
defined  over  a  centurj- ago  for  a  great  municipal 
enterprise,  which  until  very  recent  years  have 
t>een  pursued  with  singular  persistency;  and 
second,  because  its  interpretation  and  exten- 
sion of  the  details  of  this  venerable  plan  to 
embrace  modern  municipal  requirements,  are 
of  great  technical  interest  In  meeting  these 
practical  requirements  the  Commission  has 
not  forgotten  to  consider  that  ancient  and 
happily  most  modern  requirement  which  we  are 
learning  to  specify  for  our  public  works,  name- 
ly, the  aesthetic  appearance  of  the  result. 
Founding  its  recommendations  upon  practical 
convenience  and  long-sighted  economy,  the 
Commission  has  kept  steadily  in  view  the 
aesthetic  opportunities  which  are  offered  the 
District  in  virtue  of  its  remarkable  site,  its 
peculiar  relation  to  business,  and  its  occupa- 
tion by  the  seat  of  our  national  government. 

It  is  the  fate  of  most  cities  to  be  founded  and 
to  develop  as  by  chance  without  definite  plan 
and  subject  to  the  caprice  of  the  countryside 
upon  which  their  precincts  expand.  Rural 
street  systems  laid  out  by  drovers  or  farmers, 
and  later  adopted  by  small  villages,  are  ab- 
sorbed at  last  and  elaborated  within  city  limits. 
Retribution  for  the  absorption  of  these  unplan- 
ned streets  has  always  been  meted  out  to  such 
cities  since  the  days  of  Rome  in  terms  of  the 
costly  widening,  straightening,  regrading,  and 
relocation  of  their  thoroughfares.  Most  modern 
cities  in  attempting  to  remove  the  practical  dls- 
ahilities  of  such  streets,  have  also  tried  to  Im- 
prove   their    appearance    by    arranging    their 


courses,  intersections,  and  subdivisions  in  such 
wise  as  to  enhance  the  aspect  of  abutting  build- 
ings and  the  streets  themselves.  To  this  end, 
and  for  the  pleasure  and  health  of  their  in- 
habitants, they  have  usually  provided  squares 
and  parks,  even  at  the  expense  of  the  demoli- 
tion of  houses. 

A  plan  for  the  City  of  Washington  was  pre- 
pared by  Major  Peter  Charles  I'Enfant,  under 
the  direction  of  George  Washington  and  his 
Secretary  of  State,  Jefferson,  in  1790.  The  es- 
sential features  of  this  plan  are  reproduced  in 
an  accompanying  drawing.  The  design  was  stu<l- 
ied  carefully  on  tiie  ground  to  afford  proper 
sites  for  federal  buildings,  together  with  a  sys- 
tem of  avenues  at  once  conveniently  and  agree- 
ably related  to  these  buildings,  to  certain  pub- 
lic squares,  and  to  the  subdivision  of  the  ter- 
ritory by  lesser  streets,  which  were  to  be  oc- 
cupied by  dwel'ings,  markets,  shops,  and  manu- 
factories. The  dominating  feature  of  the  de- 
sign was  the  great  "Congress  House"  in  rela- 
tion to  which  the  "President's  House"  and  im- 
portant federal  buildings,  together  with  public 
open  spaces  in  proportion  to  their  size,  and  ave- 
nues in  so  far  as  they  converged  upon  it  or  its 
related  edifices,  were  to  stand  related  as  visual, 
as  well  as  practical,  dependencies.  The  city 
was  laid  out  in  pursuance  o£  this  plan,  and  has 
realized  year  by  year  many  of  the  fondest  hopes 
advanced  by  its  designers.  Departures  from  the 
design,  notably  in  the  vicinity  of  its  crowning 
buildings,  have.been  made  during  recent  years, 
however,  which  promise  so  lar  to  defeat  the 
very  objects  for  which  the  rest  of  the  city  had 
been  planned,  and  in  accordance  with  which  It 
had  been  built,  as  to  awaken  popular  as  well  as 
technical  protest. 

It  was  during  the  celebration  of  the  one 
hundredth  anniversary  of  the  removal  of  the 
seat  of  government  to  Washington,  held  by  the 
citizens  of  the  District  of  Columbia,  in  Decem- 
ber, 1900,  when  a  joint  committee  of  the  two 
Houses  of  Congress  co-operated  in  the  celebra- 
tion, that  effective  presentation  of  the  protest 
was  made.  The  keynote  of  the  anniversary  was 
the  improvement  of  the  District  of  Columbia. 
At  this  time  the  American  Institute  of  Archi- 
tects had  this  improvement  under  discussion 
in  a  convention  attended  by  prominent  archi- 
tects and  landscape  architects.  Their  discus- 
sions reached  the  ear  of  the  Senate  Committee. 


with  the  result  that  the  Senate  ordered  the 
preparation  and  submission  of  a  general  plan 
for  the  improvement  of  the  entire  park  system 
of  the  District.  This  order  resulted  in  the  ap- 
pointment of  a  commission  of  four  unpaid 
members  to  prepare  such  plans.  The  members 
are  Daniel  H.  Burnham,  architect,  of  Chicago; 
Charles  F.  McKim.  architect,  and  Augustus  St. 
Gaudens,  sculptor,  both  of  New  York,  and  Mr. 
Frederick  Law  Olmsted,  Jr.,  landscape  archi- 
tect, of  Brookline,  Mass. 

The  published  report  of  the  commissioners 
occupies  a  volume  measuring  6x9  inches,  con- 
taining 175  pages  of  text  and  over  100  halt- 
tone  illustrations,  6  plans  and  3  large  litho- 
graphic maps.  Among  the  illustrations  are  re- 
productions of  photographs  taken  by  members 
of  the  commission  in  the  course  of  their  official 
visit  to  some  of  the  chief  capitals  of  Europe, 
which  occupied  them  during  the  early  part  of 
their  government  service.  Photographs  of  an 
interesting  plaster  model,  representing  the 
heart  of  Washington  as  it  exists  to  day,  and  as 
it  would  appear  under  the  improvements  advo- 
cated by  the  Commission,  are  also  reproduced. 
For  the  purposes  of  a  brief  review,  the  sub- 
jects treated  by  the  report  may  be  grouped 
under  the  following  general  headings:  First, 
the  vicinity  of  the  Capitol  and  the  White 
House,  including  the  Washington  Monument 
and  the  near  banks  of  the  Potomac;  second,  the 
river  borders  immediately  above  and  below 
these  banks,  including  Washington  Channel, 
the  mouth  of  the  Anacostia  River,  and  Rock 
Creek;  and  third,  the  system  of  parks  and  boule- 
vards embracing  the  landward  side  of  the  city, 
and  including  the  tidal  plains  bordering  the 
Anacostia  River. 

By  reference  to  the  first  illustration  which 
is  a  reproduction  of  one  of  the  model  serif's 
representing  the  vicinity  of  the  Capitol  in  its 
present  state,  it  will  be  seen  that  the  territory 
between  the  Capitol,  the  Washington  Monu- 
ment, and  the  White  House  is  so  related  to 
these  structures  in  virtue  of  its  position  and 
boundaries  that  the  office  which  it  might  fulfil 
as  a  setting  for  them  and  a  means  of  expressing 
their  relationship  is  evident.  That  the  terri- 
tory is  encumbered  by  trees  in  such  a  way  as  to 
defeat  this  office  at  present,  and  that  (ho  un- 
related groups  of  buildings  which  are  springing 
up   within   it  threaten  in  short  time  to  render 
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General  Plan  of  the  Mall  System. 
AB— Capitol. 
<^-D — Railroad   Terminal. 
E-P — WashlDKton   Monnmpnt. 
O-H— White   House. 


O-I — Basin — Washington  Common. 

■T-K — Lincoln    Meraoilal. 

ly-M — Potomac  and  Memorial  Bridge. 


such  a  service  impossible  forever,  is  quite  as 
clearly  to  be  discovered.  The  eccentric  posi- 
tion of  the  Washington  Monument  with  regard 
to  the  axes  of  the  Capitol  and  White  House,  is 
also  to  be  observed  in  the  illustration.  The 
original  plans  for  the  city  specify  that  this  ter- 
ritory should  serve  the  very  evident  office 
which  it  now  falls  to  serve.  The  Capitol  and 
White  House  vistas  were  to  be  kept  open  and 
were  to  be  accentuated  and  defined  by  dignified 
rows  of  trees  behind  which  were  to  be 
grouped  in  effective  order  and  conveniently 
at  hand,  various  government  buildings.    At  the 


point  of  intersection  of  these  avenues,  was  to 
stand  a  Washington  Memorial. 

Plans  and  descriptions  in  the  report  malie 
clear  what  is  not  obvious  in  the  photograph^ 
the  further  mutilation  of  the  original  scheme 
by  a  main  line  of  railroad  crossing  that  part 
of  the  area  nearest  the  Capitol  known  as  the 
Mall,  from  the  south  to  a  terminal  station  upon 
its  northern  boundary.  At  the  time  the  Com- 
mission entered  upon  its  duties,  the  railway 
company  was  about  to  rebuild  its  terminal  and 
raise  the  tracks  upon  an  elevated  structure. 
How  serious  an   additional    injury  this   would 


have  worked  the  Mall  is  painful  to  picture.  In 
considering  the  improvement  of  the  Capitol  vi- 
cinity, the  Commission  decided  that  the  origin- 
al treatment  indicated  for  the  territory  between 
it  and  the  White  House  could  not  be  improved, 
and  that  in  spite  of  the  encumbrances  which 
stood  in  the  way  of  a  return  to  that  treatment, 
it  should  nevertheless  be  accomplished  to  gain 
the  splendid  practical  and  aesthetic  ends  which 
it  promised.  By  a  happy  circumstance  the 
Commission  shortly  saw  the  removal  of  the 
most  serious  difficulty  which  threatened  a  re- 
turn  to  the  I'Enfant  scheme.     It  so  happened 
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th&t  the  railway  company  in  employing  Mr. 
Bumbam,  of  the  Commission,  as  architect  for 
the  proposed  new  terminal  station,  became  in- 
terested in  the  improvemeni  of  the  Mall,  and 
were  led  by  him  to  a  realizing  sense  of  the  ir- 
revocable injury  which  their  tracks  and  par- 
ticularly their  elevated  structure  would  work 
the  scheme  contemplated  by  his  associates. 

President  Cassatt  was  at  last  led  to  decide: 
"That  if  Congress  intended  to  make  of  the 
Mall  what  the  founders  of  the  city  intended  it 
to  be.  no  railroad  should  be  allowed  to  cross 
Jt;  and  that  he  was  willing  to  vacate  the  space 
provided  the  matter  could  be  arranged  with- 
out sacrificing  the  interests  of  the  stockholders 
of  the  Pennsylvania  Railroad."  This  unexpect- 
ed turn  of  affairs  made  it  possible  for  the  Com- 
mission, in  finding  a  new  site  for  the  proposed 
terminal,  to  relieve  the  Mall  of  a  most  serious 
encumbrance.  With  regard  to  the  position  cf 
this  passenger  station,  as  well  as  other  edifices 
which  are  to  border  the  Mall,  the  report  makes 
evident  that  the  commissioners'  thoughts  are 
directed  as  strongly  toward  the  workaday  con- 
venience of  such  a  grouping  of  buildings  as 
they  are  toward  the  visual  effect  How  great 
an  area  would  be  needed  in  the  course  of  time 
for  the  offices  of  the  Federal  Government,  the 
makers  of  the  original  plan  only  partly  real- 
ised, and  it  has  therefore  become  the  duty  of 
the  Commission  in  more  than  one  instance,  to 
suggest  extensions  of  these  areas  in  keeping 
with  the  spirit  of  the  plan,  but  in  elaboration 
of  its  precise  specification,  as  in  the  case  of 
the  sites  chosen  for  public  buildings  surround- 
ing the  Capitol  seen  in  the  second  illustration. 
The  accompanying  plan  of  the  Mall  system 
makes  evident  the  adjustments  of  the  cross 
axes  of  the  Capitol-White  House  scheme  which 
have  been  found  necessary  to  reconcile  them 
to  the  eccentric  position  of  the  Washington 
Monument.  At  the  time  the  erection  of  this 
shaft  was  undertaken,  over  half  a  century  ago, 
the  territory  about  it  was  so  undeveloped,  and 
the  relation  which  it  bore  to  the  Capitol  and 
the  White  House  seemed  so  intangible,  that 
its  precise  site  was  chosen  with  a  greater  re- 
gard to  cheapness  of  immediate  construction 
than  to  economy  of  the  great  plan  of  which  it 
was  inevitably  to  become  a  focal  point. 

The  detailed  treatment  suggested  for  that  por- 
tion of  the  commissioners'   design   about  the 
^monument  is  shown  in  a  series  of  remarkable 
i:  perspective  drawings  which   form   one  of  the 
:mo8t  interesting  and  attractive  portions  of  the 
■report.    A  series  of  similar  drawings  and  ren- 
'•dered  plans  indicate  the  treatment  suggested 
^'for  the  southern  end  of  the  transept-like  White 
'.House  axis,  which  is  to  terminate  in  an  ample 
f  tract   known   as   Washington   Common.     This 
'.-area  is  to  contain  a  large  playground  and  stad- 
I'lum,  together  with  a  tidal  basin,  which  relate  to 
1.  an  enclosing  group  of  buildings,  among  which 
are  suggested  a  gymnasium,  theatre,  baths  and 
other  structures  for  athletic  purposes.     While 
the  commission  regards   these    provisions  for 
recreation  as  essential  to  any  well  organized 
city,  they  feel  that  they  are  especially  requisite 
for  Washington.     To   the    inhabitants   of    the 
city  as  a  whole,  and  especially  to  government 
employes  who  are  little  likely  to  become  enured 
.  to  the  oppressive  summer  climate  during  their 
(<  comparatively  short   periods  of  residence,  the 
Commission  feels  that  the  shades  of  avenues  of 
trees  and  groves,  as  well  as  the  refreshment 
offered  by  fountains  and  basins,  together  with 
recreative  facilities,  should  be   regarded   as  a 
very  important  element  in  the  development  of 
the  city. 

The  Commissioners'  report  discusses  in  de- 
tail the  advantages  of  grouping  the  buildings 
for  the  departments  of  Justice.  State,  War  and 
Navy   about  Lafayette   Square,    In   association 


with  the  White  House,  to  which  they  bear  evi- 
dent relation.  It  also  recommends  sites  for  a 
District  market,  armory,  police  court,  and  other 
buildings  which  relate  to  the  administration  of 
city,  rather  than  of  national  affairs,  in  a  tract 
between  the  Mall  and  Pennsylvania  Avenue, 
where  they  should  find  sites  at  once  conven- 
ient, dignified  and  in  happy  relation  to  the 
Government  buildings  upon  the  south. 

The  model  of  the  suggested  improvements 
makes  evident  the  proposed  extension  of  the 
Mall  system  to  the  Potomac  River  over  the  low 
and  unhealthful  flats  which  the  Government 
has  already  taken  steps  to  reclaim.  One  of  the 
most  interesting  features  in  the  extension  is  a 
proposed  water  basin  3,600  feet  in  length  and 
200  feet  wide,  which  extends  from  the  vicinity 
of  the  monument  to  the  rim  of  the  great  cir- 
cular concourse  terminating  the  Mall.  Within 
this  circular  area,  commanding  upon  one  hand 
the  Capitol,  and  the  shaft  of  the  Washington 
Monument  and  upon  the  other  the  distant 
shores  of  Virginia,  is  suggested  a  memorial  to 
Lincoln,  which  in  this  position  would  symbolize 
the  union  of  North  and  South  which  he  ef- 
fected. 


not  to  mention  the  quiet  landscape  of  the  hill 
country,  receive  the  severe  criticism  of  the 
Commission. 

In  advocating  improvements  for  the  borders 
of  the  Potomac,  including  Washington  Chan- 
nel and  Anacostia  River,  the  commissioners 
have  still  kept  in  mind  the  practical  business 
uses  of  property  bovdering  and  within  the  lim- 
its of  the  national  domain.  Those  tracts  of 
river  border  which  promise  to  be  of  little  value 
for  business  or  residence  purposes,  and  which 
would  be  valuable  as  recreation  areas,  are 
selected  for  needed  parks.  Pleasure  thorough- 
fares starting  from  the  concourse  are  arranged 
to  traverse  these  park  areas.  Upon  crossing 
the  borders  of  the  public  domain,  the  parkways 
continue  to  follow  the  vicinity  of  the  river 
banks  but  at  such  an  elevation  that  the  traffic 
between  the  city  and  the  waterways  is  allowed 
to  be  effected  beneath  them  by  means  of  sub- 
passages  in  a  manner  which  has  proved  suc- 
cessful in  many  cities  of  Europe,  as  indicated 
in  the  last  illustration.  The  immediate  river 
borders  are  to  be  defined  by  a  broad  paved  stone 
quay,  founded  in  water  sufficiently  deep  to  al- 
low vessels  to  be  moored  against  its  smooth 
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(Many  notes  on  the  original  are  necessarily  omitted.) 


The  Commission  advises  that  the  long-con- 
templated memorial  bridge  be  made  to  spring 
from  this  concourse  and  proceed  to  the  Arling- 
ton shore  upon  a  line  cutting  the  ancient 
Mansion  House  and  making  direct  approach  to 
the  National  Cemetery,  and  the  road  to  Mount 
Vernon  after  crossing  Analoslan  Island.  The 
Commission  outlines  briefly  elements  which 
should  control  the  design  of  the  bridge  on 
either  side  of  the  island,  first  with  regard  to 
land  and  water  traffic,  and  second  in  relation  to 
its  memorial  character.  In  connection  with  the 
bridge  as  an  approach  to  the  National  Ceme- 
tery, at  Arlington,  the  report  dwells  upon  the 
urgent  need  of  controlling  the  designs  and  the 
disposition  of  the  sepulchral  monuments  which 
are  erected  in  this  burial  ground  and  in  other 
places  of  interment  in  the  District.  The'  in- 
congruous character  of  the  more  elaborate 
monuments  to  officers  and  their  families,  their 
Ill-ordered  relation  to  one  another,  and  their 
disturbing  effect  in  association  with  the  simple 
graves  and  memorials  of  the  private  soldier. 


masonry  face.  The  quay  would  thus  form  a 
landing  platform  for  the  river  traffic,  which 
would  gain  intimate  connection,  with  manu- 
factories and  storehouses  through  ample  arches 
under  the  high  level  pleasure  way.  While  con- 
flict of  pleasure  vehicles  with  the  economic 
operations  upon  the  water  front  would  be  avoid- 
ed by  this  device,  the  interesting  activity  of  the 
stream  course  and  its  borders  could  be  enjoyed 
with  unusual  advantage  from  the  elevated  road 
and  footway. 

Parkways  of  this  type  or  of  a  kind  otherwise 
adjusted  to  the  business  uses  of  the  water  front 
are  suggested  for  the  northern  side  of  Wash- 
ington Channel  and  the  lower  reaches  of  Ana- 
costia River,  together  with  the  Rock  Creek  ap- 
proaches. The  report  contains  a  number  of 
illustrations  made  from  views  of  foreign 
streams  which  have  enjoyed  similar  combined 
pleasure  and  traffic  development.  It  should  be 
observed  that  the  design  for  the  Mall  and  its 
associated  formal  dependencies  also  provides 
frequent  traffic  crossings.    The  scale  of  the  de- 
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sign  Is  such  that  the  passage  of  vehicles  and 
street  cars  across  it  is  thought  to  offer  it  an 
attractive  element  of  life  and  movement,  and 
at  the  same  time  to  allow  it  to  be  enjoyed  in 
passing  by  those  who  cannot  follow  its  border- 
ing carriageways. 

The  proposed  extension  of  an  arm  of  the 
river  border  parkway  into  the  narrow  valley  of 
Rock  Creek,  leads  the  Commission  to  review  at 
some  length  the  engineering  propositions  which 
have  been  advanced  for  building  a  covered 
waterway  to  accommodate  the  stream,  and 
to  obliterate  its  deep  gorge-like  bed.  The 
details  of  this  argument,  of  especial  interest  to 
engineers,  together  with  all  olher  details  of  the 
report,  must  be  sought  in  the  document  itself. 
It  may  be   observed   here,   however,   that   the 


territory  is  shortly  to  be  acquired  by  reclama/- 
tion  of  tidal  flats,  the  system  should  be  still 
further  elaborated  to  embrace  country  of  a 
more  varied  kind,  as  for  example,  certain  hill- 
tops and  other  heights  of  vantage  which  com- 
mand extensive  views,  and  certain  river  and 
brook  valleys  possessing  scenery  of  a  romantic 
character. 

The  Commission  feels  that  the  park  system 
should  be  planned  with  greater  liberality  than 
is  usually  bestowed  upon  commercial  cities — 
for  the  same  reason  that  its  public  buildings 
deserve  unusual  settings — since  they  are  all  to 
form  a  part  of  the  nation's  Capitol.  A  visitor 
to  Washington  should  be  shown  a  park  system 
comparable  with  the  traditions  of  the  District, 
and  one  which  would  symbolize  the  national, 


Typical  Section  of  Proposed  Potomac  Quay. 


commissioners  advocate  a  retention  of  the  pres- 
ent stream  course  and  its  naturalistic  borders 
on  account  of  economy,  and  to  form  an  inter- 
esting association  with  the  proposed  parkway. 
This  treatment  also  promises  to  furnish  a  thor- 
oughfare which  can  be  made  to  enjoy  a  degree 
of  dignity  and  seclusion  in  passing  through  a 
community  which  is  likely  for  many  years  to 
offer,  as  it  does  at  present,  only  shabby  and  ir- 
regular files  of  tenements  and  factories  for  the 
borders  of  a  formal  boulevard  upon  their  level. 
An  adequate  review  of  the  Commissioners' 
recommendations  for  additional  parks  and 
parkways  upon  the  landward  side  of  the  city, 
cannot   be   made    without    reference   to    maps 


rather  than  a  circumscribed  and  local  attitude 
toward  parks.  The  diagrams,  much  reduced 
from  their  originals  in  the  report,  illustrate  the 
relative  park  areas  of  Washington,  Boston,  New 
York  and  Paris,  and  are  to  be  studied  with  the 
relative  populations  of  these  cities  in  mind. 
The  report  makes  specific  recommendations  for 
parks  by  means  of  the  maps  upon  which  their 
suggested  boundaries  are  plotted.  Suffice  to 
say  that  the  areas  are  distributed  about  the  city 
in  regions  of  greatest  attractiveness,  particu- 
larly where  land  on  account  of  its  unsuitable- 
ness  for  building  sites  may  be  profitably  used 
for  recreative  purposes. 
The  proposed  treatment  of  the  great  swampy 


several  existing  and  proposed  parks  with  one 
another  and  with  the  city,  the  maps  show  a  sys- 
tem of  parkways  which  are  further  Illustrated 
in  the  text  and  by  typical  cross-sections  and 
perspective  views.  Among  other  recommendar 
tions  Illustrated  and  described  in  detail  by  the 
report,  may  be  mentioned  playgrounds,  a  zoo- 
logical park,  a  receiving  reservoir,  and  public 
baths. 

The  Commissioners'  hopes  for  the  future  of 
the  recommendations  which  they  have  offered 
may  be  best  expressed  by  a  quotation  from 
Senator  McMillan's  introduction  to  the  report: 

"The  plans  as  prepared  call  for  systematic, 
continuous  work,  which  of  necessity  must  be 
prolonged  through  a  considerable  number  of 
years.  The  park  system  of  the  District  of  Co- 
lumbia is  placed  by  law  under  the  control  of 
the  Chief  of  Engineers  of  the  United  States 
Army,  but  individual  portions  of  the  system 
are  subject  to  separate  control.  It  is  essential 
to  the  harmonious  and  successful  development  of 
the  improvements  that  there  shall  be  a  greater 
concentration  of  authority,  and  the  constant 
employment  of  professional  advice.  No  work 
should  be  entered  upon  without  the  preparation 
of  detailed  plans,  to  be  approved  by  the  highest 
possible  authority  as  being  in  accord  with  the 
general  system. 

"Obviously  it  is  Impossible  to  make  even  an 
approximate  estimate  of -the  cost  of  improve- 
ments which  are  to  be  completed  In  an  In- 
definite future;  nor  is  such  an  estimate  neces- 
sary. From  time  to  time  new  buildings  must 
be  constructed  to  meet  the  constantly  increas- 
ing needs  of  the  government,  and  as  appropria- 
tions come  to  be  made  the  buildings  should  be 
located  so  that  each  new  structure  will  fit  into 
its  appropriate  place  in  the  great  scheme.  Year 
by  year  lands  must  he  secured  for  government 
or  municipal  institutions,  and  by  foresight  and 
good  judgment  these  purposes  can  readily  be 
made  to  enhance  the  beauty  and  utility  of  the 
park  system. 

"By  the  patient  and  steadfast  co-operation  of 
all  those  persons  charged  with  the  upbuilding 
of  the  District  of  Columbia,  a  result  may  be 
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similar  to  those  contained  in  the  report  which 
show  the  contour  of  the  ground,  the  size  and 
disposition  of  the  present  parks,  as  well  as 
those  semi-public  tracts  to  which  the  public  are 
generally  admitted,  the  position  of  existing 
lines  of  roads  and  railway,  together  with  the 
proposed  additions  to  the  recreation  areas  and 
pleasure  connections  advocated  by  the  Commis- 
sion. Additions  to  the  present  system  are  rec- 
ommended upon  the  ground  that  the  present 
park  area  is  insuflicient  for  the  demands  which 
are  even  now  being  made  upon  it  by  a  growing 
population,  and  if  the  present  opportunity  for 
securing  lands  unhurt  and  unoccupied  hy 
houses  is  not  speedily  seized,  it  can  only  be  re- 
gained in  the  future  at  great  expense.  It  Is 
also  observed  that  while  a  large  amount  of  park 


basin  of  the  Anacostia  River,  which  at  present 
menaces  the  health  of  the  southern  side  of  the 
city,  is  particularly  interesting  in  this  connec- 
tion, and  also  on  account  of  the  engineering 
operations  which  its  reclamation  entails.  The 
Commission  proposes  a  dam  to  keep  out  the 
tides  of  the  Potomac  which  alternately  flood 
and  expose  large  flats  within  this  tract.  The 
shallow  portions  of  the  waterway  are  then  to 
be  excavated  or  filled,  as  economy  may  dictate, 
in  connection  with  the  filling  operations  near 
the  mouth  of  the  Anacostia.  A  water  park  with 
naturalistic  borders  may  thus  he  formed,  hav- 
ing shores  sufiiciently  high  and  water  suflicient- 
ly  deep  to  redeem  it  from  its  present  malarial 
condition,  and  to  form  a  fitting  addition  ta  the 
city's  public  tecreation  areas.     Connecting  the 


attained  such  as  has  been  reached  in  no  other 
capital  city  of  the  modern  world.  The  task  is 
indeed  a  stupendous  one;  it  is  much  greater 
than  any  one  generation  can  hope  to  accom- 
plish. The  very  hearty  and  intelligent  co-oper- 
ation that  the  plans  have  received  by  the  offi- 
cers of  the  Government,  the  committees  of  Con- 
gress, and  by  the  public  generally,  makes  it 
reasonably  certain  that  the  development  of  the 
National  Capitol  will  be  prosecuted  along  the 
general  lines  proposed;  and  that  the  city  which 
Washington  and  Jefferson  planned  with  so 
much  care  and  with  such  prophetic  vision,  will 
continue  to  expand,  keeping  pace  with  national 
advancement,  until  it  becomes  the  visible  ex- 
pression of  the  power  and  taste  of  the  people  of 
the  United  States." 
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The    Approach    to    the    Pennsylvania    Railroad 
Bridge  at  Fifty-second  Street,  Philadelphia. 


Several  million  dollars  are  being  e.xpended 
by  the  Pennsylvania  Railroad  Company  in  im- 
provements on  their  main  lines,  much  of 
which  Is  for  the  benefit  of  the  passenger  traffic 
and  to  separate  it  as  completely  as  possible 
from  the  freight  traffic.  Heretofore  express 
trains  have  been  obliged  to  run  through  or 
acros  the  freight  yards  at  Philadelphia,  but 
changes  are  being  made  so  that  the  through 
line  tracks  will  be  entirely  clear  of  the  freight 
yards  and  tracks.  At  52nd  St.  there  are  a 
number  of  freight  tracks  at  grade,  and  the  pas- 
senger tracks  of  the  Schuylkill  division  have 
recently  been  changed  so  that  the  inbound 
track  crosses  in  a  tunnel  and  the  outbound 
track,  on  an  overhead  skew  bridge.  This 
bridge  includes  a  pin-connected  388-foot 
through  span,  a  105-foot  lattice  girder  deck 
span  and  many  plate  girder  spans,  some  sup- 
ported on  masonry  piers  and  some  on  steel 
trestle  bents. 

Single-track  deck  spans  1  to  14,  inclusive, 
each  have  three  lines  of  plate  girders  carrying 
solid  steel  plate  floor  for  ballast  and  passenger 
platforms.  The  west  end  of  span  No.  1  rests 
on  the  east  abutment  of  the  388-foot  span  and 
l>etween  spans  9  and  10  is  the  105-foot  lattice 
girder  span.  The  ends  of  the  girders  are 
seated  on  bed  plates  set  directly  on  top  of 
stone  piers  5  feet  wide  under  the  coping,  ex- 
cept those  for  the  lattice  girder  span  which 
are  7%  feet  wide  and  have  short  columns  un- 
der the  ends  of  the  plate  girders  to  support 
them  from  the  level  of  the  bottom  chords  of 
the  trusses.  There  are  seven  plate  girder 
spans  of  about  35  feet,  four  of  about  36  feet, 
two  of  about  32  feet  and  one  of  about  33% 
feet.  The  girders  have  a  uniform  depth  of  i 
feet  8Vi  inches,  back  to  back  of  flange  angles, 
and  are  spaced  so  as  to  be  approximately  sym- 
metrical with  the  track  and  sidewalk,  but  un- 
symmetrical  with  the  axis  of  the  bridge.  They 
are  braced  together  transversely  at  two  inter- 
mediate points  between  piers,  as  shown  in  the 
general  cross  section.  The  track  girders  of 
spans  1,  2,  3,  4,  5,  6  and  7  are  symmetrical  with 
the  chords  of  a  6  degree  curve,  the  other  spans 
are  on  a  tangent. 

There  are  no  stringers  nor  floor  beams  in 
this  section  of  the  bridge  and  the  track  is  lo- 
cated wherever  necessary  on  ballast  carried  in 
the  transverse  floor  troughs,  which  are  about  7 
inches  deep  over  all  and  22  inches  apart  on 
centers.  Elach  trough  is  made  with  two  6- 
Inch  Z  bars  and  a  12-inch  bottom  plate  and  the 
troughs  are  connected  by  9-inch  horizontal 
plates  riveted  across  their  top  flanges.  The 
troughs  are  about  14  feet  long  and  overhang 
the  outside  girders  4%^  feet  to  carry  the  full 
width  of  ballast,  in  which  a  gutter  is  formed. 
Several  troughs  are  riveted  together  at  the 
shops  to  form  sections  of  a  convenient  size 
for  shipment,  which  are  field-riveted  together 
in  place  by  rivets  through  the  top  flange 
plates.  The  bottom  plates  of  the  troughs  are 
flush  with  the  lower  edges  of  fascia  girders 
which  are  connected  to  them  by  short  vertical 
angles  field-riveted  to  the  webs  of  the  Z-bars. 

The  fascia  girders  have  23x7/16-inch  webs 
and  three  4x4x%-inch  flange  angles,  the  inside 
lower  flange  angles  being  omitted  to  clear  the 
ends  of  the  troughs.  Every  second  trough  has 
a  »olld-web  knee  brace  to  the  lower  edge  of  the 
tap  flange  of  the  fascia  girder.  The  fascia 
girders  are  made  the  full  lengths  of  the  spans, 
serve  to  stitFen  the  floor  troughs  and  close 
their  ends  so  as  to  make  a  neat  finish  and 
retain  the  ballast.  Adjacent  girders  in  con- 
Hecuilve  spans  have  their  ends  connected  by 
double  web-splice  plates  which  are  shop-riveted 


to  the  web  of  one  girder  to  form  open  jaws 
with  slotted  holes  to  receive  bolts  through  the 
web  of  the  adjacent  girder  and  allow  it  to  ex- 
pand and  contract  with  temperature  varia- 
tions. 

The  passenger  platform  alongside  the  track 
on  all  the  spans,  except  No.  1,  is  supported  on 
15-inch  I-beams  about  9%  feet  long,  having 
center  bearings  on  the  third  main  girder  and 
field-riveted  on  the  Inner  ends  to  the  fascia 
girders  for  the  trough  floor.  At  the  opposite 
ends  they  are  web-connected  to  iascia  girders. 

The  lattice-girder  span  between  plate  girder 
spans  9  and  10  has  lower  chord  pin  bearings 
105  feet  4  inches  apart,  and  accommodates  a 
passenger  platform  at  one  side  of  the  track 
corresponding  with  the  plate  girder  spans. 
The  track  floor  consists  of  rectangular  trans- 
verse troughs  about  16  feet  long,  which  are 
laid  on  the  top  chords  of  the  trusses  and  have 
their  ends  closed  by  a  fascia  girder  on  the  side 
opposite  the  sidewalk  only.  At  the  other  ends 
the  troughs  overlap  the  anchor  ends  of  canti- 
lever floorbeams  for  the  sidewalk  and  the  bal- 
last above  the  top  plates  is  retained  by  the  16- 
inch  longitudinal  girder  which  is  set  on  them 
to  receive  the  ends  of  the  sidewalk  planks  and 
form  a  sort  of  curb.  The  sidewalk  beams  are 
supported  near  their  centers  by  knee-brace 
brackets  and  have  their  outer  ends  connected 
by  fascia  girders.  The  floor  troughs  are  made 
up  of  plates  and  angles  with  about  the  same 
dimensions  as  the  Z-bar  troughs  and  have 
similar  knee-braces  to  the  fascia  girders. 

The  trusses  are  divided  into  eight  panels  by 
the  zigzag  diagonal  members.  The  top  chords 
are  supported  over  the  bottom  chord  panel 
points  by  vertical  posts  and  they  are  made  in 
the  usual  way  with  four  angles,  two  web  plates 
and  a  23-inch  cover  plate  having  open  holes  for 
the  fleld-riveted  connections  of  the  floor 
troughs.  The  bottom  chord  is  made  with  two 
15-inch  channels  with  the  flanges  turned  in 
and  connected,  top  and  bottom,  by  9xl2-inch 
tie  plates.  All  the  web  members  of  the  trusses 
are  made  with  pairs  of  latticed  channels  with 
their  flanges  turned  in. 

Zigzag  bottom  lateral  angles  were  fleld- 
riveted  to  horizontal  connection  plates  shop- 
riveted  across  the  lower  flanges  of  the  bottom 
chord  channels,  and  all  members  were  shipped 
separately  and  riveted  together  in  the  field. 
The  5%-inch  end  lower  chord  pins  take  bear- 
ing in  ordinary  double-web  shoes  having  lat- 
eral connection  plates  riveted  to  their  base 
plates.  The  expansion  end  shoes  rest  on  nests 
of  eight  3-inch  rollers  with  bed  plates  which 
have'  transverse  angles  protecting  the  ends  of 
the  rollers.  The  outside  angles  have  angles 
riveted  to  their  vertical  flanges  to  make  Z- 
shaped  sections  with  the  upper  flanges  pro- 
jecting inwards  over  the  edges  of  the  base 
plates  so  as  to  thoroughly  enclose  the  rollers. 
The  fixed  end  bed  plates  are  built  up  to  a 
thickness  equal  to  that  of  the  expansion  end 
plates  and  rollers  combined.  They  have  an 
11/16-inch  top  plate  and  %-inch  base  plate 
separated  by  alternate  longitudinal  and  trans- 
verse layers  of  9/16-inch  flat  bars  3%  and  5 
inches  wide  with  1  inch  spaces  between  their 
edges. 

Spans  15  to  47,  inclusive,  are  similar  to 
spans  1  to  14,  except  that  they  are  all  on  a 
tangent  and  have  a  uniform  grade  of  1.5  feet 
per  100.  Spans  15,  16,  17,  18,  19,  20  and  21  arc 
36  feet  3%  inches,  spans  34  and  35  are  37  feet 
and  span  47  is  35%  feet  long  center  to  center 
of  piers;  all  the  rest  are  35  feet.  Each  span 
has  only  two  girders,  braced  together  like  the 
track  girders  shown  in  the  cross  section  of  the 
three-girder  spans.  The  top  flanges  directly 
support  the  17-foot  Z-bar  floor  troughs  which 
overhang  the  centers  of  the  girders  4%  feet  on 


each  side  and  make  the  cross  section  of  the 
span  similar  to  a  section  symmetrical  about 
the  center  line  of  the  three-girder  span  sec- 
tion and  corresponding  to  the  half  opposite  the 
sidewalk  platform.  The  35-foot  girders  are  made 
with  a  56x9/16-inch  web  in  a  single  length  and 
two  6x6x%-inch  angles  and  a  full  length  15x%- 
inch  cover  plate  in  each  flange.  At  each  end 
there  are  two  pairs  of  vertical  web  stiffener 
angles  about  16  inches  apart,  back  to  back, 
and  there  is  a  15x%-inch  plate,  corresponding  to 
the  flange  cover  plates,  riveted  to  the  backs  of 
the  outside  angles.  Five  intermediate  pairs  of 
vertical  angles  divide  the  web  into  panels 
about  5%  feet  long.  The  expansion  end  of 
each  girder  has  a  planed  base  plate  sliding  on 
three  5xll/i6-inch  flat  strips  on  a  20x22x?i- 
inch  sole  plate  secured  by  two  IVi-inch  bolts 
passing  through  round  holes  in  it  and  slotted 
holes  in  the  girder  flanges.  The  connection  at 
the  fixed  end  is  exactly  the  same  except  that 
the  girder  holes  are  not  slotted.  The  bearing 
strips  on  the  sole  plates  are  planed  to  a  longi- 
tudinal bevel  to  correspond  with  the  track 
grade. 

At  the  52nd  St.  station  the  viaduct  widens 
to  a  maximum  width  of  about  52  feet  and  has 
four  lines  of  plate  girders  supporting  the  main 
line  eastbound  track  on  one  side  and  the  track 
of  the  Schuylkill  division  on  the  opposite  side 
of  a  platform  about  105  feet  long,  21  feet  wide 
at  one  end  and  13  feet  wide  at  the  other  end. 
The  Schuylkill  track  is  on  a  10-degree  curve, 
and  beyond  the  station  platform  has  one  sin- 
gle-track span  of  57  feet  2  inches  and  one  of 
21  feet  5%  inches.  Under  and  opposite  the 
platform  the  girders  are  in  two  spans  of  about 
31  feet  10  inches  and  one  span  of  about  21% 
feet.  The  construction  here  is  of  through 
plate  girders,  as  shown  in  the  general  cross 
section  of  approach,  with  floor  beams  support- 
ing longitudinal  Z-bar  troughs  under  the 
tracks  and  a  buckle  plate  passenger  floor  plat- 
form between  the  tracks.  The  arrangement 
and  connections  of  the  floor  troughs  are  shown 
in  the  detail.  The  troughs  were  made  in  20- 
foot  lengths,  reaching  across  two  floor  beam 
panels. 

The  space  between  the  tracks  is  spanned  by 
10-inch  I-beams  about  3%  feet  apart  with 
buckle  plates  riveted  across  their  top  flanges. 
The  buckle  plates  are  stamped  in  several 
panels  on  transverse  sheets  reaching  nearly  or 
quite  across  the  platform.  The  ends  of  the 
platform  beams  overhang  both  their  support- 
ing girders  and  are  faced  with  solid-web  curb 
girders  about  3  feet  deep,  made  with  a  single 
flange  angle  which  is  on  the  outside  of  the 
lower  edge  and  is  fleld-riveted  to  the  tops  of 
the  floor  beams.  The  upper  edge  of  the  girder 
web  is  plain  on  the  platform  side  and  is  stiff- 
ened by  a  half  round  bar  on  the  track  side. 
The  track  floor  beams  are  2  feet  deep  and  have 
their  lower  flanges  just  clearing  the  upper 
sides  of  the  bottom  flanges  of  the  main  girders, 
to  which  they  are  web  connected  in  the  usual 
way  with  special  end  sections  of  web  plates 
projecting  above  the  top  flanges  of  the  floor 
beams  so  as  to  form  gusset  plates  reaching  to 
the  top  flanges  of  the  girders. 

The  buckle  plates  are  made  of  41^ix%-incb 
transverse  sheets  reaching  entirely  across  the 
platform  with  a  maximum  length  of  over  18 
feet  and  stamped  in  five  30-inch  square  panels 
with  6-inch  flat  spaces  between  them,  on 
which  longitudinal  4-inch  T-bars  are  shop- 
riveted.  At  the  oblique  edge  of  the  platform 
the  plates  are  left  flat  in  the  triangular  space 
beyond  the  ends  of  the  stamped  panels  and  are 
stiffened  there  with  longitudinal  T-bars  15 
inches  apart,  shop-riveted  on  the  upper  side. 

The  girders  are  seated  on  the  caps  of  trestle 
bents  with  pairs  of  vertical  columns  about   16 
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feet  high  and  14  and  16  feet  apart,  braced  to- 
gether with  top  and  bottom  horizontal  struts 
and  X-bracing  composed  of  pairs  of  angles  and 
channels  field-riveted  between  double  connec- 
tion plates  shop-riveted  to  the  columns  to  form 
jaws.  The  details  of  these  bents  are  similar 
to  those  of  the  bents  on  top  of  the  masonry 
piers  for  the  lattice-girder  span  which  support 
the  ends  of  the  adjacent  plate  girder  spans  9 
and  10.  The  latter  bents  are  somewhat 
shorter  and  have  three  columns  and  two  panels 
of  sway  bracing.  The  tops  of  the  columns  are 
reinforced  by  heavy  longitudinal  vertical  dia- 
phragms on  the  center  lines  of  the  main  gir- 
ders. 

The  edges  of  the  buckle  plate  platform  are 
protected  by  a  gas  pipe  hand  rail  with  flange 


connected  vertical  posts  about  10  feet  apart. 
Elsewhere  the  narrow  platforms  alongside  the 
single  tracks  are  protected  on  the  side  away 
from  the  track  by  hand  rails  carried  on  braced 
angle-iron  posts  which  are  made  of  pairs  of 
3x3-inch  angles  spliced  to  short  lengihs  ol  3x4- 
inch  bottom  angles  and  having  clearance  be- 
tween them  for  the  top  flange  of  the  fascia  gir- 
der, to  the  web  of  which  the  3x4-inch  angles  are 
field-riveted.  The  posts  are  stiffened  laterally  by 
pairs  of  curved  brace  angles  in  the  transverse 
plane  shop-riveted  to  the  vertical  angles  with 
web  connection  plates,  as  shown  in  the  detail. 
The  passenger  platform  has  a  shelter  about 


/lM'-'3"4-L 


"3se  of  F?ail 


ik"'ii-'t'et^ 


13'C.ioC. 


P 


1 


■|L,_  , .  -I 


U  feet  wide  and  217  feet  long  which  extends 
over  the  lattice  girder  span  and  has  a  single 
pitched  roof  supported  on  bents  of  vertical 
columns.  The  columns  are  braced  at  the  top 
by  curved  knee  braces,  in  both  transverse  and 
longitudinal  planes,  and  support  roof  beams 
which  cantilever  toward  the  track.  The  col- 
umns are  flange-riveted  to  the  floor  beams  and 
fascia  girders,  as  shown  in  the  detail  eleva- 
tions, and  have  special  cross  sections,  made  up 
for  those  nearest  the  tracks,  of  an  I-beam  and 
two  T-bars  riveted  to  the  center  line  of  its 
web,  and,  for  the  outside  row,  of  two  angles 
and  a  T-bar  riveted  together  to  make  an  un- 
symmetrical  I-shaped  cross  section.  The  col- 
umns on  the  side  away  from  the  track  are  con- 
nected by  two   lines  of  horizontal  struts  and 
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have  two  intermediate  verticals  in  each  panel 
to  form  a  framework  to  receive  the  wall 
sheathing. 

The  steel  work  was  built  according  to  the 
specifications  of  the  Pennsylvania  Railroad 
Company.  Mr.  W.  H.  Brown,  chief  engineer; 
Mr.  W.  A.  Pratt,  assistant  to  chief  engineer 
and  formerly  engineer  of  briages,  and  Mr.  H. 
R.  Leonard,  now  engineer  of  bridges  and 
buildings.  The  superstructure  was  built  at 
the  Pencoyd  plant  of  the  American  Bridge 
Company,  Mr.  Paul  L.  WoUel,  chief  engineer. 


Report   of  the  Passaic  Valley  District  Sewerage 
and  Drainage  Commissioners. 


Until  a  comparatively  recent  date  the  idea 
has  been  widely  prevalent  in  this  country  that 
one  of  the  chief  uses  of  our  streams  was  to 
carry  off  wastes  of  the  communities  situated  on 
or  near  their  banks.  Within  the  last  few  years, 
however,  it  has  come  to  be  realized  that  these 
streams  were  of  much  greater  value  in  their 
unpolluted  state  as  adornments  to  the  land- 
scape and  places  for  reereatioa  as  well  as  for 
commerce.  One  of  the  most  shamefully  abused 
rivers  in  the  eastern  part  of  the  country  is  the 
once  beautiful  Passaic,  flowing  through  a  popu- 
lous section  of  northern  New  Jersey.  Methods 
for  improving  this  river  by  removing  the  pol- 
luting matters  have  been  under  discussion  for 
some  time.  In  our  issue  of  January  31  we  made 
brief  mention  of  the  report  proposing  a  scheme 
of  relief. 

Five  commissioners  were  appointed  by  the 
Governor  April  22,  1902,  to  study  the  problem 
of  relief  of  the  Passaic  Valley  district  and  re- 
port to  the  legislature.  A  preceding  study  of 
the  case  having  shown  a  high  cost  for  a  trunk 
sewer  to  convey  the  waste  matter  to  the  sea, 
the  present  commission  at  first  attempted  to 
discover  some  other  method  of  disposal.  Chem- 
ical precipitation  plants  at  Worcester,  Mass., 
and  Providence,  R.  I.,  were  visited,  but  this 
method  of  disposal  was  rejected  because  of  its 
cost  of  operation,  only  partial  purification,  the 
difficulty  of  dealing  with  the  sludge,  and  the 
common  objection  to  having  such  a  plant  for  a 
neighbor.  Septic  treatment  was  considered 
but,  as  it  had  not  "jeen  successfully  used  for 
any  large  community  and  because  it  is  still  re- 
garded as  somewhat  experimental  and  of  doubt- 
ful success  in  treating  sewage  containing  much 
manufacturing  waste,  it  also  was  deemed  un- 
suitable for  the  Passaic  district.  Broad  irri- 
gation for  taking  care  of  the  sewage  of  a  popu- 
lation of  1,500,000,  which  it  is  thought  necessary 
to  provide  for  in  the  future,  was  estimated 
to  require  at  least  15,000  acres  of  land.  Further- 
more, the  land  for  this  purpose  should  have  a 
soil  of  a  peculiar  character  such  as  was  not 
anywhere  to  be  found  in  the  district.  These 
and  other  considerations  led  the  commissioners 
to  discard  this  method. 

Intermittent  filtration  was  regarded  some- 
what more  favorably,  but  because  of  the  diffi- 
culty of  securing  a  sufficient  and  suitably  lo- 
cated area  of  land  of  the  proper  sort  and  the 
cost  of  the  scheme,  it  also  was  rejected.  Hence 
the  remaining  method  of  disposal  in  the  sea 
was  considered  the  only  available  one  and  the 
success  attained  by  the  Boston  Metropolitan 
sewerage  system,  some  parts  of  which  meet 
conditions  very  similar  to  those  of  the  Passaic 
district,  seemed  to  assure  success  for  this 
method. 

The  technical  study  of  the  problem  was  put 
into  the  hands  of  Mr.  Rudolph  Herlng,  of  New 
York,  from  whose  rejiort  the  following  items  of 
interest  have  been  taken.  The  estimated  cost 
of  construction  is  approximately  $8,700,000,  to 
which  must  be  added  the  expense  of  securing 
the  right  of  way.    The  project  involves  an  in- 


tercepting sewer  with  all  necessary  connections 
and  appurtenances  to  receive  and  convey  all 
polluting  waters,  now  entering  the  river,  from 
near  Great  Falls  in  Paterson  to  a  point  of  final 
disposal  into  the  waters  of  the  Upper  New 
York  Bay. 

The  waters  of  the  Hudson  River  and  the  tidal 
low  from  the  Lower  New  York  Bay  and  the 
East  River,  together  furnish  such  a  large  quan- 
tity of  water  that  the  proper  discharge  of  sew- 
age into  the  same  from  a  population  of  many 
millions  cannot  be  noticed  by  the  senses.  At 
present  the  sewage  of  nearly  4,000,000  persons 
finds  its  way  directly  into  these  waters  from 
Manhattan,  Bronx,  Brooklyn,  Queens,  Rich- 
mond, Jersey  City  and  Hoboken.  The  only  vis- 
ible effects  herefrom  is  the  floating  matter 
which  has  resisted  the  comminuting  effects  of 
waves  and  currents.  Such  matter  will  be  ex- 
cluded from  the  Passaic  Valley  sewage,  be- 
cause of  its  retention  by  screens  before  the 
sewage  passes  through  the  pumps.  Nor  will  all 
the  silt  and  heavy  matters  brought  into  the 
sewers  by  the  rain  washing  the  streets  enter 
the  bay  from  the  Passaic  Valley,  because  most 
of  it  will  be  held  back  prior  to  the  pumping 
at  Newark  Bay.  A  third  advantage  of  the  pro- 
posed disposal  over  that  now  practiced  in 
the  metropolitan  district,  is  the  discharge  of 
the  sewage  into  the  current  instead  of  at  the 
shores,  and  at  least  40  feet  below  the  surface 
instead  of  immediately  at  the  surface. 

The  trunk  sewer  is  located  on  the  west  side 
of  the  Passaic  River.  In  order  to  intercept  the 
sewage  now  entering  the  river  from  the  east 
side,  several  auxiliary  intercepting  or  trunk 
sewers  have  been  located.  At  suitable  intervals 
they  are  carried  across  the  river  through  in- 
verted siphons  below  the  established  waterway, 
and  discharged  into  the  main  trunk  sewer. 

It  is  suggested  that  after  the  authoriza- 
tion of  the  building  of  the  trunk  sewer,  no  mat- 
ter what  method  of  treatment  is  resorted  to,  all 
sewers  built  within  the  district  be  desigaed 
so  far  as  practicable  on  the  separate  plan,  the 
foul  waters  to  enter  in  one  set  of  sewers,  which 
would  discharge  into  the  trunk  sewer,  the 
street  water  to  enter  another  set  of  sewers  or 
drains  discharging  directly  into  the  river;  and 
that  in  order  to  purify  the  Passaic  River  and  to 
maintain  its  purity,  the  rain  water  drains  dis- 
charge their  first  wash,  which  contains  the 
foul  matter  collected  on  the  streets,  into  the 
trunk  sewer,  the  subsequent  flow  being  ex- 
cluded by  the  usual  automatic  regulators,  and 
discharging  directly  into  the  river. 

The  trunk  sewer  begins  near  the  Falls  at 
Paterson  on  the  right  bank  of  the  Passaic  River 
and  follows  it  along  the  most  practicable  routes 
to  the  main  pumping  station,  situated  in  the 
city  of  Newark.  At  two  points  it  will  be  neces- 
sary to  have  auxiliary  pumping  stations  to  lift 
the  sewage  of  low  areas  into  the  main  trunk 
sewer.  To  avoid  these  auxiliary  lifts  would 
have  required  the  lowering  of  the  trunk  sewer 
to  a  depth  that  would  have  made  its  proper 
construction  extremely  difficult  and  expensive. 
The  proposed  trunk  sewer  and  its  branches 
will  be  connected  either  directly  or  indirectly 
with  the  various  sewers  now  existing  in  the 
district  and  discharging  at  present  into  the 
river,  of  which  twenty-six  are  situated  at  Pat- 
erson, ten  in  Passaic,  two  between  Passaic  and 
Second  River,  and  twenty-nine  below  Second 
River.  To  make  the  several  local  connections 
In  a  proper  manner  there  are  required  seven 
branch  sewers.  For  the  purpose  of  propor- 
tioning the  annual  cost  of  maintenance  it  will 
be  necessary  to  provide  gauging  stations  at 
these  and  other  connections,  at  least  one  for 
every  community  using  the  trunk  sewer,  so  as 
to  measure  the  amount  of  sewage  delivered  by 
each  one. 


From  the  data  at  hand  it  is  estimated  that 
the  trunk  sewer  at  the  pumping  station  on  the 
Newark  Meadows  should  have  a  capacity  of 
326,000,000  gallons  per  24  hours  when  running 
three-quarters  full.  The  estimate  of  cost  has 
been  based  on  the  proposition  to  construct  the 
greater  portion  of  the  trunk  sewer  of  concrete. 
In  several  aspects  the  concrete  sewer  is  pref- 
erable to  one  lined  with  brick.  While,  if  prop- 
erly made,  concrete  will  be  as  durable  as  brick, 
the  special  advantages  are  that  it  can  be  given 
a  smoother  surface,  therefore  a  greater  flow- 
ing capacity  and  cleanliness,  and  that  it  can  be 
built  at  a  less  cost.  It  also  offers  greater  se- 
curity and  facility  for  being  made  water-tight. 
An  effective  ventilating  plant  is  required  at  a 
point  where  the  sewage  issues  from  the  in- 
verted siphon  crossing  Newark  Bay.  The  diam- 
eter would  range  from  4  feet  at  the  upper  end 
to  13  feet  on  the  Newark  Meadows. 

Three  pumping  stations  are  required  for  dis- 
charging the  sewage  of  the  district  into  New 
York  Bay.  The  first  of  these  has  a  capacity 
of  about  20,000,000  gallons  daily,  and  is  lo- 
cated at  Wallington  at  the  foot  of  the  branch 
sewer  which  conveys  the  sewage  from  the  up- 
per section  on  the  eastern  side  of  the  river, 
comprising  the  Saddle  River  district,  to  the 
main  trunk  sewer.  The  maximum  lift  of  the 
sewage  at  this  point  is  about  15  feet.  The  sec- 
ond pumping  station  is  located  in  Lyndhurst 
Township  and  is  intended  to  collect  the  sewage 
from  a  narrow  strip  of  land  near  the  river  from 
the  townships  of  Rutherford,  Union  and  North 
Arlington,  and  to  discharge  it  into  the  main 
trunk  sewer.  The  capacity  of  the  station  would 
be  about  1,000,000  gallons,  and  the  lift  about  15 
feet.  This,  however,  may  not  be  required  for 
some  time.  The  main  pumping  station  is  lo- 
cated on  the  Newark  Meadows,  as  close  to 
Newark  Bay  as  practicable.  It  is  conveniently 
situated  for  rail  and  water  transportation  fa- 
cilities. For  its  first  installation  it  should  have 
a  capacity  of  at  least  150,000,000  gallons  daily. 
The  maximum  lift  is  about  40  feet. 

Beginning  at  the  main  pumping  station  on 
the  Newark  Meadows,  the  outfall  sewer  con- 
sists of  two  lines  of  steel  mains  operating  un- 
der pressure,  a  section  of  gravity  sewer,  and 
then  a  single  line  of  iron  main  to  the  outlet. 
The  two  lines  of  force  mains,  each  6  feet  in 
diameter,  pass  under  Newark  Bay  to  a  point 
on  the  west  shore  of  Jersey  City  at  the  Mor- 
ris and  Essex  Canal.  The  gravity  sewer,  13 
feet  in  diameter,  leads  from  the  last  named 
point  along  the  north  shore  of  the  canal  to  a 
point  near  the  eastern  shore  of  Jersey  City, 
where  a  single  line  of  steel  pipe,  8  feet  in  diam- 
eter, leads  out  into  the  main  channel  of  New 
York  Bay,  the  point  of  discharge  being  within 
the  State  of  New  Jersey  and  about  three-quar- 
ters of  a  mile  north  of  Bobbin's  Reef  Light  and 
about  40  feet  below  mean  low  tide,  where  the 
depth  of  water  is  70  feet. 


An  Unusually  Large  Plant  for  the  fabrication 
of  structural  iron  work  and  steel  bridges  is 
being  built  by  Milliken  Brothers,  New  York, 
near  Arlington,  on  the  north  shore  of  Slaten  Is- 
land, facing  Newark  Bay.  The  lot  has  a  water 
front  of  1,800  feet  and  a  depth  of  three-quarters 
of  a  mile.  The  building  will  be  of  special  de- 
sign, constructed  entirely  of  steel  and  concrete. 
The  plant  will  be  built  in  two  portions,  the  first 
of  which  is  now  under  way,  and  will  have  a  ca- 
pacity of  about  40.000  tons  a  year.  It  is  so  ar- 
ranged that  the  columns  and  girders  for  re- 
mainder of  the  buildings  will  be  constructed  in 
it.  The  ultimate  capacity  will  be  80,000  tons. 
The  power  plant  will  be  at  first  installed  in 
temporary  quarters,  and  it  will  provide  for  the 
complete  electric  and  pneumatic  service  for  the 
operation  of  all  machine  tools. 


Feb.  14,  1903. 
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The  Discharge  of  Sewage  into  Dublin  Harbor, 
Ireland. 

Kxuaets    from    a    paper    by    William    K.    I'airy    and 
Walter    E.    Adeney    before    the    Institution    of    Civil 
Engineers. 


The  estuary  of  the  River  Liffey,  or  rather 
that  portion  of  it  included  within  the  Dublin 
Harbor,  affords,  from  the  point  of  view  of  sew- 
age pollution,  one  of  the  most  Interesting  and 
Instructive  objects  of  study  to  be  found  around 
the  British  Isles.  The  estuary  is  confined  on 
the  south  side  by  the  South  Wall,  about  three 
miles  long,  and  on  the  northeast  by  the  North 
Wall,  which  is  about  9,400  feet  in  length;  of 
this  about  6,000  feet,  from  its  commencement 
at  the  shore,  is  constructed  to  a  height  of  6 
or  7  feet  above  high  water,  the  remaining 
3,400  feet  being  carried  up  to  half-tide  level 
only.  Consequently,  when  the  tide  Is  at  half- 
ebb  the  whole  of  the  remaining  effluent  water 
in  the  estuary  is  concentrated  and  discharged 
through  the  entrance  at  Poolbeg,  where  the 
channel  is  only  1,000  feet  In  width,  and  a  very 
rapid  current,  varying  between  275  feet  and 
300  feet  per  minute,  is  set  up.  Unassisted  by 
any  dredging,  this  current  has  entirely  swept 
away  the  bar  which  formerly  obstructed  the 
entrance  to  the  harbor. 

After  the  harbor  has  been  emptied  of  tidal 
water,  very  little  of  the  water  so  discharged, 
excepting  at  low  neaps,  returns  into  it  with 
the  ensuing  flood-tide;  the  harbor  being  then 
filled,  not  with  previously  discharged  water, 
which  has  passed  out  to  a  point  about  a  mile 
beyond  its  mouth,  but  with  clean  sea-water 
coming  up  with  the  flood-tide  from  the  direc- 
tion of  Kingstown.  At  low  water  of  neap 
tides  Dublin  Harbor  contains  509,280,000  cubic 
feet  of  water,  and  of  this  quantity  397,440,000 
cubic  feet,  or  78  per  cent.,  is  contained  in  the 
deep-water  channel.  At  low  water  of  spring 
tides  the  harbor  contains  379,920,000  cubic 
feet  of  water,  and  of  this  quantity  345,600,000 
cubic  feet,  or  91  per  cent.,  is  contained  in  the 
deep-water  channel. 

The  interest  which  the  estuary  of  the  Lif 
fey  possesses  springs  from  the  fact  that  the 
portions  of  the  rivers  Liffey  and  Tolka  im- 
mediately above  It  receive  the  whole  of  the 
crude  sewage  from  the  population  of  Dublin 
and  neighboring  townships  (with  three  excep- 
tions), amounting  in  all  to  some  260,000  peo- 
ple, and  that  practically  all  the  solid  matters 
from  this  crude  sewage  are  deposited  along 
the  beds  of  these  two  rivers,  so  that  the  wa- 
ters and  the  bed  of  the  estuary,  at  least  below 
the  Pigeon  House  Harbor,  which  is  at  about 
the  middle  of  the  South  Wall,  are  but  slightly 
affected  by  them. 

Two  of  the  townships  which  do  not  dis- 
charge their  sewage  into  the  river  are  Rath- 
mines  and  Pembroke,  which  have  a  total  popu- 
lation of  60,000.  They  discharge  directly  into 
the  estuary,  from  a  joint  main-drainage  out- 
fall on  its  south  side,  about  1  mile  above  its 
mouth.  The  sewage  from  this  outfall  is  dis- 
charged during  the  first  5  hours  of  the  ebb- 
tide only,  and  Its  disposal  forms  a  further  in- 
teresting subject  of  study.  A  third  township 
which  discharges  its  sewage  directly  Into  the 
estuary  is  Clontarf.  This  town  has  no  main 
drainage,  but  discharges  its  sewage  from  sev- 
eral small  sewers  along  the  foreshore  on  the 
north    side   of   the   estuary. 

Analysis  of  samples  collected  in  mid-chan- 
nel, when  the  weather  was  both  calm  and  very 
dry,  seemed  to  show  that  the  Dublin  liquid 
sewage-matter  becomes  so  much  diluted  with 
river  and  sea-water  by  the  time  it  reaches  the 
Pigeon  House  Harbor,  at  high  water,  that  It 
scarcely  affects  the  surface  water  of  the  estu- 
ary. 

Other  analyses  show  that  the  bottom  waters 


of  the  estuary,  at  least  along  its  less  shallow 
portions,  are  fairly  uniform  In  composition  and 
are  but  slightly  polluted,  from  opposite  the 
Pigeon  House  Harbor  downwards,  even  during 
a  state  of  the  tide  when  the  volume  of  sea- 
water  Is  at  a  minimum.  The  samples  collect- 
ed opposite  the  Pigeon  House  Harbor  show  a 
loss  of  oxygen  amounting  to  only  13.6  per  cent, 
after  having  been  kept  for  5  days.  The  fig- 
ures for  the  surface  samples,  on  the  other 
hand,  exhibit  considerable  differences  In  com- 
position and  in  degree  of  pollution.  Thus,  op- 
posite the  harbor,  the  loss  of  oxygen  amounts 
to  90.1  per  cent,  after  keeping  the  sample  for 
5  days,  whilst  1,122  yards  lower  down  the  loss 
amounts  to  39.3  per  cent.,  and  748  yards  still 
farther  down  the  deep-water  channel  it  Is  only 
10.4  per  cent. 

The  surface  water  1,870  yards  below  the 
Pigeon  House  Harbor  is  more  affected  by  the 
river  than  is  the  bottom  water  immediately 
opposite  the  harbor,  but  it  is  not  polluted  quite 
as  much.  This  is  no  doubt  due  to  processes 
of  purification  taking  place  in  the  surface  wa- 
ter during  its  flow  down  the  estuary,  evidence 
of  which  is  afforded  by  the  larger  volume  of 
carbon  dioxide  found  in  It.  It  should  be  noted 
that  the  Pigeon  House  Harbor  is  fully  2  miles 
below  the  outfalls  of  the  principal  Dublin  sew- 
ers. 

Particular  interest  attaches  to  the  analyses 
of  samples  collected  during  the  lower  states 
of  the  ebb  at  neap  tide,  because  it  Is  gener- 
ally believed  by  those  intimately  acquainted 
with  the  estuary  that  large  quantities  of  sew- 
age remain  within  the  estuary  at  low  neap 
tides,  and  that.  In  addition,  considerable  quan- 
tities are  brought  back  into  the  estuary  with 
the  ensuing  flood-tides.  The  samples  were 
collected  from  the  lower  portions  of  the  estu- 
ary and  at  Its  mouth,  at  low  water  and  at  the 
commencement  of  the  flood-tide,  with  the  spe- 
cial object  of  ascertaining  whether  there  are 
any  real  grounds  for  this  belief.  The  at- 
mospheric conditions  were  all  that  could  be 
desired  for  the  purpose.  The  weather  was 
quite  calm  and  had  been  so  for  some  time 
previously,  and  it  was  dry  and  frosty. 

The  results  showed  that  the  loss  of  oxygen 
sustained  by  the  samples  collected  from  the 
surface  of  the  deep-water  channel  in  no  case 
exceeded  23  per  cent.,  notwithstanding  the 
fact  that  the  samples  were  kept  out  of  con- 
tact with  the  air  for  between  10  and  13  days. 
Such  a  loss  could  not  have  been  detected  had 
the  samples  been  exposed  to  the  air;  and  there- 
fore the  pollution  of  the  surface  water  of  the 
channel  during  a  low  neap  tide  is  so  light  that 
it  can  only  be  ascertained  when  a  sample  of 
the  water  is  subjected  to  the  most  rigorous 
conditions  possible  for  the  detection  of  pollu- 
tion. If  this  be  true  of  the  surface  water,  it 
may  be  inferred  that  the  bottom  water  of  the 
deep-water  channel  is  practically  unaffected 
by  the  Dublin  sewage.  It  is  plain,  also,  that 
the  Incoming  flood-tide  does  not  bring  back 
sewage-matter  into  the  estuary. 

The  question  of  the  effect  of  the  discharge 
of  sewage  from  the  Rathmines  and  Pembroke 
Outfall,  which  is  situated  near  the  South  Wall, 
and  about  a  mile  from  Its  outer  end,  may  now 
be  considered.  There  are  several  points  in 
connection  with  this  outfall,  and  with  the  sew- 
age discharged  from  it,  which  are  peculiar. 
In  the  first  place,  the  sewage  from  the  two 
townships,  with  an  aggregate  population  of 
about  60,000,  has  been  discharged  from  the 
outfall,  apparently  in  an  untreated  condition, 
for  the  past  20  years,  and  yet  there  are  none 
of  the  indications  which  usually  attend  such 
discharge  immediately  around  or  below  an  out- 
fall. 

The  outfall  Is  generally  submerged  even  at 


low  water,  except  at  spring  tides,  when  it  is 
exposed,  as  well  as  the  sands  below  it  for  some 
distance.  No  permanent  deposits  of  any  kind 
exist  either  immediately  around  or  below  It. 
The  surface  of  the  sand  is  ripple-marked,  and 
is  quite  free  from  any  indication  of  serious 
pollution.  About  2  or  3  Inches  below  the  sur- 
face it  is  black,  but  so  it  is  above  the  outfall, 
and  In  all  parts  of  the  bed  of  the  estuary  that 
have  been  examined.  The  vegetation  on  the 
bank  is  also  of  the  kind  associated  with 
healthy  marine  growth.  Such  a  state  of  things 
was  naturally  surprising,  and  a  very  careful 
examination  of  the  conditions  attending  the 
discharge  of  the  sewage  from  the  outfall,  and 
of  the  composition  of  the  sewage,  has  been 
made  with  a  view  to  ascertain  the  causes  oper- 
ating to  produce  such  exceptional  results. 

The  sewage  is  Impounded  during  the  last  hour 
of  the  ebb,  and  during  the  ensuing  flood-tide, 
in  a  tank  sewer.  In  the  following  observations 
the  word  "liquid"  Is  used  to  describe  the  mix- 
ture of  sewage  and  water  which  Is  delivered 
from  the  tank  sewer  into  the  Liffey  channel. 
This  liquid  is  not  exactly  crude  sewage  be- 
cause it  is  much  diluted,  and  because  the 
heavier  solids  have  been  removed  from  it. 
But,  on  the  other  hand,  it  is  neither  purified 
nor  clarified  in  the  ordinary  sense  of  the 
words.  The  result  of  the  observations  made 
has  been  to  show  that  the  total  quantity  dis- 
charged at  each  tide  Is  in  round  figures  3,000,- 

000  Imperial  gallons.  The  actual  figure  for 
each   discharge  Is  491,100  cubic  feet. 

In  connection  with  the  discharge  of  the 
liquid  from  the  Rathmines  and  Pembroke  Out- 
fall, the  nature  and  direction  of  the  tidal  cur- 
rent in  Dublin  Bay  must  not  be  overlooked. 
For  9  out  of  every  12  hours  the  tidal  current 
from  the  mouth  of  Dublin  Harbor  sets  in  a 
northeasterly  direction  towards  the  Bailey; 
that  is  to  say,  the  current  begins  to  flow  in 
this  direction  1%  hours  after  high  water,  and 
continues  to  flow  in  the  same  direction  until 
IVi  hours  before  the  next  high  water.  As  the 
sluices  are  opened  immediately  after  high  wa- 
ter, and  as  the  sewage  takes  little  more  than 

1  hour  to  travel  from  the  outfall  to  the  mouth 
of  the  estuary,  the  flrst  portion  of  the  liquid 
discharged  reaches  the  Poolbeg  Light  about 
the  time  when  the  current  begins  to  set  to- 
wards the  Bailey.  The  current  continues  to 
flow  in  this  direction  not  only  during  the  5 
hours  that  the  sewage  is  discharged,  but  also 
for  a  further  period  of  4  hours  after  the  sluices 
have  been  closed;  consequently,  when  the 
liquid  from  the  outfall  reaches  the  Poolbeg 
Light,  it  must  be  carried  out  to  sea  by  this 
tidal  current,  and  cannot  return.  When  the 
tide  commences  to  flow,  the  water  comes  from 
the  south,  and  therefore  it  does  not  check  the 
current  in  question;  on  the  contrary,  such  por- 
tion of  the  flood-water  as  cannot  pass  up  into 
the  Liffey  constitutes  the  current  already  de- 
scribed,  for  the   ensuing  iV>  hours. 

The  liquid  discharged  has  less  than  one- 
third  of  the  strength  of  ordinary  standard 
sewage.  The  actual  flgure  is  29  per  cent,  of 
standard  sewage  and  71  per  cent,  of  subsoil- 
water.  The  heavier  solids  are  removed  from 
the  sewage  by  catch-pits  built  within  the  sys- 
tem of  main  sewers.  About  2  tons  of  the  heav- 
ier solids  are  removed  daily  from  the  various 
catch-pits  before  the  sewage  Is  delivered  at 
the  outfall.  The  solids  consist  principally  of 
road-detritus,  gravel,  and  sand,  and  the  heavier 
constituents  of  the  suspended  matter  In  ordi- 
nary town  sewage.  In  the  condition  in  which 
they  are  removed  from  the  catch-pits  they  all 
contain  less  than  33  per  cent,  of  moisture.  The  . 
quantity  of  dry  solids  removed  may  therefore 
be  taken  as  1%  tons. 

There  are  two  characters  of  the  liquid  whlcU 
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demand  special  mention,  namely,  that  nitrates 
and  nitrites,  derived  from  subsoil-water,  are 
present  in  exceptionally  large  quantities;  and 
that  the  suspended  matter  it  contains  is  all  of 
a  light  character.  The  mineral  matter  con- 
sists of  light  sand  and  clay,  and  the  organic 
matter  is  of  a  light  flocculent  nature.  The 
liquid  never  carries  heavy  road-detritus  or 
other  heavy  suspended  matter  from  the  pen- 
stock-chamber even  during  heavy  rain.  The 
absence  of  heavy  road-detritus  explains  the 
absence  of  mud-banks  around  and  below  the 
outfall  and  of  permanent  accumulations  of  put- 
refactive matters  along  the  bed  below  the  out- 
fall. The  true  sewage-solids  in  suspension  are 
of  so  light  and  flocculent  a  nature  as  to  be 
easily  home  for  long  distances  by  the  estuary- 
waters.  They  are  consequently  broken  up  and 
spread  over  large  areas,  and  are  oxidized  be- 
fore they  can  seriously  pollute  any  portion  of 
the  estuary. 

When  the  valves  are  opened  the  invert  of  the 
outfall  Is  10  to  14  feet  below  the  surface  of 
the  sea-water,  according  to  the  tidal  season. 
The  liquid  rushes  up  through  this  depth  of 
water  with  some  violence  to  the  surface,  and 
in  calm  weather  spreads  out  in  a  narrow 
stream  and  floats  with  the  tide  in  an  almost 
straight  line  to  the  mouth  of  the  estuary  and 
thence  into  the  bay.  For  the  first  series  of  sam- 
ples collected  the  path  of  the  liquid  was  de- 
termined by  means  of  three  floats.  Samples 
of  water  were  collected  vertically  over  the  out- 
fall and  in  the  path  of  the  floats,  at  intervals 
of  about  14  hour,  until  the  floats  passed  out 
from  the  mouth  of  the  estuary  into  the  bay, 
which  they  did  1  hour  15  minutes  after  having 
been  placed  in  the  water  over  the  outfall. 

From  the  analyses  of  the  sewage-liquid  and 
the  estuary-waters  it  was  observed  that  the 
former,  during  its  passage  from  the  outfall  to 
the  surface  of  the  estuary  immediately  above 
it,  became  diluted  with  about  Ave  times  its 
bulk  of  sea-water,  and  that  this  mixture  must 
have  flowed  with  the  tide,  in  a  narrow  stream, 
to  the  mouth  of  the  estuary,  with  but  little 
further  dilution.  Perhaps  it  would  be  more 
accurate  to  say  that  the  central  portions  of  the 
stream  flowed  to  the  mouth  of  the  estuary 
with  little  further  dilution.  The  weather  was 
perfectly  calm.  The  analyses  also  show  that 
even  the  central  portions  of  the  stream  of 
mixed  liquid  and  sea-water,  as  it  flowed  away 
from  the  immediate  neighborhood  of  the  out- 
fall, were  practically  Innocuous. 

The  analysis  of  the  bottom  samples  indicate 
very  slight  pollution  at  10  yards  from  the  out- 
fall, and  at  a  depth  of  2  feet  only;  and  on  com- 
paring them  with  the  analyses  of  the  surface 
samples,  and  with  those  of  the  samples  col- 
lected outside  the  path  of  the  sewage,  it  be- 
comes evident  (hat  the  bottom  water,  even 
when  only  2  to  4  feet  below  the  surface,  and 
in  the  path  of  the  sewage,  for  a  distance  of 
at  least  100  yards,  is  but  slightly  affected  by 
the  sewage  from  the  outfall.  The  evidence 
justifies  the  conclusion  that  the  slight  pollu- 
tion from  which  the  bottom  samples  suffered 
was  due  more  to  the  Dublin  sewage  than  to 
the  liquid    discharged   from    the   outfall. 

In  conclusion,  the  lessons  to  be  drawn  from 
the  Investigation  were  summarized  as  follows: 

(a)  That  in  a  tidal  estuary,  under  conditions 
similar  to  those  of  the  Liffey,  during  calm 
weather  the  surface  water  alone  is  affected  by 
the  discharge  of  sewage  Into  it,  the  bottom 
water  of  the  less  shallow  portions  of  the  estu- 
ary remaining  practically  unpolluted;  and  that 
the  bed  of  the  channel  is  not  fouled,  provided 
the  heavy  solids  are  Intercepted  before  the 
sewage  is  discharged. 

(b)  That  the  sewage  will  become  rapidly 
diluted  with  about  eight  to  ten  times  its  vol- 


ume of  clean  water,  but  that  further  dilution 
and  dispersion  proceeds  far  less  rapidly,  ex- 
cept in  stormy  weather. 

(c)  That  if  sewage  be  discharged  under  con- 
ditions similar  to  those  at  the  Rathmines  and 
Pembroke  outfall,  the  discharge  can  be  car- 
ried on  indefinitely  without  causing  accumu- 
lation of  sewage-matter  within  the  estuary, 
and  that  the  liquid  discharged  day  by  day  will 
be  carried  out  to  sea  by  tidal  action.  But: 
(1)  The  discharge  should  be  made  into  a  defi- 
nite deep-water  channel  with  a  current  set- 
ting seaward.  (2)  The  width  of  the  water  in 
the  deep  channel  at  low  tides  must  be  suffi- 
cient for  the  adequate  dilution  of  the  sewage. 
(3)  The  whole  of  the  sewage  should  reach  open 
water  before  the  turn  of  the  tide.  (4)  The 
heavy  solids  and  the  floating  matter  should 
be  separated  from  the  sewage  before  its  dis- 
charge. This  can  be  done  efl[lciently  by  sim- 
ple subsidence  and  screening.  (5)  Dilution  of 
the  sewage  with  subsoil-  or  surface-water 
prior  to   discharge   is  distinctly  advantageous. 

In  the  discussion  which  followed  the  reading 
of  this  paper  there  was  much  adverse  criticism. 
Mr.  G.  Chatterton  stated  he  had  taken  sam- 
ples of  the  sewage  at  the  Rathmines  and  Pem- 
broke outfall,  and  could  hardly  agree  with  the 
character  the  authors  gave  it.  It  was  quite 
evident  to  him  that  in  addition  to  the  bad  odors 
emanating  from  the  sewer,  about  50  tons  of 
mud  were  discharged  daily  at  the  Rathmines 
outfall.  He  thought  that  the  conclusions  set 
forth  at  the  end  of  the  paper  were  not  fully 
justified,  and  he  disagreed  entirely  with  con- 
clusions 4  and  ?. 

Dr.  S.  Rideal  stated  that  although  not  pos- 
sessing the  local  knowledge  of  Mr.  Chatter- 
ton,  he  also  thought  that  the  evidence  brought 
forth  in  the  paper  did  not  justify  the  final  con- 
clusions. He  criticised  somewhat  the  methods 
of  analysis  employed  by  the  authors.  Mr.  G 
B.  Latham  thought  that  the  value  of  the  re- 
sults would  have  been  increased  if  more  sam- 
ples had  been  taken.  He  considered  that 
where  there  was  such  a  good  position  for  a 
sea  outfall  as  that  for  the  Rathmines  and  Pem- 
broke sewer,  there  was  no  hecessity  whatever 
to  remove  solids,  either  in  suspension  or  in 
solution,  from  the  sewage  before  it  was  dis- 
charged at  the  outfall.  Mr.  R.  Hassard,  the 
engineer  who  designed  and  carried  out  the 
works  which  were  the  subject  of  the  paper  en- 
dorsed the  statements  made  therein,  and  add- 
ed an  explanation  of  the  arrangement  of  the 
system. 

Mr.  James  Mansergh  observed  that  he  was 
acquainted  with  the  situation,  and  thought  that 
the  conclusions  of  the  autliors  could  not  all 
be  accepted  as  universally  applicable,  as  an 
engineer  rarely  had  to  do  with  circumstances 
equally  favorable.  In  regard  to  conclusion  4, 
he  doubted  whether  the  separation  of  heavy  sol- 
ids and  floating  matter  from  the  sewage  could 
be  thoroughly  effected  by  simple  subsidence 
and  screening.  He  thought  that  conclusion 
5  was  wanting  in  precision,  and  might  be  mis- 
leading, because  it  put  as  alternatives  two 
things  the  efficiencies  of  which  were  not  prop- 
erly comparable.  Surface  water  could  not 
take  the  place  of  subsoil  water  as  a  diluent 
because  it  was  not  constantly  available,  com- 
ing at  uncertain  intervals  and  in  vastly  vary- 
ing quantities.  Moreover,  he  thought  that  it 
would  not  be  a  wise  thing  to  construct  sew- 
ers in  such  a  way  as  to  deliberaitely  admit  of 
the  leakage   into  them  of  subsoft  water. 


A  Steam  Roller  of  Wide  Adaptability. 


A  machine  known  as  the  Universal  steam 
roller,  although  never  having  been  described  at 
length  in  technical  journals,  has  been  used  by 
contractors  and  municipal  officers  for  several 
years,  and  has  given  good  satisfaction.  Several 
photographs  are  reproduced  herewith  illustrat- 
ing the  various  uses  to  which  the  machine  can 
be  put.  This  type  of  roller  was  the  outcome  of 
the  demand  for  a  wide-tire  roller  of  high  power 
and  efficiency.  The  features  in  which  it  dif- 
fers from  the  three-wheeled  roller  are  claimed 
to  be  entirely  original  and  to  be  distinctly  ad- 
vantageous. It  is  built  in  all  sizes,  from  3  to  12 
tons  inclusive,  and  this  range  of  sizes  makes  it 
possible  for  a  selection  to  be  made  of  the  roller 
best  adapted  to  the  work  to  be  accomplished. 
It  is  a  general-purpose  road  roller,  and  has_ 
been  used  to  advantage  not  only  in  rolling 
macadam,  but  in  rolling  the  subgrade  and  brick, 
asphalt,   and   gravel   wearing  surfaces. 

It  has  been  found  that  with  the  use  of  the 
Universal  roller  and  with  proper  sprinkling  of 
the  road  during  the  process  of  construction,  a 
seven  or  even  a  five-ton  roller  is  heavy  enough 
to  permanently  bond  the  various  courses  of  a 


Numbers  of  The  Engineering  Record  are 
wanted  by  Librarian  of  Norwich  University. 
Northfleld,  Vt.  Anyone  who  has  No.  17  of 
Volume  39  and  No.  5  of  Volume  41  and  is  will- 
ing to  part  with  them  is  requested  to  write. 


On  a  Country  E.state. 

macadam  road  together,  giving  results  equal  to 
those  obtained  by  the  use  of  a  lOton  machine. 
The  advantage  of  being  able  to  use  a  light  rol- 
ler appeals  very  strongly  to  road  builders  in 
many  parts  of  the  country,  where  it  is  impos- 
sible to  use  the  heavier  machines  on  account 
of  light  bridges  and  narrow  roads.  As  regards 
the  operation  of  these  rollers,  it  is  stated  that 
one  man  can  operate  and  entirely  control  any 
of  the  various  sizes  from  his  seat  on  the  front 
of  the  machine.  Several  time  and  labor  saving 
devices  which  have  been  incorporated  in  this 
roller  make  it  easy  to  handle  in  rough  or  diffi- 
cult work. 

The  boiler  is  of  the  vertical  type,  is  placed 
independently  in  the  frame  of  the  roller  and 
is  entirely  free  of  all  machinery;  neither  the 
engines  nor  any  other  moving  parts  are  fast- 
ened to  it,  hence  there  can  be  no  transmission 
or  other  strains  upon  the  boiler  causing  leaks 
and  so  weakening  and  shortening  the  life  of 
this  most  important  part  of  a  steam  roller.  The 
use  of  a  vertical  boiler  obviates  another  diffi- 
culty, as  it  makes  it  impossible  to  burn  out  the 
crown  sheet  or  tubes,  or  m9lt  the  soft  boiler 
plugs  while  working  on  steep  grades. 

Double  engines  are  used  for  driving  the  Uni- 
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versal  roller,  rendering  dead  centers  impossible 
and  reducing  to  a  minimum  all  strains  and 
shocks  upon  the  gearing,  resulting  from  fre- 
quent stopping  and  starting  in  going  backward 
and  forward  while  rolling  a  road.  The  engines 
are  self-contained  and  are  mounted  horizontally 
over  the  rear  roll,  on  a  separate  engine  frame, 
and  not,  as  has  been  pointed  out,  upon  the 
boiler.  The  engines  are  well  away  from  the 
ground  and  out  of  the  dust  and  dirt,  and  as  a 


A  metal  tender  is  extended  above  the  boiler 
shell  to  form  a  receptacle  for  several  hundred 
pounds  of  coal,  the  capacity  varying  in  the 
different  sizes.  Extending  through  the  center 
of  the  boiler  from  the  fire-box  to  the  coal-hopper 
is  a  firing  tube,  the  top  of  which  can  be  opened 
and  closed  at  will  by  the  operator,  who  can 
thus  feed  his  fires  without  leaving  his  seat. 
This  arrangement  will  be  recognized  as  a  prac- 
tical  time-  and  labor-saving  device.     The  flres 


The    Univeesai,   Road    Roller. 


is  corrected  In  the  Universal  roller  by  the  use 
of  large  rolls.  The  forward  and  rear  roll  be- 
ing of  nearly  the  same  diameter  and  large  In 
proportion  to  the  weight  placed  upon  them, 
allow  the  roller  to  surmount  obstructions  eas- 
ily and  roll  the  road  material  down,  instead 
of  pushing  it  forward  or  "waving"  it  as  often 
occurs  when  rollers  with  a  small  front  roll 
are  used.  The  large  sizes  are  fitted  with  an 
efficient  power  steering  gear  in  addition  to  an 
auxiliary  hand  steering  arrangement.  The 
smaller  sizes  are  provided  with  adequate  hand 
steering  device.  As  regards  the  use  of  this 
roller  on  steep  grades,  it  may  be  stated  that 
it  has  been  used  in  rolling  roads  having  grades 
up  to  20  per  cent. 

This  roller  can  be  used  in  a  different  form 
for  work  of  another  character  than  that  of 
building  roads.  The  high  power  of  the  boiler 
and  engines  of  the  Universal  roller  has  enabled 
it  to  be  used  for  compacting  reservoir  and 
other  embankments,  in  the  form  of  the  Uni- 
versal steam  puddling  roller.  Engineers  and 
contractors  have  often  found  difficulty  in  se- 
curing a  self-propelling  machine  which  will 
properly  meet  the  requirements  of  this  kind 
of  work.  The  object  in  view  in  this  class  of 
rolling  is  to  consolidate  layer  by  layer  the 
loose  filled  earth  so  that  it  binds  together.  In 
the  past,  grooved  horse  rollers  have  been  used, 
but  they  have  been  found  to  have  some  unsatis- 
factory features  in  the  proper  performance  of 
the  work.  Besides,  the  expense  of  operation 
was  sometimes  too  great  in  comparison  with 
the  results  obtained. 

The  various  features  peculiar  to  the  Univer- 
sal roller  have  made  it  possible  to  construct 
upon  its  rolls  special  forms  of  grooving  and 
cleats  which  are  suited  to  the  nature  of  this 
work.  These  cleats  are  shown  in  one  of  the 
accompanying  illustrations.     The  idea  that  has 


further  jirotection  against  dust  and  foreign  sub- 
.stances  they,  as  well  as  all  driving  gears,  are 
carefully  encased. 

The  horse-power  of  the  engines  of  the  Uni- 
versal roller  is  very  high  compared  with  that 
of  other  rollers  of  equal  size,  giving  the  roller 
the  advantage  of  great  power  on  rough  work 
and  for  the  climbing  of  steep  grades.  This 
large  availijible  power  is  also  of  essential  value 
if  the  owner  desires  to  drive  a  stone  crusher 
or  similar  machinery  with  the  engine  of  the 
roller.  An  18  horse-power  engine  is  used  on 
the  5-ton  roller,  a  25  horse-power  engine  on  the 
7-ton  roller,  and  a  35  horse-power  engine  on  the 
10-ton  roller. 

At  once  a  road  roller,  a  porlable  engine  and 
a  traction  engine,  the  Universal  roller  derives 
its  name  from  its  universal  adaptability  to  all 
conditions,  requirements  and  uses  in  connec- 
tion with  the  road  work  of  a  city  or  contractor. 
Any  size  of  the  roller  can  be  fitted  with  a  belt- 
wheel,  so  that  the  engines  can  be  used  to  drive 
a  stone  crusher,  concrete  mixer,  small  sawmill 
or  other  machinery.  This  is  a  valuable  feature 
as  at  any  time  a  portable  engine  may  become  a 
necessary  addition  to  a  road  building  plant.  A 
draw  bar  is  extended  across  the  rear  roll  and 
attached  to  the  sides  of  the  main  frame  of  the 
roller,  so  that  at  any  time  the  machine  is  avail- 
able for  use  as  a  traction  engine  for  pulling  a 
portable  crusher  or  other  heavy  machinery 
from  place  to  place  or  for  drawing  a  road  plow, 
harrow  or  a  road  scarifier. 

The  water  and  coal  carrying  capacities  of 
the  various  sizes  of  Universal  rollers  are  rated 
higher  than  those  of  other  rollers  of  equal 
weight.  By  providing  large  cupacities  for  these 
requisites  much  of  the  engineer's  time  is  saved 
while  the  roller  is  in  actual  operation.  Unique 
features  of  this  machine  are  the  coal  hopper  on 
top  of  the  boiler  and  the  central  firing  tube. 


'i"uE  Universal  Roller  Drawing   a   Road  Scarifier. 


can  also  be  fed  through  a  door  at  the  bottom  of 
the  boiler  in  the  usual  way.  Furthermore,  the 
engineer  can,  without  leaving  his  seat,  clear  the 
fire  of  ashes  by  the  use  of  the  shaking  grates, 
and  open  or  close  the  fire-door  for  the  regula- 
tion of  the  draft. 

The  tendency  to  "root"  when  rolling  soft  ma- 
terial or  when  turning  a  corner,  so  frequently 
exhibited   in   rollers  having  a  small   front   roll 


been  followed  is  to  provide  a  roller  which 
would  meet  the  requirements  of  the  specifica- 
tions for  embankment  and  similar  work,  and 
which  would  travel  over  the  soft  layers  of 
filled  earth  at  the  proper  speed  and  do  its  work 
with  a  minimum  amount  of  attention  and  re- 
pairs. The  manufacturers  of  the  Universal 
roller  are  Messrs.  Julian  Scholl  &  Company, 
of  126  Liberty  Street,  New  York  City. 
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Letters  to  the  Editor. 


Two-Hinged  Abches. 

Sir:  A  short  method  which  appeals  to  the 
mind  on  account  of  its  clearness  and  absolute 
correctness  In  determining  stresses  in  a  frame- 
work under  any  possible  conditions  of  support 
and  loading  is  the  following: 

For  a  certain  system  of  loading  the  reactions 
of  supports  are  estimated.  Thus,  for  an  as- 
sumed system  of  stresses  the  areas  are  deter- 
mined and  from  the  change  of  lengtli  in  every 
member  the  deflection,  horizontal  and  vertical 
in  every  triangle,  laid  off  to  increased  scale  and 
the  total  deformation  of  the  frame  easily  sum- 
med up  with  due  regard  to  the  leverage. 
Another,  closer  and,  possibly,  a  third  or  fourth 
still  nearer  estimate  of  the  support-reactions 
(by  an  expert),  and   repetition  ot  above  pro- 


the  removal  of  the  two  high  pressure  cylinder 
bushings  and  a  change  in  the  valves.  The  de- 
tails of  the  engine  have  not  as  yet  been  worked 
out,  but  are  being  figured.  No  work  at  all  has 
as  yet  been  done  on  the  designing  of  a  testing 
machine,  awaiting  the  development  of  the  de- 
sign of  the  locomotive,  its  weight,  power,  wheel 
base,  etc.  When  the  plans  of  testing  machine 
and  building  are  completed  and  estimates  avail- 
able, we  shall  call  upon  the  friends  of  Cornell 
for  assistance. 

I  would  add  that  every  fall  a  series  of  loco- 
motive tests  is  regularly  carried  on  for  our  rail- 
way seniors  through  the  kindness  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad  upon 
that  portion  of  the  road  which  comes  into 
Ithaca.  I  have  named  these  "Instruction 
Tests,"  as  they  are  primarily  intended  to  in- 
struct our  railway  students  in  the  methods  of 
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driver  stroke  counter  and  recorder,  and  air 
pump  stroke  counter  and  recorder  and  we  make 
the  various  calibrations  of  dynamometer,  tank, 
water  meter,  boiler,  blower,  safety  valve,  air 
pump,  valve  setting,  cylinder  clearances,  etc. 
The  students  themselves  do  the  work  of  rig- 
ging up  the  locomotive  for  test  and  stripping  it 


The    Universal   Roller   Running   a    Stoxk   Cuusiier. 


Running  a   I'ortaule   Saw. 

ready  for  replacing  in  its  regular  service.  It 
is  not  intended  that  these  annual  instruction 
tests  should  be  omitted  after  we  have  a  labor- 
atory locomotive.  Towards  the  end  of  the 
senior  year  a  number  of  our  railway  seniors 
and  graduates  usually  make  thesis  tests  of  loco- 
motives for  different  railroads  in  the  East.  The 
students  are  in  full  responsible  charge  with- 
out assistance  from  the  faculty. 

Yours  very  truly, 

H.  Wade  Hibbaiu), 
Prof,  of  Mechanical   Engineering  of  Railways. 
Ithaca.  N.  Y.,  Feb.  2,  1903. 


ceeding  will  inevitably  bring  the  supports  of  the 
deformed  frame  into  the  intended  position. 

In  view  of  the  rare  application  of  the  elastic 
theory  and  the  risk  in  making  the  least  assump- 
tions, it  would  seem  advisable  to  use  above 
method  at  least  as  a  final  proof.  Any  result 
which  will  not  stand  this  proof  must  be  incor- 
rect  •  Very   respectfully,  C.   S. 

Washington,  D.  C,  December  30,   1902. 


A  L.ABORATOBT  Locomotive  for  Sibley  CJollkoe, 

COB.VELL  UnIVEK&ITY. 

Sir:  You  will  be  glad  to  learn  that  the  Bald- 
win Locomotive  Works  have  recently  offered  to 
present  to  the  railway  school  of  Sibley  College, 
a  laboratory  locomotive  of  the  Vauclain-de 
Glehn  type,  especially  built  to  plans  to  be  agreed 
upon  by  the  Baldwin  Works  and  myself.  The 
gift  will  not  be  consummated  until  a  building 
and  a  testing  machine  are  provided  for.  I  did 
not  intend  to  have  the  matter  get  to  the  public 
until  we  saw  our  way  definitely  clear  for  pro- 
viding necessary  equipment  on  which  to  mount 
the  locomotive,  but  the  knowledge  of  the  offer 
from  the  Baldwin  Works  leaked  out  to  the 
daily  i>apers,  and  to  prevent  any  misinforma- 
tion is  the  purpose  of  the  present  letter. 

The  locomotive  will  be  a  4-cylinder  balanced 
compound,  like  the  engine  built  for  the  Plant 
system,  but  with  four  truck  wheels  and  four 
driving  wheels.  The  boiler  will  be  designed  to 
carry  pressures  up  to  300  pounds  gauge  pres- 
sure. When  the  locomotive  is  run  at  this  pres- 
sure, the  entire  weight  of  the  locomotive  can 
be  thrown  upon  the  driving  wheels  by  means 
of  a  pneumatic  cylinder  at  the  rear,  connected 
to  an  anchor  in  the  foundation.  When  this 
traction  increaser  is  not  usnd,  the  engine  will 
run  at  200  pounds  gauge  pressure.  It  is  In- 
tended to  l)e  very  easily  convertible  into  a  per- 
fectly balanced   two-cylinder  simple  engine  by 


Rolling  the  Punni.E   for  tife   Torresdale   Filters,    Philadeli-hia. 


locomotive  testing  on  the  road.  Each  cylinder 
has  two  indicators  with  short,  straight  pipes, 
the  indicator  reducing  rig  is  of  the  pendulum 
or  similar  triangle  type,  geometrically  perfect, 
practically  rigid  and  light,  and  entirely  satis- 
factory. The  coal  is  weighed  into  bags,  water 
is  metered  between  tank  and  injector,  hydrau- 
lic dynamometer  draw  bar  used,  and  steam 
chest  diagrams  taken.  We  use  steam-dryness 
ralorimeters  In  dome  and  steam  chest,  and 
smoke  box,  vacuum  gauge,  take  the  smoke  box 
temperature,    use   the    Boyer   speed    recorder, 


Water  Purification  and,  indeed,  purification 
of  all  kinds  of  liquids  is  to  be  accomplished 
hereafter  by  the  magic  of  electricity.  No  more 
controversies  about  slow  sand  filters  and  me- 
chanical filters!  The  new  process,  it  is  claimed, 
will  destroy  germs  of  all  kinds,  and  thus  pre- 
vent the  spread  of  typhoid  fever;  and  drinking 
water  taken  from  polluted  streams  will  be  ren- 
dered harmless.  The  secrets  of  this  beneficial 
process  are  the  property  of  the  National  Elec- 
tric Purification  Company  recently  incorporated 
in  New  Jersey  with  a  capital  of  $1,000,000. 
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Water  Supply  and  Distribution  in  the  New  Tork 

Stock  Exchange. 


"Mie  New  York  Stock  Exchange  building,  on 
Wall  Street,  is  a  large,  tall  steel  building,  re- 
markable for  the  height  and  width  of  the  board 
loom  which  occupies  most  of  the  area  of  the 
building  through  several  lower  stories,  and  for 
the  great  depth  of  the  csllar  excavation,  which 
gives  four  full  stories  below  the  curb.  Machin- 
ery, storage  rooms,  sate  deposit  vaults  and 
fome  offices  are  located  below  the  street  level, 
and  there  are  offices  above  the  board  room, 
100  feet  above  the  street.  There  is  also  a  long 
and  narrow  wing  with  offices  almost  isolated 
Ii'om   the   main   building. 

The  water  supply  is  drawn  through  two  2- 
inch  service  pipes  from  different  street  mains, 
and.  after  being  metered  and  filtered,  all  ex- 
cept that  which  is  used  cold  below  street  level, 
is  pumped  to  two  horizontal  cylindrical  steel 
tanks  in  an  attic  house  about  200  feet  above 
the  street,  or  250  feet  above  the  pumps.  One 
of  these  tanks,  called  the  flushing  tank,  is 
raarKed  "W.  C.  Tank"  in  the  general  diagram, 
and  furnishes  the  supply  for  all  flushing  valves 
and  for  hot  water  service.  This  arrangement 
is  made  because  the  water  pumped  to  this  tank 
is  first  run  through  the  refrigerating  plant  for 
(Doling  purposes  and  is  warm  when  pumped 
to  the  W.  C.  tank.  All  the  other  water  used 
above  the  street  level  is  supplied  from  the  sec- 
ond or  house  tank.  Distribution  lines  from 
these  tanks  are  run  above  the  attic  ceiling  and 
from  them  vertical  lines  are  dropped,  with 
branches  to  the  different  groups  of  fixtures. 
The  hot  water  system  is  divided  in  four  parts 
serving  different  portions  of  the  building  in- 
dependently; but  all  of  them  being  operated 
under  roof  tank  pressure.  Each  division  has  a 
horizontal  cylindrical  steel  drum  containing  a 
steam  coil  and  provided  with  from  six  to  ten 
outlets,  through  which  the  hot  water  is  dis- 
tributed to  the  risers  for  the  different  groups 


f. 


1  ILlL!!!   i'llvl 


Return  Circulation 

Distribufion 


Cold-  Water  Distribution. 

Suspension 


Cold-  Waf&r  Distribution 
Return  Circulation - 
'  Hot- Water  Distribution; 


Support - 
■C&Uar  Floor. 


^M^^^^S^ 


House-  Tank 


CeT.I.AH    DlSTKIBUTION    DRUM. 


/iV.C.Tank. 


liter     {vZ-T^'i 


Befrig  PlanHani?      Refng  Wdsfe)      Hou^e  Pump. 
Tank 


Fire  Pump- ' 


Suctah  Tank.         FHfer 


CONVENTIONAI.    DIAGRAM    OF    WaTEB    SUPPLY. 


lS2 


THE    ENGINEERING     RECORD. 


Vol.  47,  No.  7. 


of  fixtures  served.  One  drum  is  located  In  the 
cellar  and  supplies  all  fixtures  below  street 
level.  Another  drum,  also  located  in  the  cellar, 
supplies  all  fixtures  in  every  story  of  the  Broad 
Street  wing.  A  third  drum  is  located  in  sub- 
basement  No.  1.  two  stories,  or  about  25  feet, 
above  the  4rums  already  described,  and  sup- 
plies all  fixtures  in  the  narrow  Wall  Street 
wing,  which  is  chiefly  devoted  to  small  offices. 
The  fourth  drum  is  located  over  the  board  room 
ceiling  about  100  feet  above  the  street  level. 
and  supplies  the  remaining  hot  water  fixtures 
in  the  building,  which  include  those  in  the 
main  part  between  the  two  wiugs.  The  general 
plan  of  operation  and  typical  arrangement  is 
indicated  on  the  conventional  plan  which  does 
not  show  scale  or  exact  positions,  and  in  which 
only  the  principal  connections,  tanks  and 
drums  are  drawn,  omitting  most  of  the  risers, 
all  of  the  branches,  several  of  the  fire  lines  and 
many  of  the  valves.  A  few  of  the  most  es- 
sential valves  which  control  the  general  opera- 
tion are  shown. 

The  principal  features  of  this  installation 
are:  The  supply  to  all  fixtures  under  gravity 
pressure,  the  control  and  distribution  of  main 
cold  supply  lines  above  street  level  at  the  attic 
ceiling,  the  control  and  distribution  of  all  hot 
and  cold  water  below  the  street  level  from  the 
drums  and  headers  in  the  cellar,  and  the  sepa- 
rate provision  for  independent  supplies  of  hot 
water  to  different  parts  of  the  building.  The 
main  lines  and  their  connections  to  the  meters, 
filters,  pumps,  tanks,  drums  and  headers  are 
cross-connected  and  by-passed,  so  that  in  gener- 
al any  part  of  the  system  may  be  cut  out  with- 
out interrupting  the  service  to  the  rest,  or  any 
part  may  be  supplied  from  another  main  if  Suspended  fmm 
necessary.  The  provision  of  two  separate  stret't 
supplies,   double   filters,   double   meters,   double 


make  with  a  capacity  of  about  150  gallons  per 
minute,  and  discharge  through  two  2-inch  bail 
cocks  in  the  suction  tank.  This  tank  is  a  ver- 
tical cylinder  6V4  feet  in  diameter  and  10  feet 
high,  made  with  >A-inch  steel  and  %-inch 
domed  ends,  painted  inside  and  out  with  two 
coats  of  Eureka  paint.  It  is  not  operated  under 
pressure;  but  is  accessible  through  a  manhole, 
and  is  provided  with  overflow  and  emptying 
pipes.  Prom  the  bottom  of  this  tank  a  5-inch 
suction  pibe  also  direct-connected  with  the 
street  pressure,  is  run  to  a  pair  of  Worthing- 
ton  duplex  pumps,  one  of  which  is  intended  1.0 
be  used  for  fire  service  exclusively,  and  the 
other  for  the  continuous  house  service.     Each 


pan.  The  pan  itself  rests  on  the  top  flanges  of 
corresponding  transverse  girders,  which  have 
their  lower  flanges  and  part  of  the  webs  en- 
closed in  the  concrete  of  the  roof  surface,  as  in- 
dicated in  the  general  diagram.  The  4-inch 
supply  pipe  enters  the  end  of  the  tank  near 
the  bottom,  but  rises  inside  to  the  upper  part 
where  it  discharges  through  two  ball  cocks  ac- 
cessible through  a  manhole.  The  tank  outlet 
is  from  the  lowest  part,  and  consists  of  an  8- 
inch  pipe  valved  to  a  10-incn  header  5  feet  long, 
which  is  made  of  extra  heavy  steel  pipe  with 
cast  steel  reducing  ends.  Its  thickness  is  such 
that  the  distribution  lines  from  it  are  tapped 
through   the  sides  of  the  header  without  rein- 
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pumps,  two  roof  tanks  and  several  hot  water 
heating  drums  with  their  multiple  connections 
make  the  system  essentially  a  duplicate  one 
and  provides  for  uninterrupted  service,  even  if 
almost  any  portion  of  the  plant  should  be  dis- 
abled. 

Between  the  meter  and  the  filter,  one  of  the 
street  service  pipes  is  branched  to  the  steam 
boilers  and  has  several  1-inch  branches  to  sill 
cocks  and  hose  washers,  and  to  some  fixtures  in 
the  cellar.  It  also  has  an  outlet  to  supply  the 
refrigerating  plant,  which  is  not  shown  on  the 
diagram.  The  lines  from  the  street  mains  unite 
in  a  &-inch  branch  which  supplies  the  filters  as 
shown  in  their  elevation,  and  is  by-passed  to 
connect  with  the  filtered  water  pipe  to  the  suc- 
tion tank.     The  filters  are  of  the  Ck>ntinental 


of  them  has  three  outlets  which  are  valved  to 
three  main  risers  as  shown  in  the  diagram  and 
serve  respectively  the  house  tank,  the  flushing 
tank  and  the  fire  system.  The  outlets  are 
valved  outside  these  mains  so  that  either  pump 
can  be  used  on  any  main;  but  ordinarily  the 
fire  pump  is  connected  to  the  fire  line  only,  and 
the  house  pump  to  the  house  and  flushing  tank 
only.  Both  pumps  are  automatically  con- 
trolled by  Ford  regulating  valves  set  to  stop 
them  when  the  tanks  are  full,  and  to  start  them 
when  the  water  falls  below  the  required  levels. 
The  main  house  tank,  in  the  roof  of  the 
house,  is  a  horizontal  steel  cylinder  about  6 
feet  in  diameter  and  25  feet  long,  which  is  sup- 
ported on  six  cast  iron  saddles  on  15-inch  trans- 
verse I-beams,  which  are  seated  in  a  steel  safe 
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forcement.  The  header  is  supported  horizon- 
tally a  few  inches  above  the  floor  of  the  roof 
house,  without  saddles  or  standards,  by  the 
stiffness  of  its  vertical  pipe  connections. 

The  other  gravity  tank  which  is  devoted  to 
the  service  of  the  flushing  valves  and  the  hot 
water  drums  is  about  3  feet  in  diameter  and 
25  feet  long,  and  is  suspended  from  the  horizon- 
tal roof  beams  of  the  tank  house  by  means  .>f 
twisted  flat  U-bars,  which  have  their  upper 
ends  riveted  between  the  webs  of  the  double 
channels  forming  part  of  the  framework  of  the 
house.  These  suspenders  have  vertical  screw 
rod  extensions  by  which  the  steel  safe  pan  is 
suspended  under  the  tank.  The  center  of  the 
flushing  tank  is  about  3  feet  higher  than  that 
of  the  house  tank;  but  the  ends  of  both  the 
tanks  are  in  the  same  vertical  planes  as  shown 
in  the  isometric  drawing.  The  flushing  tank  is 
apparently  located  beyond  the  house  tank,  this 
displacement  having  been  made  to  avoid  con- 
fusion in  the  connected  pipes.  The  inlet  and  ■ 
outlet  to  the  flushing  tank  correspond  to  those 
of  tlie  house  tank,  except  that  the  latter  is 
taken,  as  shown,  from  the  end  instead  of  the 
side  of  the  tank.  It  also  terminates  in  a  sup- 
ply header  like  that  for  the  house  tank,  and  the 
two  headers  are  cross-connected  so  that  eithfcr 
one  may  be  supplied  by  either  tank;  but  the 
by-pass  is  generally  closed  so  that  the  tanks 
work  separately.  Both  tanks  have  5-inch  over- 
flow pipes  discharging  into  the  roof  gutter  and 
leceiving  the  emptying  pipes  and  the  drips 
from  the  safe  pans.  The  tanks  are  also  fitted 
with  tell-tale  pipes,  not  here  shown,  which  in- 
dicate In  the  engine  room  if  the  tanks  are  filled 
to  overflowing.  The  branches  from  the  headers, 
or  distribution  drums,  as  they  are  called  in  the 
engraving,  are  connected  to  horizontal  pipes 
which  are  run  in  the  space  between  the  roof 
and  the  furred  ceiling  of  the  attic  and  there  dis- 
tribute to  the  riser  lines  throughout  the  build- 
ing, which  are  generally  carried  down  along- 
side the  columns  and  are  enclosed  in  fireproof 
casings. 

The   arrangement    of   headers   for   the   main 
hot  and  cold  supplies  in  the  cellar  is  very  neat 
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and  symmetrical,  and  they  are  simple  in  oper- 
ation, although  apparently  complicated  on  ac- 
count of  the  large  number  of  pipes  concentrat- 
ed in  a  small  space.  The  operation  can  be  read- 
ily followed  in  the  detail  drawing  which  shows 
the  cold  water  drum  below  the  hot  water  drum 
with  its  outlets  connected  to  pipes  run  on  the 
wall  between  those  of  the  hot  water  drum. 
Both  drums  are  supplied  from  the  roof  tanks 
by  means  of  pipes  entering  them  at  their 
lowest  points  and  which  are  controlled  by 
valves  in  the  roof  house  and  do  not  have  valves 
at  the  drums.  The  outlets  are  all  valved  and 
provided  with  emptying  and  drip  pipes  so  as  to 
enable  any  riser  line  to  be  cut  out  and  emptied 
independently  of  the  rest.  Each  hot  water 
riser  has  according  to  its  length,  from  one  to 
three  horizontal  expansion  loops,  2  feet  long 
and  terminates  at  the  upper  end  with  a  %-lnch 
return  circulation  pipe  that  is  brought  back 
parallel  with  it,  and  is  connected  under  the 
drum  to  a  header  as  shown  in  the  diagram 
through  which  the  water  is  discharged  to  the 
drum.  Each  drum  is  provided  with  plugged 
outlets  to  allow  for  additional  connections  in 
the  future.  The  other  three  drums  correspond 
essentially  to  this  one  and  are  of  the  same  size, 
namely,  30  inches  in  diameter  and  72  inches 
long,  made  with  5/16  inch  shells  and  %-inch 
welded  heads  and  tested  to  200  pounds  pres- 
sure. Each  contains  a  coil  with  ten  lines  of 
3-inch  seamless  drawn  brass  tubing  for  the 
special  supply  which  is  regulated  with  ther- 
mostats. The  drum  over  the  hoard  room  ceil- 
ing is  provided  with  a  16-ounce  copper  sale 
pan  4  inches  deep  which  drips  into  the  cellar 
sink  through  a  brass  flap  cover.  This  safe  pan 
also  receives  the  drip  from  an  open  copper  gut- 
ter laid  under  the  water  and  drain  pipes  which 
cross  the  board  room  ceiling. 

From  the  fire  pump  five  6-inch  vertical  stand 
pipes  are  run  to  the  attic  ceiling  where  one  of 
them  is  connected  with  the  check  valve  to 
the  house  tank  so  that  when  the  fire  engines  are 
connected  in  the  street  to  the  stand  pipe  system, 
they  cannot  pump  into  the  tank;  but  the  tank 
supply  is  rendered  available  for  Are  purposes. 
Two  anti-freezing  fire  hydrants  and  valves  are 
connected  to  these  stand  pipes  through  the  roof, 
and  each  stand  pipe  is  connected  at  every  story 
with  a  21/4-inch  Kennedy  gate  valve  to  75feet  of 
2Va-inch  white  linen  hose  in  three  25-foot 
lengths  with  %-inch  nozzle  and  stop  cock.  The 
feet  of  the  stand  pipes  are  drained  through  1- 
inch  drip  pipes  and  valves  to  the  plumbers' 
waste  tank.  The  branches  from  the  stand  pipe 
to  the  street  are  brought  up  to  the  under  side 
of  the  sidewalk  and  extend  through  it  with  a 
4-inch  seamless  drawn  brass  tube,  having  a  90- 
degree  bend  facing  upward  12  inches  above  the 
sidewalk  line  and  6  inches  from  the  wall.  These 
outlets  have  cast  brass  Siamese  couplings  with 
(hecks,  and  are  fitted  below  the  bend  with  a 
check  vaive,  set  so  as  to  be  kept  closed  by  tank 
pressure  and  opened  by  street  pressure  from 
the  flre  engine.  The  fire  system  was  tested  to 
300  pounds  pressure  after  aH  connections  had 
been  made,  and  the  same  pressure  was  success- 
fully applied  to  all  water  pipes  throughout  the 
building. 

All  valves  throughout  the  building  are  of  the 
Ludlow  or  Chapman  make.  Those  2  inches  or 
less  in  diameter  are  made  entir-ely  of  steam 
metal,  and  larger  sizes  have  iron  bodies  and 
steam  metal  mountings.  The  service  pipes  out- 
side the  walls  have  screwed  joints  packed  with 
red  lead  and  are  covered  with  three  coats  of 
hot  Trinidad  asphalt. 

Mr.  George  B.  Post  is  the  architect  of  the 
building,  Mr.  H.  A.  Hottenroth  designed  the 
work,  and  Mr.  John  Tucker  is  the  contractor 
for  the  plumbing  of  which  Mr.  J.  J.  Herlihy 
was  foreman  in  charge. 


The  Woodward  Water  Wheel  Governor. 


The  accompanying  illustrations  show  the 
Woodward  friction  water  wheel  governor,  made 
by  the  Woodward  Governor  Company,  of  Rock- 
lord,   111.     The  governor  shown  in  Figure  1,  W- 


Figure  2. 


the  two  pans  is  a  compressed  paper  friction 
so  adjusted  that  when  it  is  pressed  against  one 
pan,  shaft  B  will  be  turned  in  one  direction, 
and  when  it  is  moved  against  the  other  pan 
shaft  B  will  be  turned  in  the  opposite  direction. 
The  fly-ball  governor  Is  driven  from  the  tur- 
bine shaft  and  shaft  C  In  the  manner  shown. 
Shaft  C,  by  means  of  a  spiral  gear,  drives  a 
cam  shown  in  Figure  2.  The  tappets  D  and  E 
are  moved  up  and  down  vertically  by  the  stem 
of  the  fly-ball  governor.  When  the  speed  is  nor- 
mal the  cam  revolves  between  the  upper  and 
lower  tappet.  When  it  engages  one  or  the 
other,  the  friction  engages  one  or  the  other  of 
the  pans  and  transmits  motion  to  shaft  B  in 
the  direction  corresponding  to  the  pan  that  !s 
engaged,  thus  opening  or  closing  the  gate  until 
the  change  in  the  speed  of  the  tur-bino  disen- 
gages the  tapi)et  and  stops  the  motion  of  the 
gate.  The  cam  action  is  capable  of  very  close 
adjustment,  enabling  the  governor  to  act  on  so 
small  a  change  of  speed,  that  tor  ordinary  con- 
ditions of  electric  service  no  perceptible  varia- 
tion of  speed  will  occur.  .When  the  load  is 
steady  the  governor  will  not  act  upon  the  gate; 
consequently  there  is  less  wear  on  the  mechan- 
ism than  with  a  governor  that  keeps  the  gate 
in  continuous  motion.  To  prevent  racing  of 
the  governor,  a  device  is  used  that  is  described 
by  the  buildei-s  as  follows:  "Just  below  the  cam 
and  fastened  to  the  same  shaft  is  a  concave 
disk,  shown  in  Figure  2.  Below  this  disk  will 
be  seen  the  compensating  wheel  which  travels 
loosely  upon  an  oblique  shaft.  This  oblique 
shaft  is  geared  to  the  intermediate  shaft  sp 
that  it  revolves  only  when  there  is  a  move- 
ment of  the  gates.  It  is  further  provided  with 
a  square  thread  as  is  also  the  compensating 
wheel.  When  the  speed  is  normal  the  compen- 
sating wheel  seeks  the  center  of  the  disk  which 
is  supported  upon  it  because  this  disk  is  con- 
stantly revolving  with  the  cam.  When  a  move- 
ment of  the  gate  occurs  the  compensating  shaft 
is  revolved,  and  the  wheel  will  travel  along  its 
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fitted  with  two  shafts,  shaft  k  being  connected 
to  the  turbine  shaft  and  B  to  the  gate  moving 
mechanism.  On  shaft  A  is  mounted  two  pans 
of  a  friction  clutch  each  attached  to  a  separate 
sleeve  on  the  shaft.  The  sleeves  are  in  turn 
connected  to  shaft  B  by  two  gears.     Between 


shaft  in  such  a  direction  that  it  will  separate 
the  cam  from  the  tappet  when  the  gate  has 
been  moved  to  that  point  which  will  give  the 
correct  speed,  after  the  momentum  of  the  ma- 
chinery has  been  overcome.  During  this  Inter- 
val the  disk  will  return  the  compensating  wheel 
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to  the  central  position.  This  device  can  be  de- 
signed to  properly  compensate  for  any  condition 
as  the  time  element  can  be  varied,  not  only  by 
varying  the  pitch  of  the  screw,  but  also  by 
varying  the  speed  of  the  oblique  shaft  with  a 
change  of  gears." 

The  governor  shown  is  the  largest  furnished 
by  the  makers.  The  friction  wheel,  24  inches 
in  diameter  and  12  inches  wide,  is  made  with 
sulBcient  surface  to  transmit,  if  necessary, 
5,000  foot  pounds  per  second  to  the  turbine 
gates.  All  gears  are  cut  from  the  solid  and  are 
wide  face  and  coarse  pitch.  The  shafts  are  of 
ample  sire  and  are  well  supported  in  large  bear- 
ings. The  friction  shaft,  which  is  the  only 
shaft  that  runs  continuously,  has  ring  oiling 
bearings  and  from  them  there  is  a  continuous 
supply  of  oil  carried  to  the  hubs  of  the  pans 
which  are  loose  on  the  shafts.  These  pans  are 
so  constructed  that  it  is  impossible  for  oil  which 
may  work  out  of  the  bearing  to  get  on  to  the 
friction  surface.  All  parts  are  made  to  be  inter- 
changeable. Governors  of  the  type  described 
have  been  in  successful  use  for  some  time  at 
the  three  phase  plant  of  the  U.  S.  Arsenal,  Rock 
Island,  111.,  at  the  Ottawa  k  Hull  Power  & 
Manufacturing  Company,  Hull,  Quebec,  at  the 
Rochester  (N.  Y.)  Gas  &  Electric  Company's 
plant,  and  in  other  places. 


New  Books  Received. 


Kinematics  of  Machines.  An  Elemen- 
ary  Text-Book.  By  R.  J.  Durley,  B.Sc,  Ma.E., 
.McGill  University,  Montreal.  New  York:  John 
Wiley  &  Sons.  379  pages,  illustrated.  Price 
$4. 

Steam  Power  Plants,  Their  Design  and 
Construction.  By  Henry  C.  Meyer,  Jr.,  M.E. 
New  York:  McGraw  Publishing  Co.  150 
pages,  illustrated.     Price,  $2. 

E.Nc;iNEERiNG  FOR  Land  Deaixage.  A  Manual 
for  Laying  Out  and  Constructing  Drains 
for  the  Improvement  of  Agricultural  Lands. 
By  Charles  G.  Elliott,  M.  Am.  Soc.  C.  E.  New 
York:  John  Wiley  &  Sons.  232  pages,  illus- 
trated.   Price,  11.50. 


Book  Notes. 


Sib\t:ying  as  Practiced  bv  Civil  Enuineeiw 
AND  Sl'b\t:yob8.  By  John  Whitelaw,  Jr.,  Assoc. 
M.I.C.E.,  New  York:  D.  Van  Nostrand  Company, 
516  pages,  illustrated.    Price,  %i. 

It  is  the  author's  opinion  that  many  works  on 
surveying  devote  too  much  attention  to  the  ele- 
mentary part  of  the  subject  and  leave  the 
reader  almost  entirely  in  ignorance  of  much  of 
the  actual  practice  of  civil  engineers  and  sur- 
veyors, and  that  in  other  works  the  elementary 
part  of  the  subject  is  entirely  omitted.  It  is 
the  aim  of  the  author  to  give  the  student  suffi- 
ciently full  details  of  the  work  which  he  may 
be  called  upon  to  carry  out  in  actual  practice, 
and  also  to  fully  treat  the  elementary  part  of 
the  subject.  It  is  exceedingly  difficult  to  cover 
the  subject  of  surveying,  in  the  manner  out- 
lined, in  the  space  of  500  pages,  and  the  prin- 
cipal criticism  of  the  treatise  would  be  as  to 
the  judgment  of  the  author  in  proportioning 
the  space  given  to  the  various  parts  of  the  sub- 
ject. Some  50  pages  are  devoted  to  the  field 
and  office  work  of  making  surveys  with  the 
chain  alone,  and  of  these  pages  19  are  taken  up 
with  the  notes  of  a  sample  area  survey.  It 
would  not  seem  that  the  importance  or  diffi- 
culty of  such  a  form  of  surveying  merited  so 
much  valuable  space.  The  chapter  on  survey- 
ing with  the  aid  of  angular  instruments  de- 
scribes various  forms  of  instruments  used, 
methods  of  conducting  field  work,  plotting  and 
computation  of  areas.  Nothing  is  given' as  to 
the  forms  of  notes  to  be  used  on  such  surveys. 
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The  chapter  on  leveling  is  very  satisfactory  in 
every  respect.  Barometric,  ordinary  spirit, 
trigonometrical,  and  precise  leveling,  are  all 
well  set  forth  and  the  instruments  are  well  de- 
scribed and  illustrated.  Stadia  surveying  is 
also  quite  fully  explained  in  a  well  written  chap- 
ter. The  adjustment  of  Instruments  receives 
good  treatment,  but  might  be  much  improved 
by  the  addition  of  sectional  views  of  the  im- 
portant instruments. 

It  is  doubtful  if  the  space  devoted  to  railroad 
surveying  by  textbooks  on  surveying  is  of  much 
value.  No  adequate  treatment  of  railroad  sur- 
veying and  location  can  be  given  in  35  pages 
and  this  text  is  no  exception  to  the  rule.  The 
chapter  on  tunnel  alignment  is  of  much  inter- 
est and  gives,  with  some  detail,  the  methods 
used  when  the  line  can  be  ranged  on  the  sur- 
face directly  over  the  tunnel.  Chapters  on 
surveying  for  water  works  and  on  hydro- 
graphical  surveying  contain  matter  of  interest, 
but  are  too  brief  to  be  of  much  value.  Astro- 
nomical observations  for  meridian,  latitude  and 
time  which  may  be  made  with  the  engineer's 
transit  or  theodolite  are  very  clearly  described 
»and  form  a  valuable  portion  of  the  text.  Geo- 
detic surveying  receives  a  rather  brief  treat- 
ment, most  of  which  is  descriptive;  but  little 
is  done  with  actual  methods  of  making  such 
surveys  or  of  adjusting  results.  Many  valua- 
ble hints  and  suggestions  are  contained  in  a 
chapter  on  surveying  in  jungles,  dense  forest 
and  in  open  unmapped  country.  Tables  to  be 
used  in  connection  with  barometrical  leveling 
and  stadia  reduction  tables  are  given.  The 
book  is  well  printed  and  has  good  illustrations, 
but  is  made  unnecessarily  bulky  by  the  use  of 
thick  paper. 


Manual  for  Resident  Encineeks.  By  F.  A. 
Molitor,  Chief  Engineer,  and  E.  J.  Beard,  Prin- 
cipal Assistant  Engineer,  Choctaw,  Oklahoma 
&  Gulf  R.  R.  New  York:  John  Wiley  &  Sons, 
118  pages,  illustrated.    Price,  fl. 

The  matter  in  this  book  was  originally  pub- 
lished by  the  engineering  department  of  the 
Choctaw,  Oklahoma  &  Gulf  Railroad,  for  the 
use  of  its  resident  engineers.  Three  years' 
successful  use  of  the  manual  has  prompted  the 
authors  to  make  the  book  available  to  the  pub- 
lic. Instructions  are  given  to  the  resident  en- 
gineers as  to  their  duties,  lists  of  supplies  and 
equipment  and  care  of  the  same,  personnel  of 
the  parties,  note  books  to  be  kept,  reports  and 
estimates  to  be  made,  details  of  alignment, 
staking  out  of  work,  inspection  and  record  of 
work  on  all  structures  built.  The  text,  with 
figure  and  tables,  clearly  sets  forth  the  ease- 
ment curve  used  and  the  method  of  laying  out. 
Sample  pages  show  form  of  records  for  bridge 
work,  estimates  of  quantities  in  cuts  and  fills, 
and  progress  and  final  profile.  The  book  closes 
with  standard  general  specifications  for  gradu- 
ation, masonry  and  timber,  and  abstracts  from 
a  general  form  of  contract.  Tables  of  level 
cuttings  for  various  widths  of  road-bed  and 
side  slopes  of  1  to  1  and  IM;  to  1  are  appended. 
The  book  is  of  great  value  to  students  and 
young  engineers  interested  in  railroad  construc- 
tion and  possesses  much  of  worth  to  all  engi- 
neers connected  with  the  organization  of  field 
parties  for  such  work. 


Irrigation  Institutions.  By  Elwood  Mead, 
C.E.,  M.S.  New  York:  The  Macmlllan  Com- 
pany, 392  pages,  illustrated.    Price,  fl.25  net. 

This  timely  and  able  work  by  the  Chief  of 
Irrigation  Investigations,  United  States  Depart- 
ment of  Agriculture,  will  be  appreciated  by  en- 
gineers and  the  many  irrigators  who  are  study- 
ing the  vital  agricultural  problem  of  the  arid 
West.  The  changes  wrought  by  irrigation  in 
the  last  fifty  years   are  little  less  than   mar- 
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vollous.  Our  best  farms  are  found  in  areas 
formerly  regarded  as  desert  and  worthless,  and 
cities  have  been  built  in  former  dreary  soli- 
tudes. The  book  as  a  study  of  engineering  and 
agricultural  problems  of  irrigation  is  broad  and 
inviting,  and  the  chapters  treating  of  The  Duty 
and  Measurement  of  Water  are  extremely  val- 
uable to  the  hydraulic  engineer.  The  Doctrine 
of  Appropriation,  Riparian  and  Interstate  Rights 
and  Contract  Water  Rights  are  ably  discussed. 
The  paramount  need  of  the  West  is  relief  from 
the  evils  of  the  haphazard  irrigation  develop- 
ment of  the  past.  The  author,  in  his  chapter  on 
Methods  for  Future  Development,  has  set  out 
in  an  admirable  manner  the  conditions  which 
will  furnish  an  adequate  foundation  for  future 
growth.  A  well  arranged  index  gives  the  vol- 
ume the  advantage  of  easy  reference. 


A  Treatise  on  Roads  an!)  Pavements.  By 
Ira  Osborn  Baker,  Professor  of  Civil  Engineer- 
ing, University  of  Illinois.  New  York:  John 
Wiley  &  Sons,  655  pages,  illustrated.     Price,  |5. 

Professor  Baker  has  divided  the  book  into 
two  parts,  the  first  relating  more  particularly 
to  earth,  gravel  and  broken  stone  roads,  such 
as  are  constructed  In  more  or  less  rural  locali- 
ties, the  second  pertaining  exclusively  to  the 
several  kinds  of  city  pavements.  He  has  fol- 
lowed closely  the  arrangement  adopted  by  him 
in  his  Treatise  on  Masonry  Construction,  the 
volume  being  divided  into  parts,  chapters,  ar- 
ticles and  sections,  thus  making  it  easy  to  refer 
to  any  particular  subject.  The  topics  treated 
are  as  follows  and  in  the  order  given: 

Part  1.  Road  Economics,  Road  Location, 
Earth  Roads,  Gravel  Roads,  Broken  Stone 
Roads,  Miscellaneous  Roads,  Equestrian  Roads, 
Horse  Tracks;  Part  2.  Pavement  Economics, 
Street  Design,  Street  Drainage,  Curbs  and 
Gutters,  Pavement  Foundations,  Asphalt  Pave- 
ments, Brick  Pavements,  Cobblestone  Pave- 
ments, Stone  Block  Pavements,  Wood  Block 
Pavements,  Comparison  of  Pavements,  Side- 
walks, Bicycle  Paths,  Race  Tracks. 

The  author's  conclusions  on  the  financial  ad- 
vantages of  road  improvement  and  the  losses 
due  to  bad  roads  as  discussed  by  him  in  his 
chapter  on  Road  Economics  are  particularly  in- 
teresting. He  says,  "Any  considerable  expendi- 
ture for  the  improvement  of  rural  highways 
cannot  be  justified  on  financial  grounds  alone. 
Good  roads  are  chiefly  desirable  for  the  same 
reason  that  a  man  buys  a  carriage  or  builds  a 
fine  house,  i.  e.,  because  they  are  a  comfort 
and  a  pleasure.  Good  roads  are  to  be  urged 
principally  for  the  same  reason  that  good 
schools  are  maintained,  namely  because  they 
increase  the  intelligence  and  value  of  the  citi- 
zen to  society."  It  was  the  evident  intention  of 
the  author  to  include  in  this  book  all  the  lat- 
est methods  and  processes  used  in  modern  road 
building.  Thus,  in  the  chapter  on  Asphalt  Pave- 
ments he  discusses  at  some  length  under  the 
head  "Asphalt  Macadam"  the  bituminous  mac- 
adam pavements  which  have  been  laid  in  many 
cities  and  towns  during  the  last  year  or  two. 
He  also  gives  some  very  interesting  informa- 
tion concerning  Steel  Trackways  which  have 
been  much  advocated  of  late.  In  concluding 
his  discussion  on  this  subject  he  says,  'they 
are  more,  expensive  and  less  effective  than  good 
macadam  roads,  and  that  for  a  country  road 
when  an  ordinary  macadam  surface  does  not 
suffice,  a  first  class  pavement  or  a  railroad 
should  be  built."  The  book  is  well  illustrated 
and  has  many  specifications  and  tables  of  costs. 
It  is  clear  and  comprehensive  and  will  without 
doubt  prove  to  be  of  much  value  to  engineers 
having  to  do  with  the  laying-out  and  con- 
struction of  ways  as  well  as  to  highway  sur- 
veyors and  superintendents  of  streets.  Like 
the  other  books  of  Professor  Baker,  it  will  prob- 
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ably  be  used  as  a  text  book,  especially  in  such 
of  the  technical  schools  ot  the  country  as  in- 
clude road  building  in  their  list  of  studies. 


A     New     President     at     Stevens     Institute     of 
Technology. 


On  the  afternoon  of  February  5  Mr.  Alex- 
ander C.  Humphreys  was  formally  inaugurated 
as  president  01  the  Stevens  Institute  of  Tech- 
nology at  Hoboken.  He  is  the  second  presi- 
dent, his  only  predecessor  having  been  Henry 
Morton,  who  guided  the  affairs  of  the  Institute 
from  its  founding  in  1870  until  his  death  on 
May  9,  1902.  Mr.  Humphreys  accepted  the  elec- 
tion to  the  presidency  last  spring.  On  the  even- 
ing of  February  5  the  Alumni  Association  gave 
a  dinner  at  Sherry's,  in  New  York,  in  honor  of 
the  new  president,  to  which  some  400  alumni, 
guests  and  members  of  the  faculty  sat  down. 
There  was  a  long  list  of  after  dinner  speakers, 
most  of  whom  were  representatives  of  other 
technical  schools,  and  brought  expressions  of 
good  will. 

Mr.  Humphreys  was  born  in  Edinburgh, 
Scotland,  March  30,  1851,  but  received  his  edu- 
cation principally  in  Boston.  As  a  young  man 
he  was  engaged  in  the  insurance  business  in 
Boston  and  New  York  until  1872,  when  he  was 
appointed  secretary  of  the  Bayonne  &  Green- 
ville Gas  Light  Company.  While  in  the  service 
of  this  company  he  was  given  leave  of  absence 
two  mornings  each  week  to  attend  lectures  at 
Stevens  Institute,  which  he  entered  in  1877. 
By  close  application  night  and  day  he  suc- 
ceeded in  winning  his  diploma  in  June,  1881. 
Following  graduation  he  became  chief  engineer 
of  the  Pintsch  Lighting  Company  and  in  1885 
superintendent  of  construction  of  the  United 
Gas  Improvement  Company,  of  Philadelphia. 
Later  he  became  general  superintendent  of  the 
latter  company  and  continued  with  it  until  1894, 
when  he  resigned  to  devote  his  attention  more 
completely  to  the  business  of  the  firm  of  Hum- 
phreys &  Glasgow.  As  a  gas  engineer  and 
manager  of  works  Mr.  Humphreys  is  recog- 
nized as  a  leader,  having  been  chief  executive 
officer  of  more  than  50  gas  and  electric  com- 
panies, having  built  up  the  present  system  of 
management  of  controlled  companies,  and  hav- 
ing been  concerned  in  the  construction  of 
works  in  widely  scattered  countries.  Stevens 
Institute  is  a  special  school  of  mechanical  en- 
gineering and  has  graduated  nearly  a  thousaud 
men.  Under  the  energetic  guidance  of  the  new 
president  continued  progress  is  confidently  ex- 
pected. 


Meeting  of  the  Connecticut  Society  of  Civil 
Engineers. 


The  nineteenth  annual  meeting  of  the  Con- 
necticut Society  of  Civil  Engineers  was  held  in 
Hartford  on  February  10,  and  was  in  every  way 
a  success.  Matters  were  brought  up  which 
point  to  a  broadening  of  the  field  of  usefulness 
of  this  already  firmly  established  society.  The 
morning  session  in  the  council  chamber  of  the 
City  Hall  was  devoted  to  business,  about  sixty- 
five  members  being  present.  As  showing  the 
growth  of  the  society's  infiuence  it  was  stated 
that  the  1,000  copies  of  the  eighteenth  annual 
report  were  not  enough  to  supply  the  demand, 
applications  having  been  received  for  them  from 
as  far  away  as  Honolulu  and  South  Australia. 
The  total  membership  of  the  society,  not  in- 
cluding those  elected  at  this  meeting,  was: 
Honorary,  8;  active,  202;  associate,  2.  The 
treasurer  reported  a  balance  on  hand  of 
$466.26,  a  considerable  gain  over  the  previous 
year.  The  list  of  officers  elected  is  given  in 
another  column. 

The   address   of  the  retiring   president,    Mr. 


Clarence  B.  Vorce,  was  devoted  mainly  to  the 
previous  meeting  of  the  society  at  Bridgeport, 
where  the  members  made  the  most  of  the  op- 
portunity to  inspect  the  work  of  track  elevation 
costing  about  ?4,000,000.  Mr.  Vorce  referred  to 
the  fact  that  with  only  one  day  devoted  to  the 
meeting  of  the  society  there  was  very  little 
time  available  for  the  discussion  of  the  tech- 
nical papers,  and  recommended  a  two-day  ses- 
sion. This  suggestion  was  acted  upon  later, 
it  being  decided  to  hold  a  two-day  session  at 
the  next  annual  meeting,  the  first  to  be  devoted 
to  business,  with  perhaps  some  social  gather- 
ing in  the  evening,  and  the  second  day  to  be 
devoted  to  the  reading  and  discussion  of  pa- 
pers. In  addition  to  this,  It  was  provided  that 
hereafter  the  reports  of  the  special  commit- 
tees (on  sewerage,  railways,  masonry  and 
bridges,  highway  construction,  and  law)  be 
handed  to  the  secretary  in  time  to  be  printed 
and  distributed  to  the  members  before  the  an- 
nual meeting,  so  that  an  intelligent  discussion 
of  them  can  be  had  at  the  meeting.  Heretofore 
these  reports  have  been  simply  handed  to  the 
secretary  at  the  meetings  without  being  read, 
and  have  only  come  to  the  attention  of  the 
members  when  printed  in  the  proceedings  of 
the  meeting,  by  which  time  the  interest  which 
would  have  gone  with  them  at  first  is  no 
longer  felt. 

After  the  business  meeting  the  members  of 
the  society  visited  the  power  station  of  the 
Hartford  Street  Railway  Company  on  Com- 
merce Street,  where  some  very  interesting 
foundation,  retaining  wall  and  tunnel  work  in 
concrete  is  just  being  completed.  The  after- 
noon session  was  held  at  the  Hartford  Golf 
Club.  After  a  very  enjoyable  dinner.  Prof.  Al- 
fred E.  Burton,  of  the  Massachusetts  Institute 
of  Technology,  gave  an  illustrated  lecture  on 
"An  Eclipse  Expedition  to  the  Island  of  Suma- 
tra." In  this  lecture  views  were  shown  illus- 
trating some  of  the  primitive  engineering  works 
of  Sumatra,  such  as  a  large  water  wheel  of 
bamboo,  with  buckets  arranged  on  the  peri- 
meter to  raise  the  water  to  troughs,  through 
which  it  flowed  off  to  irrigate  rice  fields.  The 
main  part  of  the  lecture  described  the  opera- 
tions which  resulted  in  obtaining  some  exceed- 
ingly valuable  photographs  of  a  total  eclipse 
of  the  sun.  Mr.  Charles  M.  Crawford,  of  the 
Hartford  Paving  &  Construction  Co.,  read  a 
paper  on  "The  Constituent  Parts  of  Concrete." 
An  abstract  of  this  paper,  together  with  ex- 
tracts from  the  interesting  discussion  which 
it  elicited  will  be  given  in  a  succeeding  issue 
of  The  Engineering  Record. 


Personal  Notes. 


Mr.  Arthur  L.  Gifford  has  been  appointed 
city  engineer  of  Elgin,  111. 

Mr.  Bertram  Brewer  has  been  re-elected  city 
engineer  of  Waltham,  Mass. 

Mr.  Charles  M.  Slocum  has  been  re-elected 
city  engineer  of  Springfield,  Mass. 

Mr.  William  F.  Keene  has  been  reappointed 
city  engineer  of  Central  Falls,  R.  I. 

Mr.  John  F.  Sprenkle  has  been  elected  gen- 
eral manager  of  the  York  (Pa.)  Water  Co. 

Mr.  R.  P.  Rader  has  been  elected  superin- 
tendent of  the  Lehigh  Water  Co.,  Easton,  Pa. 

Mr.  William  A.  Sweet  has  been  elected  high- 
way commissioner  of  North  Providence,  R.  I. 

Mr.  Edward  Dillon  has  been  elected  superin- 
tendent of  the  New  Haven  (Conn.)  Water  Co. 

Mr.  R.  E.  Smith  has  been  reappointed  com- 
missioner of  public  works  ot  Providence,  R.  I. 

Mr.  Brainard  Rorison  has  been  elected  vice- 
president  of  the  Federal  Asphalt  Co.,  of -Chi- 
cago. 


Mr.  Alex.  Mead  has  been  elected  superintend- 
ent of  the  Windsor  Reservoir  &  Canal  Co..  at 
Greeley,  Colo. 

Mr.  George  A.  Ralph  has  been  appointed  en- 
gineer of  the  ditch  construction  of  Polk  coun- 
ty, Crookston,  Minn. 

Mr.  L.  C.  Stubbins  has  opened  an  office  for 
the  practice  of  civil  engineering  in  the  Demaree 
Building,  Mattoon,  111. 

Mr.  0.  B.  Cooke  has  been  appointed  city  en- 
gineer and  Mr.  Charles  Hamilton,  assistant  city 
engineer,  of  Wheeling,  W.  Va. 

Prof.  Florian  Cajori  has  been  appointed 
dean  of  the  engineering  department  of  the 
Colorado  College  at  Colorado  Springs,  Colo. 

Mr.  William  A.  Barclay  and  Mr.  George  A. 
Carpenter  have  been  re-elected  commissioner 
of  public  works  and  city  engineer,  respectively, 
of  Pawtucket,  R.  I. 

Lieut.-Col.  W.  R.  Livermore,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  appointed  engineer 
officer  of  the  Department  of  the  East,  to  relieve 
Capt.  W.  V.  Judson. 

Naval  Constructor  Richmond  P.  Hobson, 
who  was  recently  ordered  to  cake  station  in 
the  Puget  Sound  navy  yard,  has  resigned  from 
the  Navy  Department. 

Mr.  C.  C.  Edwards  has  been  appointed  acting 
master  mechanic  of  the  Chicago  Great  Western 
Railway  at  Red  Wing,  Minn.,  succeeding  Mr. 
George  Gregory,  resigned. 

Mr.  Charles  H.  Smith  is  to  be  reappointed 
city  engineer  of  Middletown,  N.  Y.,  Mr.  J.  Carl 
Thayer,  whose  appointment  to  the  position  was 
noted  last  week,  having  resigned. 

Mr.  M.  E.  Stark  has  resigned  his  position  as 
superintendent  of  the  Albany  &  Hudson  Rail- 
way &  Power  Co.  to  become  superintendent  of 
of  the  Waterbury   (Conn.)   Street  Railway  Co. 

Mr.  W.  E.  Dauchy  has  resigned  his  position 
as  chief  engineer  of  the  Chicago,  Rock  Island 
&.  Pacific  Railway.  He  entered  the  service  ot 
the  company  in  1892  and  became  chief  engineer 
in  1899. 

Mr.  Charles  D.  Seeberger,  the  originator  of 
the  es'balator  system,  sailed  for  Europe  on  Feb- 
ruary 11,  to  complete  arrangements  for  in- 
stalling escalators  in  the  stations  of  the  new 
London  underground  railroad. 

Mr.  C.  W.  Murray  has  been  appointed  city 
engineer  of  Americus,  Ga.,  succeeding  Mr.  J.  B. 
Ansley,  whose  recent  appointment  in  connec- 
tion with  the  municipal  work  in  New  Orleans 
was  announced  in  this  column  January  31. 

Mr.  Daniel  W.  Pike,  of  Messrs.  Tuttle  & 
Pike,  civil  engineers,  has  been  appointed  city 
engineer  of  Kansas  City,  Mo.,  succeeding  Mr. 
R.  W.  Waddell,  M.  Am.  Soc.  C.  E.,  who  has  re- 
signed to  join  the  Stewart-Peck  Construction 
Co. 

Major  Thomas  W.  Symons,  Corps  of  Engi- 
neers, U.  S.  A.,  is  to  take  charge  on  June  1  of 
the  public  buildings  and  grounds  in  the  Dis- 
trict of  Columbia,  succeeding  Col.  Theodore  A. 
Bingham,  who  will  take  up  Major  Symons' 
work  at  Buffalo. 

Capt.  Charles  Keller,  Corps  of  Engineers,  U. 
S.  A.,  has  been  ordered  to  transfer  works  in 
his  charge  at  Grand  Rapids,  Mich.,  to  Major 
James  G.  Warren,  Corps  of  Engineers,  and  to 
take  command  of  Company  K,  Third  Battalion 
of  Engineers,  at  Washington,  D.  C. 

Mr.  John  M.  Farley,  M.  Am.  Soc.  C.  E.,  M. 
Am.  W.-W.  Asso.,  has  opened  offices  in  the 
Barnum  Building.  White  Plains,  N.  Y.,  to  en- 
gage in  municipal  engineering  work,  including 
water  supply,  sewerage  and  sewage  disposal 
and  railway  location  and  construction. 

Following  the  appointment    of    Mr.    Lincoln 
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Busb  to  the  position  of  chief  engineer  of  the 
Delaware.  Lackawanna  &  Western  Railroad. 
Mr.  Andrew  J.  Neafie  has  been  made  principal 
assistant  engineer,  and  Mr.  Alvin  E.  Deal. 
ttridge  engineer,  with  headquarters  at  Hoboken, 
N.J. 

Mr.  Fred  F.  Moore  has  resigned  from  the 
Metropolitan  Water  &  Sewerage  Board  at  Bos- 
ton to  accept  a  position  with  the  New  York 
commission  for  the  investigation  of  additional 
water  supplies. 

Lieut.-Col.  Charles  W..  Raymond,  Corps  of 
Engineers,  U.  S.  A.,  and  Messrs.  George  S.  Mori- 
son,  Charles  C.  Schneider,  Henry  W.  Hodge, 
and  Prof.  Mansfield  Merriman,  have  been  ap- 
pointed a  commission  to  pass  upon  the  plans 
for  the  Manhattan  Bridge,  New  York  City. 

The  Engineers'  Club,  of  Philadelphia,  visited 
New  York  on  February  7.  The  party,  number- 
ing about  250,  was  escorted  through  the  as- 
phalt mastic  works  of  the  Vulcanite  Paving  Co., 
In  Long  Island  City,  in  the  morning  and  through 
the  New  York  rapid  transit  subway  in  the  af- 
ternoon. In  connection  with  the  excursion. 
Mr.  Henry  Wiederhold  read  a  paper  before  the 
club  the  week  previous  on  rock  asphalt  and 
asphalt  mastic. 

Mr.  W.  J.  Wllgus,  fifth  vice-president  of  the 
New  York  Central  &  Hudson  River  Railroad, 
and  Messrs.  Bion  J.  Arnold,  Frank  J.  Sprague, 
George  Gibbs  and  Arthur  M.  Waitt  have  been 
appointed  a  commission  to  direct  the  electrifi- 
cation of  the  road  in  New  York  City;  and  the 
electrical  and  mechanical  corps  for  this  work 
has  been  placed  under  the  general  charge  of 
Mr.  Edwin  B.  Katte,  as  electrical  engineer. 
Mr.  Arthur  J.  Slade  succeeds  Mr.  Katte  as  me- 
chanical engineer,  with  office  in  New  York,  and 
will  have  charge  of  the  designing  and  construc- 
tion of  heat,  light  and  power  plants  and  water 
and  fuel  stations. 

At  the  nineteenth  annual  meeting  of  the  Con- 
necticut Society  of  Civil  Engineers  held  at 
Hartford,  February  10.  the  following  officers 
were  elected:  President,  Frederick  L.  Ford, 
Hartford;  first  vice-president,  John  K.  Punder- 
ford.  New  Haven;  second  vice-president,  Theo- 
dore B.  Ford,  Bridgeport;  secretary  and  treas- 
urer, J.  Frederick  Jackson,  New  Haven ;  direct- 
ors, Edwin  D.  Graves  and  Henry  J.  Kellogg. 
The  following  were  admitted  to  membership  in 
the  society:  Honorary — Edgar  Clark,  Putnam, 
and  Bradley  H.  Hull,  Bridgeport.  Active — 
Frederick  S.  Chapman,  New  London;  William 
R.  C.  Corson,  Hartford;  Aubrey  D.  Fuller,  New 
Haven;  Percy  T.  W.  Hale,  Portland;  Adrian  C. 
Heitman,  Jr.,  West  Haven;  Frank  B.  Jaynes, 
Bridgeport;  Walter  A.  Jones,  New  Haven;  Ed- 
win M.  Lee,  New  Haven;  R.  Q.  Macmahon,  New 
London;  Major  Charles  F.  Powell,  Corps  of  En- 
gineers, U.  S.  A..  New  London;  George  E. 
Smith,  Derby;  Joseph  P.  Wadhams,  Torring- 
ton;  Frederick  S.  Wardell,  Stamford.  Associ- 
ate— ^P.  B.  Hastings,  Bridgeport. 


An  Estimate  of  the  Water  Powers  developed 
in  several  countries  was  given  by  Mr.  A. 
Gradenwitz  in  a  paper  before  the  Frankfort 
Congress  of  German  Naturalists  and  Doctors. 
His  figures  are  as  follows:  Germany  and 
Austria,  180,000  horse-power;  Switzerland, 
160,000  horse-power;  Sweden,  200,000  horse- 
power; the  United  States,  400,000  horse-power. 
He  estimates  the  total  power  available  in  sev- 
eral countries  to  be:  Sweden,  2,000,000  horse- 
power; France,  10,000,000  horse-power;  Ger- 
many, Austria,  Switzerland,  and  Italy,  about 
10,000.000  horse-power,  while  in  the  United 
States  the  Niagara  Falls  alone  could  furnish 
10.000,000  horse-power. 
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WATER. 

Lvxint/toH,  Ma»a. — E.  S.  Locke,  Water  Comr.,  writes 
that  contraets  will  be  let  alibut  Mar.  15  for  9.000  ft. 
of  12-in.  cast  Iron  water  pipe. 

A'cw  Bedford,  Matis. — See  "Government  Work." 

Xew  London.  Conn. — The  Water  Works  Dept.  Is  re- 
ported to  have  purchased  land  in  the  annexed  dis- 
trict, and  will  soon  begin  the  <'onstriictlou  of  a  reser- 
voir pumping  station  and  the   laying  of  new  pipe. 

Lawrence,  Mass. — W.  F.  Uutter  &  Co.,  of  Lawrence, 
are  stated  to  have  secured  the  contract  for  7,000  ft. 
of  6  and  81n.  iron  pipe,  for  1|!4,373. 

Xew  Britain,  Conn. — A  press  report  states  that  con- 
tracts win  soon  be  let  by  the  Water  Comrs.  for  build- 
ing the  retaining  reservoir  In  Wolcott  mountain.  The 
main  work  will  consist  of  the  construction  of  two 
dams.  The  necessary  excavating  has  already  been 
done  by  the  department.  The  department  will  also 
soon  arrange  for  the  sale  of  $75,000  bond  Issue  to  pay 
for  the  reservoir. 

Yonkfrs,  N.  Y. — Bids  will  be  received  by  the  Water 
Comrs.  Mar.  5  for  pipe  and  castings,  as  advertised  In 
The  Engineering  Kecord. 

Schenectady,  A'.  Y. — Alex.  Fenwick,  City  Clk.,  writes 
in  regard  to  the  extension  of  the  water  supply  to  tile 
nth  and  10th  Wards  that  the  work  will  probably  cost 
$300,000.     Chas.   W.   Trumbull,  City  Engr. 

Smyrna,  Del. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Xewark,  N.  J. — The  Bd.  of  Wks.  is  stated  to  have 
ordered  6-ln.  mains  laid  In  4  streets. 

Washinyton,  Pa. — The  Dirs.  of  the  Citizens'  Water 
Co.  are  stated  to  have  authorized  improvements  to  the 
water  plant,  at  a  cost  of  about  $100,000. 

Esplcn,  Pa. — An  application  has  been  made  for  char- 
ters for  two  companies  to  be  called  the  West  Park 
Water  Co.  and  the  Koss  Water  Co.  The  former  will 
supply  water  to  Esplen  and  the  latter  to  Koss  Town- 
ship. The  companies  have  the  same  incorporators, 
among  whom  are  W.  J.  Horgan  and  W.  G.  Stern. 

Washington,  D.  C. — Local  press  reports  state  that 
Gen.  Gillespie,  Ch.  of  Bngrs.,  has  approved  the  recom- 
mendation of  Lieut.  Col.  Miller,  Corps  of  Engrs.,  U. 
S.  A.,  the  engineer  In  charge  of  the  District  water 
supply  system,  for  the  i-ejectlon  of  all  bids  received 
by  him  Jan.  28  for  the  construction  of  a  slow  sand 
tiltration  plant.  It  was  also  decided  to  secui'e  new 
bids.     (P^or  list  of  bids  opened  see  issue  of  Feb.  7.) 

Allentown,  Pa. — Bids  will  be  received  by  the  Water 
Comrs.  Feb.  24  for  furnishing  material  and  construct- 
ing an  extension  to  water  works,  as  advertised  in  The 
Engineering  Record. 

8t.  Paul,  Minn. — The  following  bids  were  tendered 
Jan.  31  for  cast-iron  pipe :  Dlmmick  Pipe  Co.,  $35 
per  ton ;  R.  D.  Wood  &  Co.,  $.S9.40  per  ton  for  4-ln., 
$38.90  for  61n.,  and  $36.90  for  rest;  M.  J.  Drum- 
mond,  $37.60  for  4-ln.,  $36.60  for  6-in.,  and  $35.50 
for  rest;  U.  S.  Cast  Iron  Pipe  &  Fdy.  Co.  (awarded 
contract),  ail  sizes,  $:i2.30  ;  Jas.  B.  Clow  &  Sons,  all 
sizes,  $34.60. 

Watcrtoun,  N.  Y. — The  Water  I'd.  is  reported  to 
have  decided  to  adopt  a  mechanical  filtration  system 
instead  of  a  sand  or  slow  system.  A  6.000.00U  gal. 
mechanical  filtering  plant  will  be  installed.  SpeclHca- 
tions  will  be  pi'epared  and  contiacts  let.  and  work 
will  probably  be  begun  In  early  spring ;  estimated  cost, 
•f  100.000. 

Butfalo.  A',  y. — Local  pi'ess  reports  state  that  con- 
tracts will  soon  be  let  by  Com.  Ward  for  ten  300-H.-1'. 
hollers  for  the  pumping  station. 

Oallitzin,  Pa. — Frank  U.  Ferguson  and  Wm.  P. 
Bracken  are  reported  Interested  In  a  company  Just 
formed  to  construct  water  works  In  Gallltzln. 

.l/cA'cc*  Hocks,  Pa. — The  Council  is  stated  to  have 
granted  the  Fleming  Park  Water  Co.  a  franchise  to 
pipe  the  borough. 

Wilminfiton,  Del. — T.  A.  Leisen,  the  Park  Engr.  Is 
reported  to  have  completed  the  survey  for  the  I'orter 
reservoir  at  McKce's  lllll. 

Concord,  N.  O. — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  JIar.  3  for  constrnctlnu  water  works,  as 
advertised  In  The  Engineering  Record. 

Orecnshora.  A.  C. — The  Senate  has  passed  the  bill 
authorizing  the  city  to  use  $18,000  remainder  of  $25.- 
1)00  bonds  issued  for  electric  plant,  for  Ilie  Impiirv 
ment  of  the  water  works. 

Donglas.  Oa.  The  question  of  constructing  water 
works  and  an  electric  light  plant  is  reported  under 
consideration.      C.  T.  Roan,  Mayor. 

natnhritliie,  O. — It  is  reported  that  bids  are  wanted 
Feb.  24  for  building  water  works.  Including  boiler  and 
stack,  pumping  engine,  water  tower  and  tank.  N.  11. 
High,  Village  Clk. 

Bird  Island,  Minn. — It  Is  reported  that  the  citizens 
have  voted  to  construct  water  works. 


^  t.  SnelUng,  Minn. — Contracts  for  constructing  wa- 
ler  works  at  Ft.  Snelllng  are  stated  to  have  been 
awarded  as  follows  :  IMiniii  house.  F.  (1.  McMillan,  nf 
Minneapolis,  $6,250 :  supply  tank  and  trestle  work, 
W.  I.  Gray  &  Co.,  Minneapolis,  $5,325 ;  pumping  en- 
gines and  equipment,  Dwyer  Htg.  &  Plumbing  Co.,  St. 
I'aul.  $13,324,  and  extensions  to  present  water  main 
system.     Allen  Black  Co.,  Si.  Paul,  $13,000. 

Madison,  Wis. — See  "Power  I'lants,  Gas  and  Elec- 
tricity." 

Marquette,  Mich. — The  Water  Bd.  Is  reported  to  be 
considering  the  extensions  of  mains  and  Intake  pipe. 

flint,  Mich. — The  Council  Is  reported  to  have  di- 
rected the  City  Engr.  to  prepare  an  estimate  of  the 
probable    cost   of    municipal    water    works. 

Mt.  Clemens,  Mich. — Prof.  Cooley  estimates  the  cost 
of  a  new  pump,  with  2  new  boilers,  for  the  water 
works,  at  $10,000. 

Moundsville,  W.  Va. — The  Water  Bd.  Is  reported  to 
be  looking  for  a  location  for  the  construction  of  a  new 
reservoir. 

Pontiac,  Mich. — Water  bonds  amounting  to  $15,000 
are  reported  sold. 

Holdenville,  Ind.  Ter. — Bids  will  be  received  on 
Feb.  25  by  T.  E.  Neal,  Recorder,  for  constructing  wa- 
ter works,  as  advertised  In  The  Engineering  Record. 

Chattanooga,  Tenn. — Local  press  reports  state  that 
a  water  works  plant  is  to  be  constructed  to  furnish 
the  water  supply  tor  the  new  army  post  at  Cloud 
Springs,  Chickamauga  Park.  It  will  probably  be  lo- 
cated on  the  banks  of  the  Chickamauga  Creek,  about 
3  miles  from  the  new  post  site. 

Tuscumbia,  Ala. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Wessington  Springs,  S.  D. — Geo.  R.  Bateman,  Town 
Clk.,  writes  that  the  Stratton  &  Gllborne  Mfg.  Co.,  of 
Aberdeen,  has  received  the  contract  for  sinking  an 
artesian  well  (bids  opened  Feb.  2)  for  $2,000. 

Omaha,  Neb. — The  Senate  and  House  are  reported 
to  have  passed  the  bill  granting  the  city  of  (5maha 
power  to  acquire  municipal  water  works. 

Great  Falls,  Mont. — Bd.  of  Water  Comrs.  on  Jap. 
31  awarded  the  contract  for  18,120  ft.  6-In  c.  1.  water 
pipe,  4,000  ft.  8-ln.  c.  I.  water  pipe,  and  9,810 
specials,  to  Crane,  Ordway  Co.,  of  St.  Paul,  Minn.. 
Probably  cost  of  of  work.  $29,000.  C.  W.  Swearingen. 
City  Engr. 

Egan,  S.  D. — The  citizens  are  stated  to  have  voted 
to  issue  $5,000   bonds  for   water  works. 

Havre,  Mont. — A  syndicate,  composed  of  J.  W. 
Clark,  T.  F.  Raymond,  and  others,  are  stated  to  have 
employed  Co.  Surveyor  A.  N.  Merrifield,  to  prepare 
plans  for  a  reservoir  tor  water  storage,  from  which  to 
Irrigate  a  large  area  of  land  s.  w.  of  Havre  and  ex- 
tending to   the  Ft.    Asslnniboine  military  reservation. 

Colorado  Springs,  Colo. — The  Fairley  site  is  stated 
to  have  been  chosen  for  the  new  reservoir  to  be  built 
by  the  city.  The  reservoir  and  site  will  cost  approxl 
mately  $300,000  :  it  will  have  a  capacity  of  17,500,000 
gals,  and  be  used  to  supply  the  entire  north  and  east 
portions  of  the  city. 

Lakeview,  Cal. — The  Lakevlew  Water  Co.  will  ex- 
pend about  $65,000  to  enlarge  and  increase  Its  water 
-supply,  according  to  press  reports. 

Ashland,  Ore. — The  City  Council  Is  stated  to  have 
adopted  plans  for  water  works  Improvements.  It  Is 
proposed  to  replace  10-in.  mains  with  18-In.  mains; 
estimated  cost  of  improvement,  $8,000. 

Hotchkiss.  Colo. — The  Dog  Fish  Lake  Reservpir  Co. 
has  been  incorporated  with  a  <anltal  of  $4,200.  for 
the  purpose  of  building  canals  and  reservoirs  In  Delta 
County.  The  first  to  be  built  will  be  near  Bald  Peak. 
Directors,  Jas.  L.  Crlbb.  W.  S.  Reynolds,  and  J.  B. 
McGInty.  The  water  will  be  used  for  Irrigation  pur- 
poses. 

Tacoma,  Wash. — The  Special  City  Bd.  consisting  of 
Mayor  Campbell,  Comr.  of  I'ub.  Wks.  Clark,  and  others 
having  under  consideration  the  establishment  of  a 
water  plant  for  Tacoma,  Is  reported  to  have  directed 
City  Engineer  Taylor  to  prepare  plans  and  estimates 
for  a  pumping  plant,  with  necessary  main  and  stand 
pipe  connecthms  suitable  for  the  necessary  high  and 
low  pressure  service,  utilizing  the  air  lift  wells  as 
the  source  of  water  supply. 

Salt  Lake  City,  Utah. — In  his  annual  report.  City 
Engr.  Kelsey  recommends  the  construction  of  a  stor- 
age reservoir  at  the  forks  of  Parley's  canyon,  the  ac- 
quisition of  at  least  part  of  the  primary  water  rights 
in  big  Cottonwood  Creek,  and  the  construction  of  a 
reservoir  of  at  least  5.000.000  gals,  capacity  near  the 
high  line  Intake  in  City  Creek  canyon  ;  an  "intercepting 
spwcr  in  the  western  part  ot  the  city,  and  a  pumping 
plant  at  9th  and  N.  tor  pumping  the  sewage  Into  the 
gravity  outlet  sewer ;  the  construction  of  a  bulkhead 
across  City  Creek  :  the  construction  of  a  conduit  to  take 
the  place  ot  the  present  wooden  flume  from  the  screens 
to  the  brick  tank  in  City  Creek  canyon  :  the  exten- 
sion of  dead  ends  in  the  present  water  works  system  ; 
the  construction  ot  automatic  flush  tanks  at  all  dead 
ends  of  the  present  system  ;  the  extension  of  water 
mains  through  the  blocks  In  the  business  district  and 
the  placing  ot  hydrants  tor  fire  protection. 

Claremont,  Cal. — L.  T.  Glllett,  Secy.  Citizens'  Water 
Co.,  writes  that  contracts  will  be  let  In  about  30  days 
for  Improvements,  to  cost  about  $15,000. 

Suisun,  Cal. — F.  W.  Gabriel.  Town  Clk..  writes  that 
It  is  proposed  to  construct  a  5  in.  pipe  line,  at  a  prob- 
able cost  of  $25,000.  Engr.  H.  N.  Tracy,  151  San- 
some  St..  San  Francisco.  ,\n  election  on  q'uestlon  will 
he  held  Mar.  25. 

Winnipeg,  Man. — Bids  are  wanted  Feb.  17.  for 
furnishing  1  simplex  feed  pump,  2  horizontal  tubular 
hollers  with  smokestack  and  smoke  box:  also  for  1 
No.  7%  stone  cru.sher,  including  belting,  pulleys, 
coupling,  etc.     C.  J.  Brown,  City  Clk. 


Feb.  14,  1903. 
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SEWERAGE  AND  SEWAGE   DISPOSAL. 

Portland,  He. — Iludolph  Ilerlng,  of  New  York,  N. 
Y.,  Is  stated  to  have  submitted  to  City  Council  a 
report  on  tlie  best  method  for  the  collection  and  dis- 
posal of  the  sewage  of  the  West  Side  district,  compris- 
ing a  portion  of  Wards  8  and  9,  west  of  Stevens  Ave. 
He  estimates  the  cost  of  sewer  to  Fore  River  at  $66,- 
671  and  If  extended  to  the  permanent  outfall  it  would 
cost   $79,250. 

Meridcn,  Conn. — Bids  will  be  received  by  the  Bd.  of 
Pnb.  Wks.,  Mar.  5,  for  furnishing  vitrified  pipe,  brick, 
cement,  etc.,  as  advertised  in  The  Engineering  Record. 

Hartford,  Conn. — The  Bd.  of  Street  C'omrs.  Is  stated 
to  have  authorized  the  City  Engr.  to  prepare  plans  for 
a  system  of  sewers  to  relieve  the  Franklin  Ave.  sewer. 

Cape  May,  N.  J. — The  City  Council  Is  reported  to 
have  agreed  to  build  a  beach  boulevard  and  a  new 
sewer  system,  both  Improvements  to  cost  $285,000. 
The  city  is  to  pay  $125,000  toward  the  Improvements 
and  the  syndicate  beaded  by  ex-Senator  Wm.  B. 
Flinn,  of  Pittsburg,  to  expend  the  balance.  In  addi- 
tion the  syndicate  is  to  be  bound  to  develop  its  4 
square  miles  of  land,  at  an  approximate  cost  of 
$2,000,000. 

Newark,  N.  J. — Representatives  of  the  South  Side 
Improv.  Assoc,  have  presented  a  petition  to  the  Bd. 
of  Wks.  asking  for  the  enlargement  of  the  Peddle 
St.  sewer.  City  Engr.  Adam  estimates  the  cost  of  the 
improvement  at  $92,000.  He  reports  that  the  en- 
largement of  the  sewer  should  consist  of  building  an- 
other one  of  about  the  same  dimensions  alongside  of 
it,  and  recommended  that  this  section  be  constructed 
first. 

Curninij.  N.  T. — The  Council  is  reported  to  have 
voted  to  issue  $40,000  bonds  for  sewer  construction 
and  repair,  principally  in  the  1st,  2d,  and  5th  Wards. 

New  York,  N.  Y. — Bids  were  opened  Feb.  9  by  L.  F. 
IlafiTen.  Pres.  Bronx  Boro.,  for  constructing  sewer  in 
Mosholu  Parkway  North,  from  Webster  to  Perry  Aves.. 
and  elsewhere,  only  the  main  items  being  given — a. 
F.  Thilemann,  Jr.  ;  b,  W.  E.  Welch  ;  c,  Peter  Hande- 
bolt,  Jr. ;  d,  Thos.  Murray  ;  e,  M.  J.  Leahy ;  /,  Jos.  M. 
Stanton ;  g,  John  T.  Brady ;  h,  J.  H.  Kerrigan ;  i,  E. 
l'\  Brennan  ;  j,  Briggs  &  McLoughlin  ;  *;,  John  J.  Mc- 
ijuade ;  I,  Joseph  Burns  : 

L     i^     g^  I      I     a's 

3;  »■"         -I'M         S'o         »•         g  S         410 

•O  !    O  ^,0  O.X  go        ■§    .  .  M^a 

S  h'^       2^°       ^^       m°    S'^      a°    »'^'^ 

a $9.50     $4.50     $4.00     $0.50     $50     $150     $3.00 

b 9.00       4.00       3.50       1.00       60       150       2.75 

c 9.00       4.00       3.50         ...        85       175 

(/....      6.00       3.45       2.85  .50       50       130       2.2."! 

c 8.00       4.00       3.00         ...        60       175  .60 

f 10.00       3.50       3.00         ...        50       150 

a 7.40       4.00       5.45         ...        60       150  .01 

A 7.50       3.00       3.00       1.00       67       150       3.00 

i 9.00       3.00       2.70         ...        60       150       3.50 

; 11.00       4.00       2.00         ...        50       150 

k 10.00       3.00       3.00       1.00       60       150       2.90 

/ 9.00       4.25       4.00  .50       40       150       3.00 

Bids  were  also  opened,  at  same  time  and  place,  for 
constructing  temporary  sewer,  etc.,  in  4th  Ave.,  bet. 
1.1th  and  18th  Sts.,  White  Plains  Road,  and  elsewhere, 
only  the  main  items  being  given — a,  Robt.  L.  Christie  : 
b,  S.  M.  Castgolli ;  c,  Wm.  E.  Welch ;  d,  F.  Thilemann, 
Jr. ;  e,  M.  J.  Leahy ;  f,  John  J.  McQuade  ;  g,  J.  H. 
Iverrigan  ;  h,  J.  C.  Rodgers,  Jr. : 

I  -SS         I?        1?         £-  ^        ll- 

s  fi    =  >-.    a^.    |§    s^  |g5 

^-  tH  rH  QO  03  ,^      ,      PS 

a $5.00  $2.50  $2.00  ....  $30  $2.00 

b 3.00  2.00  .55  $0.10  33  .01 

c 3.00  3.00  2.00  1.00  50  3.00 

d ; 4.50  4.00  3.00  .50  60  4.00 

c 2.25  1.90  1.00  .25  .50  4.00 

r.  ■  ■  ■ 4.00  3.00  3.00  1.00  70  3.00 

y 3.00  2.30  1.50  1.00  55  3.00 

h 3.25  2.75  2.00  .40  50  5.00 

New  York,  N.  Y. — Bids  were  opened  Feb.  9  by  L. 
IKjrary  sewers   In  Van  Buren  and  other  streets,  as  fol 
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Uobt.   L.  Christie $5.00  $3.00  $3.00 

W.  E.  Welch 3.00  2.50  2.50 

John  J.  McQuade 3.00  3.00  3.00 

a   F.    Brennan 4.50  3.60  2.00 

P.    Thilemann,    Jr 5.00  4.50  4.00 

M.    J.    Leahy 3.10  2.10  1.95 

Briggs  &  McLoughlin 4.00  3.00  2.00 

.].  C.  Rodgers,  Jr 3.25  3.00  2.50 

Binghamton,  N.  Y. — The  Council  has  adopted  a 
resolution  directing  the  City  Engr.  to  make  a  survey 
for  a  trunk  sewer  system  in  the  western  part  of  the 
city. 

Atlanta,  Oa. — Rudolph  Hering,  of  New  York,  N.  Y., 
In  his  report  to  Council  on  the  sewerage  system,  rec-- 
i.mmends  3  septic  tanks  and  purification  plants  for 
each  tank,  at  a  total  cost  of  $135,000. 

The  Council  is  reported  to  have  passed  an  ordi- 
nance appropriating  $20,000  for  the  extension  of  the 
Wells  trunk  sewer  to  the  city  limits. 

Penaacola.  Fla.^lt  Is  stated  that  an  election  will 
soon  be  held  to  vote  on  issuing  $75,000  bonds  for  a 
sewerage  system,  street  paving  and  other  public  Im- 
l>rovements. 

Cincinnati.  O. — Bids  are  wanted  Feb.  17  for  Im- 
proving portions  of  Woodburn  Ave.  by  constructing 
sewers  and  drains,  with  necessary  appurtenances. 
Robt.  Allison.  Pres.  Bd.  of  Pub.  Service. 

A.  J.  tienkel  &  Bro.  are  stated  to  have  secured  the 
contract  for  sewering  Roeder  St.,  Listen  Ave.  and 
Portland  Ave.,  for  $2S,943. 


ColuinbUs,  O. — -An  ordinance  has  been  recommended 
to  Council  by  the  Bd.  of  Pub.  Wks.  for  the  construc- 
tion of  the  Russell  St.  relief  sewer,  estimated  to  cost 
$.33,839. 

Valparaiao,  Ind. — The  contract  for  constructing  the 
Sandy  Hook  ditch  and  the  Cobb  branch  ditch  is  re- 
ported to  have  been  awarded  by  Auditor  Corboy  to 
Trough  Bros,  and  L.  H.  Carr ;  total  amount  of  con- 
tract, $31,129. 

Marshflcld,  Wis. — The  Council  is  reported  to  be 
considering  the  question  of  issuing  bonds  for  the  con- 
struction of  a  sewerage  system. 

Winona,  Minn. — Local  press  reports  state  that  It  is 
liroposed  to  Install  a  system  of  surface  drainage  in 
Winona  this   year. 

Slayton,  ■  Minn. — John  Knutson,  Village  Recorder, 
writes  that  the  following  bids  were  opened  Feb.  2  tor 
sewer  work,  consisting  of  6,781  ft.  of  8  to  15-ln.  pipe 
sewers,  12  manholes,  2  catch  basins  basins  and  3  flush 
tanks  :  W.  D.  Lovell,  Des  Moines,  la.,  $7,624  ;  Eraser 
&  Elliott,  Rochester,  Minn.,  $6,600 ;  C.  F.  Lytle,  Sioux 
City,  la.,  $5,672 ;  E.  J.  P.  Staede,  Mankato,  Minn., 
$6,830  ;  Ilstrup  &  Olson,  Minneapolis,  $4,772  (award 
ed  contract). 

Jacksonville,  III. — Sewers  will  be  constructed  on 
Kosciusko  St.  and  South  Clay  Ave.  of  vitrified  pipe 
from  12  to  20  Inches  in  diameter.  C.  H.  Brown,  City 
Engr. 

Rock  Island,  III. — Engineer  Wallace  Trelchler  writes 
that  bids  will  be  received  Mar.  3  for  the  construction 
of  the  Hampton  Drainage  Ditch,  excavation  91,000  cu. 
yds. 

Edgerton,  Wis. — Edw.  Ruger  Is  stated  to  have  com- 
pleted plans  for  a  sewerage  system.  The  citizens  will 
probably  vote  on  the  question  of  construction  at  the 
spring  election. 

Council  Bluffs,  la. — County  Surveyor  E.  E.  Cook, 
appointed  by  the  Bd.  of  Superv.  to  investigate  the 
construction  of  a  drainage  ditch  in  Rockford,  Crescent 
and  Garner  Townships  as  continuations  of  the  pro- 
posed Harrison  County  ditches,  recommends  that  3 
ditches  be  constructed,  at  a  cost  of  about  $39,752. 

Toledo,  0. — Bids  are  wanted  Feb.  23  for  furnishing 
material  for  constructing  24-in.  circular  brick  sewer 
and  4-in.  shell,  also  8,  10  and  15-ln.  circular  pipe 
sewer  in  portions  of  Palmer  St.  and  2  alleys ;  bids 
will  also  be  received  Mar.  9  for  constructing  24-in. 
circular  brick  sewer  4-ln  shell  and  8,  10  and  12-in. 
circular  pipe  sewer  in  portions  of  2  alleys.  Chas.  H. 
Nauts,  City  Clk. 

Muncie,  Ind. — Bids  will  be  received  Feb.  16  by  the 
Common  Council  for  constructing  an  8  to  20-in.  vitri- 
fied pipe  sewer  No.  1  in  portions  of  Gharkey  St. ;  bids 
will  also '  be  received  Mar.  2  for  constructing  an  8 
and  12-in.  vitrified  pipe  sewer  No.  2  in  portions  of 
2d  St.,  including  manholes,  catch  basins.  Inlets  and 
flush-tanks.     R.   G.    Hickok,  City  Clk. 

Racine,  Wis. — At  a  meeting  of  the  Coimcii  Feb.  2 
plans  were  submitted  for  sewers  in  the  district  south 
of  Washington  Ave.,  west  of  Asylum  Ave.,  to  the 
city  limits  and  north  of  the  St.  Paul  R.  R.  track,  at 
an  estimated  cost  of  $29,796.  The  Bd.  of  Pub.  Wks. 
was  instructed  to  prepare  plans  for  a  brick  sewer  in 
Blue  River,  from  the  6th  St.  viaduct  to  Hoot  River, 
and  the  time  for  receiving  bids  for  the  sale  of  the 
$55,000'  sewer  bonds  was  set  for  about  Feb.  22. 

Jackson,  Mich.—M  a  meeting  of  Council  Feb.  2  a 
communication  from  the  Joint  meeting  of  the  Bd.  of 
Pub.  Wks.,  the  Mayor  and  the  Ways  and  Means  Com. 
regarding  the  sewer  system  of  the  city  which  included 
the  bonding  of  the  city  for  suflicient  money  to  build 
certain  trunk  lines  in  the  city.  It  was  proposed  that 
the  people  be  allowed  to  vote  on  the  project  this 
spring ;  it  is  roughly  estimated  that  the  city's  pro- 
portion of  the  expenses  would  be  $76,000. 


F.    Haffen,   Pres.    Bronx  Boro. 
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Burlington,  Kan. — Burns  &  McDonnell,  Postal  Tele- 
graph BIdg.,  Kansas  City,  Mo.,  have  been  engaged  to 
make  surveys  and  plans  for  sanitary  sewers.  Con- 
tracts will  be  let  as  soon  as  plans  are  completed. 

Paducah,  Ky. — Ancll  E.  Ratilft  is  stated  to  have  se- 
cured the  contract  for  constructing  the  Prairie  branch 
drain   in   Pairmount  Township,   for  $7,880. 

Davenport.  Wash. — The  Council  is  stated  to  have 
selected  Otto  Welle,  of  Spokane,  to  prepare  plans  for 
a  sewerage  system. 

Pasadena,  Oal. — The  Falrchild-Gllmore-Wliton  Co. 
is  stated  to  have  secured  the  contract  for  a  sewer  in 
Lake  Ave.  and  adjacent  streets,  for  $11,434. 

Mayfield,  Oal. — There  Is  reported  to  be  a  movement 
on  foot  here  for  the  construction  of  a  sewerage  sys- 
tem. 

Fairville,  N.  B. — The  question  of  constructing  a 
sewerage  system  here,  at  a  cost  of  $10,000.  is  reported 
under  consideration.  The  Legislature  will  be  asked 
for  authority  to  carry  out  the  proposed  plan. 


BRIDGES. 

Stamford,  Conn. — It  Is  stated  that  the  Stamford  St. 
Ry.  Co.  Is  having  surveys  made  for  a  trestle  which 
the  Company  Intends  building  across  Rlppowan  River 
at  Main   St. 

Woonsocket,  It.  I. — The  Finance  Com.  is  reported 
to  have  under  consideration  the  appropriating  of  $36,- 
000  for  repairing  and  widening  the  Globe  Bridge  at 
So.  Main  St. 

Hartford,  Conn. — The  Senate  has  passed  a  bill  au- 
thorizing the  construction  of  a  drawbridge  across  Con- 
necticut  River,  at  Hartford,  by  the  Bd.  of  Comrs. 
of  the  Conn.  Bridge  &  Highway  Dist. 

New  Haven,  Conn. — Press  reports  state  that  the  N. 
Y.,  N.  H.  &  Hartford  R.  R.  ofllcials  are  having  plans 
prepared  for  several  bridges  to  be  built  In  connection 
with  the  grade  crossings  in  Derby.  The  work  is  re- 
ported to  Include  2  and  3  span  bridges  across  the 
river,  and  several  canal  bridges.  C.  M.  Ingersoii,  Jr., 
Ch.  Engr.,  New  Haven,  Conn. 

Corning,  N.  Y. — Mayor  Miller  recommends  to  the 
City  Council  the  issuing  of  $15,000  bonds  for  Gibson 
bridge. 

Massena.  N.  Y. — The  St.-  Lawrence  Power  Co.  Is  said 
to  be  contemplating  the  building  of  a  bridge  across 
the  canal  to  replace  present  pontoon  structure. 

AUentown,  Pa. — The  Highway  and  Railroad  Com. 
and  the  Mayor  have  been  requested  to  confer  with  the 
Lehigh  Valley  and  Jersey  Central  Railroads,  the  Le- 
high Valley  Traction  Co.,  and  the  Co.  Comrs.  to  ascer- 
tain what  they  will  pay  toward  the  erection  of  the 
proposed  $35,000  bridge  at  Allen  St. 

Erie,  Pa. — A  resolution  has  been  approved  by  Mayor 
Wm.  Hardwlck  directing  the  City  Engr.  to  prepare 
plans  and  speciflcatlons  and  estimate  the  cost  of  a 
bridge  over  Mill  Creek   at  3d  St. 

Pittsburg,  Pa. — A  bill  has  passed  the  House  grant- 
ing the  Eastern  R.  R.  Co.,  of  Pittsburg,  the  right  to 
build  a  bridge  across  the  Monongahela  River  between 
Hazeiwood  and  the  south  side  of  the  river. 

The  Senate  has  passed  a  bill  authorizing  the  Pitts- 
burg Carnegie  and  Western  R.  R.  Co.  to  construct  a 
bridge  across  the  Alleghany  River  at  Pittsburg. 

Hagerstown,  Md. — The  Co.  Comrs.  have  decided  to 
build  an  iron  bridge  across  Beaver  Creek,  at  Mc- 
Cauley's   Mill. 

Washington,  D.  0. — President  Roosevelt  has  signed 
the  bill  providing  for  the  strengthening  of  the  Aque- 
duct bridge,  and  tor  the  laying  of  a  single  electric 
car  track  across  said  structure  for  the  accommoda- 
tion of  the  Gt.  Falls  &  Old  Dominion  R.  R.  Co. 

Le  Roy,  N.  Y. — See  "Electric  Railways." 

Schenectady,  N.  T. — Alex.  Fenwlck,  City  Clk.,  writes 
that  It  is  proposed  to  construct  a  bridge  across  Cot- 
ton Factory  Hollow,  at  a  probable  cost  of  $35,000. 
Chas.  W.  Trumbull,  City  Engr. 

Newark,  N.  J. — Press  reports  state  that  the  Hudson 
Co.  Freeholders  have  agreed  to  co-operate  with  Essex 
Co.  in  the  building  of  a  bridge  across  Passaic  River, 
from  Delevan  St.,  Newark,  to  Halstead  St.,  Kearny. 

Harrisburg,  Pa. — The  Secretary  of  the  Common- 
wealth has  granted  a  charter  to  the  West  Falrview 
and  Harrisburg  Bridge  Co.  for  the  purpose  of  con- 
structing a  bridge,  two  miles  In  length,  across  the 
Susquehanna  River  from  Maclay  St.,  this  city  to 
North  St.,  in  the  village  of  West  Falrview.  Capital, 
$10,000.  Incorporators :  Frank  Martaln,  of  West 
Falrview ;  J.  W.  Wetzel,  and  Conrad  Hambleton,  of 
Carlisle,  and  others. 

Reading,  Pa, — The  Highway  Com.  has  approved  the 
plans  submitted  by  the  United  Traction  Co.  for  the 
proposed  south  approach  to  Front  St.  bridge.  Plans 
for  the  abutments  and  superstructure,  which  are  to  be 
built  by  the  Reading  Ry,  Co.,  have  been  approved.  S. 
D.  Missimer,  Ch.  Engr.,  D.  Traction  Co.,  12  S.  5th  St. 

sicranton.  Pa.- — The  building  of  a  bridge  at  Race  St., 
at  a  probable  cost  of  $31,000,  is  being  considered. 

Port  Perry,  Pa. — See  "Railroads." 

Wheeling,  W.  Va. — Press  reports  state  that  specifi- 
cations have  been  prepared  for  a  9-arch  cut  stone 
and  concrete  bridge  to  be  built  on  the  Shepherdtown 
cut-off  of  the  B.  &  O.  R.  R.  E.  R.  Curtis,  Asst.  Engr., 
Falrmount,  W.   Va. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  direct- 
ed the  City  Engr.  to  prepare  plans  and  speciflcatlons 
for  repairing  Liberty  St.  viaduct  so  as  to  accommo- 
date pedestrians  and  wagons.  The  City  Engr.  esti- 
mates the  cost  of  this  repairing  at  $29,757. 

Coshocton,  O, — Press  reports  state  that  the  200-ft. 
Iron  bridge  across  Tuscarawas  River,  between  Coshoc- 
ton and  Newcomerstown,  has  collapsed. 

Lockland,  O, — The  Brackett  Bridge  Co..  of  Cincin- 
nati, has,  according  to  local  press  reports,  secured 
the  contract  for  the  superstructure  of  the  Clarke  and 
Davis  St.  bridge  between  Lockland  and  Reading,  at 
$7,140. 

Elicood,  Ind, — The  Union  Traction  Co.  is  said  to  be 
contemplating  the  building  of  a  bridge  across  Lake 
Erie  tracks  west  of  Elwood,  A.  J.  Black.  Ch.  Engr., 
Anderson,  Ind. 

Ft.  Wayne,  Ind, — It  is  stated  that  the  building  of 
a  dozen  or  more  steel  and  stone  bridges,  on  the  east- 
ern division  of  the  Wal)ash.  between  Danville,  111., 
and  Toledo,  O.,  and  Ft.  Wayne  and  Detroit.  Mich.,  la 
contemplated.  W.  S.  Danes,  Supt.  Bldgs.  &  Bridges, 
Peru,  Ind. 

m-re  Haute,  Ind, — The  Comrs,  of  Vigo  County  are 
again  considering  the  construction  of  a  new  bridge 
across  the  Wabash  at  Terre  Haute.  Probable  cost. 
$200,000. 
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Letritlon,  WU. — It  Is  stated  that  a  steel  brid[;e  Is 
to  be  built  aerofs  Big  Slougb,  at  Menominee  House, 
to  cost  frtini  JS.IKK)  to  $o.lK>»>.  V.  <".  Cusliman.  I.ewls 
ton,  Chmn.  Bd.  of  Superv.  C  E.  Corning.  County 
Snrv.,  rortage. 

Cedar  Rapid*,  la. — See  "Electric  Uallways." 

LonnzQ,  111. — The  Superv.  of  Will  and  Grundy  Coun- 
ties  are  considering  tbe   building  of  a  bridge  at  Lo- 
renzo, at  a  cost  of  from  $1S,000  to  $30,000.     Jollet, 
■  County   Seat  of  Will  Co. 

Allegan,  Mich. — Tbe  Co.  Bd.  of  Superv.  bag  author- 
ized the  building  of  a  bridge  across  Kalamazoo  River. 

Faribault.  Minn. — It  is  stated  that  the  City  Council 
has  employed  an  engineer  to  prepare  an  estimate  of 
the  cost  of  building  an  overhead  bridge,  about  ?4  mile 
long,  across  the  Kock  Island  &  Gt.  Western  By.  tracks. 

St.  Paul,  Hint. — Local  press  reports  state  that  Jas. 
Forrvstal  Co.  submitted  the  only  bid,  Feb.  3,  for  re- 
moving the  piers  of  the  Bway.  bridge,  at  $18,000,  it 
contractor  retains  the  stone,  or  $18,o00  if  the  stone  is 
tamed  over  to  the  city. 

UU<cankte,  Vi». — Bids  will  be  received  Mar.  6  by 
the  Comrs.  of  Pub.  Wks.  for  constructing  a  highway 
bridge  across  the  North  Menomenee  canal  at  Muskego 
Ave.     Chas.  J.  Poetsch,  Chmn. 

PlymoKtk,  Wfa. — Bids  will  be  received  Mar.  23  by 
the  Town  Bd.  for  constructing  4  stone  and  steel 
bridges.     Ellas  Salsbury,  Chmn. 

Birmingham,  Ala. — The   Bd.    of   Revenue  of  Jefferson 
Co.  will  erect  3  small  steel  bridges. 

SlicTbrook.  .V.  D. — Bids  will  be  received  Mar.  2  by 
the  Bd.  of  Co.  Comrs.  for  constructing  several  small 
combination  steel  and  pile  bridges.  T.  S.  Hunt,  Co. 
And. 

Eeamev,  AV6.— Bids  will  be  received  Mar.  17  by 
the  Bd.  of  Co.  Superv.  for  furnishing  material  to  con- 
struct a  bridge  over  Wood  River  ;  bridge  to  be  a  40- 
ft.  under  truss,  with  20ft.  approach  at  north  end  and 
16-ft.  roadway. 

Salina,  Kan. — Bids  are  wanted  Feb.  25  for  con- 
strnctlng  2  steel  bridges,  each  70  ft.  In  length.  G.  J. 
Duncan,   Co.  Clk. 

ropeia,  Kan. — It  is  reported  that  the  officials  of 
the  Lnlon  Padlic  R.  R.  will  build  a  bridge  across  Kan- 
sas River,  east  of  Topeka.  J.  B.  Berry,  Ch.  Engr., 
Omaha,  Neb. 

Carthage,  Tenn. — Press  reports  state  that  the  citi- 
zens of  Smith  Co.  are  considering  the  building  of  a 
bridge  across  Cumberland  River,  at  Carthage,  at  a 
probable  cost  of  $00,000,  the  town  of  Carthage  to  pay 
?4  and  the  County  to  pay  the  remaining  %. 

Uemphis,  Tenn. — George  E.  Kessler  has  submitted 
to  the  Park  Comn.  plans  for  the  development  of  walks 
and  driveways  through  Riverside  Park.  These  plans 
contemplate  the  construction  of  a  steel  bridge  over 
a  ravine  225  ft.   or   inorc   in   length. 

Uaditon,  Ark. — it  is  stated  that  a  bill  has  passed 
the  House  and  Senate  authorizing  tbe  building  of  a 
bridge,  by  the  Memphis.  Helena  &  Louisiana  Ry.  Co., 
across  St.   Francis  River,  Ark. 

Zona,  La. — A  bill  has  passed  the  House  authoriz- 
ing the  building  of  a  bridge  across  Bogue  Chitto,  La. 

Oklahoma  City,  OkUi.  Ter. — An  agreement  has  been 
reached  by  the  Rock  Island  and  City  Officials  to  have 
plans  prepared  for  a  viaduct  over  the  company's  tracks 
east  of  the  Santa  Fe  to  cost  $10,000. 

Grandbury,  Tex. — Press  reports  state  that  at  the 
election  held  Jan.  27,  it  was  voted  to  build  a  bridge 
across  Brazos  River,  north  of  Grandbury. 

Windsor,  Out.— It  te  stated  that  the  City  Officials 
arc  about  to  request  the  Michigan  Central  Ry.  Co.  to 
construct  a  steel  bridge  across  its  tracks  at  London 
St     W.   8.  KInnear,  Ch.  Engr.,  Detroit,  Mich. 

PAVING  AND  ROADMAKING. 

Fall  River,  itass. — The  Fin.  Com.  recommends  a 
loan  of  $200,000  for  beginning  the  construction  of  a 
roadway  around  North  Watuppa  Lake,  iu  charge  of 
Water  Works  Comn. 

Hartford,  Conn. — Local  press  reports  state  that  the 
St  Bd.  has  voted  to  recommend  tbe  macadamizing  of 
Laurel  St  extension,  to  the  junction  of  Wilson  St., 
during  the  season  of  1903. 

Uattapoisett,  nana. — Press  reports  state  that  at  a 
recent  Town  Meeting  the  citizens  voted  to-  purchase 
a  stone  crusher. 

Jlolyoke,  Hans. — The  City  Engr.  and  the  Bd.  of 
Pub.  Wks.  of  Holyoke  arc  reported  to  be  considering 
tbe  replacing  of  the  present  plank  floor  on  8  spans  of 
the  South  lladley  Falls  bridge  with  wood  block  pav- 
ing, at  a  probable  cost  of  $16,000.  This  structure  con- 
'  slsts  of  10  spans.  8  of  which  are  under  the  care  of 
the  city  of  Holyoke. 

Xeic  York,  X.  Y. — The  following  bids  were  opened 
Feb.  !)  by  L.  F.  Uaffen.  Pres,  Bronx  Boro..  for  grad- 
ing, flagging,  etc..  In  Carter  Ave.,  from  E.  173d  St. 
to  Tremont  Ave — A.  F.  V.  Smith  Contr.  Co. :  B,  W.  F. 
Murray ;  C,  F.  Thilemann.  Jr. :  D,  D.  W.  Moran  ;  E, 
I'valde  Asph.  Pavg.  Co. ;  F,   Peter  Handebolt,  Jr. : 


A'rif.  York,  N.  1". — The  following  bids  were  opened 
Feb.  !•  by  L.  F.  Haffen.  Pres.  Bronx  Boro.,  for  asphalt 
paving  on  concrete  foundation  on  Prospect  Ave.,  from 
Southern  Houle.  to  Crotona  Park  South — A,  Conti- 
nental Asphalt  Paving  Co. ;  B,  Century  Constr.  Co. ; 
C.  Asphalt  Constr.  t,\). ;  D,  Barber  Asphalt  Paving 
Co. : 

A  B  C  D 

Asphalt,  40,000  sq.  yds... $2.25  $1.30  $1.40  $1.24 
Concrete.  7,200  cu.  yds...  6.60  5.00  5.50  4.88 
New  curb  (5x20-ln.),  2,000 

ft 1.00  .82  .85  .82 

Old  curb  reset,  13,500  ft..  .50  .25  .20  .18 
New   curb    (4xl4-in.),   13,- 

550  ft 1.00  .51  .60         .61 

Bids  for  asphalt  block  paving  on  E.  153d  St.,  from 
Melrose  to  Morris  Aves.,  were  as  follows: 
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Continental    Asphalt    Pav- 
ing Co $1.74     $6.60     $0.95     $0.50 

Hastings  Pavt   Co 1.68       6.00       1.00         .55 

Syracuse,  N.  Y. — The  Council  has  adopted  a  reso- 
lution to  pave  with  Trinidad  or  Bermudez  asphalt  or 
with  vltriUed  brick  on  a  portion  of  Tracy  St. 

Cope  May,  N.  J. — See  "Sewerage  and  Sewage  Dls 
posal." 

Alillville,  N.  J.—T.  H.  Hogate,  City  Clk.,  writes  that 
an  ordinance  has  been  passed  by  City  Council  pro- 
viding for  the  paving  of  High,'  Main  and  Broad  Sts. 
and  Columbia  Ave.  Shale  block  or  vitrified  brick  will 
probably  be  used. 

Albany,  X.  Y. — Mayor  Gaus  has  approved  the  or- 
dinance authorizing  the  paving  of  Bway.  from  State 
to  Steuben  Sts.,  with  asphalt 

Little  Valley,  X.  Y. — It  is  stated  that  the  Co.  Bd. 
proposes  to  purchase  a  road  machine. 

St.  George,  S.  I.,  X.  Y. — Local  press  reports  state 
that  the  Local  Bd.  has  decidued  tu  pave  portions  ot 
svi'ral  streets,  using  macadam  and  brick. 

Waynesboro,  Pa. — The  Town  Council  has  decided  to 
macadamize  a  portion  of  Cleveland  Ave. 

SomervUle,  X.  J. — Bids  will  be  received  Mar.  4  by 
the  Co.  Bd.  of  Chosen  Freeholders  for  macadamizing 
a  road  in  Bridgewater  Township,  a  distance  of  about 
%  of  a  mile ;  the  bids  to  be  tor  8-in  macadam  for 
whole  road  complete,  or  10-ln.  rock  bottom  for  road 
complete.     Wm.  J.  Logan,  Dir. 

ilcKcvs  Hocks,  Pa. — Press  reports  state  that  about 
I'/j  miles  of  sidewalks  are  to  be  paved  at  once,  ou 
Highland  Ave.  and  on  Chartiers  Ave. 

Front  Royal,  Va. — The  question  of  issuing  $50,000 
bonds  for  the  purpose  of  macadamizing  the  main  thor- 
oughfares throughout  Warren  Co.  Is  being  agitated. 

lioanoke,  Va. — Bids  will  be  received  Mar.  5  by  W. 
E.  Thomas,  ClU.  of  Council,  for  grading,  macadamiz- 
ing and  guttering  portions  of  Marshall  Ave.  J.  H. 
Wingate,  City   Eng. 

Savannah,  Oa. — The  City  Council  has  decided  to 
pave  with  brick  on  a  portion  of  Perry  Lane. 

Local  press  reports  state  that  an  agreement  has 
been  reached  between  the  property  owners  and  the 
City  Council  whereby  asphalt  is  to  be  used  on  Gas- 
ton St. 

Columbus,  0. — The  Mayor  on  Jan.  29  approved  the 
following  ordinance :  To  improve  Garfield  Ave.  from 
Mt.  Vernon  to  Felton  Aves.  by  grading  and  paving 
the  same  with  asphalt,  hard  burned  bricks  or  blocks, 
macadam  or  other  substautial  material,  setting  5-in. 
curb  and  constructing  the  necessary  subdralns  and 
catch  basins. 

Toledo,  0. — Garrlgan  Bros,  are  stated  to  have  se- 
cured the  contract  to  pave  with  Logan  block  on  a  por- 
tion of  11th  St.,  at  $3,413. 

The  paving  of  Millard  Ave.,  from  Jessie  St.  to  the 
city  line  Is  under  consideration. 

Tipton,  Ind.^A.  W.  Gott,  Co.  Surveyor,  writes  that 
the  contract  for  constructing  6  miles  of  gravel  road 
(bids  opened  Feb.  3)  has  been  awarded  to  Lawrence 
Harlow,  of  Sharpsvllle,  for  $13,527. 

Spriniiflcld,  III. — The  piiving  ot  N  7th  St..  a  dis- 
tance of  8  blocks,  is  being  agitated  and  a  petition  Is 
In  circulation  among  the  property  owners. 

Superior,  Wis. — The  paving  of  Ogden  Ave.  with  as- 
phalt Is  under  consideration. 

Grand  Rapids,  Mich. — The  Common  Council  con»em- 
plates  paving  with  asphalt  block  on  Wealthy  Ave. 

Des  Moines,  la. — City  Engineer  John  W.  Budd  esti- 
mates the  cost  of  removing  dirt  and  constructing  pro- 
posed road  down  the  river  front  to  be  used  as  a  dyke, 
at  about  $28,000. 

Boone,  la. — Bids  will  be  received  Feb.  27  by  Jesse 
L.  Hull,  City  Clk.,  for  furnishing  material  for  grad- 
ing, curbing  and  paving  with  brick  on  portions  of 
several  streets  and  alleys ;  1,670  sq.  yds.  on  G-ln.. 
5,915  sq.  yds.  on  3-ln.,  and  1,180  sq.  yds.  on  4-ln. 
concrete  foundation,  1,730  lln.  ft  cement  curbing,  etc. 
Chas.  E.   Russell,  City   Engr. 

Marshall,  MicK—U.  F.  Grant,  Recorder,  writes  that 
about  %  mile  of  brick  paving  will  be  laid.  He  also 
wants  bids  from  engineers  by  Feb.  16,  to  take  charge 
of  the  paving,  at  so  much  per  month. 

AlMa,  /a.— Bids  will  be  received  Mar.  2,  by  the  City 
Clk.,  for  constructing  8,768  sq.  yds.  of  brick  paving 
with  4,902  lln.  ft  stone  curb. 

A'ed  Oak,  la. — Bids  will  be  received  Feb.  25  by  the 
City  Clk.  for  constructing  41,000  yds.  ot  brick  paving 
with  21,483  ft.  ot  curb. 


jl*ron,  O. — Local  press  reports  state  that  the  Street 
Com.  has  recommended  the  awarding  of  contracts  for 
city  paving  as  follows  :  High  St,  with  Canton  Metro- 
politan block,  to  James  Wildes,  at  $19,619;  North 
Broadway,  with  Canton  Metropolitan  block,  to  J.  M. 
Davidson,  at  $2,932 ;  Rose  Ave.,  with  Akron  Granite 
block,  to  O.  B.  France,  at  $6,355. 

Cleveland,  0.— The  Barber  Asphalt  Paving  Co.,  ac- 
cording to  local  press  reports,  submitted  the  lowest 
bids  lor  paving  with  brick  on  portions  of  numerous 
streets  (bids  received  Jan.  27),  among  which  are  the 
following,  the  prices  given  being  with  berea  curb  and 
concrete  curb  and  gutter  respectively  :  Tod  St,  $41,- 
281  and  $40,422;  W.  Madison  St,  $31,615,  berea  curb; 
Walton  Ave.,  $16,820  and  $16,707  ;  Pelton  Ave.,  $15,- 
612  and  $15,175;  KIrtland  St,  $14,284  and  $14,261; 
Rhodes  Ave.,  $12,251  and  $11,963  ;  Edwards  St,  $12,- 
482  and  $12,282;  Seymour  Ave..  $9,009  and  $9,591; 
Laurel  St,  $8,285  and  $8,273;  Delaware  St,  $8,945 
and  $8,632. 

Local  press  reports  state  that  bids  received  Dec.  23, 
Jan.  0  and  Jan.  20,  for  paving  with  brick  on"  portions 
of  numerous  streets,  are  to  be  readvertised. 

Cincinnati,  O. — Wm.  Fogarty  is  reported  to  have 
secured  the  contract  to  pave  with  brick  on  a  portion 
of  Belvldere  St,  at  a  cost  of  $4,050. 

The  Bd.  of  Pub.  Service,  according  to  local  press  re- 
ports, awarded  a  contract  for  paving  Westwood  Ave. 
to  (Quebec  Uoad.  with  brick,  to  H.  Dleckmeier  at  his 
bid  of  $35,457. 

Xoruood,  0. — Bids  will  be  received  Mar.  0  by  W. 
E.  Wlchgar,  Clk.,  for  $10,143  street  Improvement 
oonds. 

Muncie,  Ind. — Bids  will  be  received  Feb.  16  by  the 
Common  Council  for  improving  portions  of  North  St. 
by  grading,  macadamizing  and  constructing  5  ft.  ce- 
ment sidewalk  ;  bids  will  also  be  received  Mar.  2  for 
improving  portions  ot  2d  St  by  grading,  macadamiz- 
ing and  constructing  6  ft  cement  sidewalk,  also  6  ft. 
cement  sidewalk  on  portions  of  Madison  St  R.  G. 
Hlckok,  City  Clk. 

Rensselaer,  Ind. — Bids  are  wanted  Mar.  4  for  Im- 
proving 44,000  ft.  of  gravel  roads.  James  C.  Thrawes, 
Supt. 

Milwaukee,  Wis. — Bids  are  wanted  Feb.  18  for 
$200,000  street  Improvement  and  $40,000  park  bonds. 
Chas.  F.  P.  Puiien,  Chmn.  Comrs.  of  Pub.  Dept. 

St.  Paul,  Minn. — The  City  Engr.  estimates  the  cost 
of  paving  on  6th  and  Exchange  Sts.  and  Central  Ave. 
as  follows:  a,  brick;  b,  sandstone;  c,  asphalt:  6th 
St,  a,  $24,607;  6,  $31,9()4;  c,  $19,164.  Exchange  St., 
a,  $20,094;  6,  $26,814;  c,  $19,164.  Central  Ave.,  a, 
$9,769;  b,  $11,389;  c,  $8,872. 

Davenport,  la. — The  City  Council  has  authorized 
the  paving  of  portions  of  numerous  streets. 

Sioux  City,  la. — Bids  are  wanted  Feb.  17  for  fur- 
nishing material  for  cement  curbing  and  guttering 
portions  of  Kansas,  Perry,  Bhiff  and  Market  Sts.  L. 
L.  Catbcart,  Chmn.  Paving  Com. 

St.  Louis,  Mo. — Local  press  reports  state  that  the 
Municipal  Assembly  has  passed  ordinances  providing 
for  the  expenditure  of  over  .$2,000,000  lor  street  woi-k, 
the  greater  part  for  reconstruction. 

Louisville,  Kg. — Local  press  reports  state  that  the 
Bd.  Pub.  Wks.  win  soon  receive  bids  lor  Improving 
2,000  ft.  of  Von  Berries  Ave.  with  asphalt  paving. 

Tulltthoma,  Tenn. — The  citizens  ol  Coffee  Co.  are 
contemplating  the  issuing  ol  $200,000  bonds  for  con- 
structing good  roads  throughout  the  county. 

Ogden,  Utah. — Bids  are  wanted  Mar.  2  for  7,600 
Hn.  ft  of  sandstone  curbing,  7,000  sq.  yds.  sandstone 
block  paving,  and  9,000  sq.  yds.  asphaltum  on  con- 
crete base.  To  be  let  in  separate  contracts.  A.  F. 
I'arker,  City  Engr. 

Salt  Lake  City,  Utah. — City  Engr.  Kelsey  estimates 
the  cost  of  paving  Second  South  St.,  at  $97,216,  and 
Third   South  St,  at  $30,689. 

Seattle,  Wash. — C.  J.  Ericksoc  is  reported  to  have 
submitted    the'  lowest   hid   for   grading   Galer   St.,   at 

$48,912. 

Boise,  Idaho. — Plans  and  specifications  have  been 
filed  for  paving  with  brick   on  portions  of  Main  and 

8th  Sts. 

Winnipeg,  Man. — The  City  Council  has  decided  to 
pave  with  asphalt  and  construct  cut  stone  curbing, 
on  a  portion  ol  Spence  St.,  at  an  estimated  cost  of 
$10,700. 

Montreal,  Que. — The  Road  Com.  Is  reported  to  have 
under  consideration  considerable  street  improvements, 
including  the  paving  with  asphalt  on  Victoria  and 
Chaboillez  Squares. 

Winnipeg,  Man. — See  "Water." 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Mansfield,  Mass. — It  is  stated  it  Is  proposed  to  or- 
sanizp  the  Mansfield  Gas  &  Electric  Co.  to  provide 
electric  lights  for  streets,  factories  and  business 
places.  F.  M.  Cobb  and  Chas.  C.  Hagerty  are  reported 
Interested. 

Schenectady,  X.  Y. — The  Mohawk  Gas  Co.  writes 
that  it  is  proposed  to  construct  complete  water  gas 
works.     C.  F.  Coffin,   Engr.  In  Charge. 

M'atervitle,  X.  Y. — The  Watervllle  Electric  Light  & 
Power  Co.  is  reported  to  have  under  consideration  the 
plan  to  Increase  its  steam  plant  so  as  to  furnish 
steam  to  Marshall  and  Augusta  as  well  as  this  town  ; 
also  to  increase  its  plant  in  other  ways.  H.  P.  Sweet, 
of  Utlca,  Pres. ;  M.  W.  Terry,  of  Watervllle,  Secy. 

Cambridge  Springs.  Pa. — The  Council  has  granted 
W.  B.  Ross  a  franchise  to  establish  an  electric  light 
plant. 

Smyrna.  Del. — The  House  has  passed  the  bill  au- 
thorizing the  Town  Council  to  borrow  $6,000  for  the 
improvement  of  the  electric  light  and  water  plants. 
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Salem,  N.  Y. — Fay  McFadden.  of  Granville,  writes 
that  the  question  of  constructing  a  gas  plant  at  Salem 
is   under   consideration. 

New  York,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  I<'eb.  9,  tor 
installing  electric  light  wiring  and  electric  bell  sys- 
tem in  rubllc  School  No.  145,  Bronx  Boro.  :  T.  Fred. 
Jackson,  $7,870;  Fred.  Tearce.  .$7,542;  Peet,  Mc- 
Anerney  &  Powers,  $8,330 ;  Commercial  Constr.  Co., 
$8,278 ;  C.  E.  Hewitt  &  Co.,  l.'i  Parlt  Row,  $7,424 
(awarded  contract). 

Baldwins,  L.  I..  N.  Y. — The  Nassau  Gas  Co.  is  about 
to  petition  the  HiRhway  Comrs.  for  a  franchise  tto 
lay  mains  through  Baldwins.     Martin  V.  Wood,  Pres. 

Washington,  JJ.  V. — The  I'otomac  Iliver  I'ower  Co. 
is  reported  organized,  with  .1.  F.  Mcljaugblin,  of  To- 
ronto, Ont.,  as  president,  to  erect  buildings  necessary 
for  the  establishment  of  a  large  water  power  plant 
near  Washington. 

Plattsburgh,  N.  V. — It  is  stated  the  Delaware  & 
Hudson  R.  R.  Co.  is  to  install  an  electric  light  plant 
at  Plattsburgh. 

Douglas,  Oa. — See  "Water." 

Atlanta,  On. — A  definite  proposition  for  the  con- 
struction of  a  crematory  and  an  electric  lighting  sta- 
tion, to  be  operated  jointly,  each  to  partially  operate 
the  other,  will  soon  l)e  made  the  city  by  Messrs.  Col- 
lier &  Brown. 

Alton,  Ill.—.n  is  stated  that  the  Alton  By.  Gas  & 
Electric  Co.  will  renew  about  6  miles  of  gas  mains  in 
the  near  future.     .T.  V.  Porter,  Pres. 

Avrora,  III. — It  is  stated  that  plans  are  being  pre- 
pared for  an  electric  light  plant  to  be  erected  on  Stone 
Ave.  for  the  Fox  River  Light,  Heat  &  Power  Co. 

Morricc,  Mich. — The  Shiawassee  Light  &  Power  Co. 
Is  reported  to  have  in  contemplation  the  extension  of 
Its  lines  to  Morrlce,  a  distance  of  9  miles. 

Benton  Harbor.  Mich. — The  City  Council  is  stated 
to  have  appointed  a  committee  to  investigate  the 
question  of  constructing  a  municipal  electric  light 
plant. 

Crystal  Falls,  Mich. — The  Westlnghouse  Electric 
Mfg.  Co.,  of  Chicago,  111.,  has  secured  the  contract  for 
a  150-Kw.  single-phase  and  a  90-Kw.  generator  for 
the  electric  light  plant,  at  $3,000,  bids  for  which  were 
opened  Jan.  10.. 

Monticello,  Wis. — The  Village  Council  Is  stated  to 
have  granted  J.  II.  Staedtler  a  franchise  for  an  elec- 
tric light  plant. 

Fertile,  Minn. — The  citizens  are  stated  to  have  vot- 
ed to  construct  an  electric  light  plant,  to  be  operated 
In  connection  with  the  water  works. 

Muscatine.  la. — The  City  Council  Is  stated  to  have 
instructed  City  Engr.  Ijamborn  to  secure  bids  for  pub- 
lie  and  private  lighting,  for  a  period  of  10  years.  The 
specifications  call  for  50  all  night  lights,  and  100 
moonlight  lights. 

Springfield,  O. — The  Bd.  of  City  Affairs  has  granted 
the  Citizens'  Light,  Heat  &  Power  Co.  a  25-year  fran- 
chise for  the  construction  of  a  light,  heat  and  power 
plant  in  Springfield. 

Louisville,  O. — M.  Coy,  City  Clk..  writes  that  it  is 
proposed  to  have  the  town  lighted  with  electricit.v  by 
some  corporation.  He  further  states  that  Canton, 
which  is  about  7  miles  distant,  will  likely  get  the  con- 
tract. 

Gerrogordo.  III. — Ell  Peck.  Village  Clk..  writes  that 
a  company  composed  of  M.  N.  Mikels  and  W.  M.  Rader 
will  construct  an  electric  light  plant,  at  a  probable 
cost  of  $8,000. 

Plymouth,  Mich. — Edw.  Gavde,  Village  Clk.,  writes 
that  at  the  spring  election  ttie  citizens  will  vote  on 
the  question  of  Issuing  $12,000  bonds  for  an  electric 
light  plant. 

Madison,  Wis. — Engineers  F.  E.  Tnreanre  and  Storm 
Bull,  of  the  College  of  Engineering,  are  reported  to  bs 
preparing  plans  for  the  municipal  central  power  and 
lighting  plant.  The  plans  provide  for  a  pumping  sta- 
tion for  the  water  works,  an  electric  plant  for  the 
lighting  of  the  city  streets  and  municipal  buildings, 
facilities  for  furnishing  power  to  the  sewerage  dis- 
posal plant,  a  garbage  crematory  and  other  garbage 
disposal  arrangements ;  probable  cost  of  the  Improve- 
ment,  $100,000.    . 

Escanaba.  Mich. — Bids  are  wanted  Feb.  16  for  $50.- 
000  gas  and  electric  bonds.     H.  J.  Robertson,  City  Clk. 

Muncie,  Ind. — Local  press  reports  state  that  it  Is 
proposed  to  remodel  the  present  electric  light  plant. 
Instead  of  constructing  a  new  plant. 

Benton  Harbor.  Mich. — The  Council  is  stated  to 
have  appointed  a  committee  to  confer  with  A.  T.  Malt- 
by,  a  consulting  engineer  of  Chicago.  III.,  in  regard 
to  the  construction  of  a  municipal  electric  light  plant. 

Netrport,  Kii- — The  City  Council  Is  stated  to  have 
passed  an  ordinance,  providing  for  the  setting  aside 
of  a  fund  amounting  to  $10,000  per  year,  to  be  used 
for  the  establishment  of  an  electric  light  plant. 

Tuscumhia.  Ala. — The  Sheffield  Co.  has  been  Incor- 
porated In  New  Jersey,  with  a  capital  of  .^423.000. 
The  company  will  acquire  the  electric  light  franchise 
and  franchises  foi-  iroUev  line  in  Tuscumbia  and  Flor- 
ence and  the  water  works  of  Sheffield.  Geo.  Parsons. 
of  New  York.  N.  Y..  and  Col.  A.  P.  Andrews,  of  Kaleigh, 
N.  C,  are  reported  Interested. 

Houston,  Tex. — W.  II.  McGaldrlch.  of  Beaumont, 
Tex.,  Is  stated  to  have  petitioned  the  City  Council  for 
a  franchise   for  .1  gas  plant. 

St.  .Joseph.  Mn. — About  $25,000  will  be  expended 
this  spring  by  the  St.  Joseph  Ry.  Light  &  Power  Co. 
In  Improving  Its  lighting  system  in  the  outlying  dis- 
tricts.    W.  T.  Van  Brunt,  Mgr.,  St.  Joseph. 


Nashville,  Tenn. — The  Bullock  Electric  Mfg.  Co.,  of 
Cincinnati,  O.,  is  stated  to  have  secured  the  contract 
for  an  engine  and  generator  for  the  electric  light 
plant,  at  $5,615. 

Sardis,  Miss. — The  Council  is  stated  to  have  grant- 
ed D.  L.  Rush,  of  Batesville,  Miss.,  a  franchise  to  con- 
struct and  operate  an  electric  light  plant  in  Sardis. 

Ft.  Worth,  Tex. — The  Traders'  Investment  Co.  Is 
stated  to  have  secured  a  franchise  for  an  electric  Ilglit 
and  power  plant. 

Denison,  Tex. — The  Denlson  Light  &  Power  Co.  has 
purchased  a  site  on  So.  Mlrlck  Ave.  and  will  erect  on 
same  an  electric  plant,  to  cost  about  $40,000. 

Aberdeen,  S.  D. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Aberdeen  Gas  Co.  The 
company  will  Install  a  gas  and  electric  light  plant. 

Kelso,  M'ash. — The  Metcalf  Shingle  Co.  is  reported 
to  have  submitted  a  proposition  to  the  city  to  install 
an  electric  light  plant. 

Big  Timber,  Mont. — The  Council'  is  stated  to  have 
passed  the  ordinance,  granting  a  25-year  franchise  to 
the  Big  Timber  Electric  Co. 

Oroville,  Wash.^-C.  L.  Pennell,  of  Masslllon,  O.,  Is 
reported  to  have  been  employed  by  J.  M.  Hagerty  to 
examine  the  water  power  on  SImllkameen  River,  6 
miles  from  Oroville,  which  he  proposes  developing  for 
electrical  purposes. 

Aberdeen,  Wash. — The  Gray's  Harbor  Power  &  Light 
Co.  has  been  organized,  with  a  capital  of  $250,000  by 
John  L.  Wilson  and  E.  C.  Finch,  of  Aberdeen,  to  fur- 
nish light  and  establish  an  electric  railway  for  Gray's 
Harbor  cities.  Power  for  running  the  plants  will  be 
obtained  from  Little  North  River  Falls. 

Toronto,  Ont. — The  Ontario  Government  is  stated 
to  have  passed  the  order  granting  to  Wm.  Mackenzie, 
Fred.  Nicholls,  and  others,  of  Toronto,  a  franchise  to 
develop   Niagara  Falls  power. 

Canon  City,  Colo. — J.  D.  Taylor,  Jr.,  Secy.  Canon 
City  Gas  Co.,  writes  that  it  is  proposed  to  construct 
a  gas  plant,  at  a  cost  of  about  $50,000,  and  will  take 
bids  for  the  construction  at  once. 

ELECTRIC  RAILWAYS. 

Rockland,  Me. — The  State  R.  R.  Comrs.  are  stated 
to  have  approved  the  location  of  the  Rockland,  South 
Thomaston  &  Owls  Head  St.  Ry.  The  proposed  line 
will  be  about  8  miles  in  length,  extending  from  Bock- 
land  to  Keag  Village,  Ash  Point,  Crescent  Beach  and 
Owls  Head. 

Vergennes,  Vt. — John  J.  Flynn,  of  Burlington,  Is  re- 
ported to  have  purchased  water  rights  here,  and  con- 
templates constructing  an  electric  railway  to  connect 
Vergennes  and  near-by  towns. 

Montville,  Conn. — The  MontvlHe  St.  By.  Co.  pro- 
poses extending  Its  line  from  the  New  London  and 
Norwich  turnpike  to  Oakdale.  W.  S.  Adams,  Supt., 
Norwich. 

Rutland,  Vt. — Leroy  M.  Baldwin,  88  Wall  St.,  New 
York,  N.  Y.,  Is  reported  Interested  In  the  construction 
of  a  combination  electric  and  steam  railroad  from 
Rutland  to  Randolph. 

Concord,  Mass. — The   Concord.   Maynard  &  Hudson 

St.  R.  R.  Co.  is  stated  to  have  petitioned  the  Council 

for   a  franchise   to   extend   its  tracks   to  the  Lincoln 
line.     John  W.  Ogden,  Mgr.,  Maynard,  Mass. 

Oranbi/,  Mass. — It  has  been  decided  to  extend  the 
Hampshire  &  Worcester  .St.  Ry.  from  South  Hadley 
Center  to  Granby.     E.  E.  Hammond,  Ch.  Engr.,  Ware. 

Shclhume  Falls,  Mass. — Herbert  Newell,  of  Shel- 
burne  ii'alls.  Is  reported  Interested  In  the  construction 
of  an  electric  railway  from  Shelburne  Falls  to  Ash- 
field  and  Buckland. 

Rockville,  Conn. — The  Rockvllle  &  Broad  Brook  St. 
Ry.  Co.  Is  about  to  be  formed,  to  construct  a  line 
from  Rockdale  to  Ellington  and  Broad  Brook,  a  dis- 
tance of  about  12  miles.  C.  E.  Harwood,  of  Rockvllle, 
Is  reported  Interested. 

East  Hampton,  Conn. — Eugene  W.  Chaffee  and  N. 
N.  Hill,  of  East  Hampton,  are  reported  Interested  In 
the  Moodus-East  Hampton  Tramway  Co.  which  pro- 
poses constructing  a  line  through  the  towns  of  East 
Haddam  and  Chatham.  As  soon  as  the  charter  Is 
granted  work  will  commence. 

Chenango  Forks,  N.  Y. — The  Blnghamton  Ry.  Co. 
has  filed  with  the  County  Clk.  a  declaration  of  Inten- 
tion to  extend  Its  line  to  Chenango  Forks.  Port  Crane 
and  Owego.     J.  P.  E.  Clark,  Gen.  Mgr.,  Blnghamton. 

Oswego.  N.  Y. — The  Rapid  Transit  Ry.  Co.,  of  Syra- 
cuse, is  reported  to  be  considering  the  proposition  to 
develop  the  water  power  at  High  Dam. 

The  Syracuse  Rapid  Transit  Co.  has  secured  a  fran- 
chise in  Oswego.  E.  G.  Connette,  Gen.  Mgr.,  Syra- 
cuse. 

Schenectady,  N.  Y. — It  is  stated  that  the  Schenec- 
tady Ry.  Co.  will  extend  Its  line  from  Schenectady 
and  Watervllet  to  Troy.     C.  C.  Lewis,  Ch.  Engr. 

Vtica,  N.  T.^The  TItica  &  Mohawk  Valley  By.  Co. 
is  reported  to  be  considering  the  erection  of  a  new 
power  plant.     C.  L.  Allen,  Mgr.,  Utlca. 

East  Orange,  N.  J. — It  Is  stated  that  work  will 
soon  commence  on  the  construction-  of  the  line  of  the 
North  Jersey  St.  Ry.  Co.  through  East  Orange.  D. 
Young,  Mgr.,  Jersey  City. 

Cumberland,  Md. — The  Cumberland  Narrows  Elec- 
tric Ry.  Co.  has  been  Incorporated  by  R.  11.  Koch, 
of  Pottsville,  Pa.  ;  Benj.  A.  Richmond,  and  others,  of 
Cumberland,  with  a  capital  of  $10,000,  to  build  an 
electric  line  from  Narrows  Park  to  the  B.altlmore  & 
Ohio  depot  In  Cumberland. 

Buffalo,  N.  Y. — The  International  Ry.  Co.  is  stat- 
ed to  have  petitioned  the  Bd.  of  Aldermen  for  a  fran- 
chise to  construct  4  new  street  car  lines 

Trumansburg.  N.  Y. — H.  F.  Bell,  representing  pro- 
moters of  an  electric  railway  between  Ithaca.  Sieneca 
Falls  and  Waterloo  Is  about  to  apply  for  a  franchise 
here. 


Elkton,  Md. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  K«rit  &  Cecil  Electric  Ry. 
Co. 

Burlington,  N.  J. — -The  People's  Traction  Co.  is  stat- 
ed to  have  petitioned  the  City  Council  for  a  franchise 
to  lay  its  tracks  out  High  St.  Chas.  W.  Atmore,  Ch. 
Engr.,  Arcade  Bldg.,  Philadelphia,  Pa. 

Long  Branch,  N.  J. — The  Monmouth  County  Elec- 
tric Co.  Is  stated  to  have  petitioned  the  Comrs.  for 
a  franchise  to  construct  a  line  on  Bway.  and  3d  Ave. 
Wm.   F.   Hogan,   Gen.   Mgr.,    643   10th   St.,   Brooklyn. 

Saratoga,  N.  Y. — The  North  River  Ry.  Co.  Is  stated 
to  have  secured  a  franchise  In  Saratoga.  It  will  also 
extend  its  line  to  Schuylervllle  and  Corinth,  a  dis- 
tance of  about  26  miles. 

Lc  Roy,  N.  Y. — The  Buffalo  &  Depew  Trolley  Co.  has 
secured  a  franchise  through  the  village  on  Its  pro- 
posed route  from  Buffalo  to  Rochester.  The  company 
will  construct  a  bridge  over  the  Oatka  at  Main  St., 
at  a  cost  of  about  $8,000. 

Brooklyn,  N,  Y. — Plans  are  about  to  be  prepared 
for  a  large  power  house  for  the  Brooklyn  Rapid  Tran- 
sit Co.  The  location  has  not  yet  been  determined. 
Edwin  W.  Winter,  I'res. 

Lancaster,  Pa. — The  City  Council  has  granted  a 
franchise  to  the  Lancaster  &  Rocky  Springs  Ity.  Co. 

Richmond,  Va. — Frank  J.  Gould,  of  New  York    N  Y 
owner   of  the  plant   of  St.   Ry.  &   Power  &  Lighting 
Co.,  Is  stated  to  have  authorized   the  expenditure  or 
$50,000   for   the  enlargement   of   the  power  plant  at 

Lancaster,  O. — The  Lancaster  Traction  Co.  Is  stat- 
ed to  have  decided  to  double  track  Main  St.  and  make 
other  Improvements.     P.  E.  Glnn,  Supt.,  Lancaster. 

Xenia,  O. — The  Xenia  &  Wilmington  Traction  Co. 
Is  stated  to  have  decided  to  erect  a  power  station  at 
Xenia.  Chas.  Orr,  of  Cleveland,  is  reported  inter- 
ested. 

East  Liverpool.  O. — The  East  Liverpool  &  Rock 
Springs  Ry.  Co.  Is  stated  to  have  petitioned  the  Coun- 
cil for  a  franchise  to  lay  2  miles  of  tracks  In  Liver- 
pool. 

It  Is  stated  that  the  East  Liverpool  St.  Rv.  Co.  Is 
to  make  a  number  of  Improvements  Including  the 
double  tracking  of  a  portion  of  the  road  and  the  pur- 
chase of  a  250-n.-P.  boiler  for  the  power  station. 

Canton,  O. — The  Canton  &  Dover  Electric  Ry.  Co. 
has  been  incorporated,  with  a  capital  of  $10,000,  to 
construct  a  line  from  Canton  to  Dover,  about  23 
miles  In  length.  A.  M.  McCarty  and  Wm.  Wagner,  of 
Canton,  are  among  the  Incorporators. 

Milton,  Ind. — The  Richmond  St.  &  Interurban  By. 
Co.  Is  reported  to  he  considering  the  extension  of  Its 
lines  from  Milton  to  Connersville.  John  Hartmann, 
Ch.  Engr.,  Richmond. 

Indianapolis,  Ind. — The  Indianapolis  &  Cincinnati 
Traction  Co.  has  been  Incorporated,  with  a  capital  of 
$1,500,000,  by  Chas.  L.  Henry,  W.  L.  Taylor  and  oth- 
ers. The  line  In  Indiana  will  run  from  Indianapolis 
to  New  Palestine,  Morrlstown,  Rushvllle,  Connersville, 
and  Brookvllle. 

Portland,  Ind. — The  Council  is  stated  to  have 
granted  a  franchise  to  the  Dayton,  Union  &  Hunting- 
ton Ry.  Co. 

Kalamazoo,  Mich. — John  Blair  MacAfee,  of  Phila- 
delphia, Pa.,  Is  stated  to  have  secured  the  contract 
for  constructing  the  Grand  Rapids  &  Kalamazoo  In- 
terurban Ry. 

Hillsdale,  Mich. — Geo.  M.  Clarkson  and  M.  C.  Peter- 
son, of  Ann  Arbor,  are  reported  Interested  in  the  con- 
struction of  an  electric  railway  from  Hillsdale  to 
Bryan. 

Des  Moines,  la. — A  correspondent  writes  that  the 
Des  Moines  City  Ry.  Co.  will  lay  10  miles  of  new 
track  and  equip  the  entire  system  with  double  truck 
cars,  expending  in  all  $500,000.  J.  E.  Welch,  Ch. 
Engr.,  Des  Moines. 

Cedar  Rapids,  la. — .1.  D.  Wardle,  Ch.  Engr.,  Cedar 
Rapids,  Iowa  City  &  Southern  Ry.  Co.  writes  that  It 
Is  proposed  to  construct  an  electric  railway  from  Ce- 
dar Rapids  to  Iowa  City,  via  Curtis,  North  Libertv 
and  Coralville,  a  distance  of  .'iO  miles.  Contracts  for 
the  work  will  be  let  about  Mar.  1.  The  grading  will 
require  the  removal  of  about  600.000  yds.  of  earth. 
38.000  lin.  ft.  of  piling,  750,000  ft.  of  timber,  and 
40.000  lbs.  of  bridge  hardware  wHl  be  used.  Three 
bridges  will  be  constructed,  one  over  Cedar  River  at 
Cedar  Rapids  and  two  over  Iowa  River  at  Iowa  Citv 
.nnd  Curtis.  They  will  require  four  150-ft.  spans  and 
four  125-ft.  spans.  Estimates  are  now  being  made  on 
electrlcaf  equipment. 

Oelwein,  la. — The  Oelwein  &  Northwestern  Interur- 
ban &  St.  Ry.  Co.  Is  reported  organized,  with  John 
.Jamison,  Pres.,  and  Wm.  A.  Reed,  Secy.  It  is  the 
Intention  of  the  company  to  build  its  first  line  through 
Scott  to  Arlington  or  Strawberry  Point. 

Dixon,  III. — The  Sterling,  Dixon  &  Eastern  Electric 
Ry.  Co.  Is  stated  to  have  petitioned  the  Council  for  a 
franchise. 

Decatur,  III. — H.  W.  Wright  Is  stated  to  (have  peti- 
tioned for  a  franchise  for  an  electric  railway  to  be 
constructed  between  Bloomington  and  Decatur. 

Depere,  Wis. — The  Knox  Engineering  Co.,  of  Chi 
cago.  III.,  Is  stated  to  have  secured  a  franchise  In 
Depere  for  an  electric  railway  which  it  proposes  con- 
structing between  Kankauna  and  Green  Bay. 

The  Fox  River  Electric  Ry.  &  Power  Co.  Is  stated 
to  have  secured  a  franchise  to  extend  Its"  line  Into 
Depere.      Mitchell  .Joannes,  Gen.  Mgr.,   Gr^n  Bay. 

Sidney,  O. — Bids  are  wanted  Feb.  23  for  the  con- 
struction and  operation  of  street  railroad  route  No.  3. 
Address   H.   S:  Alles,  City   Clk. 

Mansfield.  O. — The  Citizens'  Ry.  Light  &  I'ower  Co. 
is  reported  to  be  planning  to  extend  the  Shelby-Mans- 
field line  to  Norwalk  or  Monroevllle,  to  connect  with 
the  Lake  Shore  Electric  Ry.  B.  Carpenter,  Gen.  Mgr., 
Mansfield. 
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yoiin)t»town,  0. — The  Tenusjlvanla  &  Mahoning  Val- 
If.v  U.v.  Co.  (John  Wolf,  Ch.  Engr.,  loungstowu)  will 
m»kr  Important  Improvements  to  the  city  line  of  the 
.New  I'astle  Traction  Co.  The  system  will  be  extend- 
i-<l  throughout  the  city,  and  new  rollinc  stocli  added. 

John  Stambaugh.  Geo.  Rose,  and  other  local  cap- 
italists are  reported  to  be  forming  a  company  to  build 
«  new  city  line  from  Central  Square  out  Market  St. 
to  the  plant  of  the  National   Steel  Co. 

Eatt  8t.  LoMis,  III. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  East  St.  Louis  & 
Suburban  By.  Ca  for  a  single  track  line  on  3d  St. 
It  is  proposed  to  form  a  loop  for  bridge  car  service 
and  also  Improve  citv  service.  B.  K.  Clark,  Ch.  Engr.. 
East  St.  Louis. 

Tcrrr  Haute,  Ind. — The  City  Council  Is  stated  to 
have  granted  a  50  year  franchise  to  the  Terrc  Haute 
St.  Ky.  Co.  The  company  will  now  make  extensions 
and  ct>nstrnct  some  lnterurl)an   lines. 

Lrbanon,  Ind. — The  Comrs.  of  Boone  Co.  arc  stated 
to  hare  granted  the  Consolidated  Traction  Co.  a  fran- 
chise In  Jackson  Township.  Edw.  Hawkins,  Gen.  Mgr., 
Indianapolis. 

Joplin,  Mo.— The  Mineral  Cities  Electric  Hy.  Co.  Is 
reported  to  be  planning  to  begin  at  once  the  con- 
struction of  its  line  to  connect  Joplin  and  Pittsburg : 
it  will  be  about  60  miles  In  length. 

Olataow,  Ki/.—Vi'.  B.  Smith  and  Dr.  J.  S.  Leech, 
of  BurkesTllle.  are  reported  Interested  in  the  construc- 
tion of  a  railway  for  Glasgow. 

Wildman,  Okla.  Ter. — A  company  is  reported  In- 
corporated, with  a  capital  of  $50,000,  to  construct  an 
electric  railway  to  connect  Mountain  Park  and  Wild- 
man,  a  distance  of  atwut  15  miles. 

Cninesvilte.  Tex. — A  correspondent  writes  that  this 
place  Is  considering  the  construction  of  an  electric 
railway. 

A'eicton.  Kan. — The  Union  Electric  Ry.  &  Construc- 
tion Ca  is  stated  to  have  petitioned  the  Harvey  Co. 
Comrs.  for  a  right  of  way  through  the  county,  con- 
necting McPhejson,  Newton,  Arkansas  City,  and  In- 
termediate points,  with   Wichita. 

Clapton,  Mo. — The  St.  Louis.  Kirkwood  A  Manches- 
ter R.  R.  Co.  has  petitioned  the  Co.  Comrs.  for  a  fran- 
chise for  a  branch  from  its  main  line,  westward  from 
Ues  Peres  through  Valley  Park  to  the  Meramac  River. 

Oreat  FalU,  Mont. — B.  E.  Shepard,  of  Austin, 
Minn.,  is  reported  Interested  in  the  construction  of  an 
electric  railway  from  Great  Falls  to  Choteau,  a  dis- 
tance of  60  miles. 

San  Bernardino,  Cat. — The  City  Trus.  are  stated  to 
have  granted  a  franchise  on  4th  St.  to  Geo.  M. 
Cooley,  representing  the  San  Bernardino  Valley  Trac- 
tion Co. 

Sprinnville,  Utah. — The  Council  is  reported  to  have 
granted  an  electric  railway  franchise  to  Reed  Smoot 
and  Jesse  Knight. 

Bnkeraftrld,  Cal.- — It  is  stated  that  arrangements 
have  been  completed  for  the  construction  of  an  elec- 
tric railway  from  Ventura  County  to  Bakersfleld. 
John  Burson  is  reported  Interested. 

Monterey,  Cal. — K.  C.  P.  Smith  is  stated  to  have 
secured  a  franchise  for  the  construction  of  an  electric 
railway  In  Monterey. 

.\berdcen.  Wash. — See  "Power  I'lants,  Gas  and  Klec- 
trlclly." 

Chatham,  On*. — N.  II.  Stevens,  Pres.  of  the  Canada 
Klour  Mills,  is  reported  Interested  in  the  construc- 
tion of  an  electric  railway  through  Kent  County. 

RAILROADS. 

Vevo  York,  H.  Y.— Plans  for  the  New  York  Central 
terminal  Improvements,  including  the  abolition  of 
steam  as  a  motive  power  in  the  Park  Ave.  tunnel,  are 
now  practically  completed.  The  company  Is  getting 
ready  to  spend  over  $20,000,000  on  the  changes  to  be 
made  after  the  Legislature  grants  the  necessary  au- 
thority and  the  city  finally  assents  to  the  proposals 
for  use  of  additional  street  space  near  the  Grand  Cen- 
tral Station  and  numerous  changes  In  existing  street 
grades.     W.  J.   Wllgus,  Ch.  Engr.,  New  York. 

.frmry  City.  N.  J. — The  power  house  of  the  Penn- 
sylvania R.  It.,  at  the  east  end  of  the  cut  In  Jersey 
<'lty.  Is  reported  to  have  been  destroyed  by  fire  Feb. 
4th.  The  building  was  a  frame  structure,  covered  with 
cornigated  iron.  It  contained  5  boilers.  2  engines,  3 
generators  and  3  compressors;  loss  estimated  at 
.•>h<Hit  $70,000.  F.  P.  Aljercromble,  Div.  Supt.,  Jersey 
<-ity. 

Klktiin.  Md.—U  Is  reported  that   the  Philadelphia. 
Ilaitlmnre  &  Washington  R.  R.  Co.   will  expend  almut 
rtOO.ooo  In  Improvements.     W.   H.  Brown,  Ch.  Engr., 
.Philadelphia,  Pa. 

rutittiurn.  Pa. — The  Pittsburg,  Shawmut  &  North- 
em  R.  R.  Co.  Is  stated  to  have  filed  with  the  Secy, 
of  State  a  certificate  of  increase  of  its  capital  from 
»12.(K>0.000  to  $15,000,000.  The  purpose  of  the  in- 
crease Is  to  fund  the  many  Improvements  that  the 
company  Is  making  now  or  has  in  contemplation  in 
the  near  fatnre.  Among  the  improvements  is  a  line 
from  Wayland  north  to  Slacedon  and  a  branch  line 
to  Ijike  Ontario.     M.   F.   Bonzano,  Ch.    Engr.,  Olean, 

Philndelphia.  Pa. — Bids  are  wanted  Feb.  16  for  fur- 
nlBhlng  material  necessary  to  complete  the  grading 
and  masonry  for  a  donhle  track  railroad  Iwtween 
I'arkeshurg  and  Columbia,  to  be  let  In  8  sections.  Wm. 
II.  Brown,  Ch.  Engr.,  Pennsylvania  R.  R.  Co. 

Oneida,  K.  7. — A  press  report  states  that  the  grade 
crossinn  of  the  N.  \.  Central  R.  R.  at  James  and  Will- 
iams Bts.  will  probably  be  eliminated  in  the  near  fu- 
ture: probable  cost  of  work  Is  $45,000.  A.  II,  Smith. 
«;en.  Supt.,  New  York. 

nomelUvllle,  y.  y. — The  Sharon  &  Sears  R.  R.  Co. 
of  llorneilsvlile.  has  iieen  incorporated,  with  n  caj)- 
ital  of  $10,000.  to  build  a  steam  railroad  atM)iit  1/fl 
mile  long  from  the  Sharon  &  Sears  R.  R.  of  Pa.  to 
the  Pittsburg,  Shawmut  &  Northern  Ry.  Directors : 
Wm.  Cobb,  of  Spring  Mills,  and  Benton  McConnell,  of 
llorneilsvlile. 


Port  I'lrry,  I'a.^Vl&aa  for  the  new  short  Hue  which 
the  Baltimore  &  Ohio  will  build  through  Southern 
I'ennsylvauia  have  been  completed  and  approved  and 
contracts  for  construction  will  soou  be  let.  The  new 
line  will  leave  the  present  main  line  at  I'ort  I'erry. 
passing  through  Kast  I'lttsburg,  and  striking  th.' 
route  of  the  old  South  Penn  near  Gratztown,  Pa.  The 
road  will  rejoin  the  main  line  near  Hancock,  Md  . 
where  the  company  will  buiUl  a  bridge  across  the  Po- 
tomac River.  J.  M.  Graham,  Chief  Engr.,  Baltimore, 
.Md. 

.lucksonville,  Fla. — Arthur  Meigs  is  reported  to  have 
|)etitloned  the  Council  for  a  franchise  for  a  railroad 
In  Kast  Jacksonville. 

Uurnsrille.  \.  V. — The  Caney  Itiver  Railway  Co.  has 
been  chartered  in  North  Carolina,  with  J.  .M.  Buck, 
.N".  II.  Wood  and  Hackney  Wood,  all  of  Johnson  City. 
Teun.,  as  incorporators.  The  charter  provides  that 
a  road  may  be  built  from  Yancey  County,  N.  C,  to 
any  point  in  -Mitchell,  Madison  or  Yancey  Counties 
of  North  Carolina. 

Niles,  O. — The  Baltimore  &  Ohio  B.  R.  Is  reported 
to  have  awarded  the  contract  for  grading,  masonry 
and  construction  of  a  road  between  Niles  and  Newton 
i'alls,  O..  to  F.  U.  Clements  &  Co.,  of  Philadelphia, 
Pa.,  for  $600,000. 

Minneapolis,  Minn. — A  press  report  states  the  Soo 
Line  is  to  expend  $1,000,000  in  improvements,  con- 
sisting of  the  relaying  of  163  miles  of  road  with  80- 
pound  rails,  the  ballasting  with  heavy  gravel  of  300 
miles  of  road  and  the  fllliug  of  bridge  cuts  with  400,- 
000  yds.  of  dirt.  Thos.  Greene,  Ch.  Engr.,  Minne- 
apolis. 

Knoxville,  Tenn. — The  Tennessee  &  North  Carolina 
Ity.  Co.  is  reported  to  have  issued  $750,000  bonds  to 
be  used  in  making  eastern  connections.  H.  T.  Wilson, 
Gen.  Supt.,  Newport,  Tenn. 

Oneonta,  Ala.- — It  is  stated  that  work  will  soon  com- 
mence on  the  proposed  extension  of  the "  Oneonta 
branch  of  the  Louisville  &  Nashville  R.  R.  from  One 
onta  to  Attala  and  Gadsden.  B.  Montfort,  Ch.  Engr., 
Louisville,   Ky. 

Helena,  Ark. — Geo.  D.  UpdegraflE  and  M.  E.  West 
are  reported  interested  in  the  construction  of  a  rail- 
road from  Helena  to  the  boundary  line  of  Missouri,  a 
distance  of  110  miles. 

New  Orleans,  La. — The  City  Council  is  reported  to 
have  adopted  an  ordinance  granting  a  franchise  to  the 
New  Orleans  &  San  Francisco  R.   R.   Co. 

The  Shreveport  &  Red  River  Valley  Ry.  Co.  is  stated 
to  have  petitioned  the  Council  for  a  right  of  way  to 
extend  its  line  to  New  Orleans.  It  now  operates  a 
line  from  Shreveport  to  Manaura.  J.  M.  Phillips, 
Ch.  Engr.,  Shreveport. 

iMwton,  Okla.  Ter. — A  charter  is  stated  to  have  been 
granted  to  the  Lawton,  Wichita  &  Gulf  Ry.  Co.,  of 
Lawton,  with  a  capital  of  $1,000,000.  The  proposed 
road  will  be  600  miles  in  length,  from  the  northern 
boundary  of  Woodward  County  south  through  the 
Counties  of  Woodward,  Dewey,  Custer,  Washita,  Cad- 
do and  Comanche,  In  Okla.,  thence  southeasterly  to 
the  Gulf  of  Mexico.  Incorporators :  Robt.  B.  Huff, 
Wichita  Falls,  Tex. ;  H.  E.  Julian  and  G.  W.  Crosby, 
of  Lawton. 

Blackioell,  Okla.  Ter. — A  charter  has  been  granted 
to  the  Blackwell  &  Northeastern  B.  B.  Co.  to  take  the 
place  of  the  Blackwell,  Enid  &  Southwestern,  the 
property  of  which  has  passed  into  the  hands  of  the 
Frisco.  The  new  company  has  a  capital  of  $50,000, 
and  takes  up  the  work  of  the  old  organization  in  con- 
structing a  line  105  miles  long  from  Blackwell  to 
Colteyville,  Kan.,  thence  to  a  point  below  Kansas  City, 
Mo.,  on  the  east  Kansas  State  border,  a  distance  of 
150  miles.  Incorporators:  Ed.  L.  Peekman  and  J.  G. 
Blanchard,  of  Blackwell ;  Frank  Dale,  Guthrie,  and 
others. 

Oklahoma  City,  Okla. — A  press  report  states  that 
the  contract  for  the  construction  of  the  Oklahoma 
City  &  Southwestern  R.  B.,  to  be  built  from  Oklahoma 
City  to  Coalgate  l)y  the  'Frisco  (C.  D.  Purdon.  Ch. 
Engr.,  St.  Louis,  Mo.)   would  be  let  about  Mar.  1. 

St.  Louis.  Mo. — The  'Frisco  is  stated  to  have  com- 
pleted the  survey  for  its  new  line  from  St.  Louis  to 
Chicago.  The  line  will  cross  the  Wabash  at  Sidney, 
the  Lake  Erie  &  Western  at  Rankin,  the  Illinois  Cen- 
tral near  Penfield,  and  the  Big  Four  at  Ogden.  C.  D. 
Purdon.  Ch.  Engr.,   St.  Louis. 

Ashlanil.  Ky. — The  Chesapeake  &  Ohio  R.  R.  Co.  is 
reported  to  be  making  preparations  to  extend  the 
double  track  eastward  from  Guyandotte  and  Barbour- 
vllle,  and  work  will  be  commenced  at  once.  It  Is  the 
Intention  of  the  company  to  double  track  Its  entire 
system.     II.  C.  Boughton.  Div.  Supt.,  Ashland. 

Maiiflild.  Ky. — An  engineer  of  the  construction  de 
partment  of  the  Illinois  Central  B,  R,  Co,  is  reported 
to  be  surveying  the  route  from  Mayfleld  to  Gllbcrts- 
ville,  28  miles,  for  the  purpose  of  building  an  air 
line.     II.   U.  Wallace,   Ch.  Engr.,  Chicago,   111. 

Bakersfield,  Cal. — The  Midland  Pacific  R.  R.  Co.  Is 
about  to  begin  a  survey  for  the  construction  of  a  line 
from  Bakersfleld  to  Port  Harford. 

finuth  Bend,  Wash. — The  Northern  Pacific  B.  E.  Co. 
Is  stated  to  have  decided  to  survey  for  an  extension 
of  its  South  Bend  branch  to  some  point  on  the  Co- 
lumbia, a  distance  of  about  30  miles.  W.  L.  Darling, 
Ch.  Engr.,  St.   Paul,  Minn. 

PUBLIC  BUILDINGS. 

Fall  River,  Mass. — It  Is  proposed  to  erect  a  munici- 
pal building  to  accommodate  certain  city  departments, 
at  a   cost  of  $100,000. 

The  city  proposes  erecting  a  contagious  disease  hos- 
pital, at  a  cost  of  $25,000 :  also  to  purcha.se  a  site  and 
erect  buildings  to  be  used  for  a  city  poor  farm. 

Taunton,  Mass. — Plans  are  reported  to  have  been 
prepared  for  the  ]52x312-ft  2-story  Carnegie  Library, 
to  be  erected  on  Pleasant  St.,  at  a  cost  of  $59,750. 
Architect,  Albert  R.  Ross. 

Providence,  P.  I. — Bids  will  be  received  Mar,  4  by 
the  Providence  Armory  Comn,  for  erecting  an  armory, 
Wni.  R.  Walker  &  Son.  Ai-chts,.  I"  i'tistoni  House  St. 
D.   Russell   Hrowi),  <'bmn. 

Concord,  2V.  //. — A  bill  has  been  Introduced  in  Leg- 
islature providing  for  an  appropriation  of  $60,000 
for  additional  buildings  at  the  State  Hospital  for  In- 
sane.    Dr.  Cbas.  P.  Bancroft  is  Snpt. 


A'eie  loi*.  A.  v.— The  following  bids  were  opened 
l<eb.  9  by  Thos.  Siurgis,  Fire  Comr.,  for  the  erection 
of  nn  engine  house  on  Chambers  St.,  near  Park  Bow  • 
Thos.  B.  l.cali.v.  9  K.  42d  St.,  $98,985;  Tolmle  &  Kerr 
-??  W.  30th  St.,  $102,4.59;  Peter  J.  Ryan,  $105,513; 
Alfred  Nugent  &  Son,  $100,000;  Thos.  Cockerlll  & 
Sou,  $108,900:  Murphy  Bros.,  $109,630;  Herman 
l'rol)St,  $111,400;  Hi. man  i<\  Llppe  &  Bro.,  $111,705- 
^i^oollo''"^   ^°'   tm.*^^;     Johnson,    Kahn   &    Co., 

Brnddurk.  Pa. — ^Tlie  Congregation  of  the  Sacred 
Heart  I'oM.sh  Catholic  Church  are  reported  to  be  con 
sidering  the  erection  ot  an  edifice  at  Talbot  Ave.  and 
6th  St. ;  probable  cost.   $50,000. 

•  Perkasie,  Pa. — Saml.  Stone,  of  I'erkasle,  is  reported 
to  have  received  the  contract  for  the  erection  of  the 
St.  Stephen's  Reformed  Church,  at  a  cost  of  $20,000. 

Philadelphia,  Pa.— The  Senate  has  passed  a  bill 
providing  for  an  appropriation  of  $500,000  for  a  State 
Institution  for  feeble  minded  and  epileptics  in  Eastern 
Pennsylvania. 

Philip  II.  Johnson  is  stated  to  have  prepared  plans 
for  the  Municipal  Hospital  for  Contagious  Diseases  to 
be  erected  In  the  39th  Ward  ;  probable  cost,  $300,000. 

Washlm/ion,  D.  C. — The  Senate  ordered  a  favorable 
report  on  the  proposed  amendments  to  the  District 
Bill  appropriating  .«!] 00.000  for  Improvements  to  Provi- 
dence Hospital,  and  $50,000  for  Improvements  to  the 
Homeopathic  Hospital. 

A.  O.  Von  Herbulls,  of  Washington,  is  stated  to 
have  prepared  plans  for  a  182x210-ft.  stone  building 
to  be  erected  opposite  the  Catholic  Univ.  for  the  Do- 
minican  Fathers. 

The  House  is  stated  to  have  passed  a  bill  authoriz- 
ing the  erection  of  a  building  for  the  Dept.  of  Agri- 
culture, at  a  cost  of  $1,500,000. 

Baltimore,  Md. — It  is  stated  that  the  St.  Paul's  Re- 
formed Society  will  erect  a  church  here  to  cost  $30,- 
000. 

I.oiii/  Island  City.  X.  Y. — Bids  will  be  received  Feb. 
20  by  Thos.  Sturgis.  Fire  Comr,.  for  furnishing  mate- 
rial for  erecting  a  bulMlng  for  Hook  and  Ladder  Co, 
No,  00.  on  Jackson  Ave. 

Randall's  Island,  N.  7. — The  following  bids  were 
opened  Jan.  16  by  A.  E.  Orr.  Pres.  Bd.  Mgrs.,  for 
plumbing  Improvements,  Girls'  Dept.  and  Shop.  House 
of  Refuge  for  Juvenile  Delinquents :  Howe  &  Bassett, 
Rochester,  $4,500 ;  Richard  T.  Ford,  Rochester,  $4,- 
700 ;  Edw.  Joy,  Syracuse,  $6,179. 

Johnson  City.  Tenn. — Bids  will  be  received  at  the 
office  of  the  Natl.  Home  for  D.  V.  S.,  346  Bway.,  New 
York,  N.  Y.,  Mar.  12,  for  furnishing  material,  labor, 
etc.,  for  the  equipment  of  the  Hospital  near  Johnson 
City,  as  advertised  in   The  Engineering  Record. 

Cleveland,  O. — Lehman  &  Schmitt,  HIckox  Bldg., 
are  reported  to  be  preparing  plans  for  the  4-story 
court  house  to  be  erected  at  Ontario  and  Lake  Sts. 
The  structure  will  be  5'20x250  ft.  and  cost  $7,000,000. 

Minneapolis,  Minn. — The  Senate  has  passed  a  1)111 
authorizing  the  Issue  of  bonds  for  the  erection  of  a 
court   house  and  city   hall. 

Oenterville,  la. — W.  M.  I'eatman  is  reported  to  have 
received  the  contract  for  the  erection  of  tlie  Appanoose 
County   Court   House  for  $69,900. 

Xenia,  0.— Bids  will  be  received  Feb.  25  by  the  Trus. 
of  Ohio  Soldiers'  &  Sailors'  Home  for  furnishing  anil 
erecting  boilers,  foundations  and  ash  tunnel  and  ash 
conveying  machinery,  feed  water  connections,  cement 
floors,  etc.  Also  for  removing  old  boilers.  Orin  C. 
Baker,   Financial  Officer. 

Chicayo,  III. — Bids  are  wanted  Feb.  16  for  fur- 
nishing material  and  erecting  the  2-story  and  base 
ment  brick  Are  engine  house  at  No.  6843  JelTerson 
Ave.     F.  W.  Blockl,  Comr.  Pub.  Wks. 

Portsmouth,  O. — The  date  of  receiving  bids  for 
erecting  the  Carnegie  Library  has  been  extended  to 
Mar.  16.  Architects.  Bichards,  McCarty  &  Bulford, 
Columbus.      F.  D.  Poffenberger,   Secy.  Library  Bd. 

Decorah.  la. — Bids  are  wanted  Mar.  3  for  erecting 
a  court  house  according  to  plans  prepared  by  Kenney 
&  Detweiler.  Archts.,  Minneapolis,  Minn.  F.  A.  Mas- 
ters, Co.  And. 

Elba.  Ala. — It  is  stated  that  the  Coffee  County 
Court  House  will  l)e  erected  here,  to  cost  $20,000. 

St.  Louis,  Mo. — The  American  Bridge  Co.,  of  New 
York  City.  Is  reported  to  have  received  the  contract 
for  the  erection  of  the  power  house  to  adjoin  the 
Machinery  Building,  for  $100,000.  The  structure  will 
be  a  steel  building,  220x300  ft. 

Houston,  Tex. — The  following  bids  for  erecting  a 
city  hall  and  market  house  were  received  by  the  City 
Council  (D.  I).  Bryan.  City  Secy.),  Feb.  2:  A.  T. 
Lucas.  Houston,  $8.'i,256.  and  C.  C.  Wenzel,  Houston, 
$83,085.     Bids  were  referred  to  Board  of  Pub.  Wks. 

New  Decatur.  Ala. — It  Is  stated  that  Mayor  Turner 
suggested  that  the  city  Issue  $25,000  worth  of  bonds 
for  the  erection  of  a  city  building. 

Winnvjx'ff.  Man. — Bids  are  wanted  Feb,  23  for  erect- 
ing the  Carnegie  library,  H.  S.  Griffiths,  Archt. ;  C. 
J.  Brown,  City  Clk. 

Libraries. — Andrew  Carnegie  Is  stated  to  have  made 
the  following  cities  offers  foe  libraries  :  Atlantic  City, 
N.  J.,  $60,000:  Anbnrn,  Me.,  $25,000;  Colorado 
Springs,    Colo.,    $50,000. 

BUSINESS    BUILDINGS. 

Prorldincc,  It.  I. — The  American  Ship  Windlass 
Co.  contemplates  adding  a  foundry  about  125  ft.  long 
and  about  105  ft.  wide  to  its  plant.  The  company 
also  contemplates  building  a  dock.  A  10-ton  electric 
traveling  crane,  one  or  two  smaller  cranes  and  trav- 
eling trolleys  for  rapid  distribution  of  metal  will  prob- 
ably be  installed. 

Jersey  City.  N.  J. — Plans  are  stated  to  have  been 
flled  by  the  Erie  Land  &  Improvement  Co.  for  the 
2-storv  brick  freight  house  to  be  erected  at  28th  St. 
and  11th   Ave.,  to  cost  $.30,000. 

Bruddork.  Pa. — It  Is  stated  that  BenJ.  Braznell  will 
erect  a  4  story  stone  and  brick  addition  to  the  build 
Ine  a  I  Braddock  Ave.  and  Lil)rarv  St.  at  a  cost  of 
$75,000, 

7'iirf/c  Creek,  Pn,— It  Is  stated  that  the  East  Pitts- 
burg Const,  Co,  will  erect  a  5-storv  brick  building  In 
Penn  Ave,,  to  cost  $35,000. 
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McKcespuit,  Pit. — n.  J.  Lohman,  National  Bank  of 
McKeespoi't  Bldg.,  Is  stated  to  be  preparing  plans  for 
a  :>-story  brick  building  to  be  erected  at  Klngold  and 
Sinclair  Sts.,  for  Jas.  E.  White;  approximate  c#it, 
$25,000. 

Pittsburg,  Pa. — A.  &  S.  Wilson,  541  3d  Ave.,  are 
reported  to  have  received  the  contract  for  the  altera- 
tions to  the  Park  Bldg.,  to  cost  $20,000.  Rleger  & 
Currier,   Archts. 

Frank  ford.  Pa. — W.  B.  Allen,  Pres.  Colonial  Lumb;'r 
("o..  is  reported  interested  in  the  erection  of  a  theatre 
on  Ihe  site  of  tlie  Empire  Music  Hall;  estimated  cost. 
$11111,000. 

Ifoiiii.eli'uil.  P(i. — It  is  stated  that  the  Monongahela 
Trust   Oo.   will    erect   a   3-story  stone   and  brick  office 
building  at  8th  Ave.  and  Ann  St.,  at  a  cost  of  $50,000. 
Ilaiii'rstnirn,  Mil. — The  Elks  of  this  city  are  report- 
ed to  be  considering  tlie  erection  of  a  $2.'i,(MiO  ball. 

.Mtoona,  Pa. — It  Is  stated  that  the  Elks  of  this  city 
will  erect  a  4-story  brick  building  at  12th  St.  and 
12th  Ave. 

Philadelphia,  Pa. — The  Rapid  Transit  Co.  (W.  S. 
Twining,  Ch.  Engr.)  is  reported  to  be  having  plans 
prepared  for  a  car  barn  to  be  erected  at  Frankford 
Ave.  and  Bridge  St.,  Frankford. 

Plans  are  reported  as  having  been  approved  for  the 
erection  of  a  ear  barn  at  Broad  and  Hoyt   Sts. 

CharlQttesville.  Va. — Paul  .7.  Pelz,  of  Washington, 
D.  C,  Is  reported  to  have  submitted  plans  for  the  2- 
story  196x128  ft.  athletic  club  house  to  be  erected  on 
the  grounds  of  the  I'niv.  of  Virginia  ;  estimated  cost 
from   $40,000  to  $50,000. 

Richmond.  Va. — It  is  stated  that  the  Virginia  Pas- 
senger &  Power  Co.  (Calvin  Whlteley,  .Tr.,  Ch.  Engr.  1 
is  considering  the  erection  of  a  car  barn  In  Man- 
chester. 

Cincinnati,  O. — It  is  stated  that  the  Methodist  Epis- 
copal Home  for  the  Aged  of  Ohio  at  Yellow  Springs, 
which  was  recently  destroyed  by  fire  will  be  rebuilt. 
Saml.  Hanaford  &  Sons.  Hulbert  Blk..  are  re 
ported  to  have  prepared  plans  for  a  5-story  structure 
to  cost  $150,000,  to  be  erected  south  of  College  Hill. 

Saml.  Hannaford  &  Son  are  stated  to  have  prepared 
plans  for  a  10-story,  90x97-ft.  office  building,  to  be 
erected  at  8th  and  Race  Sts.  for  M.  M  Robertson,  Pres- 
ident of  the  Robertson  Sewing  Machine  Co.  ;  probable 
cost  from  $150,000  to  $200,000. 

It  Is  stated  that  the  Lackman  Brewing  Co.  wHI  ire- 
model  the  Aetna  building  at  Vine  and  5th  Sts.,  at  a 
cost  of  about  $100,000. 

Alton.  III. — The  Alton  Banking  &  Trust  Co.  will  re- 
ceive plans  from  architects  for  a  .3-story  building,  to 
cost  about  $20,000.     S.  W.  Wyss,  Pres. 

The  Bluff  City  Brewery  will  expend  $20,000  tor  a 
new  building  and  machinery. 

//«  Crosse,  Wis. — Hands  &  Cady,  Chicago.  111.,  have 
been  selected  to  prepare  plans  for  a  $100,000  hotel 
for  I-a  Crosse. 

\(irark.  O. — The  Columbus.  Buckeye  Lake  &  New- 
ark Traction  Co..  in  conjunction  with  the  Newark  & 
Cranville  St.  R.  R.  Co.  and  the  Newark  &  Zanesvilli- 
■|"i-ai-ti"n  Co..  contemplate  the  construction  of  a  car 
iijii-n.  inchiding  repair  shop  and  substation  at  New 
ark  :  size  of  building,  225x142  ft.  E.  H.  Kitfleld, 
Archt.,  53   State  St.,   Boston,   Mass. 

New  Castle,  Ind. — It  is  stated  that  the  Panhandle 
Ity.  Co.  and  the  Lake  Erie  &  Western  R.  R.  (F.  T. 
Bowles,  DIv.  Supt.,  Muncle.)  will  erect  a  $20,000  union 
depot  here. 

Prairie  City,  III. — It  Is  stated  that  the  O.  T.  John- 
son Co.,  of  Galesburg,  will  erect  a  4-story  business 
building  on  Main  St.  ;  estimated  cost.  $20,000. 

Ottumwa,  la. — Bids  will  be  received  by  G.  M.  Kerns, 
Archt,  Mar.  2,  for  erecting  a  2-story  brick  office  build- 
ing for  the  Courier  Printing  Co.     A.  W.  Lee,  Pres. 

Nioux  City,  /«.— It  Is  stated  that  J.  T.  Northwall  & 
Co.,  of  Council  Bluffs,  will  erect  a  4-story  brick  ware 
liouse :  estimated  co.st,  $80,000.  John  T.  Goodwin, 
Loca  I    Mgr. 

/)<■«  Moines,  la. — D.  S.  Chamberlain  will  erect  a 
11  story  hotel,  88x132  ft.  Proudfoot  &  Bird,  Archts., 
Ci-f)cker  Bldg. 

The  Continental  Biscuit  Co.  will  erect  a  6-story  fac- 
tory building,  132x100  ft. 

The  State  Insurance  <^o.  will  erect  a  B-storv  hotel, 
(16x132  ft.,  at  a  cost  of  $80,000.  Yauger  &  Bushnell, 
Contractors. 

Baton  Rouifc,  Ln. — The  Istrouma  Hotel  Co.  is  re- 
|)ortPd  to  be  having  plans  prepared  for  a  4-story  brick 
hotel  to  be  erected  here,  to  cost  $85,000.  Architect, 
Col.    W.   L.   Stevens. 

.Urridian,  MIms. — C.  M.  Pinbxish,  of  Mei'Idian,  Is  re- 
ported to  have  received  the  contract  for  the  erection 
nf  Ihe  dep/)t  in  this  city  for  the  South  Uv.  and  Mo- 
bile &  Ohio   R.   U.  Cos..  at  a  cost  of  $50,00(1. 

VifkHhiirtf.  .Miss. — It  is  stated  that  plans  are  being 
I)repared  for  a  5-8tory  office  building  and  hf>tel  to  b' 
erected  at  Washington  and  Clay  Sts.  for  the  First 
National  Bank. 

Kansas  City,  Mo. — Geo.  Mathews,  415  Lyceum  Bldg.. 
lias  prepared  plans  for  a  $200,000  store  building  to 
be  erected  on  Sth   and  May  Sts. 

licaumont,  Tix. — W.  D.  Appleton  Is  reported  to  have 
received  the  conti-act  for  the  erection  of  the  Y.  M. 
C.  A.  huilding  for  $41,400.  and  J.  E.  Grubbs  and  the 
Otis  Elevator  Co.,  of  New  York  City,  are  stated  to 
have  received  the  contracts  for  the  plumbing  and  in- 
stalling an  electric  elevator  for  $.'5,850  and  $3,250  re- 
spectively. 

Hcattle,  Wash. — I.  N.  Blgelow  is  reported  to  be  con- 
sidering the  erection  of  a  4-story  brick  hotel  to  be 
erected  at  Yesler  Way  and  3d  Ave.,  at  a  cost  of  $40,- 
000. 

New  York  City. 

Permits  for  the  following  huildinys  have  been  is 
sited:  c,  signijlcs  cost;  0,  owner:  a,  architect;  m, 
mason;   cr,   carpenter;  and   h,   builder. 

Broad  and  Front  Sts,  8-story  br  and  stone  office  and 
stores  bldg.  c,  $70,000:  o,  Balthasar  DIehl  ;  a,  Max 
Muller. 

204  K  2d  St,  0-story  br  and  stone  tenemts  and 
stores,  c,  $35,000;  o.  Max  Weinstein  ;  a,  Ilorenburgei- 
&  Straiib. 

230  E  3(1  St,  2  n-story  br  tene[nts  and  stores,  c, 
lolal.  $7(1.(10(1 :  o.  P.aum  &  Lapin  ;  a.  Bernstein  &  Bern 
stein. 

17th  St  and  8th  Ave.  5-storv  br  stable,  c,  $45,000; 
(.,  Unvid   W   Stein  :  a.  Chas  T   Mott. 

2nth  St  and  10th  Ave,  6-storv  br  loft  and  stable,  c, 
$50,000  ;  o,  Chas  P  Rogers ;  a,  John  A  Hamilton. 


004  W  48th  St,  5-story  br  stable,  c,  $25,000;  0, 
Joseph   Mack;   a,   Fred   Jacobson. 

(iSth  St  and  Ave  A,  0  story  br  stable  and  loft,  c, 
$50,000  ;  0,  Mrs  Emma  Lowe  ;  a,  Waldemar  II  Morte- 
sen. 

155  Leonard  .St,  6-story  extension  to  6-story  I)r  fac- 
tory and  store,  c,  $60,000  ;  o,  Mrs  Mary  M  Simmons  ; 
a,  De  Lemos  &  Cordes. 

Bway  and  Liberty  St,  Improvements  In  4-story  br 
office  bldg,  c,  $20,000  ;  o,  Mutual  Life  ins  Co  ;  a,  Chas 
F  Wood. 

Brooklyn,  N.  Y. 

Nassau  Ave  and  Guernsey  St,  2-story  br  telephone 
exchange,  c,  $60,000 ;  o.  New  York  &  New  Jersey  Tele 
phone  Co ;  a,  W  B  Claflln. 

DWELLINGS. 

Pittsburg,  Pa. — Geo.  P.  Black  Is  reported  to  be  con 
sldering  the  erection  of  a  residence  at  Wllkins  and 
5th  Aves.,   to  cost  $60,000. 

It  is  stated  that  Lawrence  Dillworth  will  erect  a 
residence  at  Shady  St.,  and  Sth  Ave.,  to  cost  $40,000. 

Avalon.  Fa. — It  is  stated  that  the  contract  will 
soon  be  let  for  the  erection  of  a  stone  residence  at 
California  Ave.  and  Middle  St.  for  M.  O.  Coggln,  to 
cost  $20,000.     Architect,   S.  C.   Irwin. 

Washington,  D.  C. — F.  G.  Atkinson,  1423  F  St.,  N.  W.. 
Is  reported  to  have  prepared  plans  for  a  5-story  82x96 
ft.  apartment  house,  to  be  erected  at  lltb  and  .M  Sts. 
for  Dr.    Farnham. 

Cleveland,  O. — J.  M.  Dyer,  Cuyahoga  Bldg..  is  report 
ed  to  be  preparing  plans  for  a  residence  for  Lyman 
J.   Treadway,  at   a  cost  of  $40,000. 

Chicago,  III. — Plans  are  stated  to  have  been  pre 
pared  by  Nimmons  &  Fellows,  204  Dearborn  St.,  for 
a  residence  to  be  erected  at  Ellis  Ave.  and  49th  St 
for  .T.   Rosenwald,  to  cost  $50,000. 

SCHOOLS. 

Fall  River,  Mass. — The  city  proposes  erecting  3  new 
.-icbools  this  spring,  at  a  probable  cost  of  $150,000. 

Hartford,  Conn. — It  Is  reported  that  the  high  school 
was  destroyed  by  Are  Feb.  6. 

Watertown,  N.  Y. — Peet,  McAnerney  &  Powers.  225 
4th  Ave.,  N.  Y.  City,  are  stated  to  have  received  the 
contract  for  the  electric  wiring  of  the  high  school  for 
$3,362,  and  W.  W.  Conde  Is  reported  to  have  received 
the  contract  for  the  steel  celling  work     for  $4,183. 

Lancaster.  Pa. — The  Bd.  of  Educ.  Is  reported  to 
have  authorized  the  Issue  of  $100,000  bonds  for  the 
erection  of  a  Girls'  High  School  at  W.  Chestnut  and 
Charlotte  Sts. 

Pittsburg,  Pa. — Plans  are  stated  to  have  been  ap- 
proved for  the  2  schools  to  be  erected  at  Bra(3dock 
Ave.  and  Waverly  St.,  and  Sheridan  Ave.  and  Fair 
Oaks  St..  at  a  cost  of  $100,000  each. 

York,  Pa. — The  Bd.  of  Kduc.  is  stated  to  have  re 
.lected  all  bids  opened  .Tan.  29  for  the  erection  of  the 
9th  Ward  School,  as  they  were  In  excess  of  the  $40.- 
000  appropriation.  The  lowest  bid.  $42,000,  is  re- 
l^orted  to  have  been  submitted  by  J.   I.,.  Menough. 

Ilaltimore,  Md. — It  Is  stated  that  plans  are  being 
prepared  for  a  3-story  school  to  be  erected  at  Mount 
and   Saratoga  Sts.,   at  a  cost  of  $50,000. 

The  Bd.  of  Estimates  Is  stated  to  have  reported 
favorably  on  the  appropriation  of  $100,000  for  a  site, 
for  the  erection  of  the  Eastern  Female  High  School. 

Brooklyn.  N.  Y. — Bids  will  be  received  Feb.  24  by  C. 

B.  J..  Snyder.   Sunt,  of  School  BIdgs.,  N.  Y.   City,  for 
erecting  an  addition  to  school  No.  84. 

New  York,  N.  Y. — Bids  will  be  received  Feb.   24  bv 

C.  B.  J.  Snyder.   Supt.  of  School  BIdgs..  for  Installing 
venti'ating  and  beating  apparatus  In  school  No.  145. 

Contracts  for  the  new  college  buildings  are  reported 
to  have  been  awarded  as  follows  :  Terra  cotta  work, 
consisting  of  ornamentation  on  the  different  build- 
ings. The  Perth  Amboy  Terra  Cotta  Co..  Perth  Am- 
boy,  N.  J.,  for  $246,300,  and  excavation  and  foundation 
work  to  V.  J.  Iledden  &  Sons  Co.,  41  B.  23d  St.,  for 
$141,424. 

Onkdalc.  Pa. — Preliminary  plans  are  stated  to  have 
been  submitted  for  the  erection  of  two  2-story  build 
ings  for  a  college  for  the  Bovs'  Industrial  Home,  to 
cost  about   $40,000  and   $12,000  each. 

Gainesville.  Oa. — Architect  Wilson,  of  Columbia. 
S.  C,  Is  reported  to  be  preparing  plans  for  a  school 
to  be  erected  here  to  cost  $20,000. 

BowUnq  Oreen.  O. — The  Citizens  are  stated  to  have 
voted  to  issue  $15,000  school  bonds. 

Oberlin.  O. — The  Oberiin  College  Chapel  Is  reported 
to  have  been  destroyed  by  Are  Jan.  25. 

Upper  Alton,  III. — The  Western  Military  Academy 
Is  reported  to  have  been  destroyed  by  Are. 

Minneapolis.  Minn. — The  Senate  has  passed  a  bill- 
authorlzlng  the  issue  of  $200,000  bonds  for  public 
schools. 

Oxford,  n. — Bids  will  be  received  Feb.  23  by  the  Bd 
of  Trus.  of  Miami  TTniv.  for  erecting  a  woman's  dor- 
mitory. Paton  &  Miller,  Archts.,  153  La  Salle  St., 
Chicago.  III. 

Springfield,  III. — The  plans  of  Geo.  H.  Helmie,  430 
S.  Sth  St..  are  stated  to  have  been  accepted  by  the 
Bd.  of  Educ.  for  the  school  to  be  erected  at  S.  2d  and 
Laurel  Sts.,  at  a  cost  of  $40,000. 

Eau  Claire,  Wis. — The  Bd.  of  School  Coihrs.  are  re- 
ported to  have  decider!  to  erect  an  addition  to  the 
high  school,  to  cost  $25,000. 

Audubon,  Ja. — Bids  will  be  received  Feb.  21  by  (3. 
W.  Cossan.  Secy.  Bd.  of  Educ,  for  erecting  a  high 
school.     Llebbe,   Nourse  &  Rassmussen,   Archts.,   Des 

Moines. 

Columbus,  O. — Alexis  Cone.  Secy.  Bd.  Trus.  Ohio 
State  Univ.,  writes  that  all  bids  received  Feb.  3  for 
erecting  the  Engineering  Building  have  been  rejected, 
and  new  bids   will  be  received   Mar.   11. 

Yersnilles.  Ind. — Bids  are  wanted  Mar.  2  for  erect- 
ing a  6  room  brick  school,  according  to  plans  and 
specincafions  prepared  by  W.  S.  Kaufman.  Archt.  of 
liichuiond.      F.    M.  TlKunpsrui.   Secy.   Scbo(>l  Bd. 

Ciiliimhia.  Mo.  -John  S.  Ilickuen.  Clly  Clk..  wril-s 
that  It  was  voted  Feb.  6  to  Issue  $L'0.o()0  bimds  for  the 
erection  of  a  ward  school.  John  L.  Henry.  Secy 
School   Bd. 

Junction  City,  Kan. — The  Bd.  of  Educ.  Is  stated  to. 
-have  decided  to  erect  a  $30,000  high  school.  I 


STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Poughkcepsie,  N.  V.  — Chas.  F.  Sink,  of  I'ougbkeep- 
sie.  Is  stated  to  have  secured  the  contract  for  remov- 
ing the  garbage  for  the  ensuing  year  at  $1,800. 

Atlanta,  (la. — ,See  "Power  I'lants,  Gas  and  Elec 
tricity." 

*>'t.  Paul,  Minn. — The  Com.  on  Sts.  is  reported  to 
have  recommended  that  the  contract  for  new  equipment 
of  the  sprinkling  plant  be  awarded  to  the  Auslln  & 
Western  Co..  of  Harvey.  III.  This  (Company  will  fur 
nish  53  wagons  and  tanks  complete,  and  Fielding  & 
Shepley  will  supply  7  more,  making  an  outBt  of  00 
wagons  to  start  with.  For  ten  of  the  wagons,  which 
are  of  600  gals,  capacity,  the  cilv  Is  to  pay  $232  ea.* 
and  for  the  other  43.  which  will  l')e  of  700  gals,  capac 
Ity,  $247  ea.  The  wagons  to  be  taken  from  Fielding 
&  Shepley  are  second  hand.  ,")  will  cost  $230  ea.,  and  _' 
$160  ea. 

Kalamazoo,  Mich.  -The  question  of  purchasing  a 
garbage  crematory  Is  reportid  under  consideration  in 
Kalamazoo.     E.   W.    Buckley,   City   Engr. 

Sandusky,  O. — Local  press  reports  state  that  Chas. 
Schneider,  of  Boston,  Mass.,  will  soon  visit  this  citv 
and  confer  with  the  City  Council  regarding  the  con- 
struction of  a  garbage  plant  for  Sanduskv,  at  a  prob- 
able cost  of  $40,000.  Wm.  F.  Seltz,  Jr.,  of  Sanduskv, 
Is  local  representative  of  the  company. 

Cleveland,  0. — Bids  are  wanted  Feb.  18  for  fur- 
nishing and  delivering  f.  o.  b.  cars  18  street  machine 
sweepers ;  bids  are  to  Include  1  broom  with  each  ma- 
chine and  2  exitra  brooms  for  each  machine  within  00 
days  after  receipt  of  order ;  bids  will  also  be  re- 
ceived for  furnishing  and  delivering  f.  o.  b.  cars  0 
street  sprinkling  wagons.  Chas.  P.  Salen,  Ulr.  of  Pub. 
Wks. 

Madison,  Wis. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

GOVERNMENT    WORK. 

Boston,  Mass. — The  following  bids  for  dredging 
Plymouth  Harbor  were  received  by  Lleut.-Col.  W.  S. 
Stanton,  Corps  Engrs.,  U.  S.  A.,  price  given  per  cu. 
yd.,  scow  measurement :  Bay  State  Dredging  Co.,  19 
High  St.,  29.75  cts.  ;  Simon  J.  Donovan,  77  Mountfort 
St.,   32  cts. 

New  Bedford,  Mass. — Bids  will  be  received  at  New- 
port, R.  I.,  Feb.  28,  for  extending  water  main,  etc.,  at 
Ft.  Rodman,  New  Bedford,  Mass.,  as  advertised  In 
The    Engineering   Record. 

Portland,  Me. — Bids  are  wanted  Mar.  12  for  dredg- 
ing and  rock  excavation  In  Carvers  Harbor,  Me.,  as 
advertised  in  The  Engineering  Record. 

Philadelphia,  Pa. — The  following  bids  were  opened 
at  the  Bureau  of  Y'ards  &  Docks,  Navy  Dept,  Wash- 
ington, D.  C,  Feb.  7  for  a  sewerage  and  drainage 
system  at  the  Navy  Yard,  League  Island,  Pa.  Ap- 
propriation, $11,000:  Patterson  &  Bryson,  Baltimore, 
Md.,  $10,726  :  Latta  &  Terrv  Co.,  Camden,  N.  J.,  $15.- 
000  :  M.  J.  Hogan.  Philadelphia.  $17,129  :  Amer.  Pav- 
ing &  Const.  Co..  Philadelphia.  $10,974;  B.  F.  Fonder. 
Philadelphia,  $11,000. 

Wilmington,  Del. — Bids  will  be  received  at  the  IT.  S. 
F.ngr.  Office,  Wilmington,  Mar.  9,  for  dredging  in 
Mantua,  Raccoon  and  Alloway  Creek,  N.  J.,  as  adver 
tised  In  The  Engineering  Rec-ord 

Buffalo,  N.  Y. — Bids  are  wanted  Mar.  5  for  extend- 
ing pier  at  Little  Sodus  Bay  and  extending  break- 
water at  Cape  Vincent.  MaJ.  T.  W.  Symons,  Corps 
Engr.,  U.  S.  A. 

Local  press  reports  state  that  the  Buffalo  Dredg- 
ing Cos  submitted  the  lowest  bid  (opened  Feb.  6  by 
Col.  Ward)  for  the  work  of  deepening  Buffalo  River 
from  Evans  Slip  to  the  Indian  Reservation  Line  and 
the  City  Ship  Canal;  its  bid  for  the  entire  work  was 
$442,807.  As  the  city  is  only  authorized  to  Iwnd 
itself  for  $350,000,  only  a  part  of  the  work  can  be 
done  this  year. 

Wilkcshurre.  Pa. — Bids  will  be  received  by  the 
Superv.  Archt.  Treas.  Dept..  Washington,  D.  (\'.  Mar. 
16  for  a  conduit  and  electric  wiring  system  for  I'.  .S. 
Post  Office,  at  Wilkeslmrre,  as  advertised  in  The  Engl 
peering  Record. 

St.  Augustine,  Flu. — Bids  will  be  received  at  the 
IT.  S.  Engr.  Office.  Mar.  10.  for  constructing  training 
walls  in  St.  Johns  Itlver,  Fla.,  as  advertised  in  The 
Engineering  Record. 

Cincinnati.  O. — Bids  will  be  received  at  U.  S.  Engr. 
Office,  Cincinnati,  Mar.  17.  for  building  Dam  No.  1. 
Sandy  River,  W.  Va.  and  Ky.,  as  advertised  In  The 
Engineering  Record. 

Dulnth,  Minn. — Bids  are  wanted  Mar.  9  for  build- 
ing the  concrete  south  pier  at  Superior  Entry,  Wis., 
as  advertised  in  The   Engineering  Record. 

St.  Paul,  Minn. — Bids  -are  wanted  Mar.  7  foi-  siulee 
gates  and  steel  binges,  as  advertised  In  The  Engineer- 
ing Record. 

Michigan  City.  Ind. — The  following  bids  were  opened 
at  Grand  Rapids  Feb.  5  bv  Capt  Chas.  Keller.  Corp(i 
of  Engrs..  V.  S.  A.,  for  repair  of  piers  and  closing 
entrance  to  outer  basin  at  Michigan  City.  Ind. — a. 
Robt.  Jlillen  &  Co.,  Muskepini  ■  6.  Burk,  Smith  &  Nel- 
son. Muskegon ;  e.  Nelsoh  J.  Gavlord,  Ludtfigton ;  d, 
Hausler    &    Lutz    Towing   &    Dock    Co.,    Chicago,    III.  : 

abed 
To  cut  dowu   and  re- 
move     old       work.     $3.00       $2.00    '  $1.30       $6.00 
To  furnish  material  and  secure  It  in  tlie  work  : 
AVbite    oak    piles....      $0.33       $0.32       $0.36       $0.30 
White  oak   timber.  .  .      40.00       50.00       45.00       .50.00 
White  pine,  L.  L.  yel- 
low pine  or   Doug- 
las   flr    33.00       34.00       32.00       35.00 

White  pine,  L.  !>.  yel- 
low pine  or  Doug- 
las   fir    plank    for 

sheet   piles    39.00       40.00       43.00       40.00 

White  pine  or  L.  L. 
yellow    pine    plank 

for  decking   30.00       30.00       27.00       35.00 

Drift   bolts 025  .(«5  .035  .04 

Screw    bolts 03  .04  .035  .04  • 

Carriage  bolts 04  .04  .04  .04 

Tie    rods 03  .04  .035  .04 

Snikes    04  ;04  .04  .04 

Stone     6..50  7.00         7.50         7..50 

Totals     $45,778  $46,646  $46,980  $51,942 
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jr<itiM«polis.  Utnn. — Bids  are  wanted  Feb.  16  for 
new  floor  construcUon  In  the  U.  S.  Post  Office.  Jas. 
Knox  Taylor,   Superv.   Archt,  Washington,   D.  C. 

Oniiwi  Haven,  Mich. — The  following  bids  were 
opened  Keh.  5  at  Grand  Rapids  by  Capt.  Chas.  Keller. 
Corps  of  Engrs..  V.  S.  A.,  for  repair  of  North  Pier  at 
Grand  Uaren.  Mich. :  Kobt.  Millen  &  Co..  Muskegon, 
i8.496 :  Archibald  J.  Beauvals.  Muskegon.  S8.761 : 
Nelson  J.  Gaylord,  Ludington,  $9,050;  Burk,  Smith  & 
Nelson.  Muskegon,  »9.628. 

Fort  TOKfuend.  TTo**.— Capt.  Geo.  H.  Penrose,  Q. 
M..  V.  S.  A.,  writes  that  the  contract  for  the  con- 
atrnctlon.  Including  plumbing,  heating  and  electric 
wiring,  of  sereral  buildings  at  Ft.  Worden,  Wash.,  has 
been  awarded  to  Hastle  &  Dougan,  of  Spokane,  for 
1157,538. 

Ft  Morpan.  Stn. — Bids  will  be  received  by  A.  D. 
Rarmond.  Q.  M..  on  Mar.  10  for  sinking  an  artesian 
weil.  and  on  Mar.  14  for  constructing  an  extension  to, 
and  alterations  In  guard  hoase,  as  advertised  In  The 
Engineering  Record. 

Algiers,  ta.— Bids  are  wanted  Feb.  2S  for  con- 
structing marine  iMrracks  and  officers'  quarters  at  the 
naval  station,  Algiers.  R.  E.  De  Buys.  Archt..  421 
Carondelet  St..  New  Orleans.  Col.  F.  L.  Denny,  Q.  M., 
V.  S.  Marine  Corps. 

rhallanooga.  Tent). — Bids  are  wanted  Mar.  11  (re- 
advertlsemenH  for  constructing,  including  heating. 
plumbing  and  gas  piping,  brick  hospital  building  at 
new  Milltarv  Post.  In  Ohickamauga  Park,  .\ddress 
Capt.  H.  J.  Slocnm,  Cavalry  Q.  M. 

MISCELLANEOUS. 

Oloucetier.  Mass. — An  order  has  been  Introduced  in 
the  Massachusetts  Legislature  to  appropriate  $1,500 
for  a  survey  and  report  by  the  Harbor  &  Land  Comrs. 
on  the  cost  of  dredging,  widening  and  Improving  the 
Gloucester  Canal  and  Amusquand  River.  W.  L.  Web- 
ber. City   Engr. 

Providence,  R.  I. — See  "Business  Buildings." 

Allentoicn,  Fa. — A  press  report  states  that  the 
City  Council  proposes  expending  about  $500,000  to 
divert  the  water  of  Jordan  River,  which  runs  through 
the  manufacturing  districts  of  the  city,  so  that  It  will 
flow  Into  Lehigh  River  on  the  outskirts  of  the  city. 

Bulfato.  y.  Y. — Bids  are  wanted  Feb.  24  for  widen- 
ing, deepening,  and  straightening  Buffalo  River,  In- 
cluding cuts,  banks,  weirs,  protections  and  other  con- 
struction necessary.  Francis  G.  Ward,  Comr.  Dept. 
Pnb.  Wks. 

Vcio  York.  y.  r.— Bids  will  be  received  Feb.  20  by 
Thos.  Stnrgis.  Fire  Comr..  for  furnishing  material, 
constructing  and   delivering  a  steel  fireboat. 

Richmond.  Va. — The  Osgood  Dredge  Co.,  of  Albany. 
N  Y  is  stated  to  have  secured  the  contract  for  the 
construction  of  a  dredging  plant,  to  he  used  In  deep- 
ening Richmond  Harbor ;  contract  price  reported  to  be 
»24.000. 

Cincinnati,  0. — An  ordinance  authorizing  a  bond 
Issue  of  about  $1,000,000.  to  be  expended  for  the  ex- 
tension of  the  park  area  of  Cincinnati,  is  reported  un- 
der consideration. 

Itiltcaukec,  WU. — See  "Paving." 

Chicago,  7iJ.— The  Lydon  &  Drews  Co.,  Chicago,  has 
been  awarded  the  contract  for  dredging  the  main  Chi- 
cago River  and  Its  south  branch  and  for  docking  along 
portions  dredged  at  a  total  of  $350,585.  The  de- 
tailed bid  is  as  follows  :  237.223  cu.  yds.  dredging  at 
24  9  cts. :  5.337  ft.  dock  removal  at  $2:  1.000  Un.  ft. 
removal  detached  piles,  $1.50;  3.774  lln.  ft.  new  pile 
dock.  $24.25  ;  piles.  25  cts.  per  lln.  ft. ;  concrete.  $7.50 
per  cu.  yd. ;  oak  wales.  31  M.  ft.,  $48  ;  wet  foundation 
excavation,  31  cts.  per  cu.  yd.:  dry  foundation  ex- 
cav  S3  per  cu.  vd. :  cofferdam  foundation  excav.,  Sl.iu 
per  cu.  yd. :  cofferdam  with  pile  foundation.  $35  per 
lln  ft. ;  cofferdam  for  foundations,  $50  per  lln.  ft. ; 
22..360  en.  vds.  excav..  $1.70  per  cu.  yd.;  10.950  cu. 
yds.  concrete,  $7.70  per  cu.  yd. ;  279  M.  ft.  triple 
sheeting,  $48:  100,000  lln.  ft.  piles,  delivered.  18  cts.  ; 
100,000  lln.  ft.  piles  driven,  18  cts.;  252  M.  ft.  brac- 
ing and  sheeting.  $58. 

Bhrcveport,  La.— Bids  are  wanted  Feb.  18  (read- 
vertisement)  for  constructing  levee  work  •"  the  Par- 
ish of  Caddo,  approximate  contents  about  160.000  cu. 
yds.     W.  F.  Taylor.  Pres.  Bd.  of  Comrs. 

Bottier  City.  La.— The  Bossier  Levee  Board  is  re- 
ported to  have  awarded  the  contract  Jpt  levee  work 
kggregating  157.000  cu.  yds.,  to  T.  R.  Bobbett.  of 
Magna  Vista.  Miss.,  at  prices  ranging  from  $lo.90  to 
$17.80  per  cu.  yd. 

BUSINESS  NOTES. 

The  Reading.  Pa..  Iron  Co.  will  add  a  nOx400-ft. 
main  building  with  a  lean-to  40  ft.  wide  and  40x80-ft. 
power  house  to  Its  tulw  works  department.  Contracts 
for  buildings  and  machinery  have  been  let. 

The  Injunction  against  the  Philadelphia  Pneumatic 
Tool  Co.  restraining  them  from  making  and  selling 
Keller  pneumatic  drills  was  suspended  February  4. 

An  electric  Interurban  railway.  40  miles  In  length, 
from  Rochester  through  Ganandalgua  to  Geneva. 
N  Y  .  known  as  the  Rochester  &  Eastern  Rapid  Hv.. 
Is  being  built  by  the  Comstock-Halgh  Walker  Co.  The 
Westlnghouse  Electric  &  Mfg.  Co.,  of  Pitts imrg.  will 
furnish  two  650-Kw..  three-phase.  3.000  alternation 
alternators,  which  will  be  arranged  for  direct  connec- 
tion to  cross-compound  engines  running  at  1.50  r.  p. 
m.:  seven  300-Kw..  three-phase  rotary  convenors : 
four  .W»Kw.  and  nine  200-Kw..  oj''^'"""'  •r""?'"™',, 
ers  arranged  for  transformation  from  390  to  10. ,00 
volts:  and  two  37Mi-Kw.,  direct-current,  englne-tvpe 
exciters  operating  at  alxiut  320  r.  n,  m.,  besides 
switchboards,  high-tension  switches  and  lightning  ar- 
resters. 

Some  of  the  filter  contracts  awarded  to  Wm.  B. 
Rralfe  k  Sons  Co..  of  Pittsburg.  Pa..  In  .Taniiary  arc 
the  following  :  Secretary  Hay.  Stonelelgh  Court.  W  asli 
Ington.  D.  C.  260.000  gals,  per  24  hrs. ;  Alan  W  oo<l 
Iron  A  Steel  Co..  Consbohocken.  Pa..  20.000  gnls.  per 
h*  hr«  •  National  Steel  Co..  Columbus.  O.,  gravity  sys- 
tem 300.000  gals,  per  24  hrs.;  Wlllard  Office  Bldg.. 
Washington.  D.  C.  25,000  gals  per  24  hrs. ;  Thosv 
Gale's  apartment  house.  Washington  D.C.  12,000 
nla.  per  24  hrs. ;  Duquesne  Club,  Plttebnrg,  Pa.,  57,- 
000  gals,  per  24  hra. 


The  C.  O.  Bartlett  &  Snow  Co.,  Cleveland,  O.,  has 
lately  received  orders  for  Its  special  common  sense 
conveyor  for  conveying  clinker,  capacity  1,750  bbls. 
per  day,  from  the  Bronson,  Mich.,  Portland  Cement 
Co..  and  Omega  Portland  Cement  Co.,  Jonesvllle, 
Mich.,  and  also  an  order  for  one  of  1,000  bbls.  ca- 
pacity from  the  Egyptian  Portland  Cement  Co.,  De- 
troit. Mich.  The  company  also  reports  the  receipt  of 
a  large  order  for  fertilizing  machinery  from  the  West 
Rand  Fertilizer  Ca,  Krugersdorp,  Transvaal,  S.  A. 


Feb.  19. 
Feb.  19. 

Feb.  19. 

Feb.  19. 

I<^b.  19. 
I'eb.  19. 
Feb.  19. 
,  ^^^  ^^ 

PROPOSALS   OPEN.  Feb  20 

Bids  See  Bng.  Feb.  20. 

Close.  WATER  WORKS.  Record.  Feb.  21. 

Feb.  17.  Winnipeg,  Man Feb.  14  l^b.  21. 

Feb.  17.  Cincinnati.  O Jan.  24  f/J-  f3. 

Adv..  Eng.  Record,  Jan.  24,  31.  £''^.,7' 

Feb.  18.  Savannah.   Ga Feb.    7  Feb.  24. 

Feb.  18.  Dubois,  Pa Feb.    7  „  ^  „ . 

Feb.  18.  St.   Franlcsvllle.  La Jan.  31  Feb.  24. 

Adv.,  Eng.  Record,  Feb.  7.  *  eb.  2o. 

Feb.  20.  Pipe.  etc..  Washington.  D.  C Feb.    7  „  .    „, 

Adv..  Eng.   Record,  Feb.  7,  14.  *<'■'•  27. 

Feb.  24.   Bainbrldge.   O ' Feb.  14  Feb.  28. 

Feb.  24.  Allentown,  Pa Feb.  14  „  ^   „„ 

Adv.   Eng.  Record Feb.  14  *  eb.  28. 

Feb.  25.  HoldenvHle.   Ind.  Ter Feb.  14  „  .    „„ 

Adv..  Eng.  Record.  Feb.  14.  ^«"-  ^°- 

Feb.  27.  Pipe,  etc..  Burlington.  la Feb.    7  „  .    „_ 

Adv..  Eng.   Record,  Feb.  7,  14.  K'b.  28. 

Feb.  28.  Valves,  Cleveland.  O Feb.    7  „        „ 

Adv..  Eng.   Record.  Feb.  7.  14.  **»■■•    ^■ 

Feb.  28.  South   McAlester,   Ind.  Ter Feb.    7  „        „ 

Adv..  Eng.  Record,  Feb.  7,  14.  Mar.   2. 

Mar.    1.  Ft.   Morgan,   Ala Jan.  24 

Mar.   3.  Concord.  N.  C Feb.  14  Mar.   2. 

Adv..  Eng.  Record    Feb.  14.  „         „ 

Mar.    3.  Ft.  Totten,  Willets  Point,  N.  Y Feb.    7  Mar.    2. 

Mar.   5.  Pipe,  Yonkers.  N.  Y Feb.  14  .M"""-   ^■ 

Adv..  Eng.  Record.  Feb.  14.  Mar.    2. 

Mar.  14.  Dillon.  Mont Jan.  10 

Mar.16.  Pumping  Engine.   Winnipeg,  Man. ..  .Jan.  17  Mar.   a. 

Adv..  Eng.  Record,  Jan.  17  to  Feb.  14.  „        „ 

May    1.  Chinook,  Mont Feb.    7  Mar.   d. 

_  Meters,  Schenectady,  N.  Y Dec.  13  Mar.   3. 

SEWERAGE  AND  SEWAGE  DISPOSAL.  Mar.    4. 

Feb.  16.   Mnncle.  Ind Feb.  14 

Feb.  17.  Cincinnati,  O Feb.  14  Mar..  4. 

Feb.  19.  Cleveland,   O Jan.  31 

Feb.  23.  Toledo,  O Feb.  14  Mar.   4. 

Feb.  23.  Wabash.   Ind Jan.  31  „ 

Feb.  26.  Cleveland.  O Feb.    7  Mar.    5. 

Feb.  28.  South   McAlester,  Ind.   Ter Feb.    7 

Adv..  Eng.  Record,  Feb.  7,  14.  Mar.   5. 

Mar.   1.  Peoria,   in Jan.  17  Mar.   5. 

Mar.    2.  Muncle.  Ind Feb.  14 

Mar.   3.  Rock  Island.   Ill Feb.  14  Mar.   5. 

Mar.   3.  Ft.  Totten,  Willets  Point.  N.  Y Feb.    7  Mar.   5. 

Mar.   5.  Pipe,  etc..   Merlden,   Conn Feb.  14  Mar.   7. 

Adv..  Eng.  Record,  Feb.  14.  „ 

Mar.   9.  Toledo.    O     Feb.  14  Mar.   9. 

BRIDGES.  Mar.    9. 

Feb.  10.  Arkadelphia,   Ark Jan.  10 

Feb.  1 0.  Castrovllle.    Tex Jan.    3  Mar.    9. 

Feb.  11.  Camden,   N.   J Jan.  24  Mar.  10. 

Feb.  14.  Bay    City.    Mich Jan.  17 

Adv..  Eng.  Record,  Jan.  17,  24.  Mar.  10. 

Feb.  16.   St.    Mary's.    Ont Feb.    7 

Feb.  18.  New  York,  N.  Y Feb.    7  Mar.lO. 

Feb.  25,   Salina,  Kan.   . .  .  -. Feb.  14 

Mar.    2.  Sherbrooke,   N.  D Feb.  14  Mar.  11. 

Mar.    6.   Milwaukee.  Wis Feb.  14  Mar.  11. 

Mar.  17.  Kearney.  Neb Feb.  14 

Mar.  25.  Plymouth.   Wis Feb.  14  Mar.  12. 

Mar.  27.  Washington,  D.  C ' Feb.    7  „      , „ 

Adv..  Eng.  Record,  Feb.  7.  14.  „*"■}?• 

Mar.  14. 
PAVING  AND  ROADMAKING. 

Feb.  16.  Muncle.  Ind Feb.  14  Mar.l4. 

Feb.  17.   Sioux  City.  la Feb.  14  Mar.16. 

Feb.  17.  Winnipeg,   Man Feb.  14 

Feb.  17.  Three    Rivers.    Mich Jan.  lu  Mar.  17. 

Adv..  Eng.  Record,  Jan.  10. 

Feb.  18.  Brooklyn.    N.    Y Feb.    7 

Feb.  18.  Cleveland.   O Jan.  31  p  .^  .,  -. 

Feb.  20.  Owosso.   Mich Feb.    7  ^l^-  i~- 

Adv..  Eng.  Record,  Feb.  7.  pp^  17 

Feb.  20.  Iowa  City,   la Jan.  31  PpK  lo' 

Feb.  21.  Savannah.  Ga Feb.    7  p^jj'  jS' 

Feb.  23.  Canton.   O Feb.    7  J,;^'  i^' 

Feb.-  23.  Morrlstown.  N.  J Jan.  31  i^,^^'  20" 

Feb.  23.  North    Manchester.   Ind Jan.  31  p^i:-  gV 

Feb.  23.   Fond  du   Lac.   Wis Jan.     3  p^fj-  gi 

Adv..  Eng.   Record,  Jan.  3  to  17.  iZZ;  oV 

Feb.  25.  Red  Oak,  la ; Feb.  14  ppi,  o^,' 

Feb.  27.  Boone,    la Feb.  14  ppK  2'q 

Mar.    2.  Ogden.  Utah   Feb.  14  LZP-  |g- 

Mar.    2,   Muncle.  Ind Feb.  14  'I"-  ^4 

Mar.    2.  Albla,  la Feb.  14  J,^/'  ZV 

Mar.    2.  Toledo,  O Feb.    7  £^;'-  ol 

Mar.   2.  Newburgh.  N    Y Jan.  31  p^^  T^i- 

Adv..  Eng.  Record,  Feb.  7,  14.  i-pJ-  g;- 

Mar.   3.  Winnipeg.  Man Feb.    7  p|/J-  ,i- 

Adv..  Eng.   Record,  Feb.  7,  14.  „  ,    , ,  Feb   2.5 

Mar.    4.  Rensselaer.  Ind Feb.  14  L'^V-  '^• 

Mar.   4.  Somervllle.   N.  J : Feb.  14  y/"'  \ 

Mar.    5.   Roanoke.  Va Feb.  14  i,^  '    o 

Mar.   6.  Ft.  De  Soto.  Fla Feb.    7  "»■.•   |- 

Adv..  Eng.   Record,  Feb.  7.  14.  ^""j    4 

Mar.  —  San  Diego.  Cal Jan.  31  i,"  ■   _• 

Ogden.  Utah   Jan.  31  Mar'll 

POWER.  GAS  AND  ELECTRICITY.  Mar.  12. 

Feb.  18.   St.    Franclsvllle.    La Jan.  31 

Adv.,  Eng.  Record.  Feb.  7.  ^"''•i,^- 

Mnr.   4.  Franchise.    Manila,   P.    I Nov.  15  Mar.  20. 

Apr.     7.  Oneida.  N.   Y ^^^- „1 

Ilvattsvllle.    Md Jan.  31  ppK  IR 

Franchise.   VIcksburg.   Miss Jan.  1  1  i,"}'-  i  „• 

Burllngame,   Kan Jan.  10  peb'lfi' 

GOVERNMENT  WORK.  Feb.  20. 

Feb.  1 6.  Minneapolis.  Minn Feb.  14  Feb.  20. 

Feb.  16.  New  Bedford.   Mass Jan.  31  Feb.  23. 

Adv..   Eng.  Record.  Jan.  31,  Feb.  7.  Feb.  24. 

Feb.  16.  Ft.   Riley.   Kan .Jan.  17  Mar.   1. 

Adv..  Eng.  Record.  Jan.  17  to  31,  Feb.  14.  Mar.    1. 

Feb.  16.  New  York.   N.   Y Jan.  17  Mar.    3. 

Adv..  Eng.  Record,  Jan.  17  to  Feb.  7. 

Feb.  16.   Boston.    Mass ■^'"'-  IT  w"""-    t 

Feb.  17.  Phoenix.  Ariz Jan.  24  Mar.    1. 

Feb.  18.  Boston,    Mass Jan.  24 

Feb.  18.  Dallas,   Tex. , Jan.  24  Mar.  — 

Feb.  18.  San  Franclec9,  Cal ■ Jan.  17  


Ft.  Hancock,  N.  J ■. Feb.    7 

Ft.    Dade.    Fla Jan.  31 

Adv.,  Eng.  Record,  Jan.  31  to  Feb.  14. 

Duluth,  Minn Jan.  21 

Adv.,  Eng.  Record,  Jan.  24  to  Feb.  14. 

Grand   Rapids.   iMlch Jan.  24 

Adv..  Eng.  Record.  Jan.  24  to  Feb.  14. 

Chllocco,    Okla.    Ter Jan.  24 

Ft.    D.    A.    Russell,    Wyo. Jan.  24 

Burlington,   la Jan.  17 

Adv..  Eng.  Record,  Jan.  17,  24. 

Burlington,   Vt Jan.  24 

Adv.,  Eng.  Record,  Jan.  24  to  Feb.  14. 

New  York.  N.  Y Jan.  24 

Boston,   Mass Jan.  24 

Boston,    Mass Jan.  24 

Bldg..  Philadelphia,  Pa Jan.  17 

Algiers,    La Feb.  14 

San   Francisco.   Cal Feb.    7 

Ashland.    Wis Jan.  31 

Adv..  Eng.   Record,  Feb.  7,  14. 

Chicago,  111 Jan.  24 

Creston,    la Jan.  17 

Adv..  Eng.  Record.  Jan.  17,  24. 

Ft.    Sherrdan,    III Feb.    7 

New   Bedford.  Mass Feb.  14 

Adv..  Eng.  Record,  Feb.  14. 

Nashville,    Tenn Jan.  31 

Adv..  Eng.  Record,  Jan.  31  to  Feb.  14. 

Ft.   Terry,    N.    Y Jan.  31 

Adv.,  Eng.  Record,  Jan.  31  to  Feb.  14. 

Mobile.   Ala Jan.  31 

Adv..  Eng.  Record,  Jan.  31  to  Feb.  14. 

Milwaukee,   Wis.    (5   advs.) Feb.    7 

Adv..  Eng.  Record,  Feb.  7,  14. 

Detroit.  Mich Feb.    7 

Adv..  Eng.   Record,  Feb.  7,  14. 

Ft.  McKInley,  Me Feb.    7 

Adv..  Eng.  Record,  Feb.  7,  14. 

Cheyenne.  Wyo.  ' Feb.    7 

Ft.  Douglas,  Utah Feb.    7 

Jamestown,   N.    Y Jan.  31 

Adv.,  Eng.  Record.  Jan.  31.  Feb.  7. 

Ft.    Riley,    Kan Feb.    7 

Adv..  Eng.  Record,  Feb.  7,  14. 

Ft.  Totten,  Willets  Point,  N.  Y Feb.    7 

Helena.    Mont Jan.  24 

Adv.,  Eng.  Record,  Jan.  24,  31. 

New  York,  N.  Y Feb.    7 

Adv.,  Eng.  Record,  Feb.  7,  14. 

Alexandria,   Va Feb.    7 

Adv..  Eng.  Record.  Feb.  7.  14. 

Grand  Rapids,  Mich Feb.    7 

Adv.,  Eng.  Record.  Feb.  7.  14. 

Ft.   Myer,   Va Feb.  14 

Adv.,  Engine  Record,  Feb.   14. 

Buffalo,    N.    Y Feb.  14 

Cincinnati,    O Feb.    7 

Adv..  Eng.  Record,  Feb.  7,  14. 

Haines.  Alaska   Jan.  24 

JanesvlUe.   Wis Jan.  '24 

St.   Paul,  Minn Feb.  14 

Adv.,  Eng.  Record.  Feb.  1 4. 

Duluth.  Minn Feb.  14 

Adv..  Eng.  Record,  Feb.  14. 

Wilmington,  Del Feb.  14 

Adv..  Eng.  Record.  Feb.  14. 

Jamestown,   N.   Y Feb.    7 

St.  Augustine.  Fla Feb.  14 

Adv.,  Eng.  Record,  Feb.  14. 

Well.   Ft.   Morgan.  Ala Feb.  14 

Adv..  Eng.  Record,  Feb.  14. 

Ft.   Smith,   Ark Feb.    7 

Adv..  Eng.   Record.  Feb.  7.  14. 

Chattanooga,   Tenn Feb.  14 

Wllkesbarre,  Pa Jan.  31 

Adv.,  Eng.  Record.  Jan.  31.  Feb.  7. 

Portland.  Me Feb.  14 

Adv..  Eng.  Record,  Feb.  14. 

Janesville,    Wis Feb.    7 

Bldg.,  Ft.  Morgan.  Ala Feb.  14 

Adv..  Eng.  Record.  Feb.  14. 

Dry  dock.  Cavlte.  P.  I Dec.  2o 

Wiring.  P.  O.,  Wllkesbarre.  Pa Feb.  14 

Adv..  Eng.  Record,  Feb.  14. 

Cincinnati,  O Feb.  14 

Adv.,  Eng.  Record,  Feb.  14. 
BUILDINGS. 

Engine  house.  Chicago.  HI Feb.  14 

City  Hall.  Shelbyville.  Ind Feb.    7 

Church.  Carrollton.  Ky Jan.  17 

Court   house,   Lawrence,   Kan Jan.  24 

Church.  Selma.  Ala Jan.  17 

Engine  house.  Long  Island  City,  N.  Y.Feb.  14 

Court  House,  Newport,  Ind Jan.  24 

School,    Audubon.    la Feb.  14 

School.  Hespeler.  Ont Feb.    7 

Dormitory.  Oxford.  O Feb.  14 

Library.   Winnipeg.  Man Feb.  14 

Court  house,    ilamburg,  Ark Feb.     7 

School.  Cleveland,  O Feb.    7 

School.  Brooklyn.  N.  Y Feb   14 

School.  New  York.  N.  Y Feb.  1 4 

School.  Marietta.  O Feb.    7 

Pub.  Bldg..  Xenla.  O Feb.  l-l 

School.  Jackson  Center.  O Feb.     7 

Pub.    Bldg..   Des   Moines,    la Jan.  31 

School.   Qulncy.    Ill Jan.  10 

Pnb.   hide   pinns.    Columbus.   O Hec.  20 

School.   Versailles.    Ind Feb.  1 4 

Office   Bldg.,  Ottumwa.  la ..Feb.  14 

Courthouse.  Decorah,  la Feb.  14 

Armorv.  Providence.  R.  T Feb.  14 

Hospital.    Rnringfield.    O Jsn.  31 

School.    Columbus.    O Feb.  14 

Pub.  Bldg..  Johnson  City.  Tenn Feb.  14 

Adv.  Eng.  Record.  Feb.  14. 

Library.    Portsmouth,  O Feb.  14 

Bus.    Bids..   Athena.    Ore Jan.  31 

MISCELLANEOUS. 

R.  R..   I'hlladelphia,   Pa Feb.  14 

Sweepers,  etc..  Cleveland,  O Feb.  I  4 

Levee  Work.    Shreveport,  Pa Feb.  14 

Fireboat.  New  York,  N.  Y Feb.  14 

Garb.  Dlsn..  Kansas  City,  Mo Jan.  31 

St.   Rv..   Sidney.  O Feb.  14 

River  Work,  Buffalo,  N.  Y Feb.  14 

El.   Rys.,  Cedar  Rapids.   la Feb.  14 

Grading,   Beaumont.   Tex Jan.  24 

Cement.  Winnipeg.  Man Jan.  1 7 

Adv..  Eng.  Record.  Jan.   17  to  31. 

St.  Rv.  franchise.   Manila.  P.  I Nov.  if 

Cement.  Marietta.  O Feb.    7 

Adv..  Eng.  Record.  Feb.  7.  14. 

R.   R.  Work.   Creede.  Colo Jan.  10 

E.  B.  work,  Cincinnati,  O D«e.  M 
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Contracting  News. 


It  is  our  constant  aim  to  attain  completeness 
and  the  highest  possible  degree  of  accuracy  in 
the  preparation  of  our  Contracting  News.  To 
this  end,  the  large  staff  especially  engaged 
upon  this  work  has  recently  been  increased. 
We  are  likewise  adding  to  our  list  of  corres- 
pondents, of  whom  there  are  already  several 
hundreds  distributed  over  all  parts  of  the 
country.  It  is  also  our  endeavor  to  present  in- 
formation thus  gathered  in  the  most  convenient 
form  for  the  large  number  of  readers  who  con- 
sult our  pages.  As  an  advanced  step  In  this 
line,  we  have  begun  this  week  an  improved  ar- 
rangement. The  system  is  so  simple  that  it  will 
be  readily  comprehended.  The  matter  will  be 
classified  as  formerly  by  departments  of  which 
there  are  fourteen,  and  the  items  in  each  de- 
partment will  be  arranged  alphabetically  ac- 
cording to  the  names  of  the  States.  Our 
readers  can  assist  us  in  maintaining  the  high 
standard  of  these  pages  by  promptly  sending 
us  information  relating  to  any  of  the  depart- 
ments, and  advising  us  of  any  errors  which 
they  may  detect. 


Atlanta.  Ga.,  is  proposing  to  extend  its  sew- 
erage system  and  provide  for  partial  treatment 
of  the  sewage.  Mr.  Rudolph  Hering,  of  New 
York,  in  a  report  recently  submitted,  recom- 
mends septic  tanks  followed  by  roughing  filters 
and  spraying  filters  at  the  outlets  of  each  of 
the  three  principal  sewers,  at  a  total  cost  es- 
timated at  1135,000.  The  plants  will  have  capac- 
ities of  about  3,500,000  gallons,  2,000,000  gal- 
lons and  750,000  gallons  per  day,  according  to 
abstracts  of  the  reports  printed  in  local  papers. 


In  the  design  of  works  for  the  development 
of  water-power,  experience  in  similar  construc- 
tion and  a  thorough  appreciation  of  the  prop- 
erties of  the   materials  at  the   site   should   be 
possessed  in  a  marked  degree  by  the  engineer 
entrusted     with     the     undertaking.       In     few 
branches  of  professional  work  is  theory  worth 
so   little,    and    judgment    ripened    by    practical 
judgment  worth  so  much.    The  selection  of  the 
mechanical  plant  is  generally  of  relatively  little 
difficulty   compared    with    the    solution    of   the 
problems  presented  by  the  construction  of  the 
building,  forebay,  tail  race  and  canal.     Where 
one    accident   takes   place   through    faulty   ma- 
chinery probably  a  dozen  occur  through  defects 
in  the  hydraulic  works.    The  better  acquainted 
an  engineer  becomes  with  such  plants  in  differ- 
ent parts  of  the  country,  the  more  thoroughly 
he  appreciates  the  value  of  the  precedents  set 
by  successful  plants  and  the  less  likely  he  is 
to    introduce    untried    constructions   without   a 
thorough  investigation  of  their  safety  and  ad- 
vantage.   It  is  consequently  of  interest  to  notice 
particularly  a  few  of  the  features  of  hydraulic 
power   development,   and    compare    them   with 
similar  work  in  other  branches  of  engineering. 
In   many   cases   the   power   plant   is   located 
away  from  the  dam  on  firm  rock,  and  water  is 
brought  to  it  in  one  or  more  penstocks.     Such 
construction  is  usually  very  simple.     In  other 
cases,  however,  which  are  becoming  more  num- 
erous  with   the   development    of   water-powers 
of  low  head  but  large  volume,  the  power-house 
itself  becomes  essentially  a  dam,  with  numer- 
ous   outlets    through    it    to    accommodate    the 
wheels,     draft-tubes     and     discharge     culverts. 
The  water  extends  along  one  side  of  the  build- 
ing at  a  high  elevation  in  a  forebay,  and  on  the 
other  side  its  surface  is  at  a  much  lower  eleva- 
tion, usually  that  of  the  river  or  lake  on  whose 
bank  the  structure  is  always  located  in  works 
of  this   nature.     A   consideration  of  these  ele- 
mentary facts  will  convince  any  engineer  that 
such  a  structure  depends  for  its  safety  on  the 
same  factors  as  any  masonry  dam,  namely,  its 
foundation  must  be  firm  and  impermeable,  the 
currents  at  the  outlets  of  the  wheels  must  not 
erode  the  stream    bottom  so  as   to  undgrmine 
the  structure,  and  the  wall  itself  against  which 
the  Water  presses  must  satisfy  the  conditions 
of    security   against   slipping,   overturning   and 
crushing.   These  last  conditions  are  so  well  rec- 
ognized   that   they   are   never   violated,    yet    it 
must'  have   been  apparent  to  the  designers  of 
dams  that  some  of  the   power-houses  recently 
built  are  seemingly  open  to  criticism  as  regards 
the  protection  of  the  foundations  and  the  pre- 
vention of  scour  at  the  wheel  outlets. 

It  Is  an  axiom  among  designers  of  dams  that 
no  percolation  must  take  place  below  them. 
Even  when  the  foundation  is  rock,  a  trench 
filled  with  concrete  or  other  masonry  is  carried 
down  until  its  bottom  is  below  every  little  seam 
and  patch  of  soft  rock  and  its  ends  extend  so 
far  into  the  slope  on  either  side  that  seepage 
around  the  sides  is  impossible.  In  the  case 
of  an  earth  bottom,  the  foundations  are  carried 
down  to  clay,  hard  pan  or  an  equivalent  mate- 
rial, and  often,  in  the  case  of  small  structures, 
several  rows  of  well-made  sheet-piling  are 
driven  under  the  dam  and  occasionally  above 
its  upper  toe,  so  as  to  offer  every  possible  ob- 
struction to  the  percolation  of  water.  These 
precautions  must  be  taken  for  a  power-house 
just  as  well  as  for  a  dam.  In  fact  they  are 
even  more  imporlant,  for  the  settlement  of  the 
foundations  of  a  direct-coupled  water-wheel 
and  dynamo  unit  by  a  very  small  fraction  of  an 
inch  will  throw  it  out  of  service  in  most  cases. 
Power-houses  will  have  to  be  built  on  such  mate- 
■  rials  as  the  site  affords  and  It  is  rarely  that  they 


193 

can  be  shifted  in  order  to  secure  better  foun- 
dations. Hence  the  problem  sometimes  arises 
in  making  a  practically  water-tight  forebay  in 
very  permeable  soil  in  order  to  prevent  thp 
undermining  of  the  power-house. 

The  prevention  of  scour  at  the  discharge  out- 
lets of  the  waterwheels  seems  to  be  generally 
overlooked.  Where  the  building  is  founded  on 
rock  it  is  often  of  little  moment,  but  where  the 
water  rushes  out  of  these  culverts  at  a  high 
velocity  over  an  earth  bottom  it  needs  no  re- 
minder of  the  failure  of  the  Austin  dam  to 
convince  the  observant  engineer  that  the  con- 
ditions are  not  satisfactory.  The  scouring  of 
the  bottom  in  this  way  not  only  affects  the 
stability  of  the  structure  against  a  lateral 
thrust,  but  it  also  has  the  equally  undesirable 
result  of  decreasing  the  amount  of  material  re- 
sisting percolation. 

Another  feature   of   these   low-head   develop- 
ments is  the  construction  of  the  power  canals. 
The  available  head  is  generally  so  low  that  it 
Is  impossible  to  use  any  other  form  of  conduit 
than  an  open  channel,  without  serious  friction 
losses    during  the   flow   of   the    water.     These 
canals  are  often  cut  through   very   soft  earth 
and   the  protection  of  the   banks  and  bottoms 
is  a  matter  requiring  the  most  careful  consider- 
ation.    Every   boat   canal    superintendent   has 
interesting  tales  to  tell  of  sliding  banks  when 
the  water  Is  drawn  from  any  section  of  such 
a  waterway,  and  in  power  canals,  which  must 
be  built  so  that  the  water  can  be  drained  out 
with   the  utmost  rapidity  in  case  of  accident, 
the  protection  of  the  banks  is  very  important. 
All  these  points  may  seem  trivial  at  first,  yet 
a  recent  occurrertce  at  Sault  Ste  Marie,  at  the 
power-house    of    the    Michigan    Lake    Superior 
Power  Company,  of  which  Mr.  F.  H.  Clergue  is 
general  manager,  indicates   how   essential    they 
are.     This  power-house  is  a  two-story  masonry 
and  steel  building  about  50  feet  wide,  and  over 
a  quarter  of  a  mile  long,  built  directly  on  the 
shore  of  St.  Mary's  River.    The  material  at  this 
point  is  a  very  fine  sandy  silt,  which  resembles 
in  every  way  a  jelly,  quivering  at  the  slightest 
toucti^   and    transmiUing    the    jar    of    a    blow 
through    astonishing    distances.     The    building 
has     a   foundation  of   piles   driven   very  close 
together  and  to  great  depths,  for  the  soft  silt 
is  over  70  feet  deep  in  places  and  the  piles  had 
to  be  driven  to  refusal  in  order  to  make  them 
of  value.     On  these  pijes  is  a  grillage  carrying 
the   masonry   and   steelwork.     The    forebay   is 
shaped   like  the  bell  of  a  trumpet,  the  flaring 
end  against  the  building  and  the  canal  entering 
at  the  apex.    The  bottom  of  this  basin  was  piled 
and  puddled  and  covered  with  thick  plank,  and 
at  the  angle  of  the  building  and  forebay  floor 
there  is  an  inclined  sheathing  of  heavy  plank. 
St.  Mary's  River  is  covered  with  more  than 
a  foot  of  ice  at  this  season,  which  extends  up 
to   the   masonry   wall  of   the   building.     Three 
hundred  feet  or  so  out  from  the  structure  there 
is   a  little   hut  used   by   men   in   spearing  fish 
through  a  hole  in  the  ice.     About  four  o'clock 
Sunday    morning,    February    8,    the    fishermen 
found  the  water  so  muddy  that  it  was  impos- 
sible   to   see   into    it,   and   so    reported   to  the 
watchman   of   the    plant.     Being   an   unusually 
intelligent    man,   he    at    once    notified   the   en- 
gineers,  and  the  latter  discovered   that  water 
was  rushing  from  the  forebay  under  the  build- 
ing into  the  river  in  a  stream  of  sufficient  vol- 
ume to  churn  up  the  silt  bottom  and  produce 
the    effect    observed    by    the    fishermen.      The 
headgates  at  the  inlet  to  the  canal,  more  than 
a  mile  distant,  were  shut  down  as  soon  as  pos- 
sible, and  the  canal  drained  through  the  open- 
ings for  the  purpose  at  the  power  house.     An 
examination  of  the  extent  of  the  undermining 
has  been  made  by  divers  and  is  stated  to  have 
shown  that  the   damage   was  not  serious,  al- 
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tboogh  It  can  be  readily  seen  Uiat  had  the 
fisherman  not  given  timely  warning  a  different 
result  might  have  followed  the  enlargement  of 
the  original  break.  None  of  the  information 
given  out  by  the  company  indicates  any  revet- 
ment of  the  very  soft  bottom  along  the  front 
of  the  structure  by  riprap,  mattresses  or  other 
protection.  As  the  plant  has  not  been  placed 
in  commercial  operation  doubtless  this  feature 
of  the  construction  has  not  yet  been  consid- 
ered necessary.  The  undermining  occurred  at 
the  center  of  the  building  near  or  at  a  line 
where  there  was  a  drain.  This  was  puddled 
and  it  is  by  no  means  unlikely  that  the  wash- 
out was  due  to  some  soft  places  in  the  foun- 
dation near  this  puddling,  for  such  work  re- 
quires the  greatest  care  and  thoroughness  in 
order  to  warrant  the  engineer  in  even  hoping 
for  its  success.  The  forebay  not  being  water- 
tight, the  water  found  its  way  to  the  soft  places 
and   washed   them  out. 

The  rapid  emptying  of  the  canal  had  one  or 
two  noticeable  but  trivial  results  which  have 
led  to  some  unw^arranted  and  wholly  misleading 
reports  that  this  enterprise  was  seriously  af- 
fected by  the  accident.  A  very  light  screening 
rack  was  practically  wrecked  by  the  weight  of 
ice  left  upon  it  by  the  falling  water,  but  this 
was  in  no  way  a  matter  of  any  moment.  A 
more  interesting  feature  of  the  incident  to 
the  engineer  was  the  effect  of  the  sudden  fall 
of  the  water  on  some  parts  of  the  limber  lining 
of  the  canal  banks.  The  banks  are  about  20 
feet  high  and  this  lining  sloped  at  an  angle  of 
about  45  degrees.  It  consisted  of  heavy  plank 
laid  on  inclined  pieces  of  rough-hewn  logs 
spaced  about  5  feet  apart.  These  logs  were 
drift-bolted  to  piles,  one  row  of  plies  at  the 
top  and  one  half  way  down  the  slope,  and 
the  bottom  planks  butted  against  the  tim- 
ber bottom.  The  sudden  withdrawal  of  the 
water  in  the  canal,  and  the  pressure  of  the  wet 
earth  behind  the  timber,  tore  the  lining  with 
the  inclined  pieces  away  from  piles  and  lifted 
it  up  toward  a  vertical  position,  the  bottom  re- 
maining fixed.  The  cost  of  repairing  these 
places  will  be  small,  and  the  total  cost  of  re- 
pairing all  that  will  ever  occur  in  twenty  years 
operation  will  probably  be  far  under  the  ad- 
ditional expense  of  a  more  secure  lining. 

The  Incident  as  a  whole  is  a  striking  proof 
of  the  old-fashioned  and  sometimes  derided 
precedents  of  hydraulic  engineering.  The  facts 
of  the  Incident  have  been  unfortunately  mag- 
nified, as  the  above  statement  shows.  The 
power-house  structure  has  been  carefully  ex- 
amined by  the  engineers,  who  have  stated  that 
precise  leveling  has  failed  to  indicate  any 
settlement  whatever.  The  results,  therefore, 
are  of  no  serious  consequence,  as  the  tem- 
porary shut-down  occurs  before  any  commer- 
cial use  is  made  of  the  current  supplied  by  the 
station.  In  fact,  it  must  be  considered  a  for- 
tunate thing  that  the  washout  took  place  at 
this  time,  and  not  at  a  later  period  when  num- 
erous industries  would  be  stopped  by  the  fail- 
ure of  their  power  supply. 


Sub-Structure  at  the  New  Schlesinger  &  Mayer 
Store  Building,   Chicago. 


The  Engineering  Association  of  the  South 
will  hold  its  next  meeting  at  Berry  Block,  Nash- 
ville, Tenn.,  on  March  12.  At  the  meeting  held 
February  12,  Mr.  Cranberry  Jackson  described 
the  water-works  and  electric  lighting  system 
of  Tullahoma,  Tenn.  Power  for  this  systgm  Is 
obtained  from  a  fall  In  Elk  River,  in  miles  from 
town,  is  transmitted  at  10,000  volts,  and  re- 
duced for  use  on  series  arc  system,  incandes- 
cent system,  and  for  induction  motors  driving 
triplex  power  pump.  Water  is  obtained  from 
wells  by  use  of  air  lift,  and  pressure  for  fire 
purposes  from  tank  on  tower  100  feet  high. 
Prof.  John  Daniel,  of  Vanderbilt  University, 
explained  the  theory  of  wireless  telegraphy. 


Itv  l.ouis  II.    Sulllvau. 


The  erection  of  a  new  department  store  build- 
ing for  the  corporation  of  Schlesinger  &  Mayer, 
northeast  corner  of  State  and  Madison 
streets,  Chicago,  for  which  the  writer  was 
engaged  as  architect,  presented  at  the 
outset  a  problem  of  peculiar  and  unusual 
nature.  The  site,  140x180  feet,  is  at  the  very 
heart  of  Chicago's  congested  retail  district, 
with  street  car  lines  and  heavy  team  traffic  on 
the  two  bounding  streets.  Time  was  the  ele- 
ment of  prime  importance;  anti  available  work- 
ing space  and  an  efficient  working  method  were 
of  almost  equal  importance.  It  was  desired  to 
have  the  new  building  completed  on  or  about 
October  1,  1903.  Active  operations  could  not 
be  begun  until  October  6,  1902,  leaving  thus 
only  substantially  twelve  months  in  which  to 
carry  out  the  project.  Further,  the  business 
of  the  house  must  continue  uninterruptedly  in 
the  premises  with  as  little  interference  as  pos- 


many  modifications  made  in  columns,  spacing, 
and  in  foundations. 

The  underlying  soil  was  filled  with  a  motley 
assortment  oC  discarded  foundations,  discarded 
sewers  and  water  pipes,  and  operating  sewers, 
water  pipes,  underground  sprinkler  system 
pipes,  etc. 

Experience  has  shown  that  a  modern  fire 
proof  building  ten  or  twelve  stories  in  height 
can  be  built  and  equipped  complete  in  twelve 
months'  time,  including  i.ne  demolition  of  such 
buildings  as  might  be  on  the  site  and  the  in- 
stallation of  complete  new  foundations,  pro- 
vided that  time  has  been  taken  by  the  forelock 
and  working  drawings  made  and  material 
manufactured  and  stored  well  in  advance.  In 
this  instance,  no  such  prior  allowance  of  time 
for  preparatory  work  was  possible;  drawings 
for  the  building  were  begun  about  the  middle 
of  August.  Furthermore,  conditions  determ- 
ined that  the  building  must  be  erected  not  as 
a  whole  but  in  two  sections;  which  caused  the 
limiting  conditions  to  become  so  much  the 
more  strenuous.  Some  way,  therefore,  must  be 
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sible,  under  all  the  circumstances;  and,  on  a 
part  of  the  ground,  about  60x115  feet  at  the 
northeast  corner  of  the  property,  stood  a  nine- 
story  modern  fire  proof  store  building,  built 
three  years  ago  with  the  end  in  view  that  this 
building  should  be  extended,  nine  stories  in 
height,  over  the  remainder  of  the  property.  It 
was  determined,  however,  that  this  extension 
should  be  built  twelve  stories  in  height  instead 
of  nine,  and  that  the  existing  nine-story  build- 
ing should  subsequently  be  raised  to  a  height 
of   twelve   stories    to    correspond. 

The  remainder  of  the  property  was  occupied 
by  an  old  fashioned  building,  or  rather  a  col- 
lection of  buildings  erected  shortly  after  the 
great  fire  and  which,  originally,  four  stories  in 
height,  had  been  raised  to  a  height  of  six 
stories.  Their  general  construction  was  es- 
sentially of  a  flimsy  nature,  they  had  various 
widths,  depths  and  floor  levels;  and  the  ar- 
rangement of  columns  was  such  that  in  the 
different  sections  there  was  no  deflnite  align- 
ment Further,  during  previous  reconstruc 
tlons,   internal   walls  had   been   removed   and 


found  to  save  practically  three  months  of  time, 
as  it  was  out  of  the  question  that  Schlesinger 
&  Mayer  should  abandon  an  important  part 
of  their  premises  during  the  fall  and  holiday 
seasons;  operation  would,  therefore,  if  post- 
poned, be  thrown  into  severe  weather,  or  say 
until  after  January  1.  It  was  determined,  there- 
fore, as  a  radical  measure,  to  abandon  entirely 
the  basement  of  the  premises,  promptly  begin 
the  foundation  work  and  confine  all  operations 
to  the  basement.  This  meant  logically  a 
scheme  to  support  the  old  building  upon  jack- 
screws  and  to  sink  caisson  foundations.  The 
conditions  were  difficult  but  by  no  means  in- 
superable. 

The  general  plan  shows  the  relative  loca- 
tions of  the  new  caisson  foundations  and  the 
dimension  stone  footings,  piers,  columns  and 
walls  of  the  old  building  as,  well  as  the  ex- 
isting foundations  of  section  1,  which  consist 
of  combinations  of  concrete  piers  and  fifty-foot 
piling.  The  use  of  caisson  foundations  is  not 
new,  and  shoring  operations  are  not  new; 
but     the     combination     of     caisson     founda- 


Feb.  21,  1903. 

tions  and  shoring  operations  on  an  extensive 
scale  in  connection  with  a  going  business  is, 
in  so  far  as  the  writer  is  informed,  something 
of  a  novelty.  It  was  evident  that,  owing  to  the 
peculiar  complexity  of  the  relations  between 
old  and  new  work,  great  loss. of  time  would  ac- 
crue if  drawings  must  be  made  showing  with 
particularity  the  scheme  of  operations  in  each 
case.  The  general  plan  of  operations  was, 
therefore,  matured,  and  it  was  determined  to 
handle  each  case  individually,  wall,  column  or 
pier  by  itself,  and  treat  it  as  circumstances  re- 
quired in  harmony  with  the  general  scheme. 
None  of  the  operations  thus  carried  out  is  of 
remarkable  difficulty,  but  all  of  them  required 
the  extreme  of  painstaking  care  combined  with 
all  possible  celerity. 

The  original  basement  was  but  8  feet  high, 
and,  as  caisson  sinking  would  require  head 
room  for  the  sheer  legs  of  windlass,  etc.,  it 
was  determined  to  at  once  excavate  the  soil 
generally  to  the  bottom  of  the  old  founda- 
tions;  meanwhile  the  shoring  operations  were 
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rials  and  for  receiving  new  materials,  two  tow- 
ers of  moderate  dimensions  were  erected  on  the 
State  street  sidewalk.  In  one  was  installed 
a  double  counterbalanced  wheelbarrow  hoist, 
with  platform  extending  over  receiving  wagon 
on  the  street  level;  in  the  other  were  installed 
chutes  for  receiving  cement,  sand,  gravel  and 
other  materials.  The  excavated  earth  was  re- 
moved at  approximately  the  rate  of  300  cubic 
yards  per  day.  The  full  and  undisturbed  use 
of  about  17,000  square  feet  of  basement  floor 
space,  combined  with  an  excellent  system  of 
electric  lighting  and  the  protection  afforded  by 
the  existing  building  against  all  inclemencies 
of  weather  were  highly  favorable  to  the  prog- 
ress of  the  work,  which,  when  once  well  in- 
augurated, was  kept  steadily  under  way  until 
January  1,  1903,  at  which  date  fifty-three  out 
of  the  fifty-nine  caisson  foundations  required 
were  in  place.  After  due  consideration  it  was 
determined  to  postpone  the  sinking  of  the 
six  remaining  caissons  which  would  come  un- 
der operating  passenger  elevators,  freight  ele- 
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put  under  way  by  prompt  excavation  of  trenches 
for  the  cribbing  and  putting  in  place  the  dis- 
tributing work  necessary  for  the  underpinning 
of  piers  and  columns,  as  shown  by  the  typical 
sketches.  The  sinking  of  caissons  was  prompt- 
ly begun  in  section  2,  section  3  being  reserved 
as  general  storage  and  working  space.  Cais- 
sons in  the  available  free  space  between  in- 
ternal columns  of  section  2  were  begun  first, 
and  were  regularly  followed  by  those  required 
for  the  support  of  external  columns,  beginning 
at  the  northwest  corner  of  section  2  and  fol- 
lowing consecutively  south  and  east.  It  was 
not  considered  expedient  to  sink  more  than 
five  or  six  caissons  at  one  time,  as  the  oper- 
ation of  a  greater  number  would  require  a 
larger  gang  of  merr  than  could  effectively  be 
used.  Work  on  both  shoring  and  the  caissons 
was  pushed  night  and  day  with  three  eight- 
hour  shifts,  and  was  suspended  only  between 
the  hours  of  midnight  of  Saturday  night  and 
midnight  of  Sunday. 
For  handling  and  removing  excavated  mate- 
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vators,  package  conveyor  and  smoke  stack,  un- 
til the  time  should  come  for  the  demolition  of 
section  3,  as  their  prior  installation  would  in- 
evitably cripple  the  business  of  the  house,  while 
their  subsequent  installation  would  in  no  wise 
interfere,  with  the  general  progress  of  the  work. 
The  support  of  certain  parts  of  the  work  by 
means  of  shoring  was  of  a  nature  so  compli- 
cated as  to  be  almost  indescribable,  and  result- 
ed in  effect  in  a  maze  of  beams,  blocks,  screws, 
etc.  In  several  instances  it  required  a  full 
month,  working  day  and  nipht,  to  provide  the 
necessary  supports  prior  to  the  sinking  of  an 
individual  well.  In  many  instances  the  wells 
had  to  be  sunk  half  way  under  existing  founda- 
tions, or  immediately  under  old  columns  and 
piers,  or  directly  between  existing  foundations. 
Yet  so  systematically  was  the  work  undertaken 
and  carried  out  that  the  additional  cost  of  the 
installation  of  the  sub-structure  work  com- 
plete, including  all  shoring,  was  within  $8,000 
in  excess  of  what  it  would  have  cost  had  the 
"work  been  carried  on  in  an  open  field, 
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The  caissons  were  sunk  in  the  manner  now 
in  practice  in  Chicago,  commencing  with  a  cir- 
cular hole  dug  about  6  feet  below  the  excavat- 
ed basement.  This  was  lined  with  2x6-inch 
tongued  and  grooved  pine  vertical  lagging;  a 
heavy  iron  ring  being  expanded  near  the  top 
and  bottom.  The  excavation  was  then  contin- 
ued in  5-foot  sections,  lagging  inserted  as  be- 
fore, and  so  on  until  the  required  depth  was 
reached.  When  each  well  had  been  sunk  to 
the  proper  depth  for  belling  an  auger  boring 
was  taken  to  make  sure  that  the  shale,  which 
was  assumed  to  be  a  satisfactory  support  for 
the  foundations,  extended  to  a  further  depth 
of  at  least  16  feet;  the  auger  hole  was  filled 
with  sand  and  the  wells  immediately  filled 
with  concrete  dumped  from  wheelbarrows  at 
the  top.  The  upper  10  feet  being  packed  with 
rammers.  Concrete,  in  proportions  of  1:3:5, 
was  mixed  in  a  machine  conveniently  located, 
washed  pebbles  in  sizes  ranging  from  a  hen's 
egg  to  a  pea  being  used  in  place  of  broken 
stone.  The  upper  foot  of  the  concrete  filling 
of  the  wells  was  made  extra  rich  to  serve  as 
a  suitable  support  for  the  circular  cast  iron 
bed  plates.  The  pebble  concrete  has  proved 
of  superior  quality,  all  voids  being  completely 
filled  and  broken  samples  showing  a  clean 
fracture  through  both  pebbles  and  concrete. 

The  operation  of  sinking  a  well  is  very  sim- 
ple. It  required  one  digger  at  the  bottom,  a 
bucket,  rope  and  windlass  and  two  men  at  the 
top;  but  the  work  was  found  to  be  laborious, 
owing  to  the  actual  toughness  and  stickiness 
of  the  clay  despite  the  presumable  softness 
of  the  plastic  clay  as  shown  by  the  borings. 
At  a  depth  of  about  50  feet  below  the  general 
excavation  this  clay  began  rapidly  to  stiffen, 
and  so  continued  until  the  stratum  of  shale 
was  reached  at  a  depth  of  about  60  feet  be- 
low general  level  of  excavation,  or  about  75 
feet  b'elow  sidewalk  level.  Generally  speaking 
water  was  not  found  in  the  wells  during  sink- 
ing operations;  on  the  contrary,  it  was  neces- 
sary to  send  water  to  the  diggers.  In  one  in- 
stance a  sudden  gush  of  water  occurred  at  a 
depth '^of  about  40  feet,  was  shortly  over  and 
was  quickly  bailed  out.  The  origin  of  this 
water  pocket  has  not  been  traced.  The  shale 
upon  which  it  was  determined  to  base  the  con- 
crete piers  is  a  stratum  of  the  glacial  drift. 
It  is  exceedingly  tough,  almost  dry,  and  is 
permeated  with  a  very  fine  black  gravel;  it  can 
be  cut,  or  rather  chipped,  only  with  a  mattock. 
To  excavate  it  is  very  laborious,  so  that  it  re- 
quired nearly  as  much  time  to  shape  the  bell 
as  to  sink  the  shaft  of  the  well.  It  was  found 
that  well  sinking  progressed  at  an  average  of 
about  one  well  per  day,  or,  in  other  words.  It 
required  about  six  days  to  sink  and  fill  one 
well.  This  rate  of  progress  was  maintained 
with  a  fair  degree  of  uniformity,  slacking  up 
or  gaining  in  accordance  with  the  delivery  of 
material.  The  shorers  kept  suitably  in  advance 
of  the  diggers. 

As  operations  progressed,  a  part  only  of  the 
shoring  was  allowed  to  remain.  Wherever  pos- 
sible, the  piers  or  cohnjins  of  the  old  buildings 
were  reset  upon  the  new"  concrete,  piers.  Inci- 
dental to  the  general  operations,  the  old  curb 
wall,  which  was  found  to  be  in  good  condition, 
was  underpinned  to  the  depth  required  by  the 
new  basement  floor;  the  dimension  stones  from 
old  foundations  being  split  up  and  used  for  this 
purpose.  The  south  line-wall  was  put  on 
drums,  a  small  section  at  a  time,  and  the  new 
foundation  inserted  at  a  lower  level ;  after  al- 
lowing proper  time  for  the  setting  of  cement 
the  wall  was  again  underpinned  and  allowed 
to  rest  upon  the  new  foundation.  The  handling 
of  this  wall  was  an  extremely  delicate  opera- 
tion owing  to  the  fact  that  the  rubble  masonry 
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above  the  old  foundation  was  found  to  be  of 
an  almost  unbelievably  inferior  quality. 

The  south  wall  of  the  new  building  is  to  be 
built  within  the  lot  lines  of  the  property.  The 
south  row  of  new  steel  columns  will  therefore 
be  cantllevered  according  to  the  method  that 
now  prevails.  In  order  that  the  bells  of  the 
south  line  of  wells  shall  not  project  Into  the 
neighboring  property  they  were  made  subsian- 
tially  elliptical  in  form  instead  of  round.  AH 
of  the  operations  connected  with  the  substruc- 
ture work  were  carried  out  with  great  intelli- 
gence and  care  by  those  who  had  them  in  hand, 
and  were  brought  to  a  conclusion  without  the 
slightest  mishap  of  any  kind. 

It  was  found  necessary,  during  the  progress 
of  the  work,  to  support  the  existing  sidewalk, 
not  only  as  a  measure  of  public  safety,  but 
to  insure  suflScient  working  space.  Many  dif- 
ficulties were  encountered  in  shifting  and  re- 
adjusting the  various  sewer  pipes,  under- 
ground pipes  of  the  sprinkler  system,  water 
supply  pipes,  electric  wires,  cash  conveyer 
tubes,  etc.,  and  In  adjusting  the  shoring  sup- 
ports accordingly.  It  was  found  that  a  well 
could  be  sunk  in  close  proximity  to  an  old 
foundation,  indeed  partly  under  it,  provided 
that  foundation  iad  been  carried  originally  to 
the  blue  clay,  without  supporting  such  pier, 
column  or  wall  by  means  of  shoring.  In  such 
cases,  however,  it  was  not  deemed  advisable  to 
sink  two  contiguous  wells   at  the  same  time. 


ent  intention  to  begin  wrecking  section  3  about 
May  15.  Owing  to  the  impossibility  of  getting 
steel  columns  in  time,  it  was  determined  to 
use  cast  iron  columns  of  round  section  tor  sec- 
tion 2  of  the  building;  a  special  form  of  con- 
nection to  the  floor  system  being  devised  to 
insure  rigidity  against  wind  strains.  For  sec- 
tion 3  it  was  found  feasible  to  obtain  steel 
columns.  The  metal  framework  of  the  build- 
ing will  therefore  present  a  curious  feature,  for 
there  will  be  three  different  types  of  columns 
in  its  construction,  namely:  Gray  columns  for 
section  1,  round  cast  iron  columns  for  section 
2  and  Z  bar  columns  for  section  3.  It  was  con- 
sidered advisable,  as  a  matter  of  business 
policy,  to  proceed  with  the  sub-structure  oper- 
ations as  quietly  as  possible.  The  general  pub- 
lic, therefore,  had  no  knowledge  of  what  was 
going  on  until  the  beginning  of  the  erection  of 
the  steel  work  of  section  2  revealed  the  fact 
that  the  foundation  work  had  been  completed. 
Four  test  borings,  in  the  basement,  near  the 
outer  walls,  were  made  to  a  depth  of  about  64 
feet  below  the  basement  floor,  and  in  general  in- 
dicated a  thin  upper  stratum  of  wet,  sandy 
clay  underlaid  by  plastic  clay  varying  from  very 
soft  to  stiff  for  a  thickness  of  about  50  feet, 
beyond  which  there  was  a  stratum  10  or  12 
feet  deep  of  dry  clay  with  gravel  and  shale 
overlying  the  hardpan.  At  one  boring  the  suc- 
cessive depths  of  the  different  strata  were  as 
follows:   Concrete  and  cinder  filling  to  a  depth 


port  for  cross  bracing,  should  such  be  required. 
It  is  probable,  however,  that  the  method  of 
operations  to  be  followed  will  consist  of  sink- 
ing trenches  to  the  full  depth,  building  the  re- 
taining walls  of  concrete  therein,  and  then  ex- 
cavating the  full  enclosed  area ;  or,  perhaps, 
to  begin  by  excavating  the  full  area  to  a  rea- 
sonable and  easily  managed  depth,  and  then  to 
proceed  with  the  trenches,  retaining  walls,  etc., 
as  above  set  forth.  These  matters  are  now 
under  consideration. 


The  Manhattan  Bridge,  New  York. 


Bridge  No.  3  across  the  East  River  between 
the  Brooklyn  Bridge,  or  No.  1,  and  the  nearly 
completed  Williamsburg  Bridge,  or  No.  2,  is  offi- 
cially known  as  the  Manhattan  Bridge.  Its 
termini  will  be  near  the  intersection  of  the 
Bowery  and  Canal  Street,  Borough  of  Manhat- 
tan, and  on  Fulton  Street  in  the  Borough  of 
Brooklyn,  crossing  the  respective  shore  lines  at 
Pike  Slip  and  Washington  Street.  The  original 
design  has  been  radically  modified  by  Commis- 
sioner Lindenthal  and  the  associated'  archi- 
tects, and  the  general  features  and  dimensions 
having  been  adopted,  have  recently  been  de- 
scribed and  illustrated,  more  or  less  accurately, 
in  several  press  accounts.  Details  of  design 
are  not  yet  made  public  by  the  bridge  depart- 
ment, but  some  of  the  main  features  of  con- 
struction   and    arrangement    have    been    deter- 
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The  greater  part  of  the  old  foundations  rested 
upon  a  treacherous  mixture  of  sand  and  clay 
permeated  by  water. 

Inasmuch  as  it  had  been  determined  to  make 
the  new  building  twelve  stories  in  height, 
whilst  the  existing  section  1  is  but  nine  stories 
in  height,  and  the  steel  columns  and  the  foun- 
dations of  same  were  designed  accurately  for 
their  loads,  it  was  obvious  that  the  steel  col- 
umns for  the  west  and  south  row  bounding  this 
section  and  their  supporting  concrete  piers 
must  be  reinforced.  This  work  is  now  under 
way,  and  will  be  accomplished  by  a  system  of 
Intermediate  concrete  piers  sunk  to  the  same 
depth  as  the  old  ones  and  a  distributing  system 
of  foundation  beams.  The  two  columns,  one 
within  the  masonry  of  the  alley  wall  and  one 
within  the  Madison  Street  wall  are  to  be  re- 
inforced by  an  especially  designed  new  col- 
umn with  cantilever  foundation-supports.  The 
floor  system  of  section  1  adjoining  these  col- 
umns is  now  carried  upon  a  system  of  drums, 
screws  and  cribbing,  reaching  from  blue  clay 
to  the  roof  beams.  Column  connections  will 
be  cut,  columns  removed,  sent  to  the  shop,  cut 
and  fitted  for  new  lengths  and  replaced  at  a 
height  three  stories  above  the  original  position, 
new  columns  being  inserted  for  the  three  lower 
stories. 

On  January  6,  by  careful  prearrangement, 
the  wrecking  of  the  comer  building,  occupy- 
ing the  site  of  new  section  2,  was  begun,  and 
was  completed  in  nine  days  of  sixteen  work- 
ing hours  each;  operations  at  night  being  con- 
ducted by  the  aid  of  electric  light.  At  the  date 
of  this  writing,  February  2,  the  third  tier  of 
beams  for  section  2  is  in  place.  Prior  to  the 
demolition  of  the  comer  building,  the  usual 
dnst  and  weatherproof  partitions  were  built, 
bousing  in  the  adjoining  parts.    It  Is  the  pres- 
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oi  lYi  feet  below  the  basement  floor;  wet,  sandy 
clay  to  41/2  feet;  plastic  clay  to  261/2  feet;  stiff 
clay  to  30  feet;  soft  to  very  soft  clay  to  881/2 
feet;  stiffer  to  plastic  clay  to  53  feet;  very  hard, 
dry  clay  with  gravel  and  shale  to  64  feet,  hard- 
pan  below.  The  other  three  borings  corres- 
ponded essentially  to  this  with  different  loca- 
tions for  the  intermediate  stratum  of  stiff  clay. 
At  another  boring  there  was  a  2-foot  layer  of 
stiff,  blue  clay  above  the  plastic  clay  and  a  1- 
foot  layer  of  water  bearing  black  sand  over  the 
hard  clay  6  feet  above  the  hardpan. 

It  may  be  noted  in  closing  that  the  system  of 
caisson  foundations  now  coming  into  general 
use  in  Chicago  admits  of  the  excavation  of  a 
sub-basement  at  a  future  time.  This  will  be 
presently  demonstrated  in  Schlesinger  &  May- 
er's building,  where  it  had  been  determined  to 
sink  a  sub-basement  about  50x140  feet  with  a 
clear  head  room  of  20  feet  to  receive  boiler 
and  machinery  plant.  The  operation  of  ex- 
cavating for  a  sub-basement  is  greatly  simpli- 
fied by  the  presence  of  the  stout  concrete  piers 
which  will  serve  as  a  strong  and  suitable  sup- 


mined  as  follows:  The  main  roadway  will 
be  122  feet  wide  over  all,  and  start- 
ing from  the  street  levels  at  both  ends  will 
rise  with  3  1/10  per  cent,  grades  to  a  center 
height  of  135  feet  above  high  tide  over  the  navi- 
gable channel,  as  required  by  the  War  Depart- 
ment of  the  United  States  Government.  It  will, 
with  its  approaches,  have  a  total  length  of  about 
9,900  feet,  making  it  the  longest  city  bridge  in 
the  world. 

The  main  or  center  span  and  the  two  sym- 
metrical side  spans  will  be  suspension  struc- 
tures with  center  lengths  of  1,470  feet  and  725 
feet  respectively,  and  will  be  supported  from 
two  steel  towers,  1,470  feet  apart  on  centers,  on 
comparatively  low  masonry  piers,  and  rising  to 
a  height  of  400  feet  above  high  water.  The 
superstructure  of  the  main  spans  will  be  sus- 
pended from  four  lines  of  eye-bar  chains  with 
fixed  connections  at  the  tops  of  the  towers  and 
at  the  shore  anchorages.  The  eye-bars  will  form 
chords  of  catenary  curves  and  will  be  the  top 
chords  of  stiffening  trusses  in  vertical  planes 
which  are  calculated  to  prevent  the  distortion  of 
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the  superstructure  by  unsymmetrlcal  or  moving 
loads.  The  trusses  will  have  curved  bottom 
chords  which,  at  the  anchorage  ends  and  at 
mid-channel,  will  lie  in  the  floor  plane.  As  they 
are  designed  to  have  the  greatest  resistance  at 
the  quarters,  where  the  moment  of  flexure  is 
greatest,  and  to  be  shallow  at  the  center  so  as 
to  cause  small  temperature  and  deflection 
stresses,  their  construction  will  effect  a  con- 
siderable economy  of  weight.  They  will  have 
panels  of  about  -15  feet  in  length,  will  be  pin- 


tilevers  14  feet  long  to  carry  the  promenades 
11%  feet  wide  in  the  clear,  from  which  there 
will  be  an  unobstructed  view  of  the  river.  Ad- 
jacent to  each  promenade  there  will  be  two 
street  car  tracks  between  the  planes  of  the  inner 
and  outer  main  chains,  and  between  these  two 
sets  of  street  car  tracks  there  will  be,  in  the 
center  9^  the  platform,  a  35i,i-foot  roadway  with 
a  capacity  of  four  three-horse  teams  abreast. 
The  four  tracks  for  the  elevated  roadways  will 
be  carried  on  two  separate  upper  decks  above 


Front     Eleva+ion. 

Main  Towek,  400  Feet  High. 


Side  Eleva+ion, 


connected  and  will  support  the  main  roadway 
platform  by  vertical  suspension  members. 

■The  main  chains  will  be  in  vertical  planes  20 
and  47  feet  each  side  of  the  axis  of  the  bridge, 
and  at  the  shore  ends  will  be  deflected  over 
steel  vertical  posts  to  enter  the  anchorage  piers 
at  an  angle  of  less  than  45  degrees  with  the  hori- 
zontal. The  main  platform  will  have  plate 
girder  floor  beams  87  feet  long,  each  supccrted 
at  the  ends  and  at  two  intermediate  points  from 
the  suspension  chains,  and  e^ch  having  end  cau- 


the  street  car  tracks  and  there  will  be  no  struc- 
tures of  any  sort  above  the  promenades  or  the 
driveway,  thus  eliminating  all  danger  from 
drippings  or  of  falling  objects  to  injure  pedes- 
trians or  carriages. 

The  towers  are  of  novel  construction,  each 
consisting  of  a  single  transverse  vertical 
bent  of  four  massive  columns  on  the  cen- 
ter lines  of  the  chains.  The  two  in- 
ner columns  are  vertical  and  th€  outer 
ones     are     only     slightly    battered,    all     being 


thoroughly  united  by  heavy  transverse  girders 
and  by  rigid  X-bracing  with  portal  openings  left 
to  accommodate  the  different  kinds  of  service. 
The  tops  of  the  towers  will  terminate  with  orna- 
mental flnial  construction,  and  the  posts  will 
taper  toward  both  ends  in  the  longitudinal 
plane.  The  lower  end  of  each  post  will  be  ex- 
tended to  afford  a  base  distributing  the  pres- 
sure on  the  masonry,  and  provision  for  the  long- 
itudinal motion  of  the  chains  fixed  to  the  tower 
can  either  be  made  at  the  foot  of  the  tower  or, 
as  it  will  be  very  small  relative  to  the  height  of 
the  tower,  may  be  permitted  to  be  absorbed  by 
flexure  within  the  elastic  limit. 

The  tower  piers  will  have  foundations  car- 
ried to  bed  rock  in  pneumatic  caissons.  The 
anchorage  piers  are  very  high  and  massive  and 
will  be  pierced  with  large  transverse  arches  to 
allow  street  traffic  through  them.  They  will 
probably  be  built  by  cofferdam  methods  in  sandy 
soil  which  Is  80  or  90  feet  deep  to  the  rock.  They 
will  have  large  Interior  cavities  crossed  by  the 
upper  parts  of  the  anchor  chains  and,  like  the 
tower  piers,  will  be  built  of  concrete  with  ash- 
lar facing,  and  will  have  heavy  cornices  and 
mouldings.  The  design  of  both  superstructure 
and  substructure  is  intended  to  combine  archi- 
tectural beauty  of  outline  and  detail  with  en- 
gineering merit  to  afford  great  rigidity  and  in- 
dependence of  friction  devices  and  to  secure  the 
maximum  utility,  economy,  strength  and  perma- 
nence. The  structure  will  be  fireproof  through- 
out and  the  roadways  will  have  solid  buckle 
plate  i9oors. 

Emergency  stairs  will  be  provided  at  several 
points  to  connect  the  elevated  roadways  with 
the  promenades  in  case  of  accident.  The  prom- 
enades will  be  accessible  from  the  surface  of 
the  ground  at  the  corner  of  Pike  and  Cherry 
Streets,  New  York,  and  at  the  corner  of  Water 
and  Adams  Streets,  Brooklyn,  by  means  of  two 
stairways  and  four  passenger  elevators  In  each 
of  the  anchorage  piers.  The  large  amount  of 
space  in  these  great  piers  will  be  partly  utilized 
by  the  construction  there  of  halls  available  for 
public  meetings.  It  is  estimated  that  the  eight 
street  car  and  elevated  railroad  tracks  on  the 
bridge  will  have  a  capacity  of  200,000,000  pas- 
sengers a  year  under  ordinary  conditions. 

The  estimated  cost  of  the  superstructure.  In- 
cluding approaches,  Is  ten  million  dollars  and 
that  of  the  tower  and  anchorage  piers  is  about 
three  million  dollars.  The  contracts  have 
been  awarded  for  the  tower  piers,  one 
of  which  is  now  nearly  completed  and  the 
other  one  will  probably  be  finished  during  the 
present  season.  Enough  funds  are  now  in  hand 
to  pay  for  the  substructure  and  an  additional 
amount  of  five  million  two  hundred  and  fifty 
thousand  dollars  is  promised  by  Mayor  Low  to 
be  available  for  the  superstructure  after  July 
next.  It  is  therefore  expected  that  the  principal 
remaining  contracts  for  the  other  portions  of  the 
bridge  will  be  awarded  this  fall,  so  that  the 
erection  of  the  towers  can  be  completed  within 
two  years.  During  this  time  the  chains  and  super- 
structure can  be  manufactured,  and  as  the 
chains  admit  of  much  faster  erection  than  is 
possible  in  weaving  wire  cables,  it  will  be  prac- 
ticable to  complete  the  erection  of  the  bridge  in 
four  years. 

The  design  and  construction  of  the  bridge  Is 
under  the  supervision  of  Mr.  Gustav  Linden- 
thai,  C.  E.,  commissioner  of  bridges,  Mr.  Henry 
A.  La  Chicotte  engineer  In  charge,  and  Mr. 
Henry  H.  Hornbostel,  consulting  architect. 
Mr.  John  C.  Rodgers  Is  the  contractor  for  the 
caisson  foundations  of  the  tower  piers. 


The  American  Water-Works  Association  will, 
hold  its  twenty-third  annual  convention  at  De- 
troit, Mich.,  June  23  to  26,  with  headquarters  in 
Hotel  Cadillac. 
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The  Methods  of  Choosing  City  Engineers. 

By  A.  Marston  and  G.  \V.  .Miller. 

Abstract  of  a  pap«r  read  at  tbe  annual  meeting  of  the 

Iowa  Engineering  Sticiety. 

In  the  course  of  the  preparation  of  a  paper 
for  the  "Iowa  Engineer,"  th-;  authors  of  thl3 
paper  have  recently  caiTied  on  a  correspondence 
with  the  city  engineers  of  some  twenty-flve 
cities,  scattered  over  this  country,  on  the  sub- 
ject of  the  methods  of  choosing  city  engineers. 
To  a  very  great  extent  the  purity  of  the  pub- 
lic water  supply,  the  sanitary  condition  of  the 
Bewer  system,  the  comfort  of  the  public  in  using 
the  streets,  the  aesthetic  appearauce  of  the 
streets,  the  economical  expenditures  of  public 
money  in  city  improvements,  and  even  peace  be- 
tween neighbors  over  property  lines,  depend 
upon  the  ability  and  honesty  of  the  city  en- 
gineer. Certainly  all  must  admit  the  great  im- 
portance of  choosing  the  very  best  man  for  the 
place  in  each  case.  Just  as  certainly  all  mubt 
admit  that  in  very  many  cases,  under  present 
conditions,  merit  is  very  far  from  being  the  only 
thing  which  determines  the  choice  of  the  city 
engineer. 

The  desirability  of  improvement  in  this  mat- 
ter is  universally  Emitted  by  those  qualified 
to  speali  with  authority,  but  the  question  is, 
what  else  can  be  done?  We  have  asked  the 
questions  of  what  is  bein.g  done  and  what 
should  be  done  of  the  men  we  think  best  quali- 
fied to  answer  them,  the  city  engineer.  Some 
of  their  answers  are  presented  in  the  accom- 
panying table  and  below  are  given  some  quota- 
tions from  letters  received: 


whether  we  will  serve  more  than  one  term  or  not :  as 
a  ronseguence,  I  do  not  Itnow  whether  I  shall  succeed 
myself  next  April  or  whether  some  new  man  may  be 
put    in   the   position.  While   the   people   will 

not  do  so  at  all  times,  yet  In  my  judgment  the  people, 
as  a  whole,  are  better  able  to  select  engineers  than  a 
board,  clique,  or  any  other  set  of  men,  few  In  numbers, 
which  must  be  appointed,  elected  or  obtain  their  posi- 
tion through  Influence  and  necessarily,  for  self-protec- 
tion, eiert  their  influence  to  retain  their  position.  E. 
\V.  Case,  City  Engineer." 

Lincoln.  Neb. — "The  city  engineer  of  Lincoln,  Xeb., 
has  been  an  elective  olHce  since  the  spring  of  1892. 
Under  the  system  now  in  vogue,  the  city  engineer  and 
all  other  city  officers  are  nominated  by  the  primary 
system.  By  this  system  he  is  under  no  obliga- 
tions to  any  one  man  or  set  of  men,  but  to 
the  whole  population  for  his  office,  and  in  that 
way  I  thini(  that,  as  practiced  here,  the  en- 
gineer is  farther  removed  from  political  entangle- 
ments than  by  the  old  system  of  appointment.  Tbe 
city  engineer  has  the  whole  say  as  to  who  his  help 
shall  be.  The  people  here,  by  their  votes,  have  practi- 
cally made  the  office  of  city  engineer  non-i)olitical. 
The  term  of  office  Is  two  years  and  nearly  all  of  the 
engineers  have  held  the  office  more  than  two  terms. 
Geo.  L.  Campok,  City  Engineer.' 

Sioux  City,  Iowa. — "The  office  of  city  engineer  is  a 
politii'nl  one  and  is  filled  by  nomination  and  election 
the  same  as  any  other  city  office  and  requires  the  fur- 
nishing of  an  acceptable  bond  in  the  sum  of  $10,000 
before  qualifying.  This  system  has  been  in  use  since 
1SS6.  The  length  of  term  is  two  years.  The  assist- 
ant Is  appointed  by  the  city  engineer.  In  a  city  of 
this  size  it  would  be  extremely  difficult  to  remove  the 
office  out  of  the  sphere  of  political  influence,  and  I 
am  not  sure  that  it  would  be  an  improvement  to  do 
so,  for,  as  a  rule,  appointing  bodies  are  subject  to  in- 
fluence, sometimes  political,  sometimes  financial,  and 
the  engineer  at  best  is  subject  to  the  will  of  the  lead- 
ing spirits  of  that  body.  The  question  of  merit  is  not 
the  only  one  that  arises  in  the  filling  of  an  appointive 
office  and  in  some  cases  it  is  entirely  overlooked. 
While   the   elective  system  has  its  objectionable  fea- 


Methods  of  Appointing  City  Engineers  in  Twenty-five  Cities. 


City.  Population. 

Baltimore    508,900 

Baffalo    352,400 

Burlington,   la 23,200 

Chicago    1.698,600 

Charleston    55,800 

Clinton.   la 22,700 

Colorado  Springs '. .  . .  22.500 

Columbus    125.600 

Council    Bluffs 2,5,800 

E)es  Moines 62,100 

Detroit    285,700 

Kansas  City 163,800 

Lincoln    40.200 

Memphis   102,300 


Milwaakee 
Minneapolis  . . 
New  Orleans. . 
rhiladeiphia  . . 
Salt  Lake  City . 

Omaha   

Ilochester    .... 

St.   Pan! 

.St.    Louis 

San  Francisco. 
Sioux  City .... 
Summary- 


285,300 
202,700 

287,100 

1,293,300 

53,500 

102.600 

162.600 

163.100 

575.200 

342,800 

33,100 

.\ppointed  by  Mayor 


by  City  Council.  2  ;  Civil  Service.  2. 


Method  of  selection. 
Appointed  by  Mayor 
Appointed  by  Comr.  of  Pub.  Wks. 
Elected  by  people 
Civil   Service 
Elected  by  City  Council 
Elected  by  people 
Elected  bv  people 
Appointed  by  .Mayor 
Elected  by  peiiple 
Elected  by  people 
Appointed  by  Comr.  of  Pub.  Wks 
Appointed  by  P.oard  of  Pub.  Wks. 
Elected  by  people 
Appointed  by  .Mayor 
Appointed  by  Mayor 
Elected  by  Council 
Elected  by  people 
Civil   Service 
Appointed  by  Mayor 
-Appointed  by  Mayor 
Appointed  by  Mayor 
Appointed  by  Mayor 
Appointed  by  .Mayor 
Ar>point<'d  by  Board  of  Pub.  Wks. 
Elected  by  people 
9  ;  elected  by   people,  8  ;  appointed 


Term. 
4  years 

Pleasure  of  Comr. 
2  years 
Good  behavior 
4  years 
2  years 
2  years 
Good  behavior 
2  years 
2  years 

Pleasure  of  Comr. 
Pleasure  of.  Board 

2  years 

3  years 

3  years 
2  years 

4  years 
Good  behavior 

2  years 

3  years 

2  years 

3  years 

4  years 

Pleasure  of  Board 
2  years 

by  Comr.  of  Publ 


Method  of  selecting 

assistants. 
Appointed  by  Engr. 
Civil  Service 
Appointed  by  Engr. 
Civil  Service 

Appointed  by  Engr. 

civil  Service 

Appointed  by  Engr. 
Appointed  by  Engr. 
Appointed  by  Comr. 
Appointed  by  Board 
Appointed  by  F^ngr. 
Appointed  by  Engr. 
Civil  Service 


civil  Service 
Appointed  by  Engr. 
Appointed  by  Engr. 

Appointed  by  Engr. 
Appointed  by  Board 
Civil  service 
Appointed  by  Engr. 
ic  Works,   4  ;  elected 


Burlington.  Iowa. — "Our  office  is  elective ;  term,  two 
years.  The  present  method  was  established  in  1897. 
In  practice  it  works  as  well  as  could  be  desired — that 
U  we  think  so,  as  long  as  we  hold  the  office  at  least ; 
a  little  selfish,  but  highly  flavored  with  human  nature. 
I  will  say  to  you  that  1  have  found  in  actual  practice 
that  the  office  of  city  engineer  when  elective  gives  the 
bolder  a  freedom  of  action  impossible  In  a  position  ap- 
pointed by  the  council  or  the  ma.vor.  with  the  attend- 
ant evils  of  dictation.  It  must  be  remembered  that 
the  ability  of  the  average  mayor  or  councilman  is  not 
above  that  of  the  average  delegate  to  a  convention. 
bence  Is  superior  to  him  In  no  way.  This  may  appear 
Mrong.  but  Is  In  line  with  my  observation.  To  get  the 
best  service  I  would  have  the  civil  engineer  appointed 
for  a  term  of  ten  years  after  passing  a  creditable  ex- 
amination. .Moral  character,  Integrity,  etc.,  should  be 
considered  and  have  weight  In  determining  the  fitness 
of  the  applicant  as  well  as  a  teclmical  education.  By 
technical  education  should  not  necessarily  mean  that 
the  applicant  should  be  the  possessor  of  a  diploma. 
His  diploma  sliould  be  carried  entirely  In  his  head  and 
be  displayed  only  through  answers  to  questions.  The 
customary  allowance  of  two  years'  experience  in  line 
of  collegiate  education,  or  vice  versa,  I  think  equitable. 
I  advise  the  term  of  office  to  be  ten  years,  for  that  I 
think  Is  long  enough  to  permit  one  to  hold  office  with- 
out proving  that  he  has  Improved  or  deteriorated.  A 
re-examination  in  competition  with  others  will  go  far 
to  enlighten  tbe  public  as  to  his  fitness  for  another 
term.  If  tbe  applicant  has  studied  bard,  as  all  engi- 
neers sbooid  do.  and  has  no  physical  disability,  he  will 
almost  surely  be  reappointed.  Emmet  Steece,  City 
Engineer." 

Colorado  Springs.  Colo. —  "In  a  city  where  politics 
enters    Into    tbe    administration,    we    do    not    know 


tures,  yet  I  think,  as  a  whole,  it  Is  preferable,  as  in 
it  the  Incumbent  is  not  only  responsible  to  his  party 
leaders,  but  to  the  whole  people,  as  he  should  be  under 
our  system  of  government,  and  biennially  they  have  the 
opportunity  to  either  ratify  or  reject  their  former 
choice.  If  the  candidate  for  the  city  engineer  is  alive, 
a  man. of  ability.  Integrity  and  tact,  the  baleful  influ- 
ence of  party  politics  should  not  prevent  him  from 
discharging  the  duties  of  the  office  with  honor  to  him- 
self and  credit  to  the  profession.  J.  M.  Lewis,  City 
Engineer." 

Clinton.  Iowa. — "The  office  of  city  engineer  is 
elective  and  the  system  from  a  merit  standpoint  Is  a 
failure.  Any  one  who  gets  out  and  hustles  can  get  a 
nomination,  and  if  nominated  by  the  winning  party  is 
elected.  From  a  close  examination  of  election  returns 
It  does  not  look  as  if  merit  made  any  appreciable  dif- 
ference In  the  vote  for  engineer.  During  the  past 
ten  years  there  have  been  Ave  dl.iferent  candidates  for 
the  office  without  any  experience.  Of  these  two  were 
elected,  one  from  a  tailor  shop  (who  had  rodded  one 
year  on  a  railroad),  and  the  other  from  a  sash  and 
blind  factory,  who  had  taken  a  course  In  land  survey- 
ing ten  years  previously  In  Germany,  but  had  never 
worked  at  It.  We  believe  the  office  should  be  under 
Civil  Service  rules  with  only  State  licensed  engineers 
eligible  to  office.  Assistants  should  be  appointed  by 
the  engineer  under  civil  service  rules.  I  write  fi'om 
thirteen  years'  experience  under  both  systems.  C.  P. 
Chase,  City  Engineer." 

Baltimore.  Md.^ — "I  can  best  answer  your  question 
by  quoting  from  the  city  charter  :  'The  city  engineer, 
who  shall  be  the  head  of  the  first  sub  department  of 
public  Improvements,  shall  be  appointed  by  the  mayor 
and  approved  by  the  second  branch  of  the  city  council : 
if  they  fail  to  approve,  the  mayor  must  send  in  other 


names.'  The  city  engineer  may  be  removed  by  the 
mayor  during  the  first  six  months.  After  six  months 
he  cannot  be  removed  except  for  cause,  after  trial. 
The  term  of  office  Is  four  years.  The  city  engineer  has 
absolute  control  of  the  appointments  of  all  assistants 
and  others  in  his  department,  from  tbe  highest  to  the 
lowest,  and  hence  if  he  does  not  get  good  men  it  is 
his  own  fault.     B.  T.   Fendall.  City  Engineer." 

Memphis,  Tenn. — "The  city  engineer  Is  appointed  by 
the  mayor.  There  is  no  way  that  I  know  of  by  which 
merit  alone  can  place  a  man  in  this  position.  J.  A. 
Ombeku,  Jk.,  City  Engineer." 

Milwaukee,  Wis. — "The  city  engineer,  who  is  ex 
officio  president  of  the  board  of  public  works,  is  ap- 
pointed by  the  mayor  and  confirmed  by  a  majority  of 
the  common  council  for  a  term  of  three  year«.  This 
has  been  in  vogue  since  1874.  The  assistant  city  engi- 
neer is  appointed  by  the  city  engineer.  The  rest  of 
the  force  In  this  department  are  under  civil  service 
commission.  The  civil  service  commission  was  estab- 
lished in  1896  and  has  given  general  satisfaction. 
Previous  to  the  establishment  of  the  civil  service  sys- 
tem, all  appointments  were  made  by  the  city  engineer 
and  there  has  never  been  much  political  influence  used 
In  any  appointment  in  this  department.  Chahles  J. 
POETSCH,  City  Engineer." 

Omaha,  Neb. — "The  city  engineer  is  appointed  by 
the  mayor  and  confirmed  by  the  city  council.  This  has 
been  in  vogue  here  for  twenty-two  years.  In  the  past 
six  years  the  engineer  was  appointed  for  three  years 
and  previously  for  two  years.  The  engineer  appoints 
his  principal  assistant  subject  to  approval  of  city 
couHcil.  I  think  to  insure  best  results  the  appointment 
should  be  In  the  middle  of  the  mayor's  term,  in  place 
of  the  beginning,  to  enable  the  mayor  and  council  to 
better  familiarize  themselves  with  the  competency  of 
tlie  incumbent  and  to  remove  the  engineer  from  imme- 
diate effect  of  campaign  promises.  The  employees 
should  be  retained  on  civil  service  rules.  Andrew 
UcSEWATEii,  City  Engineer." 

Minneapolis,  Minn. — "The  city  engineer  is  chosen 
by  the  council  for  a  term  of  two  years.  This  method 
is  not  to  be  recommended,  but  In  my  opinion  the  city 
engineer  should  be  elected  by  the  voters  at  large.  G. 
W.  Sublette,  City  Engineer." 

BuCfalo,  N.  Y. — "The  department  of  public  works 
has  been  since  January  1.  1902,  under  the  control  of 
one  commissioner  of  public  works,  elected  by  the  peo- 
ple. Under  said  commissioner  are  four  bureaus,  desig- 
nated engineering,  water,  buildings  and  streets.  The 
head  of  each  bureau  is  a  deputy  commissioner,  who  Is 
appointed  by  and  serves  at  the  pleasure  of  the  com- 
missioner. One  deputy,  designated  deputy  engineer 
commissioner,  has  charge  of  the  bureau  of  engineer- 
ing. All  other  appointments  in  the  bureau  are  in  the 
competitive  class  under  civil  service  law.  There  are 
under  the  deputy  engineer  commissioner  nine  assistant 
engineers  appointed  from  the  civil  service  eligible  list, 
and  the  present  incumbents  have  served  varying  terms, 
the  longest,  I  think,  eighteen  years.  There  is  little 
effort  to  fill  the  position  of  assistant  engineer,  except 
by  promotion  from  a  lower  grade,  except  when  It  re- 
quires special  expert  knowledge  not  in  possession  of 
any  one  In  line  of  promotion.  The  rules  of  the  civil 
service  commission  do  not  allow  the  taking  in  of  out- 
side men,  and,  in  any  case,  the  applicant  for  the  posi- 
tion must  qualify  by  examination  conducted  by  the 
local  civil  service  commission,  whose  actions  are  gov- 
erned by -the  State  civil  service  commission.  The  sys- 
tem is  apparently  satisfactory.  My  conclusion  is  that 
the  system  is  good  and  will  be  good  so  long  as  we 
are  able  to  have  proper  men  in  office  "as  civif  service 
commissioners.  C.  M.  Mokse,  Deputy  Engineer  Com- 
missioner." 

Columbus,  Ohio. — "My  theory  is  that  the  employees 
in  the  department  of  civil  engineering  should  be  under 
civil  service  rules  and  appointed  after  competitive  ex- 
amination :  the  chief  engineer  and  his  assistants  should 
not  be  limited  In  any  manner  as  to  residence.  The 
citizens  are  entitled  to  the  best  service  which  it  Is 
able  to  obtain,  and  the  most  skilful  man  or  men, 
wherever  found,  should  be  available  for  such  service. 
Julian  Guiiios.  Chief  Engineer." 

St.  Louis.  Mo. — "The  engineering  work  of  this  city 
Is  under  the  control  of  a  board  of  public  improve- 
ments, consisting  of  six  members,  representing  the  va- 
rious branches  of  municipal  work.  The  president  of 
said  board  is  elected  by  the  people  every  four  years, 
the  members  are  appointed  by  the  mayor  for  a  term 
of  four  years,  the  assistant  engineers  are  appointed  by 
the  members  of  the  board  for  a  term  of  four  years. 
Up  to  tile  present  time  politics  have  not  been  consid- 
ered to  any  great  extent  in  the  appointments :  merit 
and  not  political  influence  are  considered.  I  would 
say  the  only  way  for  an  engineer  to  succeed  In  a  mu- 
nicipal office  is  not  to  affiliate  with  any  of  the 
party  organizations,  but  to  attend  strictly  to  his 
duties,  and  in  time  the  question  of  politics  of  an  engi- 
neer will  not  enter  into  the  appointment.  Jas.  C. 
T11AVILI..A.  Office  Superintendent." 

San  Francisco.  Cal. — "Under  the  charter,  which  went 
Into  effect  January.  1900.  the  city  engineer  is  appointed 
oy  the  board  of  public  works  and  holds  office  at  the  pleas 
ure  of  the  board.     The  board  members  are  appointed 
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by  the  mayor,  who  holds  office  for  two  years,  'Raid 
five  years'  practical  experience  as  such,  who  shall  be 
board  shall  appoint  a  civil  engineer  of  not  less  than 
designated  city  engineer.  He  shall  hold  his  office  at 
the  pleasure  of  the  board.  He  shall  serve  the  board 
exclusively,  and  shall  not  be  engaged  in  any  other 
business  while  he  is  in  service.'  C  K.  Gku.nsky,  City 
Engineer." 

Chicago.  III.  —  "Since  1807  the  city  engineer  of  Chi- 
cago has  been  appointed  under  the  civil  service  law 
after  having  passed  a  competitive  examination.  The 
assistant  engineers  are  appointed  in  the  same  manner. 
Removal  can  be  made  only  by  preferring  charges,  and 
the  accused  has  the  right  to  defend  himself  before  the 
civil  service  commission  before  the  discharge  can  be- 
come  effective.  Should  the  commission  consider  the 
charges  not  well  founded  it  orders  a  reinstatement. 
John  Ekicson,  City  Engineer." 

Philadelphia.  Pa. — "Since  April.  1SS7,  the  office  of 
chief  engineer  and  surveyor,  and  all  assistant  engi- 
neers and  subordinate  officers  of  the  bureau  of  surveys. 
have  been  filled  by  appointment  of  the  director  of  the 
department  of  pub'ic  works,  after  competitive  civil 
service  examinations.  These  examinations  have  proved 
satisfactory  and  resulted  in  raising  the  standard  of 
public  service  in  this  bureau  to  a  high  degree  of  effi 
dency.  Appointees  hold. office  during  good  behavior, 
and  may  be  removed  by  written  order  of  the  director, 
giving  reasons  therefor,  provided  it  is  not  done  for 
political  reasons.  As  a  result  of  the  system  of  com- 
petitive examinations  there  were  upon  the  list  of  em- 
ployees of  this  bureau,  engaged  on  public  work.s,  dur 
ing  this  spring  and  summer,  seventy-live  college 
graduates,  representing  most  of  the  colleges  and  uni- 
versities in  the  eastern  part  of  the  United  States,  and 
rendering  most  efficient  service.  (i.  S.  Wkhstku,  Chief 
Engineer." 

We  have  called  attention  to  the  ills,  and  in 
addition  we  wish  merely  to  lay  down  a  few 
principles  which  we  think  sliotild  help  guide 
the  steps  of  progress  in  this  matter.  First  of 
jiil  every  one  can  agree  to  the  principle  that  the 
city  engineer  should  be  selected  and  retained 
in  office  for  merit  alone.  Political  affinity 
should  not  he  taken  into  account  in  the  slight- 
est degree.  The  only  question  at  all  debatable 
is  how  to  bring  this  about.  To  place  the 
office  under  civil  service  regulations  will  natur- 
ally occur,  but  it  seems  evident  that  this  method 
in  its  usual  form  can  only  be  adopted  by  those 
cities  large  enough  to  maintain  a  competent 
civil  service  commission  without  finding  the  ex- 
pense a  serious  draft.  Moreover  there  are  so 
many  qualifications  for  a  city  engineer  whic'i 
can  not  be  properly  taken  into  account  in  any 
examinations,  that  there  is  room  for  serious 
doubt  whether  such  responsible  positions  can 
not  be  filled  by  direct  appointment  by  some 
intelligent  and  honest  appointing  power.  Even 
where  civil  service  regulations  are  adopted  for 
selecting  the  city  engineer,  the  appointing 
power  should  be  allowed  to  give  very  great 
weight  to  those  qualifications  which  can  not 
be  determined  by  examinations. 

In  the  majority  of  cities,  and  especially  not 
of  very  large  size,  it  seems  probable  that  the 
city  engineer  must,  at  least  for  a  long  time  to 
come,  continue  to  be  selected  by  means  very 
similar  to  those  now  in  u.se.  Any  of  these- 
means,  whether  by  election  or  by  appointment 
by  mayor,  council,  or  board  of  public  works, 
is  capable  of  giving  most  excellent  results  if 
administered  on  the  basis  of  appointment  for 
merit  alone,  and  does  in  some  cases  give  ex- 
cellent results.  Any  of  these  means,  on  the 
ether  hand,  is  subject  to  most  deplorable  almses 
when  not  administered  on  the  basis  of  merit. 
The  question  is,  then,  how  to  make  the  consid 
eration  of  merit  the  important  thing,  no  matter 
what  method  of  appointment  is  adopted.  It 
would  seem,  in  the  first  place,  that  the  law 
ought  to  carefully  specify  the  qualifications  for 
the  office.  Of  course  it  would  doubtless  be 
possible  to  evade  legal  requirements,  but  the 
fact  that  such  requirements  existed  would  help. 
The  law  should  specify  that  the  appointee 
should  be  a  civil  engineer  of  a  certain  tiaining 
(not  necessarily  school  training),  and  of  a 
certain  number  of  years  experience,  and  that 
he  should  have  a  recognized  high  professional 


standing.  If  we  ever  succeed  in  getting  our 
State  license  law  for  engineers,  a  State  license 
should  be  one  of  the  requirements.  Could  not 
the  law  require  that  the  professional  standing 
of  the  appointee  be  certified  by  a  temporary 
board,  one  at  least  to  be  a  civil  engineer  select- 
ed by  the  president  of  this  society? 

In  the  second  place,  the  tenure  of  office  ought 
to  be  during  good  behavior.  Of  course,  this 
would  carry  with  it  that  either  the  Board  of 
Public  Works,  the  Mayor  or  the  Council,  should 
have  the  power  of  removal  for  cause,  and  they 
ought  not  to  be  so  hampered  in  this  respect  as 
to  enable  an  incompetent  man  to  hold  on  to  his 
position,  but  the  engineer  should  be  given  the 
right  to  a  public  hearing  before  removal,  and 
should  have  redress  in  the  courts  against  in- 
justice. Making  the  tenure  of  office  during  good 
behavior  would  go  very  far  toward  rendering 
it  impossible  for  men  to  obtain  the  office  merely 
as  a  reward  for  political  services.  Moreover,  it 
takes  about  one  of  the  present  terms  of  office 
to  enable  a  man  to  become  thoroughly  acquaint- 
ed with  the  local  conditions  and  requirements  of 
his  work,  and  it  is  absurd  to  dispense  with  his 
services  just  as  they  become  most  valuable. 

In  the  third  place,  the  appointment  of  sub- 
ordinates in  the  city  engineer's  department, 
ought,  in  all  cases,  to  be  on  a  civil  service 
basis.  In  cities  too  small  to  maintain  a  civil 
service  commission,  the  examinations  could  be 
conducted  by  the  engineer,  assisted  by  other 
members  of  an  examination  board  appointed 
temporarily  or  permanently  by  the  Mayor.  The 
engineer  should  have  the  right  to  select  from 
the  eligible  list,  and  should  also  have  the  power 
of  making  removals  for  cause,  after  a  public 
hearing  given  the  person  removed.  Putting  the 
engineer's  force  on  a  merit  basis  will  help  re- 
move the  city  engineers  office  from  politics,  for 
it  would  then  be  impossibl(>  lor  any  one  to  de- 
mand from  him  promises  of  appointments  in 
payment  for  votes  and  other  assistance.  Also  it 
will  help  the  quality  of  the  city  engineer's  work 
to  have  his  force  permanent,  so  that  when  a 
new  city  engineer  is  appointed  he  may  at  once 
have  the  benefit  of  the  advice  and  experience 
of  subordinates  thoroughly  familiar  with  the 
locai  conditions  and  the  routine  of  the  depart- 
ment's work. 


Technolexicon. 


The  technical  dictionary  in  English,  French 
and  German,  comprising  a  complete  vocabulary 
of  terms  of  all  industries,  now  in  course  of  prep- 
aration by  the  Society  of  German  Engineers 
was  dest:ribed  in  some  detail  in  The  Engineer- 
ing Record  of  May  25,  1901,  and  September  6, 
1902.  The  collecting  of  words  was  begun  a  year 
and  a  half  ago,  but  it  is  expected  that  this  part 
of  the  task  will  not  be  completed  before  the  end 
of  next  year.  Then  the  compilation  of 
the  contributions  will  begin,  and  will  occupy 
about  two  years,  so  that  the  manuscript  will  be 
ready  to  go  to  the  press  by  tha  end  of  1906.  Not 
only  contributions  of  technical  terms  with  the 
translation  for  them  are  valued,  but  also  those 
which,  in  giving  merely  the  technical  term,  give, 
at  the  same  time,  an  explanation  thereof,  viz.:  — 
in  which  sense  or  in  which  connection  the  term 
is  used;  and  also  contributions  regarding  cus- 
tomary phrases  used  in  the  technical  language 
of  the  country  are  highly  appreciated.  If  a 
very  uncommon  term  is  communicated,  the 
source  where  the  term  may  be  found  should  be 
stated. 

The  principal  sources  tor  the  "Technolexi- 
con" are  these  contributions,  but  of  great  value 
are  aiso  catalogues,  price  lists  and  other  printed 
matter  of  industrial  firms,  from  which  technical 
terms  can  be  gathered  by  the  editorial  staff  in 
Berlin.     It  is  highly  desirable,   therefore,   that  . 


all  the  manufacturing  firms  publishing  cata- 
logues, price  lists,  etc.,  send  a  copy  of  their 
printed  matters  to  the  Editor  of  the  Technolexi- 
con, Dr.  Hubert  Jansen,  Berlin,  N.  W.  (7), 
Dorotheenstrasse  49.  It  is  thought  to  be  also  in 
the  Interest  of  such  firms,  for  the  "Technolexi- 
con," once  completed,  will  undoubtedly  prove  a 
valuable  help  in  the  work  of  translating  catar 
logues  from  one  language  into  another. 

All  those  who  may  desire  to  contribute 
through  collecting  terms  and  phrases,  may  ap- 
ply for  note-books,  especially  arranged  for  that 
purpose,  and  for  letters  of  information  directly 
to  Dr.  Jansen  or  to  Dr.  Alfred  Mueller,  150 
Nassau  Street,  New  York  City,  N.  Y. 


Meeting  of  New  England  Water    Works   Associa- 
tion. 


'  The  February  meeting  was  held  on  Wednes- 
day, February  11,  at  the  Hotel  Brunswick,  Bos- 
ton, with  President  Charles  K.  Walker  in  the 
chair,  Willard  Kent,  secretary,  and  present  also 
about  80  members  and  guests.  Five  new  mem- 
bers were  elected. 

Mr.  Robert  Spurr  Weston,  of  Boston,  read  a 
paper  on  The  Water  Supply  of  New  Orleans  and 
Its  Improvement.  Mr.  Weston  was  in  charge 
of  the  experiments  on  purification  which  were 
completed  a  few  months  ago,  and  his  paper  was 
a  brief  statement  of  the  present  condition  of 
the  water  supply,  followed  by  a  description  of 
the  principal  investigations  carried  on  and  their 
results.  He  showed  a  sample  of  the  Mississippi 
river  water  at  about  its  average  condition, 
which  was  a  revelation  to  most  of  the  members, 
and  followed  it  with  a  sample  of  water  which 
had  passed  one  of  the  experimental  purification 
plants;  on  account  of  its  freedom  from  color 
this  was  almost  as  much  of  a  surprise  as  the 
other. 

Mr.  Caleb  Mills  Saville,  division  engineer  on 
the  Metropolitan  water  works,  read  a  paper  on 
Pipes  and  Pipe  Laying  of  the  Metropolitan 
Water  Works,  profusely  illustrated  by  lantern 
slides.  Among  the  points  brought  out,  there 
may  be  noted:  Although  there  are  many  miles 
of  48^inch  and  60-inch  pipe,  there  are  in  the 
lines  no  gates  larger  than  36  inches,  long  re- 
ducers being  used  on  each  side  to  give  a  taper 
something  like  that  of  a  Venturi  meter;  changes 
in  direction  are  made  by  opening  joints  on 
straight  pipe  as  far  as  possible  with  joint  open- 
ing not  exceeding  1  inch;  when  special  curves 
are  used,  they  are  backed  with  concrete  to  take 
the  thrust,  and  the  joints  run  solid  with  lead; 
the  pipes  laid  very  carefully  to  line  and  grade, 
with  their  axes  usually  about  5  feet  below  the 
surface  of  the  ground;  water  is  lised  for  set- 
tling material  in  backfllliiig  trenches  whenever 
the  material  is  proper,  but  it  is  necessary  to  be 
careful  not  to  float  the  empty  pipe  line;  before 
acceptance  from  the  contractor,  all  pipe  lines 
are  tested  under  hydrostatic  pressure.  The 
slides  illustrated  many  interesting  details  of  the 
work  described,  most  of  which  related  to  pipe 
lines  20  inches  or  larger  in  diameter. 

It  was  announced  that  a  sub-committee  con- 
sisting of  Past-Presidents  Holden  and  Merrill 
had  been  appointed  to  consider  the  place  for 
holding  the  annual  convention,  and  that  they 
would  be  glad  to  receive  any  suggestions  from 
the  members. 


The  Water  Board  of  Cambridge,  Mass.,  in  its 
last  annual  report,  unanimously  recommends 
the  immediate  installation  of  a  complete  meter 
system,  and  to  that  end  advises. the  appropria- 
tion of  $25,000,  to  be  charged  to  the  water  works 
construction  account,  and  met  by  an  issue  of  • 
bonds  to  be  paid  out  of  the  water  works  receipts. 
This  sum  will  probably  provide  for  all  the  me- 
ters that  the  board  can  set  during  the  year. 
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The  Septic  Tank  at  LaGrange,  III. 
By  William  B.  Ewlng,  Chicago. 


LaGrange  has  a  population  of  3,500,  and  cov- 
ers an  area  of  one  and  one-half  square  miles. 
The  ground  is  undulating,  rising  to  the  south, 
excepting  a  triangular  strip  along  the  east  side, 
which  is  almost  level  and  is  aboui  16  feet  low- 
er than  the  main  portion  of  the  town.  A  com- 
bined system  of  sewerage  carries  not  only  the 
sewage  and  storm  water  of  the  town,  but  also 
the  drainage  from  a  tract  equally  as  large,  out- 
side of  the  town.  This  circumstance  compelled 
the  town  to  construct  a  larger  outlet  than  is 
usual  in  towns  of  its  area  and  population.  The 
system  consists  of  laterals  on  the  north  and 
south  streets  connecting  into  the  main  sewer, 
which  extends  east  and  west  through  the  cen- 
ter, to  the  outlet,  which  discharges  into  an 
open  ditch   about  4,000  feet  east  of   the   town. 


tending  from  the  roof  of  the  tank  to  2  feet  be- 
low the  flow  line,  which  prevent  the  gas  in  the 
tanks  from  escaping,  or  any  portion  of  the 
scum  from  passing  out  over  the  weirs.  Each 
compartment  slopes  toward  the  outlet  and  can 
be  drawn  oft  into  the  main  sewer  if  desired. 
An  accompanying  illustration  shows  the  sew- 
age flowing  from  the  tank.  The  discharge  pipe 
leading  to  the  main  sewer  is  inserted  in  the 
bottom  of  the  basis  just  iu  front  of  the  middle 
weir.  Another  Illnstration  is  a  view  of  the 
tank  looking  west.  The  main  sewer  lies  in  the 
street  outside  the  fence,  and  the  eflSuent  from 
the  tank  flows  from  the  basin  in  the  fore- 
ground back  into  the  main  sewer,  from  which 
the  sewage  was  intercepted. 

All  the  masonry,  is  constructed  of  concrete 
consisting  of  1  part  Portland  cement,  3  parts 
torpedo  sand  and  ,5  parts  crushed  limestone, 
thoroughly   tamped  into  forms.     The   roof  has 


General  View  of  Lagrange  Septic  Tank. 

This  ditch  empties  into  Salt  Creek  about  300 
feet  above  its  junction  with  the  Des  Plaines 
River.  The  diameter  of  the  main  sewer  where 
it  joins  the  outlet  is  514  feet.  In  the  storm 
water  area  of  the  La  Grange  sewers  there  are 
over  25  miles  of  paved  streets  which  afford  the 
storm  water  a  rapid  and  easy  flow  to  the  sew- 
ers, so  that  a  comparatively  light  rainfall  quick- 
ly increases  the  flow  in  the  sewers  and  pro- 
duces a  marked  increase  in  the  flow  in  the 
main  sewer. 

To  avoid  passing  all  the  storm  water  through 
the  septic  tank  and  to  intercept  the  sewage  and 
the  first  flood  wave  of  storm  water,  a  weir  was 
built  at  a  high  point  in  the  main  and  a  12- 
inch  sewer  pipe  laid  from  the  weir  to  the  sep- 
tic tank,  a  distance  of  about  1,000  feet.  That 
portion  of  the  sewage  below  the  top  of  the  weir 
passes  through  the  12-inch  conduit  into  a  set- 
tling chamber,  where  any  sand  or  mud  washed 
from  the  streets  is  prevented  from  entering 
the  tanks.  These  chambers  are  constructed  in 
duplicate,  each  being  12x14  feet  and  6  feet  deep. 
E^ach  chamber  has  a  valve  at  the  inlet  and  out- 
let and  also  a  valve  through  which  its  contents 
can  be  drained  into  the  main  sewer,  when  it  is 
necessary  to  empty  it 

The  sewage  flows  from  the  settling  chamberj 
into  the  septic  tank,  which  consists  of  three 
separate  compartments,  side  by  side,  each  100 
feet  long,  10  feet  wide  and  10  feet  deep,  covered 
with  a  roof  of  concrete  6  inches  thick.  The 
depth  of  the  sewage  in  each  tank  is  7  feet.  The 
sewage  is  stored  from  twelve  to  eighteen  hours 
and  flows  from  the  tanks  over  three  weirs  in 
thin  transparent  sheets,  dropping  18  inches  into 
a  shallow  basin,  from  which  it  discharges  back 
into  the  main  sewer.  Bach  compartment  is 
provided  with  a  valve  at  the  inlet  by  which 
the  flow  may  be  regulated  or  cut  oft,  and  a  sep- 
arate weir,  over  which  the  effluent  flows.  Three 
feet  from  the  outlet  there  are  baffle  boards  ex- 
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clear  spans  of  10  feet  and  is  built  of  concrete 
6  inches  thick  reinforced  by  heavy  woven  wire 
netting  embedded  in  the  lower  quarter.  The 
top  is  covered  with  1  inch  of  cement  mortar, 
floated  to  a  smooth  surface.  The  work  was 
designed  by  the  writer  and  constructed  under 
his  direction  by  the  contractor,  Mr.  R.  J.  Nash, 
of  Chicago.  It  was  completed  and  the  sewage 
turned  in  on  November  15,  1901,  and  has  been 
in  continuous  operation  since. 

The  developments  following  the  beginning  of 
use  of  the  tank  were  somewhat  interesting.  Ie 
a  few  days  the  entire  surface  of  the  sewage 
was  covered  with  large  bubbles  of  gas  and  a 
little  later  by  the  basis  of  a  scum,  in  a  curd- 
ling or  clotting  at  the  surface,  which  gradu- 
ally thickened  into  isolated  patches  of  a  leath- 
ery scum  of  black  decomposed  matter  covered 
with  a  tough  crust,  puffed  up  with  gas.  These 
patches,  enlarging,  later  extended  over  the  en- 
tire surface.  The  roof  being  exposed  to  the 
changes  in  tempe|[ature,  the  contents  of  the 
tank  were  susceptible  to  extreme  changes.  Dur- 
ing the  winter  the  gcum  was  very  slow  in  form- 
ing, and  no  heavy  coating  grew  until  the  mid- 
dle of  May,  at  which  time  it  was  a  foot  thick 
and  so  remained,  the  surface  drying  and  crack- 
ing, as  shown  in  one  of  the  photographs  which 
is  a  view  in  one  of  the  manholes.  The  appar- 
ently slow  growth  of  the  scum  during  the  win- 
ter seemed  to  have  no  bad  effect  on  the  efllu- 
ent  of  the  tanks;  upon  the  flfth  day  it  cleared 
up,  was  free  from  odor  and  color  and  no  fur- 
ther decomposition  was  apparent  in  the  sam- 
ples that  were  taken  from  time  to  time  dur- 
ing  the  year. 

The  object  of  the  plant  was  to  remove  the 
cause  of  offensive  odors  produced  by  decompos- 
ing sewage  in  the  open  ditch.  This  has  been 
successfully  accomplished,  and  no  complaints 
have  been  made  since  the  plant  has  been  in 
operation.     The  design   of  the  plant  provided 


for  filtration  of  the  effluent,  if  necessary;  but 
at  the  present  time  there  has  been  no  occasion 
for  further  treatment.  Usually  no  odor  is  per- 
ceptible at  or  near  the  tank,  and  except  at  rare 
intervals  on  windy  days,  the  tank  cannot  be 
located  by  the  sense  of  smell.  The  beneficial 
effects  of  mechanical  action  on  the  sewage  in 
assisting  the  action  of  the  tank,  as  noted  in 
a  recent  report  of  the  State  Board  of  Health 
of  Massachusetts  is  apparent  in  the  La  Grange 
tank,  the  sewage  varies  in  character  from  a 
strong  domestic  sewage  during  a  period  of  dry 
weather  to  a  weak  solution  of  storm  water  fol- 
lowing heavy  rain  storms,  which  flowing 
through  several  hundred  feet  of  sewers  and  a 
thousand  feet  of  the  conduit  leading  to  the 
tank,  breaks  up  the  solids  into  small  particles 
which  more  readily  yield  to  the  action  of  the 
tank  and  prevent  the  accumulation  of  depos- 
its. The  writer  is  of  the  opinion  that  the  loca- 
tion of  a  septic  tank  is  one  of  the  important 
considerations  in  its  design  and  operation. 

The  variation  in  the  quality  of  the  sewage, 
as  noted  before,  has  produced  no  apparent  effect 
on  the  character  of  the  effluent,  the  difference 
in  strength  of  the  sewage  is  counteracted  by  a 
corresponding  variation  in  the  time  of  storage 
in  the  tank;  the  strong  sewage  being  at  a  time 
of  minimum  flow,  remains  longer  under  the 
septic  action,  while  the  storm  water  flow,  a 
maximum,  passes  through  the  tank  in  a  cor- 
respondingly shorter  time.  During  a  period  of 
heavy  storms,  the  effluent  is  at  times  turbid. 
A  large  number  of  soundings  were  made  during 
the  year  without  detecting  any  deposit  on  the 
bottom  of  the  tank.  At  the  end  of  continuous 
operation  for  one  year,  a  compartment  was 
drawn  off.  Its  sides  were  slimy,  and  on  the 
bottom   there  remained  a  thick   slime  about  1 


ScuAi  IN  SEPnc  Tank. 
Viewed  through  a  manhole. 

inch  deep,  which,  on  the  removal  of  its  water, 
left  a  dry  scum  less  than  Ys  of  an  inch  thick. 


"Science  Abstracts"  hereafter  will  be  pub- 
lished in  two  sections.  Section  A, — -physics  em- 
.bracing  light,  including  photography;  heat: 
sound;  electricity  and  magnetism;  chemical 
physics  and  electro-chemistry;  general  physics; 
meteorology  and  terrestrial  physics;  physical 
astronomy.  Section  B,  embracing  steam  plant, 
gas  and  oil  engines;  automobiles;  oil  engine 
driven  ships  and  launches;  balloons  and  air- 
ships; general  electrical  engineering;  including 
industrial  electro  chemistry;  electric  genera- 
tors, motors  and  transformers;  electrical  dis- 
tribution, traction  and  lighting;  telegraphy  and 
telephony.  The  American  Physical  Society  is 
now  joined  with  the  Institution  of  Electrical 
Engineers  and  the  Physical  Society  of  London 
in  the  direction  of  the  publication  and  has 
elected  Professor  E.  H.  Hall,  of  Harvard  Univer- 
sity as  its  representative  on  the  publishing 
Committee.  In  consequence  of  this  arrange- 
ment, Section  A  will  in  future  be  received  by  all 
members  of  the  American  Physical  Society. 
The  American  Institute  of  Electrical  Engineers 
is  also  co-operating  with  the  Committee. 


Feb.  21,  1903. 
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A  Proposed  Subway  System  for  Chicago. 


There  has  recently  been  made  public  a  very 
comprehensive  report  entitled  "The  Engineering 
and  Operating  Features  of  the  Chicago  Trans- 
portation Problem,"  submitted  to  the  committee 
of  local  transportation  of  the  Chicago  City 
Council  by  Mr.  Bion  J.  Arnold,  consulting  elec- 
trical engineer,  Nov.  19,  1902.  The  report  is 
made  in  fulfilment  of  a  contract  between  the 
city  of  Chicago  and  Mr.  Arnold  for  the  prepara- 
tion of  estimates,  designs,  plans,  appraisals,  and 
opinions  concerning  the  existing  or  possible  trac- 
tion companies;  their  cost  of  operation  and 
earnings;  capitalization  and  general  statistics, 
which  was  to  include  an  estimate  of  the  cost 
of  an  adequate  new  system  and  its  net  earnings, 
designs  and  estimates  for  construction  and  oper- 
ation of  an  underground  conduit  system;  for 
the  re-arrangement  of  present  surface  lines  out- 
side the  business  district;  plans  of  subways  in 
the  business  district  and  reports  on  wages,  rules 
and  regulations  for  employes  with  recommenda- 
tions for  changes  thereof;  a  design  for  rails  to 
protect  the  street  pavements;  maps  of  the  pres- 
ent and  re-arranged  terminal  facilities  and  re- 
ports on  the  practicability  of  operating  single 


stract  of  Mr.  Arnold's  conclusions  and  recom- 
mendations, together  with  some  explanation  of 
the  principal  structural  features  of  the  proposed 
subway  system. 

The  report  is  divided  Into  six  parts,  namely: 
Discussion  of  Street  Railway  Systems  and  Con- 
duits; Inadequacy  of  Present  Terminals  and 
Service,  with  Recommendations  for  Improve- 
ment under  Divisional  Ownership;  Growth  of 
Population,  Development  of  Transportation, 
Probable  Future  Increase;  Capitalization  and 
Official  Results  of  the  Past;  Through  Routes, 
Universal  Transfers  and  "One-City-One-Fare;" 
Discussion  of  New  Unified  System  of  Street 
Railways,  Technical  Problems,  Valuations  and 
Estimates.  The  ten  appendices  give  tabulated 
data  on  the  length  and  time  of  round  trip,  the 
maximum  number  of  cars  operated  on  the  pres- 
ent routes,  recommend  routes  for  operation  un- 
der unification  and  divisional  ownership,  and 
give  schedules  of  transfer  points,  the  streets  oc- 
cupied by  different  railways  and  the  streets  on 
which  it  is  recommended  to  construct  new  tracks. 

Mr.  Arnold  aclinowledges  the  co-operation  of 
the  railway  companies  in  Chicago  and  other 
cities  and  the  valuable  assistance  received  by 
him  from  Messrs.  Charles  V.  Weston,  C.  E.,  Au- 


A  system  of  street  car  subways  must  even- 
tually be  built  in  the  business  district  and 
should  be  provided  with  galleries  for  present 
and  future  underground  utilities.  Alternative 
plans  are  presented,  one  for  a  single  level  sys- 
tem costing  $16,000,000  and  the  other  with  both 
high  and  low  level  subways  to  cost  $20,000,000, 
either  of  which  could  be  constructed  in  succes- 
sive portions.  A  unified  system  of  combined 
surface  and  subway  street  railway  tracks  hav- 
ing a  total  of  745  miles  of  single  track,  is  pro- 
posed at  an  estimated  cost  of  $90,000,000  for  the 
two-level  subway  systems.  Immediate  improve- 
ments of  the  local  transportation  facilities  may 
be  effected  by  substituting  electric  for  cable 
power  and  routing  the  cars  according  to  accom- 
panying plans,  so  as  to  enter  the  city  from  the 
north  and  west  sides  over  bridges  until  the 
subways  shall  be  constructed. 

An  underground  electric  conduit  system  at 
$100,000  per  mile,  exclusive  of  paving,  is  recom- 
mended for  the  business  district;  elsewhere  the 
cost  is  estimated  at  $70,000  per  mile.  Special 
grooved  girder  rails  are  recommended  for  well- 
paved  streets  and  the  girder  type  on  poor- 
ly paved  streets.  Single  fares  could  be 
afforded    by    a    unified    company,   or  transfers 
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cars  instead  of  car  trains;  of  universal  trans- 
fers; of  through  routes  versus  down  town  termi- 
nals and  joint  use  of  tracks;  on  the  transforma- 
tion of  cable  to  underground  electric  lines;  on 
the  re-arrangement  of  the  Union  loop;  on  the 
prevention  of  electrolysis;  estimates  of  fran- 
chises and  of  the  cost  and  advisability  of  cement 
roadbeds  for  street  car  tracks.  Mr.  Arnold  was 
also  to  serve  as  consulting  engineer  to  the  com- 
mittee, and  was  to  receive  a  compensation  of 
$10,000,  plus  expenses. 

All  of  the  above  data  is  included  in  the  report 
which  comprises  about  three  hundred  pages  of 
text,  including  appendices,  fifteen  folded  plates 
showing  subway  construction  and  stations  and 
details  of  tracks  and  conduits,  and  a  case  of 
fourteen  large  maps  of  present  and  re-arranged 
surface  tracks,  subway  routes,  terminal  loops, 
etc.  The  whole  is  an  elaborate  and  comprehen- 
sive treatment  showing  thorough  study  and  skill 
in  the  consideration  of  the  problem  and  giving 
valuable  statistics,  plans  and  designs  which  em- 
brace a  large  amount  of  detailed  Information 
clearly  stated  and  conveniently  arranged.  It  is, 
of  coarse,  impossible  to  give  even  an  adequate 
summary  of  this  data  in  the  limited  space  avail- 
able, and  we  therefore  present  merely  an  ab- 


gustine  W.  Wright,  Oren  Root,  Jr.,  and  George 
C.  Sikes.  He  refers  to  a  consideration  of  ele- 
vated sidewalks,  movable  sidewalks,  sub- 
sidewalks,  railways  and  other  schemes, 
and  to  the  question  of  utilizing  the 
water  power  from  the  Sanitary  District 
for  generating  electricity  to  operate  the  street 
railways;  but  submits  no  recommendations  or 
data  concerning  them,  his  endeavor  having  been 
to  outline  several  plans  for  the  eventual  se- 
curing of  the  best  surface  railway  transporta- 
tion facilities.  Immediate  relief  is  only  possible 
with  a  plan  of  surface  tracks  designed  to  ulti- 
mately become  a  part  of  a  combined  system 
which  will  provide  for  present  needs,  through 
traflJc  and  the  abandonment  of  the  river  tunnels 
for  street  car  purposes  and  their  retention  for 
future  subway  uses.  In  conclusion  he  recom- 
mends that  a  street  car  passenger  should  be 
carried  over  a  route  between  any  two  points 
within  the  city  limits  for  a  single  fare;  that 
routes  through  the  business  district  ought  to 
be  substituted  for  down  town  terminals  wher- 
ever possible;  and  outside  the  business  district 
that  the  detached  lines  should  be  connected  and 
cars  operated  over  them  on  the  through  route 
principliB. 


could  be  given'fcetween  divisional  companies.  A 
reasonable  regulation  of  traffic  is  considered  es- 
sential to  the  improvement  of  the  street  car  ser- 
vice and  to  prevent  its  present  unwarrantable  in- 
terference with  it.  It  is  recommended  to  in- 
crease the  length  of  the  station  platforms  of 
the  Union  elevated  loop  now,  and  later  to  pro- 
vide stub  end  terminals  just  outside  the  loop. 

The  development  of  the  subway  plans  has  had 
in  view  the  ultimate  unification  of  all  street  rail- 
way facilities;  the  operation  of  cars  between 
the  various  divisions  of  the  city  through  the 
business  district,  or  the  divisional  operation  of 
the  cars  using  the  subway  system  as  a  loop 
terminal  or  a  combination  of  these  methods  of 
operation;  the  construction  of  the  system  aS 
close  as  possible  to  the  street  level ;  this  arrange-, 
ment  to  provide  maximum  efficiency  with  a' 
minimum  length  and  the  disposition  of  all  un- 
derground utilities,  so  as  to  be  easily  accessible 
without  destroying  the  street  surface  and  with- 
out direct  connection  with  the  transportation 
subway. 

It  is  assumed  that  the  entire  width  of  the' 
street  between  building  lines  is  available  for 
public  use  and  that  all  pipes  and  conduits, 'es- 
pecially in  business  districts,  should  be  placed 
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in  properly  constructed  galleries  built,  wherever 
practicable,  underneath  the  sidewalks.  The 
length  of  proposed  subways  is  20,825  linear  feet 
of  double  track  and  20,000  linear  feet  of  single 
track  structure,  exclusive  of  river  tunnels.  Typi- 
cal cross  sections  are  given  of  the  double  track 
subway  over  large  and  small  telephone  tunnels, 
through  the  station,  through  the  intersection 
with  the  low  level  subway,  and  through  the 
single  track  subway  and  the  elevated  railroad 
on  Wabash  Avenue.  Plans  and  cross  sections 
are  also  given  of  double  and  single  track  sta- 
tions, and  there  are  details  of  electric  conduits. 

The  normal  sections  are  rectangular  with  a 
steel  framework  of  transverse  bents  of  I-beam 
columns  and  roof  beams  with  concrete  floor 
sidewalks  and  roof  arches.  Where  center  col- 
umns are  used  they  are  built  up  of  plates  and 
angles  and  the  structure  is  protected  by  a 
waterproof  coating. 

In  order  to  provide  for  the  present  maximum 
dimensions  of  SMs  leet  wide,  11  feet  high  and  47 
feet  long  of  the  50,000-pound  trolley  cars,  the 
subway  would  have  interior  dimensions  of  14^4 
feet  in  height  ancf  25  feet  in  width,  allowing 
clearances  of  20Vj  inches  on  the  sides  of  the 
cars,  which  would  be  maintained  on  curves  and 
would  allow  safe  passage  for  employes  between 
the  tracks.  The  minimum  depth  of  platform 
floors  is  assumed  to  be  18^4  feet  below  street 
grade,  and  it  is  proposed  to  construct  the  sub- 
ways chiefly  in  trenches  covered  with  plank 
roofs  on  which  the  street  traffic  could  be  main- 
tained. 

Within  the  subway  district  it  is  proposed  to 
provide,  on  each  side  of  the  subway,  a  high 
level  gravity  system  of  sewers  for  all  house 
drainage  at  and  above  the  first  floor  level  and 
for  storm  water.  This  w^uld  pass  over  the 
subway  entrance  and  discharge  directly  into  the 
river.  A  low  level  sewer  would  be  provided  for 
the  basement  drainage  of  buildings  and  for  the 
subway  drainage,  and  would  discharge  into  re- 
ceiving wells  emptied  by  pumps.  These  sewers 
would  be  single  lines,  except  when  parallel  to 
the  telephone  tunnels,  where  there  would  be 
one  on  each  side.  It  is  proposed  to  install  Jn 
the  subway  district  a  36-inch  belt  water  main 
connected  to  the  various  pumping  stations.  This 
will  have  feeders  to  lateral  supply  mains,  which 
will  be  connected  with  such  of  the  present  pipes 
as  are  not  disturbed  by  the  subway  construction, 
and  so  provide  for  complete  circulation  or 
water.  A  similar  arrangement  would  be  made 
for  a  gas  circulating  system. 

Electric  wires  and  cables  would  be  run  paral- 
lel to  the  subway  in  galleries  approximately  9% 
feet  wide  and  11  feet  high  in  the  clear  with  an 
arched-roof,  which  would  also  serve  as  the 
floor  for  a  gallery  just  below  street  level  to  con- 
tain the  high  level  sewer  and  pneumatic  tubes. 
The  electric  gallery  would  be  continuous  be- 
tween subway  stations  and  would  occupy  the 
space  between  the  subway  wall  and  curb  wall 
at  the  outer  edge  of  the  sidewalks.  Electric  wires 
and  cables  would  be  carried  on  racks  and  would 
pass  underneath  the  station  platforms  In  tile 
conduits  terminating  in  manholes  outside  the 
subway  walls  at  the  ends  of  the  platforms.  Sec- 
vice  mains  for  each  block  are  to  be  carried  In  a 
gallery  occupying  the  first  5  feet  inside  the  curb 
wall,  and  having  its  roof  formed  by  the  con- 
crete sldewalK.  Between  this  gallery  and  the 
building  line  there,  would  be  another  gallery 
for  water  pipes,  with  gas  mains  packed  in  sand 
above  its  roof.  Service  ducts  20  feet  apart 
would  be  provided  for  connecting  the  buildings 
on  both  sides  of  the  street  with  the  electric  main 
galleries. 

By  the  construction  of  three  or  more  north 
and  south  subways,  and  three  or  more  low  level 
east  and  west  loops  with  double  deck  stations. 
It  is  believed  that  the  entire  street  car  traffic 


of  the  business  center  of  Chicago,  except  what 
would  be  handled  by  the  surface  loops,  could  be 
kept  underground  for  several  years  to  come. 

The  typical  cross  section  for.  a  double-track 
subway  In  a  66-foot  street  over  a  small  tele- 
phone tunnel  differs  chiefly  from  the  cross  sec- 
tion here  shown  in  that  the  lateral  galleries  are 
smaller  and  narrower  and  the  main  electrical 
galleries  are  proportionately  higher,  with  flat  in- 
stead of  arched  roofs,  and  that  there  is  only  one 
low-level  sewer  which  is  located  over  the  crown 
of  the  telephone  tunnel.  The  single  track 
subway  structure  is  shown  located  between  the 
elevated  railroad  and  the  existing  sidewalk 
vaults,  the  outer. wall  of  the  latter  forming  part 
of  the  wall  of  a  three-story  manhole.  The  op- 
posite wall  of  this  manhole  forms  one  wall  of 
the  subway.  The  upper  story  of  the  manhole 
gives  access  to  the  high  level  sewer,  the  middle 
story  to  the  continuous  water  service  subway 
and  the  lower-  story  as  a  lateral  extension  a 
short  distance  under  the  subway  to  the  low  level 


extending  to  the  building  line  on  one  side  of 
the  subway  and  having  beyond  it,  in  the  middle, 
a  waiting  room  about  37  feet  square  on  the 
center  line  of  an  Intersecting  street  with  ticket 
office  and  exit  turnstiles  between  it  and'  the 
platform.  The  entrance  to  this  waiting  room 
is  by  two  stairways  in  the  corners  opposite  the 
subway,  and  there  are  toilet  rooms  and  closets 
between   the  stairways  and  the  subway. 

The  rail  recommended  is  laid  on  a  concrete 
beam  and  has  a  girder  section  and  is  9  inches 
high  with  a  6-inch  bottom  flange  and  7/16-inch 
web  and  a  5  5/32-inch  grooved  top  flange  which 
resembles  that  used  in  Philadelphia;  but  has 
the  wheel  bearing  made  heavier  and  curved.  It 
is  adapted  to  new  asphalt,  brick  or  dressed  gran- 
ite pavements,  but  is  not  advised  for  other 
streets.  The  interposition  of  a  well  dressed  rib- 
bon of  granite  between  the  rails  and  the  asphal- 
tic  pavements  is  considered  desirable.  Sections 
of  the  rails  used  in  a  number  of  cities  are  given. 
It   is  considered   necessary  to  provide  cement 


Plan  of  Roof  Trusses  and  Supports,  Ansonia  Hotel  Palm  Garden. 


sewer.  This  arrangement  does  not  show  any 
provision  for  electric  mains  or  gas  or  service 
pipes. 

The  section  through  the  intersecting  subways 
at  a  double  deck  station  shows  the  upper  tracks 
parallel  to  and  on  the  center  line  of  the  street 
with  narrow  entrance  stairways  just  inside  each 
curb  and  the  platforms  between  them  and  the 
upper  tracks.  The  stairways  are  continued  in 
the  same  plane  to  the  lower  subway.  The  spaces 
over  the  upper  platforms  form  galleries  for 
the  high  level  sewers,  and  outside  the  stairways 
there  are  three-story  galleries  reaching  from  the 
pavement  to  the  level  of  the  upper  tracks  and 
containing  in  the  lower  part  electric  cables.  In 
the  upper  part  gas  mains  with  sand  fliling  and 
between  them  and  high  and  low  pressure  water 
mains,  the  whole  construction  occupying  all  the 
space  between  building  lines.  The  platforms  have 
a  ticket  office  at  each  end  and  exit  turnstiles  in 
the  center.  For  the  single  track  subway  a 
platform  125  feet  long  and  19  feet  wide  Is  shown 


concrete  roadbeds  for  25-ton  electric  motor 
cars  on  Chicago  soil.  Where  the  concrete  longi- 
tudinal beams  entirely  enclose  the  lower  part 
of  the  rails  they  are  connected  by  a  continuous 
concrete  surface  and  the  use  of  wood  is  dis- 
pensed with. 


Structural  Steel  Work  in     the    Ansonia    Apart- 
ment Hotel,  New  York. — III.  Palm  Garden  Roof. 


The  lower  part  of  30x40  foot  west  court  of 
the  Ansonia  building,  on  the  73rd  street  side,  is 
designed  to  be  used  as  a  palm  garden.  It  is  cov- 
ered with  a  convex  steel  and  glass  roof  support- 
ed about  6  feet  beyond  the  building  line  of  the 
walls  on  the  three  sides  of  the  court  on  the 
cantilever  ends  of  the  regular  second  floor  gird- 
ers, which  have  fulcrums  on  the  top  flanges 
of  pairs  of  wall  girders  connected  to  the  iron 
columns  and  supporting  the  second  story  wall 
masonry  In  the  usual  way.  The  ends  of  the 
cantilevers  are  weI?-connected  to  pairs  of  hori- 
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zontal  12-lnch  I-beams  parallel  with  the  court 
walls,  and  having  on  their  top  flanges,  seats  for 
the  lower  ends  ot  the  steel  roof  trusses,  which 
are  curved  lattice  girders  with  a  lower  chord 
radius  of  about  S'^i  feet  and  have  their  ends 
continued  vertically  about  6%  feet  below  the 
springing  line,  thus  giving  a  clere-story  3V2 
feet  high  above  the  top  ot  the  sloping  side  roof 
which  covers  the  outer  ends  of  the  cantilever 
beams. 


give  intermediate  support  for  the  2x2-inch  T- 
bars  about  1  foot  apart  in  vertical  planes,  curv- 
ed to  correspond  with  the  upper  chords  of  the 
lattice  girder  trusses.  The  feet  of  these  bars 
rest  on  a  belt  channel  just  below  the  spring- 
ing line,  which  divides  the  top  of  the  clere- 
story. The  latter  is  filled,  as  shown  in  the  ele- 
vations, with  a  light  angle-iron  framework 
which  gives  a  sort  of  arcade  of  narrow  arches 
reaching  to  the  top  of  the  sloping  side  root. 
The  under  side  of  this  lower  roof,  and  the  fascia 
girder  on  which  the  feet  of  its  rafters  are  sup- 
ported, is  paneled  with  ornamental  sheet  metal 
which  forms  a  kind  of  hollow  cornice  connecting 
the  domed  ceiling  with  the  flat  ceiling  under  the 
second  floor.  The  lantern  has  a  hip  roof  and 
the  entire  roof  and  wall  surface  from  its  apex 
to  the  bottom  of  the  main  clere-story  is  com- 
pletely covered  with  ribbed  glass  in  fixed  panels, 
the  only  ventilation  being  through  the  pivoted 
sides  of  the  lantern. 

The  exposed  faces,  lower  parts  of  the  trusses 

and  of  the  main  girders  which  support  them  are 

covered   with   ornamental    cast-iron   work  and 

stamped  sheet  steel  panels,  and  all  of  the  trusses, 

beams  and  purlins  are  covered  with  copper. 

In  the  general  plan  of  the  roof  and  cantilever 

system,  the  horizontal  beams  in  the  plan  of 

the  second  floor  are  shown  by  broken  lines. 


Finished  3CSI  Floor 


An  Electric  Railway  Bridge  Accident. 


An  accident  on  the  Berkshire  Street  Railway, 
in  Lee,  Mass.,  in  which  an  electric  car  and  a. 
steel  bridge  were  demolished,  but  which  for-, 
tunately  caused  no  loss  of  life,  should  be  seri-. 
ously  considered  by  every  person  interested  in, 
the  operation  of  electric  railways.  There  are. 
comparatively  few  wrecks  .  on  electric  lines 
which  do  not  teach  something  of  value,  and  this, 
accident  contains  an  unusual  amount  of  food 
for  thought. 

A  double  truck  electric  car  weighing  48,000 
pounds,  while  rounding  a  curve  at  the  entrance 
to  a  through,  riveted-truss  bridge  over  the 
Housatonic  River,  left  the  rails,  and,  after 
breaking  oft  two  wooden  trolley  poles,  struck 
the  inclined  end  post  of  the  outside  truss,  de- 
molished almost  every  member  of  the  bridge, 
and  was  itself  so  completely  wrecked  that  the 
remains  of  the  car  body  were  burned. 

A  long  tangent,  practically  level,  ends  near 
the  entrance  to  the  bridge  in  a  curve  of  50 
feet  radius.  The  curve  itself  ends  approximately 
10  or  15  feet  from  the  bridge  abutment.  The 
floor  of  the  bridge  was  provided  with  inside 
guard  rails  which  were  carried  well  around  the 
curve.  The  motorman  and  conductor  were  the 
only  persons  on  the  car,  which  at  the  time  of 
the  accident,  11  P.  M.,  was  within  less  than  a 
mile  of  the  car  barn  where  the  car  was  to  have 
been  left  for  the  night.  The  car  struck  the  curve 
at  a  high  rate  of  speed.  The  wheels  of  the  front 
truck  rounded  the  curve  safely,  but  the  rear 
truck  wheels  left  the  rails  about  30  feet  from 
the  end  of  the  bridge.  The  two  trolley  poles 
above  mentioned  were  about  7  feet  from  the 
outside  rail  and  were  struck  by  the  eaves  of 
the  car  ana  broken  off.  As  the  car  swung 
around,  it  struck  and  broke  the  end  post  of 
the  outside  truss.  The  rear  end  then  fell 
into  the  river  and  the  front  end  re- 
mained on  the  bridge.  Neither  the 
motorman   nor  the   conducter  was 


Finished 
ZV  Floor 


Half  Transverse  Section 
Lookinq  North. 

The  trusses  are  like  dome  ribs  arranged  at 
the  bottom  on  the  three  sides  of  a  23xl9-foot 
rectangle  and  abutting  at  the  top  on  the  sides 
of  a  rectangular  lOxOVa-foot  curb,  concentric 
with  the  base  of  the  roof  trusses.  The  curb  is 
made  of  lattice  girders,  having  their  depth  equal 
to  that  of  the  roof  trusses  at  the  top,  and  sup- 
ports a  lantern  with  its  vertical  sides  in  the 
planes  of  the  curb  girders.'  The  street  end  of  the 
roof  is  set  back  about  5  feet  from  the  building 
line,  and  is  carried  by  a  special  arch  truss 
shown  only  in  end  elevation  in  the  accompanying 
drawing.  This  arch  is  supported  just  inside  the  snsipoor 
front  wall  on  the  main  longitudinal  girders 
which  carry  the  other  roof  trusses.  The  spring- 
ing line  is  near  the  level  of  these  girders,  and 
the  crown  of  the  arch  is  at  the  springing  line 
of  the  regular  roof  trusses. 

There  are  four  transverse  intermediate  roof 
trusses,  two  on  each  side  of  the  court,  and  four 
similar  hip  trusses  seated  at  the  corners  of  the 
rectangle  and  abutting  against  the  top  curb  at 
the  centers  of  its  ends.  One  longitudinal  truss 
extends  from  the  apex  of  the  two  hip  trusses, 
at  the  inner  end  of  the  roof,  to  the  middle  of 
the  lower  end  beams.  The  trusses  are  connect- 
ed a  little  above  the  haunchos  by  longitudinal 
and  transverse  6-inch  I-beams  with  their  webs 
in  radial  planes  as  indicated  by  the  plan  and 
cross  sections.    These  beams  serve  as  girders  to 


Glass  and  Steel  Dome  for    Palm  Garden  and  Grill   Room 


the  cantilevers  and  roof  members  being  drawn 
full. 

Mr.  Paul  E.  Duboy  was  the  architect;  Mr. 
Philip  E.  Raqu6,  the  consulting  engineer,  and 
Mr.  Edward  Raqu6,  the  engineer  in  charge  for 
Mr.  W.  E.  D.  Stokes,  the  owner  and  builder.  The 
structural  steel  work  was  built  and  erected  by 
Messrs.  J.  B.  &  J.  M.  Cornell,  with  Mr.  C.  J. 
Wolfe,  engineer  in  charge  of  the  draughting  de- 
partment. The  copper  and  skylight  work  was 
done  by  A.  J.  Ellis  &  Company. 


injured,  although  the  .latter  was  thrown  through 
the  car  window  upon  the  ice  in  the  river.  The 
motorman  claims  to  have  applied  the  air  brake 
when  within  150  or  200  feet  of  the  curve  and 
that  the  brake  failed  to  work.  He  estimates 
the  speed  of  the  car  at  15  miles  per  hour  when 
it  struck  the  curve.  About  one  mile  before  he 
reached  the  bridge  he  had  occasion  to  apply 
the  brake  and  it  worked  satisfactorily.  The 
officials  of  the  company  claim  that  the  brake 
was  in  working  order. 
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Pennsylvania's  Portland  Cement  Industry. 

The  Department  of  Internal  Affairs,  of  Penn- 
sylvania, has  recently  issued  an  historical  and 
statistical  monograph  on  the  manufacture  of 
cements,  treating  especially  of  the  Portland 
cement  industry  in  that  commonwealth.  The 
report  was  prepared  by  Mr.  Robert  W.  Lesley, 
Assoc.  Am.  Soc.  C.  B.,  president  of  the  Ameri- 
can Cement  Company,  and  is  illustrated  with 
views  of  cement  works  and  quarries  and  cuts 
of  a  number  of  the  machines  used  in  the 
working  of  Portland  cement.  The  ancient  and 
more  recent  history  of  cement  and  its  produc- 
tion are  reviewed  at  some  length,  analysis  of  a 
number  of  American  and  European  Portland 
cements  are  given  and  some  statistics  relating 
to  the  manufacture,  consumption,  importation 
and  exportation  of  cement  are  presented. 

To  Smeaton,  the  constructor  of  the  Eddy- 
stone  light  house.  Is  given  the  credit  of  the 
discovery  of  hydraulic  mortars.  His  problem 
was  the  construction  of  foundations  under 
water  in  a  difficult  place,  and  it  was  imperative 
that  mortar  to  set  under  water  should  be  had. 
Out  of  this  necessity  grew  the  first  introduc- 
tion of  hydraulic  cement  or  hydraulic  lime- 
stone mortar.  In  the  course  of  his  work  he 
made  a  number  of  experiments  in  the  way  of 
burning  various  limestones  for  the  purpose 
of  procuring  lime  for  his  construction,  and  the 
result  of  these  tests  showed  that  the  theories 
of  the  ancients  were  incorrect,  and  that  the 
burning  of  hard  limestones  did  not  give  the 
hardest  mortar,  as  they  had  supposed.  He  dis- 
covered that  the  softer  limestones,  namely, 
those  limestones  which  contained  by  analysis, 
a  fair  amount  of  argillaceous  substances  or 
clay,  would  give  excellent  results  in  hydraulic 
construction,  and  he  laid  down,  as  a  result  of 
his  discovery,  the  principle  that  a  limestone 
yielding  one-fifth  to  one-fourth  per  cent,  resi- 
due when  dissolved  in  hydrochloric  acid,  would 
set  under  water.  To  these  limestones  he  gave 
the  name  of  hydraulic  limestones,  and  from  the 
principle  laid  down  by  him  come  the  two  great 
definitions  of  what  we  know  as  the  "natural" 
and  the  "artificial,"  or  "Portland"  cement  of 
commerce. 

In  1901  Pennsylvania  produced  more  than 
half  of  the  total  quantity  of  Portland  cement 
made  in  the  country.  In  1882,  as  reported  by 
the  Geological  Survey,  85,000  barrels  of  Port- 
land cement  were  made  in  the  United  States; 
in  1890  seventeen  works  produced  335,500  bar- 
rels; in  1900  fifty  works  had  an  output  cf 
nearly  8,500,000  barrels;  and  in  1901  the  total 
production  was  over  12,700,000  barrels.  The 
accompanying  diagram  shows  the  domestic 
production,  importation  and  total  consump- 
tion of  Portland  cement  in  the  United  States 
for  the  twelve  years  from  1890  to  1901.  This 
diagram  shows  that  the  imports  of  cement, 
with  some  small  variations,  have  remained 
constant  since  1890,  but  the  production  of 
American  Portland  cement,  which  in  that  year 
amounted  to  only  335,000  barrels,  or  15  per 
cent,  of  the  total  amount  consumed,  has  in- 
creased in  eleven  years  thirty-five  times  and 
now  supplies  about  95  per  cent,  of  the  demand. 

The  growth   of  the  consumption   of  cement 
given  by  periods  of  ten  years  is  as  follows  in 
pounds  per  capita: 
1S50 6.4fl 

1860 10.49 

tSTO 12-77 

1880 1 3.04 

1890 3.S.93 

1900 91.82 

Generally,  therefore.  It  may  be  safely  said 
that  the  cement  industry  is  growing  rapidly, 
but  most  especially  is  this  the  case  with  the 
manufacture  of  Portland  cement,  the  produc- 
tion of  which  this  year  is  expected  to  largely 
exceed  all  previous  years. 


The  first  successful  works  in  the  United 
States  were  those  of  Mr.  David  O,  Saylor,  at 
Coplay,  Lehigh  County,  Pa.,  and  this  plant 
together    with    the    works    of    the    Wampum 

I*BODUCTION  OF  PoRTUUJD  CEMENT  IN  THB  U.   S.,   WITH 

Increases  Eacb  ysAB,  Since  1890. 

Percentage 

Product,  Increase,  of 

Year.                          barrels.  barrels.  increase. 

1890 335,500 

1891 454,813  119,313  35.G 

1892 547,440  92,627  20.4 

1893 590,652  43,212  7.9 

1894 798,757  208,105  35.2 

1895 990,324  191,567  24.0 

1896 1,543,023  552,699  55.8 

1897 2,677,775  1,134,752  73.5 

1898 3,692,284  1,014,509  37.9 

1899 5,652,260  1,959,982  53.1 

1900 8,482,020  2,829,754  50.1 

lilOl 12^711,225  4,229,205  50.0 

Cement  Company,  in  Lawrence  County,  were 
the  first  producers  in  the  State  of  Pennsyl- 
vania. It  was  practically  these  two  works  thiit 
furnished  the  85,000  barrels  of  Portland  cement 
mentioned  In  the  census  of  1882,  and  during 
the  early  years  of  the  industry,  when,  after  the 
Wampum  works  ceased  to  be  a  large  producer. 


the  following  works:  In  New  Jersey— The  Edi- 
son, Alpha  and  Vulcanite.  In  Pennsylvania — 
The  Northampton,  Phoenix,  Dexter,  Nazareth, 
Atlas,  Lawrence,  Reading,  Bonneville,  White- 
hall, Hercules,  Coplay,  Lehigh,  Martin's  Creek 
and  American  Cement  Companies.  Most  of 
these  companies  have  more  than  one  works.  In 
addition  to  these  works,  outside  of  this  district, 
but  still  in  the  State  of  Pennsylvania,  are  the 
Clinton  Cement  Works,  near  Pittsburg,  Pa., 
where  slag  cement  is  made,  and  the  Crescent 
Cement  Company,  at  Wampum,  Pa.,  where 
Portland  cement  is  made  from  limestone  and 
clay.  Many  of  the  larger  works  in  the  Lehigh 
district  have  more  than  a  single  plant — the  Vul- 
canite Portland  Cement  Company  have  two 
large  mills,  the  Alpha  Portland  Cement  Works 
have  two  mills,  the  Atlas  Portland  Cement 
Works  have  two  mills,  the  Coplay  Cement 
Works  have  three  mills,  the  Lehigh  Portland 
Cement  Works  have  three  mills  and  the  Ameri- 
can Cement  Company  has  six  mills,  all  of  them 
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Consumption  of  Portland  Cement  m  the  United  States 

FROM  1890  to  1901. 
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it  was  the  Saylor  works  that  was  the  largest 
contributor  to  the  census  returns  until  about 
the  year  1885. 

The  center  of  the  Industry  in  this  country 
for  years  has  been  In  the  territory  lying  prac- 
tically between  Phillipsburg,  N.  J.,  and  Cemen- 
ton  and  Siegfried's  Bridge,  in  Lehigh  and 
Northampton  counties.  Pa.  This  field  embraces 
nearly  all  the  largest  producing  works  in  the 
United  States,  and  within  it  are  gathered  near- 
ly three-quarters  of  the  total  producing  capa- 
city in  the  country.  As  far  back  as  1890,  when 
there  were  sixteen  works  in  the  country,  the 
works  located  in  Lehigh  County  arid  one  works 
located  near  Phillipsburg,  N.  J.,  produced  prac- 
tically 60  per  cent,  of  all  the  Portland  cement 
made  in  this  country.  The  figures  for  the  year 
1901  show  that  the  output  for  the  Lehigh  dis- 
trict was  8,595,340,  or  over  two-thirds  of  the 
total  output,  the  number  of  works  having  in- 
creased   but    slightly.    This   district   embraces 


in  full  operation  and  producing  more  largely 

than  ever. 

The  following  figures  will  help  one  to  form 

an  idea  of  the  magnitude  of  the  industry  of 

cement  making  in  Pennsylvania  in  1901: 

Number  of  firms  having  active  plants  in 

Pennsylvania  In  1901 14 

Capital    Invested    ?19,271,98] 

Production  In  Pennsylvania  for  1901 — 

Portland    (barrels)*    6,873,203 

Natural   (barrels)*    851,866 

Improved   (barrels)*   230,600 

Total   production   In   barrels 7.955,669 

Market  or   realized   value $7,334,891 

Aggregate  of  wages  paid $2,212,457 

Average  number  of  workmen  employed. . .  5,080 

Average  number  of  days  In  operation.  .. .  326 

Average  earnings  for  the  year $435.52 

Average  dally  wage ". $1.84 

•Based  on  barrels  of  300  pounds. 


Barbed  Wire  is  being  used  by  the  Portland 
Cement  Company,  at  Florence,  Col.,  for  the  re- 
inforcement of  a  reservoir  with  a  capacity  of 
2,500  barrels,  which,  it  Is  claimed,  will  only  cost 
half  as  much  as  a  steel  structure. 


Feb.  21,  1903. 
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An  EfEective  Mercury  Cleaning  Device. 

r.y    A.    O.    Doane,    Division    Euglneer,    MeliopoUtan 
Water  Works,  Boston. 


The  mercurial  gage  is  perliaps  tlie  most  re- 
liable and  accurate  instrument  for  measuring 
pressures,  but  in  practical  use  it  sometimes 
develops  some  annoying  faults.  A  frequent 
source  of  trouble  is  the  clouding  of  the  glass 
tubing  by  deposits  from  the  mercury.  It  is 
almost  sure  to  occur  it  the  chemically  pure 
metal'  is  not  used  and  this  is  both  expensive 
and  in  many  places  difBcult  to  obtain. 

The  commercial  mercury  which  com.es  in 
large  iron  flasks  is  almost  always  very  dirty, 
but  is  otherwise  suitable  for  use  in  gages. 
Various  methods  of  cleaning  mercury  have 
been  tried  with  more  or  less  success,  such  as 
filtering  through  chamois  leather,  washing 
with  strong  soda  solution  or  with  dilute  nitric 
acid,  or  using  a  mixture  of  sulphuric  acid  and 
bichromate  of  potash.  Probably  redistillation 
would  prove  effectual,  but  this  is  an  incon- 
venient and  dangerous  process. 

An  apparatus  which  originated  in  the  labo- 
ratories of  the  Massachusetts  Institute  of 
Technology,  and  was  afterwards  introduced  on 
the  Boston  Water  Works  by  Mr.  Charles  W. 
Sherman,  Is  now  in  use  in  a  somewhat  modi- 
fied form  on  the  Metropolitan  Water  Works, 
and  furnishes  a  very  convenient  and  reliable 
means  of  cleaning  the  mercury,  giving  satis- 
factory and  permanent  results.  The  device,  as 
shown  in  the  sketch,  consists  of  a  glass  cylin- 
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Glass  Thistle  Tube,  Inht  fur 
'■^Dirty  Mercury  and  Air 


through  the  thistle  tube  until  the  perforated 
tube  is  submerged  and  a  small  air  space  is  left 
between  the  surface  of  the  mercury  and  the 
top  of  the  glass  cylinder  near  the  lower  end. 
The  tubing  at  the  upper  end  Is  connected  to 
the  Richards  inspirator  attached  to  a  water 
tap  and  the  water  turned  on.  The  jet  of  water 
exhausts  the  air  in  the  cylinder,  the  air  out- 
side rushes  in  through  the  thistle  tube  and 
through  the  perforations  in  the  aluminum 
tube,  causing  a  violent  agitation  in  the  mer. 
cury,  gradually  separating  all  dirt  and  other 
foreign  substances,  which  collect  at  the  upper 
end  of  the  cylinder  and  adhere  to  the  glass. 

The  flow  of  air  may  be  regulated  by  varying 
the  force  of  the  water  jet  in  the  inspirator. 
The  time  required  to  clean  a  charge  varies  with 
the  condition  of  the  mercury;  it  it  is  very 
dirty  three  or  four  hours  is  none  too  long,  but 
if  only  slightly  dirty  the  operation  may  be 
completed  in  one  or  two  hours.  The  appar- 
atus requires  no  attention  while  working  if  the 
water  pressure  is  fairly  steady. 

The  clean  mercury  is  drawn  off  through  the 
lower  tube  by  loosening  the  screw  clamp  and 
regulating  the  flow  by  means  of  the  pinch  cock. 
It  is  a  good  plan  to  draw  the  last  part  of  the 
charge  into  a  separate  vessel  as  this  portion 
is  liable  to  contain  any  dirt  which  may  be 
floating  on  the  surface  of  the  mercury.  When 
it  is  desired  to  stop  the  operation  the  connec- 
tion between  the  cylinder  and  Inspirator  should 
be  broken  before  the  water  is  entirely  shut 
off,  otherwise   water    is    liable  to    be   drawn 


Heavy  Rubber  Tubing  fo 
■Richards  Inspirahr 


The  Grand  Central  Terminal,  New  York. 


Rubber  Tubing  to  Dravv  Off  Clean  Mercury. 

A  Simple  Mercury-Cleaning  Deivice. 


der  2^  inches  in  outside  diameter  and  24 
inches  long,  supported  in  an  inclined  position 
by  a  wooden  rack.  Both  ends  of  the  cylinder 
are  closed  by  tightly  fitting  rubber  stoppers. 

Two  14-inch  aluminum  tubes  pass  through 
the  stopper  at  the  lower  end.  The  lower  tube 
extends  only  to  the  inner  surface  of  the  stop- 
per, and  has  a  short  piece  of  rubber  tubing, 
with  screw  clamp  and  pinch  cock  attached  to 
the  outer  projecting  portion.  The  upper  tube 
Is  connected  by  means  of  a  short  piece  of 
rubber  tubing  with  a  glass  thistle  tube  the 
top  of  which  is  about  8  inches  above  the  cen- 
ter of  the  cylinder.  The  aluminum  portion  of 
this  tube  passes  through  the  stopper  and  ex- 
tends beyond  it  for  a  distance  of  6  inches.  It 
is  bent  downwards  so  as  to  be  approximately 
parallel  to  the  surface  of  the  mercury  after 
the  apparatus  is  charged.  The  end  of  the  tube 
is  closed  with  sealing  wax  and  7  holes  1/16- 
Inch  in  diameter  spaced  about  %-inch  apart 
are  drilled  along  the  under  side  of  the  tube, 
starting  from  the  closed  end.  An  aluminum 
tube  passes  through  the  stopper  at  the  upper 
end  of  the  cylinder,  and  is  connected  by  means 
of  a  stiff  rubber  tube  with  a  Richards  inspira- 
tor, which  may  be  connected  to  any  water  tap 
having  a  %-inch  hose  thread  nozzle. 

The  method  of  using  the  apparatus  is  as  fol- 
lows: The  rubber  tube  on  the  outlet  pipe  at 
the  lower  end  Is  closed  by  means  of  the  screw 
clamp  and  pinch  cock.  The  mercury  to  be 
cleaned    is     then     poured     Into     the     cylinder 


back  into  the  cylinder.  It  is  well  to  vary 
the  inclination  of  the  cylinder  to  suit  the 
amount  of  mercury  in  the  charge,  making  it 
more  nearly  horizontal  as  the  amount  of  mer- 
cury is  increased.  This  apparatus  will  handle 
a  charge  of  from  10  to  15  pounds  of  mercury 
successfully. 

The  glass  tubing  of  the  mercurial  gages  may 
be  cleaned  by  the  use  of  either  soda  solution 
or  dilute  acids.  A  cylindrical  bristle  brush 
attached  to  a  long  wooden  rod  Is  a  convenient 
implement  for  this  purpose.  For  small  bore 
tubes  a  piece  of  reed  such  as  Is  used  in  bas- 
ket making  or  heavily  insulated  copper  wire 
may  be  substituted  for  the  wooden  rod.  Great 
care  should  be  taken  to  avoid  the  contact  of 
metal  or  other  hard  substances  with  the  in- 
terior surface  of  the  glass  tubes  as  the  slight- 
est scratch  will  result  in  breaking  the  tube. 


An  Alumni  Fellowship  In  Architecture  is  an- 
nounced by  the  Trustees  of  the  University  of 
Pennsylvania  for  annual  award  during  a  term 
of  five  years  and  of  the  value  of  one  thousand 
dollars,  open  to  competition  among  graduates  of 
the  School  of  Architecture,  wherever  resident. 
The  holder  of  the  fellowship  is  required  to  spend 
not  less  than  one  year  In  foreign  travel  and 
study  upon  a  programme  approved  by  the  pro- 
fessor of  architecture  and  the  provost  of  the 
university,  to  make  reports  of  his  work  at  ap- 
pointed periods  and,  upon  his  return,  to  exhibit 
at  the  School  of  Architecture  work  completed. 


In  accordance  with  the  plans,  which  have  for 
a  long  time  been  in  preparation,  for  improving 
the  entrance  of  the  New  York  Central  &  Hud- 
son River  Railroad  and  the  New  York,  New  Ha- 
ven &  Hartford  Railroad  to  New  York  City  and 
their  terminal  at  Forty-Second  Street,  general 
plans  relative  to  the  modification  of  the  track 
system  have  been  completed  and  submitted  to 
the  Board  of  Estimate  and  Apportionment  of 
New  York  City.  These  have  been  modified  by 
them  and  the  changes  having  been  accepted  by 
the  railroad  company,  three  bills  have  been  pre- 
pared for  presentation  to  the  New  York  legisla- 
ture, and  it  is  expected  that  these  will  be 
promptly  passed,  providing  for  and  requiring 
the  immediate  construction  of  the  proposed  im- 
provements, which  are  grouped  under  three 
heads  corresponding  to  the  respective  bills. 

The  first  provides  for  improvements  north  of 
Mott  Haven  by  which  the  tracks  of  the  Spuyten 
Duyvil  and  Port  Morris  Railroad  will  be  short- 
ened nearly  a  mile  and  eleven  grade  crossings 
at  Klngsbridge  will  be  abolished.  The  new 
alignment  close  to  the  north  side  of  the  Harlem 
ship  canal  will  require  the  construction  of  a 
new  draw  bridge.  Grade  crossings  in  the  Bronx 
will  be  removed  and  the  Port  Morris  branch 
will  be  transferred  from  open  cut  to  a  tunnel 
under  St.  Mary's  Park. 

The  changes  on  Manhattan  Island  include  the 
depression  of  all  tracks  between  Fifty-seventh 
Street  and  Forty-second  Street,  and  the  exten- 
sion of  Park  Avenue  south  from  Forty-ninth 
Street  to  the  Grand  Central  Station  by  a  wide 
viaduct  so  that  carriages  will  have  unobstructed 
passage  on  it  at  grade  to  the  concourse,  thus 
virtually  creating  a  new  portion  of  the  street 
and  restoring  it  to  the  city,  besides  improving 
the  conditions  for  the  remainder  of  that  street 
and  effecting  the  concealment  of  all  train  ser- 
vice there.  The  intersecting  streets  between 
Forty-fourth  and  Fifty-seventh  streets  will  be 
carried  across  Park  Avenue  at  a  maximum 
grade  of  4  per  cent,  by  bridges  or  viaducts  50 
feet  wide. 

The  Railroad  Company  will  pay  an  annual 
rental  of  |25,000  for  the  use  of  the  sub-surface 
of  streets  south  of  Fifty-seventh  Street,  and  will 
pay  all  expenses  of  the  changes  and  new  con- 
struction, except  the  sum  of  $600,000  determined 
to  be  the  cost  to  the  city  for  acquiring  equiva- 
lent street  space.  The  city  will  also  pay  |60,000 
for  ground  abandoned  by  the  railroad  and  an- 
nexed to  St.  Mary's  Park. 

It  is  provided  that  steam  locomotives  shall 
not  be  used  south  of  the  Harlem  River,  except  in 
case  of  emergency,  when  a  fine  of  $500  a  day 
would  be  incurred  for  their  use  after  the  third 
day.  No  power  house  other  than  stations  for 
the  transformation  of  electric  current  shall  be 
placed  on  Manhattan  Island  more  than  two 
blocks  from  the  water  front,  except  with  the  con- 
sent of  the  Board  of  Estimate  and  Apportion- 
ment Besides  the  changes  in  track,  the  rail- 
road company  contemplates  radical  improve- 
ments in  the  Grand  Central  Station  which  will 
involve  either  great  extensions  or  complete  re- 
construction and  may  include  some  unusual  fea- 
tures. These  are  expected  to  be  definitely  set- 
tled in  the  near  future,  and  the  total  expendi- 
ture of  from  $25,000,000  to  $35,000,000  in  New 
York  City  and  vicinity  is  provided  for. 


An  Engineer  of  Surface  Construction  is  to 
be  employed  by  the  department  of  water  sup- 
ply, gas  and  electricity  of  New  York  City.  He 
will  have  control  over  the  arrangement  of  the 
46,000  lamp  posts  owned  by  the  city.  His  at- 
tention will  also  be  given  to  the  many  build- 
ings and  other  structures  controlled  by  the  de- 
partment. 
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A  New  Donble-Acting  Tandem- iBternal-Combus- 
tion  Engine. 


The  accompanying  illustration  is  a  view  of  a 
1.500-horse-power,  double-acting,  tandem-cylin- 
der gas  engine  which  the  Westinghouse  Ma- 
chine Company  has  been  developing  for  some 
time  and  has  planned  to  build  in  sizes  as  large 
as  3,000  horse-power.  The  engines  have,  ac 
cording  to  sizes,  two  cylinders  driving  the  one 
crank,  or  four  cylinders  with  two  cranks,  as 
shown.  They  work  under  t-be  four-stroke  cycle 
and  the  periods  of  admission  are  distributed  so 
that  there  is  an  impulse  imparted  at  every 
stroke,  or  two  every  revolution,  in  the  single- 
crank  engine,  and  four  impulses  every  revolu- 
tion in  the  double-crank  engine.  As  regards  the 
supply  of  combustible,  they  employ,  instead  of 
an  explosive  mixture  varying  in  richness  ac- 
cording to  the  load,  a  mixture  which  is  Initially 
proportioned  according  to  the  nature  of  the 
gas  used,  and  "maintained  constant  under  all 
conditions  of  load.  As  the  load  on  the  engine 
increases  or  decreases,  a  corresponding  greater 
or  less  quantity  of  the  mixture  is  admitted  to 
the  cylinders,  the  scheme  being  ■  that  at  all 
times  an  explosive  mixture  ■  of  maximum 
strength  is  utilized,  thereby  effecting  high  ther- 
mal efficiency  and  economy  of  fuel. 

The  design  of  cylinders,  pistons  an'd  valves 
departs  materially  from  steam  engine  practice' 
The  cylinders  are  double  walled,  with  the  outer 


of  the  standard  poppet  type,  operate  vertically, 
open  by  cam  movement  and  are  held  to  their 
seats  by  spring  pressure.  The  central  space, 
closed  by  the  admission  valve  above,  and  the 
exhaust  valve  below,  communicates  directly 
with  the  cylinder  port. 

The  supply  pipe  is  a  rectangular  cast-iron 
main  extending  along  the  entire  front  and  pro- 
vided with  openings  opposite  each  admission 
valve.  It  receives  its  supply  from  the  governor 
chamber  located  midway  between  the  two  ends, 
this  in  turn  communicating  with  a  mixing 
chamber  supplied  on  the  one  hand  with  gas 
and  on  the  other  with  air  through  suitable 
valves.  One  of  these  two  valves  can  be  seen 
beyond  the  cylinder  in  the  foreground  of  the 
cut,  below  the  governor  chamber.  They  are 
provided  with  graduated  indices,  so  that  the 
proportions  of  gas  and  air  is  indicated  at  all 
times  and  under  the  control  of  the  attendant. 
The  valve  gear  is  of  the  standard  Westinghouse 
cam  and  roller-  pattern.  Pistons  are  construct- 
ed in  two  parts,  with  packing  rings  and  bab- 
bitted bearing  surfaces.  They  are  secured  in 
position  on  the  rods  by  internal  nuts  and  pres- 
ent plain  convex  surfaces  to  the  burning  gases. 
Piston  rods  are  of  forged  steel,  with  bored 
water  ducts.  The  packing  for  poth  piston  rod 
and  tail  rod  is  of  metallic  ring  type. 

Water  for  cooling  the  pistons  enters  a  cavity 
on  the  cross-head  by  means  of  a  flexible  pipe 
connection     provided     with     special     swinging 


The  WE.sTi.Nciior.sK  Dodule-Actino  Double-Crank  Tandem  Gas  Engine. 


walls  split  peripherally  to  allow  expansion 
and  contraction  without  placing  the  cylinder 
casting  under  stress.  The  tandefli'  cylinders 
are  united  at  the  top  by  heavy  tie  rods  engag- 
ing peripheral  bosses,  and  at  the  bottom  by  a 
stout  cast-iron  distance  piece.  The  t^slt  sec- 
tion of  the  bed-plate  which  supports  the  two 
cylinders  is  cored,  hollow  with  a  central  divid- 
ing wall,  and  serves  as  a  reservoir  for  incom- 
ing and  outgoing  circulating  water.  All  con- 
nections are  piped  directly  to  these  reservoirs, 
thus  avoiding  a  large  amount  of  piping  about 
the  engine.  Through  the  bed-plate  extend  the 
four  vertical  exhaust  pipes,  which  connect  im- 
mediately below  with  an  exhaust  main.  The 
exhaust  passages  le^djng  from  the  valve  cham- 
bers are  cast  with  the  cylinders,  upon  their  un- 
der sides,  and  are  water  cooled. 

At  the  ends  of  each  cylinder,  are  horizontal 
side  ports,  resembling  straight .  steam  ports, 
which  communicate  with  removable  combus- 
tion chambers.  The  cylinders  are  closed  by 
water  jacketed  heads,  those  located  between 
the  two  cylinders  being  split  diametrically  for 
facility  in  Inspecting  the  interior,  and  the  two 
halves  are  united  with  a  ground  fit — without 
packing.  The  combustion  chambers  are  inde- 
pendent castings,  with  circular  valve-liner  seats 
and  cored  out  passages  for  circulating  water. 
Both  admission  and  exhaust  valves,  which  are 


joints,  flows  through  the  hollow  piston  rod  to 
the  front  and  rear  pistons,  and  finally  emerges 
th'rougli  a  bronze"  tail  "rod' extending  through 
the  rear  head,  there  emptying  into  a  cast-iron 
jacket  communicating  with  the  hot-water  re- 
turn pipe.  Cold  water  conducted  through  the 
cylinder  jacket's  passes  to  the  jackets  surround- 
ing the  exhaust  valves  and  ports,  and  flnally  to 
the  return  pipe,  emerging  at  a  sufficiently  high 
temperature,  it  is  stated,  for  use  In  heating  and 
drying  coils,  radiators,  etc. 

The  engine  is  started  by  compressed  air 
pumped  into  a  steel  reservoir  during  a  previ- 
ous run.  A  disengaging  gear  is  provided  to 
isolate  the  rear  cylinder  and  allows  it  to  oper- 
ate as  an  air  motor  until  the  regular  combus- 
tion cycle  is  taken  up  in  the  forward  cylinder. 
The  rear  cylinder  may  then  be  thrown  into  nor- 
mal action.  The  engine  is  governed  by  a  flyball 
governor  which  operates  a  vertical  piston  valve 
supplying  the  fuel  mixture  of  constant  quality 
in  quantities  proportionate  to  the  load.  The 
single-crank  engine  is  at  present  manufactured 
is  sizes  ranging  from  250  to  750  horse-power. 
and  the  double  crank  from  750  to  1,500  horse- 
power. In  the  latter,  cranks  are  placed  at  90 
degrees'  •  angularity.  The  flrst  installation  of 
this  type  of  engine  is  to  be  made  at  the  works 
of  the  Consolidated  Industries  Company,  Bata- 
vla,  N.  Y..  employing  250  horse-power,  single- 


crank,  double-acting  engines,  direct  oonnecled 
to  Westinghouse  alternating-current  genera- 
tors, operating  in  parallel  on  a  general  light 
and  power  distribution  system.  A  Lowe  coke 
and  gas  process  will  be  employed,  yielding 
metallurgical  coke,  coal  and  water  gas,  the 
last  to  be  used  for  power  purposes.  An  installa- 
tion of  double-crank,  double-acting  engines  is 
to  be  made  at  the  works  of  the  Atlantic  Refin- 
ing Company,  at  Philadelphia.  These  are  of 
500  horse-power  each,  to  operate  with  rich  oil 
gas  of  approximately  1,400  thermal  units  per 
cubic  foot.  At  Hillburn,  N.  Y.,  the  Rockland 
Electric  Company  will  operate  with  producer 
gas,  employing  350  horse-power  single-crank  en- 
gines. The  Potosina  Electric  Company,  of  San 
Luis  Potosina,  Mexico,  will  employ  three  160- 
horse-power  single-crank  machines. 


Some  Applications  of  Machinery  in  an  American 
Steel  Mill. 


The  high  state  of  development  of  American 
industrial  methods  is  a  subject  which  has  fre- 
quently raised  invidious  comparisons  with  the 
conditions  existing  in  other  countries,  and  has 
many  times  taken  the  form  of  self-Iaudation. 
It  was,  however,  referred  to  in  an  interesting 
way  by  Mr.  George  Westinghouse  at  a  dinner 
which  he  tendered  in  London  on  January  9  to 
railway  managers,  financiers  and  engineers. 
His  remarks  were  made  in  response  to  a  toast 
offered  by  Lord  Kelvin,  who  said  the  present 
development  of  the  electrical  industry  in  the 
United  Kingdom  owed  its  growth  largely  to 
him.  "We  owe  to  him,"  he  said,  "the  bringing 
to  England,  and  causing  to  be  appreciated  in 
England,  American  methods."  Mr.  Westing- 
house replied  that  America  has  always  been 
shorthanded  with  regard  to  labor.  "As  a  re- 
sult we  see  the  splendid  mills  at  Homestead, 
where  they  produce  with  about  4,000  men  three 
times  as  much  steel  as  the  Krupp  works  pro- 
duce with  15:000  men.  I  took  some  English 
friends  to  Homestead.  Mr.  Schwab,  after  guid- 
ing us  through  several  departments,  said:  'I 
will  now  show  you  where  we  turn  out  750  tons 
of  plates  per  day.'  The  mill  was  in  the  shape 
of  an  L.  We  went  into  the  short  end  of  the 
L  where  the  furnaces  were  fed  by  natural  gas, 
of  course  requiring  no  stokers.  The  end  at 
which  we  entered  had  a  rather  low  roof;  and 
there  was  in  sight  a  contrivance  like  a  bat- 
tering ram  in  front  of  the  furnaces;  two  work- 
men were  sitting  down  eating  their  dinners 
near  by;  no  one  else  was  present.  1  thought: 
'Mr.  Schwab  has  made  a  mistake,  he  has  asked 
us  to  see  a  mill  that  is  not  in  operation.'  But 
we  went  through  the  mill,  which  was  about  200 
feet  long;  and  suddenly  we  heard  a  rattle  and 
then  saw  a  truck  approaching  loaded  with  a 
big  ingot.  No  one  touched  the  truck  or  the 
ingot.  The  load  came  to  a  platform,  the  crane 
overhead  dropped  a  pair  of  tongs  and  quickly 
put  the  ingot  on  the  roller  table,  and  as  it 
moved  along  to  the  great  rolls,  it  was  auto- 
matically kept  in  place.  The  adjusting  screws 
of  the  rolls  were  turned  by  little  electric  mo- 
tors, and  not  a  man  in  that  house  did  a  bit  of 
work.  We  went  back  to  the  furnaces.  There 
was  a  fifteen  year  old  boy  seated  in  a  little 
place  called  the  pulpit.  He  was  able,  merely 
by  the  movement  of  levers,  to  open  at  will  any 
of  the  furnace  doors  and  move  the  car  along. 
And  we  saw  this  car  come  in  front  of  a  fur- 
nace and  the  charging  machine  approach,  and 
take  out  of  the  open  furnace  a  hot  ingot  which 
was  dropped  on  the  car  and  moved  off  to  its 
work.  There  was  this  boy  doing  absolutely 
no  hard  work,  and  his  mill  was  turning  out 
750  tons  of  steel  plate  each  day.  My  English 
friends  said:  'England  has  no  chance  in  com- 
petition   with    such    methods. '  " 
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Power  to  Drive  Machine  Tools. 


Some  time  ago  some  tests  were  made  at  the 
Du  Bois  shops  of  the  Buffalo,  Rochester  & 
Pittsburg  Railway,  at  Du  Bois,  Pa.,  which  give- 
additional  data  relating  to  the  power  consump- 
tion of  machines  and  shafting  in  metal  work- 
ing' industries.  The  tests  were  conducted  by 
Messrs.  H.  M.  Palmer  and  George  H.  Gibson, 
of  the  Westinghouse  Electric  &  Manufacturing 
Company,  with  the  permission  of  Mr.  F. 
T.  Hyndman,  master  mechanic  of  the  road  at 
Du  Bois  and  with  the  assistance  of  Mr.  C.  D. 
McArthur,  chief  draftsman.  The  shops  and  the 
power  plant  from  which  they  are  served  with 
compressed  air  and  electric  current  for  power 
and  lighting  were  described  in  this  journal 
September  6,  last  year.  The  locomotive-erec- 
ting, boiler  and  machine  shop  consists  of  a 
middle  aisle  for  erecting  and  two  shed  bays 
equipped  with  shafting  for  driving  the  ma- 
chine tools.  Two  50-ton  Shaw  electric  travel- 
ing cranes  have  a  runway  in  the  middle  aisle. 
There  are  five  lines  of  shafting  driven  by  five 
shunt  motors  in  the  shed  bays  and  the  sec- 
tions are  designated  as  wheel  section  and  boil- 
er section  in  one  bay,  and  lathe,  tool  and  flue 
sections  in  the  opposite  bay. 

The  wheel  section  shaft  is  driven  by  a  40- 
horse-power  motor,  is  200  feet  long,  2Y2  inches 
in  diameter,  and  has  26  hangers.  It  was  con- 
venient in  this  Instance  to  obtain  a  test  of  the 
line  shaft  alone.  A  test  of  the  line  shaft  and 
counters  only  gave  1.5-horse-power.  A  15-min- 
ute  test  was  made  of  a  group  of  machines 
comprising  a  72-inch  and  a  66-inch  wheel  lathe 
each  with  two  cuts,  a  wheel  press  operated  at 
50  tons,  and  an  84-inch  Niles  boring  mill,  a 
band  saw  belt,  an  emery  wheel,  a  Pond  radial 
drill,  and  a  60-inch  planer  with  one  tool  cut- 
ting cast  iron,  with  an  average  result  of  4.6 
horse-power,  a  minimum  of  0.88  horse-power 
and  a  maximum  of  10.43  horse-power.  The 
speed  of  the  line  shaft  was  160  revolutions  peV 
minute. 

A  60-inch  planer,  cutting  a  cast-iron  cylinder, 
which  at  starting  took  10.3  horse-power,  and 
running  steadily,  4.2  to  7  horse-power,  aver- 
aged 6.1  horse-power  during  the  whole  time. 
A  band  saw  cutting  4-inch  oak  took  5,6  horse- 
power, whether  the  saw  was  cutting  or  not. 

A  42-inch  wheel  lathe  with  one  tool  cutting 
took  on  starting  4.6  horse-power,  and  on  steady 
running  0.5  horse-power.  An  emery  wheel  took 
0.7  horse-power.  A  79-inch  wheel  lathe  with 
two  tools  making  roughing  cuts  on  a  pair  of 
drivers  took  4  horse-power.  An  84-inch  boring 
mill  boring  an  8-inch  cylinder  took  2  horse-pow- 
er. A  60-inch  planner  cutting  a  cast-iron  cylinder 
took  2  horse-power,  and  a  maximum  at  rever- 
sal of  8.5.  An  18-inch  slotter  with  tools  of 
%-inch  face  cutting  steel  took  0.3  horse-power, 
and  a  maximum  at  reversal  of  1.2.  A  band 
saw  starting  up  took  6.3  horse-power  and  run- 
ning light  or  cutting  4-inch  oak,  4  horse-power. 

The  boiler  section  shaft  is  driven  by  a  30 
horse-power  motor;  with  all  the  counter-belts 
thrown  oft  and  the  line  shaft  tested  alone,  it 
took  0.3  horse-power.  It  is  170  feet  long,  2% 
inches  in  diameter  and  has  19  hangers;  the 
speed  was  158  revolutions  per  minute.  A  test 
of  the  shaft  and  countershafts  gave  an  aver- 
age of  2  horse-power. 

A  stay-bolt  cutter  and  a  bolt  cutter,  a  No.  4 
Hilles  &  Jones  punch  and  shear,  the  last  punch- 
ing 13/32-inch  holes  in  3/16-inch  steel  plate, 
took  an  average  of  1  horse-power,  with  a  mini- 
mum of  0.2  and  a  maximum  of  3.5.  The  No.  4 
Hilles  &  Jones  punch  and  shear  starting  light 
took  6.9  horse-power,  settling  down  to  0.4 
liorse-power;  shearing  5/16-inch  steel  plate,  it 
required  3  horse-power. 

A  6-foot  radial  drill  starting  up  light  took  3.6 


horse-power,  settlings  down  to  1.1.  A  1 1/2-inch 
drill  cutting  in  steel  gave  1.5  horse-power.  ■  A 
6-foot .  radial  drill  and  bolt  cutter  required  1.1 
horse-power.  A  12-foot  bending  roll  starting  light 
showed  7.3  horse-power,  settling  down  to  4.75 
horse-power;  rolling  steel  plates,  y2x8-inch  re- 
quired 5.3  horse-power.  A  test  of  line  shaft  and 
counters  with  the  6-foot  radial  drill  cutting 
steel  with  1%-inch  drill,  and  a  punch  and  shear 
running  light  showed  2  horse-power.  A  1-inch 
stay-bolt  cutter  added  to  the  above  took  on 
starting  up  4.5  horse-power,  and  cutting  12 
threads  per  inch  gave  2.1. 

The  lathe  section  shaft  is  driven  by  a  30  horse- 
power motor  and  with  counters  gave  4.1  horse- 
power. With  counterbelts  oft  it  gave  0.7  horse- 
power. The  speed  was  155  revolutions  per 
minute.  It  is  180  feet  long,  2M.-inch  in  diam- 
eter, and  has  22  hangers.  A  single  26-inch 
planer  cutting  cast-iron  took  1  horse-power, 
and  at  reversal  3.5.  A  16-inch  shaper  cutting 
1/32-inch  steel  at  12-inch  stroke  took  0.9  horse- 
power, with  a  minimum  of  0.2  and  a  maximum 
of  1.4.  A  24-inch  turret  lathe  cutting  required 
0.3  horse-power.  A  24-inch  lathe  boring  brass 
took  0.03. 

The  tool  section  shaft  is  driven  by  a  20  horse- 
power motor,  and  with  counters  required  2.8 
horse-power.  It  is  140  feet  long,  2 '/.-inch  in 
diameter,  and  has  20  hangers.    The  speed  was 


since  the  actual  efficiency  of  the  motor  as 
installed  may  differ  from  that  given  on  the 
curve  sheet. 


A  100-Ton  Crane. 


It  is  rather  unusual  to  see  an  80-ton  locomo- 
tive picked  up  bodily  and  transported  from  one 
location  to  another.  For  that  reason  the  ac- 
companying illustration  of  a  traveling  crane 
performing  this  act  in  the  Colllnwood  shops 
of  the  Lake  Shore  and  Michigan  Southern  Rail- 
way will,  doubtless,  be  of  Interest.  The 
crane  is  of  100  tons  capacity,  is  equipped  with 
five  motors,  and  was  built  by  the  Niles-Bement- 
Pond  Company,  of  New  York.  It  is  of  the 
Niles  standard  design  fitted  with  two  50-ton 
trolleys.  The  main  hoist  motors  are  each  of  45 
horse-power,  and  are  capable  of  hoisting  the 
full  load  at  a  speed  of  about  10  feet  per  minute. 

The  bridge  motors  traverse  the  bridge  up  or 
down  the  shop,  which  is  about  530  feet  long,  at 
the  rate  of  150  feet  per  minute  with  the  full 
load,  and  200  feet  per  minute  with  light  load. 
The  bridge,  which  has  a  span  of  65  feet  6  inches, 
is  of  the  company's  standard  box  girder  con- 
struction used  on  all  of  its  cranes,  and  is  fitted 
with  eight  truck  wheels  running  in  heavy  steel 
truck  frames,  which  are  securely  riveted  to 
the  box  girders. 


A  Niles  10«J-Ton  Or.vne  in  Operation. 


155  revolutions  per  minute.  A  single  grinder 
took  in  starting  9.7  horse-power,  and  grinding 
1.95  horse-power.  A  28-inch  lathe  took  on 
starting  4.7  horse-power  and  cutting  steel  2.5. 

The  fine  section  shaft  is  driven  by  10  horse- 
power motor  and  with  all  counters  gave  0.6 
horse-power.  Alone  it  gave  0.035  horse-power. 
It  is  90  feet  long,  214-inch  in  diameter,  and  has 
12  hangers.  A  single  flue  welder  with  blowing 
fan  attached  required  on  starting  7.1  horse- 
power; running  light  it  took  3.4  horse-power. 
The  pipe  cutter  cutting  2%-inch  pipe  took  0.06 
horse-power.  The  auto-flue  cleaner,  cleaning 
2-inch    fine,    took   0.2   horse-power. 

A  21^-lnch  line  shaft  in  the  blacksmith  shop, 
75  feet  long  with  12  hangers  and  counters 
with  grindstone  and  two  blowers  constantly 
in  operation  gave  14.5  horse-power.  The  bolt 
header  added  gave  on  starting  7.8  horse-power,' 
running  light  0.5  horse-power,  '  and  heading 
1-inch  bolts  3.5.  A  No.  2  Hilled  & 'Jones  punch 
and  shear  have  on  starting  5.5  horse-po'wer, 
running  light  0.5,  and  shearing  1%-inch  round 
bar  4.3; 

The  brake  horse-power  delivered  by  the' 
motor  at  any  given  load  was  determined  by 
means  of  the  motor  efficiency  curve.  This  is  a 
source  of  considerable  error  at  low  readings,' 


All  gears  on  this  crane  are  cut  from  the  solid 
and  run  submerged  in  oil.  Each  trolley  is 
equipped  with  the  Niles  improved  automatic 
safety  mechanical  brake,  which  controls  the 
load  at  all  times,  and  an  electrical  brake  mount- 
ed on  the  armature  shaft  which  is  "on"  when 
the  current  is  thrown  off.  The  motors  are  de- 
signed especially  for  crane  work,  and  are 
wound  for  220  volts  direct  current.  Each 
motor  has  its  reversible  controller  and  rheostat. 


The  Sanitary  Condition  of  Havana,  Cuba,  is 
undergoing  a  gradual  relaxation  from  the 
standard  set  during  the  American  control  of 
the  city,  according  to  "Consular  Reports"  for 
February.  This  is  no  doubt  due  in  part  to  the 
financial  conditions  prevailing  throughout  the 
island.  It  is  stated  that  the  cleaning  of  streets 
in  the  residential  and  business  portions 
of  the  city,  and  the  removal  of  gar- 
bage at  night  is  carried  on  with  the  same  effi- 
ciency as  during  the  American  occupation;  but 
that  the  house  to  house  inspections  by  the 
sanitary  department  are  not  pushed  with  the 
same  vigor  as  prevailed  prior  to  May  20,  1902, 
and  that  violations  of  the  sanitary. and  plumb- 
ing laws  are  allowed  to  exist  and  even  to  be 
bUlK  in  ne*  structures.' . 
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Directory  of  National  Engineering  Societies. 


AiisRiCAK  SociETT  OF  CiviL  ENtii:«EERS.  Sec- 
retary, CJhas.  Warren  Hunt,  220  West  57Ui 
Street,  New  York. 

AMESiCAJt'  Society  of  Mechanical  Emu 
.NBBS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

Amekican  Institute  of  Electrical  Engi- 
NBBS.  Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  or  Uinino  BiNgineebs. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

AiiKRicAD  Watkb  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Dlven,  Blmlra,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

Ajukican  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 


Personal  Notes. 


Mr.  William  Mulholland  has  been  re-elected 
superintendent  of  the  Los  Angeles,  Cal.,  water 
board. 

Mr.  O.  T.  Smith  has  been  re-elected  secretary 
and  superintendent  of  the  Freeport  (111.)  Water 
Company. 

Mr.  William  H.  Ulrich  has  been  elected  super- 
intendent of  the  Fredericksburg  (Pa.)  Water 
Company. 

Mr.  R.  I.  D.  Ashbridge  has  resigned  his  posi- 
tion as  first  assistant  engineer,  Bureau  of  Fil- 
tration, Philadelphia. 

Mr.  Warren  Briggs,  of  Bridgeport,  Conn.,  has 
been  appointed  architect  for  the  New  York,  New 
Haven  &  Hartford  Railroad  station  in  that  city. 
Mr.  F.  S.  Donterville  has  been  appointed  en- 
gineer-in-chief of  the  Fort  Wayne,  Ind.,  water- 
works system,  succeeding  Mr.  Thomas  Baxter, 
who  held  the   position  for  thirteen   years. 

Mr.  J.  D.  Keiley  has  been  appointed  assistant 
electrical  engineer  and  Mr.  E.  L.  Broome,  assist- 
ant steam  engineer  of  the  New  York  Central  & 
Hudson  River  Railroad,  with  offices  in  New 
York  City. 

Mr.  A.  H.  Olmsted,  town  engineer  of  Bloom- 
fleld,  N.  J.,  has  been  appointeri  assistant  en- 
gineer in  connection  with  filtration  work  for 
the  commission  on  additional  water  supply  of 
New  York  City. 

Mr.  B.  C.  Milner  has  been  appointed  superin- 
tendent of  the  St.  Louis-Louisville  lines  of  the 
Southern  Railway,  with  oflice  in  St.  Louis,  and 
is  succeeded  as  engineer  of  maintenance  of  way 
by  Mr.  C.  C.  Coffee. 

Messrs.  Chambers  &  Hone,  ciTil  engineers  of 
New  York,  have  been  chosen  by  the  Department 
of  Public  Works  of  Scranton,  Pa.,  to  inspect  the 
Iron  and  steel  work  In  the  West  Lackawanna 
Avenue  viaduct  in  that  city. 

Capt.  Charles  Whiteside  Rae,  U.  S.  N.,  has 
been  announced  as  the  successor  of  Rear  Admi- 
ral iGeorge  W.  Melville,  chief  of  the  Bureau  of 
Steam  Engineering  at  Washington,  whose  term 
of  office  will  expire  early  in  August. 

Captain  William  E.  Craighill,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  assigned  as  engineer 
of  the  Seventh  and  Eighth  Lighthouse  Dis- 
tricts, taking  up  the  work  recently  given  to  Cap- 
tain Spencer  Cosby,  who  relieved  Lleut.-Col.  An- 
drew N.  Damrell. 
Mr.  M.  H.  Gerry,  Jr.,  M.  Inst.  E.  B.  Assoc.  M. 


Am.  C.  E.,  chief  engineer  and  general  manager 
of  the  Missouri  River  Power  Company,  at  Hel- 
ena, Mont.,  has  been  retained  as  consulting  elec- 
trical engineer  of  the  Great  Northern  Power 
Company,  of   Duluth,  Minn. 

Prof.  Louis  G.  Carpenter  has  been  appointed 
state  engineer  of  Colorado,  succeeding  Mr.  Ad- 
dison J.  McCune,  whose  term  has  expired.  He 
has  devoted  his  attention  largely  to  irrigation 
matters  and  for  several  years  has  had  charge 
of  the  state  experimental  station  at  Port  Col- 
lins. 

Mr.  John  F.  Stevens,  M.  Am.  Sec.  C.  E.,  has 
resigned  his  position  as  chief  engineer  and 
general  manager  of  the  Great  Northern  Rail- 
way, and  will  be  succeeded  at  St.  Paul  by  Mr. 
A.  H.  Hogeland,  assistant  chief  engineer.  Mr. 
Max  Toltz,  Assoc.  M.  Am.  Soc.  C.  E.,  has 
resigned  as  mechanical  engineer  to  accept  a 
similar  position  with  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  Railway,  and  Mr.  R.  D. 
Hawkins  has  been  promoted  to  that  position. 

Mr.  William  B.  Causey,  chief  engineer  of  the 
Elgin,  Jollet  &  Eastern  Railway,  and  of  the 
Chicago,  Lake  Shore  &  Eastern  Railway,  has 
been  appointed  general  superintendent  of  con- 
struction of  the  new  line  being  built  by  the 
Mason  City  &  Fort  Dodge  Railroad  from  Fort 
Dodge,  la.,  to  Council  Bluffs.  He  is  succeeded 
by  Mr.  Arthur  Montzheimer,  as  chief  engineer 
in  charge  of  maintenance  of  way,  and  of  bridges 
and  buildings,  with  headquarters  at  Joliet,  111. 

The  Board  of  Works  of  Newark,  N.  J.,  has 
voted  to  separate  the  departments  of  streets  and 
sewers  on  March  1.  Mr.  Ernest  Adam,  for  38 
years  head  of  the  combined  department,  has 
been  made  city  surveyor  and  engineer  of  the  De- 
partment of  Streets  and  Highways,  and  Mr.  Ed- 
ward S.  Rankin,  for  the  past  five  years  princi- 
pal assistant  in  the  sewer  department  and  16 
years  assistant  to  Mr.  Adam,  has  been  made  en- 
gineer of  sewers  and  drainage. 

Colonel  Samuel  M.  Mansfield,  Corps  of  En- 
gineers, U.  S.  A.,  will  probably  be  retired  in  a 
short  time  with  the  rank  of  brigadier  gen- 
eral, and  his  duties,  including  those  of  engineer 
of  the  Eastern  Division,  in  charge  of  river  and 
harbor  improvements  at  New  York  City,  are  to 
be  assumed  by  Col.  Amos  Stickney,  who  is  sta- 
tioned at  St.  Louis.  By  the  retirement  of  Col. 
Mansfield,  Lieut.-Col.  Oswald  H.  Ernst,  at  Chi- 
cago, will  become  colonel;  Major  Daniel  W. 
Lockwood,  engineer  secretary  of  the  lighthouse 
board  at  Washington,  lieutenant  colonel;  Capt. 
Lansing  H.  Beach,  at  Fort  Wayne,  Mich., 
major;  First  Lieut.  Robert  P.  Johnston,  secre- 
tary of  the  California  debris  commission,  cap- 
tain; Second  Lieut.  Clarence  0.  Sherrill,  in  Ma- 
nila, first  lieutenant. 

Col.  Henry  G.  Prout,  for  sixteen  years  editor 
of  "The  Railroad  Gazette,"  has  been  appointed 
vice-president  and  general  manager  of  the 
Union  Switch  &  Signal  Company,  of  Swissvale, 
Pa.  His  withdrawal  from  active  journalism 
gives  The  Engineering  Record  an  opportunity 
to  record  its  appreciation  of  the  able  manner 
in  which  he  has  conducted  its  esteemed  contem- 
porary, and  it  is  with  pleasure  that  it  may  re- 
call the  early.  Interesting  career  that  has  pre- 
ceded his  better  known  works.  Soon  after  his 
graduation  from  the  University  of  Michigan, 
which  followed  his  service  in  the  Civil  War,  he 
became  a  major  of  engineers  in  the  service  of 
the  Khedive  of  Egypt.  At  the  request  of  Gen- 
eral Gordon,  he  became  general  governor  of  the 
Provinces  of  the  Equator,  where  he  was,  accord- 
ing to  the  order,  "supreme  over  finance,  civil 
and  military  affairs."  At  one  time  he  had  to 
transport  a  80-foot  screw  steamer  about  60  miles 
through  the  woods  over  broken  country,  to  pre- 
pare it  for  navigation  In  the  lake  Albert  Nyanza. 
The  beasts  of  burden  were  naked  savage  ne- 


groes, who  carried  all  parts  except  the  boiler, 
which  was  hauled  on  runners.  It  was  this 
steamer  in  which  Emin  effected  the  rescue  of 
the   explorer,  Henry  M.   Stanley. 


Obituary  Notes. 


William  R.  Trigg,  founder  and  president  of 
the  shipbuilding  establishment  of  William  R. 
Trigg  Company,  at  Richmond,  Va.,  and  presi- 
dent of  the  Richmond  Locomotive  Works,  died 
in  that  city  on  February  16,  aged  54  years. 

William  A.  Mundell,  a  well-known  architect 
of  Brooklyn,  died  February  10  in  that  city, 
where  he  was  born  in  1844.  He  was  the  de- 
signer of  a  large  number  of  public  and  promi- 
nent buildings  in  Brooklyn,  including  the  Hall 
of  Records,  the  Pouch  Mansion,  most  of  the  Na- 
tional Guard  armories  and  a  number  of  hospi- 
tals. 

Rear  Admiral  Lewis  W.  Robinson,  U.  S.  N.. 
retired,  died  February  16  at  his  home  in  Phila- 
delphia from  pneumonia  after  an  illness  of  two 
days.  He  was  born  in  1840  and  entered  the 
navy  when  21  years  of  age.  He  served  through 
the  Civil  War  and  received  various  assignments 
in  an  engineering  capacity,  becoming  chief  en- 
gineer in  1883,  with  the  rank  of  lieutenant-com- 
mander. The  departments  of  machinery  at  the 
Centennial  Exposition  and  the  World's  Fair  at 
Chicago  were  under  his  supervision. 


A  New  Bridge  Span  Injured  by  a  Flood. 


On  the  night  of  February  7,  one  of  the  par- 
tially completed  spans  of  the  Fourteenth  Street 
highway  bridge  now  being  built  across  the 
Chattahoochee  River,  at  Columbus,  Ga.,  fell  into 
the  river  because  the  false-work  was  (-arried 
away  by  a  heavy  flood.  The  bridge  consists  of  five 
equal  spans,  140  feet  lO'/o  inches  long,  resting 
on  two  abutments  and  four  piers,  all  of  concrete 
masonry.  At  the  time  of  the  accident  two  of 
the  five  spans  had  been  erected,  and  the  false- 
work removed.  The  third  span,  however,  was 
not  connected,  although  all  but  one  panel  had 
been  erected  and  bolted  up.  Consequently  nearly 
the  entire  span,  excepting  some  of  the  stringers 
and  the  lateral  members,  was  lost.  The  total 
rise  in  the  river  at  the  bridge  was  about  15 
feet,  12  of  which  occurred  in  the  twenty-four 
hours  immediately  preceding  the  failure.  The 
rainfall  at  Columbus,  as  reported  by  tlie  govern- 
ment observer,  was  3.25  inches  for  the  twenty- 
four  hours  ending  on  the  morning  of  the  8th. 
All  of  the  substructure  was  completed  about  two 
months  ago,  and  at  this  writing  it  does  not  ap- 
pear to  have  been  injured  in  the  least.  The 
bridge  superstructure  is  being  built  by  the 
American  Bridge  Co..  of  New  York,  and  the 
erection  is  being  done  by  Messrs.  George  H. 
Crafts  &  Co.,  of  Atlanta,  Ga.,  under  a  sub-con- 
tract with  the  bridge  company.  The  sub-struc 
ture  was  built,  under  a  separate  contract,  by 
Mr.  B.  H.  Hardaway,  of  Columbus,  Ga.  It  will 
be  possible  to  recover  nearly,  if  not  all,  of  the 
steel,  but  to  what  extent  it  will  be  damaged 
cannot  now  be  ascertained.  These  notes  were 
sent  by  Mr.  Robert  L.  Johnson,  superintendent 
of  public  works,  of  Columbus. 


Typhoid  Fever  in  Massachusetts  has,  for  a 
long  series  of  years,  shown  a  gradual  and 
steady  diminution  in  its  prevalence,  according 
to  the  latest  report  of  the  State  Board  of 
Health.  Since  the  general  introduction  of  pub- 
lic water  supplies,  widespread  epidemics  have 
been  practically  unknown.  Statistics  were 
compiled  for  33  cities  in  the  State  by  5-year 
periods  since  1871  and  it  appears  that  the 
mean  death  rate  of  these  cities  for  1901  was 
but  little  more  than  one-fourth  as  great  as  in 
the  five  years  from  1871  to  1875. 
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For  Proposals  see  pages  216,  21,  22,  24  and  26. 

WATER. 

Phoenim,  Ariz. — T.  A.  .Tol)s,  City  Recorder,  writes 
that  active  efforts  are  In  progress  to  have  an  election 
called  on  the  qiiestlon  of  issuing  $300,000  bonds  for 
water  works  to  be  owned  by  the  city. 

Augusta,  Ark. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Oentry,  Ark. — A.  Tallman,  City  Clk.,  writes  that 
P.  E.  Miller  has  secured  the  franchise  for  water 
works;  probable  cost , of  work,  .$5,000.  Part  of  equip- 
ment already  purchased. 

Vallejo,  Val. — The  City  Trus.  are  stated  to  have 
accepted  the  plans  prepared  by  City  Engr.  Noyes  for 
the  new  high  level  distributing  water  system,  and 
work  will   be  commenced  at  once. 

Sausalito,  Cat. — The  Town  Trus.  are  reported  to 
have  appointed  an  advisory  committee  to  assist  thn 
board  in  securing  a  water  supply.  J.  Thomas,  Pres 
Bd.  Trus.  1..  C.  Pistoiesi.  G06  Montgomery  St.,  is 
(.'Ity  Attorney  and  one  of  the  advisory  committee. 

Vallejo,  Val. — It  is  stated  that  bids  are  wanted 
Mar.  2  for  the  following  water  works  supplies  :  100 
tons  of  12-in.,  75  tons  of  lOin.  and  110  tons  of  6-ln. 
cast  iron  i>ipe ;  also  5  tons  of  specials,  valves,  etc.  A 
P.  Noyes,  City  Engr. 

Fresno,  Cal.^-The  Consolidated  Canal  Co.  will  Issue 
bonds  to  the  amount  of  ?150,000.  The  purpose  of  the 
issue  is  to  make  extensions  and  to  improve  Its  water 
system. 

Ft.  Collins,  Colo. — Mayor  Baker  and  Aldermen 
Brown  and  VVhitton  are  reported  to  have  been  appoint- 
ed as  »  committee  to  investigate  the  question  of  in- 
creasing tile  water  supply  and  to  change  Its  source  by 
extending  the  line  about  the  north  fork  of  the 
Poudre;  the  probable  cost  will  be  about  $300,000. 

Del  Xorte,  Colo. — A  party  of  Denver  capitalists, 
headed  by  Hal  Sayer  and  J.  B.  Andrews,  are  reported 
to  oe  here  for  the  purpose  of  directing  preliminary 
work  on  the  Brst  of  the  series  of  dams  and  reservoirs 
10  be  built  on  the  south  fork  of  the  Uio  Grande. 

Boulder,  Colo. — The  City  Council  is  reported  to  be 
considering  a  proposition  from  Jas.  P.  -Maxwell,  owner 
of  Silver  Lake,  and  from  the  owners  of  Goose  Lake 
for  the  construction  of  a  dam  on  top  of  the  present 
dam  at  Silver  Lake  for  storage  purposes  tor  the  city 
of  Boulder.  The  proposition  contemplates  a  dam  2.) 
ft.  high.  The  city  needs  water  for  University  and 
Chautauqua  Heights,  and  it  is  for  this- purpose 
mainly  that  a  new  source  of  supply  is  sought. 

Colorado  Sprimjs,  Colo. — The  Cltv  Council  is  stated 
to  have  voted  a  bond  issue  of  $459,000  for  the  ex- 
tension of  the  water  system.  Two  reservoirs  and  a 
tunnel  will  be  constructed  and  a  reservoir  site  pur- 
chased. 

.Veic  Britain,  Conn. — The  Water  Comrs.  on  Feb.  !) 
are  stated  to  have  awarded  to  the  Warren  Foundry  & 
.Machine  Co..  of  Phliipsburg,  N.  J.,  the  contract  "for 
about  300  tons  of  12-in.  pipe  for  about  $0,000.  They 
have  also  decided  to  lay  a  12in.  main  from  Vine  St. 
to  Curtis,  to  Myrtle  to  Main,  a  distance  of  about  1 
mile ;  also  a  12-ln.  main  from  E.  Main  up  Main  to 
Lee;  this  extra  work  will  cost  about  $15,000. 

Manning,  la. — U.  Wohlers,  City  Clk.,  writes  that  It 
was  voted  Feb.  11  to  Issue  $8,000  bonds  for  construct- 
ing water  works. 

Boone,  la. — C.  E.  Russell,  City  Engr.,  writes  that 
contracts  will  soon  be  awarded  for  12  blocks  of  brick 
paving  and   %   mile  of  water  main. 

Boone,  la. — See  "Paving  and  Roadmaklng." 

Ruthven,  la. — The  town  is  reported  to  have  voted 
for  water  works. 

Clarion,  la. — The  City  Council  Is  reported  to  have 
decided   to  construct  water  works. 

Dedham,  la. — II.  W.  Bruce,  Recorder,  writes  that 
the  citizens  voted  Feb.  9  to  issue  $2,000  bonds  for 
constructing  water  works. 

Silver  City,  la. — The  business  men  are  reported  to 
be  agitating  the  question  of  constructing  water 
works. 

Lexciston,  Idaho. — Bids  are  wanted  Mar.  4  for  fur- 
nishing about  41,000  ft.  C,  8,  12  and  16-ln.  wood  or 
steel  water  pipe.     Chas.   S.  McDonald,  City  Clk. 

Xaiiipa.  Idaho. — Kids  are  wanted  Feb.  25  for  fur 
nlshlng  supplies  to  be  used  In  the  construction  of  the 
water  works  system  consisting  of  14  Are  hydrants 
complete,  4-ln.  main,  12,380  ft.  4  and  6-ln.  pipe,  etc. 
W.  J.  McClelland,  Mayor. 

Joliet,  III. — The  City  Council  has  appropriated  $15,- 
000  for  a  stand  tower  for  the  water  works.  H.  A. 
Stevens,  City  Engr. 

Chicago,  III. — Bids  will  be  received  Feb.  2G  by  Bd. 
of  Local  Improv.  for  water  service  pipes  In  numerous 
streets.     John  A.  .May.  Secy. 

Elgin,  III. — R.  R.  Parkin,  Water  Works  Supt.. 
writes  that  It  Is  proposed  to  construct  a  reservoir  of 
1.000,000  gal.  capacity  to  cost  from  $10,000  to  $12.- 
000:  It  Is  also  proposed  to  Install  two  1.50-H.-P.  boll 
<>rs  at  once. 

Cayuga,  Ind. — See  "Power  I'lauts.  Gas  and  Elec- 
tricity.''^ 

Paula  Valley,  Ind.  Ter.—The  citizens  are  stated  to 
have  voted  Feb.  7  to  Issue  $15,000  additional  water 
works  bonds. 

Pikcsville,  Ky. — Geo.  Plnson,  Jr..  City  Clk..  writes 
that  W.  B.  Cox,  of  Williamson,  W.  Va.,  has  secured  u 
franchise  for  constructing  water  works ;  probable  cost 
of  plant  Is  $5,000. 


Madisonvitlc,  Ky. — The  Spring  Lake  Ice  &  Water 
Co.,  of  Madlsonvllle.  has  been  Incorporated,  with  a 
capital  of  $«0,000,  by  E.  C,  H.  K.  and  E.  11.  An- 
derson. 

Rayne.  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'I'ewkshury,  Mass. — It  Is  stated  that  the  question  of 
municipal  water  works,  to  cost  $100,000,  will  come  up 
at   the  annual  town  meeting. 

South  Groveland,  .Mass. — BenJ.  Peabody  Is  the  engi- 
neer In  charge  of  .securing  a  water  supply  Irom  John- 
son's Pond. 

Lakepark,  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Natchez,  Miss. — Bids  will  be  received  Mar.  2  by  the 
City  Clk.  for  $150,000  municipal  water  works  bonds. 

Kansas  City,  Mo. — Bids  are  wanted  Mar.  5  tor  fur- 
nishing material  and  laying  a  3(i-in.  cast-iron  water 
main,  weight,  475  lbs.  per  lln.  ft.,  from  Quindaru 
pumping  station  to  Kaw  Point  pumping  station,  a  dis- 
tance of  about  18,320  ft.  Baxter  Brown,  Secy.  Bd.  of 
Pub.  Wks. 

Cameron,  Mo. — The  City  Council  Is  reported  to  have 
authorized  a  preliminary  survey  for  water   works. 

Havre.  Mont. — G.  T.  Sanderson,  City  Clk.,  writes 
that  all  bids  received  on  Jan.  30  for  water  works  and 
iin  electric  light  plant  have  been  rejected.  New  plans 
will  be  prei)ared  and  work  readvertised. 

Dillon.  .Mont. — Edwin  Norrls,  City  Clk.,  writes  that 
it  was  voted  Feb.  7  to  issue  $()5,000  bonds  for  the 
construction  of  water  works, 

Chailiille.  N.  C. — The  Bd.  of  Aldermen  have  en 
dorsed  a  proposition  which  empowers  the  Bd.  of  Water 
Comrs.  to  mortgage  the  municipal  water  plant  for 
.$200,000.  The  new  amendment  authorizes  the  Water 
Comrs.  to  Issue  bonds  to  the  amount  of  $200,000  for 
the  general  purpose  of  operating  and  maintaining  a 
system  of  water  works  for  this  city,  and  for  making 
improvements  thereto, 

Bottineau,  N.  D. — Bids  will  be  received  Mar.  4  by 
N.  1'.  Nordin,  Co.  And.,  for  boring  a  deep  well,  includ- 
ing casing  pll>e  and   pump  complete. 

Jersey  City,  \.  J. — Local,  press  reports  stftte  that 
the  following  bids  were  opened  Feb.  16  by  the  Jersey 
City  Water  Co.  for  all  the  cement  conduits  required 
to  bring  the  city's  new  water  supply  from  the  dam 
at  Boonton  :  a.  Boonton  dam  section  ;  b,  Hook  section  ; 
c,  Singap  section  ;  d,  section  east  of  Watchung  :  East- 
ern Construction  Co,,  «,  $75,431;  b,  $42,008;  e,  $137,- 
888;  (/.  $53,340.  Qualiey  &  Co.,  u,  $79,695,  New  York 
Filler  Co.,  «,  $79,370 ;  b,  $45,023  ;  c,  $171,100 :  d. 
$04,225,  Harold  Bouton,  6,  $44,156.  Metropolitan 
t'onstruf'tion  Co..  e.  $163  012.  Hudson  County  'I'lin- 
neling  Co.,  (/,  $55,532.  United  Engineering  &  Con- 
tracting Co..  d.  $71,350,  The  Eastern  Constr,  Co,  is 
reported  to  have  secured  the  contract  for  the  work 
at  a  total  of  $308,666, 

Elmer,  iV,  J. — C,  Van  Meter,  Boro.  Clk,,  writes  that 
there  is  some  talk  of  water  works  and  an  electric  light 
plant,    but  nothing  definite  yet. 

Asbury  Park,  N.  .J. — Supt.  Coffin,  of  the  Water 
Dept.,  in  his  report  to  Council  Feb.  9  recommended 
the  construction  of  an  elevated  storage  reservoir. 

Penngrove,  'N.  J. — Jonah  H.  Smith.  Boro.  Clk., 
writes  that  It  Is  proposed  to  construct  watei-  works, 
at  a  cost  of  $35,000,  T,  Chalkley  Hatton,  of  Wil- 
mington,  Del,,  is  the  Engineer. 

Aron-by-the-Sea.  \.  J. — The  citizens  voted  on  Feb. 
II  to  issue  $34,000  bonds  for  water  works, 

.ilbtttjiieniue,  A',  .1/, — It  'is  reported  that  \>'.  W. 
Jonei^,  of  San  Marcial,  N.  M,,  is  making  survey  of 
lands  in  San  Andreas  mountain  region  for  the  San 
Andreas  Irrigation  Co,  through  Dr.  C.  G.  Crulcksliank. 
The  company  is  ready  to  begin  work  as  soon  as  the 
land  is  turned  over  "by  the  government.  The  first 
labor  will  be  on  the  construction  of  a  dam  of  solid 
masonry,  90  ft.  high,  to  cost  $200,000.  The  water 
will  he  conveyed  over  the  land  by  system  of  pipes  and 
ditches.     Sub-Irrigation   will  be   used. 

Dunkirk,  N.  Y. — The  Bd.  of  Water  Comrs.  have 
voted  to  purchase  additional  generators  for  the  elec- 
tric light  station,  new  boilers  for  the  pumping  sta- 
tion, and  to  extend  and  enlarge  water  mains  through- 
out the  city,  A  bond  issue  of  $50,000  is  proposed  to 
cover  the  cost  of  the  Improvements, 

Batavia,  N.  Y. — Capt,  Lina  Beecher  is  reported  in- 
terested In  the  construction  of  water  works.  He  esti- 
mates the  entire  cost  of  the  plant.  Including  the  land, 
pumping  station  and  standpipes,  at   $92,000, 

Cincinnati.  O. — Bids  are  wanted  Mar.  17  for  con- 
structing coal  storage  houses,  trestle  approaches.  In- 
clines and  tracks,  for  the  Eastern  Pumping  Station, 
near  California,  O.,  and  for  the  Western  Pumping 
Station,  In  Cincinnati,  as  advertised  in  The  Engineer- 
ing Record, 

Cleveland.  O. — Bids  will  be  received  Ijy  the  Clerk 
Bd,  of  Control  Mar,  12  for  furnishing  and  deliver- 
ing water  pipe  and  special  castings,  as  advertised  In 
The   Engineering  Record, 

Bids  are  wauted  Mar,  7  for  the  superstructure  of  a 
side  track  for  the  coal  storage  house  at  Kirtland  St, 
pumping  station.     Chas.  P.  Salen,  Dlr.  of  Pub.  Wks. 

Springfield.  O.  —  It  Is  proposed  to  equip  the  new 
water  plant  with  gas  engines  and  a  power  pump. 

Brooklyn,  O. — Bids  will  be  received  Feb.  23  by  the 
Village  Clk.,  for  $24,000  water  works  bonds. 

Cleveland,  O. — Bids  are  wanted  Mar.  16  for  $200,- 
000  water  works  bonds,  also  $25,000  sewer  bonds. 
H.  D.   Cofflnberry,  City  Treas. 

Fiiidliiii.  n. — John  W.  Kiegle.  City  Engr..  writes 
that  the  American  Sewer  I'lpe  Co.  bid  $1.30  per  ft.  for 
vitrified  pipe  and  $5,851  for  vitrified  specials,  for  a 
conduit  about  10  miles  long,  for  delivering  water  to 
pumping  station.  Bids  on  three  kinds  of  materials 
were  asked  for,  20-in.  cast  iron  pipe.  24-in.  vitrified 
pipe  and  30-In.  brick  conduit.  The  U.  S.  Cast  Iron 
Pipe  &  Fdy.  Co.  was  lowest  on  cast  Iron  pipe,  bidding 
$30.50  per  ton  on  pipe  and  $55  on  specials.  E.  JL 
Campfield.  Findlay.  was  lowest  on  brlcli  work,  bidding 
$1.00  per  ft.  for  two-ring  conduit.  $1.20  per  ft.  for 
two-ring  conduit  and  $1,50  per  cu,  yd  for  rock  exca- 
vation. 


Columbus,  O. — Supt.  J.  O'Shaughnessy,  of  the  Wa- 
ter Dept.,  In  bis  annual  report  recommends  a  line  of 
pipe  for  the  northeastern  jiart  of  city,  east  of  High 
St.  and  north  of  the  R.  R.  tracks,  at  an  estimated 
cost  of  $60,850. 

Wilmington  C.  II.,  O. — See  "Power  Plants,  Gas  and 
Electricity." 

AUentoton,  Pa. — Bids  will  be  received  by  the  Bd, 
of  Water  Comrs,  on  Mar,  3  for  furnishing  materials 
and  constructing  proposed  extension  to  water  works, 
and  on  Mar,  0  for  one  8,000,000  gal.  pumping  engine, 
both  advertised  In  The  Engineering  Record  of  Feb.  21, 

West  Fairview,  Pa. — A  charter  has  been  granted  to 
the  Enola  Water  Co.,  of  West  Fairview.  with  a  capital 
of  $10,000,  by  Frank  Martin,  West  Fairview  ;  Arthur 
R.   Rupley  and  Caleb  S.    Brinton,  of  Carlisle. 

The  Riverside  Water  Co.,  of  West  Fairview,  Is  also 
reported  Incorporated,  with  a  capital  of  $10,000,  bv 
Geo.  K.  Itlllmyer,  Edwin  K.  .McConkey,  and  others,  of 
York. 

Stroudsburg,  Pa. — A  charter  has  been  granted  to 
the  Monroe  County  Water  Power  &  Supply  Co.,  of 
Stroudsburg,  with  a  capital  of  $10,000. 

Alexandria,  8.  U. — The  Council  Is  reported  to  lie 
considering  the  question  of  constructing  water  works. 

Alcester,  8.  D. — D.  K.  Williams.  Town  Clerk,  writes 
that  bids  win  be  received  In  .March  for  water  works, 
to  cost  $4,000. 

Lawrencebury.  Tenn. — See  "Power  Plants,  (ias  an<l 
Electricity." 

Port  Arthur,  Tex. — .See  "Power  Plants.  Gas  anil 
Electricity." 

Beaumont,  Tex. — The  Beaumont  Water  Co.,  of 
which  Col.  I.  D.  Polk  Is  Pres.,  Is  reported  to  have 
awarded  a  contract  to  A.  B.  Sanders,  of  Louisville. 
Ky.,  for  laying  about  15  miles  of  mains  and  laterals, 
and  the  Installation  of  a  pumping  and  filtration  sta- 
tion ;  contract  price  reported   to   be  about  $200,000. 

Salt  Lake  City,  Utah. — Louis  C.  Kelsey,  City  Engr.. 
writes  that  plans  are  being  prepared  for  a  storage  res- 
ervoir In  Parleys  Canyon. 

Milwaukee,  Wis. — The  only  bid  received  Feb.  6  by 
the  Comrs.  of  Pub.  Wks.  tor  135  V4  tons  cast-iron 
water  pipe  and  30  3/10  tons  of  special  castings  was 
that  of  the  U.  S.  Cast  Iron  Pipe  &  Foundry  Co,  of 
Chicago,  111.,  at  $34.40  and  $78,00  per  ton,  respec 
lively. 

Cuba,  Wis.— The  Chicago  Bridge  &  Iron  Co.  Is  stated 
to  have  secured  the  contract  to  extend  the  water 
works,   for  $4,100, 

Marinette,  Wis. — The  City  Water  Co,,  of  Marinette, 
has  awarded  the  contract  for  the  new  Intake  pipe 
(bids  opened  Feb.  9)  to  Ralnboldt  &  Walters,  of 
Sturgeon  Bay, 

Moundsville,  W.  To. — The  Moundsvllle  Water  Co.  Is 
stated  to  have  purchased  a  site  N.  B.  of  the  Camp 
grounds,  and  will  erect  on  same  a  reservoir  having 
a  capacity  of  2,000.000  gals.  The  Improvements  will 
necessitate  the  laying  of  5,000  ft.  of  12-ln.  main. 

Bluefleld,  W.  Ya. — See  "Electric  Railways." 

Saratoga,    Wyo. — R.    W.    Dyer,    Town    Clk.,    writes 
that  the  citizens  voted  Feb.  4  to  issue  $20,000  bonds  . 
for  the  construction  of  water  works. 

Ottawa,  Ont. — It  is  reported  that  about  $50,000  for 
main  extensions  are  recommended  among  the  esti- 
mates for  the  current  year. 

Toronto  Junction,  Ont. — W.  J,  Conron,  Town  Clk,, 
writes  that  tlie  question  of  extending  the  Intake  pipe 
into  number  Bay  is  not  yet  settled  by  Council,  John 
Haggas,   Water   Works    Supt, 

SEWERAGE  AND   SEWAGE   DISPOSAL. 

Ft.  Apache,  .iriz. — Col,  J.  W,  I'ope,  Ch,  Q,  M,.  Den- 
ver. Colo.,  writes  that  new  bids  will  be  received  Feb. 
26  for  the  construction  of  a  sewerage  system  at  F'l. 
Apache,  Ariz. 

Long  Beach,  Cat. — Sewer  bonds  amounting  to  $35.- 
000  are  reported  sold. 

Vallejo,  Cal. — It  is  stated  that  bids  are  wanted  Apr. 
6  for  constructing  2.500  ft.  of  8-in.  sewer;  average 
cut,  6  ft. ;  estimated  cost.  $3,000.  A.  I'.  Noyes,  City 
Engr. 

New  Britain,  Conn. — Engr.  Wm.  H.  Cadwell  writes 
that  5  miles  of  trunk  sewers  and  10  to  15  miles  of 
small  laterals  are  contemplated;  vitrified  salt  glazed 
pipe  to  be  used. 

Clarion,  lu. — A  drainage  ditch  26  miles  in  length, 
costing  about  $60,000,  will  be  constructed  to  facili- 
tate the  drainage  of  the  farms  in  Blairsburg  and 
Williams  Townships,  Hamilton  County  (Webster. 
C,  II,),  and  portions  of  Wrlghf  (<'larion,  C,  H,)  and 
Hardin  (Eldora,  C,  H,)  Counties.  The  ditch  will  vary 
in  depth  from  6  to  12  ft,  and  in  width  from  4  to  8 
ft.  The  Bds.  of  Hamilton,  Wright  and  Hardin  Coun- 
ties will  probably  soon  hold  a  joint  session  to  com- 
plete all  arrangements  and  receive  bids  on  the  work. 

Burlington,  la. — City  Engr.  Emmett  Steece  Is  re- 
ported to  be  preparing  plans  for  the  Stony  Lonesome 
sewer ;  It  will  be  about  4,000  ft.  In  length  and  cost 
about  $35,000. 

Algona,  la. — L.  E.  Potter.  Auditor,  writes  that  It  Is 
proposed  to  construct  drainage  ditches  In  Kossuth 
County.  A.  J.  Lilly,  Engr.  In  charge ;  probable  cost. 
$6,000. 

Chicago,  III. — Bids  are  wanted  Feb.  26  for  con- 
structing sewers,  etc.  F.  W.  Blockl  Is  Conir.  of  Pub. 
Wks. 

Waukegan,  111. — It  is  reported  that  R.  J.  Smith, 
.Supt.  of  Put).  Wks..  has .  about  completed  plans  and 
estimates  for  Sewer  District  Number  2.  The  estimate 
Is  about  $27,000. 

Danrille,  III. — See  "Paving  and  Roadmaklng." 

Peril,  Ind. — It  Is  stated  that  bids  are  wauted  Feb. 
24  for  constructInK  3.000  ft.  '.^O-in.  tile  sewer,  with 
an  8  to  20-ln.  cut.      Wm.  O'Hara.  City  Clk. 

.Avbnrn,  Ind. — The  Auditor  of  De  Kalb  Countv  will 
soon  receive  bids  for  the  construction  oC  a  large 
ditch. 

Indianapolis,  Ind. — City  Engr.  Nelson  has  presented 
plans  for  the  contemplated  Pogues  Run  sewer  and 
places  the  cost  for  Its  entire  constrnctlon  at  $1,083,- 
500. 
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traiitrille.  Iitil. — The  cit.v  authorities  cudtemplate 
coDstructiDs  a  sewer  in  Kentucky  Ave.,  estimnteil  to 
cosi  from   ll'j.OOO  to  JoO.mtO. 

JfMMcic,  Imd. — n.  C.  llirkuk.  City  Clk.,  writes  that 
I.Tons  k  iielaney.  of  .uuucio.  Itare  secui-«i  tlie  lontraet 
for  the  Perkins  Ave.  sewer,  3,0^5  ft.  (bids  opened 
Keh.  i>i.  for  J'.l.ti,"..".,  and  W.  M.  Kirch,  ol'  .Mimcle.  sc 
cured  the  contract  for  the  (Jliarkey  St.  isewer.  •^.'ii.t 
II.  (bios  opened  Kel>.  17>,  (or  »^.u»•.l. 

Oridgcicatcr,  Jfnjis. — Snow  &  Harbour,  Tremont 
Bldg..  Moston,  are  slated  to  have  completed  the  pre- 
liiQinary  survev  for  a  sewerage  system.  The  matter 
will  probably  be  sniimiitcd  at  tlie  annual  town  meet- 
ing in  March. 

UudisoH,  ilann. — It  Is  estimated  that  the  proposed 
new  sewerage  system  for  Uudson  can  be  installed  for 
$150,000. 

Haltimorf.  Md. — Bids  are  4k-aDted  Feb.  25  for  gen- 
eral pun>oses  in  the  City  Engrs.  Dept.  during  year 
l!Mi:i  tile  following  supplies:  viirifled  sewer  liriek. 
vitrifled  sewer  pipe,  vitrltieil  paving  brick  or  blocks. 
asphalt  bloi-ks.  cement,  granite  paving  blocks,  etc. : 
al.so  for  .sheet  asphalt  repairs.  II.  T.  Kendall.  City 
Kngr. ;  Thos.   U.   liayes,  I'res.   Bd.  of  Awards. 

Von  BureH.  He. — A  pnbilc  hearing  will  be  given  at 
the  State  House.  Augusta,  Me.,  on  i-'eb.  2,i  on  an  act 
to  ineoriHirate  the  Van  Uuren  Sewerage  Co. 

Jackson,  ilich. — This  city  contemplates  constructing 
a  purification  plant  and  Intercepting  sewer.  I'lxpect 
aid  from  State  to  care  for  sewerage  from  State  prison. 
A.  U.  Stevens.  City  Engr..  Jackson. 

(  ruoknloH.  J/inn. — Geo.  .\.  Italph.  lOngr.  for  State 
Drainage  Comn..  writes  that  it  is  proposed  to  con- 
struct drainage  ditches  in  Ked  Ulver  Valley,  at  a  prob- 
able cost  of  finMi.OOO.  Contracts  will  probably  be  let 
in  April. 

Kansas  City,  Ho. — Plans  have  been  prepared  for 
the  following  sewers:  Sewer  District  No.  102,  1,100 
ft.  pipe  sewers,  cost  ?4.400  ;  Sewer  District  No.  2a5. 
S.TOO  ft.  pipe  sewers,  cost  $0,000  :  and  Sewer  District 
No.  1»3,  O.SOO  ft.  pipe  sewers,  :i,000  ft.  brick  sewers, 
L'5  manholes,  27  catch-basins,  at  a  cost  of  $32,000. 

.lron-6i/-»/ir-*'r«.  -V.  J. — The  citizens  voted  Keb.  10 
to  issue  $32,000  bonds  for  a  sewerage  system. 

Anbury  Park,  .V.  J. — The  beach  sewer  purchase  and 
Improvement  biinds,  amounting  to  $17.">,000.  are  report- 
ed sold. 

neehairken,  X.  J. — Thos.  Cavanagh  is  stated  to 
have  secured  the  contract  for  constructing  the  sewer 
and  pumping  station  in  lower  Weebawken,  for  about 
$40,000. 

Penn  Yan.  N.  Y. — The  Bd.  of  Water  Comrs.  of 
Penn  Van  are  stated  to  have  accepted  the  proposition 
of  Knight  &  Hopkins,  Engrs.,  of  Home.  They  will 
come  to  Penn  Yan  within  a  few  days  and  make  plans 
for  the  preliminary  survey  for  a  complete  system  of 
sewers  and  a  reduction  plant. 

Brooklyn,  X.  Y. — Bids  wlil.be  received  ilar.  -1  by 
J.  Edw.  Swanstrom.  Boro.  Pres.,  for  furnishing  mate- 
rial for  constructing  2,-164  lln.  ft.  12  to  24-in.  vitrilied 
stoneware  pipe.  15  manholes,  and  5  receiving  basins 
in  portions  of  3  streets. 

-Vrir  I'ort,  X.  Y. — Bids  will  Iw  received  Mar.  3  by 
Jacob  A.  Cantor,  Pres.  Boro.  -Manhattan,  for  furnish- 
ing material  for  constructing  sewer  •  in  portions  of 
Exchange   Place. 

Dayton,  O. — The  Bd.  of  City  Affairs  is  stated  to 
have  adopted  the  resolution  providing  for  the  con- 
struction of  sanitary  sewers  in  South  Park,  at  a  cost 
of   $24,000. 

bids  are  wanted  Mar.  17  for  constructing  north- 
western stormwater  sewer  in  a  portion  of  Conte  Ave. 
and  Orcliard  St.,  estimated  quantities  1,480  lin.  ft. 
4.  4^  and  30-in.  brick  or  concrete  sewer,  l.iO  lin. 
ft.  12  and  24-ln.  pipe  sewer,  4  catch-basins,  0  man- 
holes and  40  perches  stone  masi)nry.  F.  M.  Turner. 
City  Engr. ;  Uobt.  H.  Ferguson,  City  Compt. 

Cinciaaali,  O. — (J.  1".  Walker  is  stated  to  have  se- 
cured the  contract  for  constructing  a  sewer  in  Ob- 
servatory Ave.,   for  $12.3M). 

City  Engr.  Stanley  is  reported  to  have  twen  directed 
by  the  Bd.  of  Pub.  Service  to  prepare  plans  and  speci- 
fications for  the  construction  of  a  trunk  sewer  in  the 
Millcreek  Valley  from  Ulendale  to  Ohio  Kiver,  in  ac- 
cordance with  the  request  of  the  Millcreek  Sewer  Com. 

Xoririind,  O. — City  Engr.  J.  .\.  Stewart  is  stated  to 
nave  submitted  plans  for  the  disposal  of  sewage  to 
the  Comrs.  of  Sewers.  He  advocates  conveying  all  the 
sewage  to  Bloody  Itun  instead  of  dividing  it  between 
that  stream  and  Duck  Creek,  as  was  originally  con- 
templated. The  size  of  the  pipe  to  be  used  would 
vary  from  8  to  24  in.  It  wfll  be  necessary  to  con- 
struct a  receiving  basin  of  100.000  gals,  capacity  in 
East  Norwood,  so  that  the  sewage  can  be  raised  by 
compressed  air  to  the  gravity  sewer  at  Forest  Ave. 
and  the  B.  &  O.  8.  W.  K.  K. :  estimated  cost.  $.">0.000. 

Boirlina  Green.  <>. — Bids  are  wanted  Mar.  14  for 
furnishing  material  and  constructing  circular  pipe 
sewera.     Alex.   Williamson,  Clk. 

Cleveland,  O. — See   "Water." 

Ardinore,  Pa. — O.   C.    Anderson.  Secy.     Comrs.    of 

Lower  Merlon  Twp..  writes  that  it  was  voted  Felx  17 

to    issue    $2.'>0,000    l>onds    for    the  construction    of    a 
Mwerage  system. 

Eric,  J*a. — A  corresiiondent  writes  that  contracts 
will  soon  be  let  for  2,800  ft.  of  .30  In.,  1.7.")0  ft.  of 
27  In.  and  1,826  ft.  20  in.  tile  sewers.  Separate  bids 
to  l>e  received  on  each  section. 

York,  Pa. — The  citizens  voted  Feb.  17  to  issue 
$400,000  Imnds  for  a  sewerage  system.  Chas.  P. 
Hhrelner,  City  Clk. 

Houtlou.  Ter.  -City  Eugr.  Dormant  is  stated  to 
have  completed  plans  for  a  sewer  system  for  the  3d 
and  4th  Wards  and  the  Fair  <iroundH  Addition. 

Beatimnnt,  Trr. — The  City  Council  is  stated  to  liave 
adopted  a  resolution  authorizing  Cltv  Kngr.  Merritt 
W.  Veater  to  preimrp  plans  and  specifications  for  ex- 
pending $1S0.(|00  on  sewerage  and  paving  and  the 
advertising  of  bids  on  same,  the  payment  ff>r  wiiitrb 
Is  to  be  made  with  the  4  per  cent,  bonds. 


iliirslifitUI,  H'i«. — It  is  stated  that  bids  are  wanted 
by  the  Itil.  of  Pub.  Wks.  until  Mar.  30  for  constructing 
about  0  miles  of  storm  sewers,  septic  tank,  filter  beds, 
etc.     C.  S.  Vedder,  City  Clk. 

Sheboyyan.  11  is. — Plans  are  being  prepared  for 
about  2.O00  lin.  ft.  of  sewers,  sizes  48  in.  to  10  In.  C. 
r.  Boley,  City  Engr. 

BRIDGES. 

.\rkiidclphUt.  Ark. — .Toe  Ilardage.  County  Judge, 
writes  that  Stupp  Bros.  Bridge  Co.,  of  !<t.  Louis. 
SIo..  has  secured  the  contract  tor  constructing  a  steel 
bridge,  ."il4  ft.  long,  across  Ouachita  Ulver  (bids 
opened   Feb.    10)    tor  $29,075. 

Hot  t-yrinys,  .Irk. — .\  correspondent  writes  that 
plans  are  being  prepared,  and  contracts  will  soon  be 
let  for  a  britlge  across  Ouachita  Ulver,  4  miles  soujh 
of  Hot  .Springs. 

Jlartfonl.  Cuiiii. — .\  bill  has  passed  the  House,  and 
is  now  reatiy  for  the  signature  of  tlie  President,  for 
the  building  of  a  drawbridge  across  Connecticut  Uiver 
at    Hartford. 

Den  .Moines,  la. — I'ress  reports  state  that  the  olli 
clals  of  the  Wabash  U.  U.  are  contemplating  the  re 
construction  of  the  road  from  Des  Moines  to  Moberlv. 
It  is  stated  that  about  $1,000,000  will  be  expended  in 
building  steel  and  cement  culverts,  steel  bridges,  re- 
ducing grades,  eliminating  grade  crossings,  etc.  W. 
S.    Newiiali.   Ch.    Engr.,    St.   Louis,   Mo. 

Cedar  Riiyiffi^,  In. — Tlie  Pub.  Improv.  t'om.  has 
recommended  to  the  City  Council  the  bulldiug  of  a 
concrete  In-idge  across  ('edar  River,  preferably  at  2(1 
Ave. 

Marseilles,  111. — it  is  slated  that  Wm.  Pease  has 
seciu-ed  the  contract  to  construct  a  bridge  across  the 
canal   for   $7,018. 

Peliitt.  111. — Press  reports  state  that  Prof.  Wells,  of 
-irmour  Institute.  Chicago,  has  been  engaged  to  pre- 
pare plans  for  the  steel  superstructure  for  the  wagon 
bridge. 

Jolict,  111. — Will  and  (Jrundy  Counties  are  about  to 
let  the  contract  for  a  bridge  over  Kankakee  Uiver, 
on  the  county  line,  estimated  to  cost  $25,000.  11.  11. 
Stassen;  of  Joliet,  Chran.   of  Com. 

Dehnun,  111. — It  is  stated  that  the  City  Council 
has  ordered  plans  and  specifications  prepared  for  a 
steel  bridge   to  be  built  across   Illinois   Uiver. 

Huzlcton,  Iiid. — The  building  of  a  drawbridge 
across  White  Uiver,  at  or  near  ilazletou,  at  an  esti- 
mated cost  of  $50,000,  is  reported  to  l)e  under  con- 
sideration. 

South  Bend,  Ind. — The  American  Bridge  Co.,  of  To- 
ledo, O.,  has  awarded  the  contract  for  a  concrete  and 
steel  undergrade  crossing  on  the  M.  C.  Uv.  in  South 
Bend,  to  ('.  II.  Defrees.  of  South  Bend,  for  $8,440. 

Tell  City,  Ind. — The  Comrs.  of  I'erry  and  Spencer 
Counties  have  jointly  let  a  contract  to  Henry  W.  Eige- 
man  to  build  a  bridge  over  Anderson  Uiver.  The  struc- 
ture Is  to  be  of  iron.  The  contract  price,  $14,200. 
Canneiton.  Count.v  Seat  of  I'erry  County. 

Bluffton,  Ind. — The  Comrs.  of  Wells  Co.  have  made 
appropriation  for  15  new  bridges,  some  of  which  are 
to  be  steel  structures.  Plans  and  specirtcatious  are 
being  made  and  tiie  contracts  will  be  let  in  March. 

Frankfort,  Ind. — Bids  will  be  received  Mar.  4  by  the 
Co.  And.  for  constructing,  several  steel  and  stone 
bridges. 

iiulcni,  Mass. — Press  reports  state  that  the  build- 
ing of  a  bridge,  at  a  probable  cost  of  $60,000,  across 
Danvers  Uiver,  Iwtween  Kernwoud  Dist.,  Salem,  and 
Uyal   Side,  Beverly,  is  being  considered. 

Boston,  Muss. — -Bids  are  wanted  Mar.  2  for  con- 
structing a  steel  retractile  draw  for  Wellington  bridge. 
Middlesex  Falls  Parkway.  SoinervUle  and  Medford. 
Wm.  B.  De  Las  Casas,  Chmn.  Metropolitan  Park 
'.-'omn. 

Xiles,  Mieh. — The  American  Bridge  Co.,  of  Toledo, 
has  been  awarded  the  contract  for  a  viaduct  over  the 
M.  C.  Uy.,  south  of  Niles.  .Mich.,  bv  the  South  Bend 
&  Southern   .Michigan   Uy.  Co.,   for  $5,200. 

Jackson,  Mirh. — This  city  will  probably  construct 
a  steel-concrete  bridge,  two  20-ft.  arches,  or  span, 
about  108  ft.  from  property  line  to  property  line  on 
the  skew  across  Grand  Uiver.  .\.  B.  Stevens,  City 
Engr. 

Portland.  .Mich. — it  is  stated  that  bids  are  wanted 
by  J.  T.  Argell.  of  Beldlng.  until  Feb.  26  for  con- 
structing a  2-span  bridge  across  Grand  Uiver  at  Port- 
land. Each  of  the  spans  are  to  be  112  ft.  long,  and 
are   to    rest    on   tuliular  piers. 

Grand  Itaiiids.  Mich. — City  Engr.  Anderson  has 
completed  plans  and  specifications  for  the  Wealthy 
Ave.   Iiridge. 

Htillirater,  .Minn. — i'ress  reports  state  that  the  of- 
ficials of  the  Wisconsin  Central  R.  U.  are  contem- 
plating the  building  of  a  bridge  across  St.  Croix  Riv- 
er, at  the  northern  end  of  the  city.  Chas.  N.  Kalk. 
Ch.    Engr.,    Milwaukee,    Wis. 

Vicksbury,  Miss. — I'ress  reports  state  that  the 
Comrs.  of  the  National  I'ark  have  awarded  contracts 
for  constructing  bridges  In  the  Park  (12  in  all)  to 
Geo.  H.  Crafts,  of  Atlanta.  Oa.:  King  Bridge  Co.,  of 
Cleveland,  O.  :  X.  M.  Blodgett,  of  Kansas  City.  Mo., 
and  the  American  Bridge  Co..  of  N.  Y.  City.  The 
contracts  are  stated  to  amount  in  ail  to  about  $85,000. 

^V.  Joseph,  Mo. — The  American  Bridge  (^o.,  N.  Y. 
City,  is  reported  to  have  seemed  the  contract  for  re- 
building the  bridge  across  .Missouri  Ulver.  this  city, 
for  the  St.  Joseph  &  (Jrand  Island  R.  R.  Probable 
cost,   $400,000. 

Omaha.  Xch. — Local  press  reports  state  that  the 
Tnion  Pacific  U.  It.,  the  Burlington  and  the  Omaha 
R.  R.  Companies  are  interested  in  the  building  of  a 
viaduct,  of  steel  and  wood,  fi-om  0th  'St.  and  Caoitnl 
Ave.  to  Sth  and  Davenport  Sts.  Probable  cost.  $75.- 
000.  J.  B.  Berry,  Ch.  Engr..  T'nion  Pacific  B.  U., 
Omaha. 

Camden,  N.  J. — ,\aron  Ward.  Camden,  N.  J.,  has 
secured  the  contract  for  the  Baird  Ave.  drawbiidge. 
ISfi-ft.  span  with  foundations,  for  $26,000.  J.  J.  Al- 
liertson,   Co.    Engr. 

.itlantic  City,  .V.  ,/. — Bids  will  be  opened  in  Atlantic 
City.  .Mar.  4.  by  the  Bd.  of  Frepholders.  at  Odd  Fel- 
lows Hall,  for  the  construction  of  2  steel  highway 
draw  bridges.      J.   J    .\lbert.son.  Co.   Engr. 


.^elrnt•<•.  .V.  J. — The  Bridge  Emergency  Com.  of  the 
Joint  Free  Bridge  Cort.  of  Essex  and  Hudson  Coun- 
ties has  decided  to  put  an  improved  draw  in  the 
Bridge  St.  bridge,  nt  a  prolmble  cost  of  $40,000. 

Tlie  Senate  has  passed  a  bill  authorizing  Essex  and 
Hudson  Counties  to  repair  the  joint  bridges. 

_  Xcir  York,  X.  Y, — According  to  the  "Journal  of 
Commerce"  official  announcement  has  been  made  by 
Jos.  U.  Crawford,  Engr.  of  the  Blanch  Lines  of  Penii. 
I(.  U.,  regarding  the  building  of  the  bridge  across 
East  Uiver  at  Hell  Gate.  It  Is  estimated  that  the 
cost  will  be  over  $8,000,000,  and  tiie  length  of  the 
bridge,  including  approaches,  will  be  2  miles,  the 
center  span  lo  be  840  ft.  long.  The  bridge  is  to  lie 
1">5  ft.  above  the  water,  and  is  to  extend  from  Port 
Morris.  Harlem,  to  Uandall's  Island,  thence  to  Ward's 
island,  and  from  that  point  to  Long  Island,  where 
the  I'enn.  lines  will  be  connected  with  the  N.  Y., 
N.  H.  &  Hartford  U.  R.  W.  H.  Brown,  Ch.  Engr.. 
I'liiladelphia,   Pa. 

Xeie  York,  N.  Y. — In  a  letter  to  Bridge  Comr.  Lin- 
denthal.  Mayor  Low  recommends  the  fireprooflng  of 
Ihe  driveways  and  footways  of  the  new  Williamsburg 
bridge. 

Yonkers,  N.   Y. — Local  press  reports  state  that  the 

N.    Y.    C.   &   Hudson   B.    U.    R.    is     contemplating  the 

building  of  a  bridge  from  Vark  St.  to  Gienwood.  II. 
Fernstrom,   Ch.    Engr.,   N.   Y.  City. 

Rensselaer,  X.  Y. — Press  reports  state  that  the  N. 
Y.  C.  &  Hudson  Uiver  U.  U.  Co  has  submitted  to  the 
State  It.  R.  Comrs..  plans  for  a  carriage  bridge  to  be 
iMillt  at  3d  Ave. 

Xayolcon,  O. — Local  press  reports  state  that  the 
(-'o.  Comrs.  have  awarded  the  contract  to  construct  an 
iron  bridge  at  I'erry  St.  to  the  Brackett  Bridge  Co., 
Cincinnati,   for    $7,170. 

Salem,  O. — It  is  stated  that  in  connection  with  the 
Youngstown  &  Ohio  Electric  Uy.  in  this  city,  a  via- 
duct will  be  built  across  the  Ft.  Wayne  &  Salem  R.  H. 
tracks   at   Lisbon   crossing. 

Dayton,  O. — Local  press  reports  state  than  an 
agreement  has  been  reached  between  the  Bd.  of  Cltv 
.\fraiis  and  the  City  I!y.  Co.  whereby  the  construction 
of  a  bridge  at  3ii  St.  is  assured.  The  cost  of  the 
bridge  will  be,  according  to  reports,  about  $175,000, 
the  Uy.  Co.  to  contrilnite  $5,">,000  toward  the  cost. 

Delaware,  O. — Bids  will  lie  received  until  Mar.  9  by 
Frank  Warren,  Co.  And.,  for  furnishing  material  and 
constructing  a  3-span,  deck  plate  girder  bridge,  across 
Big  Walnut  Creek,  at  Sunliury,  Berkshire  Township. 

Stcubentille.  O. — I'ress  reports  state  that  Col.  Gar- 
rett J.  Lydecker,  of  Cincinnati,  is  the  Senior  mem- 
ber of  the  Bd.  of  Engrs.,  appointed  to  prepare  plans 
for  a  bridge  which  tlie  (Joverni-ient  proposes  to  con- 
struct   across    Ohio    Uiver    at    Steulienvllle. 

Pittshiiry.  Pa. — A  bill  has  passed  both  the  House 
and  Senate  authorizing  the  Pittsburg,  Carnegie  & 
Western  R.  It.  Co.  to  construct  a  bridge  across  .Alle- 
gheny  River. 

Lancaster,  Pa.— See  "Electric  Railways." 

Stroiidshnrji,  Pa. — Press  reports  state  that  the 
Stroudsburg  I'assenger  Uy.  Co.  has  decided  to  con- 
struct an  iron  bridge,  for  the  use  of  said  road,  across 
Pecono  Creek.     Chas.  B.   Staples,   Secy. 

McKces  Rocks,  Pa. — See  "Railroads." 

.iltoona.  Pa. — A  correspondent  writes  that  it  is 
proposed  to  construct  a  bridge  over  the  Pa.  K.  R., 
main  line,  between  16th  and  17th  Sts.,  87-ft.  span, 
to  carry  2  street  railway  tracks.  A.  C.  Shand,  Supt. 
Aitoona  Division,  P.  R.  U.,  in  charge. 

Philadelphia.  Pa. — Mayor  Ashbridge  has  signed  a 
bill  granting  permission  to  the  .\merican  Flour  Mills 
Co.  to  build  a  steel  and  glass  bridge,  12  ft.  wide  and 
200  ft.  long,  across  Delaware  Ave.,  between  Green 
and   Noble    Sts. 

Local  press  reports  state  that  the  Secy,  of  War  has 
approved  the  plans  of  the  Philadelphia  Rapid  Transit 
Co.  for  bridge  which  said  Co.  proposes  to  build  across 
the   Schuylkill    Uiver  at  .Market  St. 

Sharon,,  Pa. — The  Co.  Comrs.  are  reported  to  be 
considering  the  building  of  a  bridge  across  Shenan- 
doah Uiver  from  Dock  to  Main  Sts.,  in  this  city. 

I'iltsinirii.  Pa. — Local  press  reports  state  that  the 
I'ennsylvanla  U.  U.  Co.  is  about  to  submit  to  the 
Secy,  of  War  plans  for  the  proposed  bridge  which 
is  to  be  constructed  by  said  Company  across  Alle- 
gheny River  at  Brilliant.  H.  R.  Leonard,  Engr.  of 
Bridges,    Philadelphia. 

Chamberlain .  S.  D. — The  Senate  has  passed  a  bill 
aiitiiorlzing  the  construction  of  a  bridge  across  Xlis- 
.souri   Itiver,  between  Brule  and  Lyman  Counties. 

KniijTille.  Tenn. — F.  J.  Moreland,  City  Engr.,  writes 
that  the  city  and  the  K.  L.  F.  and  J.  R.  U.  are  in- 
terested in  the  construction  of  the  proposed  $80,000 
bridge. 

Tonkan-a,  Okla.  Ter. — See  "Railroads." 

I'l.  ^Vorth,  Tex. — It  is  stated  that  the  construction 
"f  (;  Iron  bridges  on  the  Rio  Grande  division  of  the 
Texas  &  Pacific  R.  R.  Co.  is  contemplated.  B.  S. 
Wathen,   Ch.   Engr.,  Dallas. 

CKxtroviUc,  Tex. — H.  E.  Haass,  of  Hondo,  Co.  Judge. 
writes  that  the  contract  for  a  bridge  across  Medina 
River.  Castroville  (bids  opened  Feb.  10).  has  been 
awarded  to  iO.  1'.  .\lsburv  &  Son,  of  Houston,  for 
$13..S90.  It  will  lie  a  3-span  liridge.  1  252-ft.,  2  100- 
ft.  each,  on  2  stime  abutments  and  2  stone  piers, 
earth-fill  approaches.   10ft.    roadway. 

I'rnnt  Royal,   In. — Press  reporls  state  that  a   $12,- 

000  bridge  la  to  be  built  across   Shenandoali  River  at 
Carson's  Ford. 

Colvillc,  Wash. —  It  is  stated  lliat  bids  are  wanted 
liy  the  Co.  Clk.  until  Mar.  9  for  constructing  a  draw- 
bridge across  Callspel  River. 

Tacoma,  ^Yash. — Local  press  reports  state  that  the 
plans   for   the  21st  St.  bridge   have  been  approved  by 

1  lie  Ch.  Engr.  of  the  (Joveinmeiit,  and  have  been  sub- 
mil  led    to    the  .Secy,  of  War  for  bis  approval. 

Crand  Rapids,  Y\'is. — I'ress  reports  state  that  the 
wagon  bridge  across  the  Wisconsin  River  is  to  be  re- 
built at  a  cost  ot  about  $16,000. 
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Appleton,  Wis. — The  City  Engr.  has  been  instruct- 
ed to  prepare  plans  and  speciticatious  for  a  concrete 
or  stone  bridge  to  be  built  at  raclQc  St. 

Ktiiosltu.  Wis. — The  City  Ilngr.  has  been  directed 
to  prepare  plans  for  a  steel  or  iron  bridge  which  is  to 
replace  present  structure  at  Middle  St.  Probable 
cost,   ifl  2,000. 

La  Vrossc,   ^yis. — See  "Uailroads." 

Chatham,  Ont. — It  is  stated  that  bids  are  wanted 
.Mar.  2G  for  constructing  a  steel  swing  bridge  across 
Itlver  Sydenham  at  Tupperviile.  A.  McArthur,  Town- 
.ship   Clk. 

PAVING  AND  ROADMAKING. 

Mobile,  Ala. — The  following  bids  were  opened  Feb. 
10  bylid.  I'ub.  Wks.,  J.  N.  llazlehurst,  Ch.  Engr.,  for 
paving :  37,000  sq.  yds.  asphalt.  Southern  I'av'g  & 
Const.  Co.,  Chattanooga,  Tenn.  (awarded  contract), 
40  ets.  per  cu.  yd.,  4-ln.  concrete  foundation  ;  $1.34 
per  sq.  yd.,  IVj-in.  wearing  surface  and  1-in.  binder; 
42  cts.  per  ft.  granite  curb  ;  90  cts.  for  24-ln.  com- 
bined curb  and  gutter :  35  cts.,  24-in.  cement  gutter ; 
total,  ?75,056.  Louisiana  Impi-ovement  Co.,  New  Or- 
leans ;  10  cts.,  foundation ;  $1.70,  asphalt ;  43  cts., 
granite  curb ;  90  cts.,  combined  curb  and  gutter ;  20 
cts.,  cement  gutter;  total,  $77,188;  19,000  sq.  yds. 
vitrifled  brlcli :  Southern  I'avg.  &  Constr.  Co.  (awarded 
contract),  40,  42^  and  90  cts.,  respectively,  for  foun- 
dation, granite  curb  and  combined  curb  and  gutter  ; 
*1.42  per  sq.  yd.  brii  k.  niiikI  riiuudan.n  auo  iiiiei-; 
$1.35  per  sq.  yd.,  brick  and  cement  filler  ;  total,  $38,- 
906 ;  Cook  &  Laurie,  Mobile,  bid  on  these  items  as 
follows  ;  40,  40  and  90  cts.,  $1.42  and  $1.40  ;  total, 
$40,194. 

Vallrjo.  Cat. — It  Is  stated  that  bids  are  wanted  Apr. 
(J  for  paving  0,000  sq.  yds.  with  asphalt,  at  an  esti 
mated  cost  of  $13,000.     A.   P.  Noyes,  City   Kngr. 

Riverside,  Cat. — C.  E.  Stibbens,  City  Clk.,  writes 
that  it  is  proposed  to  rave  .\iaiu  .st  for  abr^ut  l.i 
blocks  with  asphalt.    A.  I".  Campbell,  Engr.  in  Charge. 

Los  Anyeles,  Cal. — Press  reports  state  that  Chas. 
Stansburg  has  secured  the  contract  to  grade  a  por- 
tion of  Sunset  Boulevard  ;  probable  cost,  $10,000. 

Pasadena,  Cal. — It  Is  stated  that  City  Council  has 
adopted  a  resolution  to  pave  with  asphaltum  on  con- 
crete on  a  portion  of  Fair  Oaks  Ave.,  and  to  curb 
with  cemeut  and  gutter  with  granite  block. 

Augusta,  Ga. — Bids  will  be  received  by  Jacoby 
Phlnizy,  -Mayor,  Mar.  2,  for  32,000  yds.  of  asphalt, 
brick  or  bituminous  macadam,  to  be  laid  on  the  old 
concrete  foundation. 

Atlanta,  Ga. — Bids  will  be  received  Mar.  2  by  the 
Mayor  and  Gen.  Council  for  paving  approximately 
30,000  sq.  yds.  of  asphalt  on  Peachtrce  and  Peters 
Sts.  K.  M.  Clayton,  City  Engr. 

Louisrille,  Ky. — Local  pre.ss  reports  state  that  the 
.American  Standard  Asphalt  Co.,  1st  and  A  Sts.,  sub- 
mitted the  lowest  bids  for  resurfacing  a  number  of 
streets,  at  71  cts.  per  sq.  yd. ;  probable  total  cost, 
$30,000. 

Washinoton,  la. — D.  C.  Kyle,  City  Engr.,  writes  that 
all  bids  received  Jan.  15  for  32,000  sq.  yds.  brick 
paving  have  been  rejected,  and  the  matter  Is  post- 
poned indefinitely. 

Iloniie.  III. — See  "Water." 

Keokuk,  la. — J.  U.  Robertson,  City  Engr.,  writes 
that  bids  will  be  received  i'eb.  26  for  2,314  sq.  yds. 
brick  paving,  1,400  cu.  yds.  earth  excavation,  and  700 
lin.  ft.  of  stone  curb. 

Des  Moines,  la. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  will  soon  ask  bids  for  paving  with 
brick  on  portions  of  Southeast  9th  St.  and  E.  6th  St. 

Danville,  III. — The  City  Council  has  passed  ordi- 
nances for  about  13.000  yds.  of  brick  pavement.  3.000 
lin.  ft.  of  stone  curbing,  and  3,300  ft.  of  8-ln.  sanitary 
sewer.     W.  II.  Martin,  City  Engr. 

Decatur,  III. — The  Bd.  of  Local  Improv.  has  au- 
thorized the  resurfacing  of  portions  of  E.  Main  and 
Water  Sts.  with  asphalt.  There  are  31,200  sq.  yds. 
to  be  resurfaced,  and  the  total  cost  is  estimated  at 
$39,373. 

Chicago,  III. — The  Board  of  Local  Improv.  has  de- 
cided to  pave  with  asphalt  West  Huron  St.,  cost  $72,- 
300;  South  Campbell  Ave.,  cost  $18,000;  Cleaver  St., 
cost  $31,000.  and  West  Dunning  St.,  cost  $14,000. 

Hiansrille,    Ind. — The    question    of    constructing    4 
miles  of  brick  and  asphalt  pavements,  and  5  miles  of 
artificial  stone  sidewalks,  is  under  .consideration.   Aug. 
ftafllln,  C'ity  Engr. 

iMfauette,  Ind. — The  following  bids  have  been  re- 
ceived by  the  Comrs.  of  Tippecanoe  County  for  paving 
the  .\lain  Street  Levee;  Siandard  Paviiiir  To.  01  t  ln- 
cago,  $29,000  ;  Barber  Asphalt  Co.,  $21,208  ;  Western 
I'avlng  &  Constr.  Co..  of  Lafayette,  j;l<(.!)l(i  lawarded 
lontiact*.     .M.  W.  .Miller.  Co.  Engr. 

Madison,  Ind. — The  city  authorities  have  decided  to 
pave  Main  St.  this  season.  A  committee  from  the  City 
Council   will  decide  the  kind  of  pavement  to  be  laid. 

Contiersville,  Ind. — Specifications  are  being  prepared 
for  paving  with  asphalt,  Central  Ave.,  the  principal 
street  In  this  city.     Address  City  ClerK. 

Baltimore,  Md. — The  following  ordinances  were  re- 
ported favorably  by  the  Highways  Com.  In  the  First 
Branch  of  the  Councils  :  Paving  Patterson  Park  Ave., 
from  Baltimore  to  .leBferson  St.,  with  asphalt  blocks. 
$16,000;  paving  llolllns  St.,  from  Fremont  Ave.  to 
Poppleton  St..  witli  asphalt  blocks,  $13,000;  paving 
North  Ave.,  from  Washington  St.  to  Belair  Ave.,  with 
asphalt  blocks,  $36,000. 

Baltimore,  Md.  —  See   "Sewers," 

Baltimore.  Md. — ^Blds  are  wanted  Feb.  23  for  grad 
Ing.  paving,  curbing  or  reeurbing  portions  of  Stock- 
holm St.  B.  T.  Fendall.  CItv  i;ngr.  Thos.  G.  Hayes, 
Pres.    Bd.    of  Awards. 

fit.  Paul.  .WiMii.— Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  has  approved  the  paving  of  portions 
of  Exchange  St.  and  Central  Ave.  with  asphalt,  at  an 
estimated  coat  of  $19,164  and  $8,872,  respectively. 


Pontiac,  Mich. — Wm.  J.  Fisher,  City  Engr.,  writes 
that  it  is  proposed  to  pave  Huron  St.  at  a  cost  of 
about  $26,307.     Material   not  yet  decided  upon. 

Duluth,  Minn. — It  is  stated  that  the  paving  of  a 
portion  E.  Michigan  St.  with  sandstone  block,  is  under 
consideration.  Probable  cost,  $8,996.  W.  P.  Patton. 
City  Engr. 

Jefferson  Barracks,  Mo. — See  "Government   Work." 

«(.  Joseph,  Mo. — Ordinances  have  been  passed  in  the 
Lower  House  authorizing  the  grading,  curbing  and 
Ijuviug  with  macadam  and  brick  on  portions  of  several 
streets. 

According  to  local  press  reports  about  $20,000  will 
be  needed  to  maintain  St.  Joseph  parks  during  the 
coming  year  and  to  make  needed  improvements. 
Among  the  improvements  contemplated  by  the  Park 
Comrs.  Is  the  curbing,  guttering  and  macadamizing  of 
the  ilrivewav  througu  me  park,  jii  au  t?siuiiau'(i  .usi 
of  $6,000. 

Trenton,  X.  J. — Bids  will  be  received  Mar.  3  by  the 
Common  Council  for  paving  Barnes  St.  with  as- 
phaltum, on  a  6-ln.  concrete  base,  and  Kersey  alley 
with  vitrified  brick.     C.  Edward  Murray,  City  Clk. 

Iloboken,  S.  J. — Bids  will  be  received  Feb.  25  by  the 
Mayor  and  Council  for  improving  portions  of  5tU  St. 
by  grading,  curbing,  flagging  and  paving  the  roadway 
\\  itu    oeigian   blocK.      jas.   11.    Louarigau,    Lity   (Ik. 

Brooklyn,  A'.  1'. — Bids  will  be  received  Mar.  4  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  regulating,  grad- 
ing, paving,  curbing  and  Sagging  sidewalks  on  por- 
tions of  numerous  streets.  Engineer's  estimate  of 
quantities  as  follows;  20,603  sq.  yds.  asphalt  pave- 
ment, 3,340  cu.  yds.  concrete,  37.120  sq.  yds.  granite 
pavement,  with  sand  joints,  114,128  sq.  ft.  cement 
sidewalk.  28,899  lin.  ft.  new  curb.  etc. 

Buffalo,  y.  Y. — The  lowest  bid  received  Feb.  10  for 
paving  on  a  portion  of  Lord  St.,  was  submitted,  ac- 
cording to  local  press  reports,  by  the  Barber  Asphalt 
Paving  Co.,  with  asphalt,  at  $14,042,  and  by  L.  H. 
Glpp,  with  brick,  at  $14,170. 

Ouster  Bay,  L.  I.,  .V.  Y. — It  is  reported  that  a  mac- 
adam road,  IVj  miles  long.  Is  to  be  built  from  Locust 
\'alley  K.  R.  depot  to  Lattington. 

S'iayara  Falls,  S.  Y. — Local  press  reports  state  that 
the  City  Engr.  has  been  instructed  to  prepare  specifi- 
cations for  paving  with  asphalt  and  brick  on  a  portion 
of  Niagara  .\ve. 

.Vcic  York,  .V.  y. — Bids  will  be  received  Mar.  3  by 
Jacob  A.  Cantor,  Boro.  I'res.,  for  resurfacing  and  re- 
paying with  macadam  on  present  pavement  prepared 
as  foundation,  a  portion  of  7th  Ave. 

Ironton,  O. — Bids  are  wanted  Mar.  5  for  improving 
portions  of  6th  St.  by  grading  and  paving  with  mac- 
adam on  a  furnace  cinder  or  ash  foundation.  Includ- 
ing setting  (iii-b.  etc.     (ieo.  li.  i'uvits.  i  uy  v  .,<. 

Dayton,  0. — Bids  are  wanted  Feb.  24  for  paving 
with  cement  on  portions  of  several  sidewalks ;  also 
for  grading  and  graveling  the  roadway  and  sidewalks, 
curbing  and  paving  the  gutters  of  several  other 
streets.     Robt.  H.  Ferguson,  City  Compt. 

Cincinnati,  O. — Local  press  reports  state  that  Wm. 
F'lynn  has  secured  the  contract  to  pave  a  portion  of 
Uelaney  St.  at  $4,303.  and  Evan  Evans  the  contract 
to  pave  a  portion  of  Oregon  St.  at  $12,237. 

The  City  Engr.  lias  been  directed  to  prepare  plans 
for  paving  with  brick  on  a  portion  of  Cemetery  St. 

i>iils  will  be  received  i)y  the  lid.  of  Pub.  Service 
until  Mar.  3  for  furnishing  material  and  grading,  set- 
ting curbs  and  paving  with  asphalt  on  a  portion  of 
1  lamer  St.     Geo.  F.   Holmes.  Clk. 

The  City  Bd.  of  Legislation  has  adopted  ordinances 
to  pave  with  asphalt  on  a  portion  of  St.  Gregory  St., 
and  with  brick  on  a  portion  of  Witler  St. 

Cleveland,  O. — It  is  stated  that  bids  are  wanted 
until  Mar.  5  for  paving  with  brick  on  portions  of  32 
streets.     Chas.    P.   Salen,   DIr.    Pub.    Wks. 

Toledo,  O. — The  City  Council  has  adopted  a  resolu- 
tion to  repave  a  portion  of  Superior  St.  with  either 
sheet  asphalt,  vitrified  or  asphalt  block. 

\ewark,  O. — C.  H.  Wells,  City  Eugr.,  writes  that 
bids  were  opened  as  follows,  Feb.  10.  tor  12,580  sii. 
yds.  brick  paving,  and  6,246  lin.  ft.  curb,  on  Cedar  St.  : 
Baldwin  Bros.  &  Graham,  Columbus,  $1.42  per  sq.  yd. 
pavg.,  with  cement  filler,  $1.32  with  sand  filler,  and 
38  cts.  per  ft.  for  sandstone  curb  ;  Brennan  &  Nutter, 
Newark.  $1.32  and  $1.23  for  paving  with  ceiiient  and 
sand  filler  respectively. 

Tif/in.  O. — Bids  will  be  received  M»r.  11  hv  the  CItv 
Council  for  Improving  portions  of  South  Washington 
St.  by  grading,  draining,  curbing  and  paving  with 
brick  or  asplialt  block.  Bids  will  also  be  received 
Mar.  13  by  the  Finance  Com.  of  City  Council  for 
$11,000  street  improvement  bonds.  C.  J.  Peters,  City 
Engr. 

Portland,  Ore. — The  City  Council  has  adopted  reso- 
lutions to  lay  about  12  miles  of  cement  sidewalks  and 
to  improve  by  paving  with  macadam  on  portions  of 
numerous  streets. 

Eric,  Pa. — A  correspondent  writes  that  the  city  con- 
templates about  23,000  yds.  of  brick  paving  and  7,000 
yds.  of  stone.  Only  440  yds.  of  asphalt  have  been  pro- 
vided for,  but  the  early  spring  will  probably  bring 
legislatlim  for  more. 

/'(.  .Mansfield.  R.  /.— Capt.  E.  F.  Ladd,  Q.  M.,  New- 
London.  Conn.,  writes  that  the  following  are  the  low- 
est bids  received  Feb.  11  for  work  at  this  Post;  For 
constructing  roads,  tlie  Lane  Constr.  Co..  of  Merlden, 
Conn.,  at  82  cts.  per  sq.  yd.,  and  for  sidewalks,  the 
Hartford  Paving  Co..  Hartford,  $1.20  per  sq.  yd. 

Beaumont,  Tex. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Spokane,  Wash. — It  Is  stated  that  City  Comr.  Llll- 
enthal  estimates  that  30  miles  of  sidewalks  will  be 
laid   In  Spokane  during  the  coming  year. 

Heittle,  Wash. — The  City  Council  has  decided  to 
pave  with  brick  and  asphalt  on  First  Ave.,  north  of 
Pike  St.  Probable  cost,  $113,000.  R.  II.  Thomson, 
City  Engr. 

The  City  Engr.  estimates  the  cost  of  improving  Kail- 
road  Ave.,  from  University  to  Broad  St.,  at  $35,562. 


Ballard,  Wash. — The  City  Council  has  accepted  the 
estimate  of  the  City  Engr.  for  paving  with  brick,  con- 
structing granite  curbing  and  cemeut  walks,  on  Bal- 
lard Ave.,  at  $40,391. 

Chippewa  Fulls,  Wis. — David  Kirk,  City  Kngr., 
writes  that  P.  .McDonnell,  Duluth,  .Minn.,  was  lowest 
bUlder  for  brick  paving,  requiring  over  23,000  sq.  yds. 
on  a  6in.  concrete  foundation,  with  cement  filler  and 
protection  curb  wiierc  needed,  including  tlie  removal 
of  present  cedar  block  pavt.  For  i'urington  block,  he 
bid  $2.19  per  sq.  yd.;  Canton  block,  ;»z.,'{ii ;  for  In- 
tlltina  block,  $2.23 

Madison.  Wis. — O.  S.  Norsman,  City  Clk..  writes 
that  It.  F.  Conway  &  Co.,  of  Chicago,  III.,  secured  the 
contract  for  paving  with  asphalt  Main,  Carroll  and 
.MlUlin  Sts.     (Bids  opened  Feb.  9.) 

.Montreal.  Que. — Bids  are  wanted  F'elj.  26  for  fur- 
nishing and  erecting  an  asphalt  i.aving  plant.  L.  O. 
David,  City  Clk. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Augusta,  Ark. — P.  II.  Porter,  of  Clinton,  Ky.,  has 
secured  the  c(mtract  lor  an  electric  light  plant,  and 
for  two  6-lu.  wells,  for  a  total  of  $ll,il3.  Weather- 
ford  &   Hlldebrand,   Engrs.,  .Memphis,  Tenn. 

Hcolia,  Cal. — It  is  reiiorted  that  the  I'aclflc  Lumber 
<o.  will  construct  an  electric  light  plant  at  Scotia. 

Trinidad,  Colo. — A  press  report  states  that  the  Las 
.\nlmas  Light,  I'ower  &  Mfg.  Co.  is  to  Increase  the 
capacity  ot  its  gas  and  electric  plants  and  extend  the 

sj'stem. 

Black  llairk.  Colo. — The  Council  has  granted  the 
Seaton  .Mountain  Electric  Light  &  Power  Co.  a  fran- 
chise to  construct  and  operate  an  electric  light  plant. 

.\ew  Haven,  Conn. — The  New  Haven  Gas  Co.  is  re- 
torted to  have  petitioned  for  permission  to  increase 
Its  capital  from  $2,000,000  to  $3,000,000.  Extensive 
improvements  are  reported  to  be  in  contemplation. 

South  yoriealk.  Conn. — A.  E.  Winchester,  Gen. 
Supt.,  writes  that  bids  will  probably  be  received  In 
March  for  an  extension  to  the  electric  light  plant. 

Washington.  D.  C. — See  "Government  Work." 

seaford.  D<1. — The  House  has  passed  the  bill  au- 
thorizing the  Town  Council  to  borrow  $10,000  for  an 
electric  ligiit  plant. 

Rome,  Oa. — See  "Electric   Railways." 

Albany,  Ga. — The  Albany  I'ower  &  Mfg.  Co.  has  ap- 
plied for  a  charter,  with  a  capital  of  $200,000.  Alex. 
>\ .  Smith  Is   reported  interested. 

.Monroe,  Gu.~h.  S.  Radford,  City  Clk.,  writes  that 
an  electric  light  plant  will  probably  be  c<mstructed 
mis  year,  but  no-  definite  arrangements  have  been 
ii.ade. 

.\tlanta,  Go.—O.  IL  Sheflleld  &  Co.,  518  Austell 
i..ug.,  Atlanta,  have  purchased  water  rights  on  Savan- 
nah River  in  lOlbert  County.  About  3,000  11. -P.  will 
be  developed  and  transmitted  to  factories  in  the  vicin- 
uy.  Improvements  are  roughly  estimated  at  $300,000. 
.iirveys  and  plans  are  being  made.  O.  H.  Slieltield  is- 
1  h.   Engr. 

Dayton,  lu. — A.  C.  Llndberg,  Town  Clk.,  writes  that 
.\llen  Cox.  of  Linnlmrg,  la.,  is  the  engineer  for  the 
proposed  electric   liglit  plant. 

Muscatine,  la. — Bids  will  be  received  Mar.  10  by  A. 
K.  Raff,  City  Recorder,  for  lighting  the  streets  with 
electriclt.v  for  10  years. 

Sttiutford.  la. — It  is  stated  that  .\llen  Cox,  of 
Liunsburg,  will  construct  an  electric  light  plant  to 
furnish  light  to  Stratford  and  Dayton. 

Qiiincy.  III. — C.  E.  Mead,  of  Quincy,  is  Gen.  Mgr. 
(if  a  company  being  formeti  to  construct  an  electric 
light  plant,  at  a  probable  cost  of  $150,000. 

Decatur,  III. — Mayor  Shilling  Is  stated  to  have 
signed  an  ordinance  granting  H.  E.  Pratt,  and  others, 
the  right  to  establish  an  electric  light  plant  in  Deca- 
tur. 

\'enice.  111. — It  is  reported  that  plans  have  been 
prepared  for  a  power  house  for  the  Venice  &  Granite 
(  ity   Electric    Light   &  Power  Co. 

Fduardsvillc,  III. — The  City  Council  has  passed  an 
ordinance    granting   a    10-year    franchise   to   the    Ed-  • 
V,  ardsville  Electric  Light  Co. 

Morrison,  111. — The  Morrison  Electric  Light  Co.,  of 
Morrison,  has ,  been  Incorporated,  with  a  capital  of 
$40,000.  to  furnish  electric  current  and  steam.  In- 
coi-porators :  .\.  V.  N'iiier,  Luther  R.  Ramsey,  and 
Sainl.  L.   McCalniont. 

Decatur,  Ind. — Pres.  Warring,  of  the  Warring  Glove 
&  -Mitten  Factory,  will  purchase  a  large  instalment  of 
electric   niadiinery  for  his  plant   in  Decatur. 

Brazil,  Ind. — Local  press  reports  state  that  work 
will  soon  begin  on  the  ctmstructiim  of  a  gas  plant  In 
Brazil.  Messrs.  Eaton  &  Page,  chief  stockholders  of 
the  Chicago  Sewer  I'ipe  Plants,  are  reported  Inter- 
ested. 

Grecncastle,  Ind. — Plans  are  being  prepared  and 
bids  will  soon  be  asked  for  the  electric  light  plant  of 
the   Putnam   Electric  Co. 

Jeffcrsonvillc,  Ind. — It  is,  stated  that  the  United 
Gas  &  Electric  Co.  will  ma^e  extensive  Improvements 
to    its  plant. 

(  ayugu.  Ind. — Mr.  Barford,  of  Washington,  is  re- 
Iiorted  to  liave  secured  the  contract  for  an  electric 
light  plant  and  water  works  for  Cayuga,  for  about 
$:ii).000. 

Itluffton,  Ind. — John  Mack.  Mayor,  writes  that  the 
•  lids  Construction  Co.,  of  Ft.  Wayne,  Ind..  has  se- 
cured the  contract  for  con.structing  the  electric  light 
plant  (bids  opened  Feb.  11)  for  $15,000.  The  com- 
I'any  is  to  draw  its  own  plans  and  submit  prices  for 
direct-connected  100  and  200-Kw.  phase  generators 
with  compound  engines. 

Louisville.  Ky. — A  press  report  states  that  the 
holding  company  which  plans  to  take  over  the  plants 
of  the  Louisville  Electric  Light  Co.  and  the  Citizens' 
;eneral  Electric  Co.  will  have  a  capital  of  $5,000,000. 
The  object  of  so  large  a  capital  is  reported  to  be  to 
lirovide  money. for  placing  wires  underground.  \  name 
for  tlie  holding  company  has  not  been  decided  upon. 
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Da»viUt.  Ky. — Engineer  Relbm  estimates  the  cost 
o(  constructlog  a  municipal  electric  light  plant  at 
$17,000. 

Rayne,  La. — W.  Mackintosh,  Cons.  Engr.,  Beau- 
mont. Tex.,  writes  that  A.  B.  Sanders,  Beaumont,  bid 
$24,665  tor  the  equipment  of  the  municipal  water 
works  and  light  plant,  includlug  90-H.-P.  engine,  100- 
H.-P.  trailer,  two  30  Kw.  dynamos,  and  50,000  gal. 
water  tower  and  tank  100  ft.  high;  A.  L.  Dabney, 
Memphis,  Tenn..  *L*5.700,  and  P.  H.  Porter,  Louis- 
ville. Ky..  $26,744. 

yftr6i<rypor«.  Mats. — It  is  stated  that  the  New- 
buryport  Gas  &  Electric  Light  Co.  will  construct  and 
eqolp  a  new  electric  light  station.  W.  R.  Johnson, 
Pres. 

Baltimort,  ili. — John  Waters  is  stated  to  have  se- 
cured the  contract  for  building  a  plant  at  Spring  Oar- 
dens  for  the  Consolidated  Gas  Co. ;  it  will  cost  about 
$40,000. 

The  Baltimore  Refrigerating  &  Htg.  Co.  will  shortly 
award  contracts  for  the  erection  of  a  new  power  house 
on  Sonth  Entaw  St.  The  work  planned  by  the  com- 
pany will  cost  aljout  $S.OOO,000.  This  year  about 
$1,000,000  will  be  expended. 

Federalaburg,  Hd. — John  F.  Ulsharoon,  Proprietor 
of  Idlewild  Xfllls.  is  reported  Interested  In  the  con- 
struction of  an  electric  light  plant. 

WatertilU;  Mr. — A  public  hearing  will  be  given  at 
the  State  House,  Augusta,  Feb.  18,  on  the  act  to  in- 
corporate the  Messaloskle  Electric  Co.  H.  D.  Eaton, 
an  attorney  of  Waterville,  is  reported  interested. 

fryebury,  Uf. — The  Eryeburg  Electdc  Light  Co. 
has  been  Incorporated,  with  a  capital  of  $1U,U00,  to 
deal  in  gas  and  electricity  for  lighting,  healing,  man- 
ufacturing and  mechanical  purposes.  Henry  B.  Cot- 
ton, of  Conway,  N.  H.,  and  A.  R.  Jenness,  of  Frye- 
bnrg,  are  among  the  incorporators. 

Boothbau  Harbor,  Me. — A  hearing  will  l>e  given  at 
the  State  House  Feb.  26  on  an  act  to  incorporate  the 
Boothbay  Harbor  Electric  Light  &  Power  Co. 

Iron  Mountain,  Mich. — Local  press  reports  state 
that  the  Iron  Mountain  Electric  Light  &  Power  Co. 
will  expend  about  $20,000  In  improvements. 

St.  Joseph,  Mich. — Congress  has  reported  favorably 
on  the  bill  permitting  the  constructlop  of  a  dam 
across  St.  Joseph  River  In  Berrien  County,  Mich. 

S'ileii,  Mich.  —  It  is  reported  that  the  Niles  Gas  Co. 
is  about  to  commence  the  construction  of  a  new  plant. 

Bessemer,  Mich. — E.  D.  Nelson.  Pres.  Ironwood  & 
Hurley  Electric  Ry..  is  reported  interested  in  a  move 
ment  to  harness  the  water  power  on  Black  River  and 
construct  an  electric  plant. 

Tvo  Barbara,  Minn. — Bids  are  wanted  Mar.  2  for 
furnishing  material  and  constructing  a  20-in.  cast 
Iron  intake  pipe,  G20  ft.  long:  also  a  well  and  a  brick 
or  stone  building  for  a  pumping  and  electric  light 
station.     F.   E.   Evans,   Village  Recorder. 

Lakepark,  Minn.- — Bids  are  wanted  Mar.  2  for  $11,- 
000  electric  light  and  water  bonds.  O.  Larson,  Re- 
corder. 

8t.  Paul,  Minn. — Bids  are  wanted  Mar.  16  for  a 
300.000  gal.  capacity  Gasoline  Pumping  Engine  for 
Phalen  Park.     Matt  .lensen.  Secy.  Bd.  of  Park  Comrs. 

Duluth,  Minn. — The  Council  on  Feb.  9  granted  a 
franchise  to  the  Highland  Canal  &  Power  Co.  to  de- 
velop the  water  power  of  St.  Louis  River  for  electri- 
cal purposes. 

Jackson,  Mi*». — T.  McClelland,  of  the  Jackson  Bank, 
is  reported  interested  in  the  construction  of  an  elec- 
tric light  plant. 

Clayton,, Mo. — The  Co.  Comrs.  are  stated  to  have 
granted  the  King  Electric  Light  Co.  a  franchise  along 
the  highways  in  St.  Ferdinand  and  Central  Townships. 

Springfield,  Mo. — It  Is  reported  that  the  Springfield 
Llgbiing  Co.  will  expend  about  $150,000  in  improve- 
ments during  the  year. 

High  Point.,  H.  C— The  High  Point  Electric  Power 
Co.  has  been  incorporated,  with  a  capital  of  $20,000, 
by  A.  N.  Richardson  and  W.  S.  Thomas. 

Lumberton,  X.  C. — The  Council  is  reported  to  have 
under  consideration  the  question  of  establishing  an 
electric  light  plant. 

East  Orange,  X.  J. — The  City  Council  on  Feb.  13 
decided  to  secure  bids  for  street  lighting  by  elec- 
tricity and  gas. 

lAvcrpool,  A'.  Y. — The  Village  Bd.  Is  stated  to  have 
granted  Fred  Wyker  a  franchise  to  light  the"  village 
by  electricity. 

Syracuse,  N.  ¥. — Local  press  reports  state  that  the 
Syracuse  Lighting  Co.  want  bids  for  the  construction 
of  2  gas  supply  holders,  each  of  500,000  cu.  ft.  ca- 
pacity.    John  J.  Cummins,  Gen.  Mgr. 

Alden,  N.  Y. — The  Village  Trus.  are  stated  to  have 
granted  a  franchise  to  the  Alden  &  Batavia  Gas  Co. 
for   5  years. 

Watertotcn,  X.  Y. — The  People's  Power  &  Light  Co., 
of  Watertown  has  l)een  Incorporated,  with  a  capital 
'>f  $60,000.  Incorporators :  J.  M.  Carpenter  and  G. 
H.  Smith,  o(  Watertown. 

.4IMOB,  X.  Y. — A  press  report  states  that  the  Albion 
Power  Co.,  which  has  purchased  the  works  of  the 
Itrockport  Electric  Light  Co.,  will  enlarge  and  im- 
prove the  electric  works  owned  by  the  company  at 
Waterport,  and  Improve  central  station  In   Albion. 

Wilminifton  f.  H.,  O.— The  United  Water  &  Light 
Co.  Is  stated  to  have  purchased  the  electric  light 
plant  of  the  city.  The  bid  of  the  company  was  con- 
ditional on  the  granting  of  a  franchise  for  the  con- 
atmctlon  and  operation  of  water  works.  An  Ice  plant 
will  also  t>e  pnt  In. 

Ft.  Stevens,  Ore. — See  "Government  Work." 

Pendleton,  Ore. — It  is  reported  that  the  Pendleton 
Electric  Co.  will  double  the  capacity  of  Its  plant,  at  a 
cost  of  about  $20,000. 

Spring  City,  Pa. — See  "Electric  Railways." 


Piltsbury,  Pa The  Standard  Oil  Co.  is  reported  to 

have  obtained  an  interest  in  the  People's  Natural  Gas 
Co.  A  20-in.  pipe  line  connecting  the  mains  of  the 
l*eople's  Co.  with  great  supplies  of  natural  gas  con- 
trolled by  the  Standard  in  Wetzel  County,  W.  Va.,  is 
now  being  surveyed  and  will  be  completed  by  July  1 ; 
it  will  be  constructed  by  the  Peoples  Natural  Gas  Co., 
at  a  cost  of  about  $2,000,000. 

Vr<»f  FairvUw,  Pa. — The  Enola  Illuminating  Gas 
Co.,  of  West  i>"alrvlew,  has  been  Incorporated,  with  a 
capital  of  $10,000.  to  furnish  gas  near  West  Falrview. 
Directors  :  Frank  P.  Snodgrass,  George  Nauman,  and 
others. 

Inion,  S.  C. — Col.  T.  C.  Duncan,  of  Union,  Is  re- 
ported interested  In  the  harnessing  of  Broad  River 
and  the  furnishing  of  electric  power  to  Union  for 
commercial  purposes. 

White  Lake,  S.  D. — It  is  stated  that  steps  are  be- 
ing taken  to  have  an  electric  light  system  established, 
it  private  parties  cannot  tie  induced  to  construct  same 
the  citizens  will  urge  the  town  to  establish  a  plant, 
to  cost  about  $4,000. 

Scotland,  S.  D.—l.  M.  Dain,  City  Aud.,  writes  that 
V.  B.  Diehl  and  Fred  Becker  are  reported  Interested 
in  the  construction  of  a  gas  plant. 

Scotland,  8.  D.—lt  is  stated  that  V.  B.  Dlelil  and 
Fred  Becker  have  applied  for  a  franchise  for  a  city 
gas  lighting  system  and  will  put  in  an  acetylene  gas 
plant  as  soon  as  the  weather  will  permit. 

Kiioxvillc,  Tenn. — The  House  is  reported  to  have 
adopted  the  resolution  authorizing  the  Knoxvllle 
Power  Co.   to  dam  the  Little  Tennessee  River. 

Ijaicreticeburg,  Tenn. — It  is  reported  that  an  elec- 
tric light  plant  and  water  works  will  be  constructed 
here. 

iHlot  Point,  Tex. — A  company  is  reported  organized 
here  to  construct  an  electric  light  plant  and  Ice 
factory.     J.  E.  Light.   Pres.  ;  A.  W.  Walker,  Secy. 

Port  .Arthur,  Tex. — Among  the  bids  for  constructing 
a  water,  ice  and  light  plant,  received  Feb.  7  by  W.  H. 
Lovegrove,  Engr.,  and  W.  Mackintosh,  Beaumont, 
Assoc.  Engr.,  are  the  following :  Two  10  and  20x14- 
in.  compd.  cond.  engines,  Russeli  Eng.  Co.,  Massillou, 
O.,  $1,737;  Watertown  (N.  Y.)  Eng.  Co.,  $5,411;  Ilar- 
rlsluug  (Pa.)  Fdy.  &  Mach.  Wks.,  $5,600;  A.  L.  Ide 
&  Sons.  Springfield,  111.,  $4,800:  American  Eng.  Co.. 
Bound  Brook,  N.  J.,  $4,810.  40-ton  ice  plant:  Tri- 
umph Ice  Mach.  Co.,  Cincinnati,  $25,936 ;  Viter  Mfg. 
Co.,  Milwaukee,  $26,016;  York  Mfg.  Co.,  York,  Pa., 
$24,200. 

liriaham,  L  tah. — The  Council  is  reported  to  have 
placed  contracts  with  the  General  Electric  Co.,  of 
Schenectady,  N.  Y.,  for  a  450-H.-P.  dynamo,  and  with 
the  Pelton  Water  Wheel  Co.,  of  San  Francisco,  Cal.. 
for   an  SOO-II.-P.    water  wheel. 

Ooden,  Ltah. — City  Engr.  A.  F.  Parker  and  E.  W. 
Wade  are  reported  to  have  arranged  to  construct  a 
power  plant  of  1,500  H.-P.  in  Weber  Canyon.  Work 
will  probably  be  started  early  in   the   spring. 

UprinijvUle,  Utah. — The  citizens  voted  Feb.  12  to 
issue  $20,000  bonds  for  the  construction  of  an  elec- 
tric light  plant. 

.Alexandria,  Ya. — The  Council  is  reported  to  have 
authorized  the  Com.  on  Light  &  Finance  to  employ 
an  engineer  to  prepare  plans  for  an  electric  light  plant. 

Reuaens,  Va.- — Geo.  O.  Tenny  is  stated  to  have  se- 
cured the  contract  for  an  electric  power  plant  at  Reu- 
sens,  for  the  Lynchburg  Water  I'ower  Co..  of  Lynch- 
burg :  contract  price  reported  to  be  about  $100,000 
This  will  not  Include  the  electrical  equipment,  which 
will   cost  an   additional   $75,000. 

Beloit,  Wis. — The  city  is  figuring  on  a  complete  elec- 
tric light  system,  to  consist  of  about  20  miles  of  wire. 
250  arc  lights  and  Incandescents,  according  to  demand. 
Address   Kobt.   Caldwell,   City   Engr. 

Milwaukee,  Wia. — The  lowest  bid  received  Feb.  12 
for  the  Installation  of  a  new  electric  plant  at  the 
County  Hospital  was  that  of  Julius  Andrae  &  Sons, 
for  $7,300. 

Prince  Albert,  N.  W.  Ter. — It  is  stated  that  bids  are 
wanted  Mar.  16  for  electrical  machinery,  boiler,  en- 
gine, etc.,  for  an  electric  light  plant  for  the  town  of 
Prince  Albert,  Saskatchewan.  Wm.  Knox,  Chmn.  of 
Com. 

Hamilton,  Ont. — The  Hamilton  Cataract  Power, 
Light  &  Traction  Co.  has  been  incorporated,  with  a 
capital  of  $5,000,000,  by  J.  M.  Gibson  and  J.  R. 
.Vioodle,  of  Hamilton,  and  J.  A.  Kammerer,  of  Toronto, 
it  is  reported  to  be  the  Intention  of  the  company  to 
extend  the  existing  plant  2  miles  south  of  St.  Cath- 
arines. 

Toronto,  Ont. — Wm.  Plerson  Judson,  of  Oswego, 
N.  Y.,  Engr.  of  the  Hamilton  &  Lake  Erie  Power  Co.. 
recently  incorporated.  Is  reported  to  have  submitted 
a  proposition  to  the  Mayor,  Civic  Electrical  Energy 
Com.  and  Toronto  manufacturers  regarding  the  sup- 
plying of  electrical  power  to  Toronto. 

ELECTRIC  RAILWAYS. 

Redwood  City,  Cal. — The  Bd.  of  Sunerv.  has  granted 
W.  J.  Martin,  of  the  San  Francisco  Land  Co.,  a  fran- 
chise to  construct  an  electric  railway  from  Holy  Cross 
Cemetery  to  South  San  Francisco. 

New  London,  Conn. — The  East  Lynn  St.  Ry.  Co., 
which  has  secured  a  special  charter  for  an  electric 
railway  from  New  I,ondbn  to  East  Lynne,  has  organ- 
ized with  Richard  C.  Morris  as  Pres.,  and  Calvin  S. 
Iiavls  as  Secy.;  capital,  $100,000.  Company  will  prob- 
ably  begin  construction   work   Immedltaely. 

Delaware  City,  Del. — Right  of  way  has  been  secured 
between  Delaware  City  and  Odessa  for  the  proposed 
electric  railway  between  Mllford  and  Delaware  City. 
H.  L.  Evans,  Pres.  of  the  Wilmington  and  New  Castle 
ity.  Co.,  Is  reported   Interested. 

St.  Augustine.  Fla. — The  St.  Augustine  &  South 
Beach  Ry.  has  been  sold  to  Judge  J.  w.  Henderson  and 
Dr.  Horace  Llndsley.  It  Is  said  that  the  new  owners 
plan  to  reconstruct  the  property  and  equip  the  line 
with  electricity.     It  Is  about  5  miles  In  length. 


Rome,  Qa. — The  local  properties  of  the  City  Electric 
Ry.  Co.  will  probably  be  improved  and  an  extension  of 
the  company's  lines  built  to  Llndale.  This  plan  con- 
templates an  issue  of  $125,000  of  stock  and  $100,000 
of  first  mortgage  bonds,  to  which  local  Interests  have 
been  asked  to  subscribe.  The  railway  company  owns 
the  local  lighting  plant. 

Athena,  Oa. — Chas.  H.  Lemon,  representing  an  Ohio 
syndicate,  has  been  in  consultation  with  the  local  au- 
thorities in  the  Interest  of  a  scheme  to  build  an  elec- 
tric railway  to  connect  Atlanta,  Decatur,  Monroe, 
Walklnsville,  Athens,  Lexington,  Washington,  Appling 
and  .\ugusta. 

Augusta,  Ga. — Jas.  U.  Jackson,  Pres.  of  the  Augus- 
ta &  Aiken  Ry.  &  Electric  Co.,  and  associates,  are  said 
to  be  planning  to  incorporate  a  company  to  build  an 
electric   railway   between   Augusta  and  Columbia. 

Marahalltown,  la. — The  Marshalltown  Electric  St. 
&  Interurban  Ry.  Co.  has  been  organized,  with  a  cap- 
ital of  $25,000,  to  build  an  electric  railway  in  Mar- 
shalltown, and  from  Marshalltown  to  Eldora  and 
Grundy  Center.  Directors  :  II.  E.  Sloan,  H.  P.  Deusel 
and  A.   G.  Gllck,  of  Marshalltown. 

I'lii-atcUu.  Idaho. — J.  II.  I'errlne  has  applied  for  a 
fi-ain'hlse, 

Uoiae,  Idaho. — Howard  Sebree,  of  Caldwell,  has  ap- 
plied for  the  right  of  way  for  an  electric  railway  from 
Hoise  to  Caldwell,  a   distance  of  30  miles. 

Quincy,  III. — Citizens  of  Quincy  are  reported  to 
have  completed  subscriptions  for  $207,000  of  stock  in 
the  guincy  &  Western  Electric  Ry.  The  plan  of  the 
company  is  to  build  two  lines,  one  running  north  and 
tapping  Hancock  County  points,  the  other  running 
cast  to  Illinois  River. 

Springfield,  III. — General  Akin,  of  Springfield,  is  re- 
ported interested  in  the  construction  of  an  electric 
railway  from  Springfield  to  Rlverton. 

I'luinflcld,  Ind. — The  Indianapolis  &  Martinsville 
Rapid  Transit  Co.  is  said  to  be  considering  the  ad 
vlsabillty  of  extending  its  lines  from  Plalnfleld  to 
Greencastlc.     Emmet  M.  Smith,   Secy.,  Indianapolis. 

New  Harmony,  Ind. — The  Mt.  Vernon,  New  Har- 
mony &  Northeastern  Traction  Co.  Is  to  be  incor- 
porated to  build  an  electric  railway  from  New  Har- 
mony through  Princeton  to  Petersburg.  Harry  Kurtz 
Is   rei)orted    interested. 

Indianapolia,  Ind. — The  Indianapolis.  Danville  & 
Kockville  Traction  Co.  has  been  incorporated,  with  a 
capital  of  $100,000.  Directors :  W.  B.  Blair,  W.  C. 
Osborn,  and  others. 

(loshcn,  Ind. — B.  C.  Bender,  City  Clk..  writes  that 
it  was  voted  Feb.  10  to  issue  $30,000  subsidy  to  the 
l''t.  Wayne  &  Goshen  Electric  Ry.  Co. 

Knox,  Ind. — The  Knox,  Chicago  &  Northern  Trac- 
tion Co.  has  been  organized  to  build  electric  railway 
140  miles  in  length.  One  line  to  be  built  from  Log- 
ansport  through  Winamac.  Boss  Lake,  Knox  and  La- 
porte,  and  another  line  to  be  built  from  Rochester 
through  Culver,  Boss  Lake,  Knox,  Wanatah,  Valpa- 
raiso and  Hammond.  J.  C.  Fletcher,  Pres.,  Knox, 
Ind. 

French  Lick,  Ind. — A  survey  has  been  completed 
for  the  line  of  New  Albany  &  French  Lick  Springs 
Valley  Traction  Co.     It  will   run  through  4  counties. 

Lakeland.  Ky. — The  Louisville  &  Eastern  U.  R.  Co.. 
successor  of  the  Louisville,  Anchorage  &  Pewee  Valley 
Electric  Ry.  Co.,  has  completed  permanent  surveys  for 
tile  extension  of  its  lines  from  Lakeland  to  Shelby- 
vllle. 

Coiington,  Ky. — The  Dayton.  Covington  &  PIqna 
Traction  Co.  has  secured  the  right  of  way  for  an  ex- 
tension of  Its  lines  from  Covington  to  Bradford,  Ver- 
sailles and  Celina.  R.  .M.  Graham,  Ch.  I';ngr..  West 
Milton,  O. 

Shreveport,  La. — The  Shreveport  &  Suburban  Trac- 
tion Co.,  of  Camden,  N.  J.,  has  been  incorporated, 
with  a  capital  of  $400,000.  Incorporators  :  .John  R. 
Miller.   Herman   Hedberg,  and  others. 

Weatporl.  Mass. — The  South  Shore  St.  Ry.  Co., 
which  plans  to  build  an  electric  railway  to  Monquitt. 
has  applied  for  franchises  in  Westport  and  Dartmouth. 

Northboro,  Mass. — The  Hudson  &  Northboro.  St. 
Uy.  Co.  has  filed  a  petition  for  a  location  in  North 
boro.  It  is  proposed  to  build  over  private  land  for  a 
portion  of  the  route. 

Towson,  Md. — The  Towson  &  Cockeysville  Electric 
Ry.  Co.  Is  to  be  Incorporated,  with  a  capital  of  $100.- 
000,  to  build  an  electric  railway  to  connect  Towson 
witli  Cockeysville;  it  will  be  6 Mi  miles  in  length,  iu 
corporators :  Joshua  F.  Cockey,  Wm.  H.  Wight,  and 
others. 

Glasgow.  Mo. — A  charter  has  been  granted  to  the 
Central  Missouri  Electric  Ry.  Co.,  with  a  capital  of 
$4,000,000.  to  build  a  line  to  connect  Brookfield,  Glas- 
gow and  St.  Louis.  A  survey  of  the  road  has  been 
completed. 

Ann  Arbor,  Mich. — Fleet  Smith  and  County  Treas- 
urer Chas.  Braun  are  securing  the  right  of  way  for 
an  electric  railway.  It  is  said  that  the  plan  of  the 
promoters  Is  to  build  a  line  throngh  to  Brighton  and 
Lansing. 

Mankato,  Minn. — Hord  &  Keator  have  been  granted 
a  franchise  for  the  construction  of  an  Interurban  elec- 
tric railway  through  the  county  toward  St.   Peter. 

Greenville,  Uiss. — The  Delta  Electric  Light.  Power 
&  Manufacturing  Company  Is  said  to  be  In  the  market 
for  the  equipment  for  the  electric  railway  lines  that  It 
proposes  to  build  here. 

Prosperity,  Mo. — The  Southwest  Electric  Ry.  Co. 
has  filed  for  record  a  plat  of  Its  extension  from  Pros 
perlty  to  Duenweg,  a  distance  of  3V4  miles. 

Lincoln,  Neb. — Surveys  are  being  made  for  an  elec- 
tric railway  between  Lincoln  and  Omaha.  E.  C.  Hurd. 
of  Akron,  O..  and  H.  11.  Wilson,  of  Lincoln,  are  re- 
I)orted  to  be  Interested. 

Ilaiothorne,  N.  J. — The  Paterson  &  State  Line  Trac- 
tion Co.  has  secured  a  franchise  in  Hawthorne.  It  Is 
proposed  to  build  an  electric  railway  from  Paterson  to 
Allentown  and  Suffern.  Preston  Stevenson.  Pres.. 
Paterson. 
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Red  Bank,  N.  J. — The  Jersey  Central  Traction  Co. 
has  applied  to  the  Council  for  permission  to  build 
down  Front  St.  It  Is  said  to  be  the  plan  of  the  com- 
pany to  build  through  to  Oceanic.  Frank  Vanderbilt. 
Ch.  Engr.,  Keyport. 

Canisteo.  N.  Y. — The  Canlsteo,  Jasper  &  Woodhull 
Ry.  Co.  has  obtained  authority  from  the  State  R.  R. 
Comrs.  to  construct  its  ])roposed  road.  The  company 
Is  to  operate  an  electric  railway  from  Canisteo  to 
Jasper. 

Vestal,  N.  y.— The  Blnghamton  St.  Ry.  Co.  has 
applied  for  a  franchise  in  Vestal.  J.  P.  E.  Clark, 
Gen.    Mgr.,    Blnghamton. 

Delaware,  O. — Capitalists  at  Delaware  and  Ft.  Re- 
covery will  incorporate  the  Delaware,  Belief  on  talne, 
I''t.  Recovery  &  Wabash  Traction  Co.  to  build  an  elec 
trie  railway  from  Delaware  to  Wabash,  Ind.  Right 
of  way  is  being  secured. 

Steubenville,  O. — Eastern  parties  represented  by  H. 
C.  Johnson,  manager  of  the  Atlantic  City  &  Suburban 
Traction  Co.,  have  purchased  the  rieasant  Heights 
St.  Ry.,  together  with  a  large  block  of  real  estate  on 
Pleasant  Heights.  It  is  stated  the  new  owners  pro- 
pose to  extend  the  line  in  Carroll  County. 

Columbus,  0. — Colonel  Albert  A.  B.  Boone,  of 
Zanesville,  has  incorporated  two  companies  to  encir- 
cle Cleveland  and  Columbus  with  belt  lines.  The 
Cleveland  line  is  Incorporated  as  the  Cleveland  Manu- 
facturers Belt  Line  &  Terminal  Ry.  Co.,  and  the  Co- 
lumbus line  Is  to  be  known  as  the  Columbus  Belt 
Line  &  Terminal  Ry.  Co.  Both  have  a  temporary 
capital  of  $10,000.  They  propose  a  belt  line  sur 
rounding  the  respective  cities,  and  there  are  to  be 
numerous  branches  radiating  to  surrounding  towns. 

Marysville,  O. — The  Toledo,  Columbus,  Springfield 
&  Cincinnati  Electric  Railway  Company  has  secured  a 
25-year  franchise  through  Marysville.  The  road  Is  to 
be  in  operation  by  Dec.  1,  1903. 

Port  Clinton.  O. — A  press  report  states  that  the 
Village  Clk.  will  receive  bids  Mar.  9  for  a  franchise 
(or  an  electric  railway.  The  Lake  Brie,  Bowling 
Green  &  Napoleon  Ry.  Co.  is  stated  to  have  petitioned 
for  the  franchise. 

Kittanning,  Pa. — A  charter  has  been  granted  to  the 
Klttannlng  &  Mosgrove  St.  Ry.  Co.,  with  a  capital  of 
$18,000,  to  build  a  3-mIle  line  from  Wlckboro  to  Mos- 
grove. via  Hay's  Run.  Directors :  Frank  A.  Maesta. 
Jas.  McCullaugh,  Jr.,  and  others. 

Marysville,  Pa. — Franchises  have  been  granted  the 
Perry  County  Electric  Ry.  Co.  by  the  Councils  of 
Marysville  and  Duncannon,  and  a  majority  of  the 
rights  of  way  between  these  two  towns  has  been  ob 
tained. 

Lancaster,  Pa. — The  Lancaster  &  Rocky  Springs 
Ry.  Co.  has  accepted  the  ordinance  passed  by  the  City 
Council,  and  has  authorized  appropriations  for  the 
erection  of  an  extra  450-H.-P,  rotary  converter  sta- 
tion for  the  Park  line,  and  the  construction  of  a 
double-track  steel  bridge  over  Conestoga  Creek. 

Allentown,  Pa. — The  Dirs.  of  the  Ailentown  & 
Reading  Traction  Co.  have  decided  to  make  improve- 
ments, including  the  double-tracking  of  the  line  from 
Dorney's  Park  to  Allentown,  a  distance  of  several 
miles,  the  addition  of  a  new  engine  and  generator 
to  the  power  plant  at  Kutztown,  and  the  enlargement 
of  the  storage  battery  facilities  at  the  Blandon  sta- 
tion. 

McKeesport,  Pa.— The  Pittsburg,  McKeesport  &  Con 
nellsville  Ry.  Co.  (W.  A.  Bishop,  Ch.  Engr.,  Connells- 
vllle.)  Is  said  to  have  purchased  from  the  Pittsburg 
Ry.  Co.  a  franchise  to  operate  a  double  track  system 
from  5th  Ave.  up  Walnut  St.  to  16th  Ave. 

Spring  City,  Pa. — The  Montgomery  &  Chester  Elec- 
tric Ry.  Co.  and  the  Schuylkill  Valley  Illuminating 
Co.  have  authorized  the  expenditure  of  $120,000  In 
improvements. 

Willow  Grove,  Pa. — The  Philadelphia  &  Langhorne 
St.  Ry.  Co.  has  filed  notice  of  a  proposed  extension 
over  the  turnpike  from  Somerton  to  Feastervllle  and 
Willow  Grove. 

American  Fork,  Utah. — Chas.  W.  Earl,  in  the  Inter- 
est of  the  Utah  County  Light  &  Power  Co.,  has  ap- 
plied for  a  franchise  for  an  electric  railway  from 
American  Fork  to  the  old  smelter  site  in  American 
Fork  Canyon,  a  distance  of  about  20  miles. 

Seattle.  Wash. — P.  J.  Donohue  has  applied  to  the 
Council  for  a  franchise  for  electric  railway  to  West 
Seattle. 

Mineral,  Wash. — Fred  B.  Sander  Is  reported  inter- 
ested in  a  plan  to  build  an  electric  railway  to  connect 
Index  and  Mineral  City,  14  miles  distant.  The  line 
will  pass  through  Ethel,  Sunset  and  Nonpareil  mines. 

Everett.  Wash. — The  Everett  &  Snohomish  Rapid 
Transit  Co.,  which  plans  to  build  10  miles  of  line 
to  connect  Everett,  Lowell  and  Snohomish,  has  en- 
gineers at  work  on  plans  for  construction.  Alex,  de 
Soto,  Pres.,  Seattle. 

Bluefleld,  W.  Va. — The  Bluefleld  Ry.,  Light  &  Power 
Co.  has  been  Incorporated  to  build  electric  railway, 
lighting  plants,  gas  plants  and  water  works.  Incor- 
porators :  S.  R.  Bullock,  C.  C.  Brown,  and  others,  of 
New  York,  N.  Y. 

Clarksburg.  W.  Va. — The  Clarksburg  &  Fairmont  St 
Ry.  Co.  has  filed  a  map  and  profile  of  Its  proposed  line 
from  Clarksburg  to  Salem. 

Wheeling,  W.  Ya. — The  Wheeling,  West  Liberty  & 
Belt  Ry.  Co.  has  been  Incorporated  to  build  an  elec- 
tric railway  from  Wheeling  to  Altenhelm.  Greggsvllle 
and  West  Liberty,  a  distance  of  about  13  miles.  In- 
corporators :    C.   L.   Hill,   Will  Chambers,  and  others. 

Janesvttle,  Wis. — The  Southern  Wisconsin  Interur- 
ban  Ry.  Co.  has  been  Incorporated  to  construct  an 
electric  line  from  Janesvllle  to  Madison,  with  a  capital 
of  $25,000.  Incorporators :  C.  S.  Jacklnan,  Dennl.si 
Hayes  and  Michael  Hayes. 

Ouelph.  Ont. — The  by-law  to  assist  the  Pusilnch 
Lake  &  Hesneler  St.  By.  Co.,  by  taking  stock  to  the 
amount  of  $25,000.  has  been  passed  by  the  ratepay- 
ers of  Gaelpb. 


RAILROADS. 

Boca,  Oul. — Amended  articles  of  lncoii)oratIon  have 
been  filed  by  the  Boca  &  Loyalton  By.  Co.,  to  con- 
struct, equip,  maintain,  conduct  and  operate  a  rail- 
road from  a  point  In  the  town  of  Boca  through  the 
county  of  Sierra,  to  Beckwlth,  and  along  Feather 
River,  Spring  Garden  Creek  and  Spanish  Creek,  to 
Qulncy,  a  distance  of  about  85  miles ;  and  also  In  a 
northerly  direction  from  Beckwlth,  a  distance  of  about 
35   miles. 

Oakland,  Cal. — The  Sacramento  &  Oakland  R.  It.  Co. 
is  reported  Incorporated,  with  a  capital  of  $,">,000,000. 
Its  lermlnus  is  to  be  at  Oakland,  while  the  main  line 
:s  to  run  between  Oakland  and  Sacramento,  with 
branches  to  Point  Richmond  and  Martinez.  A.  J. 
Brown,  Pres.  :  A.  D.  Wilson,  Ch.  Engr. 

Muncie,  Ind. — A  press  report  states  that  about 
$100,000  will  be  expended  In  the  Improvement  of  the 
Ft.  Wayne  division  of  the  Lake  Erie  &  Western  R.  K. 
Work  will  be  commenced  about  April  1  on  the  Im- 
provements. About  35  miles  of  new  track  will  be  laid 
between  this  city  and  Ft.  Wayne.  Frank  T.  Bowles, 
Dlv.  Supt.,  Muncie. 

Des  Moines,  la. — See  "Bridges." 

Chicago,  III. — The  Chicago,  Riverside  &  La  Grange 
R.  B.  Co.  has  been  chartered  to  build  a  railroad  from 
40th  Ave.  and  W.  22d  St.  to  46th  Ave.  and  W.  22d 
St.  John  T.  Richards,  Geo.  T.  Pitkin  and  Eugene 
Dupee,  Attorney,  140  Dearborn  St.,  Chicago,  are  the 
directors. 

Joliet.  III. — The  Joliet.  Wilmington  &  Dwlght  R.  R. 
Co.  has  been  incorporated,  with  a  capital  of  $100,000, 
to  construct  a  line  from  Joliet  to  Dwlght,  with 
branches  to  Coal  City  and  South  Wilmington.  In- 
corporators :  P.  E.  Fisher,  W.  H.  Huen,  and  others,  of 
Joliet. 

The  City  Council  has  passed  and  the  Mayor  has 
signed  the  ordinance  providing  for  the  elevation  of 
all  railroad  tracks  within  the  city  limits  of  Joliet.  east 
of  the  Desplalnes  River.  The  railroads  affected  are 
.  the  Chicago  &  Alton.  Chicago,  Rock  Island  &  Pacific, 
Atchison,  Topeka  &  Santa  Fe.  Michigan  Central.  Elgin. 
Joliet  &  Eastern,  and  Chicago,  Lake  Shore  &  Eastern. 

Indianapolis.  Ind. — The  absorption  by  the  Illinois 
Central  R.  R.  Co.  of  the  Indianapolis  Southern  R.  R. 
Co.  will  give  the  Illinois  Central  an  entrance  Into  In 
dlanapolis.  The  only  change  In  the  proposed  plans  will 
be  that  the  western  terminal  will  be  Switz  City.  In 
stead  of  Linton,  Ind.  Surveyors  are  now  in  the  field, 
and  the  work  of  construction  will  be  pushed  to  com- 
pletion  rapidly.     H.  U,   Wallack,  Ch.  Engr.,  Chicago, 

Huntersville,  Md. — The  Iron  Mountain  &  Greenbrier 
R.  R.  Co.  Is  stated  to  have  decided  to  extend  Its  line 
15  miles  to  Huntersville. 

Wells,  Mich. — The  Escanaba  &  Lake  Superior  R.  P 
will  be  extended  from  Wells.  Mich.,  a  distance  of  7 
miles  to  Ford  River.  J.  W.  Wells,  Gen.  Mgr.,  Menom- 
inee, Mich. 

Woodland,  Mo.— It  Is  stated  that  the  contract  Is 
about  to  be  let  by  the  Frisco  R.  R.  Co.  for  the  con- 
struction of  the  Eastern  Illinois  short  line  to  St.  Louis. 
The  proposed  line  will  run  from  Woodland  to  Villa 
Grove,  and  will  be  62  miles  In  length.  C.  D.  Purdon, 
Ch.  Engr.,  St.  Louis. 

Aurora,  Mo. — Wm.  Keneflck  and  P.  S.  Hammond  are 
reported  to  have  secured  the  contract  from  Missouri 
Pacific  management  for  building  a  large  portion  of 
the  White  River  extension.  The.y  will  construct  the 
road  from  Aurora,  Mo.,  to  the  second  crossing  of  the 
White  River,  a  distance  of  76  miles. 

Long  Island  Citti.  L.  I..  N.  Y. — The  Long  Island 
R.  R.,  now  controlled  by  the  Pennsylvania  R.  R.,  is 
reported  to  be  planning  to  expend  a  large  sum  of 
money  in  Imnroving  its  equinment.  roadbed  and  sta- 
tions.   Wm.  F.  Potter,  Gen.  Supt.,  Long  Island  City. 

}Iew  York,  V.  Y. — About  $10,000,000  will  be  ex- 
pended by  the  Erie  R.  R.  Co.  In  Improvements  which 
plll  Include  the  construction  of  new  ferryhouses  at 
Chambers  and  2.3d  Sts.,  N.  Y.  City,  and  at  .Tersey  City, 
and  the  rearrangement  of  tracks  and  terminals  at  that 
point ;  the  construction  of  a  new  line  through  an  open 
cut  over  Bergen  Hill.  Important  Improvements  at  sta- 
tions along  the  suburban  lines  and  various  Improve- 
ments along  the  line.  Including  construction  of  2d 
and  3d  tracks :  provision  of  tools  and  Improvements 
for  the  shops,  etc.  C.  W.  Buchholz,  Ch.  Bngr.,  N.  Y. 
City. 

Toledo.  0. — The  Wheeling  &  Lake  Erie  U.  R.  Co.  Is 
stated  to  have  decided  to  double  track  Its  line  east 
from  Toledo  and  south  from  Cleveland.  H.  W.  Mc- 
Masters,  Div.   Supt.,  Toledo. 

Toledo,  O. — Press  reports  state  that  the  Wabash 
R.  R.  Co.  has  decided  to  expend  $10,000,000  In  build- 
ing terminals  here  connecting  the  Ann  Arbor  and 
Wheeling  and  Lake  Erie  roads,  and  building  a  4-track 
line  through  the  heart  of  the  city.  It  has  also  been 
decided  to  build  shons  here  and  a  depot.  W.  S.  New 
hall,  Ch.  Engr.,  St.  Louis,  Mo. 

Dayton.  O. — The  Dayton,  Springfield.  Columbus. 
Ohio.  Belt  Lines  and  Eastern  Steam  R.v.  Co..  of 
Zanesville,  has  been  Incorporated,  with  a  capital  of 
$10,000,  hv  Albert  E.  Boone,  John  W.  Marquand.  and 
others.  The  company  proposes  constructing  a  steam 
rallwav  from  Dayton  to  Newcomerstown.  Snringfl"ld. 
Columbus,  Mlllersport,  New  Salem.  Somerset,  New 
Ijexlngton,  Crooksvllle,  Rosevllle.  Phllo,  Duncan  Falls. 
Bridgevllle  and  Otsego,  and  a  branch  from  Springfield 
to  Deavertown  and  from  Duncan  Falls  to  Cumberland. 

Oklahoma  City.  Okla.  Ter. — ^A  charter  has  been 
eranted  to  the  Oklahoma  City  &  Northwestern  R.  R. 
Co..  with  Oklahoma  CItv  as  the  principal  place  of 
business  and  with  $15,000,000  capital  stock.  The 
purpose  is  to  construct  a  line  540  miles  In  length 
from  Oklahoma  City  to  Denver.  The  road  passes 
through  the  counties  of  Oklahoma.  Canadian.  King- 
fisher, Blaine.  Dewev,  Woods  and  Woodward.  In  Okla. 
C.  G.  .Tones,  Pres.  of  the  Frisco  lines  In  Oklahoma,  Is 
at  the  head  of  the  new  corporation. 

Tonkama.  Okla.  Ter. — It  Is  stated  that  the  Rock 
Island  R.  R.  Co.  will  extend  Its  line,  projected  from 
Enid  to  Billings,  Okla..  to  a  connection  with  the 
Santa  Fe  at  Tonkawa.  It  will  necessitate  the  bridging 
of  the  Arkansas  River  near  Tonkawa.  The  extension 
will  be  begun  immediately.  W.  E.  Dauchy,  Ch.  Eng . 
Chicago,   III. 


Allegheny,  Pa. — The  Com.  appointed  by  Recorder 
J.  O.  Brown  to  find  some  way  of  relieving  the  con- 
gestion of  the.  downtown  district  and  providing  means 
of  rapid  transit,  recommends  that  a  tunnel  line  be 
built  to  the  East  End.  It  is  claimed  that  If  a  tunnel 
were  drilled  through  the  hills  to  the  East  End,  fol- 
lowing the  hill  beneath  Locust  St.,  then  curving  be 
neath  Gazzam's  Hill,  the  route  could  be  completed  at 
a  cost  of  about  $6,000,000.  The  plan  suggests  a  down- 
town terminal  at  Try  St.  The  committee  Is  composed 
of  H.  C,  Frick,  Col.  A.  J.  Logan  and  R.  B.  Mellon.  It 
would  require  two  years  to  complete  the  road, 

McKees  Rocks.  Pa. — A  press  report  states  that  the 
Pittsburg  &  Lake  Erie  R.  R.  Co.  (J.  A.  Atwood,  Ch. 
Engr.,  Pittsburg.)  has  asked  bids  for  improvements 
at  McKees  Rocks  and  Youngstown,  O.,  to  cost  $75,- 
000.  Two  large  shops  are  to  be  added  to  the  McKees 
Rocks  layout  at  a  cost  of  $60,000.  There  will  be  also 
a  concrete  bridge  at  Youngstown  to  enable  the  com- 
pany to  cross  a  number  of  Industrial  plants  which  will 
cost  about  $15,000. 

Pittsburg,  Pa. — The  Wabash  R.  B.  Co.  Is  stated  to 
have  decided  to  construct  a  10-mIle  branch  to  the 
Carnegie  steel  mills  In  the  Pittsburg  region.  It  Is  es- 
timated that  this  new  road  can  be  built  for  about 
$750,000,  Including  the  cost  of  a  tunnel  about  1,000 
ft.  long.     W.  H.  NewHall.  Ch.  Engr.,  St.  Louis,  Mo. 

Ch.  Bngr.  Brown,  of  the  Pennsylvania  R.  R.  Co.,  Is 
stated  to  have  awarded  contracts  for  grading  and 
masonry  on  the  Brilliant  Branch,  In  Pittsburg,  and 
the  building  of  the  masonry  piers  and  abutments  for 
a  bridge  across  Alleghenv  River  In  connection  with 
the  new  line  to  the  Columbia  Contracting  Co.,  of  Pitts- 
burg and  the  Drake  &  Stratton  Co.,  resnectively.  Both 
contracts  to   be  completed  Dec.   31.    1903. 

Plans  and  specifications  are  being  prepared  for  an 
Important  extension  of  tjje  Pittsburg,  Chartlers  & 
Youghiogheny.  the  line  operated  lolntlv  by  the  Penn- 
sylvania and  the  Pittsburg  and  Lake  Brie.  The  plans 
are  nnder  the  charge  of  J.  A.  Atwood,  of  Pittsburg, 
Ch.  Engr,  of  the  Pittsburg  &  Lake  Erie,  and  provide 
for  the  construction  of  the  P.  C.  &  Y.  from  its  present 
terminus  around  the  Island;  probable  cost  of  work  Is 
$100,000. 

Veblen,  S.  D. — The  Veblen  &  Northwestern,  of  Veb- 
len,  S.  D.,  has  been  Ipeorporated.  with  a  capital  of 
$300,000.  to  construct  a  line  from  Veblen.  S.  D.,  to 
Hanklnson,  N.  D..  a  distance  of  about  50  miles.  Di- 
rectors :  A.  J.  Kelsey  and  John  A.  Brandt,  of  Veblen 
and  Byron  Abbott,  of  Britton. 

EUnabeth,  W.  Va. — The  Brady  Construction  Co.,  of 
Clarksburg,  W.  Va.,  Is  stated  to  have  secured  the 
contract  to  construct  the  Wabash  R.  R.  connection  be- 
tween the  Little  Kanawha  and  the  West  Virginia 
Central,  and  to  build  all  the  trestle  and  pile  work  of 
the  extension,  for  about  $150,000.  The  contract  for 
the  link  of  45  miles  from  Bnrnsvllle  to  Belington. 
the  terminus  of  the  West  Virginia  Central,  Is  yet  to 
be  let.     W.  S.  Newhall,  Ch.  Bngr.,  St.  Louis,  Mo. 

La  Crosse,  Wis. — A  press  report  states  that  the  Chi- 
cago, Burlington  &  Qulncy  Ry.  Co.  will  expend  $500.- 
000  In  Improving  the  northern  division.  The  Im- 
provements consist  of  new  bridges  over  St.  Croix  and 
Black  Rivers,  and  a  new  viaduct  at  La  Crosse.  A 
double  track  will  be  laid  from  La  Crosse  to  Onalaska. 
and  the  capacity  of  the  Burlington  shops  at  Grand 
Crossing  will  he  doubled.  The  freight  yards  here  will 
also  have  double  the  trackage  when  the  Improvements 
are  completed.     D.  Cunningham,  Dlv.  Supt.,  La  Crosse. 

Oodnadatta,  Bo.  Australia. — According  to  the  New 
York  "Tribune."  Alan  G.  Pendleton.  South  .Australlnn 
Rys.  Comr.,  at  Adelaide,  gives  notice  that  tenders 
wIH'  be  received  at  his  oflJce,  May  2,  1904,  for  the  con- 
struction and  working  of  a  line  of  railroad  on  the  land 
grant  svstem.  hetwoen  Oodraratta.  South  ,4n«f"»lia. 
and  Pine  Creek.  Northern  Territory,  In  accordance 
with  the  provisions  of  the  Transcontinental  Ry.  act 
of  1902.  Information  may  be  obtained  at  the  office  of 
the  chief  secretary  In  Adelaide,  the  Agent  General 
for  South  Australia,  1  Crosby  Square,  BIshopgate  St., 
Within,  London. 

PUBLIC  BUILDINGS. 

Little  Rock,  Ark. — The  Senate  Is  stated  to  have 
passed  the  bill  providing  for  an  appropriation  of  $140,- 
000  for  the  erection  of  an  annex  to  the  State  Insane 
asylum  In  Little  Rock. 

Washington,  D.  C. — The  Senate  has  passed  a  bill 
providing  for  an  appropriation  of  $215,000  for  the 
erection  of  an  addition  to  the  Bureau  of  Engraving 
and  Printing  Building. 

Athens,  Oa. — Engravers  and  purchasers  of  bonds 
are  requested  to  write  to  J.  F.  Rhodes.  Mayor,  regard- 
ing the  $50,000  bonds  authorized  for  the  erection  of  a 
city  hall. 

Abbeville,  Oa. — Prank  C.  Mllburn,  of  Columbia, 
S.  C,  is  stated  to  he  preparing  nlans  for  the  Wilcox 
County  Court  House,   to  cost  $50,000. 

La  Orange,  Oa. — Plans  will  be  received  Feb.  25  by 
the  Bd.  of  Co.  Comrs.  for  erecting  a  court  house,  In- 
cluding steam  heating  and  electric  light  wiring ;  prob- 
able cost,  $35,000.     C.  H.  Griffin,  Chmn. 

Denison.  la. — The  Bd.  of  Supervs.  Is  reported  to 
have  selected  the  plans  of  G.  A.  Berllnghoff.  of  Bea- 
trice. Neb.,  for  the  court  house  to  be  erected  here,  to 
cost  $70,000. 

Richmond,  Ind. — The  Comrs.  of  Wayne  County  have 
decided  to  erect  a  court  house  and  hospital. 

Muncie,  Ind. — Preparations  are  being  made  to  erect 
a  City  Hospital  here,  to  cost  $25,000. 

Indianapolis,  Ind. — A  site  has  been  purchased  In  this 
city  for  the  Methodist  Deaconess  Hospital ;  estimated 
cost,  $200,000.  Rev,  H.  L.  Halstead,  Secy.  Hospital 
Bd. 

Oreen  Castle.  Ind. — The  citizens  have  voted  to  build 
a  $200,000  court  house. 

Cannelton,  Ind. — It  Is  stated  that  the  Perry  County 
^omrs.  are  about  to  receive  plans  for  a  court  house 
to  be  erected  here,  to  cost  from  $40,000  to  $60,000. 

Taunton,  Mass. — Bids  will  be  received  Feb.  28  by 
the  Co.  Comrs.  for  erecting  a  building  for  the  Reg- 
istries of  Deeds  and  Probate  and  Probate  Court  for 
the  Northern  Dist.  Albion  M.  Marble,  Archt.,  8  and 
0  Hamilton  Place,  Boston,  Mass. 
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iMTTx-nct,  lla*». — Bids  will  be  received  by  Archts. 
Chickerins  »  O'Connell  Mar.  I  for  a  |70,000  churcli 
for  Rev.  J.  J.  Curtln. 

Marlboro,  Mats. — A  correspondent  writes  that  a  li 
bniry  and  city  ball  will  be  erected  this  year. 

HuiikfilvH.  Mk-h. — Fuller  &  I'itcher.  of  Albany.  X.  Y.. 
are  slated  to  have  submitted  to  the  Bd.  of  Trustee.-s 
plans  for  the  buildings  for  the  Hackley  Hospital ;  esii 
mated  rust.  ?i;{(».oiKi. 

Xlbrrt  Leo,  J/ihb. — The  Citizens  are  stated  to  have 
voted  to  issue  J20.000  bonds  for  the  erection  of  a 
city  hall. 

Oulfport,  J/i«j<. — Bids  will  be  received  Mar.  2  by  the 
Bd.  of  Co.  Suiwrv.,  ai  Mississippi  I'ity,  for  erecting 
a  2-story  brick  court  house  at  Uulfport.  Andrew  J. 
Bryan  *  Co..  Archts.,  Hennen  Bldg..  Aew  Orleans.  La. 

UwTcr.  .V.  II. — Competitive  plans  will  be  received 
Mar.  9  for  a  »3ii.UlMi  library.  .Mayor  A.  G.  Whitte- 
more.  Chmn.  Library  Trus. 

ilnHthrrlti .  A.  H. — The  lllllslK>ro  County  Comrs. 
are  r<'|>orie<l  to  have  selected  the  site  for  the  county 
building  to  lie  erected  here. 

Long  Island  City,  S.  Y, — Bids  will  be  receive*!  Mar. 
4  by  Thos.  Sturgls.  Fire  Comr..  for  furnishing  mate- 
rial" for  erecting  a  building  on  K.  8th  St.  for  ICngiae 
Co.  No.  158  and  Hook  and  Ladder  Co.  tto. 

.Vcic  York,  .V.  J'. — Bids  will  be  received  Mar.  2  by 
Jacob  A.  Cantor.  I'res.  Baro.  .Manbartan.  f(H"  furnish- 
ing material  to  repair  and  niter  Ludlow   St.  Jail. 

Bids  will  be  received  Mar.  2  by  John  \V.  Brannau, 
l*res.  of  the  Bd.  of  Trus.  liellevue  and  .\llled  Hospitals. 
for  repairs  and  alteratiims  to  the  plumbing  .system  in 
the  main  building  of  Bellevue  Hospital. 

•  BiHghamton,  A.  Y. — The  Trus.  of  the  I'ublic  Li- 
brary are  stated  to  have  rejected  all  plans  recently 
submitted  for  the  $60,0UU  building.  A  new  competi 
tlon   will  soon  be  arranged. 

Buffalo,  -V.  1'. — The  Superv.  of  lOrie  County  are  to 
appropriate  $75,000  for  Improvements  In  the  County 
Hospital  and  Engine  Koom. 

Kings  Park,  .V.  Y. — The  contract  for  installing  air 
compressor  In  L.  I.  State  Hospital  (bids  opened  Jan. 
28)  has  been  awarded  to  Kalph  H.  Carter.  2:!  Cliurch 
St..  X.  V.  City.  fi>r  $4.1  iXi.  T.  K.  MHiuir.  Secy.  Stat  ■ 
Comn.  lit  Lunat-y.  .VIbany. 

A«i»ffrdoin,  .V.  1". — The  Tnislees  are  stated  to  have 
approved  plans  for  the  3-story  addition  to  the  hospital, 
to  cost  $25,000. 

lliea.  X.  Y. — Olln  W.  Cutter,  of  Boston.  Mass..  is 
stated  to  have  been  selected  to  prepare  plans  for  th>' 
Oneida  County  Court  House,  to  cost  $350,000. 

Cleveland,  O. — It  Is  stated  that  the  City  Hall 
Comrs.  have  engaged  .\.  K.  Skeel.  New  Englan<1  Bldg.. 
to  make  the  measurements  and  estimates  necessary 
before  the  opening  of  the  competition  for  preparing 
plans  of  the  new  city  hall. 

Uansfleld,  O. — Bids  are  wanted  Mar.  18  for  fur- 
nishing material  and  installing  ventilating  and  beat- 
ing apparatus,  electric  light,  tixture.s  and  wire  :  plumb- 
iDg  material.  Portland  cement.  Ivory  cement,  brick, 
steel  and  Iron  work,  etc.,  to  be  used  In  constructing 
the  east  cell  and  lateral  wing  of  the  Ohio  State  Re- 
formatory.   C.  H.  Workman,  Secy.  Hd.  of  Mgrs. 

Dayton,  O. — Bids  will  be  received  Mar.  12  by  the 
Bd.  of  Trus.  of  National  Military  Home  for  D.  V.  S., 
for  furnishing  material  and  erecting  a  stone  gateway 
and  lotlge.  I'eters,  Burns  &  I'retzinger,  Archts.. 
Kuhns  Bldg.  John  Vf.  Byron,  Commissary  of  Sub- 
sistence and  Supt.  of  Pest  Fund. 

Brandon.   Hun. — It   is   reported  that   the    provincial 

Sovemment  will  erect  a  wing  to  the  asylum  at  Bran- 
on,   to  cost  $70,000. 

BUSINESS  BUILDINGS   AND  DWELLINGS. 

Kan  Fruni-ixi-ti.  i'nt. — The  Western  Addition  Masonic 
Hall  .\ssoc.  is  rep<»rled  Incorporated,  with  a  capital  of 
li.l.Wai.  to  ere<'t  a  B-story  brick  Masoni<-  Temple  at 
Fillmore  and  Sutter  Sts..  at  a  cost  of  Slid.iioo.  Pres.. 
Adolph  Meyer. 

Washington,  D.  C- — It  Is  stated  that  the  Elks  of  the 
District  of  Columbia  have  decided  to  erect  a  building, 
to  cost  $100,000. 

Council  Hlulfs,  fa.^-The  Chicago  Oreat  Wi  stern  Uy. 
Co.  (O.  Cornellsen,  l)iv.  Supt..  Ft.  I>odge.)  is  stated 
to  have  bad  plans  prepared  for  a  119x30  ft.  brick 
depot,  to  l>e  erected  at  South  Main  St.  and  nth  Ave.. 
at  a  cost  of  $20,000. 

net  Hoincs,  la. — C.  K.  Eastman  Co..  Observatory 
Bldg..  Is  stated  to  be  preparing  plans  for  a  7-8torv 
brick  addition  to  the  Wellington  Hotel  at  W.  .">th  St. 
and  Orand  Ave.     <lwner.   Henry  C.   llnnsvn. 

The  State  Insurance  Co.  is  stated  to  have  awarde'I 
the  ctintract  for  the  erection  of  the  Windsor  Hotel,  at 
219  W.  4th  .St.,  to  Vouger  &  Itushnell.  of  Chicago,  HI., 
for  $8U.0<I0. 

BloomingtoH,  III. —  It  is  slated  that  the  Big  Four 
(G.  W.  KIttredge.  ch.  Kngr.,  Cincinnati,  O.),  and  the 
Lake  Erie  &  Western  It.  K.  Co.  « E.  A.  Handy,  Ch. 
Kngr.,  Cleveland,  O.j,  will  unite  in  the  erection  of 
the  station  here. 

Hpringfteld,  Ill.—H  l6  sUted  that  bids  are  wanted 
Mar.  1  for  a  ."i-story  bank  building  for  the  Farmers' 
National  Bank.     S.  J.  Hanes.  Arcbt. 

Hichittond,  1,1,1.  ~\  $.'>o.iH)0  brick  union  office  build- 
log,  union  station  and  freight  depot,  will  be  erected 
by  the  \m<»\  and  Hie  Dayton  and  Western  Electric 
Ky.  Co. 

Kokomo,   Ind.—dtM.    K.    Stewart,    of    Marlon.    Iiid 
will   erect   a  $75,0<MI  brick   buslnesa  block  here.   Bld.s 
will  soon  be  asked. 

Muncie,  Ind.—Tbe  Big  Four  and  the  Lake  Kric  & 
Western  By.  Co.  (E.  A.  Handy,  Ch.  Engr..  Cincinnati 
O. ),  have  decided  to  build  a  Joint  freight  depot  to 
coat  $75,000. 

ElKOOd,  Ind. — C.  O.  Poor  Is  Interested  in  the  erec 
tlon  of  a  hotel  here,  to  cost  $40,000.  Plans  and  speci- 
fications are  now  ready  for  bidders. 


Indianapolis,  Ind. — The  Indianapolis  Traction  * 
Terminal  Co.  is  reported  to  have  completed  arrange- 
ments for  securing  the  property  on  which  to  erect  tne 
proposed  terminal  station.  The  contract  for  erecting 
the  new  building  Is  yet  to  be  awarded.  It  is  said  this 
contract  will  include  raxing  the  buildings  now  on  the 
ground. 

A  bin  has  passed  the  Legislature  providing  for  the 
erection  lu  a  ;>.i.io  Odd  ( misi^um  building  i.i  Indian- 
apolis.   Address  Secy,  of  Coliseum  Assoc. 

.s"/)oA««<.  irns/i. — F.  P.  Hogan  will  erect  a  3-stoiy 
brick  apartment  and  store  building.  100x155  ft.  L. 
L.   Kand.  Archt.,  "The  Rookery." 

Preusse  &  Zittel,  Jameson  Bldg..  have  prepared  plans 
for  an  addition  to  St.  Joseph's  (irplmnage.  to  cost 
about  .f.'id.ddd. 

Ui'truit,  .Mieli. — Standard  Bros,  are  reported  to  be 
having  plans  prepared  for  a  G-story  brick  building. 
Architects,  A.  C.  Varney  &  Co.,  58  Newberry  Bldg. 

Koehestir.    .Minn. — It    Is    stated    that    the    Chicagi. 
tJreat   Western   Ky.  Co.    (C.   V..   Iiafoe.    I>lv.    Supt.,    St. 
aul.l    will   erect  a  depot   here,   to  cost  J.-iCOUO. 

iliinieaijulis,  Xlinn. — Betrand  &  Chamberlain.  517 
1st  .\ve.  S..  are  reported  to  be  preparing  plans  for  al- 
terations to  the  Page  Hotel  on  Bridge  Sq.  for  Smith  .i^ 
Zimmer.   to  cost  .f.'id.dOO. 

St.  I'uiil,  Minn. — C.  11.  .lulmson.  712  .Manhalfa'i 
Bldg.,  is  stated  to  have  prepared  plans  for  a  6-story 
Y.  M.  C.  A.  building,  to  be  erected  at  St.  Peters  and 
5th  Sts. ;  probable  cost,  $300,000. 

Kansas  City.  Mo. — Geo.  Mathews.  Lyceum  Hld^.. 
has  prepared  plans  for  a  brick  warehouse  to  be  erect 
ed  on  St.  Louis  Ave.  for  Lang  Bros.,  to  cost  $30,0()(». 

.M.  O'Connell.  New  Itldge  lildg.,  has  prepared  plans 
for  a  brick  apartment  bouse  to  be  erected  on  Jeffer- 
sc.n  and   Idili   St.  for  L.  .\I.   Leslie,  to  cost  .1i7."i.llOd. 

St.  Louis,  Mo. — Dr.  II.  Tuholske  is  reported  to  have 
had  plans  prepared  for  a  residence  to  be  erected  at 
Westminster  PI.  and  Taylor  Ave.,  to  cost  alwut 
.'F25,000. 

spriny/lvid.  Mo. — It  Is  stated  that  the  Holland  Bank- 
ing Co.  has  purchased  a  site  and  will  erect  a  $75,000 
bank  building. 

Kiilisiiill.  .Mont. — It  is  stilted  that  the  Ma.s(ms  will 
erect  a  Jlasonic  temple  at  Main  and  3d  Sts.,  to  cost 
.•i!25,000. 

Neic  York,  .V.  1". — Plans  are  stated  to  have  been  filed 
tor  a  9-story  brick  hotel,  to  be  erected  at  153  W.  47th 
St.  for  K.  Brown  ;  estimated  cost,  $175,000.  Architect, 
Ij.  F.   Pelham,  503  5th  Ave. 

Pouiihkcepsic.  y.  Y. — Percival  M.  Lloyd  has  pre 
pared  plans  for  a  3-story  office  building,  26x60  for 
the  Poughkeepsie  Daily  I'lagle.  to  cost  $15,000.  Bids 
will   be  called  for  Mar.  1. 


yew  York,  y.  Y. — See  "Railroads." 


Iliiffdlo,  y.  Y. — It  Is  stated  that  the  contract  will 
soon  be  let  for  the  4-story,  ."iOx'200  ft.  brick  building 
to  be  erected  at  Ijenesee  and  .Main  Sts..  for  Geo.  E. 
Loverack.  .Architects.  Green  &  Wicks.  110  Franklin 
St. 


Tolrilo,   it. — See   "Kailroads." 


Cincinnati,  O. — Bausmlth  &  Weber,  Johnston  Bldg.. 
are  reported  to  be  preparing  plans  tor  a  residence  for 
Judge  Miller  Outcalt.  to  cost  ?35,000. 

Toledo,  O. — D.  L.  Stine.  Valentine  Bldg..  is  reported 
to  have  prejiaretl  plans  for  a  6-story  building  for  W. 
L.  Mllner  ;  estimated  cost,  $175,000. 

Spi-ini/flelil,  U. — The  Cleveland,  Cincinnati.  Chicago 
&  St.  Louis  Ry.  Co.  (G.  W.  Kittredge,  Ch.  Engr.. 
Cincinnati,  o.),  is  reported  to  be  having  plans  pre- 
pared for  a  depot  and  freight  station,  to  be  erected 
here,  to  cost,  approximately,  $100,000. 

Tohdo,  O. — Local  press  reports  state  that  bids  will 
be  received  Mar.  I  by  Harry  Wachter.  .\rcht..  for 
erecting  a  Masonic  temple,  to  cost  about  SlOd.Odd.  at 
.\dams   and   .Michigan    Sts. 

MrlMixpnit.  I'll. — Harry  Davis,  of  the  Grand  llpeia 
House,  Pittsburg,  is  reported  Interested  in  the  erection 
of  a  theatre  here,  to  cost  al)Out  $50,000. 

I'itlshnri/.  I'll. — M.  E.  F.  .McConegev  is  lenorted  to 
have  had  plans  prepared  for  a  4-sfory  apartment 
house,  to  be  erected  at  Meade  St.  and  Lexington  Ave., 
at  a  cost  of  .?35,00d.    J.  E.  Obltz,  Archt. 

Cliaileiiii.  Pa. — It  is  stated  that  the  Charlerol 
Amusement  Co.  will  erect  a  theater  at  6th  St.  and 
McKean  Ave.,  at  a  cost  of  $5d,ddO. 

Philadelphia.  Pa. — It  Is  stated  that  John  Stafford 
will  erect  a  16-story  apartment  house  at  16th  and 
Chandler  Sts.,  and  a  12-story  addition  to  the  St. 
James  Hotel,  at  13th  and  Walnut  Sts. 

yushrille.  Tenn. — J.  C.  McClannhan  Is  to  erect  flats 
on  I'olk  Ave.   and  Church  St..  at   a  cost  of  JfliO.Odd. 

Klklns,  W.  Vu. — Mrs.  S.  B.  Elkins  Is  reported  to  be 
having  plans  prepared  for  a  3-story  Y.  M.  C.  A.  build- 
ing to  be  erected  here,  to  cost  $60,000. 

Petersburg,  Va. — I'lans  are  stated  to  have  been  pre- 
pared by  John  Peebles,  of  .Norfolk,  for  the  O-story  hotel 
to  be  erected  at  Sycamore  and  Tabb  Sts.,  at  a  cost  of 
$75,000. 

Winnipeg.  .Man. — The  Bole  Drug  Co.  is  reported  »" 
be  having  plans  prepared  for  a  5-story  brick  building 
to  be  erected  on  Princess  St.  :  probable  cost,  $30, Odd. 

SCHOOLS. 

.Viddlctoicn.  Conn. — It  Is  stated  that  $100,000  has 
lieen  given  toward  the  erection  of  the  Scott  Laboratory 
of  Physics,  for  the  Wesleyan  Univ. 

Washington,  D.  C. — J.  .M.  Dunn  Is  reported  to  have 
secund  the  contract  for  the  erection  of  the  school  at 
27th  and   K  Sts.,   for  $36,620. 

The  contract  for  the  erection  of  the  parochial 
school  and  hall  at  10th  and  G  Sis.,  for  the  St.  Pat 
trlck'h  U.  (,'.  Church,  Is  reported  to  have  been  award 
ed  to  J.  S.  Larcombe ;  estimated  cost,  $100,000. 


Des  Moines,  la. — It  is  stated  that  bids  will  be  re- 
ceived Mar.  10  by  the  Bd.  of  Control  of  State  Institu- 
tions of  Iowa,  for  erecting  16  buildings  and  2  brick 
smokestacks. 

Chicago,  III. — Bids  are  wanted  Feb.  27  for  erect- 
ing a  school  on  Eberly  and  W.  Cullom  Aves.,  includ- 
ing ventilating,  steam  heating,  heat  regulation,  plumb- 
ing, gas  titting.  sewerage,  flreproofing,  structural  iron, 
etc.  W.  B.  .Mundle,  Arcbt.  of  Bd.  Educ.  T.  J.  Waters. 
Ch.  lOngr. 

Indianapolis,  Ind. — The  contracts  will  soon  be  let 
for  the  erection  of  5  schools:  estimated  cost,  $350,000. 

Iliirtfurd  Citii.  Ind. — The  School  Bd.  has  decided  to 
rebuild  the  high  school  recently  destroyed  by  flre,  at 
a  cost  of  $40,000. 

Indianapolis.  Ind. — Wilson  Bros.,  of  Philadelphia. 
Pa.,  are  reported  to  have  prepared  plans  for  a  build- 
ing for  the  Manual  Training  High  School;  probable 
cost.  $(10,000. 

A  bill  has  been  passed  In  the  Legislature  providing 
for  an  appropriation  of  $150,000  to  erect  a  Girls' 
Industrial  School  or  Prison. 

Cambridge,  2Iass. — It  is  stated  that  $76,000  has 
been  given  toward  the  erection  of  an  Infants'  Hospl- 
tnl  for  the  Harvard  Medical  School. 

Minneapolis,  Minn. — The  Bd.  of  Educ.  is  stated  to 
have  decided  to  erect  additions  to  the  following 
schools  :  Franklin,  15th  Ave.  N.  and  4th  St.,  to  cost 
$30,000  ;  Franklin  and  23d  Aves.,  N.,  to  cost  $35,000  : 
Bryant,  Clinton  Ave.  and  27th  St..  S.,  $30,000  ;  Haw- 
thorne, 24th  Ave.,  N.,  and  6th  St.,  $33,000. 

St.  Paul  Minn. — Plans  are  stated  to  have  been  pre- 
pared by  J.  W.  Stevens,  502  Drake  Blk.,  for  a  school 
to  be  erected  here,  to  cost  about  $33,000. 

Fulton,  Mo. — Theo.  C.  Link,  of  St.  Louis,  is  re- 
ported to  have  prepared  plans  for  a  building  for  the 
Westminster  College,   to   cost  $30,000. 

Kansas  City,  Mo. — Bids  will  be  received  Mar.  2  by 
the  .Authorities  of  School  Dist.  for  $500,000  school 
bonds. 

lAikenitiid.  O. — Bids  will  be  received  Mar.  3  bv 
.Maurice  Welfare.  Clk.  of  Bd.  of  Educ,  for  $75,000 
school  bonds. 

Kensington,  O. — It  Is  stated  that  bids  are  wanted 
I'eb.  23  for  erecting  a  school.  A.  E.  Swearlngen,  Clk. 

Cleveland,  O. — It  Is  stated  that  bids  are  wanted 
.Mar.  2  for  erecting  the  Doan  St.  school.  Starr  Cad- 
wallader.  School  Dir.,  Rose  Bldg. 

Eugene,  Ore. — The  Citizens  are  stated  to  have  voted 
to  issue  $30,000  bonds  for  the  erection  of  a  high 
school. 

Lebanon,  Pa. — I'lans  are  stated  to  have  been  pre- 
pared for  a  3-story  brick  dormitory  for  the  Cumber 
land  Univ.,  at  a  cost  of  $20,000. 

Eric,  Pa. — Plans  will  scon  be  prepared  for  a  school 
at  10th  and  Cascade  Sts.  It  will  be  a  12-room  struc 
ture  of  brick  and  stone,  and  cost  about  $50,000. 

Tainatiua,  Pa. — It  is  stated  that  bids  are  wanted  bv 
the  School  Bd.  until  Mar.  2  for  erecting  a  school.  A. 
L.  Oliver.  Secy. 

Serunion,  Pa. — M.  J.   Ruddy  is  stated  to  have  sub-  ■ 
mi  tied  the  lowest  bid,  $89,950,  for  the  erection  of  the 
liigh  school. 

Pittsburg,  Pa. — Andrew  Carnegie  is  stated  to  have 
approved  the  site  east  of  Schenley  Park  for  the  tech- 
nical school.  W.  N.  Frewd,  Pres.  Bd.  of  Trus. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Rockford,  III. — Local  press  reports  state  that  the 
Health  Com.  on  Jan.  31  opened  the  only  bid  sent  In 
tor  the  collection  and  care  of  garbage  for  1903  It 
was  submitted  by  J.  A.  Peterson  at  $2,400  for  6 
wagons    for   8    months. 

Brooklyn,  N.  Y. — Bids  will  be  received  Feb.  27  by 
lohn  McG.  •  Woodbury,  Comr.  of  Street  Cleaning,  for 
furnishing   and   delivering   200   ash   carts. 

GOVERNMENT   WORK. 

San  Francisco,  Cat. — Bids  are  wanted  Mar.  5  for 
furnishing  material  for  constructing  a  brick  fog-slg- 
nal  building  at  Ft.  Wlnfleld  Scott,  Ft.  Point  Light 
Station.  Lleut.-Col.  Thos.  H.  Handbury,  Corps 
Engrs.,    U.    S.   A. 

Wa.ihington,  D.  C. — Bids  will  be  received  Mar.  10 
by  the  Bureau  of  Supplies  and  Accounts,  Washing- 
ton, for  furnishing  at  the  Navy  Yard.  Puget  Sound, 
a  quantity  of  electrical  supplies.  1  pump,  etc.  A.  S. 
Kenny,   I'aymaster  Gen.,    r.   S.   Navy. 

^\'ilmington,  Del. — Bids  are  wanted  Mar.  16  for 
constructing  wing  dams  on  Rancocas  River,  N.  J.  Col. 
Jared  A.  Smith.  Corps  Engrs..  1'.  S.  A. 

St.  Augustine.  Fla. — The  following  bids  for  furnish- 
ing material  and  constructing  Jetties  at  entrance  to 
St.  John's  Harbor.  l-Ma..  were  received  by  ('apt.  Francis 
R.  Shunk.  Corps  Engrs.,  II.  S.  A.,  Feb.  12:  a,  90,000 
tons  1st  class  stone:  6,  40,000  tons  2d  class  stone;  c. 
5.000  cu.  yds.  3d  class  stone  ;  Christie.  Lowe  &  Iley- 
worth.  Chicago.  III.,  a,  $3.25:  h,  $3.25:  c,  $3.2"5. 
Hughes  Brothers  &  Bangs.  Sviacnse.  N.  \.,  a.  $2.69; 
h.  *2.(>9 :  c.  $2.44.  Roderick  G.  Ross.  Jacksonville, 
Fla..  ((.  $2.22:  b.  S;2.22  ;  c,  $2.13.  (ieorgia  Contract- 
ing Co.,  Atlanta.   Ga..  «.  .«:2.41  :   h.  $2.39:  c.  $2.03. 

Bids  are  wanted  Apr.  17  for  a  steel  hull,  stern 
wheel,  combined  dredge  and  snagboat.  as  advertised 
in    The   Engineering  Record. 

Chicago,  III. — The  following  bids  for  dredging  in 
("aluinet  River.  III.,  were  received  on  Feb.  10  'uv 
Lleut.-Col.  O.  II.  Ernst,  Corps  Engrs..  I"  S.  A..  4.50- 
000  cu.  yds.,  price  given  per  cu.  yd.  :  Griffiths.  Mc- 
Dcrmott  &  Watt  Dredging  Co.,  Chicago.  14.5  eta., 
(lowest  bidden  ;  Haiisler  &  Lutz  Towing  Jt  Dock  Co,. 
Chicago,  18  cts.  ;  The  Fltz  Simons  &  Connell  Co.. 
Chicago.  19.45  cts.:  Lake  Superior  Contr.  &  Dredging 
Co..  Duluth,  Minn..  20  cts.;  Saml.  O.  Dixon.  Mil- 
wai'kee.  Wis..  21  cts.  :  Duluth  Dredge  &  Dock  Co.. 
Duluth.  .Minn..  21.5  cts.;  The  Lvdon  &  Drews  Co., 
Chicago,   22.9  cts. 
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Creston,  la. — The  Iowa  Mfg.  Co.  of  Oskaloosa,  la.. 
Is  stated  to  have  secured  the  contract  for  heating 
the  I'ost  Office  for   $4,885. 

liovk  Island,  111. — Shop  A.  the  principal  issue 
storehouse  at  the  Uock  Island  Arsenal,  was  de- 
stro.ved  by  lire  Feb.  11 ;  it  is  reported  to  have-  been 
erected  liO  years  ago  at  a  cost  of  .$4U0,0O0. 

ImlUtna. — It  is  stated  that  Secretary  Shaw,  of 
Washington,  D.  C  has  decided  to  Rive  private  archi- 
tects an  opportunity  to  compete  tor  smaller  build- 
ings, and  has  directed  that  they  be  permitted  to  pre- 
pare plans  for  buildings  ordered  at  the  first  session 
of  the  present  Congress  to  Include  post  office  build- 
ings at  .-Anderson.  Itichmond,  P^iiihart,  Hammond,  Log- 
ansport  and  Vincennes.  Contracts  for  these  build 
ings   will  be  let   this  spring. 

Rtrliinititil.  Kit. — Bids  are  wanted  Mar.  23  for  tile 
completion  of  the  U.  S,  Tost  Office  at  KichmOnd.  ,Tas. 
Knox  Taylor,  Siiperv.  Archt.,  Washington,  D.  C. 

Jioiitoit,  .\Itis>i. — Bids  are  wanted  Mar.  10  for  fur- 
nishing and  delivering  granite  for  the  light  and  fog- 
signal  tower  on  Itam  Island  I.edge,  entrance  to  Port- 
land Harbor,  Me.  Col.  W.  S.  Stanton,  Engr.  I'irst 
Light    House  Dist.,   U.   S.   A. 

Bids  are  wanted  Mar.  16  for  dreilging  In  Little  Har- 
bor. Kxeter.  Lamprey  and  Cocheco  Uivers,  N.  H.  Capt. 
Harry  Taylor,  Corps  Engrs.,   tl.    S.  A. 

The  following  bids  were  opened  Feb.  12  by  Capt. 
Harry  Taylor,  Corps  Engrs.,  for  constructing  break- 
water in  Gloucester  harbor:  a.  nibble  stone  in  sub- 
structure and  in  apron  ;  b.  dimension  stone  in  super- 
structure ;  c.  rubble  stone  In  Interior  superstructure  : 
il,  galv.  steel  cramps  :  Rockport  Granite  Co.,  Uockport, 
Mass.,  n,  $1.07  per  ton  of  2,000  lbs. ;  6,  $4.80  per  ton  ; 
c.  $1.97  per  ton ;  d,  15  cts.  per  lb.  Jno.  Cashman. 
Qnlncy,  a,  $1.25;  b.  $5.23;  c,  $2.27;  d,  17  cts. 

Ft.  Howard,  Md. — Bids  are  wanted  Mar.  20  for 
constructing  sea  wall,  filling,  etc.,  at  this  post.  Ad- 
dress Capt.  Wm.  E.  Horton,  Q.  M..  Baltimore. 

Qrunil  Rapids,  Mich. — Bids  are  wanted  Mar.  11  for 
dredging  harbors  on  east  shore  of  Lake  Michigan. 
Capt.   Chas.   Keller,  Corps  Engrs.,   T'.   S.   A. 

Diiluth,  Minn. — Bids  are  wanted  Mar.  9  for  dredg- 
ing about  40,000  cu.  yds.  at  Ashland.  Wis.,  and  On- 
tonagon, Mich.  Capt.  D.  D.  Galllard,  Corps  Engrs., 
U.    S.   A. 

St.  Paul,  Minn. — Bids  are  wanted  Mar.  7  for  al- 
terations to  the  U.  S.  Custom  House  at  this  post, 
.las.  Knox  Tavlor,  Superv.  Archt.,  Treasury  Dept., 
Washington,   D.   C. 

.MinnrdpoliA,  Minn. — Bids  are  wanted  Mar.  19  for 
enlarging,  including  heating  apparatus,  plumbing, 
electric  conduits  and  wiring,  the  U.  S.  Post  Office,  etc.. 
in  said  city.  Jas.  Knox  Taylor,  Superv.  Archt.. 
Washington,   D.   C.        . 

Jefferson  Barracks,  Mo. — Bids  are  wanted  Mar.  12 
for  constructing  roads  at  this  post.  Address  Lieut- 
Col.  J.   W.   .Jacobs,  Depot  Q.   M. 

Ft.  Robinson,  Ji'cb. — Bids  are  wanted  Feb.  25  for 
furnishing  material  and  installing  a  steam  heating 
plant  in  the  guard  house.  Address  John  W.  Pullman, 
Ch.  Q.  M.,  Omaha. 

;■'(.  Mott.  N.  J. — Bids  are  wanted  Mar.  10  for  fur- 
nishing 1  :i5-n.-P.  steam  boiler  and  connections,  also 
for  material  and  setting  and  connecting  same  for 
water  system.     Address  tiuartermaster  at  same  place. 

A'cir  York,  X.  Y. — Bids  will  be  received  Feb.  24  by 
the  Bureau  of  Supplies  and  Accounts  for  furnishing 
at  the  N.  Y.  Navy  Yard  a  quantity  of  electrical  sup- 
plies, iron,  steel,  asbestos,  pumps,  tubes,  etc.  A.  S. 
Kenny,  Paymaster  Gen.,  U.  .S.  Navy,  Washington, 
D.  C. 

The  following  bids  for  dredging  in  Passaic  Kiver. 
N.  ,T.,  were  received  by  Lieut. -Col.  C.  W.  Jlaymond, 
Corps  Engrs.,  V.  S.  A.,  Feb.  10,  price  given  per  cu. 
yd.  ;  Wm.  H.  Taylor,  24  Emory  St.,  .Tersey  City. 
N.  J.,  40  cts. ;  International  Contracting  Co.,  95  Broad 
St.,  New  York,  29  cts.  and  :U.S  cts.  ;  P.  Sanford  Ross. 
Inc.,  Jersey  City,  N.  .T..  27.5  cts.  :  Morris  &  Cum- 
mings  Dredging  Co.,  17  State  St.,  New  York,  31  cts. 

Portland,  Ore. — The  Bd.  of  Engineer  Officers,  which 
has  for  O  m*>nth8  been  considering  the  permanent  im- 
provement of  the  month  of  Columbia  River,  has  re- 
ported to  <Teneral  Gillespie  recommending  the  exten- 
sion of  the  presetit,  or  south,  jetty  due  west  for  'Zy, 
miles,  or  so  mucli  of  this  distance  as  the  depth  of 
water  will  permit.  The  board  estimates  the  proposed 
extension  of  the  south  jetty  will  cost  $2,200,000.  and 
the  construction  of  the  north  jetty  $1,205,000.  to 
which  $250,000  is  added,  being  the  cost  of  operating 
the  dredge  Grant,  making  the  total  cost  of  the  pro- 
posed  Improvement  $3,715,000. 

Portland.  Ore. — Bids  are  wanted  Mar.  10  for  con- 
structing dipper  dredge,  or  for  dredging  machinery 
for  Improving  Willamette,  Y'amhill.  I'pper  Columbia 
and  Snake  Rivers.  Capt.  W.  C.  I.angfltt,  Corps 
Engrs.,   U.   S,  A. 

Ft.  Stevens,  Ore. — Bids  are  wanted  Mar.  0  for  fur- 
nishing and  delivering  material  for  constructing  elec- 
tric light  plant  at  tills  post.  Address  F.  H.  Hatha- 
way.  Ch.  Q.   M.,    Vancouver  Barracks,  Wash. 

nnrlinfiton,  Vt. — Bids  are  wanted  Mar.  10  for  re- 
pairing breakwater.  Capt.  Ilarrv  Taylor.  Corps 
Engrs.,   U.   .S.   A.,   Winthrijp   BIdg.,   Bost4)n,    ^lass. 

Ft.  ^\'rif/ht.  Mash. — Bids  are  wanted  Mar.  11  for 
constructing,  Including  steam  heating,  gas  fitting  and 
plumbing.  1  double  set  officers'  qimrters  :  also  for  con- 
stiMictlng  1  (juartermasters*  and  1  ordnance  store- 
house.     Address  Capt.  W.  C.  Wren.  Constructing  Q.  M. 

Superior,  Wis. — The  Lake  Superior  Contracting 
&  Dredging  Co..  of  Dulutli.  Minn.,  has  secured  the 
cfintract  for  dredging  pier  trench  at  Superior  Entry. 
Wis.,  bids  opened  Feb.  0  at  15  cts.  per  cu.  vd.,  or 
a   total   of   $19,.'S00. 

Sheridan,  Wt/o.-Capt.  Thos.  Swot«?,  Q.  M.,  T'.  S. 
.\..  writes  that  the  following  contracts  were  awarded 
Feb.  11  for  cimstructlng.  plumbing,  etc..  buildings  at 
this  post  (bids  for  which  were  opened  Dec.  20»  ; 
<'onstructlon  of  5  buildings.  B.  .T.  .Toitst.  Omaha,  Neb,, 
$i:{0.523;  heating  3  buildings  and  plumbing  2.  to 
.1.  .r.  Harrington,  of  Omaha.  Neb.,  nt  $10,972  and 
$3,920  resi)ectlvely :  plumbing  3  bidldlngs,  to  Shack- 
elton  &  Whitewav.  of  B\itte.  $8,003.  and  heating  1 
building,  to  the  Dwycr  Plumbing  &  Htg.  Co.,  at 
$2,269. 


NEW    INDUSTRIAL    PLANTS. 

The  Florence,  Colo.,  Portland  Cement  Co.  will  erect 
a  plant  to  have  a  daily  capacity  of  1,000  bbls.  Two 
Onii-H.-I'.  cross  compound  Reynolds  Corliss  engines 
and  six  rotary  kilns  will  be  insinlled.  Electric  power 
will  be  used  throughout.  The  Oslmru  Engineering 
Co.,  Cleveland,  O.,  are  the  consulting  engineein,  and 
Uobt.  W.  Hunt  &  Co.,  Chicago,  the  consulting  chem 
Ists.      .1.   Q.    MacDonald,   Gen.   Mgr. 

The  A.  H.  Pugh  Printing  Co.,  310  Walnut  St..  Cin 
ciunatl.  ()..  Is  having  plans  drawn  for  a  O.Sx:i40  ft. 
building  of  cement  fireproof  construction.  The  com- 
pany expects  to  use  its  present  engine,  but  will  be 
in  the  market  for  25  to  30  motoi-s  of  '/.  to  H-H.-P. 
each. 

The  Cambria  Foundry  &  Machine  Co..  Johnstown. 
I'a..  will  erect  a  120x55-ft.  foundry,  for  which  all 
uuilerial  excepting  a  10-ton  crane  has  been  ordered. 
The  company  will  also  erect  a  125x34-ft.  machine 
«bo|i,  for  which  it  will  require  a  48-ln.  lathe,  a  30x 
3(>xl2-fl.  planer,  a  24-ln.  crank  shaper.  a  100-ton 
3ti-in.  hydraulic  wheel  press,  a  steam  hammer  and  a 
second-band  air  compressor  for  drilling,  chipping  and 
denning  castings.  The  company  will  use  power  plant 
which    it   now  has. 

The  .Madis(m  Cotton  OH  Co.,  Tallulah.  La.,  will 
erect  a  00  ton  crude  cottonseed-oil  mill.  There  will 
be  five  buildings,  and  the  power  plant  will  consist  of 
two  125-H.-P.  boilers  and  a  20x42-ln.  Corliss  engine. 
F.    P.   Fox.   Vlcksburg,   Miss..    Pres. 

N.  .M.  Chambless.  709  S.  35th  St..  Birmingham, 
.\la..  is  erecting  engineer  for  a  company  that  will 
erect  a  brick  and  tile  plant  and  mine  coal.  A 
power  house  will  be  erected  at  the  brick  plant  and 
the  mining  machinery  will  be  operated  electrically. 
The  cfunpany  will  be  in  the  market  f(U-  about  500- 
II.-P.  in  water-tutje  boilers,  a  400  to  450-H.-P.  Cor- 
liss engine,  electric  hoisting  machinery,  generators, 
steam  piunps,  etc. 

The  Imperial  Furniture  Mfg.  Co.,  Statesville.  N.  C, 
is  in  the  market  for  a  125-II.-P.  boiler,  shafting,  pul- 
leys, hangers,  belting,  power  elevator,  a  IV'-ln.  suc- 
tion deep  well  pump,  a  boiler  feed  pump,  and  mani- 
folds and  piping  for  dry  kiln. 

The  Davis  Cotton  Mills,  Augusta,  Ga..  are  increas- 
ing their  capital  from  $250,000  to  $500,000.  and 
will  install  25,000  spindles  and  a  corresponding  num- 
ber of  automatic  looms.  The  power  will  be  steam 
with  electric  transmission  and  motors  on  short  lines 
of  shafts.  W.  B.  Smith  Whaley  &  Co.,  Columbia, 
S.  C,  are  the  engineers. 

The  Bowler  Foundry  Co.,  14  Winter  St.,  Cleveland, 
O.,  is  having  plans  prepared  by  the  Wellman-Seaver- 
Morgan  Engineering  Co.,  Cleveland,  for  a  plant  to 
i;ost  about    .$300,000. 

The  Barry  Mfg.  Co..  Muscatine,  la.,  are  building 
a  machine  shop,  and  have  already  built  a  foundry ; 
the  building  will  be  3  stories.  48x210  ft.  A  power 
plant   of  150-H.-P.   will   probably  be  installed. 

The  Pittsburg,  McKeesport  &  Connellsvllle  Ry.  Co. 
has  plans  for  new  shops  at  Connellsvllle,  Pa.",  and 
is  in  the  market  for  equipment. 

E.    Montgomery.    Summerville,   C.a.,   is  interested    In 
the  organization  of  a  compaivy  to  build  a  J2-story,  75x. 
150-ft.   cotton  mill,  with   engine  and  boiler  rooms  an- 
nexed, at  La  Fayette.  Ga.     A  200  or  2.50-H.-P.  engine 
and  boilers  will  probably  be  installed. 

MISCELLANEOUS. 

Chieaijo.  III. — Bids  will  be  received  liy  the  South 
Park  Comrs.  for  furnishing  and  delivering  f.  o.  b. 
cars  at  38th  St.  and  .\rcher  Ave.  500  bbls.  of  Port- 
land cement.     E.  G.   .Shnmway,  Secy. 

Bossier  City.  La. — Bids  are  wanted  Mar.  5  for  con- 
structing following  levee  work  in  the  I'arish  of  Bos- 
sier: Buckhall  levee,  approximate  contents  20,000  cu, 
yds.     T.  N.  Braden,  Secy.,  Curtis,  La. 

Wilniini/ton,  \.  ('.—Local  press  reports  state  that 
bids  will  t)e  received  Feb.  24  bv  Chmn.  of  Street  and 
Wliabves  Com.  for  furnishing  3,000  tons  crushed  rock. 

A>»-  York.  y.  Y. — Bids  will  be  received  Feb.  27  bv 
McDougall  Hawkes,  Comr.  of  Docks,  for  furnishing 
material  for  etxending  pier  No.  33,  North  River,  at 
foot  of  Canal  St. 

Kuffalo.  .V.  1'. — Bids  are  wanted  Feb.  24  for  widen- 
ing, deepening  and  straightening  portions  of  Buffalo 
River  and  Casenovia  Creek,  Francis  (J.  Ward,  Comr. 
of   Pub.    Wks. 

Bids  are  wanted  Feb.  24  for  $750,000  lionds  to  be 
used  for  widening  and  straightening  Cazenovla  Creek. 

Lockland,  O. — Bids  will  be  received  Feb.  24  bv 
Frank  Jonte,  Village  (71k.,  for  furnishing  and  deliver- 
ing f.  o.  b.  cars  1,000  cu.  yds.  crushed  blue  lime- 
stone. 

Columbus.  O. — Bids  will  be  received  Feb.  23  by 
John  A.  Connor,  Clk.  of  Bd.  Pub.  Wks.,  for  furnish- 
ing material  and  erecting  1  176x9  ft.  self-supporting 
steel   chimney. 

Bairdstiiirn.  O. — Bids  will  be  received  Feb.  27  bv 
R.  B.  Fast,  Clk.  of  Bloom  Township  (Hatrdstown,  P. 
O.I  fur  ((uarrying,  crushing  and  delivering  ajiproxi- 
mately  11.400  cu.  yds.  stone  on  portions  of  3  roads. 

Philadelphia.  Po.— Bids  are  wanted  Feb.  27  for 
sprinkling  drives,  dredging  river,  etc.  Jesse  T.  Vog- 
fles.  Ch.   Engr.  and  Supt.  of  Faiiunount  Park. 

.\nstin.  Tex. — The  City  Council  Is  reported  to  be 
preparing  to  submit  to  the  citizens  a  proposition 
locking  to  rebuilding  of  the  great  dam  across  the 
Coloi>ado  River  at  this  place.  The  dam  was  de- 
sti'oyed  by  the  flood  3  yeai'S  ago.  .V  portion  of  the 
structure  is  still  standing,  and  engineers  estimate  that 
it  can  be  rebuilt  at  a  cost  of  about  $.500,000. 

\in<i((ra  Falls.  Ont. — Bids  will  be  received  Mar.  2 
by  Frederic  Nichols,  Vlce-Pres.  and  Gen.  Mgr.,  14-10 
King  St..  Toronto,  for  furnishing  nuUerial  and  con- 
structing a  timl)er  <*rlb  cofferdam  in  the  Niagara 
River,  near  Tempest  I'oint,  Oueeu  Victoria  Niagara 
Falls  Park.  Hugh  L.  Cooper,  Ch.  Engr..  29  Broad- 
way,   N.    Y. 

BUSINESS  NOTES. 

The  KellySuringneld  Road  Roller  Co..  Snringfleld, 
O.,  has  opened  an  office  at  220  Broadwav.  New  York, 
to  facilitate  the  handling  of  its  Eastern  l>uslness. 

The  SIruthers-Wells  Co..  Warren.  Pa.,  has  secured 
a  contract  from  the  Canadian  Power  Co. -for  a  pen- 
stot!k  9  ft.  in  diameter  and  450  ft.  long  to  be  erected 
on  piers  at  Shawlnigan  Falls,  Que.,  for  conveying 
water  under  90  ft.  head  to  the  turbines. 


The  steam  turbine  equipment  of  the  Hartford, 
Conn.,  Elec.  Light  Co.  Is  to  be  duplicated  by  machines 
manufactured  by  the  builders  of  the  original  instal- 
lation. The  Westlnghouse  Machine  Co.,  Pittsburg. 
The  present  Corliss  engine  equipment  will  I)e  re- 
placed by  two  1,000-11.-1'.  turbines,  direct-connected 
10  revolving  Held  polypha.se  generators.  These  imlts 
will  operate  in  parallel  with  the  1,500-Kw.  unit  in- 
stalled one  year  ago,  with  superheated  steam  at  150 
lbs.   pressui'e  and  a  high  vacuum. 

The  Philadelphia  Pneumatic  Tool  Co.  has  arranged 
In  double  the  size  of  Its  offices  in  the  Singer  BIdg., 
Broadway  and  Liberty  Sts.,  New  York.  An  electri- 
cally ilrlven  air  compressor  and  a  complete  i)lant  for 
testing  and  exhibiting  pncunuitlc  tools  of  all  kinds 
In  operation  will  be  Installed.  The  New  York  offices 
will  continue  under  the  inauagenient  of  W.  A.  Battey, 
assisted  by  James  H.  Beaitbien.  Orders  have  l)een 
recently  leci'lved  for  complete  eciulpments  for  pneu- 
matic tools  for  the  National  Railroad  of  .Mexico  and 
for  the  Interoceanlc  Railroad  of  .Mexico.  In  two  days 
last  week  the  comi)any  shlpi)ed  Keller  rotary  drlils 
to    the  amount   of  over  $10,000. 

The  Weston  Electrical  Instrument  Co.,  Newark, 
-N.  J.,  has  wim  an  infringement  suit  against  the  Key- 
stone Electrical  Instrument  Co.,  In  the  United  States 
Circuit  Court  of  the  Southern  District  of  New  York. 

The  Philadelphia  Tapestry  -Mills  two  years  ago  de- 
cided to  operate  their  plant  by  electric  power,  and 
pin-chased  a  150-Kw.  Westlnghouse  two-phase  engine- 
type  alternator,  together  with  from  12  to  15  t.vpe  C 
induction  motors.  This  plant  has  given  such  satis- 
factlim  that  they  have  now  decided  to  duplicate  it, 
and  have  recently  conti-acted  with  the  Westlnghouse 
Company  for  another  alternator  of  the  same  size. 
The  Dodge  Coal  Storage  Co.,  of  Philadelphia,  is 
building  a  large  coal  handling  crane  to  l)e  installed 
at  the  JIaryland  Steel  Company's  plant  at  Sparrow's 
Point.  Tills  crane  will  be  driven  by  electric  motors, 
and  the  Dodge  Company  has  recently  purchased  for- 
thls  purpose  one  50-11.-1'.  and  two  30-H.-P..  direct- 
current  motors  with  controllers,  from  the  Westlng- 
house  Electric  &   Mfg.   Co. 

The  Evansvllle,  Ind.,  Contracting  Co.  has  reincor- 
porated and  Increased  Its  capital  stock  to  $150,000. 
The  company  has  many  contracts  in  view  for  the  sea- 
son.    D.  P.  Glttell,  Pres. ;  Charles  Lleb,  Secy. 

The  Power  Specialty  Co.,  120  Liberty  St.,  New 
York,  has  been  awarded  a  contract  by  the  N.  Y.  C. 
&  H.  U.  R.  R.  for  four  superheaters  "to  be  Installed 
in  four  500-11. -P.  Aultman  &  Taylor  boilers  at  the 
new  WVehawken  powei-  house,  and  has  also  received 
an  order  for  supei-heaters  from  the  Kentucky  Re- 
fining Co. 

The  Burt  Mfg.  Co.,  Akron,  O.,  has  received  orders 
for   shipments   of  6  oil   filters  to   Sydney,   Australia ; 

5  oil  filters  to  Stockholm,  Sweden,  and  5  for  Johan- 
nesburg, South  Africa. 

The  J.  B.  &  J.  M.  Cornell  Co.  has  been  incorpo- 
rated with  a  capital  of  $2,000,000.  The  directors 
are  John  M.  and  Irwin  H.  Cornell,  of  New  York,  and 
Charles   It.    Lefflngwell,    of   Yonkers,   N.   Y. 

Strauss,  Eisendrath  &  Co.,  Chicago,  hffve  recently 
Installed  a  175-ri.-P.  direct-connected  unit,  consist- 
ing of  an  engine  made  by  the  Ball  Engine  Co.,  Erie. 
Pa.,  and  a  Western  Electric  generator,  -and  the 
Woman's  College,  Baltimore,  Md.,  has  recently  bought 
a  100-11. -P.  self-olllng  Ball  engine  arranged  for  direct 
connection  to  a  100-Kw-.  General  Electric  generator. 

The  AlUs-Chalmers  Co.  will  on  -May  1  remove  Its 
general  offices  to  the  New  York  Life  BIdg.,  Chicago. 
The  company  reports  that  din-ing  the  past  two  months 
orders  for  engines,  mining  machinery,  rock  crushing 
machinery,  saw-mill  machinery,  or  flour-mill  machin- 
ery w*ere  booked  from  every  State  in  the  L'nion,  and 
England,  South  Africa,  Mexico,  Canada,  Chili,  Central 
America,  Brazil,  West  -\ustralla,  Turkey.  Finland. 
Yukon  Ter.,  Belgium.  British  Columbia.  Bolivia,  Ha- 
waiian Islands,  Peru,  -\laska,  China,  and  the  Phllip- 
Iiine  Islands.  The  company  also  reports  the  follow- 
ing among  its  sales  of  Reynolds-Corliss  for  .Tanuarv  : 
St.  Louis  &  Suburban  Ry.  Co..  a  30  and  50x00In, 
1890  cross  compound  and  two  32x00-In.  cylinders ; 
Bethlehem  Steel  Co.,  So.  Bethlehem,  Pa.,  a  30x4S-ln. 
1890  horizontal:  Crvstai  Food  Co..  .Jackson,  Mich., 
a  10x30-ln.  girder  frame :  Hunter  Milling  Co.,  Well- 
ington, Kan.,  a  10  and  30xl2-ln.  1.S90  ci-oss  com- 
pound hoi-lzontal  ;  Gunther  Fdy.,  Mch.  &  Supply  Co., 
for  Alamo,  Tex.,  Cement  Works,  a  20x42  In.  girder 
fi-ame  horizontal:  Wm.  H.  Patterson,  Smlthvllle, 
Mo.,  a  12x30  In.  girder  frame  horizontal  with  holler 
and  heater  ;  W.  S.  Tyler  Co..  Cleveland,  O.,  a  22  and 
30x42-ln.  vertical  cross  compotmd ;  Maas,  Blum  & 
Co.,  New  Y'ork,  a  12x30-in.  gii-der  fi-ame  horizontal: 
Seeley,  Son  &  Co.,  Fremont,  Neb.,  a  22x42-In.  1890 
horizontal  ;  E.  H.  Dver,  Cleveland,  O.,  two  10x30. 
two  14x30  and  two  12x30-ln.  1890:  Georgia  Iron  & 
Coal  Co.,  Chattanooga,  Tenn..  a  44  and  .84x60-ln. 
long    crosshead    blowing'  engine ;    I'nited    Engineering 

6  Contracting  Co.,  New  York,  two  ISx42-in.  1890: 
Atlas  Portland  T'ement  Co.,  Northampton.  Pa.,  two  14 
and  28  and  20x42-ln.  Reynolds  air  t-ompressors  :  Penn- 
Allen  Portland  Cement  Co..  Allentown.  Pa.,  a  20  and 
40x42-ln.  horizontal  cross  compound,  a  14x36-ln.  hori- 
zontal, a  12x,30-ln.  horl-zt^ntal,  and  an  IS  and  .30x 
42  In.  (-ross  compound:  Fiaser  &  Co.,  Ottawa,  Can., 
a   30x00   1890  horizontal. 

The  New  York  Edison  Co.  has  placed  a  contract 
with  Westlnghouse,  Church.  Kerr  &  Co.  for  another 
0. 500-11. -P.  Westlnghouse  vertical  three-cylinder  com- 
Iioiind  engine.  The  contracts  Include  eleven  units, 
aggi-egating  71.000-H.-P.  normal,  or  100,000-H.-P. 
maximum  capacity.  The  N.  Y.  C.  &  II.  R.  U.  R.  has 
place<I  an  order  with  the  (-omuanv  for  four  Weating- 
lionse-(.'(u-lls.s  engines  of  tlie  horizonttii  cross-compound 
type,  for  the  power  station  In  process  of  erection"  for 
tlie  Weehawken.  N.  J..  elcvat<»i-.  Two  of  the  engines 
are  of  1.200-H.-T'.  normal- cai)aclty.  and  the  remaining 
two  of  700-H.-P..  each  pair  being  direct-connected  re- 
.spectively  to  750  and  400  Kw.  polyphase  geoerators 
of  the  revolving  field  tyiie.  They  will  operate  with 
140  lbs.  of  steam  su[ierheated  to  500  deg.  F.  and 
with  high  vacuum.  .\n  Isolated  plant  for  a  group  of 
five  ot-  six  office  buildings  In  Pittsburg  for  Henrv 
I'htpps,  Including  the  Bessemer  Btdlding.  corner  Sixth 
and  Duouesne  Way,  is  to  have  machinery  installed  by 
Westlnghouse,  Church,  Kerr  &  Co.  The  power  equip- 
ment will  in(-lude  two  1. 500-11. -P.  Weatinghouse-Cor- 
liss  engines,  of  the  horizontal  cross-compound  type, 
opei-ntiug  non-condensing,  the  exhaust  steam  being 
used  i'or  beating  purposes.  The  engines  will  be  placed 
on  the  groun<l  floor,  while  the  hollers  will  be  located 
on  the  second  floor,  and  supplemented  by  suitable  coal 
and  ash  handling  appliances. 
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PROPOSALS  OPEN. 

Bids  See  Eii«. 

Close.  W.4TEK  WORKS.  Record. 

Feb.  24.  Balnbrldge.  O Feb.  14 

Feb.  24.  .\llentown.   Pa.,  Adv.  Feb.  14 Feb.  14 

Feb.  25.  Nampa.  Idaho  Feb.  21 

Feb.  25.  Uoldenvllle.   Ind.  Ter .Feb.  14 

AdT.  Feb.  14. 

Feb.  26.  Chicago,    111 Feb.  21 

Feb.  27.  Pipe,  etc..  Burlington,  la Feb.    7 

Aiv.  Feb.  7  to  21. 
Feb.  2a  Valves.  Cleveland.  C.  Adv.Feb.  7  to  21.  Feb.    7 
Feb.  28.  South   McAlester,    Ind.  Ter Feb.    7 

.\dv.  Feb.  7  to  21. 

Umt.   1.  Ft.   Morgan.    Ala Jan.  24 

Mw.    2.  Vallejo.   Cal Feb.  21 

M«r.   a  St.    Martinsville.   La..  .\dv.  Feb.  21 Feb.  21 

Mw.   3.  Water  Wks.  Extension,  .\llentown,  l»a .  Feb.  21 

Adv.  Feb.  21. 

Mar.   3.  Concord.  X.  C.  Adv.  Feb.  14,  21 Feb.  14 

Mar.   S.  Ft.  Totten,  Wlllets  Point,  N.  V Feb.    7 

Mar.    4.   Bottineau.   N.    D ! Feb.  21 

Mar.    4.   lM?wlsion.    Idaho     Feb.  21 

Mar.    5.   Kansas  City.   Mo Feb.  21 

Mar.   5.  Pipe.  Yonters,  N.  Y..  Adv.  Feb.  14 Feb.  14 

Mar.    6.  Engine.  Allentown,  Pa.,  Adv.  Feb.  21 . .  Feb.  21 

Mar.    7.  Cleveland.    O Feb.  21 

Mar.  12.  IMpe.  etc.^  Cleveland,  C,  Adv.  Feb.  7..  .Feb.  21 

Mar.  14.  Dillon.  Mont Jan.  10 

Mar.  16.  Pumping  Engine,   Winnipeg,  Man . . .  .  Jan.  17 

.\dv.   Jan.  17  to  Feb.  14. 

Mar.  17.  Cincinnati,  O..  Adv.  Feb.  21 Feb.  21 

Mar.  18.  Georgetown.    S.    C.  Adv.  Feb.  21 Feb.  21 

May    1.  Chinook,  Mont Feb.    7 

Mar.  —  Aicester.    S.    D Feb.  2t 

Meters,  Schenectady,  N.  Y Dec.  IS 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Feb.  25.  Baltimore,  Md Feb.  21 

Feb.  26.  Ft.  Apache.  Ariz Feb.  21 

Feb.  26.  Chicago,   III Feb.  21 

Feb.  26.  Cleveland.  O Feb.    7 

Feb.  28.  South  McAlester,  Ind.  Ter Feb.    7 

Adv.  Feb.  7,  14. 

Mar.   1.  Peoria,    III Jan.  17 

Mar.   2.  Muncie,  Ind Feb.  14 

Mar.    3.  New  York,  N.  Y Feb.  21 

Mar.   3.  Rock  Island.   Ill Feb.  14 

Mar.    3.  Ft.  Totten.  Wlllets  Point,  N.  Y Feb.    7 

Mar.   4.  Brooklyn,  N.  Y Feb.  21 

Mar.   6.  Pipe,  etc.,   Merlden,  Conn Feb.  14 

Adv.  Feb.  14.  21. 

Mar.   9.  Toledo,    O     Feb.  14 

Mar.  14.  Bowling  Green,  O Feb.  21 

Mar.  17.  Dayton.   O Feb.  21 

Mar.  18.  Georgetown,    S.    C,  Adv.  Feb.  21 Feb.  21 

Mar.  30.   Marshfleld.  Wis Feb.  21 

Apr.    6.  Vallejo.  Cal Feb.  21 

Apr.  —  Crookston,  Minn Feb.  21 

BRIDGES. 

Feb.  25.  Salina.  Kan Feb.  14 

Feb.  26.  Portland.    Mich Feb.  21 

Mar.    2.  Boston,  Mass Feb.  21 

Mar.   2.  Sherbrooke,  N.  D Feb.  14 

Mar.    4.  Frankfort,    Ind Feb.  21 

Mar.    4.  Atlantic   City.    N.    J Feb.  21 

Mar.    6.  Milwaukee.  Wis Feb.  14 

Mar.   9.  Delaware,  O Feb.  21 

Mar.   9.  Colvilie,    Wash Feb.  21 

Mar.  17.  Kearney.  Neb Feb.  14 

Mar.  25.  Plymouth,   Wis Feb.  14 

Mar.  26.  Chatham,  Ont Feb.  21 

Mar.  27.  Washington,  D.  C  Adv.  Feb.  7  to  21 . .  .  Feb.    7 

PAVING  AND  HOADMAKING. 
Feb.  23.  Fond  du  Lac,  Was.,  Adv.  Jan.  3  to  17.  Jan.     3 

Feb.  24.  Dayton,   O Feb.  21 

Feb.  25.   Hoboken,  N.  J Feb.  21 

Feb.  2."i.   Baltimore,  Md Feb.  21 

Feb.  25.  Red  Oak,  la. Feb.  14 

Feb.  2«.   Keokuk,    la Feb.  21 

Feb.  21.  Montreal.   Que Feb.  21 

Feb.  27.  Boone.    la Feb.  14 

Mar.    2.  Atlanta.  Ga Feb.  21 
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Augusta,    Ga Feb.  21 

.  Ogden,  Utah  Feb.  14 

,  Muncie,  Ind Feb.  14 

Albla.  la Feb,  14 

Toledo,  O Feb.    7 

Newburgh,  N.  Y.,  Adv.  Feb.  7  to  21 . . .  Jan.  31 

Trenton,    N.    J Feb.  21 

New  York,  N,  Y Feb.  21 

Cincinnati,  O Feb.  21 

Winnipeg,  Man.,  Adv.  Feb.  7,  14 Feb.     7 

Brooklyn,  N.   Y Feb.  21 

Rensselaer,  Ind Feb.  14 

Somervllle,   N.  J Feb.  14 

Ironton.   O Feb.  21 

Cleveland,   O Feb.  21 

Roanoke.  Va Feb.  14 

Ft.  De  Soto,  Fla.,  Adv.  Feb.  7  to  21. . .  Feb.     7 

Tiffin,   O Feb.  21 

Menominee,  Mich.,  Adv.  Feb.  21 Feb.  21 

San  Diego,  Cal Jan.  31 

Vallejo,  Cal Feb.  21 

Ogden,  Utah Jan.  31 

POWER,  GAS  AND  ELECTRICITY. 

St.  Franeisviile,  La.,  Adv.  Feb.  7 Jan.  31 

Two  Harbors,  Minn Feb.  21 

St.    Martinsville,    La.,  Adv.  Feb.  21.  .  .  .Feb.  21 

Franchise.    Manila,    P.    I Nov.  16 

Ft.    Stevens.   Ore Feb.  21 

Muscatine,    la Feb.  21 

St.    Paul,    Minn Feb.  21 

Prince  Albert,  N.  W.   Ter Feb.  21 

Oneida.  N.  Y Feb.    7 

Hyattsville,    Md Jan.  31 

Franchise.   Vicksburg,  Miss Jan.  17 

Burllngame,  Kan Jan.  10 

GOVERNMENT  WORK. 

New  York,  N.  Y Feb.  21 

San   Francisco,    Cal Feb.    7 

Ashland,  Wis.,  Adv.  Feb.  7  to  21 Jan.  31 

Chicago.   Hi Jan.  24 

Ft.  Robinson,  Neb Feb.  21 

Creston,  la..  Adv.  Jan.  17,  24 Jan.  17 

Ft.    Sheridan,    111 Feb.     7 

New  Bedford,  Mass.,  Adv.  Feb.  14,  21 .  .Feb.  14 

Nashville,    Tenn Jan.  81 

Adv.  Jan.  31  to  Feb.  21. 

Ft.  Terry,    N.   Y Jan.  31 

Adv.  Jan.  31  to  Feb.  21. 

Mobile,  Ala.,  Adv.  Jan.  31  to  Feb.  21 .. .  Jan.  31 

Milwaukee,   Wis.    (5  advs.) Feb.    7 

Adv.  Feb.  7  to  21. 

Detroit,  Mich.,  Adv.  Feb.  7  to  21 Feb.     7 

Ft.    McKinley,    Me.,  Adv.  Feb.  7  to  21 .  .Feb.    7 

Cheyenne,  Wyo Feb.    7 

Ft.  Douglas,  Utah Feb.    7 

Jamestown,  N.  Y.,  Adv.  Jan.  31,  Feb.  7.  Jan.  31 

Ft.    Riley,   Kan.,  Adv.  Feb.  7  to  21 Feb.    7 

Ft.  Totten,  Wlllets  Point,  N.  Y Feb.    7 

Helena,  Mont.,  Adv.  Jan.  24,  31 Jan.  24 

New   York,   N.  Y.,  Adv.  Feb.7  to  21 Feb.     7 

Alexandria,  Va.,  Adv.  Feb.  7, 14 Feb.    7 

Grand  Rapids,  Mich Feb.    7 

Adv.   Feb.   7  to  21. 

San  Francisco,  Cal Feb.  21 

Ft.  Myer,  Va.,  Adv.  Feb.  14,  21 Feb.  14 

Buffalo,    N.    Y Feb.  14 

Cincinnati,  O.,  Adv.  Feb.  7  to  21 Feb.     7 

Haines,  Alaska Ian.  24 

Janesville,   Wis Jan.  24 

Bidg.,  St.  Paul,  Minn Feb.  21 

St.   Paul,    Minn.,  Adv.  Feb.  14,  21 Feb.  1 4 

Dredging,  Duiuth,  Minn Feb.  21 

Duluth,   Minn.,   Adv.  Feb.  14,  21 Feb.  14 

Wilmington,  Dei.,  Adv.  Feb.  14,  21.  .  .  .Feb.  14 

Jamestown,   N.  Y. Feb.    7 

Washington,  D.  C Feb.  21 

Ft.  Mott.  N.  J ■ Feb.  21 

St.  Augustine,  Fla.,  Adv.  Feb.  14,  21 . .  .  Feb.  1 4 
Well.  Ft.  Morgan,  Ala.,  Adv.  Feb.  14.  .  .Feb.  14 

Ft.  Smith,   Ark.,  Adv.  Feb.  7.  14 Feb.     7 

Ft.  Wright,  Wash Feb.  21 

Grand    Rapids.    Mich Feb.  21 

Chattanooga,   Tenn Feb.  14 

Wilkesbarre,  Pa.,  Adv.  Jan.  31,  Feb.  7..  Jan.  31 


Mar.  12. 

Mar.  12. 

Mar.  12 

Mar 

14. 

Mar 

14. 

Mar 

16. 

Mar 

16. 

Mar.  10. 

Mar 

16. 

Mar.  16. 

Mar 

.16. 

-Mar 

17. 

.Mar 

18. 

.VI  a  r 

19. 

Mar 

19, 

Mar 

20. 

Mar 

20. 

Mar 

24. 

Apr. 

17. 

Feb. 

23. 

Feb. 

24. 

Feb 

24. 

Feb. 

24. 

Feb. 

25. 

Feb. 

25. 

Feb. 

25. 

Feb. 

25. 

Feb. 

25. 

Feb. 

25. 

Feb. 

27. 

i^'eb 

28. 

Feb. 

28. 

Mar 

1. 

Mar 

1 

Mar. 

1. 

Mar 

1, 

Mar 

2. 

Mar. 

o 

.Mar. 

•> 

Mar 

•> 

Mar. 

■} 

Mar, 

2. 

Mar. 

2. 

Mar. 

3. 

Mar. 

3. 

Mar. 

4. 

Mar 

4. 

Mar. 

5. 

Mar. 

9. 

.Mar. 

10. 

Mar.  11. 

Mar. 

12. 

Mar.  12. 

Mar.  16. 

Mar.  18. 

Mar. 

20. 

Apr. 

1. 

Apr. 

2_ 

Feb. 

23. 

Feb. 

23. 

Feb. 

24. 

Feb. 

24. 

Feb. 

24. 

Feb. 

27. 

Feb. 

27. 

Feb. 

27. 

Feb. 

27. 

Mar. 

1. 

Mar. 

1. 

Mar. 

2. 

May 

2. 

.Mar. 

3. 

Mar. 

4. 

Mar. 

5. 

Mar. 

7. 

Mar. 

9. 

Mar. 

— • 

— 

.  Jefferson  Barracks,   Mo Feb.  21 

.  Portland,   Me.,  Adv.  ITeb.  14,  21 Feb.  14 

.Janesville,    Wis Feb.    7 

.   Bldg.,  Ft.   Morgan,  Ala.,  Adv.  Feb.  14.  .Feb.  14 

.   Dry  dock,  Cavlte,  P.  1 Dec.  20 

.   Portland,    Ore Feb.  21 

.  Burlington,  Vt Feb.  21 

.  Harbor  Work,  Boston,  Mass Feb,  21 

.  Wilmington,   Del Feb.  21 

,  Granite,    Boston,    Mass Feb.  21 

.  Wiring,  P.  O.,  Wilkesbarre,  Pa Feb.  14 

Adv.  Feb.  14,  21. 

Cincinnati.  O.,  Adv.  Feb.  14.  21 Feb.  14 

Buffalo,  N.  Y.,  Adv.  Feb.  21 Feb.  21 

Wilmington,  Del.,  Adv.  Feb.  21 Feb.  21 

Minneapolis.    Minn Feb.  21 

Richmond,   Ky Feb.  21 

Ft.    Howard,   Md Feb.  21 

Kalamazoo.    Mich..    .\dv.  Feb.  21 Feb.  21 

St.  Augustine,  Fla..  Adv.  Feb.  21 Feb.  21 

BUILDINGS. 

School.  Kensington,  O Feb.  21 

.  School,  Brooklyn,  N.  Y Feb.  14 

School,  New  York.  N.  Y Feb,  14 

.  School,  Marietta,  O Feb.    7 

Courthouse  Plans,   Lagrange,  Ga Feb.  21 

Bus.  bldgs.,  Taeoma,  Wash Feb.  21 

.  Pub.  Bldg.,  Xenia,  O Feb.  14 

.   School,  Jackson  Center,  O Feb.     7 

Pub.    Bldg.,   Des   Moines,    la Jan.  31 

School,   Qulncy.    Ill Jan.  10 

School.  Chicago,    III Feb.  21 

Pub.  Bldg.,  Taunton,  Mass Feb.  21 

Pub.   bldg  plans.    Columbus,   O Dec.  20 

Church,  Manchest-er,  N.  H Feb.  21 

Bus.    Bldg.,    Poughkeepsle,   N.    Y Feb.  21 

Bank,  Springfield,  111 Feb.  21 

Masonic  Temple.  Toledo,  O Feb.  21 

Hospital,  New  York,  N.  Y Feb.  21 

School.  Cleveland,  O Feb.  21 

Courthouse,   Gulf  port.   Miss Feb.  21 

Jail,  New  York,   N.   Y Feb.  21 

School,   Tamaqua,    Pa Feb.  21 

School,   Versailles,    Ind Feb.  14 

Office   Bldg.,  Ottumwa,  la Feb.  14 

Pub.    BUlgs.,    Orange  City,   la Feb.  21 

Courthouse,  Decorah,  la Feb.  14 

Pub.  Bldg.,  Long  Island  City,  .\.  Y...Feb.  21 

Armory.  Providence.  R.  I .  .Feb.  14 

Hospital,    Springfield,    O Jan,  31 

Library    Plans.   Dover,   N.   II Feb.  21 

School,    Des    Moines.    la Feb.  21 

School,    Columbus,   O Feb.  14 

Gatewav  &  Lodge.  Davton,  O Feb.  21 

Pub.  Bldg.,  Johnson  City,  Tenn Feb.  14 

Adv.   Feb.   14.   21. 

Library,   Portsmouth,  O Feb.  14 

IMib.   Bldg.,    Mansfield.   O Feb.  21 

Bus.   Bldg..   Athena.    Ore Jan.  31 

Elevators  in  bus.  bldgs., Taeoma. Wash. Feb.  21 

Hotel,    Bemidji,    Minn.' Feb.  21 

MISCELLANEOUS. 

Chimney,  Columbus,  O Feb.  21 

St.   Ry.,  Sidney,  O Feb.  14 

Crushed  stone,  Lockland.   O Feb.  21 

Crushed  stone,  Wilmington,  .\.  C Feb.  21 

River  Work,  Buffalo,  N.  Y Feb.  14 

Pier,   New   York    N.    Y Feb.  21 

Ashcarts,  Brooklyn,  N.  Y Feb.  21 

Stone,  Balrdstown,  O Feb.  21 

Sprinkling  &  Dredging,  Phila.,   Pa.  ..  .Feb,  21 

El.   Rys.,  Cedar  Rapids.    la Feb.  14 

Grading,    Beaumont,  Tex Jan.  24 

Niag.tra    Falls.    Ont Feb.  21 

R.  R.,  Oortnadatta,  So.  Australia Feb.  21 

Cement.   Winnipeg.  Man ■. . .  .Jan.  17 

Adv.   Jan.   17  to  31. 

St.  Ry.  franchise,   Manila,  P.  I Not.  15 

Levee  Work,   Bossier  City,   La Feb.  21 

Cement,  Marietta,  O.,  Adv.Feb.  7  to  21.  Feb.    7 

St.  Ry.  franchise.  Port  Clinton,  O Feb.  21 

R.  R.  Work,  Creede,  Colo Jan,  10 

Cement,    III Feb.  21 

R.  R.  wopk.  Clnclanatl.  O Tt»r.  V 


PROPOSALS. 


PROPOSALS. 


Water  Works. 

GEORGETOWN.  S.  C. 
«aled  proposals  will  be  received  by  t(je 
amlssioners  of  I>nbllc  Works  of  the  City 
Georgetown.  8.  C.  until  11  A.  M.,  Wednes- 
.  March  18th,  1903.  for  constructing  a 
em  of  Water  Works  in  the  City  of  George- 
n.  S.  C,  and  for  furnishing  the  materials 
the  same. 

forks  will  embrace  approximately  9  miles 
pipe,  stand  pipe,  air  lift  plant  and  other 
urtenances. 

lans  and  speclticatlons  will  be  on  file,  and 
r  be  seen  at  the  office  of  the  Chairman  of 
Commissioners,  and  copies  of  speciflca- 
i».  forms,  etc.,  may  be  obtained  from  the 
rineer. 

Tie  right  is  reserved  to  reject  any,  or  all, 
I.  J.  B.  STEELE.  Chairman, 

Georgetown,  S.  C. 
Inglneer,    J.   L.    H'DLOW.    Winston,   N.   C. 

•REASUKY  DEPART.MEXT,  OFFICE  SU- 
.iKlng  Architect,  Washington,  D.  C.,  Feb- 
ry  14th,  1903.  — Scaled  proposals  will  be 
■Ived  at  this  office  until  3  o'clock  P.  M., 
the  18th  day  of  March,  1903.  and  then 
ned,  for  repairs,  painting,  etc.,  at  the  U.  S. 
)..  Buffalo,  N.  Y'.  Copies  of  the  specifica- 
may  be  bad  at  this  office,  or  at  the  office 
the  Custodian  of  the  building.  Buffalo. 
Y.,  at  the  discretion  of  the  Supervising 
hitect.  JAMES  KSOX  TAYLOR,  Super- 
ng  Architect. 

09  TIIA.MK8  ST.,  NEWPORT.  R.  I.,  FEB.  i 
903. — Sealed  proposals,  in  triplicate,  will  ' 
received  here  until  12  M..   Feb.  28,   1903.  ' 
extending  4'lncb  water  main  approximate^ 
too  feet  and  installing  2  Fire  Hydrants  at 
t  Rodman,  New  Bedford,  Mass.     Informa 

furnished  on  application.     U.  8.  reserves  I 
it  to  reject  or  accept  any  or  all  proposals 
any   part    fhereof.      Envelopes    containing 
posals  to  be  Indorsed   "Proposals  for  Hy- 
ats,    etc.,     Fort    Rodman,    Mass."      Capt,  i 
)UA8   H.   8LAVEN8,  Qr.   Mr. 


PROPOSALS. 


PROPOSALS. 


Constructing  Sewers  and  Furnish- 
ing Sewer  Pipe. 

GEORGETOWN,  S.  C. 

Sealed  proposals  will  be  received  by  the 
Commissioners  of  Public  Works  of  the  City 
of  Georgetown,  S.  C,  until  11  A.  M.,  March 
18th,  1903,  for  constructing  Pipe  Sewers  and 
for  furnishing  Sewer  Pipe.  Extent  of  pro- 
posed works  is  approximately  5  miles  of  pipe 
sewers  from  8  to  15  inches  diameter. 

Plans  and  specifications  will  be  on  file,  and 
may  be  seen  at  the  office  of  the  Chairman  of 
the  Commissioners,  and  copies  of  specifica- 
tions, forms,  etc.,  may  be  obtained  from  the 
Engineer. 

The  right  is  reserved  to  reject  any,  or  all, 
bids.  J.  B.  STEELE,  Chairman, 

Georgetown,  S.  C. 

Engineer.   J.    L.    LUDLOW,    Winston.    N.   C. 

U.    8.    ENGINEER    OFFICE,    WHEELING.  I 
W.    Va.,  February  21.  1003. — Sealed  proposals 
for    furnishing    "and    delivering    about    32,000  , 
barrels  of  American  Portland  cement  for  Ohio 
River  dams  will  be  received  here  until  11  A.  M.  i 
(Eastern    time).    March    23,    1903,    and    then 
publicly    opened.       Information    furnished    on 
application.      W.  E.  CRAIGIIILL.  Capt.,  Engrs.  [ 


PROPOSALS  FOR  TAINTER  GATES. 
Etc. — U.  S.  Engineer  Office,  Bank  of  Minne- 
sota Bldg.,  St.  Paul,  Minn.,  Feb.  5,  1903.— 
Sealed  proposals  for  twelve  steel  Tainter 
Sluice  Gates  and  accessories,  also  Steel 
Hinges  and  accessories  for  one  Bear  Trap  Log 
Sluice  Gate,  will  be  received  here  until  2 
P.  M.  (Central  Standard  Time),  Mar.  7.  1903, 
and  then  publicly  opened.  Information  fur- 
nished on  application.  Major  R.  L.  HOXIE, 
Engrs. 


U.  S.  ENGINEER  OFFICE,  CUSTOM- 
house,  Cincinnati,  O.,  February  4,  1903. — 
Sealed  proposals -for  furnishing  material  and 
all  labor  for  raising  crest  of  Dam  No.  9, 
Muskingum  River,  Ohio,  with  concrete,  will 
be  received  here  until  noon,  standard  time, 
March  5,  1903,  and  then  publicly  opened.  In- 
formation furnished  by  Assistant  Engineer 
Edmund  Moeser,  ZanesvIIIe.  O.,  or  by  Major 
ERNEST  H.  RUFFNER,  Engineers,  Cincin- 
nati,  O. 


FORT  MYER,  VA..  FEB.  12,  1903.— Sealed 
proposals,  in  triplicate,  for  grading  and  fill- 
ing, will  be  received  until  10  A.  M.  March  5. 
1003.  The  U.  S.  reserves  the  right  to  reject 
or  accept  any  or  all  bids  or  any  part  thereof. 
Information  on  application.  Envelopes  con- 
taining bids  should  be  endorsed  "Proposals 
for  grading,"  addressed  Capt.  W.  F.  CLARK, 

U.  8.  ENGINEER  OFFICE.  NASHVILLE. 
Tenn.,  Jan.  28.  1903.— Sealed  proposals  for 
the  construction  and  delivery,  etc.,  of  four 
(4)  pairs  of  Steel  Lock  Gates,  Filling  Valves, 
etc.,  for  Locks  A  and  No.  1.  Cumberland 
River,  will  be  received  here  until  11  A.  M., 
standard  time,  Feb.  28.  1903,  and  then  pub- 
licly opened.  Information  furnished  on  ap-  | 
plication.     M.  B.  ADAMS,  Lieut.  Col.,  Engrs. 


U.  S.  ENGINEER  OFFICE.  MILWAUKEE. 
Wis..  Jan  31,  1903. — Sealed  proposals  for 
building  crib  piers,  crib  breakwater,  pile  le- 
vetment,  removal  o(  portion  of  old  pier,  and 
dredging  at  Waukegan  Harbor,  III.,  will  be 
received  here  until  3  o'clock  P.  M.,  March  2. 
1903,  and  then  publicly  opened.  Specliica- 
tions,  blank  forms,  and  all  available  informa- 
tion will  be  furnished  on  application  to  this 
office.     J.  G,  WARREN.  Major.   Engineers. 

U.  S.  ENGINEER  OFFICE,  537  CON- 
gress  St.,  Portland.  Me..  February  10,  1903. — 
Sealed  proposals  for  dredging  and  rock  exca- 
vation In  Carvers  Harbor.  Me.,  will  be  re- 
ceived here  until  12  M.,  March  12,  1903.  and 
then  puhliciv  opened.  Information  furnished 
on  application.  S.  W.  ROESSLER,  Maj., 
Engrs.  


FORT  TERRY,  N.  Y.,  JAN  28,  1903.- 
Sealed  proposals,  in  triplicate,  for  construct- 
ing, plumbing,  heating  and  electric  wiring, 
frame  barrack  building  and  for  constructing 
gun  shed  and  machine  shop  building  here 
will  be  received  until  12  M.  Feb.  28.  1903. 
U,  S.  reserves  right  to  accept  or  reject  any 
or  all  bids  or  any  part  thereof.  Information 
on  application.  Envelopes  containing  propos- 
als will  be  endorsed  "Proposals  for  Barrack," 
adrtrosspd    S.   Y.    BRITT.   Q.   M. 


U.  S.  ENGINEER  OFFICE,  DULUTH, 
Minn.,  Feb.  7,  1903. — Sealed  proposals  for 
building  in  place  the  concrete  south  pier  at 
Superior  Entry,  Wis.,  will  be  received  here 
until  noon.  Mar.  9,  1903.  and  then  publicly 
opened.  Information  on  application.  D.  D. 
OAILT^ARD.    Cant..    Engrs. 


U.  S.  ENGINEER  OFFICE.  CINCINNATI, 
O.,  Feb.  14,  1903. — Sealed  proposals  for  build- 
ing Dam  No.  1,  with  Abutment  and  Protec- 
tion, Hig  Sandy  River,  W.  Va.  and  Ky..  will 
be  received  here  until  10  A.  M..  central  time, 
March  17,  1903,  and  then  publicly  opened. 
Information  furnished  by  Maj.  ERNEST  H. 
RUFFNER.    Engrs.  


U  S.  ENGINEER  OFFICE,  20O1  I  ST.. 
N.  W.,  Washington,  D.  C.  Feb.  6, 1903.— Sealed 
proposals  for  construction  of  a  highway 
bridge  across  Potomac  River  at  Washington, 
D.  C.  will  be  received  here  until  12  M..  March 
27.  1903,  and  then  publicly  opened.  Informa- 
tion furnished-  intending  bidders  on  applica- 
tion.     CHAS.  .L   ALLEN.   Lt.  Col..  Engrs. 


U.  S.  ENGINEER  OFFICE.  GRAND  RAP- 
Ids,  Mich..  February  2,  1903. — Sealed  pro- 
posals for  Repair  of  Piers  at  Pentwater  and 
White  Lake,  Mich,,  and  Repair  of  Piers  and 
Revetment  at  Charlevoix,  Mich.,  will  be  re- 
ceived here  until  3  P.  M..  March  4.  1903,  and 
then  publicly  opened.  Information  furnished 
on  application.  CHARLES  KELLER,  Capt., 
Engrs. 


U.  S.  ENGINEER  OFFICE,  ST.  AUGUS 
tine,  Fla..  Feb.  10,  1903. — Sealed  proposals 
for  constructing  training  walls  in  St.  Johns 
River,  Fla.,  will  be  received  here  until  12. 
noon.  Mar.  10.  1903.  and  then  publicly 
opened.  Information  furnished  on  applica- 
tion.    FRANCIS  R    SIIUNK    Cant.  Engrs. 


U.  S.  KNGINKEU  OFFICE,  WILMINGTON, 
Del.,  Feb.  7,  1903. — Sealed  proposals  will  bo 
received  at  this  office  until  12  o'clock,  noon, 
March  9.  1903.  for  dredging  in  Mantua.  Rac- 
coon and  Alloway  creeks,  N.  J.  Particulars 
on  application.  JARED  A.  SMITH,  Colonel, 
Engineers,  U.    S.  Army. 


Feb.  28,  1903. 
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Annual    Meeting   of   the   American   Institute     of 
Mining  Engineers. 


The  thirty-third  annua!  meeting  of  the  Amer- 
ican Institute  of  Mining  Engineers  was  held  in 
Albany,  N.  Y.,  February  17  to  21,"  with  head- 
quarters at  the  Ten  Eyck  Hotel.  About  100 
members  were  present,  many  being  accompa- 
nied by  ladies,  and  there  was  a  large  number  of 
guests.  The  business  and  literary  sessions, 
over  which  President  E.  E.  Olcott  presided, 
were  held  in  the  rooms  of  the  Albany  Institute 
and  Historical  and  Art  Society,  whose  interest- 
ing historical  and  art  collections  were  open  to 
the  members.  At  the  opening  session  Mayor 
Gaus  welcomed  the  Institute  to  the  city,  and 
several  tributes  were  paid  to  the  memory  of 
the  late  Abram  S.  Hewitt,  who  was  the  presi- 
dent of  the  Institute  in  1876  and  1890.  On 
Thursday  morning  Governor  Odell  gave  a  re- 
ception in  the  executive  chambers  of  the  Capi- 
tol and  on  Thursday  evening  an  elaborate  ban- 
quet was  spread  at  the  Ten  Eyck.  Many  techni- 
cal papers  were  presented.  One  of  the  most  In- 
teresting entitled  "Reconnaissance  Along  the 
Rockies  of  British  Columbia."  was  presented 
by  Mr.  Howard  W.  DuBois,  of  Philadelphia,  who 
exhibited  some  admirable  lantern  views. 

Wednesday  morning  a  large  party  visited 
the  great  plant  of  the  General  Electric  Com- 
pany at  Schenectady  and  the  company  enter- 
tained its  guests  at  luncheon  in  the  restaurant 
connected  with  the  works.  The  afternoon  was 
spent  in  the  extensive  works  of  the  American 
Locomotive  Company.  On  Friday  afternoon  a 
trip  was  made  to  the  Watervliet  Arsenal  where 
a  large  variety  of  cannon  and  the  processes 
and  machinery  employed  in  their  manufacture 
were  exhibited  by  the  army  officers  in  charge. 
The  Albany  Chamber  of  Commerce  arranged 
fpr  tbis  cxcHrBlOD,     On  Saturday  ther?  were 


two  excursions.  One  party  visited  the  plant 
of  the  Helderberg  Cement  Company  at  Howe's 
Cave.  The  qijarries,  mines  and  works,  said  to 
have  a  capacity  of  600,000  barrels  of  cement  per 
annum,  were  inspected.  The  second  party  went 
to  ihe  water-power  plant  at  Spier  Falls,  where 
a  large  masonry  dam  and  power  house  are  be- 
ing constructed  for  the  Hudson  River  Power 
Company. 


An  Alternative  Panama  Canal  Plan. 


The  probable  early  completion  of  the  pre- 
liminaries of  taking  title  to  the  new  Panama 
Canal  Company's  property  on  the  Isthmus  cen- 
ters extraordinary  interest  on  that  route  for 
an  Isthmian  Ship  Canal.  It  is  highly  probable 
that  before  the  fourth  of  March,  the  date  of 
expiration  of  the  option  given  by  the  new  Pan- 
ama Canal  Company,  the  Senate  will  have 
placed  the  seal  of  its  approval  upon  the  canal 
treaty  with  the  Republic  of  Colombia.  It  is 
equally  probable,  indeed  practically  certain, 
that  that  republic  will  also  ratify  the  canal 
treaty  on  its  part.  This  culmination  of  all  the 
steps  preliminary  to  the  actual  construction  of 
the  canal  has  already  stimulated  suggestions 
or  propositions,  bearing  upon  plans  for  the  fin- 
ished construction. 

The  general  plans  elaborated  by  the  Isthmian 
Canal  Commission  under'  the  provisions  of  the 
law  which  created  it,  and  under  the  instruc- 
tions received  from  the  Secretary  of  State,  are 
admirable  both  for  their  comprehensiveness 
and  for  the  large  way  in  which  were  treated 
those  features,  such  as  the  locks  and  dimen- 
sions of  prism,  on  which  the  real  accommoda- 
tion of  navigation  depends.  The  law  required 
that  the  commission  should  find  a  route  for, 
and  plan  a  canal  to  accommodate  the  largest 
ships  afloat,  presumably  at  any  time  they  may 
desire  to  pass  through  the  Isthmian  waterway. 
Among  the  alternative  plans  proposed  for  this 
ship  canal  is  that  of  a  member  of  the  Isthmian 
Canal  Commission  itself,  Mr.  George  S.  Mori- 
son,  M.  Am.  Soc.  C.  E.  His  paper  is  published 
in  full  in  the  January  "Proceedings"  of 
the  Society  for  the  current  year  and 
it  indicates  that  there  was  some  di- 
versity of  opinion  among  the  members 
of  the  commission  upon  a  number  of  the 
larger  features  of  the  project,  although  the  re- 
port of  the  commission  was  unanimous. 

The  principal  feature  of  Mr.  Morison's  alter- 
native proposition  is  a  different  location  of 
canal  line  from  that  of  the  commission,  which 
was  identical  with  the  New  Panama  Canal  Com- 
pany's route  from  Colon  harbor  to  the  Bohio 
locks  (a  distance  of  about  15'^  miles),  easterly 
ol'  the  latter  and  closely  as  laid  down  by  Com- 
mander Lull  in  1875.  Lull's  idea  was  to  place 
this  part  of  the  canal  line  as  far  as  possible 
from  the  Chagres  River,  and  Mr.  Morison  ap- 
parently follows  his  lead.  At  Tiger  Hill,  nearly 
10  miles  from  the  deep  water  of  Colon  harbor, 
the  latter  places  a  lock  with  a  lift  of  about  26 
feet  necessitating  the'  carrying  of  the  canal 
prism  between  Tiger  Hill  and  the  Bohio  locks 
largely  between  embankments,  in  some  cases 
nearly  or  quite  25  feet  high.  About  IVi 
miles  in  distance  is  saved  by  this  location,  and 
less  than  $1,500,000  in  cost.  As.  however,  the 
Isthmian  Canal  Commission  made  only  partial 
examination  along  this  alternative  route  the 
estimated  saving  in  cost  of  the  shorter  line 
might  either  disappear  or  turn  into  added  cost 
on  the  completion  of  those  examinations. 
Again,  as  was  brought  out  in  the  discussion  of 
Mr.  Morison's  paper,  at  the  recent  meeting  of 
the  \merlcan  Society  of  Civil  Engineers,  the 
increased  time  required  for  a  ship  to  pass 
through  the  canal  on  the  alternative  route  In 
consequence  of  the  additional  locH  'wpuld  Bever- 


al  times  overbalance  the  time  gained  by  the 
shortened  distance  alone.  Nor  is  that  all.  The 
enhanced  cost  of  maintenance  consequent  upon 
the  presence  of  another  lock  would  be  an  item 
of  serious  magnitude.  On  th%  whole,  therefore, 
it  is  far  from  being  clear  that  the  disadvan- 
tages of  the  alternative  proposition  can  be 
nearly  balanced  by  the  mere  shortness  of  line 
or  its  removal  to  a  greater  distance  from  the 
Chagres  River. 

Under  the  modified  plan  suggested  by  Mr. 
-Morison  the  bottom  of  the  canal  prism  between 
the  Bohio  and  the  Pedro  Miguel  locks  would 
be  3  feet  higher  than  proposed  by  the  commis- 
sion, the  ordinary  summit  level  remaining  at 
the  same  elevation  of  85  feet  above  the  sea.  In 
other  words,  during  dry  seasons  the  depth  of 
water  in  the  summit  level  might  be  3  feet  less 
under  the  alternative  plan,  than  provided  by 
the  commission. 

Again,  Mr.  Morison  believes  that  the  commis- 
sion made  an  unduly  generous  provision  for 
the  entrance  of  the  canal  in  Panama  Bay.  The 
commission's  proposition  requires  a  depth  of 
water  in  the  entrance  channel  at  the  Panama 
end  of  35  feet  at  low  tide,  whereas  Mr.  Morison 
would  give  the  channel  that  depth  at  mean 
tide,  or  25  feet  at  low  tide.  This  saving  of  ex- 
cavation, to  a  considerable  extent  in  rock,  at 
the  Panama  end,  the  saving  of  3  feet  of  excava- 
tion in  the  Culebra  section  and  the  estimated 
saving  by  the  shortened  distance  between  Colon 
and  Bohio  enables  the  total  cost  to  be  figured 
down  from  about  $144,000,000  to  about  $126,- 
000,000  dollars.  This  is  an  attractive  showing 
at  first  sight,  but  it'  is  well  to  consider  careful- 
ly just  what  it  means.  Mr.  Morison  states 
that  the  shallower  channel  in  Panama  Bay  will 
have  not  less  than  35  feet  of  water  in  it 
eighteen  hours  only,  out  of  twenty-four.  For 
one-quarter  of  the  time,  therefore,  the  capacity 
of  the  canal  would  be  seriously  crippled,  the  . 
total  depth  at  low  tide  being  but  25  feet.  Dur- 
ing this  six  hour  period  or  throughout  a  con- 
siderable portion  of  it  the  largest  ships  could 
neither  get  into  the  canal  from  one  direction  or 
get  out  of  it  in  the  other,  at  the  Panama  end. 
Throughout  the  Culebra  section  during  dry 
seasons  a  serious  diminution  of  capacity  would 
also  be  found.  Both  these  defects  of  capacity 
would  create  grave  constrictions  of  accommo- 
dation, which  would  at  all  times  be  most  in- 
convenient, and  in  case  of  military  operations, 
those  constrictions  might  be  fatal. 

If  the  United  States  is  to  undertake  the  con- 
struction of  a  great  ship  canal,  it  would  be  un- 
wise to  introduce  into  its  plans  constricting 
features  at  one  or  two  points  likely  to  impair 
the  capacity  and  efficiency  of  the  entire  water- 
way. 


The  Society  of  Municipal  Engineers  of  the 
city  of  New  York  held  a  meeting  on  February 
25  at  the  house  of  the  American  Society  of 
Mechanical  Engineers,  for  organization,  about 
200  engineers  being  present.  A  previous  notice 
of  this  new  society  appeared  in  The  Engineer- 
ing Record  of  November  8.  1902,  but  it  is  now 
being  organized  along  broader  lines  than  were 
then  proposed.  The  membership  will  include 
practically  all  engineers  in  the  city's  employ- 
ment— civil,  mechanical,  electrical,  etc.,  there 
being  in  the  naighborhood  of  800  who  are  thus 
eligible.  It  is  planned  to  have  meetings  much 
like  those  of  other  technical  societies,  and  it 
is  thought  that  in  addition  to  being  helpful  to 
the  members,  the  discussion  of  engineering 
problems  at  the  meetings  will  make  available 
in  convenient  form  much  valuable  information 
now  buried  in  the  quarterly  reports  of  the  vari- 
ous departments.  The  chairman  of  the  commit- 
tee on  organization  is  Mr.  O.  F.  Nichols,  engi- 
neer In  charge  of  the  Williamsburg  bridge, 
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The  Blackwell's  Island  Bridge. 


The  Blackwell's  Island  Bridge  over  the 
East  River  in  Greater  New  York,  and  officially 
known  as  bridge  No.  4.  connects  the  Borough  ot 
Manhattan,  between  59th  and  60th  streets,  with 
the  Borough  of  Queens,  crossing  the  river  near- 
ly at  right  angles,  farther  north  than  any  of 
the  other  bridges  already  commenced.  It  will 
be,  when  finished,  much  the  heaviest  and  most 
capacious  long  span  bridge  ever  constructed 
and,  with  one  exception,  the  longest  truss  span 
ever  built.  The  Forth  Bridge  has  two 
double-track  railroad  spans  of  1,710  feet 
between  centers  of  towers,  and  the 
proposed  double-track  and  highway  Quebec 
Bridge  will  have  one  channel  span  of  1,800  feet. 
Both  of  these  bridges  are  single  deck  structures, 
while  the  Blackwell's  Island  Bridge  will  have 


have  vertical  members  in  the  planes  of  the 
main  trusses  from  the  tops  to  just  above  the 
level  of  the  upper  deck  clearance,  which  will 
be  rigidly  braced  to  them  so  as  to  be  substan- 
tially integral  with  them.  They  will  be  braced 
together  by  heavy  portal  girders  and  struts 
above  the  lower  deck,  by  horizontal  transverse 
lattice-girders  and  deep  portals  at  the  top  chord 
level  and  by  several  panels  of  intermediate  X- 
bracing.  Above  connections  of  the  top  chord 
the  tower  will  be  finished  with  ornamental 
cornice  and  balconies  at  two  levels,  surmounted 
by  flnial  towers  carrying  flagstafts,  this  upper 
portion  affording  an  extended  view  of  the  river 
and  cities  and  being  accessible  by  spiral  stair- 
ways. 

The  trusses  will  be  in  vertical  planes  C'O 
feet  apart  on  centers,  170  feet  in  maximum 
depth  and  105  and  45  feet  in  minimum  depth  for 


the  island  span,  the  west  channel  and  the  east 
channel  span  respectively.  The  bottom  chord 
will  be  horizontal,  except  for  the  grade  and  for 
the  camber.  The  top  chords  will  be  in  curved 
inclined  sections.  The  trusses  will  be  divided 
into  main  panels  varying  in  length  from  45  to 
80  feet  and  each  subdivided.  They  will  be  braced 
by  the  floor  beams  and  transverse  struts  over 
the  upper  deck  at  the  top  chord  panel  points, 
and  at  intermediate  points  of  the  vertical  posts, 
and  will  have  rigid  sway-bracing  in  the  panels 
above  the  upper  deck.  There  will  be  two  main 
systems  of  lateral  bracing,  one  in  the  plane 
of  the  upper  chords  and  one  in  that  of  the  lower 
chords,  the  latter  being  composed  of  buckle 
plates  with  concrete  filling  and  designed  to  re- 
ceive most  of  the  wind  stress.  The  trusses  will 
be  pin-connected,  and  maximum  sections  of  the 
chords    will    approximate   1,000   square   inches 


Main  Spans  of  Blackwell's  Island  Bridge. 


double  decks  designed  for  a  heavy  wagon  traffic, 
six  railroad  tracks  and  two  promenades,  thus 
imposing  a  live  load  seldom  encountered  even 
in  short  span  bridges,  and  necessitating  trusses 
with  corresponding  dead  weight.  The  total 
length  of  the  main  structure  between  centers 
of  anchorages  will  be  3,714>2  feet,  which  will 
include  one  span  of  1.182  feet  over  the  main 
channel,  one  of  984  feet  over  the  east  channel, 
a  connecting  span  of  C30  feet  over  the  island 
and  two  shore  spans  of  459  and  469%  feet.  As 
the  United  States  Government  requires  a  clear- 
ance of  135  feet  for  a  length  of  400  feet  over 
each  of  the  navigable  channels  under  the 
two  longest  spans,  it  has  been  necessary 
to  design  long  shore  approaches  which 
will  both  be  plate  girder  and  masonry 
viaducts  with  a  total  length  of  3,634%  feet, 
each   of  them   having  a   grade  of  3.4  per  cent. 

The  main  spans  are  carried  on  four  inter- 
mediate piers  and  two  anchorage  piers,  all 
founded  on  rock  and  built  of  ashlar,  backed 
with  concrete  at  anchorages.  Both  anchorage 
and  intermediate  piers  are  much  longer  than 
the  transverse  width  of  the  superstructure, 
and  at  their  ends  have  portal  towers  built  up 
50  feet  or  more  above  the  bottom  of  the  steel 
work  to  total  heights  of  about  160  feet  above 
the  proposed  surface  of  the  ground.  The 
masonry  is  built  with  very  deep  courses  and 
has  ornamental  mouldings,  cornices  and  arch 
work  of  a  massive  and  imposing  character.  The 
foundations  were  constructed  in  open  coffer- 
dams of  moderate  depth,  and  an  elab- 
orate plant  was  installed  for  their  erec- 
tion as  described  in  The  ■  Engineering 
Record  of  Dec.  13,  1902.  The  trusses 
are  all  cantilevers  continuously  connect- 
ed from  anchorage  to  anchorage  and  hav- 
ing main  vertical  posts  or  towers  seated  on  the 
intermediate  pierg  and  common  to  both  adja- 
cent spans. 

The  steel  towers  will  be  about  300  feet  high 
from  their  masonry  seats  to  the  beginning  ot 
the  ornamental  work  on  top.  They  will  have 
center  widths  of  93  feet  transverse  to 
the  bridge  axis,  and  all  of  them  will 
be  substantially  like  that  for  the  Black- 
well's Island  pier  No.  2,  shown  in  the 
accompanying  elevation.  Each  tower  will  have 
two  massive  main  posts  battered  about  1  to  10 
and  seated  on  unusually  large  riveted  pedestals 
anchor-bolted  to  the  masonry.    These  posts  will 


Front  Elevation, 
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each,  the  total  estimated  weight  of  the  steel 
superstructure  in  the  five  main  spans  being 
about  80,000,000  pounds  of  which  the  1,182-foot 
span  is  computed  at  28,000,000  pounds.  The 
cantilever  trusses  are  designed  with  only 
one  hinge  in  each  main  span  and 
there  will  be  no  reverse  stresses  in  the  chords 
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Typical   Cross- Section -cr  Rocidways. 

under  ordinary  conditions  of  traffic,  although 
slight  ones  may  occur  in  the  center  panels  un- 
der extreme  loads.  The  bottom  chords  will  be 
tiiple-web  riveted  members  and  the  top  chords 
will  be  composed  of  eye-bars  throughout. 

The  channel  spans  are  peculiar  in  that  the 
top  chord  is  inclined  from  the  towers  to  the 
center  points  without  any  intermediate  horizon- 
tal portion  and  that  there  is  no  suspended  cen- 
ter span,  the  cantilever  arms  being  united  di- 
rectly to  each  other.  The  lengths  of  the  arms 
are  proportioned  so  that  the  small  amount  of 
up-lift  at  the  anchorage  piers  under  dead  and 
live  load  is  positive.  The  11-foot  prome- 
nades are  arranged  so  as  to  afford,  in  the  main, 
unobstructed  views  from  each  side  of  the 
bridge.  The  electric  car  tracks  on  the  lower 
deck  are  provided  with  overhead  trolley  wires 
between  the  trusses  and  with  conduit  wires 
outside  the  trusses.  It  is  estimated  that  the 
trolley  and  elevated  railroad  tracks  together 
have  a  capacity  of  150,000,000  passengers  a 
year.  The  carriageway  will  be  carried  on  a  solid 
buckle-plate  floor  and  the  construction  through- 
out will  be  fireproof,  including  the  track  foun- 
dations for  the  railroads  and  the  promenade 
floors. 

The  bridge  will  be  accessible  from  Black- 
well's  Island  by  separate  elevators  in  each  of 
the  four  towers,  for  teams  and  passengers,  be- 
sides which  there  will  be  public  comfort  sta- 
tions at  these  points  and  stairways  here  and 
at  the  anchorage  piers.  Space  will  also  be  left 
in  the  piers  for  the  future  Installation  of  pas- 
senger elevators.  The  total  cost  of  the  bridge 
is  estimated  at  ?1 2,500,000,  of  which  ?3,000,000 
is  for  the  right  of  way  and  $745,547  for  the  six 
main  piers  and  $6,000,000.00  for  the  correspond- 
ing five  main  spans.  The  total  amount  of 
masonry  in  the  six  main  piers  is  about  50,000 
cubic  yards.  The  contract  for  the  substruc- 
ture was  awarded  to  Ryan  &  Parker,  June  27, 
1901.  It  is  expected  that  invitations  will  be 
Issued  for  bids  on  the  superstructure  of  the 
main  spans  during  the  coming  summer  and 
that  the  bridge  will  be  completed  and  ready  for 
traffic  in  1905.  The  main  channels  are  each 
about  1,000  feet  wide  with  water  from  40  to  60 
feet  deep,  and  a  swift  tidal  current.  It  is  pro- 
posed, therefore,  to  erect  the  Blackwell's  Island 
span  and  the  shore  spans  of  the  anchor  arms 
of  the  superstructure  on  trestle  falsework  and 
then  to  erect  both  channel  spans  by  the  can- 
tilever method  without  falsework,  thus  avoid- 
ing all  obstruction  to  the  river  or  to  naviga- 
tion. 

Plans  for  the  bridge  were  commenced  in  1898 
under  Mr.  Samuel  R.  Probasco,  who  was  then 
chief  engineer,  and  Mr.  John  L.  Shea, 
who  was  then  cororoissioner  of  bridges.    Pro- 


gress has  been  made  with  the  general  design 
in  charge  of  Mr.  R.  S.  Buck,  engineer.  The  de- 
signs have  since  been  revised  by  Mr.  Gustav 
Lindenthal,  commissioner  of  bridges,  Mr.  H.  A. 
La  Chicotte  being  engineer  in  charge  of  this 
bridge  and  of  No.  3.  The  architectural  features 
were  designed  by  Mr.  H.  H.  Hornbostel, 
consulting  architect,  and  the  arrangement 
and  capacity  of  floor  space  and  other  de- 
tails conform  essentially  to  the  recom- 
mendations of  Prof.  W.  H.  Burr,  of 
Columbia  University,  Prof.  P.  C.  Ricketts,  of 
the  Rensselaer  Polytechnic  Institute,  and  Mr. 
H.  W.  Hodge,  consulting  engineer;  members  of 
the  commission  appointed  by  the  Honorable 
Seth  Low,  Mayor  of  the  city  of  New  York. 


The  Yellow  Creek  Bridge. 


The  Lake  Erie,  Alliance  &  Wheeling  Rail- 
road is  a  single  track  line  now  being  built  to 
connect  the  coal  fields  of  northern  Ohio  with 
Lake  Erie.  It  crosses  Yellow  Creek  on  bridge 
No.  1,  which  is  a  single  track,  through  plate 
girder  of  108  feet  clear  span.  The  girders  are 
17  feet  9  inches  apart,  on  centers,  114  feet  4% 
inches  long  and  10  feet  4%  inches  deep,  over 
all.  They  are  proportioned  for  the  heaviest 
locomotives,  and  carry  at  present  a  traffic  of 
gondolas  with  a  capacity  of  80,000  pounds  and 


.°o|iJ^H«HHHHH^"o 


floorbeams,  12  feet  3  Inches  apart,  are  34-lnch 
plate  girders  with  %-inch  webs  and  6x6x%- 
inch  flange  angles,  without  reinforcement 
plates.  The  end  sections,  about  3  feet  long, 
are  7%  feet  high  and  are  field-riveted  to  the 
vertical  web  stiffener  angles  of  the  girders,  to 
which  they  act  as  knee  braces,  with  inclined 
flange  angles  from  the  top  flange  of  the  floor- 
beam  to  that  of  the  girder.  There  are  two 
lines  of  24-lnch,  85-pound  I-beam  stringers  7 
feet  apart,  web-connected  to  the  floorbeams 
with  22  rivets  at  each  end.  The  stringers  are 
braced  together,  just  below  the  top  flanges, 
by  a  transverse  angle  in  the  center  and  an 
inclined  angle  from  one  end  of  it  to  each  ad- 
jacent floorbeam.  These  angles  are  all  in  a 
horizontal  plane,  and  are  all  3x3x%-lnch;  riv- 
eted to  horizontal  connection  plates  which  are 
shop-riveted  to  one  flange  of  an  angle  which  Is 
field-riveted  to  the  stringer  web.  Each  panel 
between  floorbeams  and  main  girders  is  X- 
braced  by  single  3Vix3%,  3%x4  and  3Vix5-inch 
angles.  These  are  riveted  to  the  upper  and 
under  sides  alternately,  •  of  connection  plates 
which  are  notched  to  clear  the  vertical  web 
stiffeners  and  are  field-riveted  to  the  lower 
flanges  of  the  girders  and  of  the  floorbeams. 
The  diagonal  angles  are  connected  to  the 
lower  flanges  of  the  stringers  by  bent  plates 
which  are  shop-riveted  to  them  and  fleld-rlv- 
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Detail  at  Fixed  End. 


locomotives  weighing  133,000  pounds  on  driv- 
ers. The  webs  are  7/16-inch  thick  throughout, 
and  are  made  of  plates  74^4  inches  wide  and 
10  feet  long,  except  the  end  sections,  .which 
are  91  '/4  inches  wide.  Each  chord  is  made 
with  four  pieces  of  8x8x%-inch  angles  and 
18x%-inch  cover  plates,  four  thick  at  the  cen- 
ter. The  top-chord  angles  are  cut  off  4  feet 
10  inches  from  the  ends  of  the  girders  and  are 
spliced  there  to  the  end  vertical  angles  of  the 
same  size  which  are  curved  to  fit  the  rounded 
upper  corners  of  the  girders  with  a  radius  of  2 
feet  5  11/16  inches.  All  web  splices  are  shop- 
riveted  and  are  made  throughout,  as  shown  in 
the  elevation  of  the  end  of  the  girder.  All 
vertical  web  stiffener  angles  have  bearings  on 
the  flange  angles,  and  all  rivet  holes  in  bottom 
flange  angles  are  punched  %-inch  diameter 
and  reamed  to  15/16  inch  for  %-inch  rivets. 
Holes  for  field  driven  rivets  in  the  floorbeam 
connections  are  reamed  to  Iron  templates. 

Shoe  plates  %-inch  thick  are  shop-riveted  to 
the  ends  of  the  lower  flanges  and  field-riveted 
to  shoes  having  double  webs  and  jaw  plates 
which  engage  G-inch  pins  through  correspond- 
infe  pedestals.  At  the  fixed  ends  the  shoes  are 
bolted  to  the  masonry  with  split  and  wedged 
stone  bolts,  and  at  the  expansion  ends  they  are 
seated  on  nests  of  eight  3-inch  rollers.     The 


eted  to  the  stringers,  making  a  kind  of  offset 
connection  instead  of  a  thick  solid  packing  be- 
tween the  intersecting  members.  The  center 
line  of  the  track  is  on  a  5-degree  curve  which' 
symmetrically  intersects  the  axis  of  the  bridge 
near  each  end,  so  that  the  ends  of  the  curve 
are  about  8  inches  on  one  side  of  the  axis  and 
the  center  about  8  inches  on  the  opposite  side. 
The  girders  were  riveted  up  complete  in  the 
shop  and  shipped  separately,  loaded  on  three 
flat  cars  each.  Each  girder  weighed  85,000 
pounds,  and  was  seated  on  two  transverse  tim- 
ber sills  about  23  feet  from  the  ends,  and  close 
to  the  trucks  nearest  the  spacer  car.  Inclined ' 
braces  were  bolted  to  the  ends  of  the  sills  with 
vertical  side  fish  plates  and  were  fitted  at  the 
upper  ends  to  the  under  sides  of- the  top  flanges 
and  web  of  the  girder.  The  upper  ends  of 
each  pair  of  braces  were  connected  by  a  long, 
wide  U-plate  with  divergent  wings,  which 
crossed  over  the  top  of  the  girder  and  was 
bolted  strongly  to  each  brace.  To  the  foot  of 
each  brace  was  bolted  a  pair  of  diagonal  bars 
with  bent  connection  plates  riveted  to  the  op- 
posite ends  and  bolted  to  the  girder  webs.  The 
girders  were  designed,  builtand  erected  by  the 
King  Bridge  Company,  and  the  drawings  were 
signed  and  approved  by  Mr.  0.  E.  Pfonts,  con- 
sulting engineer. 
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Rapid  Transit  Extension  in  New  York  City. 

A  plan  for  the  extension  and  unification  of 
the  entire  rapid  transit  system  of  Manhattan 
and  the  Bronx  has  just  been  presented  by  Mr. 
William  Bar«-lay  Parsons,  chief  engineer  of  the 
Board  of  Rapid  Transit  Commissioners  of  New 
York  city,  for  the  consideration  of  the  board 
and  of  the  general  public.  The  immensity  of 
the  task  which  Mr.  Parsons  has  performed  in 
preparing  this  report  need  scarcely  be  referred 
to,  the  difBculties  of  the  rapid  transit  problem 
in  New  York  being  so  well  known.  The  plan 
proposed  in  this  report  not  only  extends  the 
subway,  but  makes  it  an  evenly  balanced  sys- 
tem, with  separate  east  and  west  side  lines, 
and  with  intercommunication  between  them.  It 
the  board  should  carry  out  these  suggestions 
the  city  would  own  a  railway  system  complete 
in  itself  covering  37'...  miles  in  Manhattan  and 
the  Bronx,  with  100  miles  of  main  track.  In 
reading  the  report  it  should  be  remembered 
that  the  transit  facilities  of  Brooklyn  will  be 
made  the  subject  of  a  separate  later  report,  and 
therefore  no  mention  is  made  01  the  connections 
with  the  Williamsburg  and  Manhattan  bridges. 
The  following  extracts  from  the  report  are  giv- 
en without  comment: 

The  tremendous  Increase  In  passenger  travel  on  all 
lines  daring  the  past  year  clearly  Indicates  that  when 


from  West  Farms  along  the  cast  side  of  Bronx  Park, 
unless  the  Park  authorities  prefer  ii  direct  route 
through  the  Park,  In  order  to  reach  Wakefield  and 
-Mount  Vernon,  two  rapidly  growini;  sections  of  the 
I'it.v.  now  without  rapid  transit  facilities.  A  branch 
should  also  lie  laid  out  contiuulu):  aionj;  the  Southern 
Boulevard,  and  then  westerl.v  on  l.soih  Street,  thus 
reaching  a  section  of  the  Bronx  not  served  h.v  any 
line.  A  connection  between  the  Bnmx  Park  line  and 
the  .Manhattan  elevated  should  also  lie  made  from 
Brook  .\vcnue  along  Westchester  Avenue  to  Third 
.\venue. 

The  additionni  lines,  and  especially  those  In  the 
suliway.  will  require  years  to  complete,  and  durlns 
this  time  It  Is  essential  that  relief  measures  be  pro- 
vided. The  Manhattan  illevateil  Hallway  Company  has 
never  accepted  former  suggestions  r.i"  the  board  to 
provide  such  additional  facilillc's  as  tiic  board  deemed 
advisable.  Kecently.  however,  the  management  of 
this  property  has  })assed  under  the  control  of  the  In- 
terborough  Rapid  Transit  Company,  and  I  am  in- 
formed by  Mr.  Belmont  that  he  will  gladly  and  lib- 
erally meet  tlie  views  of  the  board  and  extend  the 
Manhattan  lines,  and  so  connect  them  with  the  sub- 
way system,  that  totli  systems  may  be  operated  as 
a  unit  with  through  trains  at  a  single  fare.  Such  an 
arrangement  would  at  once  confer  a  great  benefit  upon 
the  local  traveling  public,  as  presenting  the  quickest 
means  of  secin-ing  immediate  relief. 

To  this  end  I  suggest  the  following  alterations: 
Second  .\venue  Division-  -Add  two  tracks  from  the 
Harlem  Uiver  to  Chatham  Scpiare.  carrying  the  two 
new  tracks  over  the  t;hathain  Scpiare  .tunctlon  and 
over  the  Park  Uow  line  to  City  Hall.  Third  Avenue 
Division — FIxtend  the  third  track  from  Fifty-ninth 
Street  to  NMnth  Street,  so  as  to  make  It  continuous 
from  the  Harlem  River  to  the  latter  point.  Suburban 
Division — Add.  a  third  track  from  south  of  the  Har- 
lem   River  to  Westchester  Avenue. 

The  Third  .\ venue  division  is  the  main  system  for 
local  business  on  the  East  Side.  To-day  this  local 
business  is  greatly  interfered  with  by  running  the 
Bronx  trains  over  the  same  structure,  and  in  like 
manner  the  Bronx  facilities  are  much  restricted  by 
the  Impossibility  of  running  more  trains  over  the 
Third  Avenue  structure.  By  converting  the  Second 
Avenue  division  Into  a  four-track  structure,  and  by 
extending  It  to  the  City  Hall,  an  immeasurably  better 


extension  of  the  third  track  from  Fourteenth  Street 
south  to  Cortlandt  Street,  so  that  the  express  service 
may  begin  from  the  latter  i)olnt.  ('-)  A  branch  from 
the  main  structure  at  Fifty-third  Street,  running 
westerly  along  Fifty-third  Street  to  Tenth  Avenue, 
northerly  along  Tenth  Avenue  to  Flfty-flfth  Street. 
where,  owing  to  the  topography,  the  elevated  structure 
can  be  depressed  Into  the  subway  and  so  carried  un- 
der Amsterdam  Avenue  to  a  connection  with  the  sub- 
way at  Seventy -second  Street.  This  connection  can 
be  built  rapidly,  and  would  serve  in  connection  with 
the  third  track  extension  to  Cortlandt  Street,  as  an 
Immediate  means  of  carrying  the  traffic  assembling 
in  the  upper  limits  of  the  subway  direct  to  South 
Ferry.  (3)  The  extension  of  the  third  track  from 
116th  Street  north  to  155th  Street,  making  a  con- 
tinuous third  track  from  Cortlandt  Street  to  the  liar 
lem  Uiver.  (4)  Make  an  arrangement  with  the  Put- 
nam Division  of  the  New  York  Central  Uailruad  by 
which  the  present  bridge  across  the  llariem  Kivei-  can 
be  reconstructed  Into  a  three-track  structure,  and 
then  extend  the  Eighth  .\venue  line  across  the  Har- 
lem river,  with  three  tracks,  and  by  a  short  tunnel 
through  the  high  ground  on  the  east  bank  of  the  Har- 
lem River  to  Jerome  Avenue,  thence  through  Wood- 
lawn  to  a  connection  with  the  I'utnam  Division  in 
Van   Cortlandt  Park. 

The  railroads  now  terminating  at  the  Grand  Cen- 
tral Station  supply  transportation  facilities  to  various 
parts  of  the  northerly  district,  and  also  to  the  subtir- 
ban  districts  lying  itnmedlately  north  of  the  cit.v.  At 
present  these  passengers  are  discharged  at  Forty-sec- 
ond Street,  and  have  to  find  their  way  to  the  lower 
part  of  the  city  or  Brooklyn  by  other  lines,  the  trans- 
fer involving  serious  delay.  It  is  obvious  that  the 
proper  method  of  handling  such  traffic  is  by  direct 
means  In  through  trains.  If  the  consent  of  the  above- 
mentioned  railroads  can  be  had.  connections  should 
be  made  at  as  many  points  as  possible  with  the  sub- 
way and  elevated  lines.  In  addition  to  this,  the  New- 
York  Central  Railroad  Company  now  owns  the  rail- 
way along  Its  own  right  of  way,  from  Spuyten  Duyvll 
to  Fifty-ninth  Street,  and  thence  on  the  surface  of 
Eleventh.  Tenth  and  other  avenues  and  streets  south 
to  Houston  and  Beach  Streets.  This  line  might  easily 
be  converted  Into  a  passenger  line  and  furnish  a  great 
,  TTieasiM-e  of  rapid  transit  relief.  The  existence  of  the 
tracks    on    the    street    surface     south     of     FItty-nlnth 


Present  and  Proposed  Plans  for  New  York  Rapid  Transit  System. 


the  subway  system  now  under  construction  from 
Brooklyn  to  the  Bronx  is  completed  It  will  be  almost 
Immediately  congested.  To  meet  the  growing  and  Im- 
perative demands,  it  Is  evident  that  new  lines  should 
be  put  under  construction  as  soon  as  possible,  and 
steps  taken  to  Improve  the  existing  facilities  so  as  to 
permit  them  to  carry  the  Increased  burden  during  the 
time  the  new  lines  are  being  constructed.  The  scope 
and  extent  of  the  present  subway  system  were  un- 
fortunately limited  by  a  decision  of  the  courts  and 
the  financial  position  of  the  city,  so  that  the  board 
was  compelled  to  lay  out  one  line  to  serve  both  the 
east  and  west  sides.  This  attempt  necessarily  In- 
volved a  sacrifice  In  directness,  which  Is  essential  for 
quick  time.  This  defect  should  now  be  removed  by 
extending  the  subway  sontb  from  Forty-second  Street 
along  Broadway,  and  north  from  Forty-second  Street 
at  Park  Avenue. 

When  the  bids  for  the  Brooklyn  extension  were 
mened,  Mr.  August  Belmont,  as  president  of  the  Rapid 
Transit  Subway  Construction  Company,  offered  to 
build  a  line  from  Forty-second  to  Fourteenth  Streets 
at  considerably  below  the  estimated  cost.  Such  a  line 
wonld,  however,  but  transfer  the  point  of  congestion 
from  Forty-second  Street  to  Fourteenth  Street,  and  I 
therefore  propose  that  this  line  be  extended  to  the 
lower  end  of  Manhattan  Island  at  South  Ferry,  and 
thus  furnish  two  additional  tracks  south  of  the  Post 
Office.  From  this  line  at  Broadway  a  subway  under 
Thirty-second  Street  to  Seventh  Avenue  should  be 
ballt  so  as  to  bring  the  new  Pennsylvania  terminus  to 
a  connection  with  the  subway  and  elevated  railway 
for  local  distribution  of  passengers.  In  like  manner, 
I  propose  to  makea  Junction  at  about  Fortieth  Street 
and  Park  Avenue,  and  carry  the  new  line,  with  three 
tracks,  beneath  the  Grand  Central  Station  to  Lexing- 
ton Avenue,  and  then  along  and  under  that  thorough- 
fare to  the  Bronx,  making  a  connection  with  the  New 
York  Central  and  Svw  Haven  railroads  at  Mott  Haven. 
A  branch  from  this  line  can  be  carried  westward  un- 
der noth  Street  to  •I.,enox  Avenue,  thus  providing  a 
connection  between  the  east  and  west  lines  north  of 
Central  Park,  as  the  Forty-second  Street  subway  line 
provides  one  sonth  of  the  Park.  On  the  extreme  east- 
erly end,  the  line  In   the  Bronx  should  be  extended 


service  will  at  once  be  provided  for  the  east  side  of 
the  city.  Bronx  passengers  will  then  be  carried  direct 
on  a  continuously  running  express  structure,  while 
local  passengers  from  points  south  of  the  Harlem  will 
be  carried  by  trains  stopping  at  or  starting  from  the 
river,  and  thus  not  come  in  contact  with  the  through 
passengers.  In  like  manner,  by  connecting  the  Rapid 
Transit  Westchester  Avenue  line  with  the  suburban 
line  at  149th  Street,  through  trains  can  be  run  from 
points  south  of  Bronx  Park,  or  Wakefield,  or  Mt.  Ver- 
non by  a  direct  line  to  all  points  south  of  the  Har- 
lem Elver,  Including  .South  Ferry  and  City  Hall,  In 
through  trains  and  for  a  single  fare.  This  would  save 
passengers  from  the  northeastern  portion  of  the  Bronx 
1%  miles.  The  saving  In  time  would  be  even  greater 
than  the  mileage  would  indicate,  as  the  express  ser- 
vice would  begin  at  140th  Street  and  Third  Avenue. 
Instead  of  110th  Street  and  Lenox  Avenue.  The  sub- 
way proper  would  then  begin  at  149th  Street  and 
Third  Avenue,  and  furnish  the  people  living  In  the 
center  of  the  Bronx  with  fresh  trains,  transfers  to 
which  could  be  given  at  149th  Street  for  the  small 
proportion  of  travel  that  might  desire  to  go  from 
Bronx  Pa'ik  to  the  west  side  of  Central  Park.  This 
would  also  permit  the  present  Lenox  Avenue  line  to 
become  a   line  for  purely  local   Harlem  travel. 

Sixth  Avenue  Division — In  order  to  furnish  special 
trains  for  the  retail  shopping  district  north  of  Four- 
teenth Street,  and  a  connection  to  the  New  York  and 
.lersey  tunnel  at  Greenwich  and  Christopher  Streets, 
I  would  propose  an  extension  of  the  Sixth  Avenue 
division  along  Christopher  Street  to  Greenwich  Street, 
connecting  with  the  Sixth  Avenue  division  at  the 
north  end  of  the  Eighth  Street  station,  and  thence 
lay  a  third  track  on  the  Sixth  Avenue  structure  north- 
ward. By  this  means  many  north-bound  trains  could 
run  "local"  through  the  wholesale  dry  goods  district 
as  a  gathering  ground,  and  having  become  filled  by 
the  time  they  reach  Eighth  Street,  could  then  pass 
on  to  the  third  track  and  run  "express"  to  Harlem. 
The  relief  thus  provided  to  the  local  track  north  of 
Eighth  Street  would  permit  trains  to  start  from  Chris- 
topher Street  and  run  "local"  through  the  retail  dis- 
trict. 

Ninth   Avenue    Division — I    recommend :     (1)   The 


Street  Is  a  great  public  burden,  and  should  be  re- 
moved if  possible.  I  would  suggest  that  negotiations 
be  taken  up  with  this  company  looking  to  the  removal 
of  these  surface  tracks,  and  substituting  In  place 
thereof  an  elevated  structure  along  the  same  route  or 
possibly  along  West  Street,  and  which  might  be  con- 
tinued south  to  Battery  Place,  and  so  provide  not  only 
a  freight,  hut  also  a  passenger  line  along  the  water 
front,  if  this  were  done,  the  line  should  be  con- 
structed with  four  tracks  south  of  Fifty-ninth  Street, 
with  the  passenger  tracks  elevated  above  that  point. 

In  regard  to  the  Borough  of  Queens,  the  city  Is  now- 
constructing  a  bridge  from  the  foot  of  Sixty-fourth 
Street  across  Blackwell's  Island.  When  this  is  done 
I  suggest  that  a  branch  of  the  Second  Avenue  Elevated 
be  constructed  along  Sixty-fourth  Street  and  over  the 
bridge  to  Long  Island,  and  that  a  plaza  be  then  ar 
ranged,  permitting  the  present  surface  lines  now  ply- 
ing throughout  that  district  to  approach  and  deliver 
their  passengers  to  the  elevated,  by  which  they  can 
be  carried  by  an  express  and  local  service  to  any  point 
north  or  south  In  Manhattan,  Brooklyn,  or  the  Bronx 
At  present  the  development  of  Long  Island  City  and 
Queens  Is  not  sufficiently  concentrated  to  warrant  the 
expensive  construction  of  special  rapid  transit  lines. 

Standard  Speciflcatlons  for  Cast-Iron  Pipe 
and  Special  Castings,  prepared  by  the  New  Eng- 
land Water  Works  Association,  have  just  been 
issued  in  pamphlet  form  and  can  be  obtained  of 
the  secretary,  Mr.  Willard  K^nt,  715  Tremont 
Temple,  Boston,  at  ten  cents  per  copy.  Com- 
plete tables  of  dimensions  and  weights  of  all 
standard  pipes  and  special  castings,  with  dia- 
grams indicating  the  shapes  of  the  various  pat- 
terns of  castings,  are  appended  to  the  specifi- 
cations. 
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Elevated 


Structure    of    the    New 
Transit  Railroad. 


York    Rapid 


In  parts  of  the  New  York  rapid  transit  rail- 
road as  in  section  10,  where  the  tracks  are 
above  the  surface,  the  standard  structure  is  a 
three-track  steel  viaduct  for  the  regular  con- 
struction, weighing  about  1,400  pounds  per 
linear  foot.  Most  of  the  viaduct  is  on  tangents 
or  on  a  curve  of  large  radius;  but  at  the  inter- 
section of  East  174th  Street  and  Southern 
Boulevard  there  is  a  special  curved  section 
which  has  the  girders  and  columns  arranged  as 
shown  in  the  diagram.  Near  the  north  end  of 
the  elevated  structure  there  is  also  a  special 
arrangement  of  columns  and  extended  cross 
girders  for  bents' 322  to  330,  where  the  columns 
are  about  50  feet  apart  transversely.  In  other 
places  the  construction  is  generally  regular 
with  the  columns  29  feet  apart  on  centers 
transversely.  On  the  curves  most  of  the  bents 
are  set  radial.  Where  the  height  of  rail  does 
not  exceed  29  feet  above  the  grade,  the  columns 
are  arranged  in  single  bents,  usually  50  feet 
apart,  but  varying  from  about  40  feet  to  65  feet. 
Where  the  height  of  rail  is  more  than  29  feet, 
the  columns  are  arranged  in  double  bents 
braced  together  to  form  towers  20  or  25  feet 
wide  and  70  to  90  feet  apart  on  centers.  This 
gives  alternate  lengths  of  25  and  50  to  65  feet 
for  the  longitudinal  girders  which  at  the  Inter- 
vale Ave.  crossing  are  increased  to  a  span  of  87 
feet. 

The  tops  of  the  towers  have  stiff  X-bracing 
and  the  connecting  spans  have  two  panels  of 
Intermediate  vertical  sway  bracing  between  the 
lines  of  longitudinal  girders.  Throughout  the 
structure  the  longitudinal  girders  in  each  pair 
are  connected  by  zigzag  lateral  angles.  Where 
there  are  no  towers  every  fourth  panel  has  zig- 
zag lateral  bracing  in  the  two  panels 
between  the  pairs  of  longitudinal  girders, 
thus  making  a  solid  bracing  to  stiffen 
the  structure  at  the  expansion  joints  which  are 


200  feet  apart.  The  towers  have  columns  made 
with  a  16x7/l(i-inch  web  plate  and  four  6x4x%- 
inch  bulb  angles.  Their  lower  horizontal  struts 
are  made  with  four  straight  angles  riveted  to- 
gether in  pairs  and  latticed  to  form  an  I-shaped 
( ross  section;  and  t'he  diagonal  bracing  con- 
sists of  single  5x3V{!-inch  angles  with  their 
flanges  turned  in  opposite  directions  and  their 
webs  riveted  together  at  intersections. 
The  columns  are  planed  at  the  tops  and  have 
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horizontal  cap  angles  on  which  are  seated  the 
lower  flanges  of  the  transverse  girders.  The  gir- 
ders are  riveted  to  the  cap  angles  and  to  the  con- 
nections tor  the  transverse  diagonal  bracing, 
which  serve  as  gussot  plates.  Short  vertical 
splice  plates  are  also  riveted  to  the  end  vertical 
angles  and  to  the  tops  of  the  columns.  Longi- 
tudinal girders  are  web-riveted  to  transverse 
girders  and  have  no  direct  connections  with  the 
columns. 
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Plan  of  Curved   Structure   at  174th   Street  and  Boulevard. 
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At  the  expansion  joint  there  is  one  fixed  and 
one  sliding  girder,  the  latter  having  a  drop  end 
which  is  supported  on  a  pair  of  reinforced  ver- 
tical angles  riveted  to  the  web  of  the  trans- 
verse girder  in  the  plane  of  the  longitudinal 
girder  web.  These  angles  reach  to  about  the 
middle  of  the  transveree  girder  and  engage  the 
projecting  part  of  the  longitudinal  girder  web 
which  forms  the  drop  end  and  is  reinforced  for 
bearing  on  the  lower  bracket.  This  projection 
from  the  longitudinal  girder  has  a  clearance  of 
2  inches  from  the  web  of  the  transverse  girder, 
and  takes  bearing  on  the  bracket  with  a  half- 
round  piece  of  steel  4  inches  in  diameter  and 
3%  inches  long  to  correspond  with  the  thick- 
ness of  the  reinforced  bracket.  This  piece  fits, 
accurately,  a  half-round  hole  in  the  lower  edge 
of  the  end  of  the  girder  and  its  horizontal  face 
slides  freely  back  and  forth  on  the  milled  upper 
ends  of  the  angles  forming  the  supporting 
bracket.  It  is  set  loosely  in  position,  but  is 
confined  by  a  pair  of  wide  short  vertical  lug- 
angles  riveted  to  the  end  of  the  longitudinal 
girder  and  forming  jaws  which  engage  its  web 
and  that  of  the  supporting  bracket,  and  have  a 
working  clearance  on  the  latter.  This  prevents 
any  transverse  motion  of  the  longitudinal  gird- 
er, retains  its  bearing  in  place  and  allows  for 
the  expansion  and  contraction  of  the  girder  due 
to  temperature  changes.  The  convex  surface 
receives  the  full  weight  of  the  girder  and  al- 
ways affords  a  sufficient  bearing  area,  and  dis- 
tributes the  pressure  over  the  supporting 
bracket  regardless  of  the  varying  inclinations 
of  the  girder  which  may  be  due  to  its  defiec- 
tions  or  inaccuracies  of  construction.  This 
arrangement  was  especially  designed  for  the 
elevated  structures  of  the  Rapid  Transit  Rail- 
road and  is  believed  to  afford  a  very  satisfac- 
tory detail  and  to  avoid  the  eccentric  concen- 
trations of  bearing  stresses  due  to  other  forms 
of  expansion  joints.  It  is  also  very  simple  and 
economical  in  construction. 

Across  the  tops  of  the  towers  the  outer  lon- 
gitudinal girders  have  the  same  depth  as  those 
in  the  connecting  spans;  but  the  four  inter- 
mediate lines  are  made  much  shallower  and 
are  seated  on  solid  web  knee  brace  brackets. 

The  columns  in  the  single  trestle  bents  and 
the  girders  which  they  support,  correspond  gen- 
erally with  the  construction  described  above 
except  that  the  diagonal  bracing  of  the  towers 
is  replaced  by  solid,  plate  knee  braces  with 
curved  stiffening  angles  on  the  lower  edges,  and 
having  their  webs  perforated  with  large  cir- 
cular holes.  In  panels  where  there  are  varia- 
tions in  the  lengths  of  the  girders  and  the 
arrangement  of  the  columns,  a  special  construc- 
tion is  provided.  The  changes  at  these  places 
are  mostly  due  to  the  requirements  of  the  sta- 
tion platforms  and  to  the  location  of  the  col- 
umns on  curves.  In  some  places,  as  at  bent 
311,  the  transverse  girders  cantilever  at  both 
ends  to  support  the  platforms  beyond  the  col- 
umn line  on  pairs  of  lattice-girders.  Here  the 
outside  longitudinal  girders  do  not  .coincide,  as 
on  a  tangent,  with  the  center  line  of  the  col- 
umn rows;  but  are  a  few  inches  eccentric  from 
them,  BO  as  to  bring  one  girder  inside  the  col- 
umn and  the  other  outside  of  it.  In  other  cases, 
as  at  bents  307  and  309,  the  col- 
umns are  separated  still  farther  and 
the  platforms  are  located  almost  ex- 
actly above  their  centers.  At  bent  308 
the  tracks  are  very  eccentric  from  the  centers 
of  the  transverse  girders,  and  one  platform  is 
carried  inside  and  the  other  outside  the  col- 
umns. The  columns  have  the  same  general 
dimensions  and  materials;  but  a  variation  in 
their  cross-section  to  correspond  with  their 
loads  is  effected  by  changing  the  thicknesses  of 
the  plates  and  angles  and  by  adding  pairs  of 
12-inch  cover  plates  In  some  cases. 


Crossing   under   the   Sudbury   Aqueduct    with    a 

Sewer  Pipe. 

By  Charles  W.  Sherman,  M.  Am.  Soc.  C.  E.,  Division 

Engineer,  Metropolitan  Water  Works,  Boston,  Mass. 


In  1901  the  town  of  Framingham,  Mass.,  be- 
gan the  construction  of  a  low-level  sewer  in  the 
valley  of  Beaver  Dam  Brook,  one  of  the  feeders 
of  Lake  Cochituate.  This  lake  was  the  original 
source  of  Boston's  water  supply,  in  1847,  and 
it  is  now  one  of  the  sources  from  which  the 
water  for  the  Metropolitan  Water  Distinct  is 
taken.  The  district  to  be  served  by  this  sewer 
contains  a  considerable  population,  and  was 
therefore  a  menace  to  the  purity  of  this  part 
of  the  Metropolitan  supply  until  the  sewer 
should  be  built  and  used:  consequently  the 
Metropolitan  Water  and  Sewerage  Board  had 
an  interest  in  hastening  the  completion  of  this 
sewer. 

Knowing  tliat  sewers  had  already  been  built 
under  the  Sudbury  and  Cochituate  aqueducts 
by  first  forcing  steel  pipes  through  the  earth, 
in  which  the  sewers  were  subsequently  built, 
the  town  engineer  of  Framingham  prepared 
the  plan  for  passing  under  the  aqueduct  shown 
in  the  accompanying  illustration.  This  plan 
contemplated     forcing     a     steel     cylinder     30 


the  heading  as  the  pipe  is  forced  ahead  by  the 
screws,  and  it  is  therefore  necessary  that  the 
pipe  be  sufficiently  large  for  a  man  to  work 
in  to  good  advantage:  that  is,  he  must  be  free 
to  move  from  his  hips  up,  which  requires  a 
clear  diameter  of  about  34  inches. 

Mr.  FitzGerald  then  prepared  the  plan  for  a 
telescopic  pipe  shown  by  the  second  cut,  which 
may  be  taken  as  showing  the  most  advanced 
design  for  a  tunnel  of  this  sort.  It  will  be  ob- 
served that  the  sections  are  short,  so  that  the 
resistance  to  their  progress  shall  not  be  too 
great,  and  also  so  that  the  total  departure 
from  line  due  to  unavoidable  divergences  of 
the  cylinders  shall  not  be  large.  The  space 
between  the  outer  and  inner  cylinders  is  suffi- 
cient to  allow  of  rectifying  the  alignment  when 
starting  the  second  cylinder.  The  cylinders 
are  heavily  re-enforced,  and  the  larger  has 
longitudinal  bars  inside  the  re-enforcing  rings 
to  act  as  guides  for  the  inner  cylinder.  The 
clear  diameter  of  the  smaller  cylinder  is  no- 
where less  than  34  inches;  the  cylinders  are 
driven  at  a  sufficient  distance  below  the  aque- 
duct structure  to  avoid  loosening  all  the  earth 
between  the  aqueduct  and  the  pipe.  This  plan 
also  contemplates  driving  the  cylinders  from 
both   sides,   to   meet  under  the   center   of  the 
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inches  in  diameter  through  the  earth  from  a 
pit  at.  one  side  of  the  aqueduct.  The  cylinder 
was  to  be  in  two  sections,  each  15  feet  long; 
after  the  first  section  had  been  driven  to  nearly 
its  full  length,  the  second  section  would  be 
bolted  on,  and  the  whole  forced  on  until  the 
forward  end  emerged  into  the  pit  at  the  other 
side  of  the  aqueduct.  The  18-inch  cast  iron 
pipe  would  then  be  jointed  and  laid  within  the 
cylinder,  and  the  space  about  the  pipe  would 
afterwards  be  filled  with  cement  grout. 

This  plan  was  referred  to  Mr.  Desmond  Fitz- 
Gerald, Past-President  Am.  Soc.  C.  E.,  then  en- 
gineer of  the  Sudbury  Department  of  the  Met- 
ropolitan Water  Works,  who  had  charge  of 
the  aqueduct.  His  experience  with  the  previ- 
ous sewer  crossings  under  the  aqueduct  at 
once  made  it  plain  that  the  scheme  as  it  stood 
was  impracticable.  In  the  first  place,  it  would 
not  be  possible  to  drive  so  long  a  pipe  in  one 
piece,  as  it  could  not  be  maintained  even  ap- 
proximately true  to  line  and  grade,  and  the 
changes  in  direction  caused  by  differences  of 
resistance  of  the  surrounding  material,  by 
stones,  etc.,  would  immensely  increase  the  re- 
sistance to  be  overcome  in  driving  the  pipe. 
Moreover,   the  earth   must  be  excavated  from 


aqueduct.  It  was  not  expected  that  the  cylin- 
ders would  meet  exactly,  but  that  would  not 
be  necessary  when  laying  an  18-inch  pipe  in 
cylinders  of  this  size.  This  plan  was  adopted 
and  work  on  it  was  begun  in  the  summer  of 
1902. 

The  cylinders  were  made,  and  the  excava- 
tions carried  down  on  both  sides  of  the  aque- 
duct, substantially  as  shown  in  the  first  illus- 
tration, through  hard  blue  clay  and  gravel. 
The  excavation  was  wet,  but  the  amount  of 
water  did  not  increase  appreciably  with  the 
depth  of  the  excavation.  When  down  to  grade, 
the  excavation  was  in  a  mixture  of  clay  and 
sand,  containing  much  water,  but  the  water 
would  not  drain  from  the  material,  and  there 
seemed  to  be  no  way  to  remove  the  water  with- 
out taking  the  earth  with  it.  A  hole  was  cut 
through  the  sheeting  and  one  of  the  cylinders 
placed  in  line,  and  an  attempt  made  to  force 
it  into  the  earth,  but  it  soon  became  evident 
that  this  could  not  be  done,  and  work  was 
stopped. 

It  was  by  this  time  evident  that  it  would 
not  be  possible  to  drive  a  tunnel  under  the 
aqueduct  without  disturbing  the  earth  above 
and  around  it,  and  a  plan  was  therefore  pre- 
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pared  for  removing  the  earth  from  the  aque- 
duct, which  would  then  be  suspended  from 
heavy  girders  while  the  earth  was  excavated 
from  beneath  and  the  pipe  put  through.  This 
plan  is  shown  in  detail  by  the  third  and  fourth 
illustrations. 

By  this  time  the  town  of  Framingham,  hav- 
ing but  a  small  appropriation  available  for  this 
sewer  and  finding  it  nearly  exhausted,  applied 
to  the  Metropolitan  Water  and  Sewerage 
Board,  which  agreed  to  take  over  the  work 
and. at  its  own  expense  complete  the  excava- 
tion under  the  aqueduct  and  the  refilling  about 
the  pipe,  beginning  on  September  15,  1902. 

Although  the  masonry  aqueduct  undoubtedly 
had  a  considerable  strength  and  possibly  would 
stand  unsupported  while  the  excavation  was 
carried  on  beneath  it,  and  although  an  acci- 
dent to  the  aqueduct,  which  was  in  cut  at  this 
point,  would  not  In  any  way  affect  the  supply 
of  water  to  the  district,  since  the 
water     would     then     flow     through     the    ex- 


plan  was  omitted,  as  they  were  found  not  to 
be  needed,  and  would  have  been  greatly  in  the 
way.  The  earth  was  removed  from  over  and 
around  the  aqueduct  and  the  8-inch  I-beams 
forced  through  under  the  foundation  platform; 
the  suspension  rods  were  then  put  on  and  the 
nuts  tightened  until  the  aqueduct  was  sup- 
ported .from  the  20-inch  beams.  Levels  were 
taken  on  the  crown  and  both  haunches  of  the 
aqueduct  every  day,  and  the  nuts  kept  tight- 
ened so  that  there  should  be  no  cracking  from 
deflection  of  the  structure. 

The  sheeting  of  the  trenches  was  driven  to 
the  full  depth  of  the  excavation.  The  bottom 
was  then  planked  for  a  width  of  4  feet  6  inches 
in  the  center,  and  side  planks  about  one  foot 
high  completed  a  trough  lengthwise  of  the 
trenches.  The  spaces  between  the  side  planks 
and  the  sheeting  were  filled  with  the  material 
excavated  from  beneath  the  aqueduct,  which 
acted  as  a  support  to  the  bottom  ends  of  the 
sheeting.     When    the   excavation   beneatk   the 
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cavation  between  the  broken  ends,  never- 
theless it  would  be  very  difficult  to 
make  the  repairs  in  case  of  a  break,  since 
water  could  be  shut  oft  for  but  a  few  hours 
at  a  time,  and  it  was  therefore  decided  to  take 
no  chances  but  to  assume  that  the  whole 
weight  of  the  aqueduct  and  its  contained  water 
would  be  carried  by  the  girders.  This  weight, 
with  the  aqueduct  full  of  water,  amounted  to 
10.500  pounds  per  foot  in  length  of  the  aque- 
duct. 

On  account  of  the  larger  excavatipns  re- 
quired and  the  difllculty  of  bracing  the  new 
openings  to  the  trenches  already  excavated, 
it  was  decided  to  open  new  pits  somewhat  to 
one  side  of  the  old,  and  the  location  of  the 
crossing  was  therefore  changed  to  the  posi- 
tion indicated  by  A-B  in  the  first  illustration. 
The  details  of  the  plan  are  shown  so  clearly 
on  the  drawing  that  no  further  description  is 
necessary.  It  may  be  noted,  however,  that  the 
bottom  set  of  ranges  and  braces  shown  on  the 


aqueduct  had  been  completed,  it  was  planked 
for  a  width  of  2  feet  on  the  bottom,  thus  com- 
pleting a  continuous  floor  from  end  to  end  of 
the  trenches.  Two  12-foot  lengths  of  18-inch 
cast  iron  pipe  were  placed  on  this  floor  in  one 
of  the  trenches,  with  two  4-inch  wooden  rollers 
under  each  length,  and  the  lead  joint  was 
made;  the  pipe  was  then  rolled  into  position 
beneath  the  aqueduct.  Standpipes  were  then 
erected  on  either  side  of  the  aqueduct,  and  the 
entire  space  around  the  pipe  and  under  the 
foundation  platform  was  filled  with  Portland 
cement  grout.  Thirty  barrels  of  cement,  mixed 
one  cement  to  one  sand,  were  used  in  this 
grouting.  As  the  pipes  were  left  on  the  rollers, 
there  was  a  space  of  4  inches  beneath  the  pipe, 
and  much  more  above  and  around  it,  that  was 
thus  grouted.  The  pumps  were  still  at  work, 
and  the  pressure  obtained  by  the  standpipes 
WPS  sufficient  to  fill  all  the  cavities  around  the 
8-inch  beams  and  elsewhere  under  the  plat- 
form. 


The  earth  was  backfilled  nearly  to  Ihe 
haunches  of  the  aqueduct  before  the  nuts  of 
the  suspension  rods  were  slacked  off:  halt  a 
turn  was  sufficient  to  free  the  nuts.  The  rods 
were  unscrewed  from  the  nuts  at  the  bottom 
by  a  pipe  wrench,  and  the  stirrups  were  left 
in  the  ground.  It  seems  to  be  the  universal 
opinion  of  the  men  engaged  on  this  work  that, 
as  far  as  can  be  judged  from  appearances,  the 
masonry  aqueduct  would  have  stood  safely 
without  support,  and  would  even  have  sup- 
ported a  considerable  external  load.  The  total 
cost  of  this  work  to  the  Metropolitan  Water 
Works,  including  the  excavation,  sheeting  the 
trenches,  the  I-beams  and  suspenders  (less 
allowance  for  the  20-inch  beams,  which  were 
uninjured),  placing  but  not  furnishing  the  pipe, 
and  grouting  around  the  pipes  and  the  beams 
left  in  place,  but  not  refilling  the  trenches,  was 
a  little  over  |3,000. 


Shone  Ejector  Plant  at  Worcester,  Mass. 
By  Harrison  P.  Eddy. 


The  city  of  Worcester,. Mass.,  Is  fortunate  In 
that  its  water  system  and  sewerage  could  be 
provided,  until  recently,  without  the  necessity 
of  pumping.  The  low  and  high  service  water 
systems  have  in  the  center  of  the  city  a  pres- 
sure of  70  and  150  pounds  per  square  inch  re- 
spectively, and  the  mouth  of  the  outfall  sewer 
is  60  feet  lower  than  Main  Street  at  City  Hall. 
Within  a  few  years,  however,  the  population 
has  spread  onto  the  watershed  of  Lake  Quln- 
sigamond,  a  beautiful  sheet  of  water  enjoyed 
by  thousands  of  people  as  a  pleasure  resort  in 
summer  and  from  which  large  quantities  of  ice 
are  cut  in  winter.  It  is  obvious  that  the  pur- 
ity of  this  water  must  be  preserved  at  any  cost 
and  a  suggestion  of  discharge  of  sewage'  or 
even  effluent  from  a  purification  plant  into  it 
would  not  be  tolerated  for  a  minute.  So  strong 
is  this  feeling  that  even  the  proposal  to  dis- 
charge surface  water  from  slightly  traveled 
gravel  roads  in  the  vicinity  is  looked  upon 
with  suspicion. 

The  possible  methods  of  disposing  of  the 
sewage  of  this  district  have  been  made  the 
subject  of  thorough  investigation  by  the  city 
engineering  department.  Two  schemes  for  dis- 
posal naturally  presented  themselves,  one  re- 
quiring local  treatment,  the  other  resorting  to 
some  means  of  pumping  the  sewage  over  the 
divide  into  the  old  system  of  sewers  with  its 
discharge  at  the  purification  works  now  in  use 
for  the  disposal  of  the  sewage  of  the  entire 
city.  The  former  proposition  required  the  con- 
struction of  long  trunk  sewers,  a  disposal  plant 
upon  soil  not  very  well  suited  to  intermittent 
filtration  and  a  long  drain  for  the  discharge 
of  the  filtrate  below  the  ice  houses.  These 
items  would  require  so  large  an  expenditure  that 
it  was  decided  that  the  present  population  upon 
the  watershed  was  not  sufficiently  large  to 
warrant  the  undertaking.  Accordingly  a  sys- 
tem of  pumping  was  devised  for  immediate 
use,  although  it  was  pointed  out  that  with  a 
large  increase  in  population  local  treatment 
might  eventually  replace  the  system  of  lifts. 

For  economy  in  construction  and  operation 
the  district  was  subdivided  and  several  pump- 
ing stations  planned.  These,  it  is  intended  to 
build  as  fast  as  the  increase  in  population  will 
warrant  and  each  station  will  receive  all  the 
sewage  of  the  portion  of  the  district  lying  at 
the  elevation  which  it  is  designed  to  accom- 
modate. This  avoids  taking  all  the  sewage  to 
the  lowest  station  and  pumping  it  all  back 
again.  On  account  of  the  great  variation  in 
elevation  of  the  different  parts  of  the  district, 
a  material  reduction  in  the  mean  lift  is  thus 
secured. 

A  small  portion  of  the  whole  watershed  In- 
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eluded  in  these  studies  is  known  as  the  Wor- 
cester Highlands.  A  number  of  houses,  the 
majority  being  of  the  three-flat  type,  have  been 
built  here  and  several  years  ago  a  temporary 
disposal  plant  was  constructed  upon  land 
leased  for  the  purpose  for  a  term  of  five  years. 
This  plant  consisted  of  a  septic  tank  and  con- 
tinuous filters  and  has  just  been  replaced  by 
a  pumping  station.  The  area  which  it  is  pro- 
posed to  accommodate  by  this  station  is  twen- 
ty-four acres  in  extent.  The  portion  of  it  now 
populated  is  small,  a  special  census  showing 
S2  persons  per  acre  and  a  water  consumption 
of   12.9  gallons   per  capita. 

In  designing  the  plant  the  population  was 
estimated  at  one  hundred  per  acre,  exclusive 
of  street  areas,  and  a  water  consumption  of 
15  gallons  per  capita  per  day,  80  per  cent,  of 
which  to  be  returned  in  sixteen  hours.  .  In  ad- 
dition, the  amount  of  ground  water  which  might 
be  expected  to  find  its  way  into  the  sewers  was 
estimated  at  8  gallons  per  minute  per  mile  of 
sewers.  About  1.5  miles  of  sewers  will  be  requir- 
ed to  accommodate  the  entire  area.  The  total 
population  now  connected  with  the  sewers  is 
75  persons.  The  length  of  sewers  now  built  is 
0.66  mile.  From  the  figures  given  it  will  be 
seen  that  the  ultimate  maximum  flow  of  sew- 
age to  be  provided  for  will  be  42  gallons  per 
minute,  and  that  the  maximum  quantity  under 
present  conditions  will  be  6.2  gallons  per  min- 
ute. 

The  difference  in  elevation  between  the  wa- 
ter line  of  the  sewer  just  back  of  the  ejector 
station  and  the  water  line  of  the  sewer  into 
which  the  sewage  is  to  be  pumped  is  40.5  feet 
and  allowing  1.2  feet  for  the  fall  from  the 
sewer  to  the  center  of  the  ejectors  the  total 
average  lift  is  41.7  feet.  The  ejector  well  is 
built  beneath  the  roadway  and  is  of  concrete, 
8  feet  in  internal  diameter.  It  is  covered  with 
a  concrete  roof  and  is  reached  from  the  street 
above  by  means  of  an  ordinary  manhole.  The 
ejectors  are  in  duplicate,  each  of  50  gallons 
capacity  and  were  furnished  by  the  Shone  Co., 
of  Chicago,  through  whom  the  entire  mechani- 
cal outfit  was  purchased.  They  may  be  oper- 
ated singly  or  in  duplicate  as  conditions  may 
require,  although  the  plant  is  designed  of  such 
proportions  that  one  ejector  with  its  attending 
machinery  will  do  all  the  work  and  in  case  of 
any  break  or  repairs,  the  other  outfit  may  be 
put  into  commission.  With  the  present  maxi- 
mum fiow  of  sewage  and  ground  water,  one 
ejector  would  be  discharged  every  ten  min- 
utes. 

The  power  house  for  furnishing  compressed 
air  is  located  on  a  lot  of  land  owned  by  the 
city.  It  is  a  frame  building  17x27  feet,  one 
story  high,  the  outside  finished  in  Portlalid  ce- 
ment plaster,  with  battens.  Two  Clayton  sin- 
gle air  compressors,  each  of  a  capacity  of  30 
cubic  feet  free  air  per  minute  furnish  the 
motive  power  for  the  ejectors.  A  pressure  tank 
3  feet  in  diameter  and  10  feet  long  is  provided 
to  ensure  an  ample  supply  of  air  for  immedi- 
ate use  upon  the  filling  of  the  ejectors.  The 
air  compressors  are  driven  by  two  independent 
S-horse-power  electric  motors  of  the  Crocker- 
Wheeler  make  and  are  operated  by  a  500-volt 
continuous  current  supplied  by  the  Worcester 
Electric  Light  Co.  The  building  and  ejector 
chamber  are  lighted  by  incandescent  electric 
lamps,  the  current  being  taken  from  the  same 
wires. 

A  slate  switcht)oard  has  mounted  upon  it  the 
necessary  switches  and  fuses,  pressure  gauge, 
two  automatic  pressure  controlling  gauges. 
adjustable  between  ten  and  forty  pounds  air 
pressure,  and  two  automatic  starters.  The 
controlling  gauges  are  constructed  much  like 
the  ordinary  pressure  gauge  with  two  adjust- 
able contact  points.     Attached  to  the  coil  is  a 


hammer  which  makes  and  breaks  the  circuit  as 
it  touches  one  or  the  other  of  these  terminals 
when  the  pressure  falls  below  the  low  point 
or  rises  to  the  high  point.  The  making  of  the 
circuit  causes  a  cutting  in  of  the  automatic 
starting  apparatus  and  this  in  turn  cuts  in  the 
motor.  When  the  air  pressure  reaches  the 
upper  limit  the  controlling  gauge  breaks  the 
circuit  cutting  out  the  starting  rheostat  when 
the  motor  stops.  A  three-pole  switch  permits 
the  use  of  both  motors  and  compressors,  oper- 
ated from  one  gauge  controller  if  desired.  The 
power  plant  is  so  designed  that  other  ejector 
stations  can  be  operated  from  it  when  de- 
sired. 


Failure  of  a  Reservoir  Dam  at  Shelton,  Conn. 


At  about  2  o'clock  in  the  morning  of  Febru- 
ary 22,  the  largest  dam  of  the  Shelton  Water 
Company,  about  two  miles  from  Shelton,  Conn., 
gave  way  without  warning.  The  water  rushing 
down  the  steep  and  narrow  valley  caused  the 
failure  of  a  masonry  I'am  lower  down,  and 
completely  gullied  out  several  streets  at  the 
north  end  of  the  town  and  badly  frightened  the 
inhabitants  of  several  houses  along  its  course. 
That  the  damage  done  was  not  greater  is  some- 
what remarkable.  The  company  considers  that 
the  cost  of  all  repairs  to  reservoir,  roads  and 
buildings   will   hardly  exceed   $5,000. 

There  are  three  dams  in  connection  with  the 
water  works  of  Shelton.  The  upper  one  forms 
the  main  collecting  and  storage  reservoir,  and 
is  500  or  600  feet  long  and  of  a  maximum 
height  of  18  or  20  feet.  It  was  built  many  years 
ago,  so  that  exact  data  as  to  its  construction 
are  not  available.  It  is  a  combination  earth 
and  masonry  dam,  the  masonry  consisting  of  a 
rubble  wall,  about  6  feet  thick  at  the  base,  prob- 
ably laid  with  natural  cement  mortar.  This 
wall  forms  the  downstream  face  of  the  dam  and 
has  a  batter  of  roughly  1  in  10.  It  rests  on 
the  natural  surface  of  the  ground  or  a  few  feet 
below.  The  main  body  of  the  dam  consists  of 
the  earth  embankment,  for  which  the  masonry 
apparently  acts  simply  as  a  retaining  wall.  This 
embankment,  which  is  about  10  feet  wide  on 
top,  is  largely  composed  of  clay  becoming  very 
slippery  when  wet.  The  water  face  of  the  dam 
is  protected  with  very  heavy  riprap,  having  a 
slope  of  perhaps  1  to  1  near  the  top  and  be- 
coming flatter  toward  the  bottom.  About  15 
feet  from  the  masonry  wall  there  is  a  single 
thickness  of  2-inch  horizontal  sheeting,  which, 
judging  from  the  portion  showing  in  the  break, 
was  badly  decayed. 

At  about  the  center  of  the  dam  there  is  a 
masonry  spillway  some  20  feet  wide,  and  at 
one  side  of  this  is  a  blow-off  pipe,  through 
which  the  water  was  discharged  when  neces- 
sary to  fill  up  the  smaller  pond  below.  It  was 
at  the  further  side  of  the  spillway  from  this 
blow-oft  that  the  break  occurred,  and  there 
seems  to  be  little  doubt  but  that  the  trouble 
was  caused  by  muskrats  burrowing  in  the  em- 
bankment. Evidently  the  water  found  its  way 
through  the  embankment  and  under  the  ma- 
sonry wall.  A  passage  once  having  been  formed 
at  that  time  of  night,  the  result  was  inevitable. 
A  peculiar  thing  about  the  break  is  that  the 
masonry  wall  remained  intact,  not  even  show- 
ing a  crack,  and  the  whole  reservoir  emptied  it- 
self through  a  hole  perhaps  25  feet  long  and  10 
or  12  feet  deep  under  the  wall.  As  the  reservoir 
covers  several  acres  and  as  it  was  full  at  the 
time  of  the  accident,  there  was  a  large  quantity 
of  water  discharged  through  the  break. 

About  a  mile  below  this  main  reservoir  is  a 
small  one  built  about  two  years  ago.  from  which 
a  12-inch  pipe  line  carries  the  water  supply  to 
Shelton.  This  reservoir  is  formed  by  a  masonry 
dam   25  or  30  feet  long.     As  there  is  a  broad 


level  stretch  of  meadow  just  above  this  dam 
the  force  of  the  flood  was  expended  at  this 
point  without  doing  serious  damage,  the  dam 
being  practically  uninjured.  Just  below  this 
dam  the  valley  becomes  narrow  and  steep  again 
and  the  course  of  the  water  was  barred  by  an 
old  masonry  dam  about  GO  feet  long  and  30  feet 
high,  which  had  not  been  used  for  several  years. 
The  flood  carried  away  about  10  feet  of  the  top 
of  this  dam  for  nearly  its  whole  length,  and 
passing  down  through  the  town  reached  a  cul- 
vert under .  Howe  Avenue,  the  main  street  of 
the  town.  This  culvert  was  6  feet  wide  and  7 
feet  high  and  the  fill  above  it  was  about  30  feet 
high.  The  water  overflowed  the  avenue  and 
cleaned  out  the  whole  gully  to  rock  bottom. 
Several  streets  in  the  town  were  washed  out 
and  the  foundations  of  two  or  three  houses 
partly  undermined,  and  when  the  flood  finally 
reached  the  power  canal,  which  runs  parallel 
with  the  Housatonic  River,  it  completely  chok- 
ed up  the  canal  with  a  mass  of  gravel  and 
debris. 


New  Laboratories  at  Rensselaer. 


The  chemical  laboratory  and  the  Proudfit 
Memorial  building,  which  were  recently  par- 
tially destroyed  by  fire,  are  being  rebuilt.  The 
chemical  laboratories  will  be  contained  in  two 
adjacent  and  connected  buildings.  These  build- 
ings contain  ten  rooms  including  a  large  lecture 
room  for  general  clfenistry,  two  large  main 
laboratories  for  quantitative  and  qualitative 
analysis,  small  laboratories  for  special  work, 
assaying,  and  water  analysis,  a  chemical  library 
and  a  recitation  room.  Besides  these  there 
will  be  weighing  rooms  and  closets  and  rooms 
lor  apparatus.  The  Proudfit  Memorial  Labora- 
tory will  have  three  stories  and  a  basement. 
Thirteen  of  its  rooms  will  be  used  for  the  lab- 
oratories and  lecture  rooms  of  the  Department 
of  Physics  and  Electricity.  Unusually  com- 
plete sets  of  generators  and  motors  with  the  nec- 
essary meters,  indicators  and  brakes,  as  well 
as  a  large  storage  battery,  will  be  installed  in 
the  electrical  laboratory.  One  room  will  be 
a  construction  and  repair  shop  for  apparatus. 
Three  rooms  will  be  used  as  laboratories  for 
the  Department  of  Mechanics.  One  will  con- 
tain the  100.000-pound  and  300,000-pound  test- 
ing machines  driven  by  an  electric  motor,  a 
wire  testing  machine,  and  one  of  50,000  pounds' 
capacity  for  testing  long  columns.  Another  will 
be  completely  equipped  as  a  modern  cement 
testing  laboratory.  The  third  will  contain  a 
rattler  for  testing  paving  bricks.  Adjacent  to 
this  building  will  be  the  boiler  house,  contain- 
ing two  75-horse-power  Babcock  &  Wilcox  boil- 
ers, one  with  a  superheater  for  experimental 
tests,  and   a  steam  turbine. 


The  Block  Pavement  laid  in  Pitchburg,  Mass., 
during  1902  has  been  with  pebble  and  pitch 
joints  and  on  a  sand  foundation,  according  to 
the  annual  report  of  City  Engineer  David  A. 
Hartwell,  with  the  exception  of  the  paving  be- 
tween car  tracks,  which  was  with  pebble  and 
sand  joints  on  a  cement  concrete  foundation. 


The  Des  Moines  Water  Supply,  according  to 
a  small  pamphlet  issued  by  the  Water  Works 
Compapy,  is  drawn  from  galleries  in  the  gravel 
beds  along  the  bank  of  the  Raccoon  River.  25 
or  30  feet  below  the  surface.  The  pumping 
plant  consists  of  an  8,000.000-galIoTi  Holly 
pump,  a  5,000.000-gaIlon  Gaskell  pump,  and  a 
6.000, 000-gallon  Worthington  pump.  The  pres- 
ent daily  consumption  of  water  is  about  5.000.- 
000  gallons  per  day.  There  has  been  some 
trouble  with  the  supply  due  to  the  growth  of 
crenothrix  in  the  water,  and  it  is  very  hard, 
but  otherwise  is  of  good  quality. 
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Data  on  Illumination. 


At  a  recent  meeting  of  the  Northwestern 
Electrical  Association,  at  P.}ilwaukee,  Wis., 
some  valuable  data  were  given  by  Mr.  W.  D. 
Ryan,  of  the  Lynn,  Mass.,  works  of  the  General 
Electric  Company  on  the  subject  of  illumination, 
particularly  with  respect  to  arc  lighting.  While 
he  recognized  the  difficulty  of  offering  definite 
data  on  the  amount  of  light  required  to  il- 
luminate a  given  area,  on  account  of  the  wide 
difference  of  opinion  as  to  the  volume  of  light 
which  should  be  called  satisfactory  for  a  given 
set  of  conditions,  and  the  fact  that  the  condi- 
tions are  so  variable,  he  has  succeeded,  after  a 
careful  study  of  general  lighting,  in  compiling 
the  figures  printed  in  the  accompanying  table. 
Besides  these  figures,  which  will  answer  tor 
average  conditions,  he  has  added  a  maximum 
and  a  minimum  to  cover  extremely  good  or 
very   bad   conditions   of   lighting. 

His  explanation  regarding  the  figures  were 
substantially  as  follows:  It  will  not  be  necc-s- 
sary  to  differentiate  between  alternating  or 
direct  current  as  one  set  of  figures  will  in  gen- 
eral answer  for  either,  nor  will  it  be  necessary 
to  consider  the  size  of  the  unit.  If  the  area 
illuminated  has  a  high-studded  ceiling  of  say 
14  or  15  feet,  it  is  better  practice  to  use  say  G- 
ampere  lamps  and  take  iidvautage  of  the  higher 
efficiency  of  the  larger  units.  If,  on  the  con- 
trary, the  ceiling  is  low,  s^  8  or  10  feet,  an-.l 
there  are  a  number  of  obstructions  which  would 
intercept  the  light  from  the  various  lamps,  to 
get  the  best  effect  it  will  be  necessary  to  use 
small  units  of  say  4  amperes.  The  better  dis- 
tribution of  the  small  units  in  this  particular 
case  would  offset  the  higher  efficiency  of  the 
larger  units.  The  amount  of  power  consumed 
per  square  foot  should  figure  up  about  the  same 
in  either  case. 

When  laying  out  a  lighting  plan,  if  the  ques- 
tion arises  of  a  few  watts  more  or  less  one  way 
or  the  other,  he  believed  it  might  be  well  to 
liear  in  mind  that  as  an  advertising  feature,  a 
strong  illumination  inside  associates  itself  bet- 
ter with  the  building  making  the  display,  than 
a  moderate  light  inside  and  an  incandescent 
display  on  the  front  of  the  building.  In  many 
cases  it  would  be  better  policy  to  add  the  power 
expended  on  the  front  of  the  building. to  the 
lighting  of  the  interior.  This  he  believes  is  a 
point  of  considerable  importance,  and  well 
worthy  of  consideration,  as  it  would  not  only 
act  in  many  cases  as  a  better  advertising  fea- 
ture, but  would  undoubtedly  result  in  increased 
sales  due  to  the  superior  light. 

Watts*  Per  Square  Foot  for  High  Class  Arc  Lighting. 

Average 

(1)11  Kange  of 

Building.  ditions.         variation. 

Machine  shops,  high  roofs,  elec- 
trically driven  machinery,  no 
belts    7,")  .5     to  1 

Machine  shops,  low  roofs,  belts 
and  other   obstructions 1  .75    "   1.23 

Hardware   and    shoe   stores 7."i  .5      "    1 

Department  stores,  light  mate- 
rial,  brlc-a-brac,    etc 1  .75    "   1.25 

Department  stores,  colored'  ma- 
terial         1.2.")  1  "    1.5 

Mill  lighting,  plain  white  goods  1.1  .9      "   1.5 

Mill  lighting  colored  goods,  high 
looms    1.3  1.1      "1.5 

General  office,  no  incandescents.  1.5  1.25    "   1.75 

Drafting  rooms    1.73  1.5      "2 

'Energy  based  on  watts  at  lamp  terminals. 

He  also  referred  in  his  lecture  to  his  con- 
centric light  diffuser,  which  the  General  Elec- 
tric Company  has  introduced,  to  reduce  what 
remains  in  the  enclosed-arc  lamp  of  the  ob- 
jectionable wandering  arc.  With  the  diffuser 
he  said  that  one  could  get  along  with  25  per 
cent,  less  lights,  but  he  did  not  advocate  that 
reduction,  urging  rather  that  customers  get 
Ijetter  light  with  the  same  amount  of  power. 
He  mentioned  an  instance  where  10,=;  incandes- 
cent lamps,  used  with  five  arcs,  were  replaced 


by  five  other  area  with  diffusers;  no  more  pow- 
er was  used  and  the  light  was  much  better 
and  better  diffused.  He  stated  that  the  diffuser 
makes  the  illuminating  power  of  the  lamp  prac- 
tically independent  of  the  nature  or  color  of  the 
ceiling;  that  is,  it  is  immaterial  whether  the 
ceiling  is  light  or  dark. 


Weakening   of   Cylindrical   Vessels   by   Manholes. 


In  the  course  of  an  investigation  made  by  Prof. 
C.  Bach  on  some  boiler  explosions  two  cylindri- 
cal vessels  provided  with  proper  manholes  were 
tested  by  him.  As  reported  by  Prof.  Bach  in  a 
recent  number  of  the  "Zeitschrift  des  Vereines 
deutscher  Ingenieure,"  the  two  cylindrical  ves- 
sels were  made  of  tough  cast  iron,  cast  from 
the  same  material  and  ladle.  Their  inside  diam- 
eter was  23.6  inches  and  the  thickness  of  the 
shell  was  0.79  inch.  The  length  over  all 
each  vessel  was  G2  inches,  and  it  was  made  up 
of  31.5  inches  of  cylindrical  shell  and  two  domed 
heads.  One  of  these  spherical  ends  extended 
into  a  cylindrical  portion  7.5  inches  inside  diam- 
eter, closed  by  a  cover  securely  bolted  to  it.  One 
vessel  was  subjected  to  a  hydrostatic  test  and 
the  pressure  required  to  break  it  was  thus  de- 
termined. In  the  other  vessel  a  manhole  was 
cut  by  Ijoring  and  reaming  and  then  closed  by  a 
suitable  manhole  cover.  The  manhole  was  el- 
liptical 15  by  11.8  inches  and  the  edges  did  not 
show  any  cracks  or  defects.  This  vessel  was  also 
tested  to  failure  by  hydrostatic  pressure.  The 
vessel  without  the  manhole  broke  at  a  pressure 
of  990  pounds  per  square  inch  and  the  one  with 
the  manhole  at  330  pounds  per  square 
inch.  The  former  practically  failed  by 
cracking  longitudinally  for  the  whole 
length  on  one  side,  while  the  latter 
cracked  longitudinally  from  the  apex  of  the 
manhole  ellipse  to  one  of  the  heads.  The  frac- 
tured surface  of  the  first  vessel  showed  at  three 
points  less  thickness  of  shell  by  0.138  inch  due 
to  the  provision  for  the  core  made  In  casting. 

In  discussing  the  results,  two  cases  were  con- 
sidered: First,  averaging  the  shell  thickness 
for  the  whole  length  of  the  straight  portion  giv- 
ing 0.725  inch;  and,  second,  considering  the  re- 
duced thickness  in  mid-lengch  of  the  cylindri- 
cal portion  giving  a  shell  thickness  of  0.738 — 
0.138=0.6  inch.  Applying  the  well  known  for- 
mula for  the  strength  of  cylindrical  vessels, 
2ts=pd,  the  stress  in  the  shell  may  be  computed. 
Here  t  is  the  thickness  of  the  vessel  in  inches; 
d,  the  inner  diameter  of  the  shell  in  inches; 
p,  the  hydrostatic  pressure  at  failure  in  pounds 
per  square  inch;  s,  the  breaking  stress  in 
pounds  per  square  inch.  For  a  diameter  d=23.7 
inches,  the  first  case  gives  s  :-  1,620;  the  second 
case  gives  s  —  1,955.  On  the  fractured  surface 
of  the  vessel  with  the  manhole  no  weakened 
spots  were  found.  The  diameter  was  d  ^  23.6 
inches,  thickness  of  shell  at  manhole,  0,807  inch. 
The  above  determined  values  of  the  break- 
ing stress  of  the  first  shell  should  give 
when  applied  to  this  shell  the  following 
values  for  the  hydrostatic  pressure  it  could  sus- 
tain. For  s  —  1,620  :  p  =  1,110;  for  s  =  1,955  : 
p  =  1,340.  But  the  shell  with  the  man- 
hole failed  under  a  pressure  of  330  pounds. 
The  relative  strengths  of  the  vessel  without 
manhole  and  the  vessel  with  manhole  will  then 
be:  For  first  case,  1,110  :  330  =  3.37  :  1,  and  for 
the  second  case,  1,340  ■  330  ^  4.07  :  1,  or  an 
average  of  3.73  to  one. 

Owing  probably  to  the  difference  of  the  tem- 
lierature  of  the  iron  when  cast  from  the  same 
ladle,  the  tensile  stress  of  test  pieces  of  the 
two  shells  showed  considerable  differences, 
which  reduces  the  above  ratio  of  strength  of 
vessels  to  3.27  to  1.  It  thus  follows  that  the 
ratio  of  the  strength  of  a  cylindrical  vessel  with- 
out manhole  to  the  strength  of  an  Identical 


cylindrical  vessel  with  manhole  is  3.27  to  1.  A 
similar  test  made  some  years  ago  on  a  cylindri- 
cal vessel  with  a  side  branch  connecting  to  it 
gave  the  ratio  of  2.73  to  1. 

The  reason  for  this  very  great  weakening 
can  be  found  in  the  first  place  in  the  unequal 
distribution  of  the  tensile  stresses  due  to  the 
portion  cut  out.  In  audition  there  are  the  bend- 
ing stresses  caused  at  the  edges  of  the  hole  by 
the  pressure  of  the  manhole  cover  against  the 
shell,  due  to  the  pressure  of  the  fluid  inside  of 
the  vessel.  In  the  case  of  one  of  the  exploded 
boilers,  this  pressure  at  the  edges  amounted,  for 
60  pounds  per  square  inch  above  atmospherir. 
pressure,  to  about  67,000  pounds.  Consiuering 
the  stresses  caused  by  this  load,  which  is  re- 
sisted by  the  bending  strength  of  a  plate  ^  to 
5/16  inch  thick  it  will  be  recognized  at  once 
that  stresses  will  be  induced  here  which  will 
pass  far  outside  of  the  allowable  limits.  The 
stresses  caused  by  the  tightening  of  the  manhole 
cover  should  also  be  added,  especially  in  view  of 
their  repeated  occurrence.  If  the  material  of 
the  shell  is  tough  it  will  yield  and  undergo  per- 
manent deformation,  throwing  thereby  some  of 
its  load  to  the  surrounding  material.  If  the  ma- 
terial is  brittle  it  will  break  under  a  sufficiently 
high  pressure,  and  this  result  will  be  hastened 
by  fine  cracks  at  the  edges  of  the  hole. 

From  the  above,  it  can  be  seen  that,  while 
tests  on  cast-iron  cannot  be  directly  applied  to 
tough  wrought  iron  or  steel,  the  manhole  forms 
a  very  weak  portion  of  a  boiler  unless  the  edges 
have  been  sufficiently  strengthened  by  reinforc- 
ing or  by  making  the  plate  containing  the  man- 
hole of  greater  thickness. 


Stevens  Institute  of  Technology,  Hoboken,  N. 
J.,  has  recently  received  from  Mr.  Andrew  Car- 
negie, vice-president  of  the  board  of  trustees, 
an  additional  endowment  of  |125,000  for  the 
Carnegie  Laboratory   of  Engineering. 


The  Extension  of  the  Sewer  System  of 
Brooklyn,  N.  Y.,  to  provide  for  the  rapidly  in- 
creasing population  in  the  outlying  districts  is 
being  carried  on  as  fast  as  the  appropriations 
for  su^h  work  will  allow.  Superintendent  of 
Sewers  John  Thatcher  .states  that  proposals  for 
three  contracts  in  the  Paerdegat  and  Parkville 
sections  at  a  total  estimated  coat  ot  $920,200 
will  be  asked  for  about  March  4.  The  work, 
which  will  all  be  in  open  cut,  will  include 
brick  sewers  ranging  in  size  from  12  feet  to  30 
inches  and  a  small  amount  of  pipe  sewers. 


Mr.  N.  P.  Simin,  Chief  Engineer  of  the  Mos- 
cow, Russia,  water  works,  who  is  pleasantly 
remembered  by  many  American  engineers  who 
met  him  during  his  visit  to  this  country  a  few 
years  ago,  has  just  sent  The  Engineering 
Record  eight  technical  pamphlets,  the  titles  of 
which,  given  below,  indicate  that  Russian  en- 
gineers are  giving  earnest  attention  to  up-to- 
date  water-works  problems,  Mr.  Simin  is  the 
author  of  all  the  papers  but  the  last.  The  titles 
are:  "The  Corrosion  of  Water  Pipes  by  Return 
Currents  of  Electric  Street  Cars;"  "The  Do- 
mestic Fire  Protection  Water  Works  at  Tobolsk, 
Siberia,  of  the  System  of  N.  P.  Simin,  C.  E.;" 
"The  Desirability,  the  Possibility  and  the  Use- 
fulness of  Building  City  Water  Works  Adapted 
to  a  Direct  Fighting  of  Fires;"  "New  Direc- 
tions in  the  Art  of  Purification  of  Public  Water 
Supplies;"  "Ozonization  of  Water  as  a  Method 
to  Overcome  the  Defects  of  its  Filtration  for 
Public  Water  Supplies;"  "Scientific  Investiga- 
tion of  the  American  Method  of  Water  Purifi- 
cation and  Cases  of  Its  Practical  Application;" 
"About  Fire  Protection  Water  Works;"  "Re- 
sults of  the  Use  of  the  Samara  Domestic  Fire 
Protection  Water  Works  During  15  Years  ot 
Their  Existence,  (from  1887  to  1902)," 
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Impounding     Mining     Debris     in    Yuba     Siyer, 

California. 

B;  Franklin  Ulffle.  M.  Am.  Soc.  C.  K. 


During  the  early  eighties  the  watershed  of 
the  Yuba  River,  California,  was  the  scene  of 
the  most  extensive  hydraulic  mining  opera- 
tions in  the  world.  The  mines  were  bountifully 
supplied  with  water  by  elaborate  systems  of 
storage  reservoirs,  ditches,  flumes  and  pipe 
lines.  The  reservoirs  of  three  of  the  largest 
mines  covered  a  combined  area  of  11,600  acres. 
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or  about  18  square  miles.  Their  combined  ca- 
pacity was  2,200,000,000  cubic  feet.  Five  of  the 
largest  mining  and  ditch  companies  had  in  op- 
eration 650  miles  of  ditches  and  flumes  with  & 
total  carrying  capacity  of  24,000  miner's  inches, 
or  nearly  500  cubic  feet  per  second.  The  plants 
of  these  five  companies  represented  an  aggre- 
gate cost  of  $4,000,000. 

The  North  Bloomfield  mine  was  the  largest 
hydraulic  mine  in  this  section.  Its  operations 
were  confined  to  the  ancient  river  channel  on 
San  Juan  Ridge,  which  lies  between  the  Middle 
and  South  Forks  of  the  Yuba.  This  channel  is 
about  25  miles  long,  from  3,000  to  8,000  feet 
wide,  and  from  300  to  600  feet  deep.  Its  gravel 
contents  were  estimated  to  be  about  800,000,000 
cubic  yards,  100,000,000  of  which  had  been  re- 
moved when  mining  was  discontinued  by  de- 
cree of  the  United  States  Circuit  Court.  The 
discharge  of  the  vast  quantities  of  debris  from 
the  North  Bloomfield  and  other  mines  into  the 
Yuba  and  Its  tributaries  resulted  in  the  de- 
struction of  valuable  farming  lands  in  the  val- 
leys b«low  and  the  shoaling  of  the  channels  of 
the  Feather  and  Sacramento  Rivers,  both  navi- 
gable streams.  Levees  were  constructed  along 
the  lower  Yuba  to  protect  the  town  of  Marys- 
vUle  and  the  surrounding  country  from  further 
injury,  but  not  until  the  channel  had  been 
completely  filled  by  the  debris,  and"  15,000  acres 
of  rich  farming  and  horticultural  lands  had 
been  ruined.  In  1884,  after  a  long  period  of 
litigation,  the  farmers  were  successful  in  ob- 
taining from  the  United  States  Circuit  Court  a 
decision  which  had  the  effect  of  closing  all  the 
•hydraulic  mines  operating  on  the  watershed  of 
the  Yuba  River.  The  decree  of  the  Court  "per- 
petually enjoined  and  restrained  the  defendants 
from  discharging  or  dumping  into  the  Yuba 
or  any  tributaries  to  said  river,  or  any  of  Its 
forks  or  branches  .  .  .  any  of  the  tailings, 
boulders,  cobblestones,  gravel,  sand,  clay,  de- 
bris or  refuse  matter  from  any  of  the  tracts  of 
mineral  lands  or  mines  described  in  the  com- 
plaint." 

The  ultimate  effect  of  tble  decision  was  to 


<lose  every  hydraulic  mine  situated  on  the 
watersheds  of  the  Sacramento  and  San  Joaquin 
rivers.  Nine  years  later  Congress  passed  an 
act  permitting  hydraulic  raining  in  the  eu-- 
joined  districts,  under  certain  restrictions.  The 
act  provided  for  the  appointment  by  the  Presi- 
dent of  a  commission  composed  of  three  oSi- 
cers  of  the  Corps  of  Engineers  U.  S.  A.  This 
commission,  styled  the  California  Debris  Com- 
mission, is  empowered  to  issue  permits  for 
hydraulic  mining  when  satisfied  that  the  ap- 
plicants have  made  adequate  provisions  for  im- 
pounding tailings.  Permits  are  subject  to  can- 
cellation whenever  it  is  apparent  to  the  com- 
mission that  the  debris  is  not  being  properly 
impounded.  Although  several  hundred  mines 
in  the  State  have  resumed  operations  since 
1893,  the  large  mines  of  the  Yuba  have  re- 
mained practically  inactive;  and  while  little 
if  any  debris  has  been  added  to  the  Yuba  and 
its  tributaries  for  a  period  of  18  years,  the  an- 
nual floods  have  continued  to  carry  down 
detritus  from  the  old  deposits.  As  a  result,  the 
bed  of  the  lower  Yuba  is  rising  higher  above  the 
surrounding  country  each  year,  while  the 
Feather  and  Sacramento  Rivers  are  gradually 
becoming  more  shoal. 

After  an  exhaustive  study  of  the  conditions 
prevailing  in  the  Yuba,  the  Debris  Commission 
have  formulated  a  comprehensive  plan  for  stor- 
ing the  detritus  now  in  the  river  above  the 
levees.  This  is  to  be  accomplished  by  con- 
structing barriers  across  the  channel  about  14 
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through  a  by-pass  at  its  northerly  end.  No  water 
can  pass  over  the  dam  until  the  flood-flow 
reaches  19,000  second-feet.  It  is  estimated  that 
with  a  maximum  flood-flow  of  125,000  second- 
feet  the  by-pass  will  carry  70,000  second-feet 
with  a  weir  depth  of  7  feet,  and  that 
55,000  second-feet  will  pass  over  the  dam 
with  a  crest  depth  of  3V.  feet.  Barrier 
No.  2  will  be  built  about  y«,  mile  above 
barrier  No.  1,  and  will  be  of  similar 
construction.  Its  height  will  be  approximately 
40  feet  above  the  present  river  bed.  and  its 
crest  length  will  be  about  l,0uo  feet.  It  will 
be  built  up  gradually.  Although  submerged  at 
all  stages  of  the  river,  the  dam  will  be  amply 
protected  from  undermining  by  the  water  cush- 
ion formed  by  barrier  No.  1.  The  two  barriers 
combined  will  raise  the  plane  of  the  river  bed 
about  40  feet,  reducing  its  gradient  to  about  15 
feet  per  mile.  It  is  estimated  that  36,000,000 
yards  of  coarse  material  will  be  impounded  be- 
hind these  structures  at  a  cost  of  7/10  cent  per 
cubic  yard. 

The  flood  overflow  barrier  (see  Map  B)  will 
be  a  rock-filled  crib  dam  extending  from  the 
inlet  wall  of  the  settling  basin  to  the  north 
bank  of  the  river.     Its  length  will  be  4.000  feet. 
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miles  above  Marysville  to  restrain  the  coarse 
material,  and  a  settling  basin  a  few  miles  below 
the  barriers  to  store  the  sediment  carried  there 
in  suspension.  The  plan  also  provides  for  the 
control  of  the  channel  below  the  storage  basin 
and  the  reclamation  of  the  extensive  deposits 
lying  on  either  side. 

The  site  selected  for  barrier  No.  1  (see  Map 
A)  is  about  14  miles  above  Marysville.  The 
contract  for  this  portion  of  the  impounding 
works  has  been  awarded  to  the  Atlantic,  Gulf 
&  Pacific  Co.,  of  San  Francisco,  and  construc- 
tion is  now  in  progress.  Barrier  No.  1  will  be  a 
rock  and  brush  dam  with  a  masonry  crest  and 
a  double  row  of  piles  driven  in  the  toe.  Its 
height  will  be  about  20  feet,  and  its  crest  length 
about  1,100  feet.  Except  in  flood  stages  the 
water  of  the  river  will  flow  around  the  dam. 
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Its  crest  will  be  4  feet  higher  than  the  in- 
lets to  the  settling  basin  and  4  feet  lower  than 
the  top  of  the  basin  wall  at  the  junction.  The 
flood  overflow  barrier  is  designed  to  regulate 
the  discharge  when  flood  water  passes  over  it; 
to  maintain  the  necessary  level  of  the  water 
to  insure  the  maximum  flow  into  the  settling 
basin;  and  to  act  as  a  grade  consumer. 

The  Daguerre  Point  barrier  will  be  a  brush 
and  gravel  structure  3,000  feet  long  and  14  feet 
high,  extending  across  the  channel  from  Da- 
guerre Point  southerly  to  the  Bortherly  wall  of 
the  settling  basin.  The  chief  object  of  this 
barrier  is  to  divert  a  portion  of  the  flood  water 
through  Daguerre  Cut,  which  will  have  a  bot- 
tom width  of  430  feet  through  the  body  of  the 
cut  and  a  width  of  fiOO  feet  at  the  entrance. 
In  entering  the  cut  the  water  will  flqw  over  a. 
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wall  and  apron  of  concrete.  The  settling  basin 
will  be  about  three  miles  below  barrier  No.  1. 
It  will  have  a  length  of  three  miles  and  an  aver- 
age width  of  half  a  mile.  It  will  be  divided  lon- 
gitudinally into  two  sections  by  a  partition 
wall.  The  southerly  wall  will  consist  partly  of 
the  I.,inda  Levee  and  partly  of  the  natural  bank. 
The  inlet  and  northerly  walls  will  consist  of 
rock-faced  embankments.  The  outlet  wall  will 
be  built  of  brUsh  and  gravel  to  the  height  nec- 
essary for  beginning  operations,  after  which  it 
will  be  built  up  gradually  as  the  silt  is  depos- 
ited behind  it,  the  object  being  to  keep  the 
crest  2  or  3  feet  above  the  plane  of  the  deposit. 
The  inlet  and  outlet  walls  will  be  provided  with 
four  gates  each,  by  means  of  which  the  in- 
flow and  outflow  can  be  regulated  as  the  con- 
ditions may  warrant.  The  water  will  leave  the 
basin  through  concrete  culverts  in  the  lower 
story,  and  by  a  weir  device  above.  The  four 
openings  in  the  entrance  wall  will  be  suffi- 
ciently large  to  accommodate  the  average  win- 
ter flow  of  the  river.  The  settling  basin  will 
cover  an  area  of  about  1,000  acres,  and  will  have 
a  capacity  of  about  14,000,000  cubic  yards  of 
sediment,  the  cost  of  impounding  which  will  be 
about  1%  cents  per  cubic  yard.  By  extending 
the  basin  westwardly  the  storage  capacity  can 
be  increased  to  60,000,000  cubic  yards. 

In  reporting  on  this  project  to  the  Chief  of 
Engineers,  the  Debris  Commission  emphasize 
the  fact  that  provision  has  been  made  only  for 
the  storage  of  the  detritus  now  in  the  Yuba, 
and  that  not  until  this  shall  have  been  success- 
fully accomplished  will  it  be  possible  to  de- 
termine whether  or  not,  by  enlarging  the  works, 
the  tailings  from  future  hydraulic  mining  op- 
erations can  be  taken  care  of  without  requir- 
ing each  mine  to  impound,  either  wholly  or  par- 
tially, its  own  debris.  A  joint  appropriation  of 
$800,000  by  the  Federal  and  State  governments 
is  now  available  for  constructing  restraining 
barriers  in  the  tributaries  of  the  Sacramento. 
It  has  been  decided  to  confine  this  appropria- 
tion to  the  Yuba  River  since  this  stream  con- 
tains more  debris  than  all  the  other  streams 
of  the  watershed  of  the  Sacramento  combined. 

The  reclamation  of  the  vast  deposits  of  de- 
bris between  the  settling  basin  and  Marys- 
ville  will  follow  the  construction  of  the  works 
described.  Although  no  well-defined  plans  have 
been  adopted  for  this  work,  the  report  of  the 
commission  mentions  in  a  general  way  that 
measures  will  be  taken  to  confine  the  flow  of 
the  river  to  a  single  channel,  and  that  the  op- 
erations will  consist  of  clearing  brush  to  facili- 
tate flow,  closing  side  channels,  building  brush- 
work  spurs  to  direct  the  current,  dredging, 
snagging,  etc. 

The  whole  project,  as  outlined  by  the  De- 
bris Commission  and  Assistant  Engineer 
Vischer,  is  distinctively  unique,  since  there  is 
no  record  of  anything  of  the  kind  ever  having 
been  undertaken. .  The  problems  involved  have 
been  so  thoroughly  investigated,  however,  that 
there  would  seem  to  be  little  doubt  concerning 
the  ultimate  success  of  the  experiment.  The 
writer  is  largely  indebted  to  the  comprehensive 
report  of  Mr.  Hubert  Vischer,  assistant  engi- 
neer, for  much  of  the  information  contained  in 
this  article. 

Through  the  courtesy  of  R.  P.  .lohnston, 
first  lieutenant,  Corps  of  Engineers,  there  are 
added  some  detail  drawings  and  extracts 
from  the  specifications  for  barrier  No.  1  of  the 
above  work.  Half  the  expense  is  to  be  borne 
by  the  federal  government  and  half  by  the 
State  of  California.  At  the  location  for  this 
barrier  the  Yuba  River  has  a  total  width  at 
high  water  of  1,500  feet,  but  at  low  water  there 
Is  usually  only  a  channel  about  100  feet  wide 
with  2%  feet  of  water.  The  work  involves  the 
I'urnlshing  and   placing  of  the  following  mate- 


rials: 50,000  linear  feet  of  Wakefield  sheet 
piles,  13,000  feet  B.  M.  of  capping,  2,333  square 
yards  brush  mattress,  1,500  square  yards 
brush  carpet,  3,400  tons  random  stone,  6,000 
cubic  yards  earth  fill,  1,000  cubic  yards  giant 
backing  and  1,200  cubic  yards  loose  brush.  The 
piles  are  cut  off  about  1  foot  above  the  bed 
of  the  stream,  and  capped  with  two  pieces  of 
3xl0-lnch  lumber  bolted  every  6  feet  with  %- 
inch  bolts  and  each  spiked  to  alternate  piles 
with   6-inch  wire   spikes. 

Brush  may  be  of  any  Uve,  straight  brush,  willow 
preferred,  as  long  as  practicable,  but  no  piece  to  be 
less  than  4%,  feet  long.  The  brush  for  fascines  will 
consist  mostly  of  straight  single  pieces,  no  piece  to  be 
greater  than  1%  Inches  In  diameter  at  the  butt.  The 
brush  for  other  purposes  must  be  of  such  character 
and  so  placed  that  it  will  lie  compactly;  no  piece  to 
be  more  than  2  inches  In  diameter  at  the  butt.  Stiff, 
bushy  brush  like  manzanita,  oak,  etc.,  will  not  be 
acceiJted. 

I'oles  where  used  are  to  be  from  2  to  4  inches  In 
diameter  at  the  tips  and  as  long  as  practicable.  All 
boughs  are  to  be  trimmed  off  and  the  poles  are  to  be 
sufficiently  utraight  and  flexible  to  He  compactly  In  the 
work. 

The  brush  (for  the  mattress)  is  to  be  bundled  and 
made  Into  fascines  of  selected  straight  brush,  each 
fascine  to  be  not  less  than  2U  feet  lu  length,  unless 
otherwise  ordered,  and  12  Inches  In  diameter,  and  to 
be  tightly  compressed  at  Intervals  of  3  feet  with  a 
chain  or  heavy  rope  and  lever  compressor,  and  while 
so  compressed  to  be  tightly  bound  at  the  ends  and  at 
each  3  feet  of  length  with  two  turns  of  No.  18  black 
annealed  wire,  the  ends  of  the  wire  to  be  securely 
twisted  to  each  other  and  then  bent  into  the  brush. 
These  fascines  are  then  to  be  laid  side  by  side,  in 
place,  approximately  parallel  to  the  current,  the  upper 
end  of  each  fascine  In  contact  with  the  row  of  sheet 
piling.  On  these  fascines,  and  at  right  angles  to  same, 
four  rows  of  binder  fascines  are  to  be  securely  fas- 
tened ;  the  binder  fascines  are  to  be  built  exactly  like 
the  others  except  that  they  must  be  made  as  much 
longer  as  may  be  required,  each  binder  fascine  to  be 
securely  fastened  to  each  alternate  fascine  beneath  by 
two  turns  of  No.  16  black  annealed  wire. 

The  brush  for  protection  or  carpet  above  sheet  pil- 
ing is  to  be  laid  in  a  reasonably  compact  layer  about 
1  foot  in  thickness,  part  of  the  brush  parallel  to  the 
jurrent  and  pavt  ^it  right  angles  to  it.  This  layer  of 
brush  is  to  be  10  feet  wide  and  is  to  follow  the  sheet 
piling. 

The  brush  mattress  and  carpet  are  to  weighted, 
as  fast  as  laid,  with  a  layer  about  1  toot  thick  of 
stone  placed  by  hand  in  the  form  of  a  rough  pave 
ment,  50  per  cent,  of  the  stone  by  weight  to  be  in 
pieces  each  weighing  500  pounds  or  more,  3D  per  cent, 
in  pieces  from  300  to  5U0  pounds  each,  and  20  per 
cent.  In  smaller  pieces  to  be  chinked  in  by  hand  be- 
tween and  around  the  larger  pieces. 

Portland  Cement  in  Construction. 


The  Association  of  Portland  Cement  Manu- 
facturers has  just  issued,  from  the  president's 
office,  Philadelphia,  a  report  of  the  committee 
on  new  uses  of  cement,  presented  by  its  chair- 
man, Mr.  T.  H.  Duniary.  The  report  enumer- 
ates about  twenty-five  different  uses  for  cement, 
some  of  which  are  novel  and  others  of  which 
are  extensions  or  adaptations  of  well  known 
constructions.  Taken  in  conjunction  with  the 
standard  use  of  Portland  cement  for  all  kinds 
of  masonry  and  concrete  work,  and  the  grow- 
ing substitution  of  concrete  for  ashlar  masonry, 
it  indicates  the  extent  of  its  practical  applica- 
tion and  explains  why  the  production  of  so 
many  large  mills  has  of  late  years  often  failed 
to  keep  pace  with  the  demand.  A  partial  list 
of  the  new  uses  of  cement  mentioned  in  this 
report  includes  protection  of  structural  steel 
by  a  Portland  cement  wash,  or  by  dense  stone 
or  cinder  concrete  mixed  wet  and  applied  after 
the  steel  is  thoroughly  cleaned  by  scraping, 
pickling,  sand  blast  or  equivalent  process;  con- 
crete piles  to  replace  timber  In  mining  shafts 
and  tunnels;  hollow  concrete  blocks  to  replace 
brick  work;  injected  grout  to  construct  founda- 
tions and  other  masonry  below  the  surface  in 
inaccessible  quicksand;  concrete  piles  cast  in 
steel  shells,  driven  into  the  ground,  as  de- 
scribed in  The  Engineering  Record  of  Dec.  27, 
1902;    waterproofing   for   the   riveted    cases   at 


c" rilled  petroleum  wells  in  Russia;  butts  for 
wooden  telegraph  poles;  burial  vaults;  veneer- 
ing for  dwelling  houses;  railroad  cross  ties, 
which  are  stated  to  cost  three  times  as  much 
as  oak,  and  to  last  twenty-five  times  as  long; 
reinforced  reservoirs  for  oil,  water,  etc.;  stor- 
age tanks  with  skeleton  steel  construction  to 
contain  dry  material;  slow  setting  concrete  to 
exclude  water  from  mines;  ballast  tanks  on 
board  ship;  fuel  bricks  made  with  coal  dust; 
wheel  tracks  on  concrete  beams  proposed  for 
an  automobile  track  between  New  York  ana 
Chicago. 


Letter  to  the  Editor. 


Computations  foe  Two-Hinoed  Arch. 
Sir: — In  your  issue  of  February  14  there  ap- 
pears a  short  commiinication  signed  by  "C.  S.," 
which  would  seem  to  make  the  proportioning  of 
a  two-hinged  arch  a  matter  of  recreation.  C.  S. 
states  that,  after  reactions  are  assumed  and 
members  proportioned  on  the  stresses  found, 
from  the  change  in  length  in  every  member, 
the  deflection,  horizontal  and  vertical,  in  every 
triangle,  is  laid  off  to  increased  scale  and  the 
total  deformation  of  the  frame  easily  summed 
up  with  due  regard  to  the  leverage.  He  does 
not  say  to  what  scale  a  triangle  whose  sides 
change  about  one-three-thousandth  in  length 
should  be  drawn  to  make  this  change  measur- 
able. He  does  not  state  what  deflects  or  what 
remains  stationary  to  gauge  the  deflection  by. 
There  are  a  few  other  practical  points  that  are 
not  quite  clear.  The  last  paragraph  states  that 
the  application  of  the  elastic  theory  is  rare, 
and  intimates  that  assumptions  based  upon  it 
are  subject  to  risk.  His  own  method  is  the 
elastic  theory  pure  and  simple;  how  else  could 
he  find  the  change  in  length  of  the  members? 
If  the  elastic  theory  is  so  uncertain,  are  we  to 
quit  designing  girders  and  beams  of  any  sort 
by  it?  Are  columns,  and  almost  everything 
else  that  we  are  called  upon  to  proportion  in 
steel  work,  resting  upon  a  theory  that  is  of  rare 
application?  If  so,  it  is  time  for  C.  S.  to  come 
out  from  under  the  bushel  and  light  our  way 
to  something  more  sure. 

Very  respectfully, 

EdWABD   GiODFBEY. 

Pittsburg,  Pa.,  February  17,  1903. 


The  Pennsylvania  Railroad  Company,  accord- 
ing to  a  statement  issued  from  the  office  of  the 
chief  engineer,  Mr.  William  H.  Brown,  laid  on 
its  various  lines  during  the  year  1902,  a  little 
over  156  miles  of  track,  of  which  12.4  miles 
were  on  sidings. 


A  Search  for  the  Magnetic  North  Pole  is  to 
be  made  during  the  coming  spring  by  Capt. 
Roald  Amundsen,  of  Norway,  according  to 
"The  Western  Electrician."  He  will  make  a 
magnetic  survey  of  the  vicinity  of  the  pole  and 
attempt  to  determine  whether  it  is  a  point  or 
a  restricted  area. 


The  Philadelphia  Engineers"  Club  had  an  un- 
usually large  and  interesting  meeting  on  the 
evening  of  February  21.  Mr.  John  W.  Hill, 
chief  engineer  of  the  Bureau  of  Filtration, 
gave  an  informal  description  of  the  large  fil- 
tration works  being  constructed  for  the  city, 
illustrated  by  stereopticon. 


The  Metric  System  Bill  is  not  to  be  pressed 
further  at  the  present  session  of  Congress.  The 
House  Committee  on  Coinage,  Weighta  and 
Measures  is  favorably  disposed  toward  It,  but 
believes  that  the  consideration  of  the  measure 
should  be  carried  on  a  little  longer  throughout 
the  country.  It  is  said  that  it  will  be  brought 
up  early  in  the  next  session  of  Congress. 
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YentiUtion    and    Heating     in    the 
School,  Rochester,  N.  Y.- 


The  East  High  School,  in  Rochester,  N.  Y., 
now  nearly  completed,  is  on  the  east  side  of 
Alexander  Street  between  Main  Street  East 
and  University  Avenue.  The  building  is  o£  buff 
pressed  brick  with  red  Albion  and  buff  Indiana 
stone  trimmings,  and  contains  three  stories,  an 
attic  and  a  basement.  The  building,  with  the 
exception  of  the  toilets  and  lockers,  is  heated 
and  ventilated  by  a  plenum  system  established 
by  three  sets  of  fans,  engines,  heaters  and  tem- 
pering colls  located  In  the  basement.     All  out- 


East  High  was  the  work  of  Mr.  J.  Foster  Warner,  of 
-L  Rochoster,  N.  Y. 

Two  unusual  features  are  found  in  the  me- 
chanical equipment.  The  first  is  an  air  econo- 
mizer used  in  connection  with  the  induced 
draft  apparatus  for  heating  the  air  before  it 
goes  to  the  furnaces;  and  the  second,  the  ar- 
rangement for  feeding  the  boilers  either  by 
pumps  or  by  gravity  with  the  returns  of  the 
heating   system. 

As  may  be  seen  on  the  basement  plan,  the 
building  is  rectangular  having  a  court  cut  in 
front  and  an  extension  of  nearly  equivalent 
area  at  the  rear,  the  whole  covering  a  ground 
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lecture  rooms  for  physics,  chemistry,  physiol- 
ogy, botany  and  zoology,  and  besides  these  has 
a  museum,  drawing  room,  lour  class  rooms  and 
two  recitation  rooms,  it  will  be  noticed  that 
the  work  requiring  the  most  light  has  been 
accommodated  on  the  third  floor  where  the 
rooms  have  the  additional  light  furnished  by 
eleven  skylights.  The  space  between  the  sky- 
light in  the  ceiling  of  the  room  and  roof  sky- 
light above  the  attic  is  bounded  by  plastered 
walls  so  as  to  reflect  as  much  light  as  possible. 
To  allow  some  light  to  the  attic  space  small 
windows  are  placed  in  the  four  sides  of  the 
box  and  a  door  at  the  bottom  of  one  side  gives 
access  to  it  from  the  attic  space. 

The  basement  contains  a  large  lunch  room, 
separate  gymnasium,  lockers,  baths,  bicycle 
room  and  lobby  for  boys  and  girls  and  the 
heating  and  ventilating  plant.     The  north  and 


Basement  Plan. 
VENTILATION  AND  HEATING  IN  THE   EAST  HIGH   SCHOOL,  ROCIIESTEK.  X.  Y. 
J.  Foster  Warner,  Architect;  R.  T.  Ford.  (Contractor. 


side  rooms  also  have  a  certain  amount  of  direct 
radiation  for  use  when  no  sessions  are  being 
held  nights  and  when  the  outside  temperature 
drops  below  32  degrees.  For  the  toilet  and 
locker  rooms  In  the  basement,  the  heating  and 
ventilating  are  accomplished  by  natural  draft 
through  indirect  systems.  Most  of  the  heating 
apparatus  throughout  is  automatically  regulat- 
ed, but  in  certain  Instani^es  where  it  was 
deemed  desirable,  hand  control  has  been  main- 
tained. Tbo  design  of  the  building.  In  all  of  Its 
detalU,  mechanical    as  well    as    architectural, 


space  of  about  31,500  square  feet.  The  first  and 
second  floors  of  the  rear  extension  are  taken  up 
by  the  assembly  hall.  The  remainder  of  the  first 
floor  contains  ten  class  rooms,  four  recitation 
rooms,  the  executive  offices  and  a  library.  The 
second  floor  is  similar  to  the  first,  having  the 
same  number  of  class  and  recitation  rooms,  the 
upper  part  of  the  assembly  hall  and  its  gallery, 
and  replacing  the  library  and  offices  of  the 
floor  below  by  a  conversation  room  and  teach- 
ers' locker  rooms.  The  third  floor  is  quite  dif- 
ferent;   it   consists  mostly   of  laboratories  and 


south  tan  rooms  and  the  assembly  hall  fan 
are  under  the  building  proper,  but  the  boilers 
are  in  an  addition  to  the  basement  beyond  the 
rear  extension  and  extending  about  half  a  story 
above  ground. 

The  heating  and  ventilating  system  was  de- 
signed to  fulfll  the  following  requirements. 
With  a  steam  pressure  of  10  pounds  on  the 
heaters  and  radiation,  and  with  exhaust  steam 
only  on  the  tpmpering  coils,  all  rooms  must  be 
heated  at  the  same  time  to  70  degrees  when  the 
outside  temperature  is  zero;   the  corridors  and 
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halls,  including  the  lobbies  and  lunch  room, 
must  be  heated  to  60  degrees.  The  minimum 
quantities  of  air  that  must  be  delivered  to  the 
various  rooms  at  the  same  time  are  given  in 
the  accompanying  table: 

yuantlties  of  Air  to  be  Supplied  ;  Cubic  Feet  per  Min- 
ute. 

All  regular  class  rooms 1,3U0 

All    regular    recitation    rooms 900 

General  lecture  room,  third  story 2,200 

Five  lecture  rooms,  third  story,  each 1,300 

Chemical  laboratory  and  physics  laboratory,  each  1,800 

Museum  and  geology   laboratory,   third  story .  .  1,300 

Conversation   room,   second  story 1,000 

Teachers'  rooms,  second  story 900 

Mbrary.    drst    story     1,000 

Office,    first   story    500 

liymnasiums  in  basement,  each 2,600 

.Assembly  hall  or  lunch  room,  alternately 24,000 

The  separate  system  of  indirect  radiation  as 
used  in  the  toilets  is  required  to  heat  them  to 
tiO  degrees  in  zero  weather. 

The  north  and  south  halves  of  the  building 
are  furnished  with  hot  air  for  their  combined 
heating  and  ventilating  by  two  independent 
equipments;  and  the  assembly  hall  and  lunch 
room  have  one  which  they  use  interchangeably, 
as  the  two  rooms  are  never  occupied  by  many 
people  at  one  time.  The  locations  of  the  fans 
and  distributing  ducts  are  shown  on  the  plan 
of  the  basement.  The  fresh  air  for  the  north 
and  south  wings  s  taken  in  at  the  roof  through 
dormers  on  the  north  and  south  sides,  thence 
down  through  brick  shafts  to  the  respective 
fresh  air  rooms  in  the  basement.  The  fresh 
air  for  the  assembly  hall  or  lunch  room  is 
taken  through  a  screened  inlet  in  one  of  the 
basement  windows  in  the  south  wall  of  the 
rear  extension. 

As  the  north  and  south  fan  systems  are  prac- 
tically identical  in  the  sizes  of  parts  and  sym- 
metrical in  the  placing  of  them,  a  description 
will  be  given  of  the  north  system  only.  The 
tempering  coil  is  placed  at  the  entrance  of  the 
fan  chamber  and  contains  2,600  linear  feet  of 
1-inch  pipe  giving  a  total  heating  surface  of 
896  square  feet.  It  is  constructed  upon  two  4- 
row  and  two  2-row  sections,  the  sections  being 
4  feet  long  and  the  pipes  7  feet  high.  The  4- 
row  sections  are  placed  on  the  outside  where 
they  taKe  the  fresh  air  first,  such  sections  be- 
ing subject  to  the  greatest  amount  of  condensa- 
tion. 

The  fan  is  a  1-60-inch  Sturtevant  blower  di- 
rect-driven by  a  10x10  inch  center-crank  en- 
gine. The  wheel  is  9  feet  in  diameter  and  48 
inches  wide,  and  when  running  at  a  speed  of 
160  revolutions  gives  the  fan  a  capacity  of  35,- 
000  cubic  feet  of  air  per  minute.  The  heater  is 
located  in  the  discharge  of  the  fan  and  consists 
of  8,600  linear  feet  of  1-inch  pipe  giving  2,960 
square  feet  of  heating  surface.  It  is  construct- 
ed upon  eight  sections  6  feet  long  with  four 
rows  of  pipe  7  feet  high  in  each.  The  heater 
is  set  in  a  double  group  and  has  two  large 
manifold  headers.  A  portion  of  the  merely  tem- 
pered air  is  by-passed  under  the  heater  and 
kept  separate  from  the  heated  air  in  the  dis- 
tributing chamber. 

The  hot  air  supply  to  the  two  gymnasium 
registers  and  each  of  two  of  the  recitation 
room  registers  is  carried  to  their  risers  through 
16-inch  tile  pipe  conduits  under  the  basement 
floor.  All  other  distributing  ducts  are  of  gal- 
vanized iron,  rectangular  in  cross  section,  hav- 
ing a  uniform  depth  of  24  inches  and  widths 
varying  according  to  the  volume  of  the  room 
supplied.  They  are  located  on  the  ceiling  of 
the  basement,  one  duct  being  run  for  each  riser 
and  one  riser  for  each  fresh  air  register.  As 
a  rule,  each  room  supplied  by  the  north  and 
south  systems  receives  air  from  but  one  regis- 
ter; the  larger  lecture  rooms  on  the  third  floor 
being  the  only  exceptions.  The  air  is  received 
into  the  ducts  from  the  two  parts  of  the  dis- 
tributing chamber  through  pipes  having  Y 
branches  and   provided   with  Johnson  butterfly 
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mixing  dampers  operated  from  each  room  by 
pneumatic  regulators  and  thermostats,  of 
which  there  about  60  in  all.  The  average  ve- 
locity of  the  air  in  the  ducts  is  830  feet  per 
minute,  in  the  risers  460  feet,  and  upon  enter- 
ing the  rooms  about  270.  The  air  inlets  into 
the  rooms  are  placed  7  or  8  feet  above  the 
floor,  the  usual  size  being  22x32  inches,  with 
two  about  30x48  inches  in  the  chemical  and 
physical  laboratories.  They  are  arranged  with 
curved  vanes  in  the  elbows  following  the  con- 
tour of  the  bend  and  deflectors  at  the  point 
of  discharge.  The  vanes  are  for  the  purpose 
of  equalizing  the  discharge  through  the  orifice 
and  the  deflectors  for  spreading  the  air  to  all 
parts  of  the  room.  A  detail  of  a  fresh  air  out- 
let is  shown  with  the  combined  plan  of  the 
first  and  third  floors. 

It  was  not  advisable  to  run  the  heat  risers 
necessary  for  the  supply  of  the  laboratories  In 
the  third  floor  of  the  rear  extension  directly 
through  the  assembly  hall.  To  get  around  this 
the  bases  of  those  risers  are  connected  by  hori- 
zontal ducts  in  a  furred  down  space  over  the 
assembly  hall  ceiling  with  the  tops  of  heat 
risers  at  the  rear  of  the  hall. 

The  foul  air  from  the  rooms  is  removed 
through  registers'  near  the  floor.  In  general 
the  rooms  have  three  12x20-inch  vent  registers; 
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a  few  of  the  smaller  rooms  have  but  one  or  two. 
usually  of  a  larger  size.  In  the  lecture  rooms 
on  the  third  floor  where  the  seats  are  ranged 
on  a  stepped-up  platform,  the  vent  registers 
are  placed  in  the  face  of  the  rises  and  are  of 
sufficient  number  and  area  to  give  a  total  air 
outlet  50  per  cent,  greater  than  the  air  inlet.  A 
special  exhausting  system  is  provided  for  the 
chemical  laboratory  with  down  draft  hoods 
over  the  benches  to  remove  fumes.  The  sys- 
tem delivers  into  a  riser  in  the  vent  shaft  at 
the  back  of  the  rear  extension.  In  all  other 
rooms  the  velocity  of  the  air  leaving  is  about 
the  same  as  that  entering,  and  is  thus  kept  low 
so  that  it  will  not  create  disagreeable  drafts. 
The  vent  flues  convey  the  air  to  the  attic 
space  delivering  it  thereto  through  an  outlet  of 
special  form,  which  is  also  shown  with  the 
plan  of  the  first  and  third  floors.  The  vent 
flues  are  separate  for  each  room  and  are 
usually  in  groups  of  two  or  three  in  a  single 
shaft,  the  divisions  being  made  by  galvanized 
iron  partitions.  The  tops  of  the  shafts,  some 
60  in  number,  are  capped  with  hoods  faced  so 
as  to  direct  the  air  toward  the  point  of  final 
egress  through  openings  in  the  two, towers.  To 
prevent  back   draft   the   mouths  of   the  hoods 
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are  covered  with  screens  and  horizontal  flaps 
of  oiled   silk. 

In  each  of  the  towers  there  is  a  set  of  double 
counter-balanced  doors  closing  the  entire  foul 
air  outlet  of  9  square  feet.  The  doors  are  made 
of  heavy  galvanized  steel  riveted  on  a  light 
angle-iron  frame.  The  fresh-air  inlets  in  the 
attic  are  similarly  equipped  with  double  doors 
of  '%-inch  matched  pine  boards.  For  the  opera- 
tion of  eac-h  of  the  above  doors  Johnson  pneu- 
matic damper  regulating  devices  are  used  and 
are  so  arranged  that  the  engineer  in  the  boiler 
room  may  open  or  close  the  valves  in  the  tow- 
ers and  fresh  air  ducts  simultaneously.  An 
indicator  in  the  boiler  room  shows  the  exact 
position  of  the   d6ors. 

The  assembly  hall  and  lunch  room  are  sup- 
plied alternately  by  a  fan  located  near  the 
boiler  room  and  shown  on  the  plan  of  the  lat- 
ter, it  is  a  140-inch  Sturtevant  blower  having 
a  wheel  7  feet  in  diameter  and  4  feet  wide.  It 
is  driven  by  a  7xl2-inch  side-crank  engine  at  a 
speed  of  about  185  revolutions  per  minute,  at 
which  its  capacity  is  .32,000  cubic  feet  per 
minute.  The  tempering  coil  consists  of  two 
sections  7  feet  long  with  pipes  8  feet  high, 
and  contains  1,215  linear  feet  of  1^-inch  pipe 
giving  a  total  of  528  square  feet  of  heating 
surface.  The  heater  consists  of  three  similar 
sections  with  1,845  feet  of  IVi-inch  pipe  or  802 
square  feet  of  surface.  Under  the  heater  a 
damper  is  placed  which,  by  means  of  a  John- 
son pneumatic  device,  automatically  regulates 
the  admixture  of  tempered  and  heated  air  so 
as  to  maintain  a  temperature  of  70  degrees  in 
the  assembly  hall. 

In  the  distributing  chamber  of  both  the 
north  and  south  fans  and  in  the  assembly  hall 
heat  duct,  the  air  is  moistened  by  steam  jets 
controlled  by  three  humidostats,  located,  one 
in  the  assembly  hall,  one  in  the  north  wing  and 
one  in  the  south  wing.  The  moistening  appa- 
ratus is  guaranteed  to  provide  not  less  than  50 
per  cent,  moisture  when  tha  fans  are  running. 
A  Draper  recording  hygrometer  is  placed  in 
each  of  the  locations  affected  to  furnish  a  check 
on  the  apparatus.  From  the  mixing  chamber 
the-vair  is  conveyed  through  a  brick  tunnel,  4 
feet  6  inches  wide  by  4  feet  deep,  under  the 
lunch  room  floor  to  the  base  of  a  48x72-inch 
riser  shaft.  In  this  riser  at  a  point  near  the 
ceiling  of  the  lunch  room  a  32x72-inch  opening 
with  flaring  deflectors  is  provided.  A  counter- 
weighted  damper  hangs  behind  the  opening. 
When  the  lunch  room  is  occupied  the  damper 
is  swung  to  a  nearly  horizontal  position  de- 
flecting the  air  into  that  room,  and  when  the 
assembly  hall  is  occupied  the  damper  is  pulled 
down  against  the  opening  stopping  the  exit  of 
air  at  that  place  and  allowing  it  to  pass  to  the 
hall. 

The  plan  for  securing  a  uniform  distribution 
of  air  in  the  assembly  room  is  quite  elaborate. 
The  space  between  the  inclined  floor  of  the 
hall  and  the  ceiling  of  the  lunch  room  below  Is 
utilized  as  a  large  air  chamber  and  is  fed  by  an 
enclosed  tree-form  system  of  ducts  with  gradu- 
ally decreasing  trunk  and  branches.  At  the 
branches  there  are  deflectors  by  which  the 
supply  may  be  adjusted  for  uniformity.  These 
are  operated  by  keys,  the  sockets  being  flush 
with  the  floor.  One  half  of  the  system  is  shown 
on  the  right  side  of  the  combined  first  and 
third  floor  plan.  There  are  72  outlets  from  the 
ducts,  each  6x8  inches,  all  discharging  the  air 
horizontally  toward  the  front  of  the  hall. 

The  air  inlets  to  the  hall  from  this  plenum 
chamber  beneath  the  floor  are  distributed  about 
the  room  beneath  the  seats,  about  1,200 
in  all,  each  being  a  piece  of  3-inch 
pipe  screwed  into  the  floor  and  pro 
jecting  3  inches  above  it.  The  gallery  is  fur- 
nished with   fresh   air  in  a  like  manner  from 
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two  tapering  ducts  beneath  the  floor,  one  for 
either  side,  each  starting  at  the  top  of  a  24x24- 
inch  riser  from  the  larger  shaft  below  and  hav- 
ing 28  outlets  in  both  sides,  and  discharging 
horizontally  into  the  air  chamber.  The  velocity 
of  the  air  in  the  ducts  is  about  1,200  feet  per 
minute,  but  leaves  the  plenum  chamber  at 
about  500  feet  per  minute. 

The  vitiated  air  is  removed  through  two 
LMx24-inch  registers  in  each  of  the  side  walls 
and  the  rear  wall  of  the  main  floor  and  four 
more  on  the  gallery  floor,  eight  perforated  ceil- 
ing ornaments  and  through  registers  in  the 
face  of  the  stage  platform,  whence  they  pass 
to  a  large  shaft  behind  the  stage.  These  vent 
flues  discharge  into  the  attic  space,  as  do  those 
of  the  north  and  south  wings.  Mechanical 
means  are  not  resorted  to  in  removing  foul  air, 
but  as  will  be  shown  later,  some  assistance  is 


Additional  heating  to  serve  when  fan  is  not 
running  and  for  extreme  weather  is  afforded  to 
the  assembly  hall  by  means  of  radiators  conceal- 
ed in  the  lower  part  of  the  side  walls,  consisting 
of  three  pipe  coils  on  each  side  of  the  hall,  each 
containing  100  square  feet  of  surface.  The 
action  is  that  of  an  indirect  radiator  taking  its 
air  supply  from  within  the  room  instead  of 
from  out-of-doors.  The  air  for  each  coil  is  re- 
ceived through  three  registers  near  the  floor 
and,  passing  over  the  coils,  is  divided  under 
the  lower  window  and  discharged,  through  two 
12x32-inch  registers  in  the  sills  of  the  large 
windows  to  counteract  the  cold  radiation  from 
the  glass.  A  detail  of  one  of  these  coil  equip- 
ments is  given  showing  the  construction  of  the 
coil  boxing  and  the  short  heat  flues  to  the 
upper  registers.  The  toils  and  the  fan  hot-air 
supply  are  controlled  by  a  thermostat  on  each 


The  typical  class  room  radiator  is  a  horizontal 
coil  of  four  li^-inch  pipes.  The  three  upper 
pipes  are  connected  with  the  horizontal  supply 
header  by  right-angled  connections  to  allow  for 
expansion  and  terminate  at  the  opposite  ends 
in  a  vertical  header  from  tho  liottom  of  which 
the  fourth  pipe  starts.  Through  the  latter  the 
returns  of  the  whole  coil  are  passed.  An  auto- 
matic air  valve  is  placed  in  the  outer  end  of 
this  pipe  just  before  it  connects  with  the  return 
system  and  all  air  valves  are  piped  into  a  sys- 
tem of  their  own.  The  total  radiating  surface 
in  pipe  coils  and  cast  iron  radiators  on  all 
floors  above  the  basement  is  6,418  square  feet. 
The  lunch  room  has  six  circular  cast  iron  radia- 
tors set  around  columns  and  having  a  combined 
surface  of  432  square  feet. 

In  the  north  corridor  of  the  basement  a  12- 
foot   horizontal    set    of    coils  is  used   for  foot- 
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afforded  by  the  stack  fan,  which  takes  the  air 
for  the  furnace  draft  from  the  attic  space, 
and  by  the  aspiraited  vent  shaft  from  locker 
rooms  in  basement 

All  air  ducts  are  of  No.  24  galvanized  steel 
and  are  generally  suspended  from  the  ceilings 
with  copper  wire,  for  which  small  holes  are 
drilled  through  the  concrete  floors,  the  wires 
being  fastened  on  top  of  the  concrete.  The 
clusters  of  ducts  over  the  north  and  south  cor- 
ridors in  the  basement  are  supported  on  steel 
angles,  10  feet  on  centers  extending  from  wall 
to  wall,  and  the  angles  at  their  centers  are  sus- 
pended by  rods  secured  through  the  concrete 
construction  above.  The  many  steam  pipes  and 
air  ducts  In  the  basement,  which  is  occupied 
throughout,  are  concealed  above  suspended  ceil- 
ings. 


side   of   the   room.     The  coils  also    have   hand 
valves. 

The  direct  radiation  distributed  in  other 
parts  of  the  building  is  exposed  and  almost  in- 
variably the  radiators  or  coils  are  suspended 
on  the  wall  below  the  line  of  the  window  sills. 
They  are  connected  up  on  a  two-pipe  system 
to  run  at  any  pressure  up  to  15  pounds.  The 
radiators  are  placed  only  along  the  outside 
walls  and  with  but  three  or  four  exceptions 
have  diaphragm  valve  control  regulated  by 
thermostats.  The  proportion  of  radiating  sur- 
face in  these  coils  to  the  length  of  exposed  wall 
surface  in  class  and  recitation  rooms  has  been 
found  to  follow  very  closely  the  ratio  of  2  to  1. 
For  example,  where  the  length  of  the  outside 
wall  is  42  feet  the  surface  contained  in  the  coils 
is  S2  square  feet. 


warmers  by  the  boys.  The  girls  have  a  24-foot 
set  in  the  south  corridor.  Both  are  supplied 
from  15-pound  pressure  heating  mains,  and  are 
covered  with  steel  gratings.  Seats  are  secured 
to  the  wall  just  above  them.  The  construction 
of  a  foot  warmer  is  shown  in  a  detail  at  one  cor- 
ner of  the  basement  plan.  The  remainder  of 
the  Itasement  heating  includes  b40  square  feet 
of  radiation  in  the  gymnasium  and  locker 
rooms. 

As  the-  direct  radiation  is  only  used  out  of 
sessions  and  when  the  outside  temperature  falls 
below  32  degrees,  it  follows  that  for  tempera- 
tures above  that  value  the  hot  blast  must  be 
admitted  at  above  70  degrees  to  compensate 
for  the  heat  lost  through  the  walls.  The  fol- 
lowing calculation  for  this  excess  temperature 
is  baaed  on  severe  conditions,  an  outside  tern- 
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perature  of  32  degrees  and  a  corner  room 
where  there  are  two  exposed  sides.  The  ex- 
posed wall  surface  is  857  square  feet  and  the 
glass  surface  100  square  feet.  Allowing  4(i 
British  thermal  units  as  the  probable  amount 
of  heat  transmitted  per  hour  through  1  square 
foot  of  glass  surface  and  11  units  for  the  wall 
surface  (the  temperature  range  being  38  de- 
grees) the  total  loss  in  one  hour  will  be  13,920 
units.  Increasing  this  quantity  by  25  per  cent, 
to  allow  for  winds  and  air  leakage,  17,400  heat 
units  will  be  the  amount  of  heat  that  must  be 
furnished  by  the  air  blast  before  its  tempera- 
ture drops  to  70  degrees.  For  a  fall  of  one  de- 
gree 55  cubic  feet  of  air  will  emit  one  hoiit 
unit,  therefore  the  78,000  cubic  feet  delivered 
per  hour  to  the  room  will  drop  15  degrees  in 
temperature  in  order  to  supply  the  loss 
through  the  walls.  Hence,  it  must  be  received 
initially  at  about  85  degrees. 

It  may  be  interesting  to  investigate  the  per- 
formance of  the  combined  apparatus  when  the 
outside  temperature  is  zero  and  that  within, 
70  degrees.  The  heat  now  lost  through  the 
walls  of  the  same  corner  room  will  be  about 
32,000  British  thermal  units  per  hour.  As- 
sume that  horizontal  wrought  iron  pipe  coils 
should  send  out  300  heat  units  per  square  foot 
per  hour,  or  for  the  total  of  126  square  feet 
37,800  units.  This  is  more  than  enough  to 
counteract  the  heat  lost  through  the  walls, 
there  being  a  surplus  of  5,800  units  available 
for  heating  the  78,000  cubic  feet  of  air  forced  in 
by  the  hot  blast  in  an  hour,  and  capable  of 
raising  its  temperature  about  4.1  degrees,  so 
that  it  might  now  be  admitted  as  low  as  66  de- 
grees, which  is  practically  the  temperature  of 
the  tempered  air.  This  indicates  that  in  the 
most  severe  weather  ample  provisions  have 
been  made  to  ensure  the  maintenance  of  the 
required  70  degrees,  without  the  necessity  of 
reducing  the  amount  of  ventilation.  In  the 
event  of  a  disabling  of  the  fan  system  the 
direct  radiation  is  capable  of  warming  the 
rooms  satisfactorily  when  the  air  is  changed 
but  two  or  three  times  per  hour  instead  of  five 
times  as  it  is  by  the  fan  system. 

The  building  contains  two  tiers  of  four 
toilets  each,  located  at  the  two  inner  corners 
of  the  court.  Each  toilet  receives  heated  air 
through  an  individual  flue  from  the  basement, 
at  the  bottom  of  which  is  placed  an  indirect 
stack  with  60  square  feet  of  surface.  The  fresh 
air  for  the  stacks  of  the  two  tiers  is  taken 
through  two  liAx2Vi-foot  screened  inlets,  set 
in  nearby  windows  of  the  basement.  Back  draft 
in  the  two  fresh  air  ducts  is  prevented  by  oiled 
silk  flaps  supported  against  screens  covering 
the  full  cross-section  and  serving  as  check 
valves.  The  temperature  of  60  degrees  speci- 
fied for  the  toilets  is  obtained  by  an  automatic 
mixing  of  the  cold  and  heated  air  governed  by 
a  thermostat  in  each  toilet.  The  mixture  is 
admitted  through  a  wall  register  near  the  ceil- 
ing and  the  wall  vent  register  is  near  the  floor. 
Flues  from  each  toilet  carry  the  foul  air  down 
to  the  basement  where  it  enters  a  12x48-inch 
shaft  with  an  aspirating  coil  of  40  square  feet 
at  its  base,  whence  it  is  discharged  through 
lines  by  one  of  the  towers  so  that  none  escapes 
into  the  attic  to  mingle  with  the  air  from  other 
parts   of   the   building. 

The  foul  air  from  the  lockers  is  disposed 
of  in  a  similar  manner,  being  kept  separate 
from  all  other  exhausts.  The  lockers  are  ven- 
tilated by  passing  air  through  them  Into  under- 
ground ducts  conveying  the  air  to  the  base  of 
a  vent  shaft  containing  an  aspirating  coil  of 
80  square  feet.  The  vent  tunnels  are  spread 
out  under  the  floor  so  as  to  ensure  a  thorough 
removal  of  the  vitiated  air.  At  the  largest 
part  the  tunnels  are  4  feet  6  inches  wide  and  5 
feet  deep.     The  large  amount  of  air  required 


for  this  purpose  is  supplied  by  waste  air  from 
the  attic,  which  is  arranged  to  pass  down 
through  the  staircase  at  front  end  of  corridors 
in  north  and  south  wings  and  to  enter  locker 
rooms  through  perforated  risers  in  basement 
stairs. 

(To  be  continued.) 
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the  State  of  New  York.     968  pages,  illustrated. 

Statics  by  Algebraic  and  Gr.vphic  Methods. 
By  Lewis  J.  Johnson,  C.  E.,  Assoc.  M.  Am. 
Soc.  C.  E.,  Assistant  Professoi-  of  Civil  Engin- 
eering in  Harvard  University.  New  York:  John 
Wiley  &  Sons.    141  pages,  illustrated.    Price  |2. 


Book  Notes. 


An  Elementary  Treatise  o.v  the  MECiiANrcs 
OF  Machinery,  with  Special  Reference  to 
the  Mechanics  of  the  Steam-Exgine,  by 
Joseph  N.  LeConte,  Instructor  in  Mechanical 
Engineering  at  the  University  of  California. 
New  York:  The  Macmillan  Co.  303  pages,  212 
diagrams  and   15  plates. 

A  scholarly  work.  It  comprises  an  introdui- 
tion  to  the  general  principles  of  kinematics,  six 
chapters  upon  the  transmission  of  motion  and 
two  upon  the  mechanics  of  the  steam-engine. 
The  treatinent  of  the  questions  of  transmission- 
gearing,  which  includes  couplings,  friction- 
gearing,  belts,  toothed  wheels,  straight-line  mo- 
tions and  cams,  is  aimed  much  more  at  prob- 
lems of  a  kinematic  than  at  those  of  a  dyna- 
mic character.  Of  the  chapters  devoted  to  the 
steam  engine  the  first  is  allotted  to  the  kine- 
matics of  the  crank  and  connecting-rod  and  to 
valve-gearing;  the  second  covers  the  dynamics 
of  fluid-forces  from  within  the  cylinder,  the 
dynamics  of  the  reciprocating  parts  and  of 
governors.  The  methods  of  analysis  are  ap- 
parently accurate,  there  is  a  generous  num- 
ber of  diagrams  and  the  entire  presentation 
gives  one  the  impression  of  having  been  thor- 
oughly carried  out,  with  no  sparing  of  pains. 
This  is  offset  by  two  genera!  characteristics 
which  seem  to  be  great  drawbacks.  The  first 
of  these  is  that  the  treatment  is  almost  entirely 
analytical.  The  great  progress  made  in  graphi- 
cal methods  in  recent  years  and  their  wide 
adoption  by  the  engineering  profession  seems 
to  have  been  entirely  ignored.  Analytical  meth- 
ods are  cumbrous  at  best.  Here  they  are  car- 
ried to  the  extreme.  Even  this,  however,  would 
be  excusable  if  the  graphical  methods  were  also 
given,  or  if  the  short  approximations  of  the 
analytical  methods  which  are  regularly  relied 
upon  in  engineering  work  were  appended;  but 
they  are  not.  In  some  problems  of  pure  kine- 
matics, or  In  the  dynamics  of  governors,  per- 
haps there  is  no  better  method  than  the  ana- 
lytical; but  to  attempt  to  cover  the  question  of 
toothed  gearing  or  that  of  steam-engine  valve- 
gearing  by  analytical  methods  alone,  with  no 
word  as  to  the  shop-production  of  "developed" 
teeth  with  a  single  cutter  or  of  the  design  of 
valve-gearing  by  cut-and-try  diagrams  or  by 
template  methods,  certainly  seems  incomplete. 
Even  in  the  discussion  of  the  dynamics  of  re- 
ciprocating parts,  which  must  be  bandied  al- 


most wholly  by  analytical  methods,  to  close  the 
subject  with  formulae  so  complicated,  albeit 
exact,  that  no  drafting-room  would  think  of 
taking  time  to  employ  them,  is  hardly  a  modern 
way  to  teach  engineering.  The  second  charac- 
teristic is  the  monopoly  of  the  book's  space  by 
mathematical  analyses  as  If  they  were  the  chief 
end  In  view,  Instead  of  their  relegation  to  their 
proper  place  as  mere  means  to  an  end,  the  un- 
derstanding of  the  subject  In  other  words, 
there  is  an  almost  complete  absence  of  state- 
ment of  problems,  of  general  discussion  of 
methods  of  solution  and  of  conclusions  to  be 
drawn  from  the  mathematical  results  of  the 
calculations.  As  a'  reference-book  for  the  ex- 
perienced engineer  who  knows  what  he  is  about 
but  who  has  forgotten  the  details  of  his  mathe- 
matics, this  plan  makes  the  book  an  excellent 
one;  but  for  the  teaching  of  the  inexperienced 
mind  how  to  think  through  a  strange  problem 
it  is  not  well  suited.  The  execution  of  the  press- 
work  is  excellent.  The  diagrams  and  plates 
are  clear,  the  paper  heavy,  the  binding  attrac- 
tive. 


Steam  Power  Plants.  Their  Design  and  Con- 
struction. By  Henry  C.  Meyer,  Jr.,  M.  E.  New 
York:  McGraw  Publishing  Co.  150  pages, 
illustrated.     Price,  $2. 

This  is  a  highly  valuable  treatise.  It  is  not 
only  a  good  example  of  what  a  book  with  the 
title  "Steam  Power  Plants'  and  the  date 
"1903"  ought  to  be,  but  It  is,  curiously  enough, 
in  view  of  the  vast  general  Importance  of  the 
subject,  almost  the  only  book  of  its  kind  to  be 
obtained.  The  only  other  book  of  like  charac- 
ter is  one  by  Birkmlre,  which  deals  with  the 
power  plant  and  machinery  of  high  office  build- 
ings. Into  that  field  this  book  does  not  enter. 
It  is  primarily  intended  to  afford  as  much  deflu- 
ile  knowledge  as  a  book  alone  can  convey  to 
those  mill  superintendents  who,  without  previ-. 
ous  experience  in  such  matters,  are  confronted 
with  the  problem  of  buying  and  erecting  a  new 
steam  power  plant;  but  It  is  safe  to  say  that  as 
a  compendium  of  the  art  it  has  at  least  an 
equal  value  to  the  expert  consulting  engineer. 

The  defect  of  many  books  on  engineering 
affairs,  in  consequence  of  which  they  generally 
give  disappointment  to  those  who  are  seeking 
information  of  immediate  practical  use,  is  that, 
though  overlaid  with  a  display  of  much  scienti- 
fic and  mathematical  learning,  they  neverthe- 
less are  not  written  by  men  who  have  qualified 
themselves  for  the  task  by  a  right  experience 
in  addition  to  their  scientific  training.  For  ex- 
ample, a  man  who  would  neither  know  nor  care 
whether  the  single  or  the  double  wrist- 
plate  Corliss  engine  is  to  be  prefer- 
red, or  whether  a  coal  conveyor  will 
or  win  not  save  Its  cost  within  a 
leasonable  time,  can  yet  write  glibly  enough 
about  adiabatic  expansion  and  theta-phl  dia- 
grams. Information  of  a  practical  nature  sel- 
dom gets  into  his  books  until  it  is  of  such  long 
standing  that  everybody  already  knows  all 
about  it,  and,  very  likely,  the  most  advanced  en- 
gineers have  discarded  it  in  favor  of  something 
better.  The  instruction  given  in  the  book  is  not 
only  sound,  practical  and  concisely  stated,  but 
fully  abreast  of  the  present  stat^  of  the  art.  It 
covers  the  selection  of  the  building  site,  the 
types  and  general  details  of  such  buildings  and 
their  foundations;  the  chimney,  the  piping,  and 
the  selection,  purchasing  and  general  arrange- 
ment of  the  boilers,  engines  and  auxiliary  ma- 
chinery. 

The  illustrations  are  numerous  and  unusual- 
ly satisfactory.  Special  attention  may  be  called 
to  the  admirable  plates  of  existing  electric 
power  stations,  finely  executed  on  bond  paper. 
The  text  Is  without  "padding;"  debatable  ques- 
tions are  presented  with  fairness  to  both  sides. 
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Dit«ctory  of  National  Engineering  Societies. 


Amemcan  SociETV  OF  CiviL  Qkui»e£bs.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

AuEKiCAN  Society  of  Mecu&>'icai.  Engi- 
MSB8.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street  New  York. 

Amekicak  Institute  of  Electrical  Enoi- 
NEEBS.  Secretary,  R.  W.  Pope,  96  Liberty 
Street,  New  York. 

Ajixbican  Institute  of  Mikujo  ENQii«CEBS. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

Amebicax  Water  Wobks  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineeking  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
iNo  Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 


Personal  Notes. 


Mr.  William  Gavin  Taylor  has  been  reap- 
pointed city  engineer  of  Medford,  Mass. 

Mr.  E.  T.  E.  Lansing  has  been  reappointed 
city  engineer  of  Little  Falls,  N.  Y.,  for  two  years. 

Mr.  John  H.  McConnell  has  been  re-elected 
superintendent  of  the  T*ater-works  of  Minnea- 
polis. 

Mr.  J.  H.  Martin  has  been  elected  superin- 
tendent of  the  East  Riverside  Water  Co.,  of 
Riverside,  Cal. 

Mr.  John  W.  Maxcy,  of  Houston,  Tex.,  has 
l>een  appointed  superintendent  of  roads  for 
Harris  county,  Tex. 

Mr.  G.  Everett  Hill  delivered  a  lecture  Feb- 
ruary 18  before  the  Franklin  Institute  on  the 
bacteria!  disposal  of  sewage. 

Mr.  C.  A.  Gavin,  chief  engineer  of  the  St. 
Louis,  Memphis  &  Southeastern  Railroad,  has 
moved  his  office  to  Cape  Girardeau,  Mo. 

Mr.  D.  C.  Washburn,  of  Minneapolis,  has  been 
appointed  city  engineer  of  Aberdeen,  S.  D.,  suc- 
ceeding Mr.  E.  W.  Van  Meter,  who  has  resigned. 

Messrs.  F.  C.  Tucker,  E.  L.  WooUey,  E.  J. 
Robinson  and  George  S.  Hopkins  have  formed 
the  Black  Hills  Engineering  Co.  at  Deadwood, 
S.  D. 

Messrs.  Alexander  C.  Bruce,  Thomas  H.  Mor- 
gan and  John  Robert  Dillon  have  petitioned  for 
incorporation  as  Bruce,  Morgan  &  Dillon,  Inc., 
.\tlanta,  Ga.,   to   practice  architecture. 

.Mr.  J.  D.  Hurley  and  Mr.  A.  B.  Holmes,  for- 
merly connected  with  the  Standard  Pneumatic 
Tool  Co.,  are  now  associated  with  the  Rand 
Drill  Co.,  in  the  Imperial  Pneumatic  Tool  De- 
partment. 

Messrs.  D.  H.  Bumham,  John  M.  Carrere  and 
Arnold  W.  Brunner  met  last  week  in  Cleveland, 
O.,  as  a  board  of  supervising  architects  in  con- 
nection with  the  public  buildings  grouping  pro- 
ject in  that  city. 

Prof.  Jolm  H.  Barr  has  resigned  as  profes- 
sor of  machine  design  in  Sibley  College,  Cor- 
nell University,  to  become  general  manager  of 
the  Smith  Premier  Typewriter  Company,  of 
Syracuse. 

Mr.  W.  D.  Barkhuff  has  been  elected  city  en- 
gineer of  Everett,  Wash.  It  was  Incorrectly 
stated  In  this  column  a  few  weeks  ago  that  a 
Mr.  Ezra  Barkhuff  had  succeeded  Mr.  Norton 
L.  Taylor,  the  present  city  engineer  of  Tacoma. 


Mr.  Henry  Hartwell,  Assoc.  M.  Am.  Soc.  C. 
E.,  formerly  chief  engineer  of  construction  of 
the  Sao  Paulo  Tramway,  Light  &  Power  Co., 
Sao  Paulo,  Brazil,  has  joined  the  London  office 
of  J.  G.  White  &  Co.,  Ltd.,  as  assistant  superin- 
tendent of  construction. 

Mr.  Merrill  Van  G.  Smith  has  been  appointed 
associate  professor  of  mechanical  engineering 
in  the  Clarkson  School  of  Technology  at  Pots- 
dam, N.  Y.  He  was  graduated  from  Stevens 
Institute  of  Technology  in  1896  and  recently 
was  acting  professor  of  mechanical  and  elec- 
trical engineering  at  the  Delaware  College, 
Newark,  Del. 

The  Massachusetts  Highway  Association  at  a 
recent  meeting  in  Boston,  elected  the  following 
officers:  President,  George  W.  Stiles,  of  Mai- 
den; vice-president,  Charles  F.  Knowlton.  of 
Quincy;  secretary,  Austin  B.  Fletcher,  of  West 
Medford;  treasurer,  William  L.  Dickinson,  of 
Springfield;  directors,  Richard  A.  Jones,  of  Wal- 
tham,  and  George  F.  Stuart,  of  Newton. 

The  American  Institute  of  Mining  Engineers 
elected  the  following  officers  at  its  meeting  in 
Albany  last  week:  President,  A.  R.  Ledoux,  cf 
New  York;  vice-presidents,  John  Markle,  of  Jed- 
do,  Pa.;  Philip  W.  Moen,  of  Worcester,  Mass., 
and  James  F.  Kemp,  of  New  York;  treasurer, 
Theo.  D.  Rand;  secretary,  Rossiter  W.  Ray- 
mond, of  New  York. 

Mr.  Beverly  R.  Value,  M.  Am.  Soc.  C.  E.,  has 
resigned  as  engineer  of  the  third  division  of 
the  Rapid  Transit  Railroad  Commission,  of 
New  York,  to  become  resident  engineer  for  the 
Toronto  and  Niagara  Power  Company,  which 
is  to  develop  a  125,000  horse-power  plant  on  the 
Canadian  side  of  the  Niagara  River.  Mr.  Julian 
Thornley,  Assoc.  M.  Am.  Soc.  C.  E.,  assistant 
engineer  of  the  commission,  has  accepted  the 
position  of  assistant  engineer  with  Mr.  Value, 
and  Mr.  C.  V.  V.  Powers  has  been  appointed  to 
succeed  him  as  division  engineer. 


Obituary  Notes. 


E.  T.  Ivins,  who  has  been  in  the  employ  of 
the  Thomson  Meter  Company,  Brooklyn,  N.  Y., 
for  over  ten  years,  died  suddenly  at  Trenton, 
N.  J.,  on  February  17. 


Piles  and  Foundations. 


I'apeis  and  Discussions  at  the  Meeting  of  the  Boston 
Society  of  Civil  Engineers,  February  18. 


Mr.  Robert  B.  Davis  described  a  5,000-ton 
'14x300-foot  coal  pocket  at  the  Lincoln  Wharf 
of  the.  Boston  Elevated  Railway  Company, 
equipped  with  two  moving  towers  and  machin- 
ery, handling  coal  at  a  cost  of  3  to  5  cents  per 
ton.  The  wharf  is  66  feet  wide  and  extends  300 
feet  from  the  shore  line.  The  dock  was  dredged 
to  a  depth  of  22  feet  and  borings  showed  good 
clay  to  40  feet.  The  outer  piles  were  driven  on 
a  slope  of  1  in  20  and  cut  off  1  foot  below  the 
tops  of  the  plumb  pilas.  The  flooring  is  3-inch 
plank  and  the  load  on  the  floor  under  the  pocket 
averages  200  pounds  per  square  foot.  Mr.  C.  T. 
Pernald  described  a  sea-wall  built  in  Cambridge 
about  1866  which  failed  in  1901  under  a  load 
of  12,000  tons  of  coal,  pushing  into  the  river  12 
feet  and  downward  6  feet.  The  wall  was  8  feet 
wide  at  base,  2  feet  at  top  and  13  feet  high  and 
built  on  piles.  The  excessive  loading  on  the 
wharf  immediately  back  of  the  wall  compressed 
the  mud  towards  the  river,  the  wharf  piles  not 
having  been  driven  into  the  clay  to  a  sufficient 
depth.  Mr.  B.  W.  Howe  mentioned  a  novel 
method  of  driving  inclined  piles  in  foundations 
for  the  Atlantic  Avenue  bridge  by  the  aid  of  a 
steel  case  13  inches  square  and  39  feet  long 
placed  at  the  desired  inclination.  With  this 
apparatus   95   piles  were  driven  in  10  hours. 


Ml'.  R.  A.  Hale  mentioned  a  chimney  225  feet 
in  height  imposing  a  load  of  2,250  tons  on  an 
area  of  1,225  square  feet,  the  foundation  being 
sharp  river  sand  19  feet  below  the  surface  of 
the  ground,  into  which  piles  had  been  driven  to 
a  depth  of  5  feet;  allowing  for  wind  the  ex- 
treme pressure  is  2.4  tons  per  square  foot  and  no 
settlement  has  occurred.  Mr.  George  B.  Fran- 
cis said  that  he  believed  that  too  much  informa- 
tion could  not  be  obtained  about  important 
foundations  and  recommended  thorough  exami- 
nation by  borings  and  testing  pits.  In  harder 
material  he  believed  that  concrete  should  be 
used  around  the  tops  of  piles,  but  that  in  soft 
earth   timber   grillages   were   better. 


A  Great  Blast  was  recently  set  off  at  the  en- 
trance to  the  Cache  la  Poudre  Canyon,  near 
Greeley,  Col.  According  to  the  local  reports 
three  carloads  or  640  kegs  of  black  powder  were 
fired  at  once,  throwing  down  a  large  mass  of 
rock  to  make  way  for  an  irrigation  ditch  to 
hav£  a  capacity  of  about  800  cubic  feet  per 
second. 


A  Yard  Hydrant  especially  designed  to  meet 
the  requirements  of  service  in  railroad  yards, 
for  stables,  stock  yards,  street  washing,  etc., 
is  now  being  made  by  the  Chapman  Valve 
Manufacturing  Company.  It  is  made  of  extra 
strong  design  in  all  working  parts,  and  with 
an  automatic  drip  valve  at  the  bottom  of  the 
post.  This  drip  valve  is  operated  by  means 
of  a  bronze  rod  extending  to  the  top  of  the 
hydrant  where  the  operating  screw  and  hand 
wheel  is  located.  The  valves  are  also  made  to 
open  by  a  lever  and  be  self-closing. 


The  Osaka  Military  Arsenal,  Japan,  has  been 
provided  with  an  electric  power  plant  for  oper- 
ating the  electric  cranes  and  cupola  blowers  in 
a  new  foundry.  The  foundry  is  built  of  red 
brick,  with  a  corrugated  iron  roof,  and  is  283x 
109.5  feet  in  size.  It  is  equipped  with  four  10- 
ton,  one  25-ton  and  one  20-ton  Morgan  cranes, 
also  four  4-ton  and  six  7-ton  cupolas,  two  being 
made  by  the  Whiting  Foundry  Equipment  Com- 
pany and  the  others  in  the  .\rsenal  itself.  Four 
Root  blowers,  each  driven  by  a  Westinghouse 
40-horse-power  induction  motor,  supply  the  cu- 
pola blast.  In  the  boiler  room  are  two  Sulzer 
Freres  Cornish  shell  boilers,  center  fired,  each 
having  heating  surface  of  667  square  feet  and 
a  grate  surface  of  19.4  square  feet.  Each  boiler 
is  complete  with  its  own  heater,  consisting  of 
two  plain  cylinders  each  of  23.6  inches  diam- 
eter and  of  the  same  length  as  the  boilers. 
These  heaters  are  mounted  over  the  boiler 
shells  and  suspended  from  the  angle  irons  sup- 
porting the  brick  work.  One  Worthington  du- 
plex pump  and  one  restarting  injector  are  pro- 
vided for  supplying  feed  water  to  the  boilers. 
There  are  two  Sulzer  Freres  vertical,  tandem- 
compound,  single,  balanced-crank  engines  with 
high-pressure  cylinders,  12.8  inches  in  diameter, 
low-pressure  cylinders  18.7  inches  in  diameter 
and  stroke  11.8  inches,  operating  under  a  steam 
pressure  of  8  atmospheres  at  257  revolutions 
per  minute.  The  low-pressure  cylinders  have  a 
fixed  cut-off  and  the  high-pressure  cylinders  a 
variable  cut-off.  Direct-coupled  to  each  engine 
is  a  Westinghouse,  100-kilowatt,  220-volt, 
3-phase,  30-cycle,  composite-wound  generator 
of  the  revolving  armature  type.  There  are  two 
11%-kilowatt.  125-volt,  multipolar  exciters, 
driven  by  belt  from  the  main  engines,  each  ex- 
citer having  sufficient  capacity  for  two  genera- 
tors. The  power  house  and  foundry  were  de- 
signed under  the  supervision  of  Mr.  Gfompei 
Kuwada.  the  mechanical  engineer  of  the  Arse- 
nal. The  apparatus  was  supplied  by  Messrs. 
Takata  &  Co.,  of  Japan. 


Feb.  28,  1903. 

CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,     BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  21,  22,  24  and  26. 


WATER. 

ttoKvduli'.  Cal. — The  Rosedaie  Water  Co.  has  been 
incorporatMl.  with  a  capital  of  $5,000,  to  furnish 
water  to  tli'-  Itosedale  Teiiace.  Directors :  Kred  H. 
Hyer,  of  HiKiurmc ;  1.  F.  .Schotteld  and  T.  E.  Moon, 
of  Colton. 

Han  I'rdio.  CV. .  A  press  report  states  that  the 
Seaside  Water  Co.  has  under  consideration  the  en- 
largement of  its  distrll}ntinK  system.  ,T.  B.  Lipnln- 
cott,  Ch.    Engr. 

Colorado  Sprini/s,  Culo. — Local  press  reports  state 
that  the  Council  on  Feb.  1.3  passed  an  ordinance  pro- 
viding for  an  Issue  of  water  bonds  to  be  used  as  fol- 
lows ;  .$15,000  for  construction  and  extension  in  the 
city  proper,  $110,200  for  the  construction  of  reser- 
voir No.  4  B  and  $25,000  for  the  construction  of 
rf  servoir  No,  5.  both  In  the  Seven  Laiies  Dist.  ;  $62.- 
000  for  th>  construction  of  the  St.  John  tunnel.  In 
the  same  district,  and  $205,000  for  the  new  24-16 
inch  pipe  line  which  will  connect  the  Seven  Lakes 
system  with  the  new  High  Line  reservoir. 

La  Veta,  Colo. — The  question  of  constructing  water 
works  is  reported  under  consideration  bv  the  Town 
Bd. 

Hhelton.  Conn. — A  press  report  states  that  3  reser- 
voirs at  Shelton  burst  on  Feb.  22.  They  will  have  to 
li.'  rebuilt. 

IVmliiriffton,  D.  C. — Bids  for  filter  materials  and 
v.ork  for  Aqueduct  filtration  plant  were  opened  Feb. 
20  by  Lt.  Col.  A.  M.  Miller.  Corps  Kngrs..  as  follows  : 
A.  excavation  ;  H.  embankment  under  filters  :  C.  other 
embankment;  1),  filling  over  filters;  E,  puddle;  F, 
setdlng:  (i.  sodding;  11.  concrete  in  floors;  I,  concrete 
in  walls;  K.  concrete  In  piers;  L.  concrete  In  vault- 
ing :  .M.  granolithic  pavt. ;  N.  placing  materials  in  20 
filters  ;  O.  drainage  of  roofs  for  29  filters.  In  addi- 
tion to  bids,  tabulated.  Harmer  &.  t^uinn  bid  also  for 
the  steel  last-iron  and  wTought-iron  pipe,  exterior 
dialrage  system,  vitrified  pipe,  filter  gravel  and  filter 
sand,  making  a  total  for  all  the  work,  $1,087,183;  I). 
.1.  McNichol  similarly  bid  for  ail  the  work,  total.  $2,- 
13(1.710.  For  cast-iron  pipe,  the  Camden,  N.  J..  Iron 
W  ks.  bid  $43,400,  and  the  U.  S,  Cast  Iron  I'lpe  &  Fdy. 
Co..  I'hlla..  $4!).7K1,  including  haul;  for  vitrified  pipe, 
n.  Wallis  &  Co.,  Balto..  bid  $32,000;  Thos.  J.  Somer- 
ville  &  Sons.  Washington.  $23,200;  Potomac  Terra 
Cotta  Co..  Washiugtim.  $24,747;  for  42.300  cu.  yds. 
filter  gravel.  U.  M.  Evans.  I'hlla..  $3.37  per  cu.  yd.  : 
Edward  (S.  Gummel,  Washington.  $2.98;  Chas.  G. 
Smith  &  Sons.  Washington.  $3.47  ;  L.  E.  Smoot.  Wash- 
ington. .$2.75;  for  140.200  cu.  yds.  filter  sand.  U,  M. 
Evans.  $3.87  ;   L,  E,   Smoot,  $2,25. 

—  -a         z: 

J.  -^  3  00^ 

A.  880.000  cu.    ^-ds.  .        $0..35     $0.47  ...      $0.38 

B.  05.400  cu.  yds..     .40    .37      ...    .48 

C.  46.700  cu.  yds..  .35  .37  ...  .43 
n.  123.400  cu.  yds..     .40    .37      ...    .48 

E.  2,000  cu.  yds..    4.50   2.37     •...   6.20 

F.  31    acres    100.00     73.00  ...    110.00 

G.  9.700  sq.  yds..  .40  .37  ...  .39 
11,  39.300  cu.  yds..  ,,,  4.37  5.24  6.96 
I.  26.300  cu.  yds.  .  ...  6.37  5.60  7.56 
K.        S.200  cu.    yds..  ...  8.37  6.60  9.20 

L.      37.400  cu.    yds 6.87  7.97  8.16 

M.     35.000  sq.   yds..  ...  1.37  .89  .90 

X.   per  filter    ...  57.00  250.00  60.00 

O.  per   filter   ...  573.00  450.00  597.00 

Totals    ....$415,845         ...    $750,860 

Joliet,  III. — Contracts  are  about  to  be  let  for  a  wa- 
ter main  on  Jasper  St.,  at  a  cost  of  about  $6,000. 

Aliiiii/ilon.  III. — ThB  .Secy.  lid.  Local  Improv.  writes 
that  it  Is  proposed  to  lay  about  5  miles  of  water 
mains.  Bids  for  the  pipe,  hydrants  and  specials  will 
l)e   received    Mar.   3. 

Sltawuf't'town.  III. — Tile  citizens  are  reported  to  have 
voted  on  Feb.  10  to  construct  water  works. 

Sterlinii,  III. — J.  Decker,  Secy.  Sterling  Water  Co., 
writes  that  about  $4,000  will  be  expended  for  exten- 
sions.    The  company  will   buy   the  pipe  direct. 

Alton,  III. — The  New  England  Water  Co.  will  ex- 
tend its  water  mains  about  4,000  ft.  and  set  15  fire 
hydrants. 

Dedhavi.  la. — Banker  Caton  is  stated  to  have  se- 
cured a  franchise  for  water  works. 

Boone,  In. — Bids  will  he  received  .Mar.  13  by  Jesse 
L.  Hull.  City  Clk..  for  furnishing  material  for  con- 
structing extensions  to  water  mains  on  portions  of  3 
streets.  .\pproximate  quantities  :  2.550  ft.  of  6-in. 
(ast  iron  water  jiipe.  33  lbs.  per  lin.  ft.,  7  double  noz- 
zle Eddy  or  Ludlow  hydrants,  etc. 

OT.  Franriwille,  7,a. — The  following  bids  for  a  svs 
tem  of  water  works  were  received  by  Bd.  of  Mayor 
and  Aldermen  Feb.  18;  I'.  II.  I'orter.  Clinton.  Kv.. 
$18,013  (awarded  contract!  ;  .M.  T.  Lewman,  Louis- 
ville. Ky,.  $23..30O  ;  Thos,  Wagner.  Mobile,  Ala.,  $24,- 
000,      C,    11,   Jenks.   Engr,.   Fayette.    .Miss, 

DonaldHrillr,,  La. — J.  F.  Fernandez.  Cltv  Secy., 
writes  that  It  is  proposed  to  extend  and  enlarge  the 
water   works, 

Kalem,  Mags. — An  appropriation  of  $20,000  has  been 
made  for  cast  iron  i>ipe  lo  replace  cenient  pipe,  Frank 
F.  Newell,  Chmji,  Com,  on  Water-  Wks 
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Jlrockton,    Mass. — Chas.      K.      Felton,     City    Engr,.  Oxford    ^     C.— Sec    ■I'ower    I'iants    Gas   nnri    FIpc 

writes  that  the  following  bldshave  been  received  for  triclty"  Hants,   Gas  and   fclec 

cast  Iron  pipe  and  specials  ;  a,  3,000  tons  24-ln, ;   6, 

200  tons  0  and  8-ln. ;  c,  10  tons  specials,  price  given  Fargo,  V.  D. — It  Is  reported  that  the  City  Auditor 

per   net  ton ;   M,    J.    Drummoud,  «.   $31  ;    6,   $.32 :  e,  '»  taking  bids  for  a   5,000,000-gal.   pumping  engine, 
$57,50.      U.   S.  Cast  Iron  Pipe  &  Fdy.  Co..  o,  $:<0.70  •  n-,,-  ,        ,r    ,> 

h,  $32.:!0;   c,  $57,50,     R.  D    Wood  i  Co,,  a    1.30  30 '  ,,/',,'"'?*""'  ^-  ^— «''«  "I'ower  Plants,  Gas  and  Elee- 

b.   $31,0(i;    c,   $55.      Warren     C,    I.     I'lpe  &    Fdy.   Co!  "UHy. 
(awarded  contract),  a,  $28,90;  6,  $28,90;  c,  $55.  Walpolc,  N.  if.— The  N.  II.  Legislature  has  passed  a 

u     I       ♦     „  «T  1       ,       .  .  bin  to  Incorporate  the  Walpole  Water  &  Sewer  Co.  for 

noii^^^riLn^tZ'-^^''*^^''  '"""'^   amounting  to   $15,-  the  purpose  of  furnishing  Walpole  with  a  water  «5p- 

iiui)  aie  leportea  sold.  piy  ^nd  a  sewage  system.     Capital,  $50,000.     Copley 

BronnflcUl,  Mc.-A  public   hearing  will  be  held  at       '"""'^-  ^'^'P"'*'  ^^  "-  '*  '"""''^  Interested. 
State    House,   Augusta,    Me,,    Feb,    25,   on   an    act   to  Hudson,  N.  H. — See  "Power  Plants,  Gas  and  Blec- 

incorporate  the  Brownfleld  &  Williamsburg  Water  Co,       triclty." 

Worcester,    Mass. — John   G.    Brady,     Water   Comr.,  Jersey    City,  .¥.,/,— Water    Purveyor    Chas.    Kav- 

writes   that  It   is   proposed   to   rebuild    the   Mam'vlUe  anagh  recommended  to  Common  Council  that  a  water 

dam  on  Kettle  Brook,  at  an  estimated  cost  of  $120.-  g"",?,  °*  '*'°,..'''   M?a<Jow  St.,  and  City  Surv.  Emmet 

000.     City  Engineer  F,   A,  McClure  is  in  charge:     No  "™""   was    directed   to   prepare   the  necessary    plans 

bids   tor   the   work  will   l)e  asked,    as   it  will   be  done  "'"'  specifications. 

by   the  city  by  the  day.  y,.„.    ynrk.    N.    i'.— Among    the    appropriations    aii- 

lioston,  Mass.-Bld.  will  be  received  Mar.  7  by  the  In'e  :"'$1.2'70  olio  ?ov   w'atet- 'sm?ply  "$50  O.TforT^mn' 

Water  Comr,  for  furnishing  2,900  tons  cast  Iron  water  Ing  waJe^    WeLh^te.    Wate?  SuVpiJ^  ('o  ;    $2.'(".0()!. 

V^V^^-  for    Improvement    of    parks,    $1,0(J0,000    for    Dept.    of 

«/<,.,,(;«;.     j/i^j,       «„u  "i<^„.o..  T.i„„t=    r.»„  „„/!  ^,„  Docks  &  Ferries  and  $90.0(JO  for  stock  and   plant   St, 

Standish,  Mich.— See     lower  Plants,  Gas  and  Elec-  Cleaning  Uept,,  Boro.  of  Hichmond, 

■-'"■"^y-  Bids   will   be   received    Mar,   5  by    Edw.    M.    Grout. 

ViSi'";'.  1'"/1T'''??  r.'  "%  '■^'''''l^  T':  '  ""l  '?t''  f"''ows -T^vv  'aouef,;cL''$l?000.0°00^;  newl^aT'ltlT 
Cooofr  VI  r^e  He^.^d'e,?  ^"^"^  '^"'"'^  '""'^^-  ^^  "'  "•  •"•''^S'^'  «500,(io0 ;  for  ail  additional  wXr  sup- 
Coopei,  Village  Kecoi del.  p|y_    $250,000;   for   interior   public    baths,   $250,00(5; 

uJ^r^it^':^;;;'^  ^^rini'i?  r^^xt  'a  ''X^"™'$i'5o!c^!'^ao^i^r^i;?ikix;;5:^L?^ 

nave  appointea  ueo.  u.  liengei  ana  K,  11,.   urega  as  a  :„  j^ponv  papif   «.5o  000  •  Hntnnicni  Museum  nn^  i-tprhn 

committee  to  figure  on  the  probable  cost  of  putting  in  ,?„„    «^n  onn'  *"'"'"""•  ""ta""*'  -Museum  and  Heiba- 

water  works,  ""'"'   •'"'"•"""■ 

Niagara  Falls,  N.  F.^The  Western  New  York  Wa- 

Mt.  Airy,  N.  C. — Bids  are  wanted  Mar,  3  for  $50.-  ter  Co,  is  reported  to  have  absorbed  the  Niagara  Falls 

000   water   and   light   bonds.      Jas.   C,    Hollingsworth.  Water  Works  Co,,  and  will  probably  supply  all  Nlag- 

Secy,  ara  Falls  with  water  In  the  future. 

Jersey  City,  N.  J. — The  following  bids  were  received  Feb,  16  bv  E.  W.  Harrison,  Chief  Engineer  of 
the  Jersey  City  Water  Supply  Co.,  for  constructing  a  masonry  conduit — prices  for  lining  and  masonry 
not  Including  Portland  cement,  which  is  to  be  furnished  contractor.  Four  totals  are  given  in  each  case, 
alternate  bids  being  allowed;  the  first  covers  all  Items,  but  the  reinforced  lining  of  the  conduit  and  the 
remaining  three  covers  ail  Items  including  lining  reinforcement,  being,  respectlvelv.  a  bid  for  expande<l 
metal  conduit  lining,  for  the  Kansome  system  of  conduit  lining  and  for  electrically  welded  fabric  rein- 
forcement,  the  unit  prices  for  these  alternate  bids  als()  being  given  In  the  tables  in  "this  or(Ier  : 

N.  Y. 
Joseph  S.  Eastern  Cont.  Jewell 

ijualey  Co..  Constn,  Co..  Flltr.  Co., 

Section  1.  .New  York.  New  York.  New  York. 

Trenches,    2.980    lin.    ft $3.50  $3.20  $1.00 

1  irif ts,     1,670    lin.    ft .'i.50  3.50  5.00     . 

Earth   excavation.   1,400   cu.   yds 0.60  0.75  0.75 

liock    excavation.    200    cu.    yds 2.00  3.00  2.50 

i;mbankment.    3,440   lin.    ft. . 0.85  3.00  2.00 

Conduit    lining,  2.200    lin.    ft 8.50  7..50  9.50 

Conduit    lining,    700   lin.   ft 10.00  9.00  10.00 

Conduit   lining,   1.400  lin.  ft 9.50  9.25  12.00 

Conduit    lining,    120    lin.    ft 9.00  "  10.00  18.00 

C(mduit    lining,    150    lin,    ft 9,00  11.00  19.00 

Iteinforced    lining,    80,000    sq.    ft 0.10  0.06  0.07 

Keinforced    lining,    80,000    sq.    ft 0.10  0.05  0.00 

lU'lntoiced    lining.    80.000    sq.    ft 0.10  0.05V4  0.06"/. 

Overflow  pipe,  720   lin.   ft 5.00  2.75  2.50 

Concrete,    .50    cu.    yds 3.50  7..50  8.00 

Gate  chamber 2,600.00  2,200.00  2,000.00 

Dry    rubble   paving,   50   cu.    yds 1.50  2.50  2.00 

Totals $71,695.00  $70,631.00  $73,770.00 

79,059.00  75,431.00  79,370.00 

79,6.59.011  74.631.00  78.570.00 

79,6.59.00  74,831.00  78,970.00 

Eastern  N.  Y.  Cont, 

Harold  Bouton,  Constn.  Co.,  Jewell  Flltr. 

Section  2,  Hoonton.  N,  J,  New  York.  Co.,  New  Y'ork. 

Excavation,    2.760    lin,    ft ^4  00  $2.00  $1.50 

Earth   excavation,    50   cu,   yds 1.00  0.75  0.75 

Kock   excavation,   5   cu,    yds 5.00  3.00  3.00 

Embankment,   2,760    lin.    ft 0.97  3.00  2.00 

Conduit    lining.    2,500    lin,    ft 8,23  7.50  10,00 

Conduit    lining.    90    lin.    ft 9.87  8.50  14,00 

Reinforced    lining,    50,000    sq,    ft 0,08  0.06  0.07V, 

Reinforced    lining,    50.000    sq.    ft 0,08  0.05  0,06^4 

Reinforced    lining,    50.000    sq.    ft 0.08  0.05'^  0.07 

(\jncrete,    50    cu.   yds 4.00  7.00  9.00 

<;ate   chamber    2,250.00  2,600.00  2,250.00 

(iate   chamber    2,250.00  2,600.00  2.500.00 

Dry  rubble  paving,  50  cu.  yds 4.00  1.80  2.00 

Totals    $40,155.00  $39,007.00  $41,272.00 

44,155.00  42,007.00  45,022.00 

44.155.00  41,507.00  44,522.00 

44,155.00  41,632.00  44,772.00 

The  Metropoli-  Eastern  N.  Y.  Cont. 

tan  Constn.  Co.,  Constn.  Co.,  Jewell  Flltr. 

Section  3.  Jersey  City.  New  York.  Co.,  New  York. 

Earth  excavation,   40.(JO0   cu.    yds $0.75  $0.75  $0.75 

Rock    excavation.    7.000    cu.    yds 2.50  3.00  3.00 

Conduit  lining.   9.600  lin.  ft 9.26  6.50  0.50 

Conduit   lining,   100   lin.   ft 10.30  7.50  12.00 

Conduit   lining.    50    lin.    ft 9.71  9.50  Ifi.OO 

Reinforced    lining,    270.000  sq.    ft 0.06  0.05%  0.07 

Reinforced    lining.   270.000  sq.    ft 0.06  0.04"/.  0.06 

Fabric    reinforced    lining,    270,000   sq.    ft 0.06  0.04%  O.Oe"/- 

('oncrete,    350    cu,    yds 9.00  6.75  8.00 

Gate  chamber    2.200.00  3,400.00  2,750.00 

Gate  chamber   2,800.00  2,200,00  2,000.00 

Dry  rubble  paving.   2.50  cu,  yds 3.00  1,80  2,00 

Totals    $146,811.00  $123,037.00  $152,200,00 

163,011.00  137,887.00  171,100.00 

163.011.00  135,187.00  168,400.00 

163,011.00  135,862,00  169,750,00 

N.  Y. 

Hudson  Co,  Eastern  Cont,  Jewell  United 

Section,   4,                                    Tunneling  Co,,  Constn,  Co,,  Flltr.  Co..  Eng,  &  Contg. 

Jersey  City.  N«w  York.  New  York.  Co..  New  York, 

Earth  excavation,   14.000   cu.   yds $0.65  $0,75  $0,75  $2.15 

Rock   excavation,    1.000  cu.   yds '.                  1.75  3.00  3.00  3.50 

Conduit    lining.    3,250    lin,    ft 8.26  7.00  9.50  7.60 

Conduit    lining.    150   lin,   ft 0,30  8,00  12.00  9.00 

Conduit    lining.    200    lin.    ft 8.71  10,00  14.00  8.40 

Reinforced    lining.    100,000    sq.    ft 0,06  0.05%  0,07  0,04 

Reinforced    lining,    100,000    sq.    ft 0.06  0.04V>  0.06  0.036 

Reinforced    lining.    100.000   sq.    ft 0.06  0.04%  0.06%  0,05 

Concrete,    100    cu,    yds ,  ,                  9,00  7,25  8.00  5.20 

Gate   Chamber    2.000.00  2,200.00  2,250.00  1.500.00 

Gate   Chamber    2.000.00  2,200,00  2.000,00  1.500.00 

Crossing  at   Third   River 3,500.00  3.000.00  .3.000.00  2,150.00 

Dry    rubble   paving.    100   cu.    yds 3.00  2.65  2.00  3..50 

Totals     $49,532.00  $47,840.00  $.57,225.00  $67,350.00 

55.532.00  53.340.00  64.225.00  71,350.00 

-. 55,532,00  52,:i40,00  63,225,00  70,950,00 

.55.532,00  52.590,(W  63.725.00  72.350.00 


534 


fHE    ENGINEERING    RECORD. 


Vol.  47,    No.  9. 


Ithaca,  N.  T. — ^Tbe  City  Council  Is  stated  to  hare 
accepted  the  offer  of  Cornell  Univ.  to  build  a  filtering 
plant  to  filter  the  water  supplied  the  city  and  uni- 
versltT.  The  proposition  inToires  the  expending  of 
$150,000,  which  the  university  will  furnish. 

Buffato,  X.  Y. — Bids  will  be  received  Mar.  7  by  F. 
W.  M.  Ueerwagen.  City  Compt.,  for  $75,000  water 
and  $150,000  school  bonds. 

Akron,  O. — The  stock  of  the  old  Howard  •Street 
Water  Co.  is  staled  to  have  been  purchased  by  a  com- 
pany headed  by  W.  F.  Laubacb.  The  new  company 
has  secured  permission  tu  lay  pipes  in  the  city  and 
will   furnish   Akron   with  spring   water. 

Findlay.  O. — John  W.  Riegle,  City  Engr.,  writes  that 
all  bids  received  Feb.  12  liave  been  rejected  by  the 
Bd.  of  Water  Works  Trus.  Bids  are  now  asked  until 
Mar.  10  for  furnishing  5:^,300  ft  24-ln.  vitrified  pipe 
and  600  ft.  24-ln.  iron  pipe;  also  9,000  ft.  8-ln.  Iron 
Plp«. 

Youngatotrn,  O. — Bids  will  be  received  Mar.  2  by 
the  Water  Wks.  Bd.  for  furnishing  approximately  tiOO 
tons  4  to  12  In.  cast  Iron  water  pipe  and  15  tons 
special  castings.     D.  N.  Slmpkins,   Secy. 

CttvelaMd,  O. — Bids  are  wanted  Mar.  12  for  fur- 
nishing and  delivering  f.  o.  b.  cars  approximately  75 
4-ln.  and  150  6-in.  fire  hydrants  required  during  the 
year  1903  by  tUe  Water  Wks.  Division  of  the  Dept. 
of  Pub.  Wks.     Chas.  P.  Salen,  Dlr.  Pub.  Wks. 

Bids  are  wanted  Mar.  13  for  furnishing  and  deliv- 
ering at  the  water  works  office,  all  multiple  connec- 
tions, stop  cocks,  corporation  cocks,  air  cocks,  valves ; 
also  for  furnishing  and  delivering  at  the  office  of  the 
water  works  division,  354  Superior  St.,  cast  iron  stop 
cock  tmxes  required  during  the  year  1903  by  the  Wa- 
ter Wks.  Division,  Dept  Pub.  Wks.  Chas.  P.  Salen, 
Dir.   Pub.  Wks. 

Lima,  O. — A  press  report  states  that  this  city  will 
expend  the  coming  summer  $150,000  to  improve  its 
water  works  system. 

Cincinnati,  0. — The  following  bids  were  opened  Feb. 
17   for  buildings   for   the  Western  Pumping   Station : 

a,  with  engine  house  of  limestone;  b,  of  sandstone; 
c,  Ransome  concrete  system  ;  d,  Hennibique  system  : 
W.  U.  Ellis  A  Co.,  Cincinnati,  o,  $435,033  :  b,  $451.- 
733;  c,  $418,033.  F.  H.  Kirchner  &  Co.,  Cincinnati. 
o,  $458,656:  a,  $413,656:  alternate,  Hennibique  sys- 
tem, $350,000.  U.  S.  Constn.  Co.,  Milwaukee,  a, 
$379,635.     Western  Constn.  Co.,  Lafayette,  Ind.,  u  or 

b,  $440,857. 

.S'outA  Bethlehem,  Pa. — The  stockholders  of  the  Con- 
solidated Water  Co.  are  stated  to  have  decided  to  com- 
plete the  new  alter  in  the  Lehigh  liiver :  they  are  also 
reported  to  be  considering  the  question  of  increasing 
the  pumping  capacity. 

Coatesville,  Po.— The  citizens  are  stated  to  have 
voted  Feb.  18  to  Issue  $40,000  bonds  for  improvements 
to  the  water  works  and  sewerage  systems. 

Indiana,  Pa. — The  Yellow  Creek  Water  Co.  has  been 
Incorporated,  with  a  capital  of  $5,000,  by  E.  E.  David- 
son and  B.  M.  Bell,  of  Indiana. 

Btroudsburg,  Pa. — Sec  "Power  Plants,  Gas  and 
Electricity." 

Dubois,  Pa. — The  citizens  are  reported  to  have  vot- 
ed to  Increase  the  borough  debt  for  the  purpose  of 
completing  the  new  water  system  to  Anderson  Creek. 

Meadville,  Pa. — It  was  voted  Feb.  17  to  issue  $35,- 
OOO  bonds  for  a  new  water  supply,  pumps,  boilers,  etc. 
A.  C.  Purdee,  City  Clk. 

Tipton,  Pa. — The  Tipton  Water  Co.  has  been  incor- 
porated, with  a  capital  of  $5,000.  to  be  directed  by 
Edw.  Hutchinson,  B.  Maurice  Gasklll  and  Bertram  L. 
Townsend,  of  Philadelphia,  Pa.,  to  supply  water  in 
Antls  Township,  Blair  County. 

Pittsburg,  Pa. — The  Council  is  reported  to  have 
passed  an  ordinance  providing  for  an  appropriation  of 
$315,000  for  an  extension  of  the  water  system  in  the 
downtown  district. 

Philadelphia,  Pa. — D.  J.  McNIchol  has  been  award- 
ed the  recent  filtration  plant  contract,  which  accord- 
lug  to  reports  amounted  to  $350,000  for  sand  for  the 
Belmont  filter,  $1,040,000  for  sand  for  Torresdale  fil- 
ters, $50,000  for  work  on  Uoxborough  filters,  and  $1,- 
000,000  for  water  mains;   total,   $2,440,000. 

Eagan,  8.  D. — -Press  reports  state  that  bids  are 
wanted  Mar.  18  for  $5,000  water  works  bonds. 

Sioux  Falls,  8.  D. — It  Is  stated  that  the  South 
Dakota  Water  Co.  will  construct  a  standpipe  20  ft.  in 
diameter  and   115  ft.   high. 

ilarthall,  Tex. — A  press  report  states  that  at  a 
meeting  of  the  Council  Feb.  11  Water  Works  Engr. 
Myers  reported  to  the  Council  that  repairs  on  the 
pumping  station  would  cost  the  city  about  $12,500. 
The  Mayor  was  authorized  to  purchase  25  meters  for 
the  water  works. 

El  Paso,  Tex. — A  charter  has  been  granted  to  the 
International  Water  Co.,  of  El  Paso,  to  establish  wa- 
ter works  in  the  United  States  and  Mexico:  capital, 
$1,000,000.  Incorporators  :  W.  J.  Davis  and  Gordon 
McLean,  of  Los  Angeles.  Cal. ;  Walter  Douglas,  of 
Blsbee,  Ariz.,  and  Felix  Martlnex,  of  El  Paso. 

Houston,  Tex. — The  Dayton  Canal  &  Irrigation  Co., 
of  Houston,  has  been  Incorporated,  wltli  a  capital  ot 
»5fHi,000,  to  build  canals  for  Irrigation  and  milling 
and  stock  raising.  Incorporators :  Geo.  L.  Glass  and 
Frank  A.  Kelchardt,  of  Houston ;  C.  H.  T.  Shaw, 
Dixon,  111.,  and  others. 

Ut.  Pleasant,  Tex.— The  Bd.  ot  Aldermen  Is  stated 
to  have  adopted  plans  for  water  works. 

Spanish  Fork,  Utah. — The  question  of  constructing 
water  works  is  reported  under  consideration. 

Fair  Haven,  Vt. — Local  press  reports  state  that 
bids  will  be  received  Mar.  10  by  the  Village  Trus.  for 
$50,000  water  and  sewer  bonds. 

Pomeroy,  Wash. — The  citizens  are  stated  to  have 
voted  on  B'eb.  11  to  Issue  $19,000  bonds  for  the  con- 
struction  of    water  works. 

Tacoma,  Waah. — City  Engr.  Taylor  Is  reported  to 
have  completed  plans  for  an  all  gravity  system  for 
supplying  the  flats  beyond  the  city  waterway  with 
water;   It   will   cost  about   $8,000. 

Elma,  Wath. — The  question  of  constructing  water 
works  is  reported  under  consideration. 


Jio.  Milwaukee,  Wis.- — The  following  awards  have 
been  made :  The  U.  S.  Cast  Iron  Pipe  &  Fdy.  Co., 
Chicago,  $31.40  per  ton  for  494.5  tons  of  cast  iron 
pipe,  4,  6  and  8-in.  in  dla.,  according  to  bids  opened 
Feb.  6;  R.  D.  Wood  &  Co.,  $31.50  and  $28.70  per 
hydrant  for  5  4-in.  and  21  5-in.  hydrants,  respective- 
ly ;   National  Meter  Co.,  $1,267  for  two  6-in.  meters. 

Centennial,  W'yo. — The  Centennial  Water  Works 
Co.  has  been  Incorporated,  with  a  capital  of  $250,000, 
to  construct  water  works  at  Centennial.  Incorporat- 
ors :   Fred  A.   Miller,   J.  B.  AIcKee,  and  others. 

Toronto.  Uiit. — Bids  will  be  received  by  Willis  Chap 
man,  C.  E.,  103  Bay  St,  Toronto,  on  Apr.  1,  for  con- 
structing 3  steel  water  tanks  for  municipal  water 
works  purposes — one  at  Bridgewater,  Ont. ;  another 
at  Edmonton.  Alberta,  N.  W.  T.,  and  the  third  at 
Strathroy,  as  advertised  in  The  Engineering  Record. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Demopolis,  Ala. — L.  Kaufman,  City  Clk.,  writes  that 
it  is  proposed  to  construct  a  sewerage  system,  at  a 
cost  of  about  $25,000.  Work  will  probably  not  begin 
before  August 

San  Francisco,  Cal. — It  is  proposed  to  reconstruct 
the  Baker  St.  sewer  between  Union  and  Lewis  Sts. ; 
length  of  sewer  is  atraut  4,100  ft.,  and  the  cost  will  be 
about  $30,000. 

San  Francisco,  Cal. — See  "Paving  and  Roadmak- 
Ing." 

Colorado  Springs,  Colo. — A  proposition  for  the  dis- 
posal of  the  city's  sewage  has  been  presented  to  Clt.y 
Council  by  J.  W.  Coffey,  who  proposes  building  vats 
and  reservoirs  for  the  sewage  in  return  for  the  use 
of  the  water  for  irrigation  purposes. 

Augusta,  Oa. — L.  H.  Uanklnson  &  Son,  of  Augusta, 
has  secured  the  contract  for  constructing  2,500  lln. 
ft.  of  brick  sewer,  single  ring,  egg  shape,  3Gx54-in., 
average  cut  6  ft,  at  $1.78  per  liu.  ft  complete. 

Belleville,  111. — It  Is  reported  that  the  City  Engi- 
neer estimates  the  cost  of  sewers  on  \V.  Main  St.  at 
$18,480. 

Kokomo,  ind. — W.  F.  Mann,  City  Engr.,  writes  that 
bids  will  be  received  on  Mar.  9  for  tne  construction 
of  2,500  ft.  of  12-ln.  vitrified  sewer  and  2,400  ft.  ot 
24-ln.  double  strength  tile  sewer. 

Terre  Haute,  Ind. — The  City  Engineer  has  been  In- 
structed to  prepare  plans  and  specifications  for  a  pipe 
sewer  in  19th  and  Elm  Sts. 

Burlington,  la. — Cameron,  McManus  &  Joyce,  Keo- 
kuk, la.,  were  lowest  bidders  for  North  Oak  St.  sewer, 
to  be  constructed  under  direction  of  Emmet  Steece, 
City  Engr.  The  bid,  received  Feb.  16,  offers  to  do  the 
6,800  ft  of  sewer  for  $1.93  per  ft,  %-in.  water  pipe 
connections  for  28  cts.  per  ft,  and  extra  cateh-baslns, 
manholes,  lamp  holes  and  flush  tanks  for  $60,  $49, 
$2.15   and   $49,  respectively;  total,  $13,124. 

Independence,  la. — Bids  will  be  received  Mar.  9  by 
the  Com.  on  Sewers  of  the  City  Council  for  furnish- 
ing material  and  constructing  sanitary  sewers  In  por- 
tions of  3  avenues.     P.   McCorstin,  Chmn. 

Des  Moines,  la. — It  is  stated  that  bids  are  wanted 
by  the  Bd.  of  Pub.  Wks.  until  Mar.  10  for  3,428  lln. 
ft  of  Portland  cement  curb,  4,712  lln.  ft.  of  12-ln. 
pipe  sewer,  290  lln.  ft  of  48-in.  and  370  lln.  ft.  of 
60-in.  brick  sewer.     J.  W.  Budd,  City  Engr. 

Houghton,  Mich. — The  Governor  has  signed  the  bill 
authorizing  the  village  to  borrow  $25,000  to  construct 
sewers. 

Standish,  Mich. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

St.  Paul,  Minn. — Bids  will  be  received  Mar.  2  by 
the  Bd.  of  Pub.  Wks.  for  constructing  a  sewer  in  sev- 
eral streets.     R.  L.  Gorman,  Clk. 

Crookston,  Minn. — Bids  will  be  received  Mar.  10  by 
W.  A.  Lanctot  City  Clk.,  for  constructing  6,300  ft 
9,  12  and  15-in.  clay  pipe  sewers  in  portions  of  sev- 
eral streets  and  1  alley.     Geo.  A.  Ralph,  City  Engr. 

St.  Paul,  Minn. — I'lans  for  the  sewer  which  will  be 
laid  this  spring  in  St.  Anthony  Park  are  about  com- 
pleted. They  were  prepared  by  City  Engr.  Rundletl 
and  will  cost  about  $100,000. 

Rochester,  Minn. — -Asst.  City  Engr.  Fraser  esti- 
mates the  cost  of  the  east  side  sewer,  6,600  ft.  vitri- 
fied pipe  and  necessary  appurtenances,  at  about  $13,- 
698. 

Leioiston,  Mont. — This  city  contemplates  putting  In 
a  sewerage  system  this  coming  summer.  Geo.  .M.  Staf- 
ford is  City  Engr. 

Walpole,  N.  H. — See  "Water." 

Camden,  N.  J. — The  Street  Com.  is  stated  to  have 
decided  to  construct  sewers  on  Spruce  St.  and  Mt. 
Ephraim   and   Marlton   Aves. 

I'litttahurg  Barracks,  N.  Y. — See  "Government 
Work." 

Brooklyn,  N.  Y. — Contracts  will  soon  be  let  by  3.  E. 
Swanstrom,  Pres.  Boro.  of  Brooklyn,  for  the  construc- 
tion of  sewers  in  3  divisions :  The  1st  division  for 
brick  sewers  120  to  60  inches  in  diameter,  pipe  sewer.s 
IS  and  15  in.,  50  manholes  and  63  receiving  basins; 
estimated  cost,  $338,.'>00.  The  2d  division  for  brick 
sewers  144  to  132  in.,  16  manholes  and  10  receiving 
basins  ;  estimated  cost,  $296,500.  and  the  3d  division 
brick  sewers  132  to  30  in.  and  vitrified  stoneware 
I)ipe  sewers  18  and  15  in.,  70  manholes  and  45  receiv- 
ing basins ;  cost,  $285,200.  John  Thatcher,  Supt  of 
Sewers. 

Bids  will  be  received  Mar.  11  by  .1.  Edw.  Swan- 
strom, Boro.  I'res.,  for  furnishing  material  for  con- 
structing sewers  In  portions  of  E.  12tli  St.  and  Wind- 
sor Place.  Engineer's  estimate,  2,773  lln.  ft.  12  to 
30-ln.  vitrified  stoneware  pipe  sewer  laid  In  concrete, 
26  manholes,  1  receiving  basin,  etc. 

Buffalo,  N.  Y. — John  .Vlumm,  170  Best  St.,  has  se- 
cured the  contract  for  constructing  a.  48,  45,  42,  39, 
36.  33  and  27-in.  brick  sewer  in  Mumford  Ave.,  for 
$14,900.  The  Common  Council  Intends  ordering  the 
construction  of  a  24  and  20-in.  tile  sewer  In  Dewey 
Ave.,  from  Fillmore  Ave.  to  about  1,080  ft.  east. 

Toledo,  O. — The  lowest  bid  received  for  extending 
the  Jefferson  St.  sewer  was  that  of  M.  Rabbit  &  Sons, 
at   $7,905. 

Canton,  O. — Philip  H.  Weber.  City  Engr..  writes  that 
bids  will  be  received  Apr.  6  for  11 '/4  miles  of  sani- 
tary pipe  sewers ;  probable  cost,  $70,000. 


Cincinnati,  O. — The  B.  ot  L.  Is  stated  to  have 
adopted  ordinances  providing  tor  the  construction  of 
sewers  and  drains  in  Morris  I'l.  and  lOastern  and  Mur- 
dock  Aves. 

Youngstown,  O. — Bids  will  be  received  Mar.  7  by 
the  Bd.  of  City  Comrs.  for  constructing  sewers  in  por- 
tions of  Forest  Ave.,  Pearl  St.  and  Charlotte  Ave.  C. 
E.  Cross,  Clk. 

Clervland,  O. — Bids  are  wanted  Mar.  10  for  con- 
structing sewers  in  portions  ot  4  streets.  Chas.  P. 
Salen.   Dir.   of   Pub,   Wks. 

Bids  are  wanted  Mar.  19  for  constructing  sewers 
in  portions  of  Gordon  Ave.,  Louis,  Sheridan,  and  Up- 
ton  Sts.     Chas.  P.  Salen,  Dir.  of  Pub.  Wks. 

Continental,  O. — It  is  stated  that  bids  are  wanted 
Mar.  !)  tor  constructing  380  lln.  ft.  of  8  in.  sewer, 
2,728  ft.  of  4-ln.  tile  and  furnishing  14  catch  basins. 
U.   \V.   KIssell,   Village  Clk, 

Philadelphia,  Pa. — The  Council  Com.  on  Survey  has 
recommended  the  construction  of  main  sewers,  as  fol- 
lows :  Pratt  St.  sewer,  cost  $30,000 ;  Orthodox  St. 
sewer,  cost  $15,000  :  5th  and  York  Sts.  sewer.  $20,000. 
and  for  a  sewer  to  drain  new  municipal  hospital 
grounds  in   33d   Ward,  $35,000. 

Ettston,  Pa. — Bids  will  be  received  Mar.  12  by  L. 
A.  Francisco,  City  Engr.,  for  grading  and  sewering 
portions  of  Berwick  St 

Ila^leton,  Pa. — A.  B.  Cellax,  City  Engr.,  estimates 
the  cost  of  a  15-In.  terra  cotta  pipe  sewer  for  the 
Diamond  sewerage  system,  at  $4,715. 

Pittsburg,  Pa. — Local  press  reports  state  that  con- 
tracts to  the  amount  ot  about  $300,000  tor  street  and 
sewer  work  were  awarded  on  Feb.  16  by  Recorder  J. 
O.  Brown  and  Dlr.  J.  Guy  McCandless,  of  the  Dept.  of 
Pub.  Wks.  The  successful  bidders  were  :  J.  B.  Sheets, 
J.  N.  McQuaide,  Pennsylvania  Asphalt  Paving  Co., 
Thos.  Sweeney  &  Co.,  the  Pittsburg  Asphalt  Paving 
Co.,  the  Empire  Asphalt  Paving  Co.,  Booth  &  Fllnn. 
I,td.,  J.  C.  McSpadden,  Cronin  &  O'llerron,  Garey  & 
Kissane,  Chas.  C.  Kohne,  W.  C.  Flshburn  and  Jacob 
.Mensinger.  The  bids  for  the  asphalt  work  ranged 
from  $1.77  to  $1.90  a  sq.  yd. 

Coatesville,  Pa. — See  "\A"ater." 

Scranton,  Pa. — J.  P.  Phillips.  Ch.  Engr.,  Dept.  Pub. 
Wks.,  writes  that  Donohue  &  O'Boyle,  contractors  for 
the  sewer  In  Wyoming  Ave..  Ash  St.,  etc.,  have  as- 
signed this  work  to  Ruch  &  Miller,  of  Philadelphia. 

Westerly,  R.  I. — -Wm.  Hoxsey,  Town  Clk.,  writes 
that  the  matter  of  constructing  a  sewerage  system  Is 
being  agitated,  but  no  definite  action  has  as  yet  been 
taken. 

Fair  Haven,  Vt. — See  "Water." 

Janesville,  Wis. — A.  E.  Badger.  City  Clk.,  writes 
tliat  C.  V.  Kerch  is  preparing  plans  for  a  sewerage 
district ;  cost  of  construction  not  yet  estimated. 

Ilallville.  Ont. — Bids  will  be  received  Mai'.  6  by 
Hugh  Martin,  Township  Clk.,  for  $12,463  drainage 
bonds. 

BRIDGES. 

New  Haven,  Conn. — MaJ.  Chas.  F.  Powell,  Corps 
Engrs.,  New  London,  has  submitted  to  the  War  Dept 
a  report  recommending  that  the  KImberly  Ave.  bridge 
in  this  city  be  23  ft  high  at  high  water  mark. 

Hartford,  Conn. — President  Roosevelt  has  signed 
the  bill  authorizing  the  construction  of  a  bridge  across 
Connecticut  River,  in  this  city. 

Peoria,  III. — Bids  are  wanted  Mar.  3  (readvertise- 
ment)  for  constructing  a  65  ft  span  bridge,  20-ft. 
roadway  over  Farm  Creek,  East  Peoria  Road.  Ad- 
dress R.   M.  Orr,  City  Clk. 

Washington,  Ind. — Bids  will  be  received  Mar.  3  by 
the  Co.  Comrs.  for  constructing  stone  abutments  for 
a  bridge  across  Aikman  Creek,  in  Harrison  Township. 
Robt.    Russell,    Co.   Aud. 

Decatur,  Ind. — Bids  will  be  received  Mar.  9  by  the 
Bd.  of  Co.  Comrs.  for  constructing  a  steel  bridge. 
Samuel  Doak,  Chmn. 

Columbia  City,  Ind. — Bids  will  be  received  Mar.  11 
by  the  Co.  Comrs.  for  constructing  2  steel  bridges  and 
several  culverts. 

Lake  Charles,  La. — It  is  stated  that  bids  are  want- 
ed by  Leon  Charvarens,  Police  Juror,  until  Mar.  3 
for  erecting  a  steel  and  wooden  bridge  about  1,000  ft. 
long,  across  English  Bayou.  John  W.  llhorer,  Parish 
Surveyor. 

Hanover,  Mass. — The  Town  Clk.  writes  that  It  is 
proposed  to  construct  a  bridge  here  to  cost  about 
$12,000.  Plymouth  County  is  also  reported  Interested 
(Plymouth,   Mass.,  C.    H.). 

Fall  River,  Mass. — I'ress  reports  state  that  the  N. 
Y.,  N.  II.  &  Hartford  R.  R.  Co.  has  awarded  to  the 
Boston  Bridge  Wks.,  of  Boston,  and  the  McCiintlc- 
Marshall  Construction  Co.,  ot  New  York  City,  con- 
tracts for  constructing  12  steel  bridges  in  Fall  River. 

Three  Rivers,  Mich. — Bids  are  wanted  Apr.  1  for 
$30,000  bridge  and  paving  bonds.  Jas.  R.  Bunn,  City 
Clk. 

Plainwell,  Mich. — The  Township  Clerk  writes  that 
it  was  voted  Feb.  20  to  Issue  $18,000  bonds  for  the 
erection  of  a  bridge. 

It  Is  stated  that  bids  are  wanted  Mar.  10  for  con- 
structing an  8-span  concrete  or  steel  bridge  at  Main 
St.     A.   L.  Nichols,  Superv. 

Detroit,  Mich. — Local  press  reports  state  that  the 
officials  of  the  Michigan  Central  and  the  Grand  Trunk 
R.  R.  Companies  have  appointed  Engr.  Geo.  S.  Morri- 
son to  select  the  site  for  the  proposed  international 
bridge  across  Detroit  River. 

Cnjstal  Falls,  Mich. — Press  reports  state  tliat  the 
officials  of  the  Chicago  &  Northwestern  Ry.  intend 
building  a  steel  bridge  in  this  citv,  at  a  prol)able  cost 
of  $30,000.      E.  C.  Carter,  Cb.   Engr.,  Chicago,   ill. 

Bci-rien  Springs,  Mich. — It  is  stated  that  a  $20,000 
l)rldge  may  be  built  l>y  Orlnoko  and  Berrien  Town- 
ships, across  St.  Joseph  River,  to  replace  present 
structure  at  Berrien   Springs. 
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St.  Paul,  Minn. — The  following  bids  for  the  super- 
structure of  Arcade  St.  bridge  were  opened  by  the 
Comrs.  of  I'ub.  Wks.  Feb.  18 ;  American  Bridge  Co., 
N.  Y.  City,  $27,r)40  (awarded  contract)  ;  Mt.  Vernon 
Bridge  Co.,  $^8,378;  St.  Paul  Foundry  Co.,  $28,048; 
Minneapolis  Steel  &  Machinery  Co.,  $28,849  ;  Horace 
ID.   Horton,  !f30..563. 

Bids  are  wanted  Mar.  3  for  furnishing  material  and 
constructing  the  superstructure  of  the  Grand  Ave. 
bridge.     Matt  Jensen,  City  Clk. 

Misnouta,  Mont. — Surveyor  Hughes  has.  according 
to  reports,  completed  a  survey  for  a  bridge  to  be  built 
across  Alissoula  Iliver,  from  Van  Buren  Ave.  to  .John 
St.  The  proposed  structure  will  consist  of  two  100-ft. 
spans,  with  approaches  of  100  ft.  on  each  side. 


PAVING  AND  ROAOMAKING. 

iSan  Francisco,  Cat. — The  Bd.  of  Wks.  has  been  di- 
rected to  proceed  with  the  repaying  of  .'id  St.,  a  dis- 
tance of  4„';00  ft.  It  will  be  paved  with  basalt  blocks 
on  a  concrete  foundation,  and  cost  about  $80,000. 

Denver.  Colo. — The  Bd.  of  Superv.  has  passed  a 
bill  creating  sidewalk  district  No.  12,  on  the  South 
Side,  and  carrying  with  it  an  appropriation  of  $54,- 
<!00.  The  bill  provides  for  the  construction  of  new 
!)-ft.  stone  sidewalks  and  the  widening  of  existing 
walks  where  necessary. 

Cheshire,  Conn. — Bids  will  be  received  Mar.  10  by 
the  Bd.  of  Selectmen  for  turnpiking  110  miles  of  road, 
■lacob  U.   Walter,  1st  Selectman. 


New  York,  N.  Y. — Bids  will  be  received  Mar.  7  by 
Louis  F.  Haffen,  I'res.  Boro.  Bronx,  for  regulating  and 
regradlng,  resetting  curbstones,  tiagging  and  reSag- 
ging  the  sidewalks,  paving  with  granite  blocks  on  a 
sand  foundation,  etc,  portions  of  Trcmont  Ave.  En- 
gineer's estimate,  23,800  sq.  yds.  granite  block  pave- 
ment on  a  sand  foundation  laid  with  sand  Joints,  5,000 
lln.  ft.  curbstone  furnished  and  set,  4,000  lln.  ft.  old 
curbstone  rejointed  and  reset,  etc. 

New  York,  N.  Y. — The  Bd.  of  Estimate  and  Appor- 
tionment Feb.  20  authorized  the  Issue  of  revenue 
bonds  aggregating  $5,615,000  for  street  paving. 

Little  Falls,  N.  Y.— A  contract  Is  about  to  he  let 
for  1,260  ft.  of  brick  pavement.  E.  T.  B.  Lansing, 
City   Eugr. 


A'eto  York,  N.  Y. — The  following  bids  were  opened  Feb.  18  by  the  Aqueduct  Comrs.,  280  Bway.,  for  building  14  highway  bridge  steel  superstructures  across 
Ooton  Lake — a,  Berlin  Constr.  Co.,  Berlin,  Conn.;  b,  I'enn  Bridge  Co.,  Beaver  Falls,  I'a.  ;  c.  Augustus  Smith,  39  Cortlandt  St  N  Y  ■  d  King  Bridge  Co  120 
Cortlandt  St.,  N.  Y. :  e,  F.  R.  Long  Co..  Hackensack,  N,  J.;  /,  New  Jersey  Bridge  Co.,  7  W.  22d  St.,  N.  Y. ;  y,  H.  C.  Webster,  Cleveland,  O. :  h  Amerftan  Brldse 
Co.,  100  Bway.,  N.  Y.   (awarded  contract)  :  >     >  a 

-Bridge.- 


o $78,100 

1) 71,700 

<■ 85,652 

a 76,000 

.■ •. 70.000 

/ 72,000 

U 73,'200 

h 66,600 


B 

$67,'200 
68.300 
64,261 
64.200 
62.000 
63.000 
62,440 
59,000 


C 

$75,050 
80,4()il 
74,534 
74,500 
72,001) 
82.001) 
66,567 
67.500 


D 

$5,476 
5,900 
5,900 
6.300 
7,350 
6,000 
5.717 
7,100 


E 

$7,151 
7,200 
7,940 
8,300 
9,400 
7,000 
7,020 
8,200 


F 

$35,300 
7.200 
29,100 
30,900 
32,700 
29,000 
28,865 
28,300 


G 

$6,406 
7,200 
5,120 
5,850 
6,900 
4,000 
3,927 
6,100 


H 
$7,151 
31.900 
7,940 
8,300 
9,450 
7,000 
7,020 
8,200 


J 

$2,028 
2,000 
2.389 
2,200 
2,000 
2,000 
4,082 
2,300 


Buffalo,  N.  Y. — Local  press  reports  state  that  the 
ofliclals  of  the  Lake  Shore  and  Erie  Kailroads  have 
agreed  with  the  Grade  Crossings  Comn.  in  regard  to 
the  plans  for  abolishing  the  grade  crossings  in  Perry 
St.,  and  the  viaducts  will  be  built  during  the  coming 
season.  According  to  Edw.  B.  Guthrie,  Ch.  Engr.  of  the 
Comn.,  the  approaches  will  be  of  stone  masonry  and 
steel  structure  work  will  be  used  over  the  tracks.  The 
Lake  Shore  viaduct  will  be  1,500  ft.  in  length  and 
the  Erie  viaduct  about  1,000  ft.,  and  the  cost  is 
roughly  estimated  at  $150,000  and  $120,000  re- 
spectively. 

Syracuse,  N.  y.— The  building  of  a  hoist  bridge,  or 
a  viuduct  across  the  Erie  Canal  at  Crouse  Ave.  is  re- 
ported  to  be  under  consideration. 

New  York,  N.  Y. — See  "Water." 

Flushing,  L.  I.,  N.  Y. — Press  reports  state  that  the 
old  Flushing  Bridge  that  connects  Bridge  St.  and 
Jackson  Ave.  will  be  rebuilt  in  the  near  future.  The 
plans  for  the  change  have  been  completed  and  are 
now  on  file  at  the  office  of  Edward  M.  Byrnes,  Asst. 
Engr.  of  Queens.  Comr.  IJndenthal  has  asked  the  Bd. 
of  Estimate  for  $270,000  for  the  bridge  and  ap- 
proaches, and  when  this  money  becomes  available  In 
July,  contracts  for  the  work  will  be  let. 

Phillipshurg ,  N.  J. — Reports  state  that  the  North- 
ampton Bridge  Co.,  of  Phillipsburg,  has  been  incor- 
porated, with  a  capital  of  $125,000,  to  erect  and 
maintain  toil  bridges  over  the  Delaware  Kiver.  In- 
corporators :  John  H.  Hagerty,  Harry  H.  Ualnes,  W. 
II.  Sawln,  and  others. 

Canton,  O. — Local  press  reports  state  that  the 
building  of  2  bridges  across  the  East  Creek,  one  at 
North  St.  and  the  other  at  8th  St.,  Is  being  consid- 
ered.     I'robabie  cost,  $10,000  each. 

Cincinnati,  O. — Local  press  reports  state  that  in  the 
matter  of  improvements  contemplated  by  the  officials 
of  the  Cincinnati,  New  Orleans  &  Texas  Pacific  Ry., 
lessees  of  the  Cincinnati  Southern  Ry.,  is  the  building 
of  a  new  bridge  across  the  Ohio  River  at  this  point. 
G.  B.  Nicholson,  Ch.  Engr.,  Cincinnati. 

Lebanon,  I'a. — The  city  Is  about  to  raise  the  grade 
along  Cumberland,  Chestnut  and  12th  Sts.,  which  will 
necessitate  the  building  of  a  bridge  over  Quittapahilla 
Creek,  which  will  be  built  by  the  Cornwall  &  Lebanon 
a.  R.  Co.  and  the  city  jointly. .  T.  R.  Crowell  is  City 
Engr,  and  Gen.  W.  Hayes  is  Acting  Ch.  Engr.  of  the 
Cornwall  &  Lebanon  R.  R.  Co.,  both  of  Lebanon,  Pa. 

Wilkeabarre,  Pa. — The  Bridge  Com.  of  the  City 
Councils  has  decided  to  ask  the  Delaware  &  Hudson, 
Jersey  Central  and  Lehigh  Valley  B.  R.  Companies  to 
assist  in  the  building  of  a  viaduct  across  the  tracks 
near  Butler  St. 

Sharon,  Pa. — The  officials  of  the  Erie  R.  R.  are  re- 
ported to  be  Interested  in  the  building  of  a  $30,000 
viaduct  in  this  city.  C.  W.  Buchhoiz,  Ch.  Engr.,  New 
York   City. 

Washington,  Pa.- — A  bill  has  passed  the  Senate  au- 
thorizing Washington  and  Westmoreland  Counties  to 
construct  a  bridge  across  Monongahela  River. 

AspimvaU,  Pu. — The  Senate  has  passed  a  bill  au- 
thorizing the  Pennsylvania  R.  R.  Co.  to  construct  a 
bridge  across  the  Allegheny   River  near  Aspinwall. 

Philadelphia,  Pa. — Councils'  Survey  Com.  has  favor- 
ably reported  ordinances  for  2  bridges  at  railroa<l 
crossings.  One  provides  for  a  bridge  over  the  Ger- 
mantown  &  Norrlstowu  branch  of  the  Reading  Ry.,  at 
17th  St.,  for  which  $70,000  is  available.  The  other 
is  to  carry  Allegheny  Ave.  under  the  connecting  rail- 
road, near  9th  St.,  at  a  cost  of  $80,000. 

Montgomery,  Pa. — Press  reports  state  that  the  of- 
ficials of  the  Pennsylvania  R.  K.  are  about  to  con- 
struct a  double  track  stone  arch  bridge  across  the 
tracks  of  the  Philadelphia  &  Reading  R.  R.  tracks,  in 
this  city.  H.  R.  Leonard,  Engr.  of  Bridges,  Philadel- 
phia, Pa. 

Colorado.  Tex. — Wm.  Flinn.  of  Weatherford.  Is  re- 
ported to  have  secured  the  contract  to  construct  a 
steel  suspension  bridge  across  <,'olorado  River  In  I  ho 
western  part  of  the  city,  at  $5,750. 

Ruhy.  Tex. — Bids  are  wanted  Mar.  9  for  furnishing 
material  and  constructing  2  Iron  bridges.  Jesse 
Wright,  Co.  Judge. 

Bridgeport,  W.  7a. — The  Riverside  Bridge  Co.,  Mar- 
tins Ferry,  Is  reported  to  have  secured  the  contract 
to  construct  a  steel  bridge  across  Wheeling  Creek  for 
$20,999. 

Appleton,  Wis. — C.  11.  Vinal.  City  Engr..  is  to  sub- 
mit plans  to  Council  on  Mar.  4  for  an  arch  bridge  of 
either  stone  or  concrete  over  Bellalre  Park  ;  estimated 
cost,   $60,000. 

Frediinia,  Wis. — Bids  are  wanted  Mar.  3  for  con- 
structing new  abutments  and  pier ;  also  for  repairing 
the  bridge  across  Milwaukee  River  at  Waubeka.  Bern- 
bard   Franzen,  Town  Clk. 


L 

$7,151 
21.000 
7,940 
8,300 
9,200 
7,000 
7,020 
8.200 


Shelbyville,  III. — C.  E.  Chester  writes  that  two  bids 
were  received  Feb.  20  for  9,077  sq.  yds.  of  brick  pav- 
ing on  Main  St.  .L  W.  Stipes,  Champaign,  $14,844, 
and  Thompson  &  Case,  of  Peoria,  $14,759.  The  de- 
tail bid  of  the  latter  Is  as  follows:  3,400  cu.  yds. 
excav.,  28  cts.  ;  2,050  lln.  ft.  resetting  curb,  12  cts. : 
1,600  lln.  ft.  combined  curb  and  gutter,  50  cts.;  9,077 
sq.  yds.  brick  pavement  on  concrete,  $1.34  ;  35  lln.  ft. 
1.5-in.  vitrified  pipe,  4  ft.  deep,  57  cts.  ;  60  lln.  ft. 
12-ln.  vitrified  pipe,  4  ft.  deep,  47  cts. ;  185  lin.  ft. 
8-in.  vitrified  pipe,  4  ft.  deep,  32  cts. ;  8  catch-basins 
without  covers,  3.5  ft.  dia.,  per  ft.  In  depth,  $3.50  ;  4 
catch-basin  covers,  $7  ea. ;  50  crossing  plates,  $4  ea. ; 
196  lln.  ft.   stone  curbing,  50  cts. 

Elgin,  III. — Press  reports  state  that  the  Local  Bd. 
of  Improv.  has  under  consideration  the  Improvement 
of  Grove  St.  According  to  preliminary  plans  made 
by  Engineer  Gltford,  12,192  square  yards  are  to  be 
paved  on  this  street.  It  is  estimated  to  cost  about 
$29,991. 

Burlington,  /o.— Resolutions  have  been  adopted  by 
the  City  Council  to  grade,  curb  and  pave  with  asphalt 
on  a  portion  of  Arch  St.  and  with  brick  on  a  portion 
of  Franklin  St. ;  also  a  resolution  authorizing  the 
City  Engr.  to  receive  bids  for  paving  a  portion  of  So. 
Main  St. 

Boone,  la. — Bids  will  be  received  Mar.  13  by  Jesse 
L.  Hull,  City  Clk.,  for  furnishing  material  for  grad- 
ing, paving  and  curbing  portions  of  several  streets 
and  alleys ;  approximate  quantities,  19,295  sq.  yds. 
2  course  brick  paving,  6,195  lln.  ft.  cement  curbing, 
etc. 

Atchison,  Kan. — The  Council  has  adopted  a  reso- 
lution providing  for  the  grading,  curbing  and  paving 
on  6th  St.  In  So.  Atchison.  It  will  require  15.760  sq. 
yds.  vitrified  brick  and  10,740  lin.  ft.  cement  curb. 

Baltimore,  Md. — Bids  are  wanted  Man  4  (readver- 
tisement)  for  grading,  paving,  curbing  or  recurbing 
a  portion  of  East  Fayette  St.  Thos.  G.  Hayes,  I'res. 
Bd.  of  Awards. 

Houghton,  Mich. — The  Common  Council  is  consid- 
ering the  grading,  curbing  and  paving  with  asphalt, 
brick,  creosoted  wood  block  or  tar  macadam,  portions 
of  Sbelden  and  Franklin   Sts. 

Saginaw,  Mich. — The  City  Council  has  adopted 
resolutions  to  pave  with  brick  on  portions  of  Michi- 
gan Ave.  and  10th  St. 

Three  Rivers,  Mich. — See  "Bridges." 

Detroit,  Mich. — The  Dept.  of  Pub.  Wks.  have  esti- 
mates for  repavlng  for  the  coming  year  as  follows : 
Brick,  $167,865  ;  cedar.  $181,468  ;  block  asphalt,  $161,- 
666;   sheet   asphalt,   $55,767. 

St.  Paul,  Minn. — Bids  will  be  received  Mar.  2  by 
the  Bd.  of  Pub.  Wks.  for  curbing,  filling,  leveling  por- 
tions of  Dale  St.     L.  I.  Gorman,  Clk.  Bd.  Pub.  Wks. 

W.  Duluth,  Minn. — The  paving  of  -a  portion  of  Cen- 
tral Ave.  early  in  the  spring  is  under  consideration. 

St.  Paul,  Minn. — The  St.  Paul  St.  Ry.  Co.  Is  stated 
to  be  contemplating  the  expenditure  of  about  $250,000 
in  improving  its  property  this  year  in  St.  Paul,  the 
greater  part  to  be  paving  and  track  Improvements. 

Sedalia,  Mo. — Press  reports  state  that  steps  are  be- 
ing taken  to  pave  Main  St.     C.  H.  Zoil,  City  Engr. 

St.  Louis,  Mo. — Bids  are  wanted  Mar.  10  for  con- 
structing and  reconstructing  by  grading,  curbing  with 
granite,  and  paving  with  asphalt,  vitrified  paving 
brick  and  granite  blocks  portions  of  numerous  streets. 
Waller  Edwards,   Secy.   Bd.   Pub.   Improv. 

Camden,  N.  J. — The  Street  Committee  has  under 
consideration  the  repavlng  of  a  portion  of  14  streets, 
mostly  with  asphalt.  It  will  cost  about  $100,000,  of 
which  the  Camden  &  Suburban  Railway  Co.  will  pay 
about  $75,000. 

Trenton,  N.  J. — A  bill  has  passed  the  Senate  au- 
thorizing the  appropriation  of  $350,000  annually  for 
the  betterment  of  roads. 

Newark,  N.  J. — The  Bd.  of  Freeholders  has  adopted 
a  resolution  declaring  intention  to  pave  and  grade 
the  Plank  Road  from  Blanchard  St.,  this  city,  to  a 
point  in  Jersey  City  21,000  ft.  east  from  the  Hacken- 
sack River  bridge,  under  the  State  road  act,  and  in- 
structing Co.  Engr.  Owen  to  prepare  maps  and  pro- 
files for  the  Improvement.  It  has  not  been  decided 
whether  granite  blocks  upon  a  concrete  foundation  or 
a  teiford  pavement  will  be  used. 

Binghamton,  N.  Y. — State  Engr.  Bond  has  sent  to 
Clk.  A.  W.  T.  Back  plans  and  specifications  for  the 
hnprovement  of  the  Gulf  Bridge  Road,  in  the  town 
of  Chenango,  a  distance  of  about  1%  miles,  at  a  cost 
of  about  $15,250  ;  also  plans  and  specifications  for  im- 
proving Union-Main  road,  in  the  town  of  Union,  a 
distance  of  about  3  miles,  at  a  cost  of  about  $23,100. 
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$6,406 
6,200 
5,120 
5,850 
6,800 
4,000 
3,927 
6,100 


N 
$21,805 
6,200 
18,160 
19,800 
20,000 
20,000 
18,852 
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$17,395 

$7,753 

16,800 

7,300 

15,609 

6,500 

16.000 

7,800 

16,000 

7,600 

12,000 

5,000 

15,760 

6,853 

16,000 

7,500 

Total. 
$344,372 
339,300 
336,165 
334,300 
331,400 
320,000 
311,2.50 
310,700 


Brooklyn.  N.  Y. — The  following  bids  for  gradlne, 
curbing  and  laying  sidewalks  were  opened  Feb.  18  by 
Wm.  ('.  Kedfield.  Comr.  Pub.  Wks. — a,  Dennis  Norton- 
b,  James  II.  Holmes  &  Co.  ;  c.  Murphy  Bros. :  d,  Daniel 
Douglass ;  e,  Walter  L.  Castle ;  f,  M.  F.  Hickey  : 
Flatbush  Ave. — Ave.   E  to   Ave.   N. 
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a $0.48  $0.73 
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c 1.00  1.00 
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e 60  1.50 
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I'itkln  Ave. — Llnwood  St.  to  Queens  Co.  Line. 
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Grading  on  Prospect  Ave.,  near  Ft.  Hamilton  Ave.,  and 

paving  with  granite  on  sand  foundation  near 

Vanderbllt  St. 
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a $2.44     $0.93     $0.48     $0.20     $0.23 

b 2.59       1.00         .39       1.00         .25 

c 2.50       1.00         .70         .70         .25 

/• 2.05         .85  .27         .10  .17 

•M.  F.  Hickey  asked  to  have  bid  withdrawn  on  ac- 
count of  error, 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Feb,  18  by  Wm.  C.  Redfleld,  Comr.  Pub.  Wks.,  for 
grading  and  paving  with  asphalt  on  concrete  founda- 
tion— a.  Eastern  Bermudez  Asph.  Pavg.  Co. :  6,  Cran- 
ford  Co. ;  c.  Interstate  Pavg.  Co. ;  d,  Uvalde  Asph. 
Pavg.  Co. ;  e,  Brooklyn  Alcatraz  Asph.  Co. : 

Barbey  St.,  from  Jamaica  to  Belmont  Aves. 
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Cleveland  St. — Atlantic  to  Pitkin  Aves.  (main  items). 
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Christopher  St. — East  New  York  to  Livonia  Aves. 
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fart  PI. — Classon  to  Franklin  .Vves.    (main  items). 
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1.30       5.00         .80         .25  .25  .18 

1.45       5.50  .So  .35  .50         .18 

Bids  were  also  opened  same  time  and  place  for  re- 
pairing and  maintaining  aspbalt  parts,  on  various 
streets  where  original  guarantees  have  expired, 
as  follows — a,  50.000  cu.  ft.  asphalt  wearing 
surfai-e  laid:  6.  lO.lHM)  cu.  ft.  binder,  laid:  Ivalde 
.\sph.  i'avg.  fo.,  a,  *.95 ;  6,  $.40.  Cranford  Co.,  a. 
».!I7  :  b.  $.35.  Brooklyn  Alcatraz  Aspb.  I'avg.  Co.,  o, 
»l.l<0;   6,  $.50. 

Albany,  X.  Y. — Bids  w^ill  be  received  Mar.  2  by  the 
Bd.  of  Contract  and  Supply  for  furnishing  material, 
grading,  curbing  and  paring  the  carriageway  with 
vitrified  paving  bliH*s.  repairing  and  laying  sidewalks 
with  flags  and  vitritied  bricks  and  building  receiving 
basins  on  portions  of  4  streets.  Isidore  Wachsman, 
Clk. 

Mafrrroira.  X.  Y. — The  Bd.  of  I'ub.  Wks.  has  re- 
quested the  City  Engr.  to  submit  an  estimate  for  a 
bituminous  macadam  pavement  on  Htate  St. 

SoHtlutki/,  O. — Local  press  reports  state  that  the 
following  bids  were  received  for  paving  Hayes  Ave.  : 
Geo.  B.  Herring  &  Son.  Colllnwood  block,  sandstone 
curb,  tar  tilling.  $32,712:  Portland  lilliug,  $31,823; 
concrete  curb,  tar  filltug,  $31,847 ;  Portland  filling, 
»3i.o;:i  :  asphalt  block,  4-inch.  $40,198:  3-lnch.  $44.- 
846.  Barber  Asphalt  Paving  Co.,  Iiogan  or  Metro- 
politan block,  Trinidad  asphalt,  sandstone  curb,  $34,- 
»10;  concrete  curb.  $34,099.  A.  G.  O'Donnell,  Trim- 
ble block,  sandstone  curb,  $26,961  ;  Collinwood,  $28,- 
591  :  Malvern,  $27,553 :  Bolen  block,  brown  granite, 
$28,295;  there  Is  a  slight  decrease  for  concrete  curb- 
lug:  asphalt  b.ocK.  4-incn.  $41,188:  :!-incn,  *:i8.«i V. 
Ayers  Asphalt  Co.,  Athens,  Nelsonville,  Harris,  Mal- 
vern block,  Trinidad  asphalt,  sandstone  curb,  $33,832. 
Cleveland  Trinidad  Paving  Co.,  Malvern,  Hocking 
Valley.  Trinidad  asphalt,  sandstone  curb,  $45,551. 
M.  McKean.  Trimble  block,  sandstone  curb,  tar  filling, 
$28,758;  <-ement  filling.  $27,869:  other  blocks  are 
higher  ;  asphalt  block,  4-inch,  $41,059  :  3-Inch,  $39,281. 
"".  F.  Hartman.  Bolen  block,  sandstone  curb,  tar  fill- 
ing, $28,739  :  cement  filling.  $27,998  ;  Hocking  or  Mal- 
vern, $27,998  and  $27,257 ;  there  are  slight  reduc- 
tions for  cement  curb;  asphalt  block,  4-lncb,  $39,632; 
3-inch.  $37,779. 

Cincinnati,  O. — City  Engineer  Stanley  has  been  di- 
rected by  the  Bd.  of  Pub.  Service  to  prepare  plans  and 
specifications  for  the  Improvement  of  Ludlow  Ave. 
from  Brookline  to  Whitfield  Aves.  with  aspbalt. 

The  Bd.  of  Pub.  Service  has  approved  an  ordinance 
to  improve  Calhoun  St.  from  Jefferson  St.  to  Vine 
with  granite  and  from.  Jefferson  to  Clifton  Aves.  with 
asphalt. 

Bids  are  wanted  Mar.  19  for  furnishing  material 
and  paving  with  boulders,  redressing  and  resetting 
old  curb,  furnishing  and  setting  new  granite  curbs, 
etc.,  on  St.  Gregory  St.  from  I'avillion  to  Hill  St. 
and  a  portion  of  Hill  St.  Kobt.  Allison,  Pres.  Bd. 
I'ub.  Service. 

Bids  are  wante<I  Mar.  5  for  furnishing  material  and 
Inipmvlng  liy  curbing  and  paving  with  asphalt  a  por- 
llim  of  Pavilion  St.  and  on  St.  (iregory  St.  from  Hatch 
to  Pavilion  Sts. :  also  for  grading,  curbing  and  paving 
with  granite  a  portion  of  Hamer  St.  Kobt.  .\lllson. 
Pres.  Bd.  of  I'ub.  Service. 

t'cintun.  O. — ^The  following  bids  for  paving  portion^ 
of.  a.  So.  Cherry  :  b.  South,  and.  c.  9th  Sts.  with  re- 
pressed block  and  Cleveland  split  curb  and  repressed 
block  and  sandstone  curb  respectively,  were  received 
by  City  Clerk  and  CItv  Engr.  P.  H.  Weber.  Feb.  23 
— bidders  all  of  Canton:  A.  C.  Shekels,  u.  $1,686  and 
$1,524.  T.  K.  Turnbull  &  Son,  6.  $5,143  and  $5,122: 
c.  $6,198  and  $6,191.  F.  A.  Plero,  ft,  $5,213  and 
$5,200:  r,  $6,285  and  $6,249.  Harry  Carl.  6,  $4,988 
and   $4,988:  c.  $5,968  and  $5,968. 

Columbus.  O. — Bids  will  be  received  Mar.  9  by 
John  A.  Connor.  Cik.  Bd.  of  Pub.  Wks..  for  Improving 
by  grading  and  paving  with  asphalt,  hard  burned 
bricks  or  blocks,  granite,  macadam  or  other  substan- 
tial material  portions  of  Garfield  and  Sulllvant  Aves. : 
also  for  constructing  artificial  stone  walks  in  city 
park. 

Cleveland,  (). — The  following  bids  for  paving  por- 
tions of  lower  Boule.  in  Rockefeller  and  Gordon  Parks 
with  telford  macadam  were  received  by  Chas.  P.  Saleu, 
l»lr.  Pub.  Wks..  Feb.  18:  Spence  Bros.,  2923  Euclid 
Ave..  $.35,015;  Northern  Ohio  Paving  &  Construction 
Co..  $4.3.615:  W.  H.  Ford  &  Co.,  $50,8.34.  Robt. 
Fisher.  Contract  Clerk. 

Wapakoneta,  O. —  Bids  will  \ye  received  Mar.  19  by 
the  Co.  Comra.  for  grading,  culverts  and  stoning  por- 
tions of  Wubker  and  Werner  Pikes.  Samuel  Craig. 
Engr. 

Confjnfnial,  O. — It  is  stated  that  bids  are  wanted 
Mar.  9  for  paving  8,495  sq.  yds.  on  Main  St.  with 
block.     R.   W.   Kissell.   Village  Clk. 

Clirilunil,  O. — Bids  are  wanted  Mar.  17  for  Im- 
proving liy  grading,  draining,  curbing  and  paving  with 
Medina  dressed  block  stone  on  a  concrete  foundation 
portions  of  Petrle  St.     Chas.  P.  Salen.  Dir.  Pub.  Wks. 

Toledo,  O. — Bids  are  wanted  Mar.  9  for  furnishing 
material  and  improving  with  vitrified  paving  blocks 
or  asphalt  blocks  on  a  sand  foundation  a  portion  of 
rtah  St.     Chas.  H.  N'auts,  City  Clk. 

Toledo,  O. — Street  improvement  bonds,  amounting 
to  $59,965,  have   been  sold. 

Kent,  O. — It  is  stated  that  $15,000  paving  bonds 
have  been  sold. 

lAma,  O. — Bids  will  lie  received  Mar.  13  by  Fred  C. 
Beam,  City  Clk..  for  improving  a  portion  of  Jameson 
Ave.,  by  grading,  draining,  curbing  and  paving  with 
vitrified  brick  on  a  concrete  foundation :  also  por- 
tions of  Cole  St.  and  I>akewood  Ave.  by  grading, 
draining,  curbing  and  paving  with  sheet  asphalt  on  a 
concrete  foundation. 


Okliih'imu  City,  Okla.  Tcr. — Chas.  S.  Wadsworth, 
City  Engr..  writes  that  bids  will  be  opened  Mar.  2 
for  «lM)iit  150.000  sq.  yds.  of  paving,  of  which  about 
.'iO.OOO  S(|.  yds.  Is  for  sheet  and  rock  asphalt.  The 
speclflcatlous  luclnde  also  vitrified  brick. 

Pittubiiiii,  I'll. — See  "Sewerage  and  Sewage  Dis- 
posal." 

WillhiHisport.  /*«. — The  paving  of  3  squares  of  Hep- 
burn  St.  Is  contemplated.     Jas.  V.  Fisher,  City  Engr. 

Hiininhuij/.  I'a. — M.  B.  Cowden.  City  Engr..  writes 
that  it  is  proposed  to  pave  5th  and  2d  Sts.  with 
asphalt,  brick,  and  Warren's  bituminous  macadam,  at 
a  cost  of  about  $150,000. 

Ulrvrnts  Point,  Hi«. — It  is  stated  that  the  Council 
has  decided  to  lay  1  mile  of  brick  pavements.  W.  J. 
Dumbieton.  City  Clerk. 

Vheiivnne.  Wyo. — Byron  Sessions,  according  to  re- 
ports, has  been  granted  a  contract  for  the  constinu;- 
tion  of  a  Government  road  from  the  eastern  lioundary 
of  the  Yellowstone  forest  reserve  to  Sylvan  I'ass.  The 
road  will  lie  30  miles  In  length,  will  connect  at  each 
end  with  (Sovernment  highways,  and  will  cost  about 
$40,000. 

MoittiTtil.  y((c. — Bids  are  wanted  Mar.  5  f<)r  fur- 
nishing and  <lelivering  supi^Iies  reciuired  by  the  Itoad 
Com.  during  the  year  1903,  consisting  of  brick,  vitri- 
fied clay  pipes,  iron  castings,  cement,  blocks,  paving 
blocks,  etc.      L.  O.   David,  City  Clk. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Itinniiiyliain.  Aid. — The  Uirmiugham  District  Coal 
l.igiu  &  Power  Co.  is  reported  incorporated,  with  a 
capital  of  $100,000,  by  T.  H.  Aldrich,  Jr.,  and  V. 
Spear.  The  company  proposes  opening  the  mines  and 
liuilding  an  electric  plant  at  the  mines  tor  supplying 
electric  power  and  lighting  in  Birmingham  and  vi 
cinlty. 

Los  .ingcles,  Cal. — R.  M.  Adams,  Secy.  Los  Angeles 
Lighting  Co.,  writes  that  it  Is  proposed  to  extend  the 
gas  mains  to  Pasadena. 

Iirniii-  Colo. — A  press  report  states  that  the  New 
Century  Light  &  Power  Co.  has  been  formed  to  supply 
power  to  manufacturing  plants  In  Denver  and  also 
towns  and  cities  of  this  State.  The  site  of  the  reser- 
voir and  power  plant  is  near  Kremmllng.  and  it  Is 
i-eported  that  the  capacity  of  the  reservoir  is  to  be 
about  600  billion  gals.,  and  that  the  probable  cost  of 
the  work  is  $6,000,000.  IS.  G.  .Munn,  Pres. ;  Fred  W. 
Hart,  Ch.  Engr. 

Calhoun,  Gtt. — A  press  report  states  that  a  com- 
pany is  being  formed  here,  to  put  In  an  electric  light 
and  power  plant,  to  cost  about  $11,500.  J.  T.  Black 
Is   reported   interested. 

ilaiion,  Ind. — The  Citizens'  Electric  Light  Co.  is 
reported  to  have  been  organized  here  Feb.  17,  with  a 
capital  of  $50,000. 

Alvj'Uiulritt,  Ind. — Alonzo  Maggart.  of  Gas  City,  is 
stated  to  have  presented  a  lighting  proposition  to 
Council.  It  provides  for  a  10-year  contract,  and  he 
offers  to  furnish  65  street  lights  at  $75  a  year.  A 
franchise  for  commercial  lighting  and  for  a  steam 
heating  plant  is  also  asked  for. 

Tcrrc  Haute,  Ind. — M.  O.  Payne  and  J.  Horning, 
in  the  employ  of  Wm.  Schott.  a  Chicago,  111.,  con- 
tractor and  engineer,  are  reported  to  be  here  making 
a  survey  for  a  hot  water  heating  plant.  Capt.  A.  C. 
Ford  Is  reported  Interested. 

Sifi-fifitut'.  Ind. — The  S.vracuse  Power,  Light  &  Mfg. 
Co.  has  been  Incorporated,  with  a  capital  of  $60,000, 
and  lias  taken  options  on  the  mill  race  in  Elkhart 
Hiver,  and  proposes  to  develop  electric  power  for 
Syracuse. 

Sue  Ciiy.  la. — J.  B.  Paxton  and  F.  V.  HeaJy  are  re- 
ported to  have  petitioned  for  a  franchise  for  a  gas  and 
heating  plant. 

Ft.  RiUy,  Kan. — J.  A.  Fisher,  an  electrician  of  the 
Q.  M.  Dept.,  of  Washington,  D.  C,  is  reported  to  be 
liere  to  make  an  estimate  for  an  electric  light  plant  at 
this  post. 

.S(.  FranciHiille.  La. — The  following  bids  for  an 
electric  light  plant  were  received  by  Bd.  of  Mayor 
and  Aldermen.  Feb.  IS:  P.  H.  Porter.  Clinton.  Kv.. 
$6,300  (awarded  contract)  ;  M.  T.  Lewman  &  Co., 
Louisville,  Kv.,  $8,000:  Standard  Electric  Co..  .At- 
lanta; Ga.,  $(>,056.  Bid  of  Standard  Electric  Co.  be- 
ing informal  was  not  considered.  C.  H.  Jenks.  Engr., 
I'ayette,  Miss. 

Xew  Orleans,  La. — See  "Electric  Railways." 

Salem,  Mass. — The  Salem  Gas  Light  Co.  is  stated 
to  have  petitioned  the  State  Gas  Comis.  for  permis- 
sion to  issue  $50,000  additional  stock.  Extensive  im- 
provements are  to  be  made  to  the  plant  including  the 
building  of  a  new  gasometer. 

Stitndtsh.  Mi<h. — The  House  has  passed  the  bill  to 
authorize  this  village  to  Issue  bonds  for  the  purchase 
or  construction  of  an  electric  light  plant  and  water 
works  and   the  construction  of  a  sewereage  system. 

Arpple,  Minn. — It  is  stated  that  bids  are  wanted 
Mar.  9  for  $5,600  electric  light  bonds. 

Chinook,   Hunt. — Attorney    J.    N.  Booth,    of    Great 

Falls.   Is   stated   to   have  petitioned  the  City   Council 

of  Chinook,   for  a  franchise  for  an  electric  light  and 
power  plant. 

FiTiHOnt.  \eb. — L.  D.  Richards  and  Fred  W. 
Vaughan  are  stated  to  have  petitioned  the  City  Coun- 
cil for  a  franchise  to  install  a  subway  and  conduit 
system    in   Fremont. 

Hudson.  .V.  H. — A  bill  has  passed  second  reading  in 
the  House,  to  authorize  the  town  to  establish  an  elec- 
tric  light  plant,  and  construct  water  works.  __ 

Uemiistind.  L.  /.,  N.  Y. — The  Nassau  Gas  Co.  is 
reported  to  have  obtained  control  of  the  Hempstead 
Gas  Co..  and  about  $1.50.000  will  be  expended  on  the 
plant  at  once,  and  the  company  intend  to  add  about 
*200.000  additional  within  the  next  few  months. 
Pipes  will  at  once  be  laid  to  villages  within  5  miles 
of  lleuipstfnd.  These  ale  I'reeport.  Baldwins.  Rock- 
vllle  Centre  and  Lynbrook.  It  is  also  reported  that 
a  conduit  will  be  laid  beside  the  gas  mains  and  elec- 
tricity furnished  as  well  as  gas.  Martin  V.  Wood  and 
Chas."  F.  (Mttens,  of  Hempstead,  are  among  the  di- 
rectors. 


liimjlwmttin,  N.  V. — Local  press  reports  state  that 
bids  are  wanted  Mar.  31  for  furnishing  about  318  In- 
candescent gas  or  naphtha  lamps  of  60  candle  power. 
Address  I.  C.  Hull,  City  Clk. 

Colioes,  A'.  Y. — The  Hudson  Uiver  Electric  Light 
Co.  has  petitioned  the  Council  for  a  franchise  to  fur- 
nish  lieat.    light  and  power  iu  Cohocs. 

Oj-f'iid.  Y.  ('. — .\  lilll  has  been  reported  favorably 
in  Legislature  to  allow  Oxford  to  Issue  $25,000  bonds 
for  an  electric  light  plant  and  water  works. 

High  ro-iiit,  \.  c. — The  Senate  has  passed  on  sec- 
c>nd  reading  the  hill  to  allow  this  city  to  issue  $90,- 
000  for  electric  lights,  etc. 


.1//. 


III-;/.  A.  c. — .See  "Water." 


Williston,  X.  D. — Ex-Mayor  Johnson,  of  Fargo,  is 
stated  to  have  secured  a  franchise  for  water  works 
and  an  electric  light  plant. 

Columbus,  O. — The  Bd.  of  Pub.  Wks.  is  stated  to 
liave  awarded  to  the  Western  Electric  Co.  the  con- 
tract for  1.500   lamps  and   equipment,   for   $33,200. 

Medina,  O. — The  Medina  Electric  &  Illumlnatiug 
Co..  of  Medina,  lias  been  incorporated,  with  a  capital 
of    $25,000    by    G.    C.   Stephens.    C.   E.   Gieeson,     and 

ol  liers. 

Struudsbuiy.  I'li. — A  charter  has  been  granted  to 
the  Monroe  County  Water  Power  &  Supply  Co.,  of 
Stroudsburg,  with  a  capital  of  $10,000.  It  proposes 
to  supply  water  and  water  power  for  commercial  and 
uiaiuit'acturlng  purposes  in  the  township  of  Stroud 
nud  the  boroughs  of  Stroudsburg  and  East  Strouds- 
burg. Incorporators :  W.  S.  Shafer,  Saml.  E.  Shull, 
and   others,   all  of  Stroudsburg. 

Ptrkasie,  J'u. — The  citizens  are  stated  to  have  vot- 
ed to  expend  $8,000  for  a  duplicate  electric  light 
plant. 


shciHiitdofih.    I'a 
-M.    J.    O'Hara,   and 

.Artificial  Light  Co. 
through  tile  streets, 
ing  an  electric   ligli 

Carry,  Pa. — Bids 
the  streets  of  the 
electric  arc  lights. 
Incandescent  lights 
son.   City  Engr. 


— The    Town    Council    has    granted 

others,   representing  the   People's 

of   Shenandoah,   a   right   of   way 

The  company  proposes  construct- 

plant. 

are  wanted  Mar.  16  for  lighting 
city  with  05  1.200  nominal  c.  p. 
and  the  furnishing  of  50  16  c.  p. 
in  the  City  Bldg.     Nevein  R.  Dick- 


Doliind.  S.  I). — Wm.  Wells  writes  that  he  will  re- 
ceive bids  about  June  1  for  the  construction  of  an 
electric  light  plant. 

Chaltanooga.  Tenn. — The  General  Electric  Co..  of 
Schenectady,  N.  Y.,  is  reported  to  have  secured  a 
*2."iO.000  contract  from  the  Chattanooga  Light  & 
I'ower  Co. 

remple.  Tex. — The  City  Council  is  stated  to  have 
granted  Smither  &  Merrill  a  steam  heating  franchise. 

licadsboro.  Vt. — W.  D.  Howe,  of  Readsboro.  and  E 
W.  Kelly,  of  Providence,  U.  1..  are  reported  to  be 
planning  to  build  a  dam  at  the  foot  of  Howe  Pond 
in  Readsboro  to  generate  power  to  be  transmitted 
tluoughout  upper  Deerfleld  Valley  and  to  North 
Adams,    Mass. 

West  Allis,  Wis. — The  Village  Trus.  are  stated  to 
have  granted  the  Northwestern  Heat,  Light  &  Power 
Co.  a  franchise  to  light  the  village  with  25  1,600  c.  p. 
electric  lights  for  a  period  of  30  years. 

liruee.  Wis. — It  is  reported  that  the  Bruce  Electric 
Light  Co.  will  constiuci:  a  plant. 

Copeiihajieii.  Denmark. — Bids  will  be  received  by 
the  Lighting  Dept.  of  the  corporation  of  Copenhagen 
until  Apr.  7  for  the  supply  and  erection  of  a  3  lift 
gas  holder  of  3,000.000  cu.  ft.  capacity.  Full  par- 
ticulars and  drawings  may  be  obtained  on  application 
to  the  Royal  Danish  Consulate,  New  York. 

ELECTRIC  RAILWAYS. 

Huiilsrille.  Ala. —  It  is  said  that  the  Huntsville  By., 
Liglit  &  Power  Co.  has  decided  to  extend  its  lines  to 
.McCalley  Grove.  2  miles  west  of  Huntsvllle.  and  that 
a  summer  pavilion  will  be  built  there.  A.  B.  Coryell, 
Gen.  Mgr.,  Huntsvllle. 

Walnut  Ridge.  .\rk. — Engineers  are  said  to  be  esti- 
mating the  cost  of  building  an  electric  railway  between 
lloxle  and  Walnut  Ridge. 

Little  Itoek.  Ark. — A  site  has  been  selected  for  the 
power  house  of  the  Little  Rock  Traction  &  Electric 
Co.  and  tlie  work  of  building  tiie  plant  is  to  be  begun 
soon.     R.  F.  Boise,  Ch.  i:ngr..  Little  Rock. 

Harrison,  Ark. — The  Arkansas  Traction  Co.  has 
been  incorporated,  with  a  capital  stock  of  $500,000, 
to  build  an  electric  railway  from  Harrison  to  Keener. 
Lead  Hill  and  other  cities.  Including  Dodd  City.  About, 
30  miles  of  line  will  be  built.  The  charter  of  the 
company  permits  the  company  to  generate  electricity 
for  coinmerclal  purposes.  Directors  :  Thos.  Helm,  of 
Harrison,  and  C.   Irving  Page,  of  Rochester,  N.   Y. 

S<iiitu  .inti,  Cal. — Application  has  been  made  to  the 
City  Council  by  Collins  &  Scott  for  a  franchise  to 
build  an  electric  railway  from  this  city  to  Newport 
licncli,  a  distance  of  about  10  miles. 

San  Bernardino,  Cal. — The  San  Bernardino  High- 
lands Electric  Ry.  Co.  has  been  incorporated,  with  a 
capital  of  ,'5150,000.  to  build  an  electric  railway  from 
San  Bernardino  to  Highland  and  Redlands.  a  distance 
of  15  miles.  Directors:  Henry  Fisher  and  A.  C.  Den- 
man.  Jr.,.  of  Redlands,  and  E.  D.  Roberts,  of  San 
Bernardino. 

Bnkersfleld,  Cal. — .Articles  of  incorporation  have 
been  filed  by  the  Bakersflcld  &  Ventura  Rv.  Co.;  cap- 
ital, $1,000,000.  The  plan  Is  to  build  an  electric  rail- 
way over  the  route  for  which  .T.  W.  Burson  was  re- 
cently granted  a  franchise.  Sut-veys  are  now  in 
progress.  Directors  :  Eben  Smith  and  Gervaise  Pur- 
cell,  of  Los  Angeles.  Headquarters  of  company  to  be 
at  Los  Angeles. 

.Modesto.  Cal. — llenschel  F.  La  Motte  has  petitioned 
the  Co.  Comrs.  for  a  franchise  to  construct  an  electric 
railway  from  Chinese  Station  along  the  county  road 
to  the  western  boundary  of  Y'osemlte  Natl.  Park,  via 
Chinese  Camp,  Jackscmville.  Hughes  Station.  Priests. 
Groveiand  and  Colfax  Springs.  Franchise  Is  to  be  of- 
fered for  sale  March  16. 
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Oaklmiil.  (■«/.— The  City  Council  has  granted  a  fran- 
chise to  the  Oakland  Transit  Co.  for  the  constrtictlon 
of  an  electric  railway  on  nnmerons  streets. 

Pueblo,  Colo. — The  I'ueblo  &  Interurban  Ey.  &  Power 
Co.  has  secured  franchises  from  the  Co.  Comrs.  to 
operate  electric  railways"  over  certain  highways  In 
the  county  for  a  period  of  25  years.  It  proposes  con- 
structinB  lines  in  Florence,  La  .Funta,  Rocky  Ford  and 
Ciinon  City. 

druton,  V'inii. — It  Is  understood  that  the  two  local 
petitioners  for  an  electric  railway  franchise  between 
Groton  and  Westerly  have  decided  to  combine  their 
Interests.  The  petitions  in  question  are  those  headed 
by  B.  A.  Armstrong  and  others,  represented  by  H.  A. 
liull.  and  by  A.  H.  Chappell  and  others,  represented 
l.y  C.   B.   Whittlesey. 

Atliiiitu,  Ga. — The  Chattahoochee  Terminal  Co.  has 
been  Incorporated,  with  a  capital  of  .$250,000,  to 
bnikl  an  electric  railway  from  .\tlanta  to  .Marietta. 
The  road  will  extend  from  Atlanta  through  Fulton 
and  Cobb  Counties  to  Marietta,  and  will  be  20  miles 
long.  Incorporators :  Newton  A.  Morris  and  T.  W. 
Glover,  of  Cobb  County. 

Ilnck  Island.  III. — The  stockholders  of  the  Kewanee. 
Cambridge  &  Geneseo  Uy.  Co.  are  stated  to  have  de- 
cided to  increase  its  capital  from  $100,000  to  $830,- 
000.  Plans  are  reported  under  consideration  for 
building  the  road,  and  the  erection  of  the  main  power 
house  at  Cambridge. 

Itiirkford.  III. — The  Uockford  &  Interurban  Ry.  Co. 
is  to  apply  to  the  Council  for  franchises  for  two  ex- 
tensions, one  in  the  Southeast  End,  the  other  from 
Rockton  Ave.  to  Independence  Ave.,  in  W.  State  St. 

Peoria,  III. — The  Central  Ry.  Co.  Is  to  apply  to  the 
Council  for  the  right  to  extend  Its  lines.  A.  L.  Kel- 
logg, Ch.   Engr.,  Peoria. 

Dixon.  III. — The  City  Council  has  passed  an  ordi- 
nance granting  a  franchise  to  the  Sterling,  Dixon  & 
Eastern  Electric   Ry.  Co. 

nanville,  III. — The  Interests  that  already  have  the 
necessary  franchises  and  right  of  way  for  an  electric 
railway  between  Danville  and  Ijafayette,  111.,  have 
organized  a  company  to  build  the  road.  Directors : 
C.  M.  McCabe,  Covington,  Ind. ;  H.  C.  Martin,  of  At 
tlca,   Ind.,  and   G.   T.  Buckingham,  of  Danville. 

Dixon,  III. — The  Citv  Council  has  granted  a  fran 
chise  to  the  Sterling,  Dixon  &  Eastern  Electric  Ry. 
Co. 

New  Castle,  Ind. — Harrison  Township  is  stated  to 
have  granted  a  subsidy  of  $10,000  to  the  New  Castle 
&   Pendleton   Interurban   Ry.   Co. 

DuWin.  Ind. — The  Council  has  granted  franchise'! 
to  the  Richmond  St.  &  Interurban  Ry.  Co.  (E.  B. 
Gunn.  Gen.  Mgr.,  Richmond)  and  the  Dayton  &  West- 
ern Traction  Co.   (V.  Winters,   Mgr.,  Dayton,  O.). 

Huntington.  Ind. — Articles  of  Incorporation  are  soon 
to  be  filed  bv  the  Huntington  City.  Columbia  &  North 
em  Traction  Co.,  with  a  capital  of  $50,000.  to  build 
from  Huntington  to  Columbia  City.  J.  A.  W.  Kintz, 
Pres..   Huntington ;   W.   A.   Jones,   Secy.,   Huntington. 

itcPheraon.  Kan. — It  Is  said  that  a  private  right  of 
way  has  been  secured  through  Summer  and  Cowley 
Counties  for  the  proposed  electric  railway  between 
McPherson  and  Geuda  Springs.  W.  W.  spencer,  of 
Geuda  Springs,   Kan.,  Is   interested. 

Columbia,  Ky. — The  promoters  of  the  proposed  elec- 
tric railway  between  Columbia  and  Campbellsvllle  are 
rapidly  perfecting  the  preliminary  plans  for  building 
the  road.  Water  power  rights  have  been  obtained,  as 
have  also  grants  of  land  for  the  right  of  way.  The 
road  will  be  about  19  miles  long,  and  the  cost  of  con- 
struction and  equipment  will  be  about  $.300,000.  W. 
K.   Azblll  Is  Interested. 

Somerset,  Ky. — Bids  will  be  received  until  Mar.  '!'.'> 
for  the  purchase  of  a  street  railway  (electric)  fran 
chlse  over  the  streets  of  the  city.  E.  H.  Hansford 
City  Clk. 

Viewport,  Kii. — The  Ohio  Valley  Traction  Co.  has 
applied   for  a    franchise   in   Newport. 

Louisville.  Ky. — Application  is  to  be  made  by  the 
Louisville  Road  Co.  for  a  franchise  to  operate  be- 
tween Louisville  and  Prospect.  This  compan.v  plans 
to  equip  the  Louisville.  Harrod's  Creek  &  Westport 
It.  R.   with  electricity.      Lafon  Allen,  Pres. 

The  LoTils^ille  Ry.  Co.  has  purchased  a  site  ad- 
joining Its  power  house  at  Logan  and  .Jacobs  Sts.  IT 
IB  said  that  an  extension  Is  to  be  built  to  the  power 
house.      F.   H.   Miller.  Ch.   Engr.,  Louisville. 

A'e«J  Orleans,  La. — The  Southern  Light  &  Traction 
Co.,  of  New  Orleans,  has  been  Incorporated,  with  a 
eapltal  of  $500,000,  to  build  electric  railways  a -d 
power  plants  in  the  interior  towns  of  La.  and  Missis 
sippl.     Sol.  Weiier,  Pres.  ;  G.  H.  Hovey,   Secy. 

Winterport.  lie. — The  WInterport,  Frankfort  & 
Prospect  Electric  Ry.  is  seeking  Incorporation.  The 
company  plans  to  build  an  electric  railway  from 
Hampden  through  the  towns  of  Hampden,  Winter- 
port.  Frankfort  and  Prospect,  to  Stockton  Springs. 
Chas.  A.  McKenney  and  Frank  C.  Young,  of  Winter- 
port,  and  Albert  Pierce,  of  Frankfort,  are  among  the 
Incorporators. 

Hiilili  ford,  Mc. — The  R.  R.  f;omrs.  have  granted  the 
Blddeford  Pool  Electric  Ry.  Co.  a  location  from  the 
Pool  to  Blddeford  and  over  certain  streets  in  Bldde- 
ford. 

Frederick.  }fd. — Preliminary  surveys  are  being 
made  by  the  Baltimore  &  Frederick  Electric  Ry.  Co. 
for  its  proposed  line  from  Baltimore  to  Frederick,  a 
distance  of  45  miles.     -Tohn  E.  Ingram.  .Jr..  Pres. 

Ilfif/rrstnirn.  Md. — The  Ilagerstown  Co.  contem- 
plates extending  Its  lines  into  Berkeley  County  and 
possibly  as  far  as  Martlnsburg,  W.  Va.  .T.  Lesher, 
Cb.  Engr.,  Harrlsburg,  Pa. 


Itilleriea,  .Mass. — The  Selectmen  have  granted  the 
Lexington  &  Boston  Ky.  Co.  permission  to  lay  double 
tracks  from  the  Bedford  line  to  the  junc-tlon  at  the 
center  of  the  village.     R.  A.  Sears,  Secy.,  Newtonville. 

Lowell.  .Mass. — 'J'he  route  Is  announced  of  the  Low- 
ell &  Flt<'hl)urg  St.  Hy..  now  seeking  incorporation. 
From  Lowell  the  road' will  extend  to  West  Chelmsford. 
Westford.  Gruton,  (iroton  Center.  West  (iroton,  Lulen- 
bnrg  and  Fltchburg,  a  distance  of  34  miles. 

^Vest  Hoxbiirij.  .Mass. — The  Aldermen  have  granted 
the  Old  Colony  St.  Ry.  t'o.  permission  to  build  new 
lines  on  Washington,  South  and  Brandon,  Beech,  ('en- 
ter. Grove  and  Spring  Sts.  and  Hyde  Park  and  Bel- 
grade Aves.     E.   C.  Foster,  Gen.  Mgr.,  Boston. 

Jackson.  Mich. — The  Jackson  Belt  Line  Ry.  Co.,  re- 
cently Incorporated,  is  about  to  apply  to  Council  for 
a  franchise  to  build  several  miles  of  electric  railway 
here. 

Diiluth,  Minn. — It  is  said  that  the  Duluth-Superior 
Traction  Co.  is  planning  to  spend  $200,000  In  Im- 
provements.    J.  Carson,  Ch.   Engr.,  Dulutb. 

Hozeman,  Mont. — .1.  W.  Yates  has  petitioned  for  a 
10-year  franchise  for  a  street  railway. 

Moberly.  Mo. — J.  I>.  Houseman,  of  St.  Charles,  has 
secured  right  of -way  for  an  electric  railway  from  Mo- 
berly to  Huntsvllle,  a  distance  of  7  miles. 

Littleton.  N.  U. — The  Littleton,  Franconla  &  Beth- 
lehem Electric  Ry.  Co.,  with  a  capital  of  $100,000, 
is  seeking  incorpoi-ation.  The  company  proposes  to 
build  from  Littleton  through  Bethlehem,  with  a 
branch  to  Franconla.  The  plan  is  to  develop  Fifteen 
.Mile  Falls  in  the  Connecticut  River  for  power.  A.  S. 
Batcheilor,  of  Littleton,   Is  Interested. 

Perth  Aiiibuy,  N.  .J. — Surveyors  are  at  work  at 
Bonhamtown  preparing  for  an  extension  of  the  line  of 
the  Middlesex  &  Somerset  Traction  Co.  to  Perth  Am- 
boy.      F.   E.    Woodward,  Ch.   Engr.,  New  Brunswick. 

Cape  May,  N.  J. — The  Ocean  St.  Passenger  By.  Co., 
controlled  by  the  Philadelphia  &  Reading  R.  R.  (Wm. 
Hunter,  Ch.  Engr.,  Philadelphia,  Pa.)  has  been  grant- 
ed a  franchise  to  build  about  2  miles  of  line   here. 

Westfleld.  N.  Y. — The  State  R.  R.  Comrs.  have  ap 
proved  the  application  of  the  Lake  Shore  Traction  Co. 
for  permission  to  build  an  electric  railway  from  West- 
field  to  Sliver  Creek,  a  distance  of  14  miles.  The 
p'an  of  the  company  is  to  build  through  to  Buffalo. 
J.   E.  Latimer,  Gen.  Mgr.,  Fredonla,  N.  Y. 

.1  mityville,  L.  I.,  N.  Y. — The  New  York  &  Long  Island 
Traction  Co.  has  applied  to  the  Village  Trus.  of  Am- 
ityville  for  a  franchise  to  build  a  line  to  the  easterly 
village  limits. 

Troy.  xV.  V. — An  ordinance  has  been  passed  grant- 
ing the  Springfield.  Troy  &  Plqua  Traction  Co.  a  fran- 
chise over  North   Market    St. 

Loirville.  N.  Y. — It  is  said  that  the  construction  of 
the  proposed  electric  railway  from  Lowville  to  Crog- 
bam  will  lie  begun  soon.  It  will  be  12  miles  iong,- 
nnd  will  extend  through  New  Bremen  and  Beaver 
Falls.  Lafayette  Wetmore,  Pres.  of  the  Wetmore 
Electric  Co.  of  Lowville,  is  reported  Interested. 

Olcan,  y.  Y. — Interests  Identified  with  the  Olean 
St.  R.v.  Co.  are  said  to  have  in  contemplation  tlie  con- 
struction of  an  electric  railway  from  Bolivar  to  Little 
Valley,  running  through  Olean,  Allegany,  Vaiidaiia. 
Olean  and  Bradford.   l*a. 

Homellsville,  N.  Y. — Prank  J.  Kllpatrlck,  of  New 
York,  and  J.  F,  Turk  are  reported  Interested  in  the 
construction  of  an  electric  railway  from  HornellsviUe 
to  Branchport  through  Bath  and  Hammondsport. 

New  York,  y.  Y. — Corporation  Counsel  Rives,  Park 
Comr.  Wilcox,  and  representatives  of  the  Manhattan 
Elevated  Ry.  Co.  have  reached  what  will  probably 
turn  out  to  be  a  work  plan  for  the  removal  of  the 
old  elevated  tracks  In  Battery  Park  and  the  substl 
tutlon  of  a  new  artistic  structure  that  will  occupy 
less  room.  It  Is  planned  to  legalize  the  occupation  of 
the  park  by  the  company. 

Salem.  O. — The  Youngstown  &  Ohio  River  Ry.  & 
Light  Co.  has  secured  a  franchise  for  an  electric  rail 
way  In  Salem.  The  company  plans  to  build  to  connect 
Youngstown.  Salem,  Lisbon  and  East  Liverpool. 

Ziinesville.  O. — The  Muskingum  Valley  Traction  Co. 
Is  to  be  Incorporated,  with  a  capital  stock  of  $100,- 
000.  to  build  an  electric  railway  from  Zanesvllle  to 
Muskingum.  Among  those  Interested  in  the  company 
are  :  W.  B.  Cosgrove,  Pres.  of  the  Union  Natl.  Bank 
of  Zanesvlile,  and  Newton  P.  Shurtz,  I'res.  of  the 
Coml.  Natl.  Bank. 

Ironton.  O. — II.  C.  Hart  Is  securing  right  of  way 
for  the  construction  of  an  electric  railway  from  Iron- 
ton  to  Proctorvllle  and  Galllpolis. 

Cleveland.  O. — C.  H.  Hubbeil  and  A.  E.  Williams 
have  petitioned  the  Co.  Comrs.  for  an  electric  railway 
franchise  from  South  Brooklyn,  following  the  Wooster 
pike  and  Badgley  road  to  Berea. 

Fosloria.  O. — The  Toledo.  Fostoria  &  Findlay  Ry. 
Co.  has  placed  $1,000,000  in  bonds  with  Toler  &  Hlg 
gins,  of  New  York.  N.  Y..  and  a  contract  has  been 
closed  with  J.  G.  White  &  Co.,  of  New  York,  N.  Y.. 
for  the  Immediate  construction  of  the  extension  from 
Fostoria  to  Toledo.  The  line  will  be  about  22  miles 
in    length. 

Kenton.  O. — The  Council  has  granted  a  franchise  to 
the  Appleyard  syndicate  for  a  line  from  Kenton  to 
Bellefontalne.  The  road  will  be  known  as  the  Kenton 
&   Southern  Ry. 

.\kron.  0. — The  Northern  Ohio  Traction  &  Light  Co 
has  secured  a  franchise  for  a  line  on  Rose  Ave.,  en 
abllng  it  to  make  a  belt  line  of  the  present  W.  Market 
and  W.  Exchange  St.  lines.  T.  W.  Shelton,  Ch.  Engr.. 
Akron. 

Canton,  0. — It  Is  reported  that  the  Canton-Akron. 
Co.  has  secured  the  right  to  double  track  Its  entire 
system  In  Canton.  A  new  line  Is  also  to  be  built  on 
South  St.     J.  B,  Anderson,  Cb.  Engr.,  Canton, 


llavMlon,  O. — Judge  John  A.  Caldwell,  Cincinnati, 
and  Jas,  A.  Magaw,  of  Rising  Sun.  Ind.,  have  in  con- 
templation the  construction  of  an  electric  railway 
from  Hamilton  to  Richmond,  Ind.,  where  connections 
are  to  be  uiaile  with  a  line  operating  to  Indlanai>olls. 
'I"he  road  will  pass  through  Boston,  Falrhaven,  Darr 
town,  and  Morning  Sun. 

Martlnsburt),  (J. — Dr.  J.  I'.  Shroutz,  one  of  the  pro 
moters  of  the  Newark,  Mt.  Vernon  &  Martlnsburg 
Electric  R.y.  Is  reported  to  have  secured  1«  miles  of 
right  of  way  for  the  proposed  road. 

Mansfield,  O. — It  Is  stated  that  the  capital  stock  of 
the  Citizens'  Electric  St.  Ky.  Co.  Is  to  be  increased 
to  $1,000,000,  to  take  up  present  bonded  indebtedness 
and  for  the  extension  of  the  interurban  lines  from 
Shelby  to  Shlloh  and  Plymouth  on  the  north  and  to 
.Mt.  Vernon  on  the  south.  M.  B.  Sloan,  Ch.  Kngr., 
Mansfield. 

Ilnmmelstown,  Pa. — Application  has  been  made  for 
a  charter  for  the  Hummelstown  &  Campbellstown  St. 
Hy.  Co.  The  company  plans  to  build  a  road  to  con- 
nect with  the  Lebanon  Valley  St.  R.v.  lines  at  Pal- 
m.vra. 

Mdsontouu,  I'd. — The .  iMonongahela  Valley  Electric 
Ry.  Co.  has  secured  a  franchise  In  Masontown.  P, 
Ihienhaut,  Ch.   Kngr.,    Pittsburg. 

liellevernon.  Pa. — The  Borough  Council  has  granted 
a  franchise  to  tlie  .Monongahela  Valley  Electric  Ry.  Co. 

I'hiliidvlphin.  I'a. — Local  press  reports  state  that 
W.  S.  Twining.  Ch.  Engr.  of  the  Philadelphia  Rapid 
Transit  Co..  has  sent  to  certain  contractors  blue  print 
plans  and  specifications.  Inviting  bids  for  the  build- 
ing of  that  section  of  the  proposed  subway  In  Market 
St.,  between  Broad  St.  and  Schuylkill  River.  This 
section  will  carry  four  tracks.  Bids  to  be  in  on  or 
before  Mar.  IGth. 

Watertoien.  S.  D. — The  City  Council  has  passed  an 
ordinance  granting  a  franchise  to  the  Watertown  & 
Lake  Kampeska  Ry.  &  Transportation  Co.,  to  build 
a  street  railway  in  Watertown  and  to  Lake  Kampeska, 
aVj   miles  distant. 

Ch(fttanoog<i.  Venn. — A  survey  has  been  completed 
for  the  new  line  of  the  Chattanooga  Electric  By.  Co. 
to  Chlckamauga  I'ark  over  Missionary  Ridge.  An  un- 
official estimate  places  the  cost  of  building  the  line 
at  $100,000. 

SushriUc,  Venn. — The  Co.  Comrs.  have  granted  a 
friinchise  to  the  McMlnnvllle,  Woodbury  &  Nashville 
ICIectric  Uy.  Co. 

Dallas.  Tex. — Surveys  are  being  made  In  tbe  Inter- 
est of  Stone  &  Webster,  of  Boston,  Mass.,  who  control 
the  Dallas  Consolidated  Electric  St.  Ry.,  for  the  con- 
struction of  2  suburban  electric  railways,  one  from 
Dallas  to  McKlnney,  the  other  from  Dallas  to  Cor- 
sicana. 

Il'nco.  Tex. — Plans  are  being  dbscussed  for  the 
building  of  an  electric  railway  to  traverse  Hamilton, 
Comanche,  Bosque,  Hood,  Somerwell,  Johnson,  Hill. 
Tarrant  and  Dallas  Counties.  J.  W.  Rlgglns,  of 
W^aco,  Is    interested. 

Phoebus.  Ya. — The  Hampton  Roads  Ry.  &  Electric 
Co.  has  secured  a  franchise  through  the  lands  of  the 
Hampton  Normal  and  Agricultural  Institute,  and  will 
build  4n  extension  to  Phoebus.  J.  W.  Smith,  Supt, 
Hampton,   Va. 

Tacoma,  Wash. — The  Tacoma  R.v.  &  Power  Co.'s  ex- 
tension franchise  ordinance  has  been  passed  by  City 
Council.  The  ordinance  grants  the  company  franchise 
to  build  and  operate  new  lines  as  extensions  of  pres- 
ent system.     S.  G.  Ames,  Ch.  Engr.,  Tacoma. 

Vancouver.  Wash. — W.  E.  Stowe,  Pres.  of  the  Co- 
lumbia River  Lumber  Co.,  has  asked  the  City  Council 
for  a  franchise  to  operate  an  «Iectrlc  railway.  The 
plan  Is  to  build  a  line  through  Fruit  Valle.v. 

La  Crosse.  Wis. — Interests  identified  with  the  La 
Crosse  St.  Ry.  Co.  have  just  Incorporated  the  La 
Crosse  &  Northern  Ry.  Co.,  which  will  build  an  elec- 
tric railway  from  La  Crosse  to  Winona  bv  way  of 
(Jalesvllle.  with  a  branch  from  Galesville  to  White- 
hall and  Ettrlck.  Incorporators  :  B.  E.  Edwards,  W. 
W.  Cargill,  and  others. 

Fond  du  Lae,  Wis. — Plans  are  being  prepared  for  an 
electric  railway  to  be  constructed  from  Fond  du  Lac 
to  Peebles.  Calumet.  Stockbridge  and  Chilton.  F.  H 
Sweet  and  Dr.  W.  H.  Wlllson,  of  Fond  du  Lac,  are  re- 
ported Interested. 

\Yausau.  Wis. — The  Wisconsin  River  Valley  Ry. 
&  Power  Co..  recentl.v  Incorporated  to  build  an  elec- 
tric rallwa.v  from  Amherst  to  Merrill,  has  organized 
with  Neal  Brown  as  Pres.,  and  G.  D.  Jones  as  Secy. 
The  company  has  applied  for  a  franchise  at  Stevens 
Point. 

Slieboi/fian.  Wis. — It  is  stated  that  a  private  right  of 
of  way  has  been  secured  for  the  extension  of  the  lines 
of  the  Sheboygan  Light.  Power  &  Ry.  Co.  from  She- 
boygan to  Plymouth.  J.  C.  Liggett,  Gen.  Mgr.,  She- 
boygan. 

Berlin.  Out. — The  Berlin  &  Bridgeport  Electric  Ry. 
Co.  has  In  contemplation  the  extension  of  its  lines 
through  Bloomingdale,  Conestoga.  West  Montrose  and 
Fergus      Alex.   Miller,  Secy.,  Berlin. 

RAILROADS. 

San  Bernardino,  Cal. — It  Is  stated  that  the  South- 
ern Pacific  R.  R.  Co.  win  expend  about  $150,000  in 
improving  the  terminal  facilities  here.  Including  the 
erection  of  a  passenger  station,  freight  depot  and  new 
trackage.     Wm.  Hood,  Ch.  Engr.,  San  Pranclsco. 

Bakerafleld.  Cal. — The  Fakersfleld  &  Ventura  B.  R. 
Co.  has  been  incorporated  to  build  a  railroad  from 
Sunset  to  Hueneme,  a  distance  of  125  miles ;  capital, 
$5,000,000.  Directors:  Eben  Smith,  J,  W.  Burson, 
and  others, 
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son  rrancitco.  CoJ.— The  North  Shore  R.  R.  Co.  Is 
stated  to  have  awarded  the  contract  tor  a  tunnel 
through  Whites  Hill  to  Martin  &  Hinkle.  of  San 
Frandsco.  While  the  tunnel  will  be  3.120  ft.  In 
length,  the  work  will  cover  a  distance  of  3.14  miles. 
It  will  cost  about  j;!50.000. 


_  iM. — A  charter  has  been  granted   to 

the  Gulf,  Calcasieu  &  Northern  R.  R.  Co.,  with 


Lake  CharUt,  —     _ »  ^ 

kM  Gulf,  Calcasieu  &  Northern  R.  R.  Co.,  with  a  capi- 
tal of  $2,000,000.  The  road  will  start  from  a  point 
near  the  Gulf  south  of  I>ake  Charles,  and  extend  to 
Natchitoches,  to  connect  with  a  northern  road.  The 
promoters  are  all  business  men  of  St.  Charles. 

ilcComb,  Mi*». — Bids  are  wanted  by  the  Liberty- 
White  R.  R.  until  Mar.  10  for  grading  Ite  roadbed.  J. 
J.  White,  Pres. 

Beatrice,  Xeb. — Bngr.  J.  E.  House,  with  the 
local  officers  of  the  Kansas  City.  Beatrice  &  western 
R.  R.  Co.,  Is  stated  to  have  started  across  the  coun- 
try for  Va.  to  begin  the  preliminary  examination  and 
•nrvey  for  the  permanent  location  of  a  line  between 
Virginia  and  Beatrice. 

Siilltcater,  Otto.  Ter. — An  amended  charter  has 
been  filed  by  the  Kansas,  Oklahoma  &  Southwestern 
K.  R-  Co.,  with  the  principal  place  of  business  at 
Stillwater,  and  with  $11,000,000  capital  stock.  The 
proposed  lines  are  640  miles  In  length.  The  main  line 
■  runs  from  Peru  Junction.  Kan.,  to  KIrkland,  Tex., 
striking  Stillwater,  Guthrie  and  El  Reno,  In  Okla. ; 
branch  lines  are  provided  for  running  southeast  from 
Stillwater,  through  Indian  Ter.  to  Ft.  Smith,  Ark.,  and 
from  Stillwater  through  Okla.  Ter.  to  Woodward, 
Okla.  S.  F.  Swlnford,  President ;  J.  E.  Sater,  Secy. 
The  Missouri  Pacific  Is  financing  this  line,  which  is 
now  surveyed  permanently  from  Peru  to  Guthrie. 

The  Dalles,  Ore. — The  Oregon  House  of  Representa- 
tives Is  stated  to  have  passed  the  bill  appropriating 
$165,000  for  the  construction  of  the  Portage  Ry.  from 
The  Dalles  to  Cellllo,  on  the  Columbia  River. 

Brownttone,  Pa. — Geo.  W.  Hayes  Is  engaged  on  sur- 
veys for  the  doing  away  of  a  very  dlflJcult  reversed 
curve  at  the  point  where  the  Brownstone  &  Middle- 
town  R  R  pierces  the  South  Mountain.  The  Improve- 
ment will  probably  be  made  this  spring.  Allen  K. 
Walton  Is  Pres.  of  the  road,  Waltonvllle,  Pa.,  and 
Geo.  W.  Hayes,  Lebanon,  Pa.,  Is  Ch.  Engr. 

PhUadelphia,  Pa. — W.  H.  Brown,  Ch.  Engr.,  Penn- 
sylvania R.  R.  Co..  writes  that  contract  for  grading 
and  masonry  for  a  double  track  road  from  Parkesburg 
to  Columbia  (bids  opened  Feb.  16)  has  been  awarded 
as  follows:  Sec.  A.  Wm.  G.  Stall's  Sons,  Altoona; 
Sec.  1.  Chas.  A.  Sims  &  Co.,  Philadelphia;  Sec.  2, 
John  Shields.  2900  Bway.,  New  York,  N.  Y. ;  Sec.  3, 
P.  McManus.  224  N.  3-id  St.,  Philadelphia;  Sec.  4, 
Ryan  &  Kelley.  8  S.  Broad  St.,  Philadelphia ;  Sec.  5, 
Wm.  H.  Carl  &  Co..  925  Chestnut  St.,  Philadelphia ; 
Sec.  6,  C.  A.  Sims  &  Co.,  Philadelphia,  Pa. 

■  Cro»»iHlle.  Tenn. — The  charter  of  the  Cumberland 
Coal,  Iron  &  R.  R.  Co.  Is  reported  to  have  been  filed 
here.  Tlie  company  proposes  to  construct  a  railroad 
from  South  Pittsburg  or  Jasper  to  Kismet  to  con 
tiect  with  the  Southern.  J.  H.  McCord,  Pres.,  and 
P.   W.  Keith,  Secy. 

Palestine.  Tex. — A  bill  has  been  passed  In  lyegisla- 
ture  authorizing  the  International  &  Gt.  Northern  K. 
R.  Co.  to  acquire  the  franchises  of  the  Houston.  Beau- 
mont &  New  Orleans  Rv.  and  the  Houston,  Oaklawn 
&  Magnolia  Park  Ry.  The  H..  B.  &  N.  O.  Ry.  has  been 
finally  located  from  Houston  to  Beaumont,  82  miles. 
and  is  projected  in  Texas  as  far  as  the  Sabine  Klvcr 
at  Orange.  It  Is  stated  that  as  soon  as  the  Consolida- 
tion hill  Is  approved  construction  will  begin  at  once 
between  Houston  and  Beaumont.  L.  Trice.  Gen.  Mgr. ; 
J.   D.   Tramwell.   Ch.    Engr.,   Palestine,   Tex. 

HilUboro,  Tex. — The  Trinity  &  Brazos  Valley  R.  R. 
Co  Is  stated  to  have  received  a  franchise  from  the 
City  Council  to  construct  Its  road  through  the  city 
and  traverse  a  portion  of  Bols  d'Arc  St.  The  road 
enters  the  town  through  Freetown,  on  the  southeast. 

Madison,  Wis. — The  Chicago  &  Northwestern  Co.  Is 
stated  to  have  filed  In  the  office  of  Secretary  of  State 
notices  that  the  system  of  the  company  in  Wisconsin 
would  be  extended.  One  extension  to  be  20  miles  In 
length.  In  Shawano,  Marathon  and  Portage  Counties, 
and  the  other  extension  to  be  25  miles  In  length.  In 
Langlade.  Oconto  and  Marathon  Counties.  E.  C.  Car- 
ter, Ch.  Engr.,  Chicago.  III. 

PUBLIC  BUILDINGS. 

Elba.  Ala. — Bids  are  wanted  Mar.  16  for  erecting  a 
$20,000  courthouse.  F.  M.  Cushlng.  Judge  of  Pro- 
bate. 

Montqomery,  Ala. — The  Senate  Is  stated  to  have 
reported  favorably  on  the  proposed  appropriation  of 
$150,000  for  extending  and  Improving  the  Capitol 
grounds  and  buildings. 

Pasadena.  Cnl. — It  Is  stated  that  a  new  building 
committee  has  been  selected  by  members  of  First  Bap- 
tist Church,  with  power  to  select  an  architect  and 
supervise  drawings  for  a  new  edifice. 

Hartford,  Conn. — The  plans  of  Davis  &  Brooks  of 
New  Britain  are  stated  to  have  been  approved  for 
the  State  Arsenal  to  be  erected  at  Church  and  High 
Sts.  The  structure  will  be  a  308x264-ft.  brick  build- 
ing. 

Waj/ne»6oro.  Go. — Andrew  Carnegie  Is  stated  to 
have  offered  Waynesboro  $75,000  for  a  library. 

Carthage,  III. — Robt.  Hotchkiss,  of  Peoria,  Is  re- 
ported to  have  prepared  plans  for  the  Hancock  Co. 
Court  House ;  estimated  cost,  $100,000. 

Indianapolis,  Inil. — Arthur  Bohn.  of  Vonnegut  & 
Kohn,  Indiana  Tnist  Bldg.,  Is  In  Germany  preparing 
plans  for  the  Art  Institute  to  l>e  located  at  16th  and 
Pennsylvania  Sts.,  Indianapolis. 

tihelbvcille ,  Ind. — The  contract  for  erecting  a  city 
hall  (bids  oiH-ned  Feb.  17)  has  been  awarded  to  Frast- 
er  &  Davis,  of  ShelbyvlUe,  for  $.'t.-i.211. 

Worcester,  ilnss. — -Fuller  &  Delano.  425  Main  St.,  are 
the  architects  for  the  proposed  additions  to  the  City 
Hospital,  which  will  cost  about  $200,000. 

Boston,  Mass. — Bids  will  be  received  Mar.  9  by  Jas. 
Txtnovan.  Supt.  of  Streets,  for  erecting  a  brick  engine 
house  at  the  pumping  station  ;  estimated  cost,  $50,000. 

Hyde  Park,  Mass. — Warren  Hilton  has  secured  the 
contract  for  erecting  the  new  building  for  the  New 
England  Pea1)ody  Home  for  Crippled  Children,  at  $17,- 
500. 


Boston,  Mass. — Plans  have  been  filed  with  the  Build- 
ing Com.  for  buildings  as  follows:  At  150  Tremont 
St.,  store  and  warehouse,  8  stories ;  cost,  $175,000 ; 
owners,  William  Lawrence  estate,  83  Devonshire  St. ; 
builders.  Geo.  A.  Fuller  Co.,  Board  of  Trade  Bldg. : 
Architects,  WInslow  &  Blgelow,  3  Hamilton  PI.,  and 
for  a  steel  frame,  fireproof,  11-story  business  and 
office  building,  to  be  erected  at  33-35  Congress  St. ; 
cost,  $225,000 ;  owner,  Richard  J.  Monks ;  builders, 
Geo.  A.  IcuUer  Co. ;  architects,  Peabody  &  Stearns, 
53  State  St. 

Muskegon,  Mich. — Bids  are  wanted  Apr.  1  for  fur- 
nishing material  and  erecting  the  Hackley  Hospital 
buildings ;  separate  bids  will  be  received  for  electri- 
cal plumbing  and  heating  work.  A.  W.  Fuller  and 
\V.  B.  I'ltcher,  Archts.,  Albany,  N.  Y.  Address  Harry 
Sawyer,   Secy. 

Allxrt  Lea,  Minn. — Bids  are  wanted  Mar.  16  tor 
erecting  a  City  Hall  fire  station  and  Jail.  C.  E. 
Brainaid,  City  Clk. 

Concord,  N.  H. — The  State  Com.  on  Appropriations 
has  recommended  $30,000  appropriation  a  year  for  2 
yeara  for  new  buildings  for  State  Asylum  tor  Insaue. 

Sonyea,  N.  Y. — The  following  contracts  have  been 
awarded  for  erecting,  heating,  plumbing,  electric 
wiring  and  fixtures  of  Men's  and  Women's  Bldg.  at 
the  Craig  Colony  for  Epileptics,  bids  for  which  were 
received  by  the  Bd.  Mgrs.  of  Craig  Colony  Jan.  13 : 
Construction,  Thomas  Whalen,  Ogdensburg,  N.  Y., 
$62,784 ;  plumbing,  Richard  T.  Ford,  Rochester,  N. 
Y.,  $4,645  ;  heating,  Russell,  CuUey  &  Miller,  Sonyea, 
N.  Y.,  $6,018;  electric  wiring  and  fixtures,  Jesse  V. 
Miller,  Sonyea,  N.  Y.,  $1,713.  G.  L.  Helns,  State 
Archt. 

JVew  York,  N.  Y. — See  "Water." 

Brooklyn,  N.  Y. — The  Bd.  of  Estimate  has  appro- 
priated $1,000,000  for  the  court  house  to  be  erected 
on  Joralemon  St. ;  $50,000  for  the  Gates  Ave.  Court 
House ;  $90,000  for  the  public  bath  in  the  Eastern 
District,  and  $50,000  for  improvements  to  the  Bor- 
ough Hall. 

Buflalo,  N.  Y.— Plans  are  stated  to  have  been  filed 
for  the  edifice  to  be  erected  at  Sycamore  St.  and 
Sweet  Ave.,  for  the  Congregation  of  the  Church  of  the 
Holy  Mother  of  the  Rosary ;  probable  cost,  $73,000. 

New  York,  N.  Y. — Bids  will  be  received  Mar.  5  by 
the  Park  Bd.  for  general  work,  repairs,  etc.,  in  the 
Metropolitan  Museum  of  Art ;  also  for  erecting  a 
comfort  station  near  the  Arsenal,  Central  Park.  Wm. 
R.  Willcox,  Chmn.  Park  Comrs. 

Plans  have  been  filed  for  a  5-story  brick  hospital 
to  be  erected  at  Lenox  Ave.  and  136th  St.,  at  a  cost 
of  $300,000.     Architects,   Horgan  &  Slattery. 

The  following  appropriations  are  stated  to  have 
been  made  by  the  Bd.  of  Estimates,  for  completion  of 
the  Harlem  Hospital,  $125,000 ;  Carnegie  Library 
sites,  $250,000 ;  sites  and  buildings  for  the  Depart- 
ment of  Health,  .$250,000 ;  schools  and  school  sites, 
$3,000,000,  and  for  new  buildings  for  the  Dept.  of 
Public   Charities,    $250,000. 

Masscna,  N.  Y.— The  citizens  are  stated  to  have 
voted  to  issue  $20,000  bonds  for  the  erection  of  a 
town  ball. 

Long  Island  City,  L.  I.,  N.  Y. — The  two  lowest 
bids  received  Feb.  20  by  Thos.  Sturgls,  Fire  Comr.,  N. 
Y.  City,  for  erecting  a  building  tor  Hook  &  Ladder 
Co.  No.  66,  on  Jackson  Ave.,  Long  Island  City,  were 
those  of  Geo.  L.  Walker,  156  5th  Ave.,  N.  Y.  City, 
$21,745,  and  Alfred  Nugent  &  Son,  508  E.  117th  St., 
N.  Y.  City,  $26,890. 

Newark,  O. — Bids  are  wanted  Mar.  6  for  furnish- 
ing material  and  erecting  a  building  tor  Fire  Dept. 
F.  T.   Manrath,  City  Clk. 

Columbus,  O. — It  is  stated  that  bids  are  wanted  by 
the  Com.  on  Plans  &  Specifications  until  Mar.  19  for 
erecting  St.  Peter's  German  Evangelical  Lutheran 
Church.     Christian   Gotsch,   Secy. 

Athens,  O. — Bids  will  be  received  Mar.  19  by  the 
Bd.  of  Trus.  of  the  Athens  State  Hospital  tor  furnish- 
ing material  and  erecting  additions  to  the  dining 
rooms  at  Athens  State  Hospital.  Frank  L.  Packard, 
Archt.,  New  Hayden  Bldg.,  Columbus,  O.  Address  E. 
H.    Rorlck,   M.   D.,    Secy. 

Allegheny,  Pa. — It  Is  stated  that  the  Central  Pres- 
byterian Congregation  has  decided  to  »rect  a  church, 
to  cost  $26,000.     Rev.  J.  A.  Platts,  Pastor. 

Latrobe,  Pa. — H.  M.  Fink,  Boro.  Secy.,  writes  that 
It  was  voted  Feb.  17  to  Issue  $17,500  bonds  for  the 
erection  of  a  city  hall. 

Philadelphia,  Pa. — Henderson  Bros.,  of  Philadelphia, 
are  stated  to  have  secured  the  contract  for  erecting 
the  smallpox  pavilion  of  the  new  Municipal  Hospital 
for  Contagious  Diseases,  to  i>e  erected  on  the  Mac- 
alestcr  Farm,  for  about  $140,000. 

Mitchell,  8.  D. — Plans  are  stated  to  have  been  ac- 
cepted for  the  City  Hall  to  be  erected  here ;  probable 
cost,  $30,000. 

Morristown  Tenn. — According  to  reports  bids  are 
wanted  Apr.  7  tor  remodeling  the  county  Jail.  J.  J. 
Long,   Chmn.  of  Com. 

Oorsicana,  Tex. — The  plans  of  J.  E.  Flanders,  of 
Dallas,  are  stated  to  have  been  accepted  tor  the  3- 
story  court  house,  to  be  erected  here,  to  cost  about 
$125,000. 

Comanche,  Tex. — The  County  Clk.  writes  that  the 
plans  and  bids  of  Martin  &  Moodle,  of  Comanche, 
have  been  accepted  for  a  $27,000  Jail  for  Comanche 
County. 

Philippi,  W.  Va. — The  contract  for  the  erection  of 
the  courthouse  here  Is  stated  to  have  been  awarded 
to  John  P.  Conn,  of  Dniontown,  Pa.,  for  $125,000. 

Morgantown,  W.  Va. — Stuart  Westenhaver,  of  Mar- 
tlnsburg,  Is  stated  to  have  received  the  contract  tor 
the  erection  of  the  edifice  for  the  Methodist  Episcopal 
Church,  at  a  cost  of  $70,000. 

•  Madison,  Wis. — The  Saylea  Bldg.  and  Mfg.  Co.  Is 
stated  to  have  received  the  contract  for  the  erection 
of  the  city  hospital,  at  a  cost  of  $23,244. 

Otfnwn,  Ont. — The  contract  for  the  erection  of  the 
hospital  of  the  Sisters  of  Mercy  on  Cambridge  St  Is 
stated  to  have  been  awarded  to  Jos.  Bourque,  of  Hull ; 
probable  cost,  $70,000. 


BUSINESS  BUILDINGS   AND  DWELLINGS. 

San  Jose,  Cal. — The  Masons  of  this  city  are  re- 
ported to  be  having  plans  prepared  for  a  temple  to 
be  erected  on  N.  2d  St.,  at  a  cost  of  $60,000. 

Washington,  D.  C. — The  plans  of  Wood  &  Donn,  of 
this  city,  are  stated  to  have  been  selected  for  the 
Masonic  Temple  to  be  erected  here. 

Jacksonville,  Fla. — The  Bd.  of  Trade  is  reported  to 
have  decided  to  erect  a  building  at  Main  and  .\dams 
Sts.,  to  cost  $35,000. 

Siimmcrville,  Oa. — It  Is  stated  that  Saml.  J.  Sexton 
will  erect  a  residence  here,  to  cost  $100,000. 

Macon,  Oa. — Henry  Home  Is  reported  Interested  In 
the  erection  of  a  10-story  ofiice  building  here,  to  cost 
$125,000. 

Atlanta,  Oa. — G.  W.  Foote,  Inman  Bldg.,  has  pre- 
pared plans  for  a  15-story  steel  fireproof  building  tor 
a  Stock  Co.  to  be  erected  on  Broad  and  Alabama  Sts., 
to   cost  $300,000. 

The  Atlanta  Journal  will  soon  let  a  contract  tor 
the  erection  of  a  steel,  marble  and  pressed  brick  office 
building. 

Chicago,  III. — It  Is  stated  that  C.  C.  Ileisen  will 
erect  a  warehouse  at  Kinzle  and  -Armour  Sts.,  to  cost 
$100,000 

Louis  Slevers  Sons  Co.  Is  reported  to  have  had  plans 
prepared  for  a  2-story,  40xl00-tt.  warehouse,  to  be 
erected  at  139  Grand  Ave.,  at  a  cost  of  $20,000. 

Terre  Baute,  Ind. — The  plans  of  S.  S.  Beaman,  1019 
Adams  St.,  are  stated  to  have  been  accepted  for  the 
5-story  building  to  be  erected  by  the  United  States 
Trust  Co. 

Topeka,  Kan. — The  Commercial  Club  Is  reported  to 
be  considering  the  erection  of  a  building  at  7th  and 
Jackson  Sts.,   to  cost  $65,000. 

New  Orleans,  La. — Bids  are  wanted  Mar.  9  for 
erecting  the  superstructure  of  the  2-story  brick  cold 
storage  warehouse  tor  the  N.  O.  Cold  Storage  &  Ware- 
house Co.  Favrot  &  Livandais,  Archts.,  Abraham 
Bldg.      Address   H.  Thom  Cottam,  Chmn.  Bldg.   Com. 

Fall  River,  Mass. — The  Fall  River  Dally  Globe  Pub- 
lishing Co.  has  invited  architects  to  compete  for  an 
office  building.  Probable  cost,  $75,000.  It  will  be  5 
stories  above  ground  and  2  underground. 

Northampton,  Mass. — The  Norwood  Engineering 
Co.,  ot  Northampton,  is  to  erect  a  steel  building,  53x 
100  ft,  2  stories  high,  to  be  used  tor  setting  up  ma- 
chines. 

Grand  Rapids,  Mich. — Arthur  Fablsh  and  Felix 
Dumas,  ot  Chicago,  111.,  and  Col.  Wood  are  reported 
Interested  In  the  erection  of  a  theater  here,  to  cost 
$100,000. 

Detroit,  Mich. — Albert  Kahn,  TTnion  Trust  Bldg..  Is 
reported  to  have  prepared  plans  for  tlie  5-story  ad- 
dition to  the  65xl00-ft  building,  at  Jefferson' Ave. 
and  Brush  St.,  for  H.  B.  Joy. 

Olcndive,  Mont. — It  Is  reported  that  the  building  of 
Thos.  F.  Hagan  was  destroyed  by  fire. 

Kansas  City.  Mo. — Orthwein  &  Thompson  will  erect 
amusement  buildings  at  llardcsty  and  Independence 
Aves.,   to  cost  $74,000. 

Jersey  City,  N.  J.— The  W.  B.  Watson  Amusement 
Co.  Is  reported  to  have  decided  to  erect  a  theater  here, 
to  cost  about  $100,000. 

Buffalo,  N.  Y. — The  Keystone  Warehouse  Co.  Is  re- 
ported Incorporated,  with  a  capital  of  $600,000.  to 
erect  a  4-story,  400x1 00-ft.  warehouse  at  Fillmore 
Ave.  and  S.  Clinton  St. 

Coshocton,  O. — Hart  &  Co.,  of  Columbus,  arc  stated 
to  be  preparing  plans  tor  a  theater  to  be  erected  here 
by  the  Coshocton  Opera  House  Co.,  recently  incor- 
porated, with  a  capital  of  $40,000.  J.  11.  Hanley  is 
reported  Interested. 

Toledo,  O. — Bids  will  be  received  Mar.  12  at  The 
Dollar  Savings  Bank  for  erecting  a  Masonic  Temple 
at  Adams  and  Michigan  Sts.:  probable  cost,  $100,000. 
Harry  W.  Wachter,  Archt.,  No.  701  The  Nasby.  Bar- 
ton Smith,  Pres.  Toledo  Masonic  Building  Co. 

Lawrenceville,  Pa. — W.  A.  Thomas.  Carnegie  Bldg., 
Pittsburg,  is  reported  to  be  preparing  plans  for  a  4- 
storv  commission  house,  to  be  erected  at  Penn  Ave. 
and  18th  St,  at  a  cost  of  $60,000. 

Pittsburg.  Pa. — Plans  are  stated  to  have  been  pre- 
pared by  W.  A.  Thomas,  Carnegie  Bldg.,  tor  a  4-story 
apartment  house  to  be  erected  at  Negley  Ave.  and 
Mignonette   St.,  at  a  cost  ot  $28,000. 

Bomestead,  Pa. — It  is  stated  that  the  Homestead 
Trust  Co.  win  erect  a  bank  building  here,  to  cost 
$100,000. 

New  Castle,  Pu. — It  is  stated  that  the  New  Castje 
Trades  and  Labor  Assembly  will  erect  a  3-story  brick 
temple  here,  at  a  cost  of  $10,000. 

Seattle,  Wash. — Cyrus  Walker  and  the  Puget  Mill 
Co.  are  reported  to  be  considering  the  erection  ot  a 
6-story  office  building,  at  1st  Ave.  and  .''pring  St.,  to 
cost  about  $110,000. 

SCHOOLS. 

Enst  Lake,  Ala. — The  House  is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $20,- 
000  for  the  Boys'  Reformatory  School. 

Washington,  D.  C. — Ruttau  &  Russell,  of  Pittsburg, 
Pa.,  are  reported  to  be  preparing  revised  plans  for 
the  2  story  brick  Washington-Jefferson  College  Library 
to  be  erected  here,  at  a  cost  of  $50,000. 

Pullmiin,  111. — The  Bd.  of  Educ.  is  reported  to  have 
decided  to  erect  a  12-roora  brick  school  at  106th  and 
Fulton  Sts.,  to  cost  $80,000. 

East  St.  Louis.  III. — The  contract  for  erecting  a 
school  (bids  opened  Feb.  12)  has  been  awarded  to  H. 
Koesters,  lolO  Allen  Ave..  St.  Louis,  Mo.,  for  $23,489. 

Canton.  111. — Bids  are  wanted  Mar.  6  for  erecting  a 
school  In  I'nion  DIst.  Wm.  Wolf,  Archt.  ;  James  F. 
Whiting,   Secy.    lid.   Educ. 

Sac  City.  la. — Bids  are  wanted  Mar.  13  for  furnish- 
ing material  and  erecting  a  school.  W.  H.  Hart, 
Secy.  School  Bd. ;  Murphy  &  Ralston,  Archts.,  Wa- 
terloo. 


Feb.  28,  1903. 

Ames,  la. — Proudfoot  &  Bird,  of  Crocker  BIdg.,  are 
stated  to  have  prepared  plans  for  the  4-story  main 
buUdlnK  of^  the  Iowa  State  College ;  estimated  cost, 
J'JSO.OOO. 

Baltimore,  Md. — Bids  will  be  received  Mar.  4  by 
the  Bd.  of  Awards  for  erecting  a  school  at  Mount  and 
Saratoga  Sts. ;  also  steam  beating  plant  for  same. 
Thos.   G.    Hayes,  Pres. 

Orcenfield,  Mass. — It  is  stated  that  $35,000  has 
been  appropriated  for  the  rebuilding  of  the  high  school 
recently  destroyed  by  flre. 

Ionia,  Mich. — H.  J.  Rill,  of  Detroit,  is  stated  to 
have  prepared  plans  for  a  school,  for  the  Congrega- 
tion of  the  Catholic  Church,  to  cost  $20,000.  Rev.  l""r. 
\Vm.  J.  Flerte  is  Rector. 

St.  Paul,  Minn. — The  plans  of  A.  F.  Ganger,  Bank 
of  Minn.  BIdg.,  are  stated  to  have  been  approved  for 
the  Cushman  K.  Davis  School  In  the  5th  Ward ;  esti- 
mated   cost,   $30,500. 

Somerville,  N.  J. — The  citizens  are  reported  to  have 
voted  to  erect  a  school  here,  to  cost  $24,000. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Feb.  24  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  New 
York,  for  general  construction  of  addition  to  and  al- 
teration In  School  84,  Boro.  of  Brooklyn  :  Thos.  Cock- 
erlll  &  Son,  $144,900;  Myron  C.  Rush,  $163,688;  Geo. 
IIlldei)rand.  $133,671  ;  Tolmle  &  Kerr.  $133,670  ;  Ed- 
win n.  Thatcher.  $144,295  ;  Richard  E.  Hennlngham, 
$131,485  ;  Peter  Cleary,  $150,900 ;  Wm.  &  Thos.  Lamb, 
99  Nassau  St.,  N.  Y.  City,  $130,634  (awarded  con- 
tract). 

Buffalo,  N.  Y. — The  lowest  bids  received  Feb.  5  for 
the  erection  of  a  6-room  brick  extension  to  the  Lo- 
briskl  St.  school  are  as  follows  :  Masonry,  Geo.  Kempt 
&  Sons,  Virginia  and  Locust  Sts.,  $12,152  ;  carpenter 
work,  Mosler  &  Summers,  1266  Seneca  St.,  $5,492  : 
rooflng,  Rupert,  Gruber  &  Co.,  541  Sherman  St.,  and 
plumbing  and  gas  fitting,  N.  L.  &  H.  V.  Barr,  13  W. 
Huron    St..   $1,547. 

Bids  are  wanted  Mar.  4  for  erecting  an  8-room  brick 
school  at  Leroy  Ave.  and  Girder  St.,  including  ven- 
tilating, heating,  gas  fitting,  plumbing,  electrical  work, 
iron  work,  fireproofing,  steel  ceilings,  etc.  Francis  G. 
Ward,  Comr.  Pub.   Wks. 

Lotiu  Island  City,  N.  Y. — Bids  will  be  received  Mar. 
9  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  N.  Y. 
City,  for  installing  electric  light  wiring,  fixtures  and 
electric   bell  system  in  high  school. 

New  York,  N.  Y. — Bids  will  be  received  Mar.  9  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  for  sanitary 
work  at  School  No.  188. 

New  York,  N.  Y. — The  following  bids  were  opened 
Feb.  24  by  C.  B.  J.  Snyder.  Supt.  School  Bldgs.,  for 
installing  ventilating  and  heating  apparatus  in  School 
145.  Boro.  of  Bronx  :  Williams  &  Gerstle,  $31,900  ;  .las. 
Curran  Mfg.  Co.,  $33,950  ;  Blake  &  Williams,  $32,568  : 
I'nited  iltg.  Co.,  366  W.  Bway,  $29,732  (awarded  con- 
tract) ;  E.  Rutzier,  $31,200;  Wm.  N.  Tobln,  $30,253. 

Buffalo,  N.  Y. — See  "Water." 

Sew  York,  N.  Y. — Sec  "Public  Bldgs." 

Mayville,  N.  D. — The  Legislature  is  reported  to  have 
passed  the  bill  authorizing  the  issue  of  $60,000  bonds 
for  the  completion  of  the  Normal  School. 

Springfield,  O. — Bids  will  be  received  Mar.  2  by  the 
Bd.  of  Educ.  for  $36,000  bonds.     Oliver  H.  Miller,  Clk. 

Beilaire,  0. — The  Bd.  of  Educ.  Is  stated  to  have  de- 
cided to  erect  a  high  school  here,  to  cost  $20,000. 

Cleveland,  O. — Bids  are  wanted  Mar.  16  for  fur- 
nishing material  and  erecting  a  school  on  Mound  St., 
including  ventilating,  heating,  plumbing,  gas  fitting, 
iron  and  steel  work,  electric  wiring,  fireproofing,  etc. 
Starr  Cadwallader,    School  Dir.,  Bd.   of  Educ. 

Bids  are  wanted  Mar.  9  for  furnishing  material  and 
erecting  a  school  on  Ijocust  St.,  inciuding-veutilatlng, 
heating,  plumbing,  gas  fitting,  sewers,  electric  wiring, 
fireproofing,  iron  and  steel  work,  etc.  Starr  Cadwal- 
lader, School  Dir.,  Bd.  of  Educ. 

Philadelphia,  Pa. — The  Weils  Bros.  Co.  is  stated  to 
have  received  the  contract  for  the  erection  of  the 
gymnasium  and  grand  stand  at  Franklin  Field,  for 
the  Univ.   of  Pennsylvania,  at  a  cost  of  $400,000. 

Hazlcton,  Pa. — The  citizens  are  stated  to  have  vot- 
ed to  issue  $60,000  bonds  for  the  erection  of  schools. 

Uarrisburu,  Pa. — Bids  will  be  received  Mar.  4  by 
the  Com.  on  Finance  of  the  Bd.  of  School  Dir.  for 
$103,000  school  bonds.     D.   D.   Hammelbaugh,   Secy. 

McKinney,  Tex. — Dr.  W.  H.  Claggett,  Pres.,  Texas 
I'resbyterian  Univ.,  is  reported  to  be  having  plans 
prepared  tor  the  university  building  to  be  erected 
here ;  probable  cost,  $70,000.  Architects,  Theo.  C. 
Link,   of   St.   Louis,  Mo. 

Elkins,  W.  Ya. — The  Bd.  of  Trus.  of  the  Davis  and 
EiklDs  College  is  reported  to  be  having  plans  prepared 
for  a  college  building,  to   cost  $40,000. 

STREET     CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Cohoea,  N.  Y. — Local  press  reports  state  that  the 
City  Clk.  will  receive  bids  Mar.  3  for  street  cleaning 
and  the  collection  of  garbage. 

New   York,  N.  Y. — See  "Water." 

Spokane,  Wash. — Local  press  reports  state  that  the 
following  bids  were  opened  by  the  Bd.  of  Pub.  Wks. 
Feb.  12  for  constructing  a  garbage  crematory  :  The 
Dixon  Garbage  Crematory  Co.,  of  Toledo,  offered  to 
put  up  the  furnace  and  Inclose  it  in  a  brick  fireproof 
building  with  steel  roof  trusses,  the  city  to  do  the 
excavation  work,  for  $21,480.  The  Decarie  Patent 
Garbage  Incinerator  Co.,  of  Minneapolis,  Minn.,  sent 
In  two  bids.  The  1st  is  for  a  steel  water  jacket  fur- 
nace complete  for  $22,500  ;  the  2d  is  for  a  steel  and 
brick  furnace  for  $18,.500.  Neither  bid  includes  the 
erection  of  a  building.  Comr.  Weymouth  estimates 
that  the  building  would  cost  approximately  $3,000. 

GOVERNMENT   WORK. 

Alaska. — The  House  Com.  on  Interstate  &  Foreign 
Commerce  has  favorably  reported  a  bill  appropriating 
$350,000  for  the  establishment  of  lighthouse  and  fog 
signal  stations  in  Alaskan  waters. 
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Chicufio,  111. — The  following  bids  were  opened  at 
the  Treas.  Dept.,  Washington,  D.  C,  on  Feb.  24  for 
electric  generators  for  the  Post  Office  Building  at  Chi- 
cago :  Westinghouse  Electric  &  Mfg.  Co.,  New  York, 
N.  Y.,  $52,875 ;  Crocker,  Wheeler  &  Co.,  New  York, 
N.  Y.,  $38,750 ;  Chicago  Edison  Co.,  Chicago,  $53,881 ; 
Sprague  Electric  Co.,  Chicago,  $47,700 ;  Chrlstensen 
lOngineerlng  Co.,  Milwaukee,  Wis.,  $41,100. 

Bids  were  to  have  been  opened  at  the  same  time 
and  place  for  an  engine  plant  for  the  Post  Office 
Building,  but  no  bids  were  received. 

Burlington,  la. — The  following  bids  were  opened 
Feb.  19  by  the  Superv.  Archt.,  Treas.  Uept,  Washing- 
ton, D.  C,  for  the  construction  of  an  extension  to 
the  U.  S.  Post  Office  at  Burlington  :  A.  L.  Shaw,  Bur- 
lington, $38,590 ;  Congress  Const.  Co.,  Chicago,  111., 
$00,609;   M.   Yeager  &  Son,  Danville,  111.,  $43,882. 

Neio  Orleans,  La. — The  following  bids  for  455,000 
cu.  yds.  earthwork  in  Pontchartrain  Levee  Dist.  were 
opened  Feb.  12  by  Capt.  Chas.  S.  Bromweil,  Corps 
Engrs.,  U.  S.  A.  The  quantities  Involved  are,  in  the 
order  tliat  sections  are  placed  in  table,  62,500,  63,000, 
34,500.  54.000,  55.000.  45,600,  45,400,  34.000  and  60,- 
000  cu.  yds.,  respectively,  and  prices  given  In  cents. 
In  addition  to  the  bidders  given  in  table,  Helgason 
Bros.,  Vicksburg,  Miss.,  bid  19 1^  and  20 1/2  cts.  for  the 
Belmont  and  Hester  work,  respectively,  and  Jas.  R. 
Marlow,  Mabel,  La.,  13.39  cts.  for  the  La  Place  work  : 
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Uncie  Sam..    14.74  12.72  14  14.90  14.7      18   18  13. T5 

Convent    ....    17.44  13.95  14     ....  15.75   18  18  13.75 

College    Pt.  .    18  13.95  14     ....  14.9     18  17   13.75 

Belmont    .  .  .    24.97  18.45  10  19.9       38  20     

Hester    24.97  18.45  19  19.9       36  21     .... 

Poche     15.45  12.72    .  .    14.73  14.4      .  .    16  13.75 

St.    Jos 17.45  12.72 14.4      ..    ..    13.75 

Angelina   ...    29  24.87 

La   P.ace 12.72    ..14.73  15.2      ..17     

♦Awarded  contract. 

Ft.  McKinley,  Me. — Bids  are  wanted  Mar.  2  for  in- 
stalling tiie  necessary  plumbing  in  11  public  buildings 
at  this  post.  Address  Capt.  A.  W.  Yates,  Q.  M.,  U.  S. 
A.,   Portland. 

Gloucester,  Mass. — The  contract  for  the  completion 
of  Dog  Bar  IJreakwater,  at  the  entrance  of  Gloucester 
Harbor,  was  on  Feb.  19  awarded  by  Capt.  Harry  Tay- 
lor, Corps  Engrs.,  U.  S.  A.,  of  Boston,  to  the  Rock- 
port  Granite  Co.  and  the  Pigeon  Hill  Granite  Co., 
both  of  Rockport,  Mass.,  who  will  finish  tlie  work  as 
one  firm  for  the  sum  of  $275,000.  The  contract  is 
in  the  form  of  a  continuous  contract,  and  when  com- 
pleted the  structure  will  extend  2,500  ft.  out  from 
Eastern  Point.     Winslow  L.  Webber,  City  Engr. 

Boston,  Mass. — The  following  bids  for  delivering 
25,000  tons  of  rubble  stone  in  breakwater  at  Isles  of 
Shoals,  Me.,  were  received  by  Capt.  Harry  Taylor, 
Corps  Engrs.,  U.  S.  A.,  Feb.  20,  price  given  per  net 
ton :  The  Massachusetts  Contracting  Co.,  Worcester, 
Mass.,  $1.07,  and  Rockport  Granite  Co.,  Rockport, 
Mass.,   $2.97. 

Bids  are  wanted  Mar.  28  for  constructing  a  30-ton 
crane  scow  for  the  Navy  Yard,  Boston  ;  appropriation, 
$19,800.  Mordecai  T.  Endlcott,  Ch.  of  Bureau  of 
Yards  &  Docks.  Navy  I)ept.,  Washington,  D.  C. 

Capt.  Harry  Taylor,  Corps  Engrs.,  U.  S.  A.,  received 
on  Feb.  16  bids  for  lireakwater  at  Rockport  Harbor, 
Mass.,  from  Rockport  Granite  Co.  and  Pigeon  Hill 
Granite  Co.,  both  of  Rockport,  Mass.,  at  $1.53  per  net 
ton  for  rubble  stone  and  50  cts.  per  net  ton  for  shift- 
ing rubble  stone  now  in  main  breakwater. 

Ordnd  Rapids,  Mich. — The  following  bids  for  re- 
pairs of  piers  at  (a)  St.  Joseph  and  (6)  Black  Lake, 
Mich.,  were  received  by  Capt.  Chas.  Keller,  Corps 
Engrs.,  U.  S.  A.,  Feb.  19  :  Burk,  Smith  &  Nelson,  Mus- 
kegon, a,  $12,144  ;  b,  $24,553.  .1.  Beauvais,  Muskegon, 
a,  $12,576.  J.  Gaylord,  Ludlngton,  a,  $12,661 :  6, 
$25,120.  The  Lydon  &  Drews  Co.,  Chicago,  a,  $14,- 
390. 

Ft.  Lincoln,  N.  D. — Bids  are  wanted  Mar.  23  for 
constructing  a  hospital  at  this  post.  Geo.  E.  Pond, 
Ch.  Q.   M.,  St.    Paul.  Minn. 

Plattsburg  Barracks,  N.  Y. — Bids  are  wanted  Mar. 
4  for  constructing  drains  at  this  post.  Capt.  T.  B. 
Lamoreaux,  Q.  M.,  Burlington,  Vt. 

New  York,  N.  Y. — Col.  S.  M.  Mansfield,  Corps 
Engrs.,  U.  S.  A.,  writes  that  no  bids  were  received  on 
Feb.  20  for  dredging  in  Canarsie  Bay,  N.  Y. 

Chilocco,  Okla.  Ter. — The  following  bids  were 
opened  by  W.  A.  Jones,  Comr.  of  Indian  Affairs,  Wash- 
ington, D.  C,  Feb.  19  for  a  stone  dormitory  and  an 
addition  at  the  Chilocco  School :  G.  L.  Harper,  Ar- 
kansas City,  $29,800;  M.  McBiroy,  Arkansas  City, 
$30,400. 

Philadelphia,  Pa. — The  following  bids  were  opened 
by  Mordecai  T.  Endlcott,  Ch.  Bur.  of  Yards  &  Docks, 
for  constructing  a  brick  and  steel  building  for  ma- 
chine, boiler  and  blacksmith  shops,  Nav.v  Yard,  League 
Island,  Pa. :  Henderson  &  Co..  Philadelphia.  $344,197 ; 
Snare  &  Triest.  New  York,  N.  Y.,  $335,700  :  Doyle  & 
Doak,  Philadelphia.  $339,820 ;  Penn  Bridge  Co., 
Beaver  Falls,  $349,737;  American  Paving  &  Const. 
Co..  Philadelphia,  $346,900. 

The  following  bids  were  opened  Feb.  14  at  the  Bu- 
reau of  Yards  and  Docks,  Navy  Dept,  Washington, 
D.  C,  for  the  completion  of  the  concrete  and  stone 
dry  dock  at  the  League  Island  Navy  Yard  :  a.  price 
for  completion  of  work  If  allowed  use  of  appliances 
and  plant  now  on  site  ;  b,  price  for  completion  of  work 
without  use  of  the  plant  and  appliances ;  c,  price  for 
electrical  apparatus  and  work  if  allowed  use  of  ma- 
chinery, etc. :  d,  price  for  all  work  other  tlian  that 
set  forth  In  Item  c  if  allowed  use  of  machinery,  etc. : 
e,  piice  for  ail  electrical  apparatus  and  work  called 
for,  under  Item  c  without  being  allowed  use  of  ma- 
chinery, etc. ;  f,  price  for  all  work  other  than  that  set 
forth  in  item  o  without  being  allowed  use  of  machin- 
erv,  etc.  :  General  Electric  C^o,,  Schenectady,  N.  Y., 
c,  $87,650 ;  e,  $87,600.     John  C.  Rogers  &  Co.,  31  W. 


125th,  New  York,  N.  Y. ;  c,  $113,600 ;  e,  $112,000 ;  d, 
$1,243,000;  f,  $1,230,000.  Westinghouse  Electric 
Mfg.  Co.,  Land  Title  building,  Philadelphia,  Pa.,  c, 
$95,000.  The  G.  M.  Schoflefd  Co.,  Arret  building, 
Pittsburg,  Pa.,  a,  $1,148,500;  c,  $89,000;  d,  $1,063,- 
500. 

Newport,  II.  I. — Bids  are  wanted  Mar.  21  for  con- 
structing 5  mooring  piers,  5  dolphins,  a  wharf  and  4 
bulkheads  at  the  torpedo  station,  Newport.  Mordecai 
T.  Endlcott,  Ch.  of  Bureau  of  Yards  &  Docks,  Nary 
Dept.,  Washington,  D.  C. 

Charleston,  S.  C. — Bids  are  wanted  Apr.  4  for  con- 
structing at  Navy  Yard  a  brick  and  steel  building  for 
machine,  boiler  and  blacksmith  shops ;  appropriation, 
$342,000.  Mordecai  T.  Endlcott,  Ch.  of  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.   C. 

Memphis,  Tenn. — The  following  contracts  have  been 
awarded  tor  levee  work  In  accordance  with  bids 
opened  Feb.  10  by  Capt.  E.  W.  Van  C.  Lucas,  Corps 
Engrs. :  Stout  &  Schmidt,  CanithersvlUe,  Mo.,  12.80 
cts.  per  cu.  yd.  for  a  portion  of  the  Lower  St.  Francis 
district ;  Walker  Stansell,  Greenville,  Miss.,  16.94  cts. 
for  a  portion  of  the  Lower  St.  Francis  district ;  Shutt 
Improvement  Co.,  St.  Louis,  Mo.,  19.5  cts.  for  Upper 
St.  Francis  and  17  cts.  for  a  portion  of  Lower  St. 
Francis ;  M.  J.  Roach,  Memphis,  17.7  cts.  for  White 
River  district,  and  14.45  for  Redfort  work ;  Arnold  & 
Co.,  Memphis,  16.48  and  13.98  cts.  for  St.  Francis 
work ;  Lowrance  Bros.,  Friars  Pt.,  Miss.,  14.94  cts. 
for  White  River  work  ;  Geo.  H.  Lowrance,  Friars  Pt., 
18.87  cts.  for  Upper  Yazoo  work. 

Texas. — The  House  is  reported  to  have  passed  the 
bill  to  amend  the  river  and  harbor  act  so  as  to  au- 
thorize the  expenditure  of  $125,000  for  the  construc- 
tion of  a  channel  through  Sabine  Lake,  to  connect 
with  Taylors  Bayou  or  Port  Arthur  Canal,  Texas. 

Dallas,  Tex. — The  following  bids  were  opened  by 
the  Superv.  Archt.,  Treas.  Dept.,  Feb.  18  for  the  con- 
struction, including  heating  apparatus,  electric  wir- 
ing and  conduits  of  the  U.  S.  Post  Office  at  Dallas : 
Congress  Const.  Co.,  Chicago,  111.,  $129,987 ;  Knight  & 
Keuyon,  Dallas,  $119,900 ;  Theo.  Balihaus,  Dallas, 
$120,690;  L.  R.  Wright,  Dallas,  $123,000;  Jno.  Bar- 
don,   Pt.   Worth,  $107,232. 

Galveston,  Tex. — Bids  are  wanted  Mar.  25  for  im- 
proving Aransas  Pass,  Tex.,  by  removing  part  of  old 
jetty.     Capt.  C.  S.  Riche,  Corps  Engrs.,  U.  S.  A. 

Norfolk,  Va. — The  only  bid  received  for  dredging 
harbor  at  Cape  Charles  City,  Va.,  by  Major  Jas.  B. 
Qulnn,  Corps  of  Engrs.,  U.  S.  A.,  on  Feb.  13  was  that 
of  the  Coastwise  Dredging  Co.,  Baltimore,  Md.,  at 
47c.  per  cu.  yd. 

Burlington,  Vt. — The  following  are  lowest  bidders 
for  constructing  buildings  at  Ft  Ethan  Allen,  Vt., 
according  to  bids  received  Feb.  20  by  Capt.  T.  B. 
Lamoreux,  Q.  M. :  Two  barracks,  Fltzpatrlck  &  Penn- 
ington, Plattsburgh,  N.  Y.,  $32,971  each ;  bachelor 
officers'  quarters,  Chas.  King  &  Co.,  Boston,  $26,000  : 
two  stables,  E.  H.  Dennlston  Co.,  Syracuse,  $15,600 
each  ;  two  gunsheds,  Fltzpatrlck  &  Pennington,  $10,- 
456   each. 

Wheeling,  W.  Va. — Bids  will  be  received  at  U.  S. 
Engr.  Office,  Wheeling,  on  Mar.  27  for  building  a 
power  house  near  Merrill,  Pa.,  as  advertised  in  The 
Engineering  Record. 

NEW    INDUSTRIAL    PLANTS. 

W.  S.  Mize,  Harmony  Grove,  Ga.,  is  Interested  in 
the  erection  of  a  40-ton  2-press  oil  mill  and  gin. 

The  Bozeman,  Mont,  Milling  Co.  will  erect  a  300- 
bbl.  mill  and  a  100,000-bu.  elevator. 

The"  Fort  ColUns-Colorado  Sugar  Co.,  Fort  Collins, 
Colo.,  has  let  a  contract  to  the  Kllby  Mfg.  Co.,  Cleve- 
land, O.,  for  a  plant  to  have  a  daily  capacity  of  1,200 

tons. 

Dr.  Hess  &  Clark,  Ashland,  0.,  makers  of  stock  food, 
etc.,  will  erect  a  3-story  and  basement,  220x40-ft.  ad- 
dition to  their  plant  and  install  a  200-H.-P.  engine. 

The  plant  of  the  Detroit,  Mich.,  Sulphite  Fibre  Co., 
with  the  exception  of  the  steam  plant,  has  been  al- 
most completely  destroyed  by  flre. 

The  Davis  Sewing  Machine  Co.,  Dayton,  O.,  will 
probably  Install  additional  power  plant  of  at  least 
300-H.-P.  capacity  required  for  its  addition  of  97,412 
sq.  ft.  floor  space. 

The  General  Pneumatic  Tool  Co.,  Montour  i'alis, 
N.  Y.,  will  erect  an  additional  building  in  the  early 
spring  to  be  used  as  a  store  and  engine  house.  Tlie 
company  is  in  the  market  for  screw  machines,  turret 
lathes,  shaper,  universal  grinder,  gear  cutter,  milling 
machines  and  engine  lathes. 

Lyman  C.  Smith,  Syracuse,  N.  Y.,  is  interested  in 
the  establishment  of  a  large  Portland  cement  plant  at 
Hudson,   N.   Y. 

MISCELLANEOUS. 

Los  Angeles.  Ual. — The  Bd.  of  Pub.  Wks.  is  stated 
to  have  decided  to  recommend  to  Council  that  the  re- 
quest of  the  San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R. 
Co.  (H.  Hawgood.  Ch.  Engr.,  Los  Angeles)  for  certain 
changes  in  the  plans  for  riprapping  the  levee  on  tile 
east  side  of  Los  Angeles  River,  from  Huena  Vista  St. 
to  below  0th  St.  be  granted.  This  work  involves  the 
expenditure  of  $250,000  by  the  R.  R.  Co. 

Terre  Haute,  Ind. — It  Is  stated  that  bids  are  want- 
ed Mar.  12  for  $25,000  bonds,  the  money  to  be  used 
for  the  purchase  of  a  park.     H.  C.  Steeg,  Mayor. 

Muncie,  Ind. — The  Muncle  &  Hartford  City  Trac- 
tion Co.  will  expend  $50,000  in  improving  Eaton  Park. 
The  contract  will  be  let  to  an  experienced  landscape 
gardener.  The  park  has  a  frontage  of  a  mile  on  the 
river.     Address  S.  M.  Hexler,  Pres.,  Muncie,  Ind. 

Boston,  Mass. — Bids  will  be  received  Mar.  4  by  Jas. 
Donovan,  Supt.  of  Streets,  for  reconstructing  piers  at 
the  North  Ferry. 

Silver  City,  N.  M. — Howard  H.  Betts,  City  Clk.. 
writes  that  it  was  voted  Feb.  11  to  Issue  $15,000  bonds 
for  the  construction  of  a  dam  across  the  lower  end  of 
Main  St. 

New  York.  N.  Y. — The  lowest  bid  received  Feb.  20 
for  constructing  steel  flreboat  was  that  of  John  W. 
Sullivan,  365  B'tont  St,  for  $78,000. 
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Buffalo     A"     y. — The   following   bids   were   openeci  Teb,  0  by  V.  U.  Ward,  Comr.   I'.ub.   Wks..  for  dredginK 
Buffalo  Klver — A.  section  1,  6O.OOI1  cu.  vds.  si-ow  meas. :    «.  soo.   2.   80.OOO  cu.    yds.   scow   raeas.  ;    C.   sec.   3. 

"  "-'       -■     ---'-      *- *   -tot.....    I..     1.  .    i.^^    jjg^,_   r^^  54.370 


0(K>  cu   yds.  scow  meas.:  D.  sec.  4.  l"-J.4.'>(i  cii.  yds.  earth  excav.  and  18,600  cu.  yds.  rock  :  K 
yds.  earth  excaT.  and  7*.6:;o  rock :  V.  sec.  6.  53,200  en.  yds.  earth  and  30,100  rock  : 


60.1 
cu 

Buffalo   Dredging  Co..   Morgan   lildg *'*•:?!*;' 

A.    F.    Chapman.    White   Bldg ^\Vi 

Lake    Erie   Uredging  Co..    Morgan    »Idg .Vi 

James   B.    Donnelly,    KUIcott    Sq 32 

L.  P.  ft  J.  A.  Smith,  Cleveland,  0 34H 

Brooklyn.  -V.  V. — The  .New  York  Hock  Co.  Is  re- 
ported to  have  about  decided  i"  dig  a  tunnel  under 
Kast  Kiver  from  Manhattan  lo  lirooklyn  :  the  plans 
also  contemplate  the  building  of  an  elevated  railroad 
along  the  Brooklyn  water  fiiut  from  Catheiiue  terry 
to   ICed  Hook. 

.Vrir   Vol*.  .V.   V.— See  "Water." 

OcoiyrtutrH,  S.  V. — J'he  House  has  passed  the  l)ill 
anihorixing  S.  M.  Ward  &  Co.  to  construct  and  main- 
tain a  dam  across  Klnloch  Creek. 

BUSINESS  NOTES. 

The  American  Locomotive  Co.  has  sent  I  lie  i$urt 
Mtg.  Co.,  Akron,  O..  the  fifth  order  for  oil  liltei-s  to 
be  used  at  their  works  at  Schenectady.  N.  Y. 

Frank  B.  Ilae.  isjnsulting  electrical  engineer.  New 
York  City,  has  arrived  at  I'arral.  Mex..  and  is  look- 
ing over  the  ground  al  the  mines  of  the  Terrenates 
Consolidated  Mining  Co..  preparatory  to  the  installa- 
tion of  a  complete  electrical  wiuipnient.  which  will 
consist  of  two  300-H.-P.  De  Laval  turbine  dynamos  of 
■iOO-Kw.  each,  two  50-H.-P.  electrical  hoists  and  two 
350  gal.  pumps.  I'ower  will  be  transmitted  on  alumi- 
num conductors  1 H  miles  to  distributing  center. 
These  are  the  first  be  I.aval  turbines  to  be  installed 
In  a  Mexican  mine,  and  it  is  lielieved  that  the  plant 
will  be  one  of  the  most  economical  in   the  district. 

Northern  Engineering  Works.  Detroit.  Mich.,  report 
business  equal  to  the  corresponding  period  of  last 
year,  and  an  Increasing  demand  for  electric  traveling 
cranes.  Among  cranes  recently  Installed  by  the  com- 
pany, ranging  in  capacity  from  3  tons  to  40  tons,  are 
the  following;  C.  D.  .lackson  &  Co..  25-ton:  Detroit 
Ship  Building  Co..  five  of  5  to  40  tons  :  Allis-Chalmers 
Co.,  Milwaukee,  12:  American  Ship  Building  Co.,  3; 
P.  A.  Clum  &  Co.,  C.  &  (J.  Cooper  Co..  Macbeth  Iron 
Co.  The  company  has  also  installed  hand  power 
cranes  of  the  traveling  or  jlh  type  in  the  works  of 
the  Carpenter  Steel  Co.,  Insurance  Stove  &  Range  Co.. 
Western  Oas  Construction  Co.,  Mathewson  Alkali 
Works.  Colburn  Machine  Tool  Co..  5  cranes :  Ameri- 
can Car  &  Foundry  Co..  Berwick.  Pa..  24  cranes.  An 
Increased  demand  for  cranes  and  foundry  machinery 
for  export,  as  compared  with  the  corresponding  period 
of  last  year,  is  also  reported. 

The  Diel)olt  Brewing  Co..  Cleveland.  O.,  has  recently 
purchased  a  direct-connected  unit,  the  Ball  Engine 
Co.,  Erie,  Pa.,  furnishing  the  engine,  the  Triumph 
Electric  Co.,  Cincinnati,  the  generator;  the  Electric 
Light  Company  at  Carrlngton.  X.  D..  has  recently 
placed  in  operation  a  direct-connected  unit,  consist- 
ing of  a  Ball  engine  and  a  Northern  Electric  gener- 
ator. 

The  Llewellyn  Iron  Works.  Los  Angeles,  Cal..  are 
to  be  equipped  throughout  for  driving  by  electric 
motors.  Induction  motors  will  bo  direct-coupled  or 
belted  to  lathes,  planers,  and  other  machinery,  and 
line  shafting  will  be  entirely  done  away  with.  The 
Pacific  Light  &  I'ower  Co.  has  recently  purchased 
from  the  Westlnghouse  Electric  &  Mfg.  Co.  tor  this 
plant  20  Induction  motors,  ranging  in  size  from  2  to 
73-11. -P..  which  are  now  being  Installed.  The  Kern 
Klver  Power  Co..  Los  Angeles.  Cal..  has  recently  pur- 
chased from  the  Westlnghouse  Electric  &  Mfg.  Co.  two 
Type  C.  compound-wound,  150-Kw.  generators  to  he 
Installed  In  Its  power  house. 

The  General  Pneumatic  Tool  Co.,  recently  incor- 
porated. Is  a  reorganization  of  the  l>uslness  of  the 
machinery  department  of  the  Havana  Bridge  Works, 
Montour  Falls,  N.  Y..  which  has  been  engaged  for 
some  years  in  the  production  and  sale  of  pneumatic 
tools.  The  new  corporation  will  manufacture  pneu- 
matic tools,  compression  riveting  machines,  pneumatic 
motor  hoists,  air  compressors,  cranes,  etc.  Extensive 
Improvements  in  the  manufacturing  plant  have  al- 
ready l>een  made.  Orders  for  compression  riveting 
machines,  pneumatic  hammers,  and  pneumatic  motor 
hoists,  covering  the  capacity  for  several  months,  are 
already  booked.  Several  new  types  of  compression 
riveting  machines  have  recently  been  brought  out.  in 
addition  to  those  which  have  been  on  sale  for  sev- 
eral years. 

The  York  Mfg.  Co.,  York,  Pa.,  reports  the  follow- 
ing among  recent  contracts  for  ice-making  plants  :  15- 
ton  plants  to  Purcell,  I.  T..  Water  Co.:  Milton  P. 
Skinner.  Summervllle,  S.  C. ;  Grace  Bros.  Brewing  Co., 
Santa  Kosa.  Cal.  (also  40-ton  refrigerating  machlne>  ; 
,W.  1'.  Jernlgan.  Brewton,  Ala. :  Pai-ks  &  Luckle,  Hel- 
ena, Ga. :  .lesup.  Ga.,  Mfg.  Co.  :  San  Marcos.  Tex..  Ice 
Mfg.  Co.:  Varn  &  Beckett.  Warsaw.  Ga.  (also  10-ton 
plant)  ;  20-ton  plant  to  Charleston.  HI,.  Gas  &  Elec- 
tric Co. :  23-ton  plants  to  (.'.  E.  Wright  Ice  Co..  (Jreen- 
wood.  Miss.  :  Hamlet,  X.  C.  Ice  Co.  :  Consumers'  Ice 
Co..  Jackson.  Tenn.  (also  a  35-ton  refrigerating  ma- 
chine) :  Independent  Ice  &  Fuel  Co.,  Hull.  Mass.  ;  30- 
ton  Ice  plant  to  Seventh  District  Ice  Mfg.  Co..  New 
Orleans;  35-ton  Ice  making  and  two  r>5  ton  refriger- 
ating plants  to  Huntington.  W.  Va..  Cold  Storage  & 
Commission  Co.  ;  50-ton  U-e-making  plants  to  Broad- 
way Ice  ft  Coal  Co.,  Jlemphls,  Tenn.  ;  .Tohn  R.  .Mur- 
ray. .\rveme,  N.  Y. ;  Independent  Ice  Co.,  Baltimore ; 
two  to  I'tah  Ice  ft  Cold  Storage  Co..  Salt  Lake  City: 
100  ton  Ice-making  plant  to  Polar  Wave  Ice  ft  Fuel 
Co..  St.  Louis :  40-ton  compression  sides  to  Fayette- 
vIIIp.  Ark,.  Ice  ft  Cold  Storage  Co.  and  Cervecerja  del 
PaclHco.  Mazatlan,  Mex. :  30-ton  refrigerating  ma- 
chines to  Eagle  Brewery,  Waterburv.  Conn. :  .Tohn  Bb- 
ner  Ice  Co..  Vlncennes.  Ind. :  40-ton  refrigerating 
plant  and  piping  for  T'nion  Brewing  &  Malting  Co.. 
San  Francisco:  BS-ton  refrigerating  machines,  two  to 
Scranton.  Pa.,  Cold-Storage  ft  Commission  Co.  :  Frank 
Stell  Brewing  Co..  Baltimore:  a  225  and  125-ton  re- 
frigerating machine  and  85-ton  Ice-making  plant  to 
Conron  Bros..  New  York  :  100-ton  refrigerating  plant 
and  direct-expansion  piping  to  .Tas.  L.  Humphrey.  .Tr.. 
.New  Bedford.  Mass  :  175-ton  refrigerating  machine 
to  Duquesne  Brewing  Co..  Pittsburg:  12.000  ft.  direct- 
expansion  piping  to  Western  Packing  Co.,  Denver; 
125-ton  compression  side  to  Merrln  Provision  Co., 
New  Haven. 
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Richardson  &  Co.,  Pittsburg,  Pa.,  have  put  in  a  new 
yard  at  Shady  Side  station  and  trackage  to  handle 
twelve  cars  and  are  erecting  skids  to  accommodate 
2.000  tons  of  assorted  rails.  When  these  improve- 
ments are  finished,  which  will  be  in  about  'iO  days,  the 
company  will  carry  an  assortment  of  weights  from 
S  to  100  lbs.  for  immediate  delivery. 
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PROPOSALS  OPEN.  m"   t 

Bids  See  Eng.  Mar.    2. 

(.'lose.  WATER  WORKS.  Record.  -Mar.    :t. 

.Mar.    2.   Youugstown.   O I-'eb.  2K  »ja''-    ^• 

.Mar.    3.   Ablngton.    ill I'Vb.  28  '^^"z    ■]• 

.Mar.    3.   St.    Martinsville,  La.,  Adv.  Feb.  21 Feb.  21  ;'.'"'     J' 

Mar.    3.   Water  Wks.  Extension,  Allentown,  I'a .  Feb.  21  'J!"^-    ]• 

Adv.  Feb.  21.  ^      .     T 

-Mar.    3.  Concord,  N.  C.  Adv.   Feb.  14,  21 Feb.  14  C}"       1 

.Mar.    3.  Ft.  Totten,  Willets  Point,  N.  Y Feb.    7  '^,'}'     -' 

Mar.    4.   Bottineau,   N.    I) Feb.  21  l'.'":    •^ 

Mar.    4.   Lewlston,    Idaho     Feb.  21  iVn ,.'    - ' 

Mar.    5.   Kansas  City,   Mo Feb.  21  jj}"  .     t 

Mar.    5.  Pipe.  Yonkers,  N.  Y..  Adv.  Feb.  14 Feb.  14  ?!„'■    ?• 

.Mar.    6.   Engine,  Allentown,  Pa.,  Adv.  Feb.  21 .  .  Feb.  21  „„ ' '    7 

Mar.    7.   I'ipe,    Boston.    Mass Feb.  28  {l* ,,•    '-■ 

.Mar.    7.  Cleveland,    O Feb.  21  ;,"  .    « 

Mar.  10.  Findlay,   O Feb.  28  Ci° '•    "• 

Mar.  12.   Hydrants,  Cleveland.   O Feb.  28  \!" '•    ;,■ 

Mar.  12.  Pipe,  etc.,  Cleveland,  O Feb.  21  wiji'   „■ 

Adv.   Feb.   21.   28.  Mar' 10 

-Mar.  13.  Boone.     la Feb.  28  '^^'- {"• 

Mar.  13.   Cleveland.    O l'"eb.  28  Jif  ^-  {"■ 

.Mar.  14.   Washington.  D.  C,  Adv.  Feb.  28 Feb.  28  M«i.in 

Mar.  14.  Dillon.   Mont Ian.  10  J}"in' 

.Mar.  16.   Lake  Park,   Minn.,  Adv.  Feb.  28 I'^eb.  28  w«r  11 

Mar.lO.  Pumping  Engine,   Winnipeg,  Man Jan.  17  vj"'  ,1 

Adv.   Jan.  17  to  Feb.   14.  m« ,•  1 1 

Mar.l7.  Cincinnati,  O.,  Adv.  Feb.  21 Feb.  21  ^„iir 

.Mar.  18.   Tower.  Marshall.  Tex..  Adv.  Feb.  28..  Feb.  28  Vjo^  T-V 

Mar.  18.  Georgetown,    S.    C.  Adv.  Feb.  21 Feb.  21  ?{"  .  if,' 

Mar.  —  Alcester.    S.    D Feb.  21  •'»,.'    7 

.\pr.     1.   Toronto,    Ont.    Adv.    I-'eb.   28 Feb.  28  mo'iT' 

May    1.  Chinook,  Mont Feb.    7  f,Y'  \*- 

Meters,  Schenectady.  N.  Y Dec.  18  j|j'°|.- 1^^- 

SEWERAGE  AND  SEWAGE  DISPOSAL.  Mar.lO. 

.Mar.    2.   St.    Paul,   Minn Feb.  28  ^^Z'  JS' 

.Mar.    3.   New  Y'ork,  N.  Y Feb.  21  ^f '  •  I,*;- 

Mar.    3.   Rock   Island,   III Feb.  14  l'^' •  I'^u 

Mar.    3.  Ft.  Totten,  Willets  Point,  N.  Y Feb.    7  Mar- lb. 

.Mar.    4.   Brooklyn,  N.  Y Feb.  21  ,.    ,.  ._ 

Mar.    5.   Pipe,  etc.,   Merlden,   Conn Feb.  14  Wf':  \  '■ 

Adv.  Feb.  14,  21.  \i «,■]■{ 

Mar.    7.   Y'oungstown.    O Feb.  28  li^l  ,q 

.Mar.    9.   Kokomo.    ind Feb.  28  ^^J;-  .',^ 

Mar.    n.   Independence.    la Feb.  28  S^H'  T,,: 

.Mar.    n.  Continental,  O Feb.  28  ^H' r,, 

Mar.    9.  Toledo,    O     Feb.  14  w^"!'  .".V 

.Mar.  10.  Cleveland,    O Feb.  28  ^i^l'  .v. 

Mar.lO.   Crookston,    Minn Feb.  28  m".' r.t 

Jlar.  11.   Brooklyn,    N.    Y Feb.  28  ^J? '■ ."- ' 

.Mar.  12.   Easton.    Pa Feb.  28  w?' '  :;-■ 

.Mar.  14.   Bowling  Green,   O.'. Feb.  21  »}„!.■  T,-' 

.Mar.l7.   Dayton,    O Feb.  21  m„'  o^ 

Mar.  18.  Georgetown,    S.    C,  Adv.  Feb.  21 Feb.  21  w„,.  rA' 

Mar.  19.  Cleveland.    O Feb.  28  !'",'.  —  J- 

Mar.riO.   South  Bethlehem,  Pa.,  Adv.  Feb.  28)  .Feb.  2S  V":  ,%■ 

Mar.30.  Marshfield.  Wis Feb.  21  ^P'-i'- 

Apr.    «.  Canton,    O Feb.  28 

Apr.    6.   Vallejo,   Cal Feb.  21  mai-    " 

Apr.  —  Crookston,  Minn Feb.  21  ^^J.'    o 

BRIDGES.  Mar.'    .3! 

Mar.    S.Washington,    Ind Feb.  28  Mar.    3. 

Mar.    3.  Peoria,    ill Feb.  28  Jlar.    4. 

Mar.    3.  Fredonia.    Wis Feb.  28  Mar.    4. 

.Mar.    3.   St.    I'aul,   Minn Feb.  28  Mar.    4. 

.Mar.    3.   Lake    Charles.    La P'eb.  28  Mar.    4 

Mar.    4.  Frankfort,    Ind Feb.  21  Mar.    4. 

Mar.    4.  Atlantic   City.    N.    J Feb.  21  Mar.    .). 

Mar.    6.  Milwaukee.  Wis Feb.  14  Mar.    5. 

.Mar.    9.   Ruby,    Tex Feb.  28  Mar.    0. 

Mar.    9.  Delaware,  O Feb.  21  Mar.    b. 

Mar.    9.  Colvllle.    Wash Feb.  21  Mar.    9. 

.Mar.  10.   Plainwell.    Mich Feb.  28  Mar.    9. 

Mar.  11.  Columbia   Cltv.    Ind Feb.  28  Mar.    9. 

Mar.  17.  Kearney.  Neb Feb.  14  M«r    JJ 

Mar.25.   Plymouth,   Wis : Feb.  14  Mar.    9. 

Mar. 26.  Chatham.   Ont Feb.  21  Maj.    9. 

Mar.  27.  Washington.  D.  C.  Adv.  Feb.  7io  28.  .  .Feb.     7  ?}'"'}V' 

PAVING  AND   ROADMAKING.  Mar' 1  ■>' 

.Mar.    2.  Oklahoma   City,   Okla.   Ter Feb.  28  Mar^ll'! 

Mar.    2.   St.    Paul.    Minn Feb.  28  Mar.12. 

Mar.    2.  Albany.    X.    Y Feb.  2S  Mar.  12. 

Mar.    3.  Trenton,    N.     J Feb.  21 

.Mar.    3.  New  York,   N.  Y Feb.  21  Ma  r.  1 3. 

Mar.    3.  Cincinnati,  O Feb.  21  Mar.  1 0. 

Mar.    3.   Winnipeg,  Man.,  Adv.  Feb.  7,   14 Feb.     7  Mar.  16. 

.Mar.    4.   Baltimore,    Md Feb.  28  Mar.l6. 

Mar.    4.   Brooklyn,  N.   Y Feb.  21  Mar.  1 H. 

Mar.    4.   Rensselaer,  Ind Feb.  14  Mar.  1 9. 

Mar.    4.  Somervllle,   N.  J Feb.  14  .Mar.  1 9. 

.Mar.    5.  Cincinnati.    O Feb.  28  Mar.  20. 

.Mar.    5.   Ironton.   O Feb.  21  ,\pr.    1. 

Mar.    5.  Cleveland,    O Feb.  21  Apr.    1 . 

Mar.    5.   Roanoke.  Va Feb.  14  Apr.     2. 

Mar.    6.   Ft.  De  Soto.  Fla.,  Adv.  7  to  28 Feb.     7  Apr.     7. 

Mar.    7.  New  York.  N.  Y Feb.  28 

.Mar.    9.  Toledo.    O Feb.  28 

Mar.    9.  Columbus.    O Feb.  28  .Mar.    3. 

.Mar.   n.  Continental.    O Feb.  28  Mar.    3. 

.Mar.  10.  Cheshire.   Conn Feb.  28 

Mar.lO.  Dcs    Moines.    la Feb.  28  Mar.   4. 

Mar.  1 0.  St.  Louis,  Mo : Feb.  28  Mar.    4. 

Mar.  11.  Tiffin.  O Feb.  21  Mar.    5. 

Mar.  13.  .South  Bend,  Ind.,  Adv.  Feb.  28 Feb.  28  Mar.    5. 

Mar.  i:^.   Lima.   O Feb.  28  Mar.    7. 

.Mar.  13.   Boone.    la Feb.  28  Mar.    9. 

.Mar.16.  .Menominee,  Mich.,  Adv.  Feb.  21,  28... Feb.  21  Mar.lO. 

Mar.  17.   Cleveland.    O Feb.  28  Mar.lO. 

Mar.  19.   Cincinnati.    O Feb.  28  Mar.lO. 

Mar.  19.   Wapakoneta.   O Feb.  28  Mar.  23. 

Mar.  23.  Newburgh.    N.    Y..  Adv.  Feb.  7  to  28 Jan.  31  Mar. — 

Mar.  —  San  Diego,  Cal Jan.  81 

Apr.    6.  Vallejo,  Cal Feb.  21  

Ogden.  Utah Jan.  81  May   2, 


POWER.  GAS  A.\l>  ELKCTKICITY. 

St.    .Martinsville.    La..  Adv.  Feb.  21 ...  .Feb.  21 

b  rauctilse,    Manila,    1*.    1 NOT.  1 .« 

Ft.    Stevens.   Ore Feb.  21 

Muscatine,    la Feb.  2 1 

Corry.     Pa Feb.  2S 

St.    Paul,    Minn Feb.  21 

Prince   Albert,   N.   W.   Ter Feb.  21 

liinghamlim,   N.  Y Feb.  28 

('(tpenhagen.    Denmark     Feb.  28 

Oneida.  N.   Y Feb.    7 

Ilyattsvllle,    Md Jan.  31 

Franchise.    Vlcksburg,   .Miss Jan.  17 

Iturllngame,   Kan Jan.  10 

GOVERNMENT  WORK. 

Ft.     McKinley.    .Me Feb.  28 

Milwaukee,    Wis.    (5   advs.) Feb.     7 

.Vdv.    I'"eb.    7    to   28. 

Detroit,  .Mich.,   Adv.  Feb.  7  to  21 Feb.     7 

Fl.  .McKinley.  .Me..  .\dv.  l'"eb.  7  to  28. .  .  Feb.  7 
Jamestown.  N.  Y..  Adv.  Jan.  31.  B^eb.  7.  Jan.  31 
Ft.  Ifllev.  Kan..  Adv.  Feb.  7  to  28.... Feb.     7 

Ft.  Totten,  Willets  Point,  N.  Y Feb.    7 

Helena.  Mont..  Adv.  Jan.  24.  31 Jan.  24 

.New  York.  .N.  Y.,  Adv.  Feb.  7  to  28.  .  .Feb.     7 

Alexandria,  Va.,  Adv.  Feb.  7, 14 Feb.    7 

Plattsburg   Barracks    Feb.  28 

Grand   Rapids.   .Mich.,  Adv.  l'"eb.  7  to  28.Feb.     7 

San  l''ranclsco,  Cal Feb.  21 

Fl.   .Myer.  Va..  Adv.  Feb.  14  to  28.  .  .  .Feb.  14 

Buffalo,    N.    Y Feb.  14 

Cincinnati.  <)..  Adv.  Feb.  7  to  28 Feb.     7 

Haines.  Alaska   Jan.  24 

JanesvlUe.    Wis Jan.  24 

Bldg..  St.  Paul,  Minn Feb.  21 

St.  i'aul.   Minn.,  Adv.  Feb.  14  to  28.  .  .Feb.  14 

Dredging.  Duluth.  .Minn Feb.  21 

Duluth.  .Minn.,  Adv.  Feb.   14  to  28 B'eb.  14 

Wiimington.  Del..  Adv.  Feb.  14  to  28.  .Feb.  14 

Jamestown,   N.    Y Feb.    7 

Washington,  D.  C Feb.  21 

Ft.  Mott.  N.  J Feb.  21 

St.  .\ugustine,  Fla..  Adv.  Feb.  14  to  28. Feb.  14 
Well.  Ft.  Morgan,  Ala.,  Adv.  Feb.  14.  .  .Feb.  14 

Ft.   Smith,   Ark..  Adv.  Feb.  7, 14 Feb.    7 

Ft.  Wright,  Wash Feb.  21 

Grand    Rapids.    Mich Feb.  21 

Chattanooga.  Tenn..  Adv.  Feb.  28.... Feb.  14 
Wllkesbarre,  Pa.,  Adv.  Jan.  31,  Feb.  7..  Jan.  31 

Jefferson    Barracks.    Mo Feb.  21 

Portland.  .Me..  Adv.  Feb.  14  to  28.... Feb.  14 

Janesville.    Wis Feb.    7 

Bldg.,  Ft.   Morgan,  Ala.,  Adv.  Feb.  14.  .Feb.  It 

Dry  dock.  Cavlte.  P.  i Dec.  2ii 

Portland.    Ore Feb.  21 

Burlington.  Vt Feb.  21 

Harbor  Work.  Boston,  Mass Feb.  21 

Wilmington,   Del Feb.  21 

Granite,    Boston.    Mass Feb.  21 

Wiring.  P.  O.,  Wllkesbarre,  Pa Feb.  14 

Adv.   Feb.  14,  21. 

Cincinnati.  O..  Adv.  Feb.  14  to  28.  .  .  .Feb.  14 

Buffalo.  N.  Y..  Adv.  Feb.  21,  28 Feb.  21 

Wllmingt.in.  Del..   Adv.  Feb.  21.  28...  Feb.  21 

Minneapolis.    Minn Feb.  21 

Richmond.   Ky Feb.  21 

Ft.    Howard,    Md. . Feh  21 

Newport.   R.   1 ' Feb.  28 

Wheeling.  W.  Va..  Adv.  Feb.  21,  28.  .  .Feb.  21 

Ft.    Lincoln.    N.    D •: Feb.  28 

Kalamazoo.  .Mich.,  Adv.  Feb.  21,  28...  Feb.  21 

-New  York.  X.  Y.,  Adv.   Feb.  28 Feb.  28 

Galveston.    Tex Feb.  28 

Wheeling.    W.   Va.,   Adv.   Feb.   28 Feb.  28 

Sioux  City,   la..  Adv.   Feb.  28 Feb.  28 

Boston.    Slass Feb.  28 

Charleston.   S.  C Feb.  28 

St.  Augustine,  Fla.,  AdT.  Feb.  21 Feb.  21 

BUILDINGS. 

Hospital.  New   York,  N.  Y Feb.  21 

Jail,  New  York.   N.   Y Feb.  21 

Pub.    BIdgs..    Orange  (Mty,    la Feb.  21 

Courthouse,  Decorah,  la Feb.  14 

Hospital.  Buffalo.  X.  Y.,  Adv.  Feb.  28.  Feb.  28 

School,    Buffalo,    X.    Y Feb.  28 

School.    Baltimore.    Md Feb.  2.s 

Pub.  Bldg..  Long  Island  City,  N.  Y.  .  .Feb.  21 

Armory.  I'rovldence.  R.   I Feb.  1  ^ 

Pub.   Bldg..  New  York.  .N.  Y Feb.  28 

Hospital.    Springfield,    O Jan.  3i 

Pub.    Bldg..   Xewark.   O Feb.  28 

School.    Canton.    Ill Feb.  2S 

Warehouse,    Xew   Orleans,   La Feb.  28 

School.   Long   Island  Cltv,  .N.   Y Feb.  28 

School.   Xew    York.    .N.   Y Feb.  28 

School.    Cleveland.    O Feb.  28 

Engine   house,   Boston,   Mass Feb.  28 

Library    Plans.   Dover.   N.   H Feb.  21 

School.    Des    Moines.    la Feb.  21 

School,    Columbus,   O Feb.  14 

Mas<mic  Temple.   Toledo.  (I Feb.  28 

School.    Valley    City.    N.    1) Feb.  28 

Gateway  &  Lodge.  Davton.  O Feb.  21 

Pub.  Bldg.,  Johnson  City,  Tenn Feb.  14 

Adv.  Feb.   14.  28. 

School.   .Sac  City.   la Feb.  28 

School.    Cleveland.    O Feb.  28 

I'ub,    Bldg,.    Albert    Lea.    .Minn Feb.  28 

Library,   Portsmouth,  O Feb.  14 

I'ub,    Bldg..    Mansfield.   O Feb.  21 

Hospital.    Athens.    () Feb.  28 

Clinrch.    Columbus,    f) Feh.  28 

Bus,    Bldg..    Athena,    Ore Jan.  31 

Hospital.    Muskegon.   Mich Feb.  28 

Elevators  in  bus.  bldgs.Tacoma,  Wash  .Feb.  21 

Hotel.    Bemldjl.    .Minn Feb.  21 

Jail.    .Morrlstown,    TVnn Feb.  28 

MISCELLANEOIS. 

St,   Cleaning,  etc.   Cohoe.s.  N.   Y' Feb.  28 

Cement.   Winnipeg,  Man Jan.  1 7 

Adv.   Jan.   17  to  31. 

Piers.    Boston,    Mass Feb.  28 

St.  Ry.  franchise,   Manila.  P.  I Nov.  l^ 

Montreal.  Que Feh.  28 

Levee  Work.    Bossier  Cltv.   La Feb.  21 

Cement.  Marietta.  O.. Adv.  Feb.  7  to  28. Feb.     7 

St.  Ry.  franchise.  Port  Clinton.  O Feb.  21 

R.   R.  Work.  McComh.  Miss Feb.  28 

El.   Ry.  Work.    Philadelphia.   Pa Feb.  28 

Kl.   l!y.  franchise.   .Modesto.  Cal Feb.  28 

St.    Uv.    franchise.    Somerset,    Ky Feb.  28 

R.  K.  Work.  Creede,  Colo Jan.  10 

Cement,   III Feb.  21 

R.  R.  work.   Cincinnati.  O Dec.  20 

'04  B,  B.,  Oodnadatts,  So,  AnstrsUft , ,  Feb,  81 
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The  Economy  of   Small  Contracts. 

The  tenders  for  sewer  work  in  New  Or- 
leans, reported  this  week  In  the  contracting 
news  columns,  prove  the  wisdom  of  the  de- 
cision made  last  fall  by  the  Sewerage  and  "Wa- 
ter Board  of  that  city  to  subdivide  the  work 
into  a  number  of  comparatively  small  con- 
tracts. Last  August  bids  were  asked  on  the 
basis  of  three  contracts,  each  involving  work 
amounting  to  $500,000  to  $600,000,  and  although 
the  proposed  construction  was  extensively  ad- 
vertised, but  three  offers  were  made  to  do  the 
work,  and  the  aggregate  amount  of  the  lowest 
bids  was  over  |2,187,000,  against  $1,641,369,  the 
estimated  cost.  These  tenders  were  rejected, 
and  on  February  2,  bids  were  received  for  the 
same  work  divided  into  eight  contracts.  The 
result  was  that  26  proposals  were  made  by  11 
contractors;  and  the  aggregate  of  the  lowest 
bids  on  the  eight  sections  amounted  to  $1,897,- 
136.75,  or  9.5  per  cent,  above  the  estimated  fair 
value,  and  about  $500,000  less  than  the  total 
amount  for  which  the  work  would  have  been 
let  if  it  had  been  awarded  last  August  to  the 
lowest  formal  bidder  for  all  three  contracts. 
In  two  of  the  eight  bids,  however,  Mr.  George 
O.  Earl,  the  general  superintendent  of  the 
board,  finds  prices  that  he  considers  too  high, 
and  he  has  recommended  that  only  six  of  the 
contracts  be  awarded,  at  a  total  of  $1,415,412.75, 
which  is  4.2  per  cent,  in  excess  of  his  estimate 
of  the  cost  of  that  work.  His  stand  in  the 
matter  has  a  very  important  bearing  on  the 
large  amount  of  construction  yet  to  be  under- 
taken. It  seems  that  about  87  per  cent,  of  the 
total  mileage  of  sewers  will  be  of  8-inch  pipe, 
laid  mostly  6  to  8  feet  deep.  He  holds  that  the 
price  bid  on  this  one  item  is  really  an  index 
to  the  general  character  of  each  bid.  Two  of 
the  approved  proposals  cover  pipe  sewer  work 
only,  and  he  points  out  that  the  lowest  bids 
are  70  and  80  cents  per  linear  foot  for  the  8- 


incli  pipe  sewer,  while  in  the  case  of  the  disap- 
proved bids  the  lowest  bids  are  $1  and  $1.15. 
He  feels  that  the  lower  prices  quoted  bear  a  fair 
margin  of  profit,  and  in  view  of  the  fact  that 
the  two  approved  contracts  will  involve  the 
laying  of  28  miles  of  pipe  sewer,  he  not  only 
advises  against  the  letting  of  the  45  or  46  miles 
of  pipe  sewer  involved  in  the  disapproved  bids 
but  expects  that  by  so  doing  that  there  will  be 
little  trouble  in  getting  even  lower  prices  for 
the  312  miles  of  pipe-sewer  work  yet  remain- 
ing to  be  considered.  As  he  himself  has 'urged, 
however,  it  is  essential  that  prompt,  decisive 
action  be  taken  in  respect  to  the  proposals,  as 
it  is  not  at  all  assured  that  if  the  bids  are  re- 
jected the  board  can  again  inspire  the  confi- 
dence of  contractors,  or  that  better,  if  as  good, 
prices  will  prevail,  particularly  when  it  Is  re- 
membered that  the  city  has  for  some  time  borne 
a  reputation  for  difficulty  of  underground  con- 
struction. 


Ventilation  of  Subways  and  Tunnels. 

Hundreds  of  miles  of  subways  and  tunnels 
for  transportation  of  passengers  are  under  con- 
struction and  proposed  in  the  leading  cities  of 
this  country,  and  the  problems  of  supplying  a 
sufficient  quantity  of  reasonably  pure  air  and 
maintaining  proper  temperatures  within  these 
underground  ways  after  they  shall  have  been 
completed  and  put  into  service  come  up  for  so- 
lution. Of  course  the  use  of  motors  which  do 
not  require  combustion  within  the  underground 
passages  is  postulated  as  a  prime  requisite,  and 
this  is  now  so  generally  conceded  that  it  needs 
no  more  than  bare  mention.  Professor  S.  Hom- 
er Woodbridge,  in  a  report  to  the  Boston  Tran- 
sit Commission  in  1895,  stated  that  if  steam 
locomotives  were  used  thirty  times  as  much 
fresh  air  would  be  required  tor  ventilation  as 
with  electric  propulsion.  On  some  of  the  pro- 
posed tunnels  there  will  also  arise  during  con- 
struction the  questions  of  maintaining  proper 
atmospheric  conditions  for  the  workmen  and  of 
detecting  properly  and  promptly  indications  of 
the  presence  of  dangerous  gases  encountered  in 
the  headings.  On  these  latter  questions 
an  article  printed  elsewhere  in  this  issue 
gives  some  valuable  information  deduced  from 
experiences  in  some  recent  tunneling  beneath 
Lake  Erie. 

The  publication  in  London,  not  long  ago,  of 
some  tests  made  to  determine  the  quality  of 
air  in  the  "tubes"  in  that  city,  indicate,  as  many 
experts  in  ventilation  are  already  aware,  that 
the  movement  of  trains  through  tunnels  cannot 
be  relied  upon  to  change  the  air  sufiiciently  to 
produce  even  moderate  ventilation.  Seven  dif- 
ferent determinations  made  upon  a  station  plat- 
form during  rush  hours  showed  over  11  parts 
carbonic  acid  for  10,000  volumes  of  air.  A  num- 
ber of  tests  made  from  air  in  the  cars  showed 
from  13.7  to  20.4  parts  carbonic  acid  per  10,000 
volumes  of  air.  When  it  is  considered  that  a 
room  is  pretty  badly  ventilated  when  it  con- 
tains 8  parts  carbonic  acid,  it  can  be  imagined 
that  a  ride  in  a  London  "tube"  may  not  be  over 
exhilarating,  to  say  the  least. 

The  interesting  part  of  this  matter  lies  in  the 
fact  that  some  persons,  at  least,  suppose  that 
it  is  possible  to  change  the  air  of  such  a  tun- 
nel satisfactorily  by  the  movements  of  the 
trains.  If  the  tests  reported  be  correct,  this 
idea  is  shown  to  be  an  erroneous  one,  and  all 
the  more  so  when  it  is  considered  that  the  tun- 
nel in  which  the  tests  were  made  is  most  fa- 
vorably constructed  for  securing  piston-like  ac- 
tion by  means  of  train  movements,  because  the 
sides  and  roof  of  the  tunnel  conform  quite  close- 
ly to  the  sides  and  roofs  of  the  cars,  the  clear- 
ance between  them  being  unusually  small.  The 
effect  of  a  train  passing  through  a  tunnel  of 


comparatively  small  cross-section  Is  to  cause 
the  air  ahead  of  it  to  move  in  the  direction  of 
the  train  to  the  nearest  outlet,  perhaps  at  a 
station  where  communication  with  the  outer 
air  may  occur.  As  soon  as  the  train  passes 
such  a  relief  point  for  air,  the  partial  vacuum 
in  the  rear  of  the  train  causes  an  in-rush  tO' 
occur,  the  air  previously  discharged,  or  a  large 
part  of  it,  being  again  drawn  into  the  tunnel, 
mixed  perhaps  with  more  or  less  fresh  air.  As 
the  ratio  of  the  cross-section  of  the  tunnel  to 
that  of  the  cars  becomes  greater  the  plunger- 
like effect  of  the  trains  in  moving  air  along  the 
tunnel  becomes  less  until  the  conditions  accom- 
panying the  use  of  two  or  three  or  more  tracks 
is  reached,  when  the  air  is  simply  churned  up 
by  a  passing  train,  although  a  train  movement 
even  under  these  conditions  causes  a  notice- 
able air  movement  in  its  own  direction. 

The  problem  of  ventilation  is  not  the  same 
for  any  two  subways  or  tunnels,  and  the  vary- 
ing atmospheric  conditions  for  any  one  will  put 
materially  different  aspects  upon  its  difficulties 
from  time  to  time. 

Air  movements  are  exceedingly  dlfllcult  to 
control,  and  the  only  manner  in  which  one  can 
be  reasonably  sure  of  them  is  to  create  a  suf- 
ficient difference  of  pressure  between  two 
points  and  then  maintain  that  difference.  The 
latter,  the  occasional  or  even  frequent  move- 
ments of  trains  will  not  do.  On  the  basis  of 
present  knowledge,  some  engineers  believe  that 
the  most  practicable  way  to  satisfactorily  ven- 
tilate tunnels  is  by  means  of  fans.  A  long 
tunnel  can  be  divided  into  sections  with  air 
outlets  and  inlets  at  intervals.  Midway  be- 
tween adjacent  inlets  an  air  outlet  may  be 
provided,  equipped  with  an  exhaust  fan;  or,  a 
pressure  fan  could  be  located  between  adjacent 
outlets.  For  example,  if  A,  B,  C,  D  and  E 
represent  equidistant  points  in  a  tunnel,  with 
A  and  E  at  the  portals,  a  shaft  at  B  and  one  at 
D  could  each  be  equipped  with  a  fan  of  either 
the  suction  or  pressure  type;  if  of  the  former 
type,  to  draw  in  air  at  the  portals  and  down 
the  shaft  at  C,  in  the  middle  of  the  tunnel;  or, 
if  the  fan  be  of  the  pressure  type,  to  force  air 
into  -the  tunnel  to  escape  by  the  remaining 
openings. 

Other  engineers,  however,  believe  that  the 
proper  first  step  in  subway  ventilation  is  to 
exclude  moisture  as  completely  as  possible,  and  ^ 
especially  to  shut  out  the  foul  water  and  gases 
with  which  the  soil  beneath  the  streets  of  a 
large  city  is  impregnated;  and  consider  it  im- 
portant to  provide  ample  air  storage  space  by 
giving  the  subway  a  liberal  cross-section.  Few' 
openings,  only  those  provided  unavoidably  by  ' 
station  entrances,  are  then  preferred,  rather 
than  numerous  additional  apertures  solely  tor 
ventilation. 

Up  to  the  present  time  comparatively  littls 
has  been  said  in  the  reports  of  commissions 
having  such  work  in  charge  concerning  the 
ventilation  of  subways.  In  one  of  the  most 
extensive  systems  of  underground  railways, 
very  great  care  has  been  taken,  by  means  of 
an  elaborate  method  of  waterproofing,  to  pre- 
vent water  or  moisture  from  finding  its  way 
into  the  subways  from  the  surrounding  earth. 
This  waterproofing  will  also  prevent  the  in- 
leakage  of  gases  from  the  same  source,  and 
thus  one  of  the  most  frequent  causes  of  impure 
air  will  have  been  eliminated.  But  granting 
that  all  chances  of  air  pollution  from  outside 
sources  are  removed,  there  remains  still  the 
possibility  of  the  air  being  vitiated  by  the 
people  using  the  trains,  and  this  may  occur  to 
an  objectionable  degree  in  rush  hours,  particu- 
larly in  a  small  tunnel.  Of  course,  persons  . 
can  endure  for  the  twenty  minutes  or  half  hour 
of  their  ride  the  breathing  of  very  bad  air,  but 
they  should  not  be  obliged  to  do  so  in  order 
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to  avail  tbemselves  of  the  most  convenient  lines 
of  travel,  if  good  ventilation  is  attainable. 

It  is  Interesting,  just  for  the  sake  of  consid- 
ering a  concrete  case,  to  compute  the  amount 
of  air  that  would  be  needed  in  a  part  of  the 
New  York  subways,  basing  the  estimate  upon 
an  assumed  number  of  passengers.  Suppose 
the  cars  so  ventilated  that  air  may  enter 
them  freely  and  the  tunnel  for  one  mile  above 
City  Hall  to  contain  four  tracks  and  have  a 
cross-section  of  650  square  feet,  and  a  volume 
of  about  3,500,000  cubic  feet.  Suppose,  fur- 
ther, that  there  were  4,000  people  in  different 
trains  and  upon  station  platforms  in  the  mile 
section,  at  one  time.  Allowing  1,800  cubic  feet 
per  capita  per  hour,  as  the  Massachusetts  law 
requires  for  public  schools,  then  air  would  have 
to  enter  the  one  mile  section  of  tunnel  at  the 
rate  of  about  7,000,000  cubic  feet  per  hour, 
which  is  approximately  equivalent  to  two 
changes  of  air  per  hour. 

There  is  one  serious  difficulty  that  may  be 
expected  in  some  climates,  which  would  occur 
in  any  tunnel  ventilated  during  the  summer 
season — namely,  the  precipitation  of  moistur« 
that  is  bound  to  occur  when  fresh  air  at  high 
temperature  and  heavily  laden  with  moisture 
is  forced  into  the  cooler  tunnel.  Doubtless 
many  who  entered  the  Boston  subway,  when  it 
was  flrst  oi)ened  to  travel,  on  a  day  when  the 
outer  air  was  hot  and  moist,  remember  how 
the  moisture  condensed  upon  the  walls  and 
roof.  This  difficulty  has  been  pretty  success- 
fully overcome  by  the  application  of  non-con- 
ducting coverings  to  the  exposed  metal  sur- 
faces in  Boston,  and  has  been  anticipated  by 
special  construction  in  the  stations  of  the  New 
York  subways.  The  tunnel  walls  in  summer 
will  have  a  temperature  that  will  not  vary 
greatly  from  the  average  air  temperature,  con- 
sequently when  a  high  atmospheric  temperature 
occurs  outside  moisture  will  tend  to  condense 
from  the  air  drawn  in,  if  the  hygrometric  con- 
ditions are  favorable. 

At  flrst  natural  air  currents  and  the  move- 
ments of  the  cars  were  relied  upon  to  ventilate 
the  Boston  subways,  but  these  means  were 
soon  supplemented  'by  a  small  temporary  fan. 
Later  several  large  fans  were  installed,  and  in 
the  fall  of  1901,  when  all  but  one  of  these  fans 
were  stopped  because  the  motors  were  out  of 
commission,  complaints  were  soon  made  by  the 
public  of  the  impurity  of  the  air.  The  two- 
track  tunnel  beneath  Boston  Harbor,  to  East 
Boston,  will  be  ventilated  by  means  of  a  pass- 
age of  45  square  feet  cross-sectional  area  which 
is  being  constructed  on  the  roof.  This  pass- 
age will  be  connected  with  the  interior  of  the 
tunnel  and  with  a  ventilating  shaft  on  each 
side  of  the  harbor. 

Still  another  important  advantage  claimed 
for  using  fans  lies  In  the  fact  that  with  them 
it  is  possible  to  maintain  a  temperature  in  a 
tunnel  or  subway  that  does  not  vary  greatly 
from  that  of  the  outer  air.  Although  refresh- 
ing, it  is  a  dangerous  practice  for-  a  person  to 
pass  from  the  outer  air,  when  it  is  of  a  high 
temperature,  to  the  much  cooler  air  of  a  tunnel, 
particularly  when  one  Is  exposed  to  drafts 
brought  about  by  train  movements  or  other 
causes.  The  problem  of  ventilation  is  being 
studied  by  engineers  connected  with  some  of 
the  largest  subways;  the  results  of  their  exper- 
iments and  experiences  when  made  available 
from  time  to  time  will  add  greatly  to  the  in- 
formation in  the  possession  of  the  profession. 


Foundations    and    Steel  Work    in 
Government  Printing  Office, 
Washington,    D.    C. 


the 


Fuel  Bricks  have  been  made  with  a  mixture 
of  twelve  parts  coal  yard  siftings  and  one  part 
Portland  cement  compacted  in  large  blocks 
under  heavy  pressure.  It  Is  said  that  the  ce- 
ment in  the  bricks  does  not  detract  from  the 
uMfulness  of  the  fuel. 


The  175x408-foot  seven-story  U-shaped  build- 
ing for  the  government  printing  office,  in  Wash- 
ington, is  built  of  steel,  brick  and  concrete  with 
floor  arches,  flreprooflng  and  roof  details,  as  il- 
lustrated in  The  Engineering  Record  of  Decem- 
ber 6,  1902.  The  roof  and  floors  are  supported 
by  178  main  riveted  steel  columns  with  rec- 
tangular cross  sections  which  are  nearly  all  ar- 
ranged about  12  feet  apart  in  six  longitudinal 
rows  from  31%.  to  35  feet  apart.  These  are  all 
seated  on  battered  solid  concrete  piers  carried 
down  to  a  depth  of  6  feet  or  more  below  the 
basement  floor,  according  to  the  conditions  en- 
countered. 

The  soil  is  mainly  sand  with  some  gravel 
and  occasional  pockets  of  clay,  and  is  saturat- 
ed with  water  which  rises  nearly  to  the  base- 
ment floor  at  one  corner  of  the  building,  and  is 
about  3  feet  lower  at  the  diagonally  opposite 
corner.  The  foundation  pits  were  sheeted,  and 
whenever  clay  was  encountered  they  were  car- 
ried through  it  to  clean  sand,  regardless  of  the 
depth.  The  columns  have  separate  foundations 
which,  for  the  interior  rows,  are  truncated 
pyramids  7  feet  square  on  top,  nearly  7  feet 
deep  and  15  feet  square  at  the  bottom.  Under 
the  wall  columns  they  are  6  feet  square  on  top, 
have  battered  longitudinal  faces  and  vertical 
transverse  faces,  are  13  feet  wide  at  the  base, 
and  are  usually  6  feet  deep.  They  are  all  pro- 
portioned for  maximum  loads  of  20  tons  per 
square  foot  on  the  top  surface,  and  the  sides 
are  sloped  to  give  a  bottom  area  corresponding 
to  the  bearing  value  of  the  soil  as  determined 
by  special  preliminary  tests. 

The  depth  of  the  foundations  was  such  that 
the  line  of  pressure  making  a  60-degree  angle 
with  the  horizontal  should  always  be  7  inches 
inside  the  pier.  At  least  12  inches  of  the  lower 
part  of  the  pier  was  made  with  vertical  sides 
all  around  so  as  to  avoid  a  thin  weak  toe.  The 
concrete  was  hand  mixed  with  Portland  ce- 
ment in  proportions  varying  from  1:3:6  to 
1:3:7.  The  total  quantity  of  concrete  in  the 
piers  is  about  6,960  yards,  and  cost  $5.98VL>  per 
yard.  The  piers  were  built  in  forms,  the  use 
of  which  resulted  in  an  economy  of  about  2,000 
cubic  yards  of  concrete  with  a  net  saving  of 
$8,800.00.  The  total  cost  of  the  forms  was 
about  $3,100.00.  Labor  cost  $1.18  per  yard  for 
the  concrete,  and  the  total  cost  of  concrete. 
Including  forms,  was  $6.50  per  yard  as  com- 
pared with  $7.50  for  concrete  built  by  private 
parties  on  similar  work.  The  spaces  In  the  pits 
around  the  piers  were  filled  up  to  subgrade 
with  1:4:12  concrete.  The  crushed  stone  was 
screened,  and  the  concrete  was  mixed  rather 
dry  and  rammed  with  6x6-inch  white  ash  ram- 
mers. 

The  preliminary  bearing  tests  of  the  soil  were 
made  by  excavating  pits  inside  of  drums  6  feet 
in  diameter  and  setting  up  In  them  12xl2-Inch 
vertical  timbers  which  were  found  to  sustain, 
without  settlement,  loads  of  from  8  to  12  tons. 
It  was  assumed  that  the  soil  had  a  safe  bearing 
power  of  4  tons  per  square  foot;  but  the  foun- 
dations were  designed  with  a  bearing  surface 
of  1  square,  foot  for  each  4  tons  of  live  load  and 
1  square  foot  for  each  3  tons  of  dead  load,  the 
building  being  assumed  to  be  fully  loaded. 

Under  the  basement  floor  there  Is  a  sub-soil 
drain  of  12-inch  terra-cotta  pipe  with  8-Inch 
flanges  all  laid  with  open  joints  covered  with 
burlap  and  surrounded  by  broken  stone.  This 
has  proved  effective  in  keeping  the  floor  dry; 
but  as  an  additional  safeguard  the  basement 
has  been  water-proofed  by  putting  a  damp- 
proof  course  on  all  foundations,  on  the  backs 
ot  retaining  walls  and  In  the  basement  on  hori- 


zontal surfaces.  This  consists  of  Neuchatel  as- 
phalt and  fine  gravel  with  a  very  small  addition 
of  bitumen  and  Trinidad  asphalt  spread  hot  to 
a  thickness  of  about  V*  inch.  For  vertical  sur- 
faces it  was  moulded  in  plates  on  a  burlap 
backing  and  covered  with  crushed  slag  which 
was  bedded  one-halt  its  depth  in  the  hot  as- 
phalt. The  wall  surface  was  faced  with  Port- 
land cement  mortar  in  which  the  slag  surface 
or  the  asphalt  was  bedded  and  the  blocks 
braced  in  position  until  thoroughly  set.  After- 
wards the  burlap  was  stripped  off  and  the 
joints  between  the  plates  welded  with  a 
painter's  hand  furnace  and  hot  asphalt,  mak- 
ing a  continuous  surface. 

The  tops  of  all  the  main  piers  are  flush  with 
the  basement  floor  and  are  capped  with  gril- 
lages made  of  crossed  layers  of  steel  I-beams 
very  solidly  riveted  together  with  pairs  of  ver- 
tical web-connection  angles  at  all  intersections, 
as  shown  in  the  plan  and  elevation  of  a  typical 
grillage  6  feet  square.  The  lower  tier  of  beams 
covers  the  entire  surface  of  the  pier  top  and 
is,  in  most  cases,  15  inches  deep.  Short  cross 
beams  are  coped  to  fit  between  the  flanges 
of  the  long  beams  and  two  or  more  1-inch  rods 
are  screwed  up  inside  lV4-Inch  gas  pipe  separa- 
tors to  tie  the  webs  of  the  long  beams  together. 
The  upper  tiers  of  beams  are  15  or  18  inches 
deep  with  coped  I-beam  separators  and  no  tie- 
rods.  This  design  gives  an  unusually  rigid  and 
massive  grillage,  which  Is  substantially  equiva- 
lent to  a  very  wide  riveted  pedestal.  It  re- 
ceives a  cast  iron  column  base.  In  one  case  the 
lower  tier  was  15%  feet  long  x  5  feet  wide  and 
supported  two  sets  of  three  cross  beams  each, 
all  beams  being  18  inches  deep.  Two  grillages 
consisted  simply  of  five  24-Inch  80-pound  I- 
beams  12  feet  long  fastened  together  with  tie- 
bolts  and  gas  pipe  separators. 

The  intermediate  single-story  basement 
columns  have  their  cast-iron  pedestals  seatdl 
directly  on  rectangular  concrete  foundation 
piers  5  feet  square  and  3  feet  deep,  with  their 
upper  surfaces  below  the  basement  floor.  One 
hundred  and  eight  of  the  pedestals,  which 
have  15-Inch  channel  columns,  are  3  feet  square 
at  the  bottom  and  18  inches  high  with  two  long- 
itudinal and  three  transverse  vertical  webs 
which  enclose  two  open  wells  between  their 
Intersections  over  the  center  of  the  base  plate. 
The  upper  edges  of  the  webs  are  covered  by  a 
19x24-inch  horizontal  flange  supported  at  the 
four  corners  by  diagonal  vertical  webs  running 
to  the  angles  of  the  base  plate.  The  metal  Is  1 
Inch  thick  in  some  parts  of  the  pedestals  and 
1%  inches  thick  in  others.  There  are  numer- 
ous holes  in  the  top  and  bottom  plates  for  the 
connection  bolts  for  the  columns  and  grillages. 
The  other  pedestals  are  similar  to  these;  but 
vary  in  dimensions  and  in  the  number  of  verti- 
cal webs,  except  those  which  are  made,  as 
shown  in  one  of  the  details,  to  fit  the  bases  of 
cylindrical  columns. 

All  main  columns  are  made  with  two  chan- 
nels back  to  back,  connected  by  lattice  bars  or 
cover-plates,  according  to  the  required  sections. 
This  type  allows  the  wall  columns  to  be  made, 
in  most  Instances,  with  15-inch  channels  with- 
out cover-plates.  When  designing  the  columns, 
great  pains  were  taken  to  insure  symmetrical 
loading  and  when  the  loading  was  eccentric,  al- 
lowance was  made  for  the  bending  strains 
which  resulted  from  the  eccentricity.  All  floors 
were  assumed  to  be  fully  loaded  and  the  col- 
umn   sections    determined    from    the    formula 

17,000 
P  = 

1  +  ,„„„„  ,- 

of    the   second    term 


For  the  second  and  third 


J«  

11,000  r« 
stories,  the  numerators 
were  increased  to  18,000,  and  for  the  first  story 
and  basement  to  20,000,  these  being  the  only 
places   in   which   the  design   of  the  building 
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recognized    the    assumption    that    a    full    load 
might  not  exist. 

The  column  channel  webs  are  parallel  to  the 
transverse  girders  and -in  the  wall  columns 
their  sizes  decrease  in  the  5th  and  7th  stories, 
where  the  splices  are  made   with   bent  flange 


cover-plates  offset  to  engage  the  columns  of 
diminished  width.  The  interior  column  chan- 
nels receive  equal  floor  girder  loads  through 
ordinary  web  and  reinforced  bracket  shelf  con- 
nections on  opposite  sides,  so  that  there  is  no 
difliculty  in  loading  them  symmetrically.  The 
wall  columns  are  so  arranged  that  the  single 
loads  from  the  transverse  girders  are  also  ap- 
,  plied  symmetrically.  This  is  effected  by  insert- 
ing the  end  of  the  transverse  girder  between 
the  channels  on  the  center  line  of  the  column, 
and  supporting  it  there  by  a  solid  plate  and  an- 
gle bracket  shelf  with  its  vertical  longitudinal 
web  forming  a  diaphragm  riveted  to  the  webs 
of  both  column  channels,  as  shown  in  the  detail 
drawings. 


All  girders  are  riveted  to  their  shelf  supports 
and  to  transverse  angles  across  their  top 
flanges  and  the  flanges  of  the  column  channels. 
The  girder  connections  to  the  stairway  wall 
columns,  with  closed  rectangular  sections,  were 
made  as  shown  In  the  detail  A  with  bolts 
through  their  vertical  end  web  stitfeners  and 
through  the  cover  plates  which  engage  short 
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vertical  reinforcement  angles  shop-riveted  to 
the  webs  of  the  channels  in  the  inaccessible  in- 
terior of  the  column.  All  column  splices  are 
made  with  milled  butt  joints  and  coverplates 
on  the  column  flanges  only.  At  splices  where 
the  sizes  of  the  column  channels  change  the 
lighter  upper  sections  are  supported  by  %-inch 
horizontal  diaphragm  plates  and  the  spacing 
of  the  channels,  back  to  back,  remains  con- 
stant. In  the  wall  columns  splice  cover-plates 
could  be  put  only  on  the  outside-  flanges  be- 
cause it  was  necessary  to  leave  clearance  be- 
tween the  inside  flanges  for  the  insertion  of 
the  transverse  girders.  Inner  flanges  were 
therefore  spliced  with  vertical  angles  having 
their  flanges  turned  inwards  and  covered  be- 
low the  transverse  girder  with  tie-plates  which 
stiffen  the  column  section,  but  do  not  serve  as 
splices  because  they  were  riveted  wholly  to  the 
lower  sections  of  the  columns. 

The  15-inch  girders  for  the  sidewalk  vaults 
are  supported  on  special  columns  made  of  sin- 
gle lengths  of  5-inch  extra  heavy  wrought  iron 
pipe  which,  at  the  bottom,  is  seated  on  the 
turned  shoulder  of  the  cast-iron  pedestal.  At 
the  top  the  pipe  Is  screwed  into  a  cast-iron 
flange  cap  that  is  beveled  to  suit  the  grade  of 
the  girders.  These  columns  are  enclosed  by 
sections  of  8-inch  wrought-iron  pipe  centered  by 
collars  on  the  pedestals  and  caps.  Where  these 
columns  support  a  stair  frame,  their  caps  re- 
ceive, on  the  center  point,  the  mitered  corner 
of  the  I-beams  which  are  enclosed  in  a  riveted 
steel  casing,  as  shown  in  the  detail. 

As  described  in  the  previous  article,  the  col- 
umns carry  nine  tiers  of  long-span  transverse 
girders  which,  in  each  of  the  upper  stories,  sup- 
port double  sets  of  longitudinal  I-beams  usual- 
ly about  3  feet  apart  horizontally  and  about  1 
foot  apart  in  the  clear  vertically.  These  upper 
beams  carry  the  floors,  and  the  lower  ones  sup- 
port the  independent  ceilings  and  leave  an  ac- 
cessible chamber  between,  which  is  chiefly  in- 
tended for  the  convenience  of  installation  and 
connections  with  electric  and  other  conduits. 
This  space  is  omitted  in  the  attic  and  in  the 
7th  story  where  there  are  no  separate  ceiling 
beams. 

The  double  pitched  roof  is  hipped  at  the  ends 
of  the  building,  and  is  carried  by  20-inch  70- 
pound  long  span  I-beam  rafters  corresponding 
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to  the  transverse  floor  girders;  but  connected 
to  the  columns  in  a  different  manner.  Bach 
rafter  is,  in  general,  continuous  from  the  wall 
column  to  the  interior  column  in  the  center  of 
the  wing  and  rests  across  the  cap  of  the  former, 
while  it  is  web-connected  to  the  face  of  the 
letter  in  the  ridge  line,  as  shown  in  the  detail 
of  column  B  in  the  side  wing.  The  rafters  sup- 
port 7-inch  15- pound  I-beam  purlins  generally 
12  feet  long  and  6  to  7  feet  apart,  which  are 
web  and  shelf-connected  to  them  and  carry  the 
pitched  roof  of  flat  concrete  slabs. 

Special  construction  is  required  for  the  long 
span  hip-rafters  at  the  rear  ends  of  the  side 
wings.  These  are  deep  plate  girders  and  are 
connected  to  the  wall  columns  with  pairs  of 
vertical  bent  plates  shop-riveted  to  their  webs 
and  field-riveted  to  the  webs  and  flanges  of  the 
column  channels,  as  shown  in  the  details  of 
columns  21  E  and  24  F,  the  former  being  at  the 
apex  of  the  hip,  and  the  latter  at  the  corner  of 
the  building. 

In  the  rear  extension  of  one  wing,  the  ar- 
rangement of  columns  is  changed  in  a  single 
bent,  so  as  to  have  two  intermediate  columns 


A^ 


and  no  center  columns  to  support  the  ridge.  At 
this  point  an  18-inch  I-beam  rafter  is  supported 
on  the  wall  column  and  on  an  intermediate 
column  24  AA,  which  it  overhangs,  and  receives 
at  the  end  a  mitered  connection  to  a  12-inch 
rafter,  as  shown  in  the  detail  of  a  cantilevei 
rafter.  At  the  end  of  the  wing  extension,  the 
pitch  of  the  roof  brings  the  apex  of  the  hip 
between  the  transverse  planes  of  adjacent  col- 
umn bents,  and  the  ends  of  the  20-inch  I-beams 
forming  the  hip  rafters  are  here  supported  part- 
ly by  their  balanced  reactions  against  each 
other  and  the  12-inch  I-beam  ridge  strut,  and 
partly  by  an  inclined  I-beam  strut  in  the  verti- 
cal plane  through  the  ridge,  which  is  riveted  at 
the  top  to  the  bottom  flange  of  the  hip  rafters, 
through  bent  plate  connections,  and  at  the  bot- 
tom to  the  cap  plate  of  column  32  B,  which  ter- 
minates at  the  attic  floor  level.  The  lower  ends 
of  these  hip  rafters  are  supported  outside  the 
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corner  columns  on  the  overhanging  ends  of 
cantilever  girders  which  are  formed  by  pairs 
of  8-inch  channels  seated  on  the  caps  of  the 
corner  columns  and  extend  beyond  them  to  the 
interior  columns  of  the  same  bent,  to  which 
they  have  an  anchorage  connection  with  pairs 
of  jaw  plates  riveted  to  the  backs  of  the  chan- 
nel webs  and  the  flanges  of  the  column.  The 
lower  flange  of  the  rafter  is  cut  off  at  the  intei'- 
section  of  the  cantilever  beam,  and  its  web  is 
field-riveted  between  pairs  of  connection  angles 
on  top  of  the  beam,  as  shown  in  the  detail 
marked  "cantilever  roof  beam  at  end  of  wing." 

Elevator  No.  5  is  located  in  the  light  court 
between  the  wings,  and  its  framework  is  sup- 
ported by  two  wall  columns  and  two  additional 
columns  carried  up  to  the  roof  level.  These 
columns  support,  at  their  upper  ends,  a  system 
of  longitudinal  and  transverse  beams  and  gir- 
ders, which  are  carried  from  and  braced  to  the 
wall  columns  as  shown  in  the  detail  at  top  of 
column  19  C. 

A  wind  pressure  of  30  pounds  per  square  foot 
was  assumed  for  all  the  exposed  faces  of  the 
building,  and  provision  was  made  to  resist  it 
by  the  stiffness  of  the  floors,  which  were  de- 
signed to  avoid  transmitting  it  to  the  columns, 
because  the  great  depth  of  the  former  would 
produce  a  considerable  inclination  of  the  mean 
fibre  curve  at  points  of  support  and  cause  ob- 
jectionable bending  stresses  if  the  girder  con- 
nections were  rigid.  Systems  of  diagonal  brac- 
ing in  vertical  transverse  planes  extending 
from  basement  to  roof  were  provided  in.  some 
of  the  elevator,  stairway  and  ventilation  wells 
and  were  assumed  to  afford  rigid  reaction 
points  for  taking  up  any  shear  transmitted  by 
the  floor  system,  a  large  portion  of  which  is,  of 
course,  absorbed  by  the  parallel  walls  of  the 
completed  building.  All  diagonals  of  this  brac- 
ing were  made  of  stiff  members,  those  in  oppo- 
site directions  being  assumed  to  work  together 
and  transmit  compression  in  one  simultaneous- 
ly with  tension  in  the  other,  so  that  each  was 
proportioned  to  carry  one-half  the  maximum 
total  stress.  In  the  stairway  walls,  the  hori- 
zontal girders  required  to  carry  floor  beam* 
and  enclosing  walls  were  utilized  for  wind 
struts;  considerable  depth  was  required  for 
their  vertical  loads  and  they  were  proportioned 
for  them  only  and  made  with  double  built  chan- 
nels. Symmetrical  diagonal  connections  were 
made  considerably  below  the  neutral  axes  of 
these  channel  girders,  so  that  the  compression 
in  the  latter,  due  to  stress  in  the  diagonals, 
merely  covered  part  of  the  tension  in  the  lower 
chords  of  the  girders  without  dangerously  in- 
creasing the  compression  in  their  upper  chords. 

In  the  wings  there  are  three  elevator  and 
stairway  walls  about  39  feet  long  transversely 
and  two  bents,  or  34  feet,  long  longitudinally. 
They  are  enclosed  by  three  wall  and  three  cen- 
ter columns  and  two  additional  columns  in  the 
middle  of  the  transverse  sides.  The  bracing  in 
each  transverse  plane  is  therefore  divided  into 
two  horizontal  panels  in  each  of  the  seven 
stories,  and  is  arranged  throughout  to  cor- 
respond with  the  lower  story,  which  is  shown 
in  the  diagram  marked  "wing  bracing  in 
side  stair  wells"  where  column  7  A  is  a  wall 
column  and  column  7  B  is  an  interior  column  in 
the  center  of  the  wing.  There  is  no  bracing  in 
the  attic  and  the  diagonals  in  the  upper  panels 
do  not  differ  essentially  from  those  in  the  first 
story,  except  in  the  sizes  of  the  angles  which 
diminish  from  6x3i4x7/16-inches  in  the  third 
story  to  3'^x3^^x%-inches  in  the  seventh  story. 
The  channels  of  the  deep  horizontal  girders  or 
struts  are  connected  to  the  columns  by  %-inch 
turned  bolts  through  their  end  web  stiffener- 
angles.  The  webs  of  the  channels  are  connect- 
ed by  6-inch  Z  bar  separators,  and  all  the  diago- 
nal angles  are  connected  by  single  gusset  plates 


riveted  to  the  channel  webs.  Where  the  diago- 
nals intersect  one  of  the  Interfering  flanges  is 
notched  to  clear  the  other  angle,  and  the  paral- 
lel flanges  of  the  two  angles  are  field-riveted 
together,  the  flange  of  the  notched  angle  being 
reinforced  by  a  cover-plate  across  this  joint. 
In  the  6th  and  7th  stories  this  connection  is 
strengthened  by  a  short  transverse  angle  riv- 
eted to  both  the  diagonals  at  one  side  of  their 
right  angle  intersection.  In  the  lower  stories 
the  6-inch  flanges  of  the  diagonals  afford  spaces 
for  double  rows  of  splice  rivets,  and  the  trans- 
verse angle  is  omitted. 

The  bracing  in  the  upper  panels  of  the  vent 
shafts  corresponds  with  that  shown  for  the 
first  story,  except  that  the  sizes  of  the  diagonal 
angles  diminish  to  3i^x3i^x%  inches  in  the  7th 
story,  and  the  number  of  rivets  in  the  column 
connections  are  correspondingly  reduced  to 
eight  at  the  7th  floor  where  the  gusset  plates 
are  omitted  and  the  ends  of  the  diagonals  and 
their  angle  clips  are  riveted  directly  to  the 
channel  webs.  A  longitudinal  vertical  plane 
through  two  of  the  interior  columns  bisects  the 
vent  shaft  and  contains  all  of  the  wind  brac- 
ing, the  sides  of  the  shaft  not  being  construct- 
ed with  heavy  members. 

All  of  the  steel  work  in  the  building  is  thor- 
oughly fire-proofed  with  concrete  or  brick  cov- 
ering. Window  and  door  frames  throughout 
are  made  of  cast-iron,  and  cast-iron  is  also  used 
for  the  base-board  and  for  corner  guards  on 
salient  angles  of  brick  work. 

Capt.  John  Stephen  Sewell,  Engineer  Corps, 
U.  S.  A.,  is  in  charge  of  construction  of  this 
building,  and  to  him  acknowledgment  is  made 
for  the  blueprints  and  photographs  from  which 
illustrations  have  been  prepared,  and  for  data 
contained  in  his  annual  report  to  the  chief 
of  engineers,  U.  S.  A.  Mr.  J.  G.  Hill,  of  Wash- 
ington, was  the  architect  in  charge  of  the  ele- 
vations of  the  building;  and  Mr.  H.  K.  Collins 
chief  engineer;  and  Mr.  W.  A.  Tapley,  chief 
electrician  of  the  government  printing  office, 
assisted  in  the  studies  for  the  design  and 
equipment  of  the  building.  Mr.  Mark  Will- 
marth,  assistant  engineer,  was  in  charge  of- 
field  work.  S.  Carmody  &  Sons  were  the  con- 
tractors for  the  general  foundations  and  ex- 
cavations. The  concrete  work  was  done  by 
day  labor.  The  Cranford  Paving  Company  was 
the  contractor  for  the  cellar  water  proofing, 
and  the  Phoenix  Iron  Company,  Philadelphia, 
was  the  contractor  for  the  structural  steel  work. 
The  Brown-Ketcham  Iron  Works,  Indianapolis, 
Ind.,  was  the  contractor  for  the  cast-iron  door 
and  window  frames. 


The  Opportunities  for  Capital  in  Honduras 
are  good  according  to  Consul  William  E.  Alger 
in  "Consular  Reports"  for  February.  The  prin- 
cipal wealth  of  Honduras  lies  in  its  mineral 
deposits,  although  it  contains  large  forests  of 
mahogany  and  other  cabinet  woods  as  well  as 
pine.  The  laws  of  the  country  are  particularly 
favorable  to  the  foreigner,  all  that  is  asked  of 
him  being  that  he  respect  the  authorities  and 
obey  the  laws. 


The  University  of  Michigan  is  erecting  a 
new  engineering  building  at  a  cost  of  $140,000. 
Among  the  more  important  features  of  the 
building  and  its  equipment  will  be  a  naval  test- 
ing tank,  a  compressed  air  room,  a  hydraulic 
laboratory,  a  cold-storage  department  and 
steam  engine  and  electric  rooms.  The  tank  for 
testing  ship  models  is  300  feet  long,  22  feet 
wide  and  10  feet  deep.  It  has  connected  with 
it  a  dry  dock  large  enough  to  hold  a  model  10 
feet  long.  The  air  compressors  in  the  com- 
pressed air  laboratory  will  be  capable  of  de- 
livering air  at  pressures  as  high  as  3,000 
pounds  per  square  inch. 


Three-Cylinder  Compound  Gas  Engine. 

A  three-cylinder  compound  gas  engine  has  re- 
cently been  constructed  by  Messrs.  Clarke, 
Chapman  &  Company,  of  Gateshead,  England! 
It  is  of  100  indicated  horse-power  and  has  two 
high-pressure  cylinders,  in  which  the  explosions 
occur,  and  one  low-pressure  cylinder,  in  which 
the  products  from  the  exploding  cylinders  are 
expanded.  The  valve  is  of  the  rotary  type,  mak- 
ing one  revolution  to  four  of  the  cranks,  and  is 
balanced  by  a  duplication  of  its  admission  ports. 
The  charge,  being  mixed  prior  to  its  admission, 
is  throttled  by  a  fiy-wheel  governor  and  ignited 
by  an  electric  spark.  All  of  the  cylinders  are 
single-acting,  the  high-pressure  cranks  moving 
together  and  the  low-pressure  crank  set  at 
somewhat  more  than  180  degrees  in  advance  of 
the  others.  The  high-pressure  cylinders  act  al- 
ternately in  a  four-stroke  cycle.  The  low-pres- 
sure cylinder  has  the  ordinary  two-stroke  cycle 
and  serves  first  one  exploding  cylinder  and  then 
the  other.  By  this  arrangement  there  is  an  ex- 
ploding Impulse  on  every,  alternate  stroke  and 
an  expanding  impulse  during  the  intermediate 
ones.  While  the  expansion  cylinder,  according 
to  indicator  cards,  does  roughly  but  one-fifth  of 
the  work  done  by  each  exploding  cylinder,  it  is 
of  considerable  value  due  to  its  balancing  and 
scavenging  effects.  During  its  down  stroke  ex- 
pansion extends  usually  below  atmospheric 
pressure,  thus  producing  a  slight  vacuum  which 
rarefies  the  traces  of  the  burnt  gases  remain- 
ing in  the  high-pressure  cylinder  then  erxhaust- 
ing.  The  return  stroke  of  the  low-pressure  pis- 
ton finally  expels  the  gases.  The  exploding 
cylinders  are  13  inches  in  diameter;  the  expand- 
ing cylinder,  18.5  inches;  the  stroke,  20  inches. 
It  runs  at  120  to  200  revolutions  per  minute. 


New  York  Canal  Improvements. 

In  1895  the  citizens  of  New  York  State  voted 
to  expend  $9,000,000  upon  canal  improvements, 
principally  in  connection  with  the  Erie  Canal, 
based  on  imperfect  estimates  which  the  state 
engineer,  Mr.  Campbell  W.  Adams,  was  ob- 
liged to  make  in  an  unreasonably  short  time 
and  without  having  at  hand  the  requisite  data. 
The  work  then  projected  was  never  completed 
as  the  appropriation  was  found,  when  the  real 
conditions  were  more  fully  known,  to  be  en- 
tirely inadequate.  The  present  state  engineer 
and  surveyor,  Mr.  Edward  A.  Bond,  having  ob- 
tained better  data,  estimated  later  that  $19,- 
000,000  would  be  required  to  finish  the  work. 
In  1900  a  scheme  for  replacing  the  Erie 
Canal  by  a  so-called  "barge  canal"  was  advo^ 
cated  and  the  state  engineer  estimated  that  at 
prices  then  current  the  work  would  cost  $82,- 
000,000.  A  bill  is  now  before  the  State  Assem- 
bly which,  if  passed  by  the  Legislature  and 
ratified  by  the  voters  in  a  general  election,  will 
provide  for   these   improvements. 

In  answer  to  questions  recently  asked  by  the 
Assembly,  the  state  engineer  has  stated  in  a 
report  just  presented  that  the  work  could  not 
now  be  done  for  $82,000,000.  The  estimate  for 
the  work  covered  by  the  bill  is  increased  to 
$91,674,553.  The  bill  provides  for  a  canal  large 
enough  for  1,000-ton  barges  from  Troy  to  Buf- 
falo and  from  Three  River  Point  to  Oswego, 
and  for  a  7-foot  depth  of  water  in  the  Cham- 
plain  canal.  The  revised  estimate  includes 
$5,900,000  for  increases  in  prices  of  labor  and 
materials  since  1900  and  $4,365,000  "for  unfore- 
seen contingencies  and  for  estimates  that  may 
prove  erroneous  by  reason  of  defective  foun- 
dations, etc.,  being  5  per  cent,  of  the  total." 
A  few  items  outside  of  the  provisions  of  the 
bill,  the  chief  of  which  is  a  barge  canal  from 
Waterford  to  Whitehall,  estimated  to  cost 
$7,500,000  swell  the  total  to  over  $100,000,000. 
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Air  Testing  in  Tunnel  Construction. 

A  paper  presented  by  Joseph  W.  EUms  to  the  Labora- 
tory Section,  American  Public  Health  Association,  at 
the  New  Orleans  meeting,  December,  19U2. 


The  frequent  resort  to  tunneling  in  modern 
engineering  construction  involves  the  neces- 
sity of  furnishing  by  artificial  means  a  pure, 
cool,  and  abundant  supply  of  air  for  the  men 
engaged  in  carrying  on  the  work.  The  fumes 
arising  from  the  use  of  explosives,  the  possible 
presence  of  inflammable  gases,  and  the  exhala- 
tions of  the  workmen,  all  tend  to  vitiate  the 
atmosphere  of  the  tunnel  headings.  These 
conditions  require  that  effective  methods  of  ven- 
tilation shall  be  employed  to  insure  the  safety 
and  health  of  the  workmen.  In  nearly  all  un- 
derground excavations  carbon  dioxide,  marsh 
gas,  and  sometimes  hydrogen  may  be  present 
in  greater  or  less  amounts.  Sulphuretted  hy- 
drogen occurs  occasionally,  and  carbon  monox- 
ide may  be  present  as  tne  result  of  the  combus- 
tion of  inflammable  gases  and  from  the  use  of 
certain  explosives.  Some  of  these  gases, 
such  as  marsh  gas  and  hydrogen  are 
dangerous  because  of  their  inflammable  and  ex- 
plosive character  when  mixed  with  air;  some 
are  poisonous  to  inhale,  such  as  carbon  monox- 
ide and  sulphuretted  hydrogen;  and  others  like 
carbon  dioxide  and  nitrogen  cause  asphyxia- 
tion. Excepting  the  combustion  of  inflamma- 
ble gases,  the  exhalations  of  the  workmen  form 
the  chief  source  of  carbon  dioxide,  and  ordinar- 
ily the  ventilation  of  a  tunnel  has  largely  to 
do  with  the  removal  of  the  vitiated  air  thus 
produced.  Ventilation  is  commonly  effected 
by  means  of  exhaust  fans,  blowers,  and  com- 
pressors; the  latter  also  supplying  air  for 
operating  drills  at  the  face  of  the  excavation 
and  for  other  purposes. 

A  part  of  the  new  system  of  water  works 
being  built  for  Cincinnati,  Ohio,  is  a  tunnel 
4  1/5  miles  long,  which  is  to  convey  the  water 
from  the  reservoirs  and  filter  plant  to  a  dis- 
tributing pumping  station  situated  at  the  east- 
ern end  of  the  city.  The  tunnel  lies  about  120 
feet  below  the  surface  of  the  ground,  and  has  a 
diameter  of  7  feet  in  the  finished  brickwork. 
The  diameter  of  the  excavation  averages  be- 
tween 9%  and  10  feet.  The  portion  of  the  tunnel 
thus  far  excavated  passes  through  a  limestone 
and  shale  formation.  From  the  first  more  or 
less  gas  of  an  inflammable  and  explosive  char- 
acter was  encountered  and  several  explosions 
occurred.  It  was  therefore  decided  by  Mr.  O. 
Bouscaren,  the  chief  engineer  of  the  Commis- 
sioners of  Water  Works,  to  test  the  air  of  the 
various  headings  daily  in  order  to  detect  in- 
flammable and  explosive  gases,  and  also  to  de- 
termine the  efficiency  of  the  ventilation  of  the 
headings.  The  writer  has  bad  charge  of  this 
testing. 

It  was  apparent  from  the  first  that  the  or- 
dinary methods  of  chemical  gas  analysis  were 
not  well  suited  to  detect  gases  of  an  explosive 
character  in  the  air  of  the  tunnel  with  the 
rapidity  that  was  necessary  to  make  the  tests 
of  any  immediate  value.  The  use  of  miners' 
testing  lamps  of  the  Davy  type  by  inspectors 
was  considered  unsafe  and  for  certain  reasons 
inadvisable.  Our  attention  was  called  at  this 
time  to  a  mechanical  device  known  as  "Shaw's 
Gas  Tester,"  which  seemed  to  be  able  to  give 
the  necessary  information,  and  which  after  some 
investigation  was  purchased.  The  machine  is 
capable  of  detecting  quite  small  quantities  of 
gases  of  an  inflammable  character,  although  it 
is  not  able  to  differentiate  between  them  as  a 
chemical  analysis  would  do.  It  determines 
quantitatively  the  amount  of  explosive  gas 
present  and  is  sensitive  to  differences  as  small 
as  0.1  to  0.2  per  cent.  With  this  device  sam- 
ples of  air  can  be  tested  very  rapidly  and  it  has 
proven  to  be  well  adapted  to  the  case  In  hand. 

The  machine  consists  of  two  cylinders  fitted 


with  airtight  pistons  attached  by  rods  to  one 
side  of  a  beam  which  oscillates  on  a  pivot.  The 
larger  of  the  two  cylinders  is  situated  at  the 
extreme  end  of  the  beam;  the  other  cylinder  is 
movable  and  can  be  placed  close  to  the  larger 
cylinder  or  next  to  the  pivot  on  which  the  beam 
turns.  The  beam  is  moved  by  means  of  a 
winch,  which  actuates  gears  connected  by  a 
rod  to  the  end  of  the  beam  opposite  from  that 
to  which  the  piston  rod  of  the  larger  cylinder 
is  attached.  From  the  lower  ends  of  the  cylin- 
ders tubes  lead  to  a  two-way  valve,  which  is 
turned  automatically  by  the  movement  of  the 
beam.  From  this  valve  tubes,  so  arranged  as 
to  mix  the  air  and  the  inflammable  gas 
pumped  respectively  through  the  large  and 
small  cylinders,  lead  to  an  explosion  gun.  This 
gun  consists  of  a  long  narrow  cylinder  having 
at  one  end  a  movable  head  and  at  the  other  a 
cap  provided  with  a  small  hole.  A  small  tube 
projects  from  the  side  of  this  cylinder  and  con- 
nects with  it  through  a  small  flap  valve.  The 
outer  end  of  the  projecting  tube  is  immediately 
over  the  top  of  a  Bunsen  burner.  Near  the 
movable  head  of  the  gun  is  a  gong,  which  is 
rung  whenever  an  explosion   in  the  gun  is  of 


to  the  movable  cylinder.  The  piston  rod  of  the 
cylinder  is  set  at  about  nine  on  the  scale  on 
the  beam.  The  Bunsen  burner  is  lighted  in 
front  of  the  ignition  hole  of  the  gun.  By  turn- 
ing the  winch  the  beam  is  made  to  oscillate.  On 
the  up  stroke  of  the  beam  air  from  the  room 
is  drawn  into  the  large  cylinder,  and  illuminat- 
ing gas  into  the  small  or  movable  cylinder. 
The  two-way  valve  is  automatically  changed  at 
the  end  of  the  up  stroke  so  that  the  ports  open 
to  the  tubes  leading  to  the  explosion  gun.  On 
the  down  stroke  the  air  from  the  large  cylinder 
and  the  illuminating  gas  from  the  small  cylin- 
der pass  into  the  gun  well  mixea,  and  the  mix- 
ture is  gently  forced  through  the  gun.  A  por- 
tion of  the  mixture  passes  out  the  side  tube  of 
the  gun  over  the  top  of  the  flame  of  the  Bun- 
sen burner  and  is  ignited.  At  the  end  of  the 
down  stroke  the  ignited  gas  and  the  flame  of 
the  burner  suck  back  into  the  main  portion  of 
the  gun  and  ignite  the  mixture  in  the  gun 
proper.  If  the  mixture  is  of  such  proportions 
as  to  be  explosive  an  explosion  occurs,  which 
drives  out  the  movable  head  of  the  gun  causing 
it  to  strike  the  gong. 
By    gradually    decreasing    the   percentage   of 


The  Shaw  Gas  Tester. 


sufficient  force  to  drive  out  the  movable  head 
far  enough  to  hit  the  gong. 

A  scale  on  the  side  of  the  beam,  to  which  the 
piston  rods  of  the  cylinders  are  attached,  is  so 
graduated  that  when  the  piston  rod  of  the  mov- 
able cylinder  is  set  to  coincide  with  any  divi- 
sion of  the  scale,  the  number  corresponding 
represents  the  percentage  by  volume  which  the 
displacement  produced  by  the  piston  of  the 
small  cylinder  is  of  that  produced  by  the  piston 
of  the  large  cylinder.  As  the  position  of  the 
large  cylinder  is  flxed  and  the  movement  of  the 
piston  always  the  same,  the  air  which  it  pumps 
is  a  constant  quantity.  The  piston  of  the  mov- 
able cylinder,  however,  moves  a  longer  or  short- 
er distance,  depending  on  its  nearness  to  the 
large  cylinder  or  to  the  pivot  on  which  the 
beam  is  oscillating.  It  is  evident,  therefore, 
that  by  changing  the  position  of  the  small 
cylinder  varying  proportions  of  any  inflamma- 
ble gas  may  be  mixed  with  a  constant  volume 
of  air,  and  may  then  be  forced  into  the  gun  to 
determine  whether  the  mixture  is  explosive  or 
not. 

The  method  of  operating  the  machine  is  as 
follows:  A  5-gallon  rubber  bag  is  filled  with  il- 
luminating gas  and  attached  to  the  tube  leading 


illuminating  gas  added  to  the  air,  a  mixture 
can  be  obtained  of  such  proportions  that  the 
force  of  the  explosion  is  not  quite  sufficient  to 
cause  the  bell  to  be  rung.  Such  a  mixture  is 
termed  a  "standard  ringing  mixture,"  and  is 
determined  for  each  set  of  tests  made.  It  is 
obvious  that,  if  now  in  place  of  the  pure  air  of 
the  room  a  sample  of  air  containing  gas  of  an 
inflammable  character  be  pumped  through  the 
large  cylinder,  the  gas  contained  in  this  air 
added  to  the  known  quantity  of  illuminating 
gas  being  used  to  form  the  "standard  mixture," 
will  cause  a  sufficient  strong  explosion  to  ring 
the  bell.  By  further  decreasing  the  percentage 
of  illuminating  gas  a  point  is  again  found 
where  the  force  of  the  explosion  is  insufficient 
to  cause  the  bell  to  be  rung.  If,  for  example, 
it  was  found  that  a  standard  mixture  of  air  and 
illuminating  gas,  in  which  the  latter  formed  8 
per  cent,  of  the  whole,  was  barely  sufficient  to 
cause  the  bell  to  ring,  and  that  when  air  con- 
taining inflammable  gas  was  substituted  for 
the  pure  air  used  In  the  "standard  mixture." 
the  force  of  the  explosion  was  hardly  great 
enough  to  cause  the  bell  to  ring  with  the  ad- 
dition of  only  6  per  cent,  of  illuminating  gas, 
then  it  would  be  assumed  that  the  difference 
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between  8  and  6  or  2  was  the  percentage  of  in- 
flammable gas  present  in  the  sample  of  air 
being  tested. 

The  samples  of  air  from  the  various  headings 
are  collected  in  four-gallon  pear-shaped  rubber 
bags,  fitted  with  stopcocks.  When  empty  their 
sides  lie  flat  together.  A  small  brass  air-pump 
is  used  to  inflate  the  bags  when  taking  samples 
of  air  in  the  headings.  The  suction  pipe  of  the 
pump  can  be  placed  at  the  roof,  middle,  or  bot- 
tom of  the  excavation  so  as  to  obtain  samples 
from  these  different  positions.  The  sample  is 
usually  taken  near  the  top  of  the  excavation 
so  as  to  obtain  the  inflammable  gases,  which 
because  of  their  less  specific  gravity  lie  near 
the  roof  of  th^  tunnel.  These  samples  are 
brought  to  the  laboratory  daily  to  be  tested  for 
explosive  gases  and  for  carbon  dioxide. 

The  testing  for  carbon  dioxide  is  carried  out 
by  the  usual  method  of  absorption  of  the  gas 
in  a  barium  hydrate  solution.  The  air  from 
the  sample  bags  is  transferred  to  calibrated 
bottles  of  about  one  liter  capacity.  Ten  cubic 
centimeters  of  a  standard  solution  of  barium 
hydrate  are  run  into  the  bottle,  which  is  then 
closed  with  a  rubber  stopper.  The  bottle  is 
then  shaken  several  times  to  permit  the  carbon 
dioxide  in  the  air  to  be  absorbed  by  the  barium 
hydrate.  After  standing  from  five  to  ten  min- 
utes the  excess  of  barium  hydrate  is  titrated 
with  a  standard  oxalic  acid  solution.      Correc- 


dioxide,  beside  oxygen  and  nitrogen.  The  two 
latter  gases  were  very  likely  of  atmospheric 
origin,  although  the  oxygen  was  in  excess. 
There  were  also  some,  indications  of  other  hy- 
drocarbons being  present  beside  methane.  In 
general  the  gas  is  similar  in  composition  to 
the  natural  gas  found  in  the  Ohio  and  Indiana 
fields.  It  owes  its  explosive  properties  to  the 
marsh  gas  and  hydrogen  which  it  contains. 
The  so-called  "explosive  limits"  for  mixtures  of 
methane  and  air  and  hydrogen  and  air,  as  re- 
cently determined  by  Bunte  and  Eitner,  are  as 
follows: 

Lower  limit.  Upper  limit. 

Per  cent.  Per  cent. 

Marsli  gas    (methane) 6.1  12.8 

Hydrogen    9.4  66.4 

It  will  thus  be  seen  that  the  mixtures  con- 
taining between  6.1  per  cent,  and  12.8  per  cent, 
of  marsh  gas,  and  9.4  per  cent,  and  66.4  per 
cent,  of  hydrogen,  will  form  explosive  mixtures 
with  air.  Other  investigators  vary  these  limits 
somewhat,  and  all  state  that  the  manner  of 
igniting  the  mixture  affects  the  results  ob- 
tained. Below  the  "lower  limit"  of  explosion 
mixtures  will  not  explode,  and  above  the  "upper 
limit"  no  explosions  occur,  but  the  mixture 
burns  freely  where  it  lies  in  immediate  contact 
with  a  layer  of  air  which  will  furnish  the  ne- 
cessary oxygen  to  support  combustion.  The 
chief  danger  from  the  presence  of  these  gases 
in  any  quantity,   lies '  in   their   rapid   diffusion 


safety  lies  in  a  continuous  testing  of  the  air  in 
order  to  detect  dangerous  conditions  Immedi- 
ately. About  1,800  tests  for  explosive  gases 
and  1,700  tests  for  carbon  dioxide  have  been 
made  during  the  past  year. 


Gas  Te.ster,  Showing  Bag  for  CoLLECxiiYo  Samples. 


tions  are  applied  for  temperature  and  barom- 
etric pressure,  and  the  results  are  stated  in 
parts  per  hundred  for  standard  conditions  of 
temperature  and  pressure. 

The  present  method  of  venti'atlng  the  various 
tunnel  headings  is  by  means  of  air  compress- 
ors, which  supply  air  for  operating  the  drills 
and  for  other  purposes.  The  air  passes  from 
the  compressors  to  a  receiver  and  thence  is  con- 
veyed by  a  4-inch  pipe  to  the  bottom  of  the 
working  shafts,  where  the  pipe  is  reduced  to  3 
inches.  This  3-inch  line  is  laid  along  the  bot- 
tom of  the  tunnel  to  the  face  of  the  excavation. 
The  exhaust  from  the  drills  forms  the  source  of 
the  fresh  air  supply  when  the  latter  are  in 
operation.  When  the  drills  are  not  in  use  the 
air  is  permitted  to  escape  at  intervals  along  tht> 
line  as  well  as  from  the  end  of  the  pipe. 

The  explosive  gases  thus  far  encountered 
have  generally  entered  the  excavation  at  points 
where  water  was  leaking  into  the  heading  in 
considerable  quantity.  It  may  occur  in  pock- 
ets and  be  liberated  in  the  course  of  blasting; 
or  it  may  permeate  the  rock  in  places  and  leak 
into  the  excavation  because  it  is  under  a  slight 
pressure.  An  approximate  analysis  was  made 
of  the  gas  bubbling  up  through  the  water  in 
one  of  the  headings.  It  was  found  to  contain 
31.0  per  cent,  of  hydrogen,  45.7  per  cent,  of 
marsh  gas   (methane),  2.2  per  cent,  of  carbon 


through  the  air  with  the  consequent  formation 
of  mixtures  of  such  proportions  as  will  explode 
if  accidentally  ignited. 

It  was  found  that  the  "lower  limit"  of  explo- 
sion of  as  pure  a  sample  of  the  gas  as  could  be 
obtained  from  one  of  the  tunnel  headings,  was 
about  7.0  per  cent.  The  "upper  limit"  was  not 
definitely  ascertained,  but  it  appeared  to  be 
less  than  20.0  per  cent.  These  figures  refer 
to  tests  made  with  the  Shaw  gas  tester  and  to 
conditions  such  as  exist  in  using  this  machine. 
This  should  be  borne  in  mind  if  comparisons 
are  made  with  figures  obtained  in  more  exact 
experiments.  Moreover  it  must  be  rememberd 
that  the  explosive  gas  occurring  in  the  headings 
is  a  mixture  of  gases  and  that  its  composition 
is  probably  variable.  In  the  course  of  the  daily 
testing,  samples  of  air  containing  as  high  as 
67.0  per  cent,  of  explosive  gas  have  been  found. 
Such  samples  could  not  be  exploded  directly,  but 
burned  freely  when  ignited.  In  order  to  obtain 
an  explosive  mixture  in  such  casjs  dilution  with 
air  was  necessary. 

Traces  of  inflammable  gas  are  not  infrequent- 
ly found.  If  present  at  all,  however,  it  usually 
is  in  amounts  of  less  than  1.0  per  cent.  The 
larger  part  of  the  time  these  gases  are  absent 
from  the  majority  of  the  headings.  But  since 
it  has  been  shown  that  inflammable  gases  are 
liable  to  be  encountered  at  any  time,  the  only 


An  Interesting  Boiler  House  at  Appon- 
aug,  R.  I. 

An  interesting  boiler  plant  has  recently  been 
completed  at  Apponaug,  R.  I.,  to  serve  a  bleach- 
ery  works  at  that  place  owned  by  Mr.  William 
Wanton  Bunnell.  It  is  housed  in  a  remarkably 
well  appearing  building  architecturally  and 
comprises  vertical  boilers,  with  mechanical 
stokers,  economizers  and  induced  draft.  Space 
has  been  provided  for  ten  boilers  of  an  aggre- 
gate of  2,000  boiler  horse  power  and  each  boiler 
is  arranged  to  feed  into  a  low  or  a  high-pres- 
sure system  of  pipes,  so  that  any  number  can 
be  run  at  the  one  pressure  and  the  remainder 
at  the  other  pressure.  An  unusual  feature  in 
connection  with  the  draft  apparatus  is  the  use 
of  a  short  stack  of  brick,  which,  of  course,  goes 
toward  improving  the  exterior  aspect  of  the 
plant.  Messrs.  Lockwood,  Greene  &  Company, 
of  Boston,  were  the  architects  and  engineers 
for  the  work,  which  in  both  design  and  equip- 
ment represents  good  up-to-date  practice. 

The  bleachery  comprises  a  number  of  de- 
tached buildings  covering  several  acres  of  land 
and  the  boiler  house  is  a  33xl68-foot  building 
in  .  ground  plan,  containing  the  boiler  room 
proper,  an  economizer  and  pump  room  and  the 
fan  room  for  the  mechanical  draft  apparatus. 
The  boiler  room  is  constructed  of  20  and  16- 
inch  brick  walls  with  lofty  windows  and  it  is 
34  feet  high  in  the  clear,  having  a  monitor 
which  provides  space  for  drawing  boiler  tubes 
and  affords  ventilation  and  additional  light. 

The  rest  of  the  building  was  not  carried  so 
high,  sufficient  headroom  only  being  left,  as  in 
,the  case  of  the  boiler  room,  for  handling  the 
apparatus.  A  view  of  the  boiler  house  and  a 
plan  and  longitudinal  elevation  are  given  in  the 
accompanying  illustrations.  The  boiler  room, 
economizer  and  draft  fans  lie  in  a  straight  line, 
aftd  the  products  of  combustion  thus  travel  the 
length  of  the  house,  which,  as  indicated,  could 
thus  be  correspondingly  narrow.  The  floors 
throughout  are  of  brick  paving,  and  the  walls 
inside  are  painted  white. 

In  the  boiler  room  there  are  at  present  in- 
stalled six  Manning  boilers,  made  by  The  Bige- 
low  Company,  of  New  Haven,  with  provision 
for  a  future  Installation  of  four  more.  They  are 
rated  at  200  horse  power  each  and  have  284 
tubes  2%  inches  in  diameter,  2,768  square  feet 
of  heating  surface,  of  which  738  is  above  the 
normal  water  lining  and  considered  as  super- 
drying  surface.  The  usual  furnace  of  this  type 
of  boiler  has  been  replaced  by  one  of  lesser 
height,  and  the  boiler  is  mounted  on  a  brick 
furnace  to  which  has  been  fitted  a  Roney  me- 
chanical stoker.  Soft  coal  Is  ordinarily  to  be 
burned,  and  the  two  steam  pressures  to  be  car- 
ried are  60  and  120  pounds,  respectively.  Each 
boiler  has  a  smoke  connection  to  the  breech- 
ing of  8  square  feet  area  and  the  smoke  breech- 
ing, which  is  supported  behind  the  boilers  and 
maintained  at  a  constant  width  and  a  constant- 
ly increasing  depth,  has  a  maximum  cross-sec- 
tion equivalent  to  sum  of  the  smoke  connec- 
tions of  six  to  seven  of  the  boilers. 

The  economizer  consists  of  two  groups  of  200 
tubes  each.  It  was  built  by  the  Green  Fuel 
Economizer  Company,  and  is  provided  with  a 
steam  driven  engine  for  cleaning  the  tubes. 
There  will  be  a  duplicate  installation  of  draft 
fans  when  the  plant  is  completed,  each  fan 
driven  by  its  own  steam  engine  and  capable  of 
serving  the  entire  boiler  plant,  so  that  one  fan 
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will  always  be  held  In  reserve.  One  unit  has 
been  installed  and  comprises  a  Sturtevant  cen- 
trifugal exhauster,  with  a  blast  wheel  9  feet  in 
diameter  and  4  feet  wide  at  the  periphery,  and 
an  8xl2-inch  horizontal  Sturtevant  steam  en- 
gine directly  connected  to  it.  The  mechanical 
draft  unit  was  designed  to  run  at  50  revolutions 
with  eight  boilers  in  operation,  and  to  main- 
tain under  those  conditions  a  normal  draft  of 
%  inch  of  water.  The  steam  supply  pipe  to 
the  fan  engine  is  fitted  with  a  valve  controlled 
by  a  Locke  damper  regulator  to  maintain  a 
constant  steam  pressure  by  varying  the  speed 
of  the  fan.  The  chimney  into  which  the  fans 
discharge  is  of  brick,  as  stated,  and  its  walls 
are  formed  with  an  enclosed  air  space  to  allow 
for  differences  in  expansion  between  the  inside 
and  outside  brickwork.  It  is  square  in  cross- 
section,  36  square  feet  in  area  and  50  feet  high 
above  ground  level. 

Steam  is  taken  from  each  boiler  through  a 
7-inch  connection  in  the  side  of  the  bonnet. 
The  connection  joins  a  tee,  from  the  opposite 
ends  of  which  the  two  branch  pipes  are  taken 
to  the  two  steam  mains  corresponding  to  the 
two  pressures  that  are  carried.  The  front  end 
of  each  tee  besides  feeding  one  of  the  brancli 
pipes  is  connected  to  two  pop  safety  valves 
which  are  set  at  125  pounds,  two  being  em- 
ployed with  each  boiler  as  a  double  means  of 
security  against  the  sticking  of  the  valve.  The 
smaller  valve  "leads"  the    larger    by    about  1 


pumps,  of  the  Barr  make,  has  been  installed, 
and  for  the  second  fire  pump  there  is  at  present 
in  its  place  a  duplex  direct-acting  steam  pump 
which  is  ordinarily  used  for  boiler  feeding.  The 
steam  generated  by  the  plant  is  largely  used  in 
dye  processes,  and  the  condensation  cannot  be 
returned  to  the  boilers.  Fresh  water  has  there- 
fore been  drawn  constantly  from  private  sup- 
ply, and  it  is  delivered  ordinarily  to  the  feed- 
water  heater  and  economizer  in  turn,  as  usual; 
but  both  the  heater  and  the  economizer  can  be 
bypassed.  The  run  of  the  feed  piping  is  indi- 
cated in  the  illustrations.  The  heater  is  a  Wain- 


wrought  iron  with  extra  heavy  fittings  and  the 
Van  Stone  joint,  made  by  the  Walworth  Manu- 
facturing Company,  on  piping  6  inches  and 
larger  in  diameter.  The  feed  piping  is  of  brass, 
iron  pipe  size,  and  the  blow-off  pipe  of  cast-iron 
flanged  pipe.  Corrugated  copper  gaskets  are 
used  with  all  joints  in  the  steam  and  blow-oft 
piping. 


The  Sale  and  Storage  of  Matches  in  New 
York  City  are  hereafter  to  be  regulated  by  the 
municipal  authorities.  Among  the  "suggestions 
for  the  proper  use  of  matches  in  liouseholds" 


The  Dunnell  Boiler  House,  Apponauo,  R.  I. 
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Plan  and  Longitudinal  Elevation  of  the  Dunnell  Boiler  House. 


pound.  Each  steam  supply  connection  has  one 
valve  which  is  of  the  Jenkins  angle  type  placed 
vertically  above  its  corresponding  steam  main. 
The  mains  are  hung  from  the  roof  trusses,  and 
the  valves  are  reached  from  a  walk  provided 
above  the  breechjng.  Steam  for  the  pumps  and 
fan  engines  is  taken  from  the  high-pressure 
main,  and  the  pump  main  runs,  as  indicated, 
through  the  economizer  room  into  the  draft 
room. 

The  pump  equipment  will  Include  two  1,000- 
gallon  18xl0xl2-inch  fire  pumps  which  will  be 
used  to  feed  the  boilers  as  well  as  to  deliver  to 
the  hydrant  lines  in  case  of  Are.    One  of  these 


Wright  horizontal  heater  supported  above  the 
economizer  setting  and  has  a  heating  surface 
of  about  437  square  feet.  The  exhaust  steam 
which  can  thus  be  utilized  by  the  feed  heater 
is  collected  at  the  heater,  where  the  free  ex- 
haust pipe  is  fixed,  this  fitted,  in  the  usual  way 
with  a  back-pressure  valve  which  is  placed  im- 
mediately above  the  supply  connection  to  the 
heater  and  capped  with  an  exhaust  head  above 
the  roof.  The  heater  is  of  the  two  steam  connec- 
tion type,  and  the  steam  discharge  pipe  con- 
nects Into  the  free  exhaust  above  the  back- 
pressure valve. 
The  steam  piping  throughout  is  full  weight 


accompanying  the  general  regulations  is  the 
following:  "Children  under  ten  years  of  age 
should  not  be  permitted  to  play  with  or  use 
matches  of  any  kind." 


American  Capital  invested  in  Mexico 
amounts  in  round  numbers  to  $500,000,000  gold, 
according  to  "Consular  Reports"  for  February. 
Of  this,  about  70  per  cent,  is  invested  in  rail- 
roads, and  the  next  important  industry  is  min- 
ing, agriculture  being  third  in  the  amount  of 
American  capital  invested.  There  are  1,117 
companies,  firms,  and  individuals  representing 
this  capital. 
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A    Water-Power    Plant    near    Grenoble, 
France. 


A  water-power  i)Iant,  chiefly  interesting,  per- 
haps, from  the  fact  that  it  uses  a  hooped-steel 
(oucrete  condviit  for  conducting  the  water,  has 
been  completed  at  Champ,  in  Isere,  France,  on 
the  Drac  River,  about  SVa  miles  above  its  con- 
tinence with  the  Isere  River,  near  Grenoble.  A 
net  head  of  105  feet  has  been  utilized  and  water- 
ways have  been  provided  for  harnessing  600 
lubic  feet  of  water  per  second,  or  sufficient  to 
develop  7,200  horse-power.  The  plant  is  of  the 
class  in  which  the  water  is  conducted  as  far 
as  practicable  in  open  canal  and  then  by  a  pipe 
line  to  the  turbines'.  The  pipe  line  is  10.82  feet 
in  diameter,  and  the  first  portion  of  it,  that  is, 
until  the  head  becomes  65.6  feet,  is  of  the  re 
inforced  concrete.  The  plant  was  described 
recently  in  "Le  Genie  Civil." 

The  head  works  are  located  at  a  point  where 
the  river  issues  from  a  gorge  and  flows  into  a 
wide  plane  leveled  by  its  deposits.  During 
floods,  when  over  42,000  cubic  feet  of  water  are 
passed  per  second,  the  stream  takes  a  width  of 
more  than  3,000  feet;  while  under  ordinary  con- 
ditions, the  discharge  amounts  to  2,120  to  2,830 
cubic  feet,  and  the  stream  only  occupies  a  chan- 
nel which  it  cuts  out  in  its  deposits,  frequently 
changing  its  course.  The  water  for  power  pur- 
poses is  diverted  by  means  of  a  fixed  submerged 
dam,  which  extends  from  the  left  bank  of  the 
stream  toward  the  head-gates  of  the  canal.  The 
gate  structure  runs  from  the  right  bank  in  a 
direction  parallel  with  the  stream,  and  between 
its  outer  end  and  the  river  end  of  the  dam 
there  is  located  a  movable  dam,  to  set  up  a 
stronger  current  of  the  river,  or  a  lai'ger  vol- 
ume of  flow  across  the  front  of  the  Kates. 

The  fixed  dam  is  a  mass  of  concrete  426.5  feet 
long,  39.4  feet  thick  at  the  base  and  61/2  to  lev. 
feet  high,  according  to  the  depth  of  the  river 
bed.  The  concrete  is  covered  by  heavy  riprap 
to  protect  it  against  disintegration  from  gravel 
carried  by  the  torrent,  which,  it  appears,  is 
commonly  heavily  charged  with  sand  anti 
stones.  The  top  of  the  dam  is  scarcely  more 
than  5  feet  above  the  stream  bottom.  The 
movable  dam  contains  two  gates  26.24  feet  wide 
and  4.92  feet  high,  operated  from  a  footbridge 
supported  at  one  end  by  a  pier  between  the 
movable  and  the  submerged  dams  and  at  the 
other  end  by  the  head-gate  structure.  The  pier 
and  the  bottom  or  apron  of  the  movable  dam 
rest  on  a  metal  caisson,  55.8x19.7  feet  in  size, 
lowered  32.8  feet  below  the  bottom  of  the  fixed 
dam  by  means  of  compressed  air.  Here  again, 
to  protect  against  erosion  by  the  gravel,  the 
top  of  the  caisson  is  covered  with  a  flooring  of 
oak  joists  5.5  inches  thick,  fixed  under  the  co'> 
ners  of  the  caisson  and  by  bands  of  iron,  3.28 
feet  apart  on  centers  fastened  by  bolts  imbed- 
ded in  the  concrete. 

The  head  gate  structure  consists  of  a  con- 
crete wall,  262.5  feet  long,  pierced  by  15  open- 
ings 6.56  feet  wide  and  4.92  feet  high.  The 
openings  are  protected  by  a  rack  of  iron  bars 
extending  the  length  of  the  wall  and  of  the 
usual  construction,  except  that  the  flat  iron 
bars  are  inclined  slightly  downstream,  like  the 
slats  of  window  blinds,  so  that  pebbles  en- 
trained by  the  current  produced  by  the  open 
movable  dam  cannot  easily  reach  the  intake 
canal.  The  wall  of  the  gate  structure  is  built 
on  piles,  around  the  heads  of  which  was  spread 
a  mass  of  concrete  6.23  feet  thick.  The  water 
entering  the  head-gates  flows  into  a  settling 
chamber  and  from  this  into  the  open  canal. 
The  settling  chamber,  which  covers  an  area  of 
2,990  square  yards,  takes  the  form  of  a  mouth 
to  the  canal,  and  the  flow  of  water  from  it  Into 
the  canal  occurs  over  a  stop  wall,  1.96  feet  high 
above  the  bottom  of  the  chamber.     This  is  ap- 


parently designed  to  catch  sand,  and  the  set- 
tling chamber  has  an  overflow  wall,  running 
trom  this  stop  wall  to  the  head-gate  structure, 
4.26  feet  above  the  bottom  of  the  chamber,  to 
discharge  excess  water  into  the  river.  For 
flushing  out  the  settling  chamber,  a  number  of 
waste  gates  are  provided. 

The  canal  is  nearly  2,000  feet  long,  and 
varies  in  width  from  196.8  to  72.18  feet  with 
a  depth  of  4.9  to  13.1  feet.  It  is  built  partly  in 
excavation  and  partly  of  embankment;  its 
banks  are  protected  with  a  lining  of  concrete, 
and  it  has  a  slope  of  4  in  1,000.  Under  normal 
conditions,  with  the  plant  working  at  full  load, 
the  mean  velocity  of  the  water  in  the  canal  is 
about  1.14  feet  per  second,  which  allows  sand 
in  suspension  to  deposit.  When  it  Is  desired 
to  clean  out  the  canal,  the  flow  of  the  water  is 
increased  by  opening  six  discharge  gates  and 
closing  the  head  gates.  The  forebay,  built  of 
concrete  walls,  has  an  area  of  1,075  square 
yards  and  a  depth  of  13.1  feet.  It  is  divided 
into  two  compartments  separated  by  a  wall  3.9 
I'eet  high.  The  flrst  compartment  receives  the 
water  from  the  canal,  and  its  purpose  is  to 
change  the  direction  of  the  current  and  to  catch 
sand.  It  is  about  65x100  feec  in  size,  and  ex- 
tending across  it  at  right  angles  to  the  direc- 
tion of  the  flow  of  the  canal  there  are  six  gut- 
ters formed  in  its  bottom,  each  leading  to  a 
discharge  opening  by  which  the  water  can  be 
wasted  into  a  canal  leading  to  the  river.  These 
six  wasteways  have  already  been  referred  to. 
At  the  opposite  end  of  the  chamber  from 
these  discharge  openings  is  the  wall,  100  feet 
long,  separating  the  two  chambers.  The  water 
passes  over  the  top  of  this  wall,  which  is  3.28 
feet  above  the  bottom  of  the  first  chamber. 
The  second  compartment  varies  in  depth  from 
13.1  to  2S  feet  and  leads  at  its  lowest  end 
into  the  trumpet-shaped  mouth  of  the  pipe  line. 

The  pipe  line,  as  already  stated,  has  a  diam- 
eter of  10.82  feet.  It  has  a  slope  of  7  in  1,000 
and  is  15,090  feet  long,  6,890  feet  of  it  being  of 
reinforced  concrete  construction  and  the  re- 
maining 8,200  feet  of  soft  steel  plates.  The 
reinforced  concrete  section  is  subjected  to  a 
maximum  pressure  of  65.6  feet  of  water  and  is 
of  hooped  steel  concrete,  with  walls  7.87  to 
il'.M  inches  thick.  The  hoops  are  of  round 
iron,  0.433  to  0.880  inch  in  diameter,  and  they 
encircle  round-iron  bars  0,236  to  0.472  inch  in 
diameter,  which  run  longitudinally  with  the 
pipe.  The  hoops  and  the  longitudinal  bars  are 
fastened  together  by  wires  and  form  meshes  of 
3.9x4.3  inches,  on  centers.  The  concrete  was 
put  in  place  between  a  center  or  mandril  and 
two  outside  half-cylinder  shells  or  molds.  The 
pipe  line  is  imbedded  in  a  foundation  of  Hme 
concrete  filling  the  excavation  made  for  it  and 
is  covered  with  a  bed  of  earth  and  gravel  about 
15  Inches  thick  on  top  and  sloping  3  to  2  to 
<?round  level,  this  covering  to  protect  it  against 
outside  temperature  and  resulting  expansion 
changes.  About  118  feet  of  conduit  were  built 
per  day. 

The  steel  conduit  consists  of  riveted  plates 
0.27  to  0.59  inch  thick,  resting  like  the  con- 
crete-steel conduit  on  a  bed  of  concrete  in  the 
excavation  and  protected  by  an  earth  and 
gravel  covering.  The  velocity  of  flow  through 
the  pipe  line  is  6.5  feet  per  second,  and  to  avoid 
water  hammer,  in  case  of  a  sudden  stoppage 
at  the  power  station,  three  towers  have  been 
installed  on  the  pipe  line,  two  on  the  concrete 
steel  portion  and  one  of  the  lower  end.  The 
first  tower  is  29.5  feet  high  and  1,300  feet  be- 
low the  forebay;  and  the  second  Is  65.6  feet 
high,  placed  at  the  junction  of  the  hooped  con- 
crete and  the  sheet  steel  pipes.  This  is  3.6 
feet  in  inside  diameter.  The  third  tower  is 
114.8  feet  high,  10.82  feet  in  diameter  at  the 
base  and  4.59  feet  at  the  top.    It  is  located  at 


the  end  of  the  steel  pipe  line,  of  which  it  is  in 
reality  the  prolongation.  Its  top  is  about  2 
feet  above  the  normal  level  of  the  water  In  the 
forebay,  and  is  surmounted  with  a  sheet  steel 
reservoir,  9.84  feet  in  diameter  and  6.56  feet 
high,  from  which  three  pipes  23.6  inches  in 
diameter  discharge  Into  the  tail  race. 

The  generating  plant  is  in  a  144x39-foot  build- 
ing founded  on  concrete.  It  contains  five  di- 
rect connected  electric  turbine  units,  each  of 
1,330  horse-power  capacity.  The  turbines  are 
of  the  horizontal  inward  flow  type  with  draft 
tubes  of  16.4  feet  effective  length.  They  oper- 
ate at  300  revolutions  per  minute  and  under 
full  load  pass  141  cubic  feet  of  water  per  sec- 
ond. The  alternators  are  three-phase  3,000- 
volt  50-cycle  generators  with  revolving  fields. 
Current  is  stepped  up  for  transmission  pur- 
poses to  15,000  and  26,000  volts,  by  means  of 
oil-cooled  transformers  and  stepped  down  in 
substations.  The  efilciencies  of  the  different 
portions  of  the  plant  are  as  follows:  Tur- 
bines, 76  per  cent.;  alternators,  94  per  cent; 
transformers,  97.5  per  cent.;  transmission  line, 
31  miles,  94  per  cent.;  substation  transformer 
and  secondary  transmission  lines,  90  per  cent. 
This  gives  a  combined  efficiency  for  transmis- 
sion over  the  31  miles  with  double  transforma- 
tion, of  58  per  cent.  The  net  cost  of  the  in- 
stallation per  horse-power  delivered  to  the  cus- 
tomer is  about  |230;  the  cost  per  horse-power 
on  the  turbine  shaft  is  about  fl05. 


The  Eleventh  International  Railroad  Confer- 
ence of  the  Young  Men's  Christian  Associa- 
tions, Railroad  Department,  will  be  held  in 
Topeka,  Kan.,  April  30  to  May  3.  President 
Roosevelt  has  signified  his  purpose  to  attend. 


Work  on  the  Pennsylvania  Railroad  Tunnels 
beneath  New  York  City  and  the  North  and  East 
rivers  were  begun  a  few  days  ago  by  the  de- 
molition of  buildings  to  clear  the  site  for  the 
shaft  head  and  the  construction  plant  on  the 
New  York  shore  of  the  North  River. 


The  Association  of  Railway  Superintendents 
of  Bridges  and  Buildings  has  appointed  a 
special  committee  of  seven  members  to  report 
at  the  next  annual  convention,  to  be  held  at 
Quebec  in  October,  on  the  subject  "Best 
Method  of  Making  Annual, Inspection  of  Bridges 
and  Culverts,  and  the  Form  of  Report  to  be 
Made."  A  circular  containing  eleven  questions 
has  been  prepared.  The  committee  desires  in- 
formation from  all  persons  interested.  Com- 
munications should  be  addressed  to  Mr. 
Walter  G.  Berg,  chief  engineer  of  the  Lehigh 
Valley  Railroad,  26  Cortlandt  Street,  New 
York. 


An  Explosion  of  Pulverized  Coal  occurred 
in  the  new  Edison  Portland  Cement  Works 
near  Stewartsville,  N.  J.,  on  March  2nd,  re- 
sulting In  the  death  of  five  or  more  persons 
and  serious  Injury  to  as  many  more.  It  Is 
stated  that  the  explosion  occurred  in  the  coal 
grinding  room;  whether  it  was  due  to  spon- 
taneous combustion  or  to  the  presence  of  a 
naked  light  has  not  been  learned.  Reports 
state  that  property  valued  at  flOO.OOO  was  de- 
stroyed. The  explosion  adds  another  to  the 
list  of  accidents  where  pulverized  fuel  is  used 
and  emphasizes  the  fact  that  the  greatest  care 
is  necessary  to  prevent  such  accidents.  The 
fine  particles  of  coal  suspended  in  the  air  seem 
to  act  like  gunpowder  in  the  rapidity  with 
v/hich  combustion  occurs.  The  many  friends 
of  Mr.  Edward  A.  Darling,  the  general  super- 
intendent of  the  plant,  formerly  superintendent 
of  buildings  at  Columbia  University  in  New 
York  City,  will  regret  to  learn  that  he  was 
very  seriously  injured. 
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The  Furens  Dam. 


While  studies  were  in  progress  for  tlie  Wa- 
chusett  Dam  of  the  (Massachusetts)  Metropoli- 
tan Water  Works,  which  is  now  being  built  at 
Clinton,  Mass..  attention  was  given  to  its  archi- 
tectural features  and  its  setting  in  the  land- 
scape- As  a  guide  in  these  studies  informa- 
tion was  sought  along  these  lines  regarding 
noted  existing  dams,  and  a  number  of  photo- 
graphs were  collected.  It  was  found,  how- 
ever, that  as  most  dams  are  located  in  out-of- 
the-way  places  but  little  thought  had,  appar- 
ently, been  given  to  their  appearance;  and, 
furthermore,  that  but  few  photographs  of  dams 
could  be  found  for  sale,  although  views  of 
buildings  and  monuments  could  be  gotten  read- 


Ihe  flrst  dam  to  be  constructed  in  accordance 
with  the  rational  theory  now  followed  in  the 
design  of  great  masonry  dams.  Indeed,  it  was 
largely  in  connection  with  the  design  of  this 
dam  that  the  modern  theories  were  developed 
by  MM.  Sazilly  and  Delocre.  The  cross-section 
of  the  Furens  dam  is  familiar  to  all  who  havp 
made  a  study  of  large  masonry  dams;  it  closely 
approximates  the  so-called  profile  of  equal  re- 
sistance. The  top  of  the  dam  Is  only  10  fept 
thick,  but  16%  feet  below  the  top  there  is  an 
8-foot  berm  which  makes  the  thickness  at  that 
level  about  21  feet.  The  thinner  upper  portion 
serves  principally  as  a  guard  wall  to  prevent 
waves  from  being  driven  over  by  the  wind 
In  times  of  extreme  high  water  and  also  pro 
vides  a  support  for  a  passage  across  the  valley. 


were  set  forth  as  follows:  For  the  body  of  dam 
and  abutments, — 1  part  Portland  cement,  3  parts 
sand  and  3  parts  of  broken  stone.  For  12 
inches  on  the  outside  face  of  the  dam,— 1  part 
Portland  cement,  3  parts  sand  and  2  parts  of 
broken  stone.  From  Prof.  Baker's  re- 
sults, stated  in  his  "Treatise  on  Masonry 
Construction,"  the  structural  value  and 
relative  cost  of  these  mixtures,  would  be,  ac- 
cording to  Mr.  Crawford,  about  as  given  in  the 
accompanying  table,  both  bein^r  compared  with 
a  1:2:4  mixture: 


aixturi". 

SIriictiiral  value. 

Post 

1  :  2;4 

1 .00 

I.IIO 

1:3:3 

0.60 

1.21 

1:3:2 

0.58 

1.G4 

On  the  same  basis  even  a  1:  3:6  mixture  would 
show  a  relative  structural  value  of  0.615,  being 


View  across   iMiwn-Stream   Face   from   Left   Bank. 


FIHKNS  DAM,  ST.  ETIENNE,  FRANCE. 


View   of    Up-Stream    Face   fi-om    Left   Hank 


ily.  Through  the  courtesy  of  Mr.  Frederic  P. 
Stearns,  chief  engineer  of  the  Metropolitan 
Water  and  Sewerage  Board,  The  Engineering 
Record  is  permitted  to  reproduce  a  few  of  the 
photographs  which  were  collected  by  his  as- 
sistants. Th«  illustrations  presented  herewith 
show  Oiree  views  of  the  celebrated  masonry 
dam  built  across  the  Furens  River  near  the 
town  of  St.  Btienne,  in  1862-1866,  by  the  French 
Government.  The  purpose  of  the  works  was 
the  control  of  the  floods  of  the  river  in  order 
to  prevent  the  inundations  of  the  town,  but  the 
water  is  utilized  by  the  town  and  factories. 

The  dam  Is  located  in  a  V-shaped  gorge  and 
has  rock  abutments  on  each  side.  It  Is  curved, 
in  plan,  to  a  radius  of  828  feet,  and  its  maxi- 
mum height  Is  about  170  feet,  with  an  extreme 
thickness  at  bottom  of  about  160  feet     It  was 


The  reservoir  Is  at  an  elevation  of  2,600  feet 
above  sea  level,  and  in  severe  winters  has  ice  20 
inches  thick  formed  upon  it. 


The  Constituent  Parts  of  Concrete. 


The  fact  that  different  engineers  attempt  to 
produce  the  same  result  in  concrete  work  by 
widely  differing  mixtures  is  often  brought  to 
the  attention  of  those  particularly  interested 
in  the  subject.  As  there  is  still  room  for  im- 
provement In  the  matter  of  the  preparation  of 
the  specifications  for  concrete  work,  the  follow- 
ing abstract  of  a  paper  read  February  10,  by 
Mr.  Charles  M.  Crawford,  before  the  Connecti- 
cut Society  of  Civil  Engineers,  is  presented. 

In  the  specifications  for  a  concrete  dam  re- 
cently   built    In    Connecticut,    the    proportions 


stronger  than  either  of  the  mixtures  specified, 
while  the  cost  would  be  only  87  per  cent,  of  the 
1:2:4  mixture. 

Mr.  Crawford's  practice  has  followed  Ine 
views  set  forth  by  Prof.  Baker.  He  has  used 
from  1:1:2  for  the  surface  of  artificial  stone 
sidewalks,  where  density  and  resistance  to  wear 
is  required,  and  1:  2:  4  for  the  arches  of  con- 
crete bridges,  to  a  mixture  of  1:  6:  12,  to  cover 
the  bottom  of  a  "shoot-the-chutes"  pond  in  or- 
der to  do  away  with  trouble  frbm  the  stirring 
up  of  the  mud.  An  S-inch  cube  of  1:  4:  8  con- 
crete taken  directly  from  the  mixing  board  dur- 
ing the  construction  of  an  abutment  at  Middle- 
town,  Conn.,  tested  by  Messrs.  hathbury  & 
Spackman,  of  Philadelphia,  broke  at  1,032 
pounds  per  square  inch  one  year  after  mixing. 
The  individual  pieces  of  trap  rock  broke  prac- 
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tically  in  a  plane  without  pulling  out  of  the 
mortar.  Attention  is  called,  however,  to  the 
great  difficulty  of  filling  such  a  small  cube  with 
a  concrete  that  is  absolutely  representative  of 
the  mass. 

The  important  question  as  to  the  actual  con- 
tent of  a  barrel  of  Portland  cement  appears  to 
be  open  to  discussion.  The  Atlas  Portland  Ce- 
ment Company  state  regarding  this:  "Figures 
are  seldom  quoted  on  account  of  the  difficulty 
of  obtaining  them  under  equal  conditions  of 
packing."  Mr.  E.  D.  Graves,  chief  engineer  of 
the  Connecticut  River  Bridge  and  Highway 
District  Commission,  gives  the  following  as  the 
result  of  measurements  made  in  1898  of  barrels 
in  which  Portland-  cement  had  been  packed: 

Alpha  domestic  cement ' 3.59  cubic  feet 

Champion  domestic  cement 3.40  " 

Alsen  Imported  cement 3.38  " 

.Msen  Imported  cement   (cylinders) ...  .3.24  " 

In  1899  Mr.  Henry  Souther  in  making  some 
tests  for  the  Hartford  Paving  &  Construction 
Company  (of  which  Mr.  Crawford  is  the  secre- 
tary), established  the  weight  of  a  cubic  foot  of 
Atlas  Portland  cement  loose  at  91.27  pounds, 
making  a  barrel  (380.1  pounds)  equal  4.16  cubic 
feet.  Major  Walter  L.  Fisk,  Corps  of  Engi- 
neers, U.  S.  A.,  in  his  report  (1899,  page  1,001) 


cubic  feet  of  mortar  should  flush  theoretically 
18.53  cubic  feet  of  stone.  A  practical  determina- 
tion was  made  as  follows:  Six  boxes,  each  6x0 
feet  were  filled  with  three  different  mixtures 
of  concrete,  made  in  duplicate.  These  were 
rammed  in  the  boxes  as  nearly  level  as  possible, 
and  the  volume  of  concrete  measured  by  taking 
twelve  points  along  the  edge  and  four  through 
the  center,  to  obtain  the  average  depth.  The 
proportions  of  the  concrete  and  the  resulting 
volumes  are  given  in  the  accompanying  table, 
the  mortar  in  every  case  being  composed  of  1 
barrel  of  Atlas  cement  and  8  cubic  feet  of  sand, 
mixed  with  16  gallons  of  water: 

Depth 

Stone,  In  box,  Volume, 

Sample.                               cu.  ft.             ft.  cu.  ft. 

1     16                 0.46  16.56 

2     16                 0.48  17.28 

3     24                 0.67  24.12 

4     24                 0.68  24.48 

.-1     21.5              0.60  21.60 

6     21.5              0.62  22.32 

One  sample  of  each  mixture  was  broken,  and 
the  sections  showed  in  each  case  that  the  con- 
crete was  thoroughly  homogeneous  and  all  voids 
filled.  It  was  Mr.  Souther's  opinion  that  the 
concrete  was  mixed  a  little  too  dry,  and  that  if 
about  20  gallons  of  water  had  been  used,  the 
concrete  would  have  been  even  better.      These 


FuRENS  Dam. 
View  of  Down-Stream  Face  Showing  Shape  of  Gorge. 


to  the  Chief  of  Engineers  on  the  defenses  of 
the  mouth  of  the  Columbia  River,  gives  figures 
demonstrating  that  he  considered  the  content  of 
a  barrel  of  Portland  cement  for  the  purpose  of 
concrete  to  be  4  cubic  feet.  The  volume  of  a 
barrel  of  Portland  cement  is  established  by  the 
Aurora,  Elgin  &  Chicago  Railway,  which  has 
used  concrete  construction  extensively,  by  the 
following  clause  in  its  specifications:  "The 
proportions  above  expressed  are  units  of  vol- 
ume, a  quarter-barrel  sack  of  Portland  cement 
as  packed  by  the  manufacturer  being  accepted 
as  a  cubic  foot.  The  sand  must  be  measured 
loosely." 

Concerning  the  volumes  of  mortar  to  be  used 
in  a  concrete,  the  report  of  Mr.  Souther,  already 
referred  to,  contains  data  of  interest.  These 
tests  were  made  for  the  purpose  of  verifying 
the  results  of  work  on  which  the  contractor's 
return  was  governed  by  the  amount  of  stone  a 
1:  2  mortar  would  flush.  Mr.  Souther  found 
that  one  barrel  of  cement  (taken  at  4  cubic 
feet)  plus  8  cubic  feet  of  sand,  when  mixed  with 
16  gallons  of  water  made  8.35  cubic  feet  of  mor- 
tar, and  that  the  stone  experimented  with  con- 
tained  45.05    per   cent,   of  voids;    so  that   8.35 


tests  show  that  the  volume  of  concrete  exceeded 
that  of  the  stone  only  slightly  in  samples  3  and 
5  and  7  per  cent,  in  sample  2.  Major  Fisk 
states,  in  the  report  already  referred  to,  that  it 
required  24  cubic  feet  of  crushed  rock,  11  cubic 
feet  of  sand  and  3  cubic  feet  of  cement  to  make 
1  cubic  yard  of  concrete.  This  gives  an  in- 
crease of  bulk  of  concrete  over  stone  of  12% 
per  cent.  Major  (now  Lieutenant  Colonel) 
Henry  M.  Adams  reports  on  work  at  the  en- 
trance to  New  York  harbor  that  it  required  as 
the  mean  of  4,360  cubic  yards  of  concrete,  0.90 
cubic  yards  of  stone,  0.45  cubic  yards  of  sand 
and  1.10  barrels  of  cement  to  make  a  cubic  yard 
of  concrete,  and  for  8,736  cubic  yards  of  con- 
crete the  cement  was  increased  to  1%  barrels 
per  cubic  yard.  At  Staten  Island,  in  placing 
5,873  cubic  yards  of  concrete,  he  averaged  0.90 
cubic  yards  of  stone,  0.40  cubic  yards  of  sand 
and  1.125  barrels  of  cement.  The  increase  of 
concrete  over  stone  was  11.1  per  cent,  on  this 
work,  therefore. 

Two  specifications  that  varied  greatly  in  re- 
gard to  deflniteness  in  stating  the  proportions 
were  mentioned.  One  was  for  some  important 
work  in  New  York  State,  in  which  the  mixture 


for  the  predominating  portion  of  the  work  wad 
stated  as  follows,  the  proportions  for  the  other 
parts  only  varying  in  the  amounts  of  aggre- 
gate to  be  used:  "Concrete  for  massive  con- 
struction, such  as  retaining  walls,  column 
foundations  and  inverts  will  usually  be  propor- 
tioned as  1  part  by  volume  of  Portland  cement, 
and  8  parts  by  volume  of  aggregate  of  stone, 
gravel  and  sand";  and  again:  "The  proitortion 
of  stone,  gravel  and  sand  will  be  varied  from 
time  to  time  by  the  engineer  as  he  may  require, 
in  order  to  secure  an  aggregate  as  nearly  as 
possible  free  from  voids,  taking  into  account 
the  sizes  and  qualities  of  the  materials  fur- 
nished." In  this  specification  there  is  nothing 
to  show  what  the  engineer  Intended  to  use  as 
his  base  unit.  Mr.  Graves  has  measured  bar- 
rels as  small  as  3.24  cubic  feet,  and  Mr.  Souther 
has  placed  the  loose  volume  of  a  barrel  of  ce- 
ment at  4.16  cubic  feet.  The  comparative  cost 
of  the  ingredients  only,  in  one  cubic  yard  of 
concrete  at  the  price  in  force  when  this  con- 
tract was  let,  and  with  voids  of  45  per  cent, 
in  the  broken  stone  will,  according  to  Mr.  Craw- 
ford, be:  With  a  base  unit  of  3.24  cubic  feet, 
$4.39,  and  with  a  unit  of  4.16  cubic  feet  only 
$3.92,  showing  a  possible  extreme  divergence 
of  opinion  equal  to  47  cents,  surely  worth  con- 
sidering, as  the  concrete  amounted  to  90,000 
cubic  yards.  The  other  specification  referred 
to  was  lor  work  in  Virginia,  in  which  the  en- 
gineer specified  exactly  the  number  of  cubic 
feet  of  both  sand  and  stone  required  per  bar- 
rel of  cement  lor  each  class  of  concrete.  The 
Aurora,  Elgin  &  Chicago  specifications  already 
quoted  accomplish  the  same  result  by  defining 
the  volume  of  a  sack  of  Portland  cement. 

In  the  "Transactions"  of  the  American  So- 
ciety of  Civil  Engineers,  volume  42,  page  125, 
Mr.  Allen  Hazen  describes  a  convenient  method 
of  determining  the  voids  by  first  determining 
the  specific  gravity  of  the  material  as  a  whole, 
including  the  voids.  The  percentage  of  space 
occupied  by  the  particles  is  then  obtained  by 
dividing  the  specific  gravity  of  the  mass,  in- 
cluding the  voids,  by  the  specific  gravity  of  the 
solid^  particles,  and  the  voids  are  represented 
by  the  difference  between  the  whole  volume 
and  the  space  occupied  by  the  solid  particles. 
Mr.  Hazen  called  attention  to  the  necessity  for 
determining  the  amount  of  water  in  the  ma- 
terial after  the  test,  if  any  considerable  amount 
were  present,  and  further  stated  that  the  spe- 
cific gravity  of  the  solid  particles  could  usually 
be  assumed  as  close  to  2.65.  Wishing  to  verify 
this  value  of  2.65  for  the  sand  and  broken  stone 
used  in  the  neighborhood  of  Hartford.  Mr.  Craw-' 
ford  had  investigations  made  of  samples  of 
sand  from  Burnside,  Conn.  One  of  these  sam- 
ples, marked  damp  sand,  was  an  average  speci- 
men of  the  sand  as  it  comes  from  the  bank, 
and  is  ordinarily  used  in  concrete.  The  other 
specimen,  marked  dry  sand,  had  been  artificial- 
ly dried  for  use  in  the  sprinklers  of  the  cars 
of  the  Hartford  Street  Railway  Company.  The 
stone  was  trap  rock  from  the  quarry  of  the 
Hartford  Trap  Rock  &  Supply  Company. 

Tests  of  three  pieces  of  the  trap  rock  gave 
2.993,  2.984,  and  2.974,  or  an  average  of  2.984. 
On  this  basis,  assuming  watei'  at  62.36  pounds, 
the  weight  per  cubic  foot  of  the  trap  rock  is 
186.1  pounds.  In  testing  the  dry  sand  a  clean 
glass  bottle  of  known  volume  was  weighed 
empty,  the  dry  sand  poured  in  a  slow  stream 
into  the  bottle,  the  latter  being  hit  lightly  with 
a  pencil  a  few  times  to  settle  it,  then  struck 
off  flat,  and  weighed.  The  apparent  specific 
gravity  of  the  sand  was  1.48,  equivalent  to  a 
weight  of  92.3  pounds  per  cubic  foot.  Water- 
was  then  carefully  added  to  the  sand,  and  the 
weight  of  the  bottle  plus  the  sand  plus  the  wa- 
ter to  fill  the  voids  was  found.  The  voids  filled 
with  water  amounted  to  37.8  per  cent,  of  the 
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total,  and  the  actual  rolume  of  the  sand  parti- 
cles was  62.2  per  cent.  The  specific  gravity  of 
the  sand  particles  was  found  to  be  2.37,  equiva- 
lent to  a  weight  of  147.8  pounds  per  cubic  foot. 
The  percentage  of  voids  was  37.6. 

The  moist  sand  was  examined  in  exactly  the 
same  way.  Owing  to  the  moisture  the  sand  did 
not  flow  as  readily  into  the  bottle  as  the  dry 
sand  had  done,  but  the  filling  was  obtained  as 
nearly  as  possible  like  the  first  case.  The  ap- 
parent specific  gravity  was  found  to  be  1.13, 
giving  a  weight  per  cubic  foot  of  70.47  pounds. 
The  bottle  was  then  filled  with  water  as  before, 
and  the  real  specific  gravity  of  the  sand  parti- 
cles was  found  to  be  2.38,  corresponding  to  a 
weight  per  cubic  foot  of  148.5  pounds.  The 
percentage  of  voids  was  52.5.  Another  test  of 
the  damp  sand  showed  the  percentage  of  voids 
to  be  49. 

For  a  concrete  bridge  of  three  arches  having 
a  2-foot  rise,  15-foot  span,  a  thickness  at  the 
crown  of  1  foot  10  inches,  and  thickness  of  the 
center  piers  of  3  feet,  built  under  Mr.  Craw- 
ford's directions,  the  concrete  was  proportioned 
as  follows:  For  the  arches,  8  and  16  cubic  feet 
of  sand  and  stone  respectively  to  each  barrel 
of  Portland  cement,  and  for  all  other  parts,  12 
and  24  cubic  feet  respectively. 

Mr.  Crawford  concludes:  First,  it  is  desirable 
to  fill  the  voids  in  the  broken  stone  with  just 
as  good  a  mortar  as  the  nature  of  the  work 
and  the  available  cash  will  warrant,  but  it  is 
not  desirable  to  use  an  amount  of  mortar  very 
much  in  excess  of  the  voids.  This  excess  is 
limited  in  the  1901  specifications  for  concrete 
on  the  middle  division  of  the  New  York  State 
canals  to  from  1  to  2  per  cent.  Second,  avoid 
ambiguity  in  specifications  by  stating  clearly 
either  the  number  of  cubic  feet  of  both  sand 
and  broken  stone  to  be  used  to  each  barrel  of 
cement,  or  the  volume  assumed  for  the  barrel 
of  cement  in  proportioning  the  mixture. 

In  the  discussion  following  this  paper  Major 
Charles  F.  Powell,  Corps  of  Engineers,  U.  S.  A., 
referred  to  some  work  under  his  charge  many 
years  ago  on  the  Columbia  River,  Oregon, 
where  he  made  some  experiments  with  a  con- 
crete using  the  run  of  the  crusher.  The  rock 
used  was  basalt,  and  briquettes  made  with  the 
sand  from  the  crusher  gave  results  equal  to 
those  obtained  by  the  use  of  the  natural  sand. 
Ultimately  he  obtained  a  mixture  of  the  nat- 
ural and  crusher  sand  that  gave  results  20,  30, 
and  even  40  per  cent,  better  than  those  ob- 
tained with  the  natural  sand  of  that  region. 
Mention  was  made  of  the  use  of  broken  stone 
with  no  sand  at  all  for  sidewalks  in  St.  Louis. 
Major  Powell  also  spoke  of  some  work  on  the 
Monongahela  River  where  the  concrete  was 
specified  to  be  1  part  by  volume  of  cement,  3 
parts  sand,  and  5  to  8  parts  broken  stone  or  a 
mixture  of  broken  stone  and  gravel,  the  re- ' 
qulrement  being  that  all  voids  should  be  filled. 
At  first  it  was  necessary  to  use  1:3:5,  but  final- 
ly by  the  use  of  a  fine  gravel  the  contractor 
was  enabled  to  use  the  proportion  1:3:7%. 
Speaking  of  the  use  of  granulated  slag  instead 
of  sand  at  Pittsburg,  he  stated  that  briquettes 
made  with  the  slag  gave  better  results  than 
those  made  with  the  best  Allegheny  sand  ex- 
cept at  first,  when  the  values  were  about  equal. 
At  the  end  of  a  month  or  so  the  slag  briquettes 
showed  fine  cracks,  and  it  was  thought  that 
the  slag  could  not  be  depended  on.  However, 
throwing  out  four  defective  specimens  from  ten 
tested,  the  other  six  briquettes  made  from  slag 
sand  gave  values  much  above  those  obtained  by 
the  use  of  the  Allegheny  sand. 


The  Taylor- White  Process    of    Treating 
Tool-Steel. 

Abstract  of  the  report  of  the  Committee  of  the 
Franklin  Institute  on  the  Invention  of  Maunsel 
White  and  Fred  W.  Taylor.  Sub-Committee  :  Charles 
Day,  James  Christie,  Coleman  Sellers,  Arthur  Falke- 
nau,   Wilfred    Lewis. 


About  three  years  ago  an  extensive  series  of 
experiments  were  undertaken  at  the  Bethle- 
hem Steel  Works,  by  Messrs.  Taylor  and  White, 
in  order  to  determine  the  relative  efficiency  of 
various  brands  of  tool-steel  on  the  market  at 
that  time.  There  are  two  distinct  classes  of 
tool-steel,  namely,  carbon  and  air  or  self-hard- 
ening. The  latter  brand,  the  result  of  Mushet's 
work,  has  completely  replaced  the  carbon  steel 
for  roughing,  its  comparative  efficiency  approx- 
imately being  1.5  to  1.0.  Mushet  discovered 
that  by  the  addition  of  manganese  and  tung- 
sten to  tool-steel  it  maintained  its  cutting  edge 
at  much  higher  temperatures  and  consequently 
much  higher  speeds  were  possible.  The  gen- 
eral introduction  of  this  steel  did  not,  however, 
take  place  as  rapidly  as  one  would  suppose, 
the  manufacturers  failing  to  appreciate  the 
great  economy  realized  by  using  it.  In  fact, 
very  few  of  the  shops  that  did  use  it  obtained 
the  greatest  efficiency  possible,  as  no  knowl- 
edge of  cutting  speeds  and  feeds  was  at  hand. 

In  the  experiments  referred  to  it  was  found 
that  the  results  obtained  from  different  tools 
made  from  the  same  steel  varied  greatly,  and 
it  was  accounted  for  by  variations  in  the 
process  of  hardening.    It  was  found  that  those 


£ 

X 

IX 

c 

y 

5 

/ 

/ 

/ 

^ 

/ 

/ 

c 

/ 

-Q- 

/ 

J^ 

^ 

^ 

N 

s. 

/ 

c 

\ 

' 

V 

s 

^ 

-> 

^S 

^ 

I 

\ 

c 

\ 

I 

D 

c 

? 

d 

C 

3 

c 

> 

c 
c 
o 

c 

c 

5 
3 

8 

01 

The  American  Foundrymen's  Association 
will  hold  its  annual  meeting  in  Milwaukee, 
June  9  to  11.  Dr.  Richard  Moldenke,  secretary, 
address.  P.  O.  box  432,  New  York  City. 


Temperatures,    Degrees   Fahrenheit 

Curve  Showing  the  Bbeakino  Down  Point. 

cooled  from  a  very  high  temperature  gave  re- 
markable results  far  surpassing  anything  yet 
accomplished.  It  must  be  understood  at  this 
point,  that  all  air-hardening  steel,  manufactured 
up  to  this  time,  was  hardened  by  heating  to 
a  cherry-red  and  either  allowed  to  cool  gradu- 
ally or  in  a  blast  of  air.  Users  were  invariably 
cautioned  against  overheating,  cherry-red  be- 
ing specified  as  the  desired  temperature.  In 
carrying  out  the  experiments  a  66-inch  Bement- 
Miles  lathe  was  belted  to  an  Evans  friction- 
cone  countershaft,  it  in  turn  being  geared  to  a 
40-horse-hower  Westinghouse  motor.  By  this 
means  any  desired  speed  could  be  obtained. 
A  depth  of  cut  of  3/16  inch  and  feed  of  1/16 
inch  with  a  duration  of  test  of  twenty  minutes 
was  adopted  as  standard.  Two  hundred  tons 
of  I'orgings  were  cut  up  in  carrying  out  this 
work,  the  total  cost  aggregating  $100,000. 

In  the  patent  specifications  Messrs.  Taylor 
and  White  say  in  part:  "Our  invention  relates 
to  the  manufacture  of  tools  for  cutting  metals 
or  similar  uses  where  the  tool  is  highly  heat- 
ed in  performing  its  work,  the  object  of  our 
invention  being  to  provide  a  tool  capable  of 
working  at  higher  temperature,  and  conse- 
quently doing  more  work  in  a  given  time  than 
the  tools  as  heretofore  made."  The  above  state- 
ments make  it  very  clear  that  the  tool  Is 
adapted  to  roughing  work  only,  and  unless  suf- 
ficient speed  can  be  obtained,  no  gain  in  out- 
put can  be  had.  We  wish  to  make  this  point 
perfectly  clear. 


Again,  in  the  patent  papers,  we  find  a  gen- 
eral statement  of  the  invention:  "Our  inven- 
tion is  based  on  our  discovery  that,  while  it 
is  true  tools  made  of  air-hardening  steels  all 
deteriorate  at  temperatures  in  excess  of  a 
bright  cherry-red  (though  it  must  be  under- 
stood, not  all  at  the  same  temperature),  it  is 
also  true  that  when  air-hardening  steels  are 
made  with  certain  constituents  in  ascertained 
proportions  this  deterioration  only  prevails  dur- 
ing a  limited  range  of  temperatures  above  the 
bright  cherry-red ;  that  is  to  say,  from  about 
1,550  degrees  Fahr.  to  about  1,700  degrees  (cor- 
responding to  a  light  salmon  color),  and  on  our 
further  discovery  that  above  this  range  of  tem- 
perature, which  we  will  call  the  "breaking- 
down  point."  and  from  1,725  degrees  up  to  a 
temperature  at  which  the  steel  softens  or  crum- 
bles when  touched  with  a  rod  (approximately 
1,900  or  2,000  degrees)  the  efficiency  of  tools 
of  such  special  steels;  that  is  to  say,  their  cut- 
ting speeds,  and  also  their  uniformity  in  -effi- 
ciency, is  greatly  increased  and  largely  so  in 
proportion  to  the  degree  of  heat  to  which  they 
are  raised.  This  is  so  much  the  case  that  their 
cutting  speed  may  be  stated  to  be  from  IVii  to 
2^4  times  that  of  the  tool  heated  as  heretofore, 
to  a  temperature  below  the  breaking-down 
point.  The  accompanying  curve  of  tempera- 
ture and  cutting  speed  shows  in  a  graphical 
manner  the  principle  of  the  Taylor-White  dis- 
covery, and  also  the  reason  why  a  cherry-red 
was  deemed  best  heretofore,  as  the  curve  falls 
off  at  this  point. 

When  treated  with  the  higher  heats  and  to 
obtain  the  best  results,  the  steel  of  the  tools 
shows  under  the  microscope  a  distinctly  large- 
grained  structure,  in  many  cases  intercepted 
with  austenito  or  microconstituent  of  steel  dis- 
covered by  Osmond,  the  chemical  composition 
of  which  is  unknown,  and  which,  according  to 
the  best  authorities,  has  never  been  met  with 
in  the  industrial  treatment  of  steel.  The  tool 
is  cooled  rapidly  from  the  high  heat  to  a  point 
below  the  breaking-down  temperature  in  a  lead 
bath,  then  slowly  in  the  air  or  lime,  etc.,  as 
the  case  may  be.  It  is  very  essential  that  at 
no  time  the  temperature  should  rise,  as  in  such 
a  case  the  tool  would  be  seriously  impaired. 
After  the  tool  has  cooled  off,  its  efficiency  Is 
found  to  be  further  increased  by  subjecting  it 
to  what  is  termed  the  low  heat  for  about  ten 
minutes,  this  temperature  ranging  from  700 
to  1,200  degrees. 

The  tool,  after  being  forged,  is  placed  in  a 
coke  furnace,  where  it  is  heated  gradually  to  a 
high  heat,  the  latter  being  designated  as  the 
point  at  which  the  steel  crumbles  when  tapped 

Test.s  of  Tool  Steel  on  Three  Forgings  with  1/16-lnch 

Feed  and  3/16-iiich  Depth  of  Cut. 
Duration     Cutting 

of  cut.        speed.  Condition 

Tool-steel  tested.        Ins.      ft.  per  min.  of  tool. 

Forging  A- 

T.  W.   II.   2313...      20                11  Fair 

Mushet    13%              r>  Point  gone 

Mushet    12'/..              SVj  Completely  gone 

Sanderson    20                 3 'A  Completely  gone 

Boreas    20                  A\-2  Completely  gone 

Mushet    4                 'A  Completely  gone 

Baeburn    20                  3  r<iir 

Mushet    20                  3  Gone 

Forging  IS  — 

T.   W.  .M.  E.  280G.      20              140  Good 

Sanderson    20               72  Fair 

Mushet    1  %            72  Gone 

Boreas    3.8             .  .  Gone 

Mushet     10                00  Gone 

Sanderson   19 '4            82  Gone 

KenJ.    Athii, 13                82  Gone 

T.   W.   M.  R.  27.-)7.      20              luC  Good 

Forging  C  - 

T.  W.  1!.  0.3 20                70  Gone 

Boreas    20                55  Good 

Boreas    .*{.8             .  .  Gone 

Mushet    20               50  Gone 

Benl.    Atha 20                50  Good 

T.  W.  B.  0.3 20                70  Good 

BenJ.    Athn 3"/.             ..  Cone 

Chemical  Composition  of  the  Forgings. 

A  B                 C 

Carbon    0.870  0.10.".         •3.8.S4 

Manganese'    0.02  0.3fi              0.43 

Silicon    0.24  0.02.".            0.98 

Phosphorus     0.02.'.  O  023            0.298 

Sulphur   0.028  (1.03.".            O.CiS 

•Combined,  0.000;  graphite.  2.948. 
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with  a  rod.  As  the  tool  is  incandescent  at  this 
point,  it  is  necessary  that  the  operator  wear 
colored  glasses  while  testing  for  heat.  After 
heating,  the  tool  is  rapidly  drawn  from  the  fur- 
nace and  plunged  into  a  lead  bath,  in  a  cast  iron 
retort  heated  from  below  by  means  of  a  coke 
fire,  the  intensity  of  which  may  be  increased  at 
will  by  means  of  a  blast  of  air.  If  the  tem- 
perature rises  too  high,  a  closed  pipe,  which 
has  cold  water  circulating  in  it,  can  be  lowered 
into  the  bath. 

Three  different  test-pieces  were  experimented 
on,  two  of  steel  and  one  of  cast  Iron.  All  the 
tools  tested  were  brands  on  the  market  at  the 
time  the  Taylor-White  patents  were  granted. 
An  examination-  of  the  accompanying  tables 
show  for  the  86  C.  forging  or  test-piece  that 
the  relative  efficiency  of  the  treated  tool  and 
best  untreated   tool  Is   11  to  3  or  more   than 


ing  metal  at  the  rate  of  353  pounds  per  hour 
and  was  red-hot  5/16  inch  from  the  point.  The 
color  was  distinctly  visible  in  the  daylight,  no 
stronger  proof  being  needed  of  the  high  heat 
at  which  these  tools  maintain  their  cutting 
edge.  At  the  end  of  twenty  minutes  the  edge 
of  the  tool  was  carefully  examined  with  a  mag- 
nifying glass  and  found  to  be  perfect.  In  fact, 
the  original  grinding-marks  could  still  be  de- 
tected. 


Ventilation    and    Heating   in   the   East 
High  School,  Rochester,  N.  Y.— II. 

The  mechanical  plant  furnishing  the  power 
and  steam  for  the  ventilating  and  heating  has 
some  special  features.  Under  ordinary  working 
conditions  when  the  school  is  occupied  for  five 
four-hour  sessions  per  week  the  boilers  are  run 


all  air  circulation  as  by  a  special  provision  a 
moderate  flow  is  still  maintained.  The  heaters 
are  also  arranged  to  run  on  a  gravity  low  pres- 
sure steam  system  during  the  periods  when  the 
fans  are  not  in  operation.  The  fresh  air  Inlets 
and  the  foul  air  outlets  in  the  attic  are  closed 
from  the  basement  by  the  pneumatic  device 
previously  described  and  the  warm  air  circu- 
lates through  the  rooms  and  into  the  attic,  re- 
turning to  the  fan  through  the  fresh  air  duct 
and  shaft. 

The  boiler  equipment  and  a  detail  of  the 
stack  are  given  in  plan  and  elevation  in  an  ac- 
companying cut.  The  boilers  Include  one  bat- 
tery of  three  125-horse-power  horizontal  tubular 
boilers  manufactured  by  the  Atlas  Engine 
Works,  of  Indianapolis,  and  a  similar  10-horse- 
power  boiler  of  the  same  make.  The  larger 
boilers  are  20  feet  long,  72  inches  in  diameter 
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BOILER  PLANT.  SHOWING  STACK  ECONOMIZER. 


3.5  to  1,  for  the  soft  forging  (10  carbon)  156 
to  70  or  2.2  to  1,  and  tor  the  cast  iron  70  to 
55  or  slightly  less  than  1.3  to  1.  These  figures 
show  that  for  steel  the  efficiency  is  much  great- 
er for  hard  forgings  than  for  soft,  but  even  in 
the  latter  case  exceeds  two  to  one,  while  as 
we  might  expect  the  saving  on  cast  iron  is  much 
less,  being  about  1%  to  1.  On  hard  castings, 
however,  the  gain  is  much  more,  often  reach- 
ing 2  to  1,  and  on  this  account  it  is  well  adapt- 
ed to  certain  work.  In  proof  of  the  latter  state- 
ment we  might  add  that  at  the  Link-Belt  En- 
gineering Company's  works,  Nicetown,  hard- 
sprocket  wheels  can  be  bored  at  more  than 
double  the  speed  with  Taylor-White  tools. 

Reference  to  the  table  shows  a  cutting  speed 
of  156  feet  per  minute,  with  3/16-inch  depth  of 
cut  and  1/16-inch  feed.    This  tool  was  remov- 


under  60  pounds  pressure  with  all  steam  en- 
gines and  pumps  in  operation.  During  the  bal- 
ance of  the  day  and  nights  and  holidays  when 
no  ventilation  is  needed,  the  fans  are  stopped. 
This  reduces  the  consumption  of  steam  and 
less  draft  is  needed  so  the  stack  fan  may  be 
shut  down.  The  boiler  pressure  may  be  reduc- 
ed to  5  pounds,  that  ordinarily  used  for  heat- 
ing, and  the  steam  supplied  directly  by  by-pass- 
ing the  reducing  valves.  The  feed  pumps  may 
also  be  stopped  as  the  boilers  are  so  equipped 
that  under  the  above  conditions  they  may  be 
fed  by  gravity  with  the  returns  of  the  heating 
system.  It  will  be  seen  that  all  of  this  will 
greatly  lighten  the  work  of  the  fireman  and 
night  attendant,  there  being  practically  nothing 
to  watch  but  the  water  level  and  the  fires. 
The  stopping  of  the  fans  does  not  preclude 


and  contain  twenty-six  6-inch  tubes.  They  each 
have  a  total  heating  surface  of  1,066  square 
feet  and  a  grate  surface  of  30  square  feet.  The 
10-horse-power  boiler  is  7  feet  long  and  36 
inches  in  diameter.  The  grates  of  all  of  the 
boilers  are  of  the  shaking  and  dumping  pat- 
tern, supplied  by  Neemes  Bros.,  Troy,  N.  Y. 

Each  125-horse-power  boiler  has  a  3-inch 
blow-off  pipe  leading  into  the  main  connecting 
with  the  blow-off  tank  in  the  floor  at  the  rear 
of  the  boilers.  All  piping  exposed  to  fire  is 
wrapped  with  %-inch  asbestos  rope  and  the  fit- 
tings are  of  malleable  iron.  The  blow-off  tank 
is  30  Inches  in  diameter  at  the  top  and  31 
inches  high.  It  has  a  trapped  overflow  and  a 
3-lnch  vapor  pipe  carried  up  in  one  of  the 
spaces  at  the  angles  of  the  brick  work  around 
the  boiler  stack.     The    blow-off    pipe    of    the 


354 


THE    ENGINEERING     RECORD. 


Vol.  47,  No.  lo. 


small  boiler  is  2  inches  in  diameier  and  being 
below  the  sewer  connects  with  a  bilge  siphon 
crock  perforated  with  small  holes  and  set  in 
the  space  under  the  stack  fan.  A  Braender  au- 
tomatic bilge  siphon  with  a  differential  piston 
ralve  which  will  raise  the  water  (i  feet,  is 
placed  in  the  crock  and  is  supplied  with  steam 
from  the  high  pressure  main.  A  branch  is  also 
taken  from  the  nearest  water  main  so  that  the 
siphon  may  be  run  by  water  pressure  when 
steam  is  not  available.  The  discharge  from  the 
siphon  connects  with  the  blow-off  pipe  back  of 
the  boilers.  A  2-lnch  vapor  pipe  runs  from  the 
bilge  siphon  crock  and  connects  with  the  vapor 
pipe  from  the  blow-off  tank.  In  case  of  emer- 
gency the  crock  may  be  emptied  by  a  steam  jet 
siphon  having  a  2-inch  discharge  and  operated 
at  full  boiler  pressure. 

The  125-horse-power  boilers  are  installed  to 
operate  by  either  natural  of  mechanical  draft. 
A  110-inch  Sturtevant  blower  is  placed  with  its 
suction  covering  the  end  of  the  smoke  breech- 
ing and  its  top  discharge  connecting  into  the 
base  of  the  stack.  A  45-degree  by-pass  contain- 
ing a  balanced  damper  operated  by  a  Lawrence 
damper  regulator,  short-circuits  the  fan  when 
natural  draft  is  wanted.  In  the  horizontal  pipe 
to  the  stack  fan  a  hand-operated  balanced 
damper  is  placed.  Both  dampers  may  be  work- 
ed from  the  floor.  In  the  14-inch  smoke  pipe 
from  the  small  boiler,  which  is  for  summer  use, 
is  a  balanced  damper  controlled  by  a  Clark 
damper  regulator.  Two  hydraulic  air  com- 
pressors for  the  operation  of  the  damper  regu- 
lators and  all  other  pneumatic  devices  are  in- 
stalled in  the  boiler  room.  The  smoke  outlet 
of  each  boiler  is  equipped  with  a  damper  which 
may  be  reached  from  the  front  of  the  boiler 
and  locked  in  any  position. 

The  smoke  pipes  and  stack  are  of  No.  10 
sheet  steel  and  are  40  inches  in  diameter. 
Around  all  smoke  pipes  and  connections  ex- 
posed in  the  boiler  room,  a  %-inch  air  space  is 
formed  with  metal  lath  over  small  angles  and 
covered  with  1-lnch  of  magnesia  plaster.  The 
brick  chimney  is  square  and  contains  a  circu- 
lar lining  5  feet  8  inches  in  diameter  concen- 
tric with  the  steel  stack.  A.  helical  vane  or 
partition  winds  down  the .  space  between  the 
stack  and  the  lining,  forming  a  passage 
through  which  the  air  supply  for  the  furnaces 
is  drawn  down  around  the  stack.  Above  the 
roof  a  copper  flashing  encircles  the  stack  and 
stops  oft  the  surrounding  air  passage.  The 
inlet  to  the  passage  is  in  the  attic  where,  as 
has  been  shown,  the  vents  of  all  rooms  are  dis- 
charged except  those  from  locker  rooms  and 
toilets.  This  arrangement  not  only  assists  the 
removal  of  vitiated  air  from  the  building,  but 
also  supplies  the  initial  air  to  the  stack  econo- 
mizer at  a  higher  temperature  than  if  it  were 
taken  directly  from  out  of  doors. 

In  the  basement  the  air  passage  communi- 
cates with  an  underground  duct  excavated  back 
of  the  ash  pits  and  opening  into  them.  ^ 
heavy  cast  iron  damper  controlled  from  the 
front  of  the  boiler  is  provided  for  the  regula- 
tion of  the  air  to  each  one.  The  10-horse-power 
boiler  is  not  equipped  for  induced  draft.  It 
receives  its  air  in  the  ordinary  manner  through 
the  doors  of  the  ash  pit  and  discharges  its 
waste  gases  into  the  stack  above  the  fan.  The 
stack  fan  has  a  wheel  66  inches  in  diameter 
and  36  Inches  wide,  direct-driven  by  a  6x5-inch 
donble-enclosed  vertical  engine  at  speeds  vary- 
ing according  to  the  demands  on  the  boilers. 
The  operation  is  automatic  by  means  of  a  Fos- 
ter fan-engine  regulator  valve. 

A  speed  of  about  57  revolutions  per  minute 
at  which  the  fan  will  discharge  about  3,800 
cubic  feet  of  air  in  one  minute,  is  figured  to  be 
sufficient  to  supply  two  of  the  large  boilers 
under  full  load.     The  helical  path  of  the  air 


has  a  cross  section  of  12  square  feet,  hence  the 
velocity  through  it  is  320  feet  per  minute.  The 
length  of  the  path  being  60  feet,  the  air  is  in 
the  passage  only  about  1/5  of  a  minute.  As- 
suming that  the  stack  will  give  off  1,500  British 
thermal  units  per  square  foot  of  surface  per 
hour,  or  25  per  minute,  then  its  293  square  feet 
will  emit  7,325  heat  units  in  one  minute,  and 
this  would  mean  that  the  3,800  cubic  feet  of  air 
passed  in  one  minute  will  be  raised  106  degrees. 
With  the  air  in  the  attic  at  70  degrees  initially, 
it  will  be  delivered  to  the  furnaces  at  nearly 
176  degrees.  The  object  of  the  apparatus  is 
to  allow  for  the  use  of  cheap  fuel  and  to  effect 
the  saving  of  part  of  the  heat,  which  would  be 
lost  in  the  heating  of  the  air  in  the  combustion 
chamber,  through  the  utilization  of  heat  other- 
wise lost  in  the  waste  gases. 

The  coal  storage  space  shown  on  the  plan  of 
the  boiler  house  has  a  capacity  of  about  180 
tons.  The  coal  is  taken  from  the  bin  to  the 
furnaces  in  a  four-wheeled  truck  and  may  be 
weighed  on  a  platform  scale  located  near  the 
bin.  Ashes  are  stored  in  the  space  under  the 
engineer's  shop,  whence  they  are  raised  to  the 
ground  level  by  a  hand  power  ash  lift  and  re- 
moved by  carts. 

Each  boiler  is  provided  with  two  pop  safety 
valves  on  a  Y  fitting;  one  is  of  the  ordinary 
type  set  at  68  pounds,  the  other  of  the  lock-up 
type  set  at  70  pounds.  A  wire  rope  from  each 
valve,  by  which  it  may  be  unseated,  extends 
down  the  face  of  the  boiler.  Pipes  are  run 
from  the  lower  pressure  valves  uniting  in  a 
6-inch  riser  to  the  atmosphere  over  the  middle 
boiler.  The  5-inch  steam  outlets  from  the  boil- 
ers are  connected  by  5-inch  branches  to  the  7- 
inch  main,  from  which  the  steam  supplies  are 
taken  for  the  stack  fan  engine  and  the  assem- 
bly hall  fan  engine.  After  the  main  passes 
through  the  boiler  room  wall  into  the  main 
building  it  divides,  one  6-inch  branch  leading 
iu  each  direction  for  the  supply  of  the  fan  en- 
gines and  all  live  steam  heating  in  the  north 
and  south  wings  respectively,  the  latter  being 
(lone  at  a  reduced  pressure  of  15  pounds  or  less 
through  a  Kieley  regulating  valve.  An  Ash- 
ton  pop  valve  set  at  15  pounds  guards  any  fail- 
ure of  the  reducing  valve  and  a  gauge  shows 
the  pressure  at  all  times.  The  two  main  sup- 
plies extend  along  the  ceiling  of  the  lobbies  and 
the  north  and  south  corridors  in  the  basement 
with  branches  each  way  to  all  risers.  The 
risers  are  anchored  midway  in  their  height  and 
are  allowed  to  expand  in  both  directions.  Each 
contains  a  valve  at  the  base  by  which  the  sys- 
tem it  supplies  may  be  cut  out.  The  6-inch  main 
to  the  north  wing  is  also  tapped  for  the  steam 
supplies  to  the  feed  pumps. 

All  high  pressure  and  low  pressure  lines 
throughout  have  suitable  relief  pipes  wherever 
a  trap  or  pocket  occurs,  connected  to  the  near- 
est returns  on  the  same  pressure.  The  headers 
at  the  heaters  are  relieved  where  there  is  any 
likelihood  of  a  collection  of  condensation.  In 
the  supply  of  each  of  the  north  and  south  fan 
engines  a  3-inch  Baldwin  separator  is  inserted, 
each  being  provided  with  a  Kieley  high  pres- 
sure steam  trap.  The  drips  from  separators 
connect  with  the  nearest  drip  relief  pipe.  The 
10-horse-power  boiler  has  a  2%-inch  outlet  and 
through  a  main  of  that  size  supplies  the  hot 
water  boiler  with  high  pressure  steam,  and 
also  the  aspirating  coils  at  the  bases  of  the 
locker  and  toilet  vent  shafts  and  the  steam 
used  In  the  laboratories  for  experimental  pur- 
poses. A  short  branch  from  the  2%-inch  main 
ties  into  the  6-inch  main  supply  to  the  north 
wing  and  affords  a  supply  to  the  hot  water 
boiler  when  the  10-horse-power  boiler  is  not 
working.  The  laboratories  may  also  he  sup- 
plied from  the  6-inch  main. 

A  Baldwin  oil  separator  is  placed  in  the  ex- 


haust of  each  of  the  four  engines.  The  exhaust 
steam  from  the  assembly  hall  fan  and  the  stack 
fan  engines  is  used  in  the  tempering  coil  of 
the  assembly  fan  or  exhausted  to  the  atmos- 
l)here.  The  exhausts  of  the  fan  engines  of  the 
north  and  south  wings  are  similarly  arranged 
to  supply  their  own  tempering  coils.  On  occa- 
sion one  section  of  all  the  heater  coils  may  also 
be  supplied  with  exhaust  steam,  though  ordi- 
narily they  use  the  live  steam.  To  equalize  the 
various  exhaust  steam  systems  they  are  all 
connected  and  their  combined  excess  over  the 
demands  previously  mentioned  is  used  in  the 
heating  of  the  lunch  room  and  the  assembly 
hall  by  direct  radiation,  or  may  even  be  turned 
into  the  direct  radiation  for  the  entire  build- 
ing. The  other  heating  in  the  basement  em- 
ploys the  low  pressure  live  steam. 

The  returns  from  all  systems  except  those 
trom  the  assembly  hall  a^e  passed  to  a  receiv- 
ing tank  or  may  go  directly  to  the  pump.  The 
receiving  tank  is  36  inches  in  diameter  and  56 
inches  long.  When  desired  it  may  be  drained 
to  the  blow-off  tank  through  a  2-inch  pipe. 
From  the  receiving  tank  the  water  is  drawn 
by  an  M.  T.  Davidson  pump,  operated  by  a 
Mueller  automatic  regulator  and  forced  through 
a  feed  water  heater  to  the  boilers. 

The  feed  heater,  suspended  from  the  ceiling, 
has  a  shell  of  8-inch  pipe,  7  feet  long  and  con- 
tains 21  feet  of  1-inch  brass  pipe,  through 
which  the  feed  water  is  passed.  A  second  Da- 
vidson pump,  provided  with  a  receiver,  takes 
the  returns  from  the  assembly  hall  heater  and 
discharges  them  into  the  receiving  tank  or 
into  the  boiler  feed  system  as  desired,  and  is 
so  connected  that  its  suction  may  also  draw 
from  the  receiving  tank.  The  exhaust  from  the 
pumps  connects  into  the  exhaust  pipe  from  the 
stack  fan  engine.  When  the  returns  are  not 
sufficient  for  the  boiler  feed  additional  water 
is  taken  directly  from  the  cold  water  supply  to 
the  receiving  tank  or  may  be  first  passed 
through  the  feed  heater.  The  water  is  intro- 
duced into  the  receiving  tank  through  a  loop 
extending  nearly  its  length  and  back,  so  that 
it  is  nearly  the  temperature  of  the  contained 
liquid  before  it  is  allowed  to  mix  with  it. 

A  complete  system  of  high  pressure  and  ex- 
haust drip  lines  relieves  all  engines,  pumps  and 
otuer  apparatus  of  condensations.  The  high 
pressure  drips  from  separators  connect  into 
the  nearest  exhaust  return  from  a  heater  and 
thence  to  the  receiving  tank.  The  drips  from  the 
exhaust  side  being  greasy,  are  returned  to  the 
blow-off  tank.  The  feed  water  main  runs  along 
the  front  of  the  boilers  as  shown  on  the  boiler 
room  plan.  From  this  main  which  contains  a 
Worthington  hot  water  meter,  a  branch  is 
taken  for  each  boiler  and  continuing  over  the 
top  of  the  same  passes  down  behind  it  into  the 
gravity  return  pipe.  A  li^-inch  pipe  is  also 
provided  from  the  top  of  each  boiler  down  into 
the  blow-off  pipe  to  establish  a  circulation.  The 
feed  water  connections  for  the  small  boiler  are 
run  in  the  same  manner.  Connections  to  the 
main  feed  water  pipe  are  so  arranged  and 
valved  as  to  provide  each  boiler  with  city  water 
direct  when  necessary. 

From  the  6-inch  main  low  pressure  return 
pipe,  near  the  receiving  tank,  a  drop  is  made 
to  a  5-inch  gravity  return  pipe  which  runs  to 
the  back  of  the  boilers,  with  a  4-inch  branch  to 
each  boiler.  Where  the  gravity  returns  enter 
the  boilers,  a  special  connection  is  made,  as 
shown  on  the  elevation  of  the  boiler  room, 
which  continues  inside  the  boiler  as  a  2-inch 
heavy  brass  feed  pipe,  extending  from  the  rear 
head  to  within  2  feet  of  the  front,  then  rising 
and  returning  between  the  tubes  to  within  2 
feet  of  the  rear  head.  These  pipes  are  run 
within  the  boilers  beneath  the  water  line  and 
are  held  in  position  by  copper  stays. 
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The  apparatus  for  the  combined  heating  and 
ventilating  was  furnished  by  the  B.  F.  Sturte- 
vant  Company,  of  Boston,  Mass.,  and  the  John- 
son thermostats,  damper  regulators  and  hy- 
draulic air  compressors  were  supplied  by  the 
Electric  Service  Company,  of  Buffalo,  N.  Y. 
All  pipe  covering  on  steam  and  hot  water  pipes 
is  of  the  Magna  Bestos  or  air  cell  type  manu- 
factured by  the  Keasbey  &  Mattison  Company, 
of  Ambler,  Pa.  The  contract  price  for  the  heat- 
ing and  ventilating  plant  complete,  supplied  by 
Mr.  R.  T.  Ford,  of  Rochester,  was  f 35,000. 
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American  Society  of  Mechanical  Bngi 
NEERS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 


Dinner  of    the    Boston  Society  of    Civil 
Engineers. 

The  twenty-first  annual  dinner  of  the  Boston 
Society  of  Civil  Engineers  was  held  on  the 
evening  of  March  3  at  Hotel  Vendome,  Bosto]i, 
with  146  members  and  guests  present.  Presi- 
dent George  A.  Kimball  introduced  the  after-" 
dinner  speakers:  Attorney-General  of  Massa- 
chusetts Herbert  Parker;  Mr.  James  M.  Dodge, 
president  American  Society  of  Mechanical  En- 
gineers; Representative  Robert  Luce,  of  Somer- 
ville;  Mr.  Charles  F.  Scott,  of  Pittsburg,  Pa., 
president  American  Institute  of  Electrical  En- 
gineers; Prof.  George  F.  Swain,  of  the  Massa- 
chusetts Institute  of  Technology;  Mr.  S.  It. 
Kinnealey,  ex-president  of  the  Engineering 
Club  of  St.  Louis;  and  Captain  William  E.  Mc- 
Kay, president  of  the  New  England  Association 
of  Gas  Engineers.  In  his  address,  President 
Kimball  called  attention  to  the  fact  that  the 
society,  formed  in  1818,  is  the  oldest  engineer- 
ing society  in  America,  that  it  has  a  member- 
ship of  512,  is  financially  in  good  condition  and 
has  set  aside  $1,500  as  a  permanent  fund. 
Attorney-General  Parker,  son  of  Mr.  George 
A.  Parker,  a  founder  of  the  society,  made  a 
characteristic  speech  and  paid  tribute  to  the 
monuments  of  the  engineers.  He  said,  in  part, 
that  he  looked  upon  the  achievements  of  the 
profession  as  a  mark  of  the  progress  of  human 
intelligence  and  genius.  He  sometimes  thought 
that  lawyers  do  not  leave  much  to  remind  pos- 
terity that  they  have  lived,  but  he  has  seen 
monuments  that  civil  engineers  have  built. 
Speaking  of  the  construction  of  the  Wachusett 
dam  and  reservoir,  he  said:  "When  I  see  in 
the  central  part  of  the  State  where  I  live  hills 
moved  away,  valleys  filled  up,  rivers  directed 
and  a  vast  structure  rising  in  the  valley,  be- 
hind -which  a  vaat  lake  will  be  confined,  I  ask. 


What  monument  can  the  lawyer  leave  behind 
that  will  compare  with  this?  People  fear  that 
this  large  dam,  in  ponding  the  water,  threat- 
ens the  lives  of  dwellers  in  the  valley  night 
and  day;  but  the  issue  has  been  tried,  and  the 
valley  below  the  dam  is  found  to  be  as  safe 
hereafter  as  it  was  before.  However,  the  legal 
profession  has  lasting  monuments;  for  time  may 
overtake  and  destroy  these  structures,  but 
there  will  always  be  a  law  in  the  land." 

Mr.  Dodge,  after  reviewing  the  history  of  the 
guilds  which  all  trades  once  had,  pointed  out 
the  importance  of  the  trade  schools  to  young 
men,  and  the  need  of  such  schools  in  the  pres- 
ent condition  of  industry.  He  said  that  they 
should  be  encouraged  and  thereby  would  be  im- 
proved the  intelligence  of  the  workingman;  all 
professions  should  employ  the  best  of  skilled 
labor.  Mr.  Luce  spoke  on  the  increased  co- 
operation among  men,  the  large  public  works 
that  modern  legislatures  undertake  for  the 
good  of  the  public,  and  the  reliance  which  the 
legislature  places  on  the  technical  advice  of 
engineering  associations.  He  pleaded  that 
learned  bodies  keep  Massachusetts  a  center  of 
intelligence  and  skill,  and  set  the  standards 
of  work  high  and  keep  them  high.  Mr.  Scott 
indorsed  the  idea  of  cooperation,  and  said  that 
its  influence  would  be  shown  on  the  members 
of  the  societies  and  on  the  community.  He 
said  that  the  days  of  narrow  specialism  were 
past  and  that  the  modern  idea  of  mutual  inter- 
course, evidenced  in  the  formation  of  local  so- 
cieties, would  enable  engineers  to  better  under- 
take the  problems  of  progress.  He  suggested 
the  establishment  of  engineering  buildings  in 
large  centers,  where,  by  a  cooperation  of  so- 
cieties, men  of  various  professions  could  bene- 
fit by  coming  together.  Prof.  Swain,  as  a  direc- 
tor of  the  American  Society  of  Civil  Engineers, 
mentioned  the  great  infiuence  and  prestige  of 
the  American  Society,  which,  he  said,  should 
include  all  engineers  who  are  competent  to 
join,  and  especially  urged  all  young  men  to  be- 
come members.  He  laid  stress  on  the  great 
importance  of  the  meetings  of  the  national 
society. 


Personal  Notes. 

Mr.  S.  C.  Stallings  has  been  elected  city 
engineer  of  Cordele,  Ga. 

Mr.  E.  H.  Bailey  has  been  appointed  city 
engineer  of  Whittier,  Cal. 

Mr.  C.  T.  Wilson,  of  St.  Paul,  Minn.,  has 
been  appointed  city  engineer  of  Waterloo,  la. 

Mr.  P.  Walter  Toms  has  resigned  as  chief 
engineer  of  the  Camden  (N.  J.)  water  depart- 
ment. 

Mr.  S.  Cameron  Corson  has  been  reelected 
for  his  fifth  term  as  borough  engineer  at  Nor- 
ristown.    Pa. 

Mr.  Charles  F.  McKim,  of  McKim,  Mead  & 
White,  of  New  York,  has  been  awarded  a  gold 
medal  by  the  Royal  Institute  of  British  Archi- 
tects. 

Mr.  W.  L.  Stevenson  has  resigned  as  general 
manager  of  the  Union  Terminal  Railway  of 
Sioux  City,  la.,  and  will  be  succeeded  by  Mr. 
B.  S.  Josslyn. 

Mr.  I.  F.  Stern  has  been  appointed  general 
inspector  of  bridges  of  the  Chicago  &  North- 
western Railway  at  Chicago,  succeeding  Mr. 
W.  H.  Lawrence,  and  Mr.  H.  M.  Trlppe  has 
been  made  assistant  bridge  inspector. 

Mr.  H.  J.  Hardenbergh,  of  New  York,  de- 
signer of  the  Waldorf-Astoria  Hotel,  in  Man- 
hattan, was  presented  with  a  bronze  medal, 
March  3,  by  the  Architectural  League  of  New 
York  and  the  National  Sculptors'  Society. 

Mr.   George  9.  Morison,   M.  Am.  Soc.  C.  E. 


has  been  asked  to  pass  upon  the  questions  at 
issue  in  the  controversy  between  the  Michigan 
Central  Railroad  and  the  Grand  Trunk  Rail- 
way over  the  location  of  a  bridge  across  the 
Detroit  River. 

August  Freihoft  and  J.  Leonard  Wleland, 
consulting  mechanical  and  electrical  engineers, 
of  Milwaukee,  Wis.,  dissolved  their  partner- 
ship on  February  18.  Mr.  Wleland  requests 
that  the  statement  be  made  that  he  is  now  not 
responsible  for  the  acts  of  his  former  partner. 

Mr.  Arthur  W.  Tidd,  assistant  engineer  of 
the  Metropolitan  Water  and  Sewerage  Board 
of  Boston  since  August,  1895,  and  Mr.  Frank- 
lin H.  Robbins,  draftsman  of  the  board  since 
January,  1898,  have  resigned  to  accept  posi- 
tions with  the  New  York  Commission  for  the 
Investigation   of  an   Additional  Water  Supply. 

Major  Thomas  L.  Casey,  Corps  of  Engineers, 
U.  S.  A.,  has  been  appointed  engineer  of  the 
Fifteenth  Lighthouse  District,  at  St.  Louis, 
Mo.,  succeeding  Col.  Amos  Stickney,  who,  as 
stated  in  this  column  February  21,  has  been 
ordered  to  New  York  to  assume  the  duties  re- 
cently performed  by  Brigadier-General  Samuel 
M.   Mansfield,  now  retired. 


Obituary  Notes. 

Joel  Foster,  superintendent  of  the  water 
works  of  Montpelier,  Vt.,  since  they  were  com- 
pleted in  1884,  died  in  that  city  February  19, 
aged   77   years. 

N.  W.  Thompson,  for  thirty-one  years  supei  • 
intendent  of  bridges'  toi  the  northwest  system 
of  the  Pennsylvania  I  ines  West  of  Pittsburn, 
died  suddenly  in  Ft.  Wayne,  Ind.,  of  heart 
disease,   February   23. 

Col.  Alfred  L.  Rives,  for  a  number  of  years 
general  manager  of  the  Panama  Canal  Co., 
died  at  his  home  in  Cobham,  Albemarle  coun- 
ty, Va.,  February  27.  He  was  about  71  years 
of  age  and  had  been  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers  since  1872. 

William  W.  Upp  died  at  his  home  in  Colum- 
bia, Pa.,  February  24,  aged  72  years.  As  a  rail- 
road contractor,  he  constructed  a  large  amount 
of  the  masonry  work  in  connection  with  the 
elevation  of  the  Pennsylvania  Railroad  in  Phil- 
adelphia and  built  a  number  of  railroad  bridges 
over  the  meadows  at  Newark,  N.  J. 

Dr.  Richard  J.  Galling,  the  well  known  in- 
ventor, died  in  New  York  February  26.  He 
was  born  in  Hertford,  N.  C,  in  1818  and  began 
his  career  of  invention  while  yet  a  boy.  He 
started  life  as  a  clerk  and  school  teacher  and 
then  went  into  business  for  himself,  but  since 
1845  he  has  devoted  himself  entirely  to  his  in- 
ventions. The  Catling  gun,  for  which  he  is 
best  known,  was  brought  out  in  1862. 


The  Failure  of  a  Culvert  under  a  high  rail- 
road embankment  near  Schenectady,  N.  Y.,  re- 
cently caused  the  impounding  of  water  in  the 
gully  back  of  the  embankment  to  the  depth  of 
30  feet,  resulting  in  the  breaking  of  the  em- 
bankment and  extensive  damage  to  property. 


A  Mechanical  Oil  Cup  which  comprises  a 
small  ratchet-driven  oil  pump  for  use  in  con- 
nection with  an  oil  cup  to  secure  positive  me- 
chanical lubrication  has  recently  been  brought 
out  by  the  Lunkenheimer  Company,  of  Cincin- 
nati, O.  To  the  ratchet  mechanism  is  directly 
attached  a  crank-pin  device  which  actuates 
the  piston  of  the  pump,  and  the  ratchet  clutches 
are  operated  by  a  rod  which  can  be  connected 
to  the  eccentric  rod  or  other  moving  parts  of 
the  engine  with  an  arrangement  to  change  the 
stroke  of  the  pump  and  consequently  the 
amount  of  lubrication  as  desired. 
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Trade  Publications. 


The  De  Laval  Steam  Turbine  Co.,  74  Cort- 
landt  Street,  New  York,  has  issued  a  secoud 
edition  of  its  catalogue  on  turbines  and  turbine 
machinery.  It  has  52  pages  and  now  includes 
reports  on  the  tests  made  last  year  on  the  300 
horse-power  turbine  both  with  and  without 
superheated  steam. 

Pierce,  Butler  &  Pierce  Mtg.  Co.,  Syracuse, 
N.  Y.,  has  issued  a  circular  relating  to  some 
new  plumbing  goods  it  manufactures. 

An  interesting  catalogue  of  ore  and  rock 
crushing  machinery,  including  revolving 
screens,  elevators,  conveyors,  etc.,  manufactured 
by  the  Farrel  Foundry  t  Machine  Co.,  has  been 
brought  out  by  Earle  C.  Bacon,  engineer,  Have- 
meyer  Building,  New  York.  The  book  has  a 
large  number  of  views  of  machines  and  plants. 

Any  one  desiring  a  comprehensive,  brief  and 
practically  non-technical  account  of  iron  mak- 
ing will  And  an  interesting  illustrated  article 
on  the  subject  written  by  Elisha  Walker,  with 
special  reference  to  the  Buffalo  &  Susquehanna 
Iron  Co.,  in  a  paper-covered  book  published  by 
Fisk  &  Robinson,  35  Cedar  Street,  New  York. 

The  Herron  &  Bury  Mfg.  Co.,  Erie,  Pa.,  is 
now  distributing  bulletin  No.  18  on  air  compres- 
sors, describing  duplex  and  compound  types 
driven  either  by  belt  or  steam. 

The  following  subjects  are  treated  in  flyers  31 
to  34  and  50  to  54,  inclusive,  received  from  the 
Crocker-Wheeler  Co.,  Ampere,  N.  J.  Type  D 
motors  and  dynamos,  motor-driven  linotype 
machines,  motors  for  elevator  duty,  motor-driv- 
en rotary  planers,  increased  cutting  speeds, 
motor-driven  printing  presses,  motor-driven 
grinders,  motor-driven  compressors  and  coun- 
tershaft motors.  The  flyers  aie  arranged  for 
binding. 

A  new  catalogue  on  spray  pumps  has  recent- 
ly been  issued  by  the  Goulds  Mfg.  Co.,  Seneca 
Falls,  N.  Y.  It  calls  attention  to  a  power 
spraying  outflt  and  pumps  for  handling  lime, 
salt  and  sulphur  solutions. 

Aberthaw  cast  stone  is  described  in  an  illus- 
trated pamphlet  issued  by  the  Aberthaw  Con- 
struction Co.,  8  Beacon  St.,  Boston.  It  is  termed 
of  Portland  cement  concrete,  mixed  wet  in  por- 
ous molds,  and  can  be  treated  to  represent  differ- 
ent classes  of  stones  and  reinforced  when  desired 
with  embedded  twisted  steel. 

The  Newton  Machine  Tool  Works,  Inc.,  24th 
and  Vine  Sts.,  Philadelphia,  has  published  in 
pamphlet  No.  35  an  illustrated  description  of  a 
double  spindle  milling  machine  for  cutting  key- 
ways  in  shafts.  It  is  designed  to  secure  the 
same  results  as  obtained  with  a  cotter  drilling 
machine,  but  in  much  quicker  time. 

Salamanderite  is  a  fire  and  waterproof  sub- 
stance composed  chiefly  of  compressed  asbestos 
and  furnished  in  sheets  or  panels  %  to  Vi  inch 
thick  for  covering  walls  and  ceilings.  Its  use 
In  imitation  of  wood  finishing  and  for  decorative 
effects  is  the  subject  of  a  circular  distributed 
by  the  H.  W.  Johns-Manville  Co.,  100  William 
St.,  New  York.  The  company  is  furnishing  an 
asbestos  torch  for  destroying  insects  in  trees. 
The  Sayre-Newton  Lumber  Co.,  Denver,  Colo., 
is  distributing  a  circular  describing  the  Johns- 
.Manville  Keystone  hair  insulator  for  Interlining 
buildings. 

The  Fort  Wayne  Electric  Works,  Inc.,  Fort 
Wayne,  Ind.,  has  issued  a  catalogue  of  fan  mo- 
tors. No.  5,001.  They  are  manufactured  for  both 
direct  and  alternating  currents  and  are  of  the 
revolving  and  desk  type.  The  revolving  motor 
is  suspended  from  a  ball  bearing  bo  as  to  revolve 
around  a  vertical  axis. 

The  Herringbone  expanded  steel  lath,  in  its 
application  to  cementine,  or  exterior  concrete. 


construction,  is  illustrated  in  a  circular  pre- 
pared by  The  General  Fireprooflng  Co.,  Youngs- 
town,  O.  Some  fifteen  views  of  houses  sheathed 
in  this  way  In  AshevIUe  and  Biltmore,  N.  C, 
are  given. 

The  Steam  Boiler  Equipment  Co.,  20  West 
Houston  St.,  New  York,  has  issued  a  catalogue 
showing  the  application  of  its  Hydro-Carbon 
system  for  economical,  smokeless,  coal  combus- 
tion to  different  types  of  boilers  in  the  plants  of 
several  well-known  establishments. 

The  Publication  Bureau  of  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y.,  has  issued  Bulletin 
No.  4289,  devoted  to  small  alternating-current 
motors.  No.  4304  covering  induction  motors.  No. 
4305  describing  in  some  detail  the  series  alter- 
nating system  of  electric  lighting  and  No.  4305 
relating  to  rotary  converters  for  systems  of  CO 
cycles  per  second.  An  index  to  bulletins  has 
been  prepared,  and  a  flyer  regarding  street 
lamp  brackets  for  series  incandescent  systems 
and  the  following  catalogues  and  price  lists 
are  being  distributed:  No.  7569,  fuse  boxes, 
blocks  and  cut  outs;  7570,  repair  parts  of  52-A 
railway  motors;  7571,  enclosed  arc  lamps  for 
alternating  current  multiple  circuits. 

The  Allis-Chalmers  Co.,  Chicago,  has  pub- 
lished the  sixth  edition  of  catalogue  No.  15  de- 
voted to  cement  machinery,  comprising  rock 
<i  ushers,  elevators,  revolving  screens,  fine  break- 
ers, crushing  rolls,  ball  and  tube  mills,  rotary 
dryers,  rotary  kilns  and  clinker  coolers.  The 
Harris  system  for  marl  pumping  is  described. 

The  Drake  Standard  Machine  Works,  298 
W.  Jackson  Boulevard,  Chicago,  describes  in  a 
98-page  catalogue  by  the  aid  of  a  large  number 
of  interesting  photographic  reproductions  of 
actual  work,  the  different  types  of  concrete,  as- 
phalt and  mortar  mixing  machinery  It  manu- 
factures. Most  of  the  mixers  shown  are  of  the 
portable  type. 

The  Plunger  Elevator  Co.,  Worcester,  Mass., 
which  makes  the  direct-lifting  plunger  elevator 
mounted  on  the  end  of  a  plunger  set  vertically 
in  the  ground,  has  issued  a  catalogue  describing 
it  in  some  detail.  It  has  been  installed  with  a 
lift  of  over  200  feet  and  speeds  of  500  to  600  feet 
per  minute. 

The  Barney  brick  conveyor  system  is  dis- 
cussed in  a, catalogue  received  from  the  Jef- 
frey Mfg.  Co.,  Columbus,  0.  The  pamphlet  tells 
its  story  mainly  by  pictures  of  brick  plants  in 
which  it  is  in  use  and  which  show  the  opera- 
tion in  various  phases. 

The  Kelly-Springfield  Road  Roller  Co., 
Springfield,  O.,  has  issued  an  illustrated  circu- 
lar describing  a  20,000-pound  steam  roller,  es- 
pecially designed  for  park  and  boulevard  work 
and  claimed  to  be  the  lightest  of  the  macadam 
type  ever  built. 

Bulletin  No.  1,  Series  C,  from  the  D'Olier 
Engineering  Co.,  119  S.  11th  St.,  Philadelphia, 
contains  an  exhaustive  description  of  an  elec- 
tric driven  cement  plant.  A  folder  from  the 
same  concern  deals  with  the  De  Laval  steam 
turbine  and  its  adaptation  to  the  driving  of 
dynamos  and  pumps. 

The  Webster  &  Perks  Tool  Co.,  Springfield, 
O.,  is  distributing  a  catalogue  on  solid  die 
automatic  bolt-threading  and  special  tapping 
machines,  a  pamphlet  on  grinding  and  polish- 
ing machinery  and  one  on  an  aluminum  reduc- 
ing wheel  for  engine  Indicators. 

The  1903  catalogue  of  Jenkins  Bros.,  71  John 
St.,  New  York,  contains  80  pages  of  cuts  and 
descriptive  matter  pertaining  to  their  many 
styles  of  valves  and  packing  for  steam,  water, 
gas  and  acid  service  and  calling  particular  at- 
tention to  recent  improvements  in  many  of 
the  different  types. 

R.  D.  Llilibridge,  170  Broadway,  New  York, 


is  distributing  on  request  a  reprint  of  a  paper 
read  by  Mr.  Charles  Day  before  the  New  York 
Electrical  Society  on  "Requirements  of  Ma- 
chine Tool  Operation  with  Special  Reference 
to  the  Motor  Drive." 

"Conduit  Comments,"  a  booklet  from  the 
Standard  Vitrified  Conduit  Co.,  39  Cortlandt 
St.,  New  York,  illustrates  single  and  multiple 
clay  ducts,  a  mandrel  to  facilitate  the  center- 
ing of  the  former,  and  a  method  of  joining 
the  latter  by  keys  instead  of  dowel  pins.  The 
Manhattan  third  rail  insulator  is  also  shown 
together  with  a  record  of  tests  of  its  durabili- 
ty, electrically  and  mechanically.  It  broke 
down  under  about  16,000  volts  and  a  weight  of 
51,000  pounds. 

Filter  presses  and  driers  tor  the  reduction 
of  garbage  or  the  refuse  of  distilleries,  refin- 
eries, etc.,  to  a  marketable  form  such  as 
grease,  fertilizer  or  feed  are  instructively  dis- 
cussed in  a  booklet  issued  by  the  Turney  Drier 
Co.,  Louisville,  Ky.  The  driers  are  made  in 
two  forms  to  heat  directly  by  hot  air  from  fur- 
naces or  indirectly  by  steam  and  may  also  be 
used  for  the  drying  of  sand,  gravel  or  phos- 
phate. 

A  catalogue  on  steam  boilers  and  general 
plate  iron  work  has  been  received  from  the 
Hodge  Boiler  Works,  East  Boston,  Mass. 
Among  the  subjects  treated  are  horizontal  re- 
turn-tubular, locomotive,  vertical.  Manning 
and  marine  boilers;  smoke  flues;  tanks  of  all 
sorts;  exhaust  heads;  and  stand  pipes  for 
water   works. 

A  circular  that  will  be  of  interest  from  the 
business  man's  standpoint  is  being  distributed 
by  the  National  Conduit  &  Cable  Co.,  Times 
Bldg.,  New  York.  It  is  confined  to  copper 
market  statistics,  here  and  abroad,  and  recent 
raining  developments  in  this  country. 

The  Weber  Gas  &  Gasoline  Engine  Co.,  Kan- 
sas City,  Mo.,  manufacturers  of  an  extensive 
line  of  engines,  hoists,  pumps,  mining  loco- 
motives, etc.,  describes  its  product  in  catalogue 
No.  17,  of  70  pages,  giving  detailed  construction 
of  four  types  of  engines,  and  illustrations  of 
notable  installations  and  adaptations. 
.  A  booklet,  entitled  "A  Comprehensive  En- 
gine Test,"  is  being  circulated  by  the  Buffalo 
Forge  Co.,  Buffalo.  It  gives  data,  curves,  pho- 
tographs and  a  complete  description  of  a  test 
made  on  a  Buffalo  horizontal  center-crank 
Class  A  engine  at  the  laboratory  of  the  Worces- 
ter Polytechnic  Institute  under  the  direction  of 
Profs.  S.  A.  Reeve  and  C.  M.  Allen. 

The  advantages  of  electric  hoists  over  those 
driven  by  steam  and  some  desirable  qualifica- 
tions in  a  good  electric  hoist  are  given  in 
catalogue  0225  and  pamphlet  0228  issued  by 
the  C.  W.  Hunt  Co.,  West  Naw  Brighton, 
New  York.  Several  types  for  shipping  and 
mining  and  a  few  installations  are  illustrated. 
Folder  224  gives  a  description  and  prices  ot 
"Stevedore"  rope  for  hoisting  and  transmis- 
sion. 

Bulletin  No.  35  of  the  Browning  Mfg.  Co., 
Milwaukee,  describes  the  several  forms  of  the 
Browning  dynamos  and  motors,  giving  a  cut 
of  each  and  a  brief  note  calling  attention  to 
its  constructional  merits  and  the  particular 
class  of  work  it  is  designed  for. 

The  Vulcanite  Portland  Cement  Co.,  Real  Es- 
tate Trust  Building,  Philadelphia,  has  prepared 
a  paper  covered  book  devoted  to  Portland  ce- 
ment and  its  uses,  in  44  pages  of  non-technical 
language.  Some  65  or  70  full-page  reproduc- 
tions of  photographs  are  given,  including  some 
excellent  views  of  construction  work  at  the 
plant  of  the  Consolidated  Lake  Superior  Power 
Co.,  at  Sault  Ste.  Marie,  Mich,,  and  of  the  East 
Boston  tunnel. 
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Notes. 

Buildings  Along  the  Water  Front  of  Milwau- 
kee are  being  menaced  by  attacks  upon  the 
piles  supporting  them,  made  by  limnoria  tere- 
brans and  teredo  navalis,  according  to  local 
papers.  Such  experiences  emphasize  some  of 
the  advantages  claimed  for  the  various  forms 
of  concrete  piles  described  in  recent  issues  of 
The  Engineering  Record. 


The  Necessity  for  Careful  Covering  of  Sub- 
merged Pipes  is  shown  by  an  accident  described 
in  the  report  of  the  Cambridge,  Mass.,  water 
board  for  the  year  ending  November  30,  1902. 
A  schooner  grounded  while  coming  through  the 
draw  at  the  Third  Street  bridge,  and  as  the  tide 
went  out  it  settled  on  a  12-inch  water  pipe  and 
broke  it. 


The  Calorific  Power  of  Coal  can  be  obtained 
by  the  use  of  the  following  formula,  with  an 
error  not  greater  than  1  per  cent.,  according 
to  M.  Goutal  in  the  transactions  of  TAcadfimie 
des  Sciences  of  Paris:  P  =  147.5  C  +  o  V. 
The  coefficients  have  been  evaluated  to  give 
English  units  and  P  is  the  calorific  value 
sought  in  British  thermal  units  per  pound ;  C, 
the  proportion  in  hundredths  of  the  fixed  car- 
bon; V,  the  proportion  in  hundredths  of  the 
volatile  matter;  and  a,  a  factor  which  for  an- 
thracite has  a  value  of  180. 


The  Vibrations  of  a  Steam  Engine  resting  on 
a  concrete  foundation  set  on  a  thick  bed  of 
clay  with  chalk  underlying  were  suppressed  in 
the  following  manner,  according  to  Mr.  John 
Young,  town  surveyor  of  Ayr,  Scotland,  in  a 
paper  which  he  presented  recently  before  the 
Scottish  Association  of  Municipal  Engineers 
and  Surveyors.  Shafts  4  feet  in  diameter  were 
sunk  into  the  subsoil  for  a  distance  of  30  to  40 
feet.  At  the  bottom  of  the  shafts  enlarge- 
ments were  made  and  concrete  foundations  put 
in.  Cast-iron  pipes,  2  feet  6  inches  in  diameter, 
in  12-foot  lengths,  were  reared  on  these  foun- 
dations to  the  under-side  of  the  concrete  engine 
bed.  The  pipes  were  then  filled  solid  inside 
with  Portland  cement  concrete  and  sand  pack- 
ed around  the  outside  of  the  pipes,  filling  up 
the  shafts.  The  whole  engine  bed  was  sup- 
ported in  this  way,  isolated  from  the  surface 
soil. 


A  New  Form  of  Pressure  Gauge  capable  of 
measuring  pressures  to  10  tons  per  square  inch 
has  been  constructed  for  the  National  Physical 
Laboratory  of  England,  for  general  experiment- 
al work.  The  apparatus,  a  view  of  which  is  giv- 
en in  a  recent  issue  of  "Engineering,"  makes 
use  of  weights  for  the  direct  measurement  of 
the  resultant  pressure  on  two  pistons  of  slight 
ly  different  diameters  placed  at  opposite  ends 
of  a  cylinder,  the  fluid  pressure  being  exerted 
in  the  cylinder  between  the  pistons.  The  cylin- 
der is  supported  vertically  in  a  fixed  position. 
Each  piston  is  attached  at  its  outer  end  to  a 
plate,  and  the  two  plates  are  connected  together 
Ijy  vertical  columns,  so  that  the  pistons  are 
rigidly  joined  and  move  vertically  together  as 
the  pressure  changes.  The  larger  piston  is 
placed  uppermost,  and  the  total  pressure  tend- 
ing to  force  up  the  upper  piston  is  greater  than 
that  tending  to  force  down  the  lower  piston, 
and  the  two  pistons  thus  rise  together,  moving 
relatively  to  the  cylinder.  The  vertical  move- 
ment is  limited  to  1/50  inch,  and  a  lubricant  is 
used  for  the  fluid  under  pressure.  The  differ- 
ence in  area  of  the  two  pistons  is  0.01304 
square  inch,  so  that  29.21  pounas  of  weights  on 
the  apparatus  represent  a  pressure  of  1  ton  of 
2,240  pounds  per  square  inch  In  the  cylinder. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  264,  23,  25  and  26. 

WATER. 

Redding,  Cal. — A  press  report  states  that  the  La 
(iiange  Hydraulic  Mining  Co.  Is  about  to  construct 
a  reservoir  on  the  divide  above  the  mine,  which  will 
be  connected  with  a  portion  of  the  large  pipe  line  of 
the   Sweepstake   Co. 

Sun  Francitco,  Cut. — See  "Tower  I'lants,  (ias  ami 
Weclriclty." 

Oceumide,  Cal.— II.  D.  Brodle,  City  Clk.,  writes  that 
It  was  voted  Feb.  Hi  to  Issue  $15,000  bonds  for  con- 
.Hiiucting  a  reservoir  and  larger  mains,  and  $10,000 
for  wharf  extensions. 

Hurl,  I'' runcincu ,  Gal. — The  Central  Canal  &  Irrigation 
<;o.,  of  San  Francisco,  has  been  Incorporated,  with  a 
i-apltal  of  $1,000,000,  by  Wlllard  M.  Sheldon  and  C. 
M.   Wooster,  of  San  Francisco. 

Su)i(«  JIurbura,  Cal. — E.  L.  Sheffield,  Water  Comr., 
Is  reported  to  be  In  Los  Angeles,  conferring  with  Engr. 
J.  B.  LIpplncott  In  regard  to  an  extension  of  the  wa- 
fer works  of  Santa  Barbara. 

Woodland,  Vul. — The  Yolo  County  Consolidated  Wa- 
ter Co.  has  been  incorporated,  with  a  capital  of  $1,- 
000, UOO,  to  conduct  a  general  system  of  irrigation  In 
Yolo  County,  to  own  land  and  Irrigation  canals  and 
water  rights,  as  may  be  necessary  In  the  business. 
Trinclpal  place  of  business  will  l)e  Woodland.  Di- 
rectors :  .Tos.  Craig,  Lawrence  D.  Stephens,  and  others. 

Sacra mcntn.  Cal. — The  Trus.  have  adopted  the  re- 
port of  I  he  Com.  to  which  was  referred  the  bids 
opened  for  a  ten  million  gal.  pump.  It  recommends 
the  bid  of  the  Snow  Steani  Pump  Works  for  a  ver- 
tical three-crank  triple  expansion,  high  duty,  crank 
and  fly  wheel  condensing  engine  for  the  sum  of 
$42,219,  Including  a  surface  condenser  and  oil  sep- 
arator. The  time  of  delivery  to  be  7  months  from 
date  of  contract. 

Ft.  Collins,  Colo. — The  Com.  of  Business  Men  re- 
cently appointed  by  City  Council  have  reported  recom- 
mending that  the  city  build  a  new  water  system,  be- 
ginning at  a  point  above  the  mouth  of  the  north  fork 
of  I'oudre  Klver ;  that  a  20-ln.  wood  pipe  be  used  to 
the  city  limits,  and  that  the  proposition  of  bonding 
the  city  for  $200,000  to  build  the  proposed  water  sys- 
tem be  submitted  at  the  next  city  election.  The  pro- 
posed system  will  be  a  gravity  one. 

Washington,  D.  C. — The  conferees  of  the  Senate  and 
House  on  the  District  appropriation  bill  are  stated  to 
have  agreed  to  an  amendment  to  Increase  the  limited 
cost  of  the  filtration  plant  to  the  extent  of  $700,000. 

Shoslwne,  Idaho. — The  Twin  Falls  Land  &  Water 
Co.,  of  Salt  Lake  City,  Utah,  is  stated  to  have  awarded 
contracts  for  constructing  a  canal  system  ;  also  a  dam 
across  Snake  River  near  Shoshone  (bids  opened  Feb. 
141  as  follows,  to  Fanls  &  Kese.  of  Boise,  Idaho,  for 
the  first  section  of  the  work,  which  consists  of  the 
construction  of  a  dam  900  ft.  long,  50  ft.  high  and 
30  ft.  wide  at  the  top,  with  2  miles  of  canal  on  either 
side  of  Snake  River,  and  for  sections  2  and  3,  which 
call  for  the  excavation  of  40  miles  of  canal  to  the 
Sprlngvllle  Construction  Co. :  contracts  reported  to 
amount  to  about  $1,000,000. 

lli/ldfiuillc.  Ind.  rer. — The  following  bids  for  fur- 
nishing material  and  constructing  water  works,  Includ 
lug  3  miles  of  pipe,  26  hydrants,  80  ft.  steel  tower 
and  a  70.000-gar.  steel  tank,  were  received  by  T.  E. 
Neal,  Recorder,  Feb.  2D — a,  for  plant  complete ;  b,  for 
plant  not  Including  steel  tower  and  tank,  and  c,  for 
steel  tower  and  tank  :  W.  W.  Cook  &  Son,  Junction 
City,  Kan.,  a.  $24,974  (awarded  contract).  Dunne- 
gan  &  Sykes.  Muskogee.  I.  T.,  a.  $25,614  :  c,  $3,890. 
American  Light  &  Water  Co..  Indianapolis.  Ind..  a. 
$25,783.  O.  J.  Gorman,  Dallas,  Tex.,  a,  $28,630;  c, 
$3,990.  General  Municipal  Construction  Co.,  D.allas, 
Tex.,  b,  $22,985.  Jas.  Cotter.  Kansas  City,  Mo.,  6, 
$23,374.  Allan  Black  Co.,  St.  Paul.  Minn.,  b,  $24,350. 
C.  T.  Bartlett,  Evanston.  111.,  b,  $24,650.  Spradllng 
&  Jones.  Farmlngton.  Mo.,  b,  $29,480.  Des  Moines 
Bridge  &  Iron  Wks..  Des  Moines.  la.,  c.  $3,945.  Mid- 
land Bridge  Co.,  Kansas  City,  Mo.,  c,  $4,131.  Engi- 
neer's estimate,  $25,000.  Burns  &  McDonnell,  Con- 
sulting Engrs,,  Kansas  City,  Mo. 

Ottumtca,  la. — The  Iowa  Construction  Co.  Is  report- 
ed to  have  been  formed  and  seeks  a  franchise  for 
water  works  and  a  gas  and  electric  light  plant. 

Storm  Lake,  la.—Vf.  C.  BMson,  City  Clk.,  writes 
that  he  desires  to  correspond  with  engineers  In  regard 
to  the  construction  of  a  large  filter.  The  water  sup- 
ply Is  taken  direct  from  the  lake. 

Ilonuldsrille,  La. — An  engineer  Is  reported  to  have 
been  engaged  to  prepare  plans  and  specifications  for 
the  proposed  extension  and  Improvement  of  the  water 
works. 

Opejousus,  La. — An  Irrigation  company  Is  reported 
formed  under  the  laws  of  New  .Terse.v.  with  a  capital 
of  $6,000,000.  by  H.  Bird  Castle,  of  Marietta,  Pa. ; 
Dr.  R.  C.  Webb,  of  Rayne.  La.,  and  E.  Sears,  of  Crow- 
ley, La.  The  canal  will  be  250  ft.  wide.  It  will  Ir- 
rigate 500,000  acres  of  land  known  as  the  Hayes  and 
Marmon  prairies. 

itidgely,  Md. — C.  W.  Jackson  and  A.  O.  Saulsburg 
are  reported  to  have  been  appointed  to  Investigate  the 
question    of  constructing   wnter   works. 

Oakland.  Afd. — A  charter  Is  stated  to  have  been 
granted  to  the  Oakland  Water  Co.  with  a  capital  of 
$50,000.  M.  C.  Martin  and  W.  R.  Offnutt  are  among 
the   Incorporators. 

Willinmnburq,  Matm. — Bids  will  be  received  by  A. 
S.  Hills,  for  the  Water  Com.  until  Mar.  24.  for  fur- 
nishing pipe,  gates,  hydrants,  etc.  :  also  on  same  date 
for  building  2  dams,  cleaning  reservoir  bed  and  lay- 
ing pipe,  as  advertised  In  The  Engineering  Record. 


Hudson,  Mats. — W.  F.  Halleubeck,  City  Clk.,  writes 
a  bill  to  authorize  the  Issue  of  $255, uuu  bonds  for 
water  works  Is  before  the  Legislature. 

Mexico,  ilex. — The  Colorado  Delta  Canal  Co.  was 
Incorporated  at  Trenton.  .N.  J.,  Feb.  27.  with  a  capi- 
tal of  $2,200,000.  to  construct  waterways  and  to 
supply  water,  particularly  In  the  Republic  of  Mexico. 
Incorporators:  R.  E.  Fiilpe.  Beverly  L.  Hodgehead. 
and  others,   all  of   San    Francisco,   Cal. 

Grand  Rapids,  Mich. — The  Bd.  of  Pub.  Wks.  Is  stat- 
ed to  have  adopted  a  resolution  authorizing  the  dis- 
posal of  the  old  boilers  and  the  Installation  of  a  new 
system,  at  a  total  cost  of  about  $4,000. 

Minneapolis,  Minn. — The  Council  Water  Works 
Com.  Is  stated  to  have  recommended  the  Issue  of 
$100,000  bonds  for  extension  of  water  malna  during 
the  coming  year. 

Billings,  Mont.~  -11.  P.  Varmllla.  of  Tacoina,  Wash., 
and  Engr.  Marvin  Chase,  of  Wenatchee,  Wash.,  Is  re 
ported  Interested  In  an  Irrigation  project,  which  Uaii 
for  Its  object  the  reclamation  of  2.'>.000  acres  of  laud 
near  BlllingH.  It  Is  proposed  to  construct  a  ditch 
alK>ut  35  miles  In  length  to  tap  Yellowstone  River, 
just  south  of  Laurel  and  across  the  Canyon  ditch.  A 
tunnel  about  Koo  ft.  In  length  will  conduct  the  waters 
through  a  small  range. 

Chinook,  Mont. — It  Is  stated  that  bids  are  wante<I 
about  Apr.  1  for  constructing  a  water  works,  esti- 
mated to  cost  about  $24,000.  Loweth  &  Wolff,  Engrs., 
First  Natl.  Bank  Building,  St.  Paul,  Minn. 

Newark,  N.  J. — The  Bd.  of  Wks.  is  reported  to  have 
authorized  the  Issue  of  $30,000  bonds  for  extending 
the  city  water  mains. 

Buffalo,  N.  Y. — Separate  bkls  will  be  received  Mar. 
12  on  the  following;  10  boilers,  to  be  Installed  and 
erected  complete ;  mechanical  stokers  for  10  boilers : 
iiiduced  draft  equipment  for  16  boilers ;  a  coal  and 
ash  handling  equipment  for  16  boilers;  new  steani 
main  for  10  boilers  and  9  engines.  Francis  O.  Ward. 
Corar.  Pub.   Wks. 

Oswego,  N.  Y. — The  estimated  cost  of  taking  wa- 
ter from  Lake  Ontario  Is  $210,000.  An  election  to 
vote  on  the  Issue  of  bonds  for  same  will  take  place 
on  Mar.  10.  Engineers,  Hering  &  Fuller,  of  New 
York. 

Ithaca,  N.  Y. — The  citizens  are  reported  to  have 
voted  on  Mar.  2  for  municipal  control  of  water  works.  ■ 

Jamestown,  N.  Y. — The  Legislature  has  passed  the 
bin  to  authorize  this  city  to  Issue  $600,000  bonds 
with  which  to  buy  a  private  water  plant.  The  city 
and  the  company  are  under  contract  to  make  the  ex- 
change the  last  of  March. 

Quogue,  L.  I.,  N.  Y. — D.  Cuozzo  &  Bro..  1.50  Nassau 
St.,  Nexy  York,  are  stated  to  have  secured  the  con 
tract  for  laying  about  10  miles  of  pipe  for  the  Water 
Works  Co. 

Cincinnati,  0. — Local  press  reports  state  that  plans 
for  the  filtration  plant  of  the  new  water  wi>rks  are 
about  to  be  prepared  bv  Ch.   Engr.  <;.  Houscareii. 

The  Bd.  of  Water  Wks.  Trus.  are  stated  to  have 
awarded  the  contract  for  constructing  the  new  west 
ern  pumping  station  to  the  United  States  Construc- 
tion Co.,  of  Milwaukee,  Wis.,  for  $379,635. 

Ashland,  O. — Water  bonds  amounting  to  $8.ooo  are 
reported  sold. 

Lancaster,  O. — Bids  are  wanted  Mar.  25  for  furnish 
lug  cast  Iron  pipe  and  special  castings,  building  pump 
and  iiower  house,  drilling  8  6-in.  wells,  furnishing  and 
InstaNIng  1  gas  engine  and  1  power  pump.  Geo.  Cun- 
nlngUam,  Secy.  Bd.  of  Water  Wks.  Trus. 

Shinglchouse,  Pa. — The  citizens  are  reported  to 
have  voted  to  construct  water  works. 

Ueadville,  Pa. — The  citizens  are  stated  to  have  vot- 
ed Feb.  17  to  Issue  $35,000  to  complete  the  water 
system  already  under  consideration. 

Pittsburg,  Pa. — Local  press  reports  state  that  the 
engineering  department  of  the  Pittsburg  &  Lake  Erie 
R.  R.  Is  about  to  close  contracts  with  the  Kennlcott 
Water  Softening  Co.,  of  Chicago,  111.,  for  the  build 
Ing  of  8  water  softening  plants,  of  capacity  ranging 
from  20.000  to  40,000  gals,  hourly.  All  will  be  of 
the   continuous   flow   type. 

Butler,  Pa. — The  Butler  Water  Co.  Is  stated  to 
have  purchased  a  site  In  Oakland  Township  on  which 
a  reservoir  will  be  constructed   this  summer. 

Lebanon,  Pa. — The  Hebron  Water  Co.  has  been  In- 
e«rporated.  with  a  capital  of  $5,000,  to  supply  South 
Lebanon  Township  with  water.  Isaac  Sherman,  Danl. 
Weaver,  .Jacob  G.  Abrams,  of  Lebanon,  are  directors 
of  the  company. 

Clinton,  S.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Lancaster,  S.  C. — W.  B.  Moore,  of  Y^orkvllle.  esti- 
mates the  cost  of  constructing  water  works  for  Lan- 
caster, at  $17,970. 

aeorgetou;n,  S.  C. — Engr.  J.  L.  Ludlow,  of  Winston- 
Salem,  N.  C,  writes  that  owing  to  the  fact  that  seri- 
ous opposition  has  arisen  to  any  work  of  excavation 
In  Georgetown  during  the  summer  months  after  the 
first  of  June.  It  has  been  decided  to  postpone  the  let- 
ting of  contracts  for  water  works  and'a  sewerage  sys- 
teta   until   Sept.    next. 

Nashville.  Tenn. — The  City  Council  Is  stated  to 
have  passed  the  bill  appropriating  $20,000  to  pur- 
chase water  pipe,  valves,  lead,  etc. 

Mt.  Pleasant,  Tct. — Bids  will  he  received  AInr.  2.'! 
by  S.  P.  Pounders.  Mayor,  for  furnishing  material  and 
constructing  a  water  works  system  Including  a  power 
house,  stand  pipe,  reservoir,  2  miles  of  pipe.  12  fire 
hydrants,  valves,  etc.     Geo.  M.  Roberts,  City  Secy. 

Tacoma,  Wash. — The  Council  Is  stated  to  have 
adtipted  the  report  of  the  Water  Com.,  which  provides 
for  the  installation  of  a  pumping  station  In  South  Ta 
coma,  the  laving  of  a  large  main  from  South  Tacoma- 
connecting  at  S.  54th  and  J  Sts..  the  construction  of 
a  4,000,000  gal.  reservoir  In  the  South  End,  the  en 
larcrement  of  Station  R.  and  the  construction  of  feed 
malES  through  the  city ;  the  total  estimated  cost  Is 
*H2.SS0.  (II  this,  work  to  the  amount  of  $80,540  Is 
recommended  for  this  year. 
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Seattle.  Math. — Tbe  following  are  reported  to  be 
the  lowest  bids  receWed  on  Feb.  21  lor  water  mains : 
•2M  St.,  F.  McLellan,  for  cast  iron,  »a-J,Stt;{ :  all  wood, 
f21,105.  and  wood  and  iron,  *L'4,033.  linu  St.,  Jas. 
Uarkey,  t7,415 ;  and  Dexter  Ave.,  for  maelilne 
wound,  $9,431'.  and  for  wood  stave,  *  10,243. 

CharUtlown,  W.  Va. — See  "I'ower  Plants,  Gas  and 
Electricity." 

Benicoud,  W.  Va. — ^The  Benwood  Water  Ca  Is 
stated  to  have  completed  surveys  and  plans  lor  a 
new  system  of  water  works  and  the  necessary  reser- 
voir. Engineer  Saver,  of  Canton,  O.,  Is  reported  to 
be  in  the  city  completing  arrangements  for  this 
work. 

Verona,  Wit. — City  Engr.  Klrcbolter,  of  Baraboo,  is 
reported  to  be  preparing  plans  for  the  water  works  to 
be  built  at  the  Dane  County  I'oor  Farm  and  Insane 
Asylum  at  Verona.     About  *j,000  will  be  expended. 

Vhctik,  Wis. — The  citizens  are  stated  to  have  voted 
Feb.  24  to  bond  the  village  for  the  construction  ot 
water  works. 

Winnipv'j.  ilan.—  C.  J.  Brown.  City  Cik.,  writes  that 
contracts  tor  6,  10  and  12-in.  valves  have  been  award- 
ed to  the  Kerr  Kngine  Co.  of  Walkerville,  Ont.,  at 
»I0.80,  ?27  and  ?37.25,  respectively. 

UichmoHd,  Qur.—li.  F.  Cleveland,  City  Secy.,  writes 
that  the  citizens  voted  Feb.  17  to  purchase  the  water 
works. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 
Ft  Apache,  Arts. — The  following  bids  lor  sewer 
work  at  this  post  were  received  by  Col.  J.  W.  Pope, 
O.  M.,  Denver,  Colo.,  Feb.  26:  P.  U.  Balfe,  Denver, 
Colo.,  ?14,500:  Albuquerque  Hardware  Co.,  Albu- 
uueniue,  N.  M..  ?s,920 ;  Whitney  Co.,  Albuquerque, 
N.  M.,  $8,022.  This  work  includes  about  6,000  ft. 
of  pipe  sewers  from  6  to  8  in.  diameter,  12  manholes. 
The  trench  Is  expected  to  average  about  6  feet  in 
depth,  and  will   be  excavated  in  gravel  and  rock. 

Lo*  Angeles,  Cal. — City  Engr.  Stafford  is  reported  to 
be  preparing  plans  for  storm  sewers,  which  will  cost 
about  $400,000. 

Peru  Jnd. — Burke  &  Co.,  of  Peru,  have  secured  the 
contract  of  3,000  ft.  of  tile  sewers  at  *2.89  per  It.  lor 
20  In.,  $1.37  for  10  in.,  and  57  cts.  lor  12  in. 

Dea  Moines,  la. — Bids  will  be  received  Mar.  23  by 
the  Bd.  of  Pub.  Wks.  for  constructing  3,423  lin.  It. 
12-in.  vitrified  clay  pipe'  sewer  in  portions  of  Park 
and  E.  15th  Sts.     J.  E.  Stout,  Chmn. 

Manchester,  la. — Bids  are  wanted  Mar.  16  for  con- 
structing a  vitrified  tile  sewer.  K.  R.  Robinson,  City 
Clk. 

Webster  City,  la. — Surveys  arc  now  being  made  by 
Edw.  E.  Fox,  Hamilton  Co.  State  Bank  BIdg.,  lor  the 
Farley  Ditch.  It  starts  at  the  Iowa  River  near  Al- 
den,  la.,  runs  through  Hardin,  Franklin  and  W  rlunt 
Counties,  and  heads  at  Blairsburg  in  Hamilton  County. 
L«ngth,  26  miles. 

Sttc  orltans,  La. — The  following  bids  for  some  97.9 
miles  ol  sewer  work  were  received  Feb.  2  ;  and  in  the 
accompanying  tables  are  given,  in  detail  as  to  the  im- 
portant Items,  the  tende.s  ot  tue  lowest  bidders  lor 
six  contracts  which  have  been  recommended  lor  award 
by  (ieo.  U.  Earl,  Gen.  Supt.  Sewerage  &  Water  Bd. — 
the  prices  ot  two  contracts,  II  and  I,  being  deemed  too 
high.  Contract  A,  in  addition  to  lowest  bidder  U.  h. 
Constn.  Co.,  Milwaukee,  $419,903.  Contract  B,  Dowdle 
&  Windett,  $318,288.  C.  Dowdle  &  Windett,  $390,- 
U88.  E,  Dowdle  &  Windett,  $122.630 ;  T.  J.  Shea. 
$102,655  ;  Municipal  Eng.  &  Cont.  Co.,  Chicago,  $108,- 
537:  Jos.  A.  Craven  &  Co.,  New  Orleans,  $127,104; 
Jno.  McCoy,  New  Orleans,  $113,509.  F,  Dowdle  & 
Windett,  $154,851:  Iiwin  Bros.,  $125,0.3S:  .Muulclpal 
Ene  &  Cont.  Co.,  $146,295  :  Grasser  Contg.  Co.,  Now 
OrlMins,  $170,292.  G,  Dowdle  &  Windett,  $226,474  ; 
U.  S.  iConstn.  Co.,  $197,545  :  A.  L.  Patterson  &  Co., 
Macon,  Ga.,  $184,579.  H.  which  Includes  99.000  lin. 
ft.  pipe  sewer,  of  which  86,200  is  8-In.,  :ind  1,900  ft. 
24-Cn.— Dowdle  &  Windett  (lowest  bid),  .$234,992 ; 
Guild  &  Co.,  $258,679.  I,  which  includes  142,285  111). 
ft.  pipe  sewer,  126.820  of  8-in. ;  Dowdle  &  Windett 
(lowest  bid),  $246,733;  Guild  &  Co.,  $271,435;  F. 
Howard,  $264,256: 

Contract  A — Dowdle  &  Windett,  New  Orleans. 
Sewers ;  brick,  concrete  and  pipe — 

7  ft.  br.,  25 — 26  ft.  deep,  260  ft $45.00 

5  It.   2  ln.i6  ft.  5^4    in   br.,  22.5 — 23.5  ft. 

deep,  300  ft 34.60 

5  ft.x6  ft.  3  in.  br.,  22—23  ft.  deep,  170  ft.  34.00 
5  ft.  9  In.  br.,  20 — 22  ft.  deep,  1.275  ft...  31.00 
5  ft.  9  in.  cone,  20 — 22  ft.  deep.  1,275  ft..        27.00 

5  ft.  6  In.  br.,  19—21  ft.  deep,  875  ft 32.00 

5  ft.  6  in.  cone,  19—21  ft.  deep,  875  ft..        28.90 

3  ft.  9  In.  br.,  2<) — 22  It.  deep.  783  It 19.10 

3  ft.  »  in.  cone.  20 — 22  ft.  deep,  785  ft.  .  .  17.00 
3  ft.  6  In.  br.  18—22  ft.  deep,  1,075  ft.  . .  17.50 
3  ft.  6  in.  cone,  18 — 22  ft.  deep,  1,075  ft.        15.00 

27  in.  br,  16 — 18  ft.  deep,  523  ft 12.00 

27  In.  br..   18-20  ft.  deep.  750  ft 13.30 

27  in.  dbl.  str.  p.,  16 — 18  ft  deep,  525  ft. .  10.25 
27  in.  dbl.  str.  p.,  18—20  ft.  deep,  750  ft.  .        1130 

24  in.  p.,  ft— 8  ft.  deep,  710  ft 3.30 

24  in.  p.,  8—10  ft.  deep,  1.510  ft 3.40 

24  in.  p.,  10—12  ft.  deep.  2.280  ft 4.90 

24  In.  p.,  12 — 14  ft.  deep.  1.420  ft 5.30 

24  in.  dbl.  str.  p.,  14 — 16  ft.  deep,  1,180  ft.  7.55 

B  in.  Btandpipe.   l.nOO  ft .10 

Manholes  under  8  ft.  deep,  2 60.00 

8 — 10  ft.   deep,  6 60.00 

10—12  ft.  deep,  8 80.00 

12  ft.  deep.   36 80.00 

Cone.   12  ft.  deep,  13 80.00 

Concrete,  A,  400  cu.  yds 8.23 

B,  .^0   en.  yds 7.25 

C,  700  cu.   yds 5.00 

Brickwork,  in  I'ort.  cement.  200  en.  yds 13.50 

Excavation,  over  16  It.  deep,  300  cu.  yds.  .  .  .  1.00 

Under  16  It.  deep,  200  cu.  yds .85 

Excavation,   pumiilng  station,  2,(KiO  cu.  yds..  1.00 

Round    piling,    lO.ooO   lin.   It .50 

Capping  and   decking,   34  M   It 37.00 

Lumber  under  br.  or  cone,  sewers,  230  M  ft. .  37.00 

Cnder  pipe  sewers.  1 0  M  f t ■     1 8.00 

Sheeting  left  In  trench.   100  M  ft 13.00 

Cast  Iron  pipe  laid.  20  tons 70.00 

3  duct  cond.  cone  aewer,  4,000  lin.  ft .90 

Concrete   sewer,   4,000   lin.   ft .90 

2  duct  conduit  with  pipe  sewer,  3.200  lin.  ft.  1.40 

Force  main  excav.  under  9  ft,  10,900  eu.  yds.  ,80 


Exceeds  9  ft,  7,400  cu.  yds 1-27 

36-in.  C.  I.  force  main  (haul.  &  lay.),  5.700  ft.  2.50 

4Sin.,  4,000  ft 3.00 

Lumber  under  force  main,   30  .M  ft 22.00 

Piling  at  pumping  station,  20  M  It 40.00 

Total    .... $390,749 

Contract  B — T.  J.  Shea,  Quincy,   111. 
Sewers ;  brick  concrete  and  pipe — 

5  ft  6  in.  br.,  18 — 20  ft.  deep,  450  ft $19.95 

0  ft.  6  in.  cone,  18—20  ft.  deep,  400  ft . .  19.95 

5  It  3  in.  br.,  18—19  ft  deep,  145  ft 19.00 

5  ft  3  in.  cone,  18 — 19  ft.  deep,  140  ft. . .  19.00 

5  ft.  br.,  17—18  ft  deep,  370  ft 18.55 

5  It.  cone,  17—18  It  deep.  370  It 18.55 

4  It.  9  in.  br.,  15—17  It  deep,  860   It 13.55 

4  ft  9  In.  cone,  15—17  ft.  deep,  800  ft.  . .  13.55 

4  ft  6  in.  br.,  13—14  ft  deep,  640  ft 13.20 

4  It  6  in.  cone,  13 — 14  ft.  deep,  6;!0  It.  ..  13.20 

4  It  3  in.   br.,  12—13  ft.  deep,  520   ft.  . .  .  12.45 

4  It  3  in.  cone,  12 — 13  It.  deep.  020  It...  12.45 

4  It.   br.,  19 — 20  It  deep,  340   It 13.55 

4  It  cone,  19 — 20  ft.  deep.  345  ft 13.55 

3  ft  9  in.  br.,  19 — 20  ft  deep,  760  ft 12.25 

3  It.  9  in.  cone,  19 — 20  ft.  deep,   loO  ft.  .  .  .  12.25 

3  ft  6  in.  br.,  18—19  It  deep.  090  ft 11.50 

3  ft  6  in.  cone,  18—19  ft.  deep.  090  ft 11.50 

3  ft  3  in.  br.,  16 — 18  ft.  deep,  763  ft 10.80 

3  It  3  in.  cone,  16  -IS  It  deep.  760  It.  .  .  .  10.80 

;i6  in.  br.,  14—16  It.  deep,  1.380  ft 9.90 

27  in.  br.,  12—14  It.  deep.  1.180  It 8.30 

27  In.  br.,  14 — 16  It.  deep,  200  ft 8.65 

27  m.  br.,  16—18  ft.  deep,  200  ft 9.05 

27   In.  br.,  18—20  It.  deep.  400  It 9.40 

36  in.  dbl.  str.  p.,  14—16  It.  deep,  1.380  ft.  10.35 

27  in.  pipe.  12—14  ft.  deep,  1.180  ft 7.40 

27  in.  dbl.  str.  p.,  14 — 16  ft  d<ep,  200  ft.  .  8.00 

27  in.  dbl.  str.  p.,  16—18  ft  deep.  200  ft.  .  8.35 

27  in.  dbl.  str.  p.,  18—20  ft.  deep.  400  ft.  .  8.70 

24  in.  dbl.  str.  p.,  14 — 16  ft  deep,  1,000  ft .  7.25 

6  in.  standplpe,  1,000  ft .10 

Br.  manhole,  12  ft  deep,  48 62.00 

Concrete  manhole,  12  ft  deep,  18 62.00 

Concrete,  A,  275  cu.  yds 11.00 

B,  50   cu.  yds 9.00 

C,  1,200  cu.  yds 5.00 

Brickwork  in  Portland  cement,  330  cu.  yds.  .  11.00  , 

Excavation,  over  16  ft  deep,  100  cu.  yds.  . . .  1.50 

Under  16  ft.  deep,  100  cu.  yds 1.00 

For  pumping  stations,  2,000  cu.  yds 1.00 

Round  piling,  3,500  lin.  ft .50 

Capping  and  decking,  19  M  ft 30.00 

Lumber  under  br.  or  cone  sewers,  250  M  ft.  .  25.00 

Under  pipe  sewers,  20  M  ft 18.00 

Sheeting  In   trench,   75   M  ft 13.00 

Sheet  piling,  pumping  station,  60  M'  f t 25.00 

Cast  iron  pipe,  laid,  8  tons 60.00 

3  duct  conduit  br.  sewers,  8.200  lin.  ft .30 

Concrete  sewers,  5,400   lin.  ft .30 

With  pipe  sewers,  2,800  lin.  It 1.20 

Crossing,   3d   St.    canal 3.000.00 

Total    $264,087 

Contract  C — T.  J.  Shea,  Quincy.  111. 
Sewers ;  brick,  concrete  and  pipe — 

2  It.  9  in.x4  It  I'/i  in.  egg  shape  bi-.  sewers, 

14—10  It.  deep,  1,070  It $11.75 

2  It.  9  ln.x4  It  1%  in.  egg  shape  br.,  10 — 18 

ft.  deep,   2,150  ft 12.15 

2  ft.   3'^    in.x3   ft.   5V2   in.    br.,   14 — 16   ft 

deep,   1,460  ft 10.50 

2  ft.  1  In.x3  ft.  IV1  in.  br.,  12-14  ft.  deep, 

1,200  ft 9.10 

2  ft.  1  in.x3  ft.  IVa  in.  br.,  14 — 16  ft.  deep. 

240  ft ■ 9.70 

:I6  in.  br.,  14 — 16  ft.  deep,  1.200  ft 10.20 

36  in.  br.,  16—18  ft  deep,  770  ft 10.60 

36  In.  br.,  18—20  ft  deep.  100  ft 11.00 

33  in.  br.,  18—20  ft.   deep.   790  ft 10.50 

30  in.  br.,  8 — 10  ft.  deep.   320  ft 7.20 

30  in.  br.,  10 — 12  ft.  deep,  OKO  ft 7.90 

30  in.  br.,  12—14  ft.  deep.  200  ft 8.60 

30  in.  br.,  14—16  ft.  deep.  I.OIO  ft 9.20 

30  in.  br.,  16 — 18  ft.  deep,  700  ft 9.60 

27  in.  br.,  14—16  ft.  deep.   ;!00  ft 9.12 

36  in.  dbl.  str.  p.,  14—16  ft.  deep,  1.250  It.  10.90 

36  in.  dbl.  str.  p.,  10—18  ft.  deep,  770  It.  .  11.20 

36  in.  dbl.  str.  p.,  18—20  ft  deep,  1.00  ft.  .  11.50 

33  in.  dbl.  str.  p.,  IS — 20  It.  deep,  790  ft.  .  9.85 

30  in.  pipe  sewers,  8—10  It.  deep,  ,320  It.  .  6.25 

:W  in.  pipe,   10—12  It.  deep,  600  ft 6.95 

30  In.  pipe,  12 — 14  ft.  deep,  200  ft 7.65 

30  in.  dbl.  str.  p.,  14 — 16  ft.  deep,  1,610  ft.  8.60 

30  In.  dbl.  str.  p,.  16—18  ft  deep,  700  ft.  .  9.00 

27  In.  pipe  sew.,  8—10  ft.  deep,  1,280  ft. .  .  5.90 

27. In.  pipe  sew.,  10—12  ft.  deep,  1,320  ft.  .  6.60 

27  in.  pipe  sew.,  12 — 14  ft  deep.  070  ft.  .  .  7.35 

27  in.  dbl.  str.  p..  14—16  It.  deep.  300  It.  .  8.20 

24  in,  pipe  sew.,  10—12  It.  deep,  1,090  It. .  5.75 

24  in.  pipe  sew.,  12 — 14  It.  deep.  750  It. . .  6.40 

24  in.  dbl.  str.  p.,  14—16  ft  deep,  2.315  ft.  7.65 

24  In.  dbl.  str.  p.,  16 — 18  ft.  deep.  700  ft.  .  8.00 

24  in.  dbl.  str.  p..  18—20  ft  deep.  900  ft.  .  8.63 

21  in.  pipe  sew.,  10 — 12  ft.  deep.  400  ft.  . .  5.25 

21  in.  pipe  sew.,  12 — 14  ft.  deep,  1,220  ft.  .  5.90 

21  In.  dbl.  str.  p.,  14 — 16  ft.  deep.  1.230  ft.  6.75 

21  in.  dbl.  str.  p.,  16—18  ft.  deep.  860  ft.  .  7.00 

18  In.  pipe  sewers.  10 — 12  ft.  deep.  920  ft.  4.65 

0  in.  standplpe,  3,000  ft .10 

Manhole.  8—10  ft  deep,  7 45.00 

10 — 12   ft.  deep,  15 53.00 

Concrete,  A,  500  cu.  yds 12.00 

B,  100  cu.  yds 10.00 

C,  1,300  cu.  yds 5.00 

Brick  masonry,  Portland  cement.  800  cu.  yds.  12.00 

Excavation,  over  16  ft.  deep,   100  cu.  yds.  .  .  .  1.50 

Under  16  ft  deep.  100  cu.  yds 1.00 

For  pumping  stations,  4.000  cu.  yds 1.00 

Round  piling,  8.000  lin.  ft .50 

Capping  and  decking,   43  M  ft 30.00 

Lumber  under  brick  sewers,  210  M  ft 25.00 

Inder  pipe  sewers,  20  M  ft 18.00 

Sheeting  In  trench,  20  M  f t 13.00 

Sheet  pTling,  120  M  ft 25.00 

Rolled  steel.  In  place,  4  tons 100.00 

Cast  iron  pipe,   laid,  25  tons 60.00 

2  <luct  conduit  in  br.  sew..  12,900  lin.  ft .30 

With  pipe  sewer,  15,100  ft 1.00 

Independent  trench.  300  ft 1.30 

Excav.,  force  main,  under  6  ft.  1,800  cu.  yds.  .70 

Over  6   ft,   200   cu,   yds 1.00 

Haul.  &  lay.  20  in.  C.  I.  force  main,  2,500  ft.  .60 

Lumber  under  force  main,  2  M  ft 22.00 

Total    $360,860 

Contract  E — Irwin   Bros.,   Greenville,   O. 
Sewers ;  brick,  concrete  and  pipe — • 

24  in.  pipe  sewers,  12 — 14  ft  deep,  1,200  ft.  $0.50 

24  in.  dbl.  str.  p.,  14 — 16  ft.  deep,  2CI0  ft. .  6.50 

21  In.  pipe  sewers,  12 — 14  ft.  deep.  800  ft . .  5.00 


21  In.  dbl.  str.  p.,  14 — 16  ft.  deep,  200  ft..  5.50 

18  in.  pipe  sewers,  10 — 12  ft.  deep,  600  ft.  3.80 

18  in.  pipe  sewers.  12—14  ft  deep,  2.900  ft.  4.20 

18  in.  dbl.  str.  p.,  14 — 16  ft.  deep,  200  ft.  .  5.00 

15  in.  pipe  sewers,  10—12  It  deep,  2,300  It.  3.20 

15  in.  pipe  sewers,  12—14  It  deep,  400  It.  4.00 

12  in.  pipe  sewers,  6—8  It  deep,  100  ft.  . .  1.50 

12  in.  pipe  sewers,  8 — 10  ft.  deep,  550  f t .  .  .  1.80 

12  in.  pipe  sewers,  10—12  ft  deep,  1,400  ft.  2.40 

10  in.  pipe  sewers,  6 — 8  ft  deep.  100  ft.  .  .  1.00 

10  in.  pipe  sewers,  8—10  ft.  deep.  550  ft.  .  .  1.50 

10  in.  pipe  sewers,  10 — 12  ft.  deep.  050  ft.  2.00 

8  in.  pipe  sewers,  0—6  ft.  deep,  6,400 .60 

8  in.  pipe  sewers,  0 — 8  It  deep.  33.300  ft..  .70 

8  in.  pipe  sewers,  8—10  ft.  deep,  10,100  ft.  1.00 

8  in.  pipe  sewers,  10 — 12  ft.  deep.  1,000  ft.  1.50 

0  in.  standplpe,  2,000  ft .10 

Manhole,  under  8  ft.  deep,  84 40.00 

8—10  ft.   deep,  22 55.00 

10 — 12  ft.  deep.   12 75.00 

12  ft.  deep,   12 90.00 

Flush  tank,  53    60.00 

Concrete,   25  cu.  yds 10.00 

Brickwork,  in  Portland  cement,  20  cu.  yds...  15.00 

Excavation,  under  16  ft.,  100  cu.   yds 1.50 

Lumber  under  pipe  sewers.  30  .M  f  t 18.00 

Sheeting  and  bracing.  20  M  ft 13.00 

Dirt  bucket,  in  place,  03 2.00 

3   In.   flushing  siphon,    03 15.00 

Total    $101,437 

Contract  F — Thomas  J.  Shea. 
Sewers ;  brick,  concrete  and  pipe — 

24  in.,  pipe  sewers,  10 — 12  ft.  deep,  2,000  ft.  $4.00 

24  in.  pipe  sewers,  12 — 14  It  deep,  200  It.  4.85 

21  in.  pipe  sewers,  10 — 12  ft.  deep,  3,000  ft.  3.80 

21  in.  pipe  sewers,  12—14  ft  deep,  200  ft.  .  4.35 

18  in.  pipe  sewers,  10-12  ft,  deep,  700  ft.  3.40 

18  in.  pipe  sewers,  12 — 14  ft  deep,  200  ft,  3.95 

15  in.  pipe  sewers,  8 — 10  ft.  deep.  1,500  ft  2.55 

15  in.  pipe  sewers,  10—12  ft.  deep,  200  ft.  2.90 

12  in.  pipe  sewers,  8 — 10  ft  deep,  1,700  ft.  1.75 

12  In.  pipe  sewers,  10—12  ft.  deep,  200  ft.  .  2.30 

10  in.  pipe  sewers,  8 — 10  ft.  deep.  700  ft..  1.45 

10  In.  pipe  sewers.  10  —  12  ft.  deep,  200  It.  2.15 

8  in.  pipe  sewers,  0—6  ft  deep,  21.800  ft..  .56 

8  in.  pipe  sewers,  6—8  ft  deep,  41,600  ft.  .80 

8  In.  pipe  sewers,  8 — 10  ft.  deep,  10.000  ft.  1.20 

8  in.  pipe  sewers,  10 — 12  ft.  deep,  350  ft..  1.75 

6   in.    standplpe,   2.000  ft .10 

Manhole,  under  8  ft.  deep,  110 38.00 

8—10  ft.   deep.   26 43.00 

10—12  ft.  deep,  10 48.00 

12  ft  deep,  4 58.00 

Flush  tank,  80    65.00 

Concrete,  23  cu.   yds 12.00 

Brickwork,  in  Portland  cement,  ,00  cu.  yds...  12.00 

Excavation  under  16  ft..  100  cu.  yds 1.45 

Lumber  under  pipe  sewers,  13  .M  ft 18.00 

Sheeting  In  trench.  20  .M  ft 13.00 

Dirt  bucket   in   place,   80 3.00 

5  in.  flushing  siphon,  80 18.00 

Total    $120,157 

Contract  G — Irwin  Brtis. 
"Sewers  ;  brick,  concrete  and  pipe — 

.30  in.  br.  sewers,  16 — 18  ft.  deep,  001)  ft.  .  .  $12.00 

30  in.  br.  sewers,  18—20  ft.  deep,  160  ft.  .  .  14.00 

30  in.  dbl.  str.  p.,  16— IS  ft.  deep.  000  ft..  11.00 

30  In.  dbl.  str.  p..  18—20  ft.  deep.  KiO  ft.  .  12.00 

21  In.  pipe  sewers.  10 — 12  ft.  deep.  I.IIIO  ft  6.30 

21  in.  pipe  sewers,  12 — 14  ft.  deep.  300  ft.  7.50 

21  in.  dbl.  str.  p..  14—16  ft.  deep.  300  ft.  .  9.60 

18  In,  pipe  sewers,  8—10  ft  deep.  300  ft..  4.00 

18  in.  pipe  sewers.  10 — 12  ft.  deep.  2.100  ft  5.00 

IS  In.  pipe  seweis.  12—14  ft.  deep.   110  ft.  6.50 

10  in.  pipe  srwers,  6 — 8  ft.  deep.  300  It .  .  .  2.60 

10  In.  pipe  sewers,  S     Id  ft.  deep,  2,600  ft,  3.00 

10  In.  pipe  sinveis,    10-12  ft.  deep.  SIO  ft.  4.00 

12  In.  pipe  sewpis.  0-8  ft.  deep,  70O  ft...  1.80 

12  In.  pipe  sewers.  8 — 10  ft.  deep,  3,600  ft.  2.40 

12  in.  pipe  sewers,   10-  12  ft.  deep.  900  ft.  3.00 

10  in.  pipe  sewers,  0— S  It.  deep,  12,400  ft.  1.50 

10  In.  pipe  sewers,  8 — 10  ft  deep.  7,500  ft.  1.80 

10  In.  pipe  sewers.  10 — 12  ft.  deep.  400  ft.  2.60 

8  in.  pipe  sewers.  0—0  ft.  deep,  2,300  ft.  . .  .90 

8  in.  pipe  sewers,  6—8  ft  deep,  19,000  ft..  1.40 

8  in.  pipe  sewers.  8—10  ft  deep,  1,050  ft. .  1.70 

6  In.  standplpe.  2.000  ft .10 

Manhole,  under  8  ft.  deep,  74 50,00 

8—10  ft.  deep,   31 65.00 

10—12  ft  deep,   12 85.00 

12  ft.  deep..  5 100.00 

Flush   tank.   68 80.00 

Concrete,  Grade  A.  00  cu.  yds 10.00 

Brickwork,  In  I'ortland  cement,  70  cu,  yds.  .  .  12.50 

Excavation,  over  16  ft.  deep,  100  cu.  yds. . .  .  2.00 

Under  16  ft.  deep.  100  cu.  yds 1.75 

Lumber  under  br.  sewers,  10  M  ft 30.00 

Under  pipe  sewers.  13.0  M  ft 18.00 

Sheeting  in  trench,  50  M  ft 13.00 

Dirt  bucket,   in  place,  68 2.50 

5  in.  flushing  siphon.  68 10.00 

Total    $178,119 

Salem,  Mass. — The  Council  Is  stated  to  have  adopted 
an  ordinance  providing  for  a  sewerage  system  which 
will  cost  $750,000.  An  order  is  also  reported  adopted 
appropriating  $100,000  for  surveys  and  plans  with 
which  to  begin  work. 

Fairfield,  Me. — At  the  annual  Town  Meeting,  Mar.  ■ 
2,  It  was  voted  to  build  a  main  sewer  on  Railroad  St. 

St.  Paul,  Minn. — Bids  will  be  received  Mar.  9  by 
the  Bd.  ol  Pub.  Wks.  for  constructing  sewers  in  por- 
tions of  several  streets.     B.  L.  Gorman,  Clk. 

St.  Paul,  Minn. — Bids  will  be  received  Mar.  12  by 
the  Bd.  of  Pub.  Wks.  for  constructing  a  sewer  in  por- 
tions of  Portland  Ave.     R.  L.  Gorman,  Clk. 

St.  Louis,  Mo. — L.  .\.  Pratte,  6200  Delniar  Ave., 
submitted  the  lowest  bid  on  Feb.  27  for  2,000  ft  of 
pipe  sewers,  12  to  15  Inches  in  diameter,  at  $4,080. 

Manchester,  N.  H. — The  Council  lias  granted  ap- 
propriations to  the  Street  and  Park  Comn.,  as  follows  : 
for  new  sewers,  $20,000,  and  for  repairs  and  relay- 
ing old  sewers,  $5,000. 

Outtenierq,  N.  ./. — The  Town  Council  is  reported 
to  be  considering  the  advisability  of  constructing  a 
sewerage  system,   at  a   cost  of   $,'50,000. 

Cape  May,  N.  J. — The  City  Council  has  passed  to 
second  reading  an  ordinance  appropriating  $120,000 
for  the  building  ot  n  sewerage  s.vsteni  to  convey  all 
sewage  to  Delaware  Bay.  A  land  company  will  con- 
tribute $60,000  for  this  purpose.  Another  ordinance 
has  passed  second  reading  appropriating  $100,000  for 
building  a  sea  wall,  drive  and  boardwalk  along  the 
sea  front  to  Sewell's  Point  for  the  protection  of  the 
property  to  be  Improved, 
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Trenton,  N.  J. — It  is  stated  that  the  bill  providing 
for  a  trunk  sewer  to  drain  the  Passaic  Valley  Dlst. 
at  an  estimated  cost  of  ^9,000,000,  was  passed  by 
the  House  on  Mar.  '2. 

New  York,  N.  Y. — Bids  will  be  received  Mar.  10  by 
.Tacob  A.  Cantor,  I'res.  Boro.  Manbarttan,  for  furnish- 
ing material  for  constructing  sewers  in  portions  of 
Audubon  Ave.  Engineer's  estimate  as  follows  :  1,G17 
lln.  ft.  3  ft.  6  In.  by  2  ft.  i  in.  brick  sewers,  2,185 
lln.  ft.  12  to  15  in.  vitrified  stoneware  pipe  sewer,  10 
receiving  basins,  6,825  cu.  yds.  of  rock  excavated  and 
removed,  etc. 

Albany,  N.  Y. — XIayor  Gaus  has  approved  an  or- 
dinance authoriziug  the  construction  of  a  vitrified  pipe 
sewer  from  a  point  about  2,400  ft.  west  of  Watervliet 
Ave.  to  the  lands  of  the  city  of  Albany. 

Port  Chester,  N.  Y. — J.  A.  I'eck,  City  Cik.,  writes 
that  no  definite  action  has  yet  been  taken  by  the 
Trus.    for  the  construction    of  a  sewerage  system. 

Lakewood,  O. — Bids  will  be  received  Mar.  28  by  the 
Bd.  of  Trus.  for  constructing  a  storm  conduit  between 
Belle  and  St.  Charles  Aves.  .John  French,  Hamlet, 
Clk. 

Cleveland,  0. — The  following  are  reported  to  be 
the  lowest  bids  received  Feb.  IG  for  sewer  work : 
Aetna  St.,  Wm.  Lehraann  &  Son,  $10,051 ;  Guthrie 
St.,  Christian  Burkhardt,  $6,208,  and  Herald  St.,  A. 
P.   Helm,   $5,823. 

8t.  Bernard,  0. — Geo.  Meyei-,  V'illage  Clk.,  writes 
that  It  was  voted  Feb.  28  to  issue  $150,000  bonds  for 
sewers  and  street  Improvements. 

Warren,  O. — Bids  are  wanted  Mar.  14  for  furnish- 
ing material  and  constructing  sewers  on  portions  of 
several  streets.     A.  L.  .Jameson,  City  Clk. 

Cincinnati,  0. — Bids  are  wanted  Mar.  10  for  con- 
structing sewers  and  drains  with  necessary  appur- 
tenances In  portions  of  Kice,  Thill  and  Loth  Sts.  Robt. 
Allison,  Pres.  Bd.  Pub.  Service. 

Bids  are  wanted  Mar.  26  for  improving  portions 
of  Tennyson  St.  by  constructing  trunk  sewer  and 
drains  with  appurtenances.  Robt.  Allison,  Pres.  Bd. 
of  Pub.  Service. 

Wayne,  Pa. — Geo.  M.  Bunting,  of  Chester,  with  oth- 
er capitalists  are  reported  to  have  purchased  the 
Wayne  Sewerage  Co.'s  interests  at  Wayne,  formerly 
owned  by  the  ChlldsDrexel  estate.  The  price  paid  is 
said  to  have  been  $99,900. 

Phoenixvtlle,  Pa. — A  press  report  states  that  the 
borough  has  refused  to  grant  a  franchise  to  a  Sewer- 
age Co.,  and  will  probably  construct  a  municipal  sew- 
erage system. 

Erie,  Pa. — V.  D.  Klchenlaub.  Erie,  has  been  award- 
ed a  contract  for  c(»nsti-ucting  2.9.*jU  ft.  18-ln.  tile 
sewer  in  H^-tt.  trench  excavated  in  clay  and  shale,  at 
$1.65  per  ft.,  bidding  for  !>-in.  pipe.  4.5  cts.  per  ft.  : 
6-in.  pipe.  35  cts. ;  10  manholes,  $40  each,  and  3  catch- 
basins,  $35  each — bids  opened  Feb.  19.  B.  E.  Briggs, 
City  Engr.  Rlblet  &  Blenner,  Erie,  were  lowest  for 
.300  ft.  40-ln.  concrete  sewer,  at  $3.15  per  ft.  and  for 
840  ft.  36-ln.  concrete  sewer,  at  $3.20. 

Harriabury,  Pa. — Sewer  bonds  amounting  to  $362,- 
000  have  been  sold.  Part  of  the  work  for  which  these 
bonds  are  issued  is  already  let.  Chas.  A.  .Miller.  (Mty 
Clk. 

Oeorgetoiin,  S.  C. — See  "Water.  " 

Au»tin,  Tex. — The  City  Council  has  adopted  a  reso- 
lution providing  for  the  construction  of  a  system  of 
sewers  on  Congress  Ave. 

Ft,  Monroe,  To. — See  "Government  Work." 

Seattle,  Wngh.—PJans  for  a  big  sewer  system  for 
the  Lake  Dell  district  in  Lake  Washington  Is  report- 
ed to  have  been  approved  by  the  Bd.  of  Pub.  Wks. 
The  trunk  sewer  Is  to  be  an  18-in.  Kalaraine  pipe, 
which  is  to  follow  down  tlie  old  Fleabufg  Road.  The 
Lake  Dell  system  Is  the  beginning  of  the  series  of 
sewers  that  will  drain  the  lake  front  north  of  Yesler 
Way  and  back  for  half  a  mile  or  so. 

BRIDGES. 

Uuntsville.  Ala. — A  bill  has  passed  both  the  House 
and  Senate  authorizing  the  construction  of  a  railroad 
and  toll  bridge  across  the  Tennessee  Uiver  near  Hobb's 
Island. 

Ounteraville,  Ala. — A  bill  has  passed  the  Senate  au- 
thorizing the  construction  of  a  bridge  across  the  Ten- 
nessee River  between  Lewis  Bluff  and  Uuntersvllle, 
Ala. 

Mena,  4r*.— Bids  are  wanted  Mar.  21  tor  $15,000 
bridge  bonds.     John  H.  Hamilton,  Secy. 

Denver,  Colo. — McCreary  and  WlUard,  of  Spokane, 
Wash.,  have,  according  to  reports,  secured  a  contract 
for  work  on  the  Denver  &  Rio  Grande  Ry.,  between 
Denver  and  Grand  .Tunctlon,  at  a  cost  of  about  $35,- 
000.  It  Is  stated  that  about  2,400  tons  of  steel  will 
be  required,  and  3  bridges  built  across  Grand  River, 
one  at  Grand  .Junction,  another  at  Glenwood,  and  a 
third  at  Buena  Vista.  Also  a  railroad  crossing  bridge 
and  a  street  crossing  at  Colorado  Springs. 

Jacksonville.  Fla. — An  agreement  has  been  reached 
between  the  odlclals  of  the  various  railroads  and  the 
city  officials  whereby  a  12-arch  combination  concrete 
and  steel  bridge  is  to  be  built  in  this  city.  It  is  to 
be  243  ft.  long,  58  ft.  clear  between  the  hand  rails, 
to  have  a  40-ft.  driveway,  and  a  walk  9  ft.  wide  on 
either  side. 

Atlanta,  On. — According  to  local  press  reports  the 
Seaboard  Air  Line  Ry.  Co.  contemplates  building  a 
bridge  across  Chattahoochee  River  In  this  city.  W. 
W.  Gwathmey,  .Jr.,  Ch.  Engr.,  Portsmouth,  Va. 

Chicago,  III.— The  South  Park  Comrs.  will  until 
Mar.  18  receive  designs  for  a  bridge  to  be  built  In 
Jackson  Park,  cost  not  to  exceed  $35,000.  E.  G. 
Shumway,  Secy. 

Kankakee.  111. — It  Is  reported  that  the  Illinois  Cen- 
tral R.  R.  Co.  will  build  this  year  a  3-track  concrete 
bridge,  700  ft.  long,  across  Kankakee  River,  at  Kanka- 
kee, to  cost  about  $150,000.  11.  II.  Wallace.  Ch.  Engr., 
Chicago. 

Dubuque,  la. — The  Bd.  of  Superv.  and  the  oflloials 
of  the  Illinois  Central  U.  R.  are  reported  to  be  con- 
sidering the  building  of  a  viaduct  in  Rockdale. 


Springfield,  Muss. — The  City  Council  has  authorized  Tacoma,  Wash. — The  City  Council  has  adopted  a  re- 

the  mayor  to  enter  Into  an  agreement  with  the  New  port  by  the  Puyailup  Bridge  'Com.  recommending  that 

ifork.   New   Haven  &  Hartford   R.   R.   Co.  or  other  In-  the  Comr.   of  I'ub.   Wks    be  authorized  to  receive  bids 

terested  parties  by  which  the  city  will  pay  the  addl-  for  constructing  the  bridge  at  2l8t  St.  and  authorizing 

tlonal  expense  connected  with  changing  the  South-end  the  appropriating  of  $14,000  for  said  purpose, 
bridge  to  meet  the  requirement  of  the  war  department, 

estimated  at  about  $T,000.  licnwood,  W.  Va. — Bids  will  be  received  Mar.  21  by 

the  liellaire,   Benwood   and   Wheeling   Bridge   Co.   for 

Orosse  lie,  Mich. — It  is  stated  that  the  Pere  Mar-  constructing  a   steel   bridge  over  the   Ohio   River   be 

quette   International  Bridge  Co.  Is  being  organized  to  Iween    Benwood,    W.    Va.,    and    Bellalrc,    O.      Address 

build  a  bridge  across  the  Detroit  River  somewhere  in  .lames  H.  McCrady,  Pres.,  301  6th  St.,  Braddock,  Pa. 
the   neighborhood   of    Grosse    lie,   which   is   about   20 

miles  below  Detroit.  Congo,  W.  Va. — Press  reports  state  that  the  Wells- 

vllie  Bridge  Co.,  of  Congo,  W.  Va.,  has  been  Incorpo- 

Oneida,  N.  Y. — On  Feb.  25  the  Common  Council  ap-  rated  to  build,  equip  and  operate  a  toll  bridge.     Cap- 
proved   the  action  taken   by  the  Bd.  of  Pub.   Wks.   in  Itai,  $5,000.     Incorporators  :  Jas.   H.   Newell,  Chester, 
rejecting  the  bid  received  for  a  bridge  across  the  canal  W.    Va. ;   Perie   Howard,    Congo,     W.    Va. ;   Frank     J. 
feeder  at  the  foot  of  Furnace  Ave.,  and  a  resolution  Wells,  Wellsvllle,  O.,  and  others, 
was  adopted  giving  the  ud.  (lie  authority  to  construct 
the  bridge  without  advertising  for  further  proposals.  PAVING  AND  ROADMAKING. 

Bucyrus,  0.— It  is  stated  that  a  stone  bridge  is  to  {^<"-*  Island,  111.— Ihe  City  Council  has  adopted  an 

be  built  by  the  Pennsylvania  K.  R.  Co.  over  the  San-  ?,!''"'?«'?'=«''"■  '''S^PV',"?  ''L^^^^  .**^-   '.'j''u    ^'"'1''.^° 

dusky  River  at  this  point  on  its  Columbus  and  San-  ^™.'''"?  >^''-.  T^^nl^'','^'?.'   ■*"   "•   '"    "'("^h,   and   the 

dusky  Short  Line,  at  a  probable  cost  of  $50,000.  estimated  cost  is  $27,960. 

^i„     i„„  I    /I       A          .1        ^     ■       ,                        i     ■-,  Sycamore,  III. — M.  G.  Stolp,  of  Aurora,  has  prepared 

Cleveland.   O.— According  to  loca    press   reports  E.  an  estimate  for  about  10,000  sq.  yds.  of  asphalt  pav- 

J"  Jl  '■'•il'''-  fe°F'';  "L^l^.K^'-'H.-  ,^ ','''?.,".■  "r-  'eports  ing  and    5,600   lln.   ft.    of  combined   curb  and  gutter 

to  the   city   olhclais   that  the  Nickel   Plate  R.  R.   Co.  lor  Sycamore,  to  be  laid  this  spring. 
Is  willing  to  co-operate  with  the  city  In  the  abolition 

of  the  31  grade  crossings  between  Pearl  and  Detroit  Peoria,  III. — The   following   bids   were   opened  Feb. 

Sts.     The   city   iutends   to   lower  the  roadbed   of   the  28   for  paving   Chambers  Ave.    (8,809  sq.  ydsj    with 

Nickel  Plate  and  to  convey  all  the  thoroughfares  over  asphalt :    Barber   Asphalt   Co.,   $22,605,    and   Western 

the  right  of  way  by  steel  bridges.     This  plan  was  re-  Const.  Co.,  $25,206.     H.  E.  Beasley,  City  Engr. 

celved  favorably  by   Mr.   Hart.  An  ordinance  has  been  adopted  by  the  City  Council 

n             r^--.       r,         ,r.u      c       ^     ,.                 j        ,,,.  *"   pavc   witfa   brlck   on  a   portion   of  Glen  Oak   Ave. 

Oregon,   City,    Ore.— The   Senate    has   passed   a   bill  Also  an  ordinance  to  pave  on  Hamilton  St.  with  brick 

authorizing  the  construction  of  a  suspension  bridge  m  at  a  cost  of  $8,592. 

this  city.  The  Park  Bd.  has  secured'  the  right  of  way  for  the 

Portland,   Ore.— A  bill  has  passed  both  the   House  IV'f  h^/**    boulevard    from    Madison    Ave.    to   Prospect 

and   Senate  authorizing  the  construction  of  a  bridge  Heights, 

across  Willamette  River  at  Morrison  St.  In  Portland.  Chicago,  III. — Bids  will  be  received  Mar.   11  by  the 

,,  „            .r.T.                   ^       ^          ,.^,,  I'd.   of   Local   Improv.   for  grading,  curbing  and  pav- 

McKeesport,  Pu—Vvess  reports   state    that   the   of-  |ng  with    brick    and  granite   on    portions  of    several 

flclals   of  the   Wabash   R.   It.  Co.   are   having  surveys  streets.     Andrew   M    Lynch,  Pres 
made  for  a   bridge  which   it  is  proposed  to   construct 

across  Monougahela  River  from  Duquesne  to  McKees-  Wilmctte,   III. — Bids    will   be   received   Mar.    14   by 

port.  the   Bd.   of   Local    Improv.   for   grading,   filling,   curb- 
ing,   guttering,   paving   with    brick    and  otherwise   Im- 

Pine   Orove.   I'n. — R.   A.    Bowman,  of  Mahauoy,   has  proving  a  portion  of  Central  Ave.      Vertis  B.  Roberts, 

been  appointed,  according  to  reports,  to  prepare  plans  Engr.,  Reaper  BIk.,  Chicago.      Henry  B.  Gates,  Chmn. 

for  the  new  State  bridge  to  cross  the  Schuylkill  River  ii„ii„„ui^     iii      Ti,n   rn„oi   d,i    „f  i™„..„„„    u„.   /i„ 

«t  Oiiaiu  frnm    Aiiimrn  hnivimrh  BcUevtlle,  III. — Ihe  Local  Bd.   of  Improve,  has  de- 

at  yualls  from  Auburn  boiough.  ^^^^^^  ^^  recommend  to  the  City  Council  the  paving  of 

Pittsburg,   />«.— The   bill    authorizing   the   construe-  .^i'"?,*!, J""^''    '^'''    ^'""'    '^""''    '"    '""''    ^'^^    ■"'"*    "*■ 

tion    of  a   bridge   across     Allegheny     River    from    the  Puaitum. 

Brilliant  station  to  the  West  Penn  tracks  by  the  Penn-  Indianapolis.    Ind. — The     Bd.    of     Pub.     Wks.     has 

sylvania  R.  R.   has  passed  the  Senate.     The  structure  passed   an    order  authorizing  the  curbing  and  paving 

win   be  the  means  of  connecting  the  West  Penn  and  with  brick  on  a  portion  of  19th  and  Shelbv  Sts.,  esti- 

the   Allegheny   'Valley   divisions    of   the   Pennsylvania  mated  to  cost   $25,000  and  $18,750  respectively. 
R.  R. 

Muncie.  Ind. — Bids  will  be  received  Mar.  23  by  the 

Iniontown,  Pa. — The  t^omrs.  o£  Fayette  and  West-  Common  Council  for  improving  a  portion  of  Penn  St. 
moreland  Counties  have  reached  an  agreement  to  con-  hy  grading  and  macadamizing  the  roadway  and  con- 
struct an  iron  bridge,  65  ft.  long,  at  Kelster's  .Mill.  structlng  a  5-ft.  cement  sidewalk;  also  for  grading 
M.    E.   Townsend.  Comr.,   Favette  Co.  ind  constructing  5-ft.  cement  sidewalks  on   a  portion 

of  Grant  St.     R.  G.  Illckok,  City  Clk. 

,%!^Zt''rn%ui  fn  HV»"?i//?nh,';fi'nnnlf,.V?if  i^'^LV^  Maquokcta.  la.— Press  reports  state  that  the  paving 

(Torham  Co.  will  in  the  near  future  construct  a  trestle  „,..j,  ,' .j  .i,    ■„  »■,„  h„ainM<i  rtixtrtct    is  cnntemnlatert 

bridge  across  Earl  St.,  at  a  cost  of  about  $25,000.  ^"''  '*""'•  '"  ^''^  business  aistiict,  is  contemplated. 

The  Board  of  Aldermen  has  accepted  the  proposition  7on<i    City.    la. — Wm.    Horrabln,      Iowa     City,     has 

made  by  the  officials  of  the  Consolidated  R.  R..  to  build  been    awarded    a    contract    for   brick    paving    on    Linn 

and  maintain  a  steel  bridge  at  Adelaide  Ave.,  providing  St.,  for  $20,075.      B.    R.    Moore,    Iowa   City,   bid   $24.- 

that   the  city  build  the  abutments,  and   has   directed  231  :   Crowlev.  Toback  &  Co..   Iowa   Cltv.  $22,469  and 

the  City  Engr.  to  build  the  abutments  at  a  cost  not  to  $21,075:    and    Snouffer   &    Ford.    Cedar'  Rapids.    $22.- 

exceed  $6,000.  190.     The  successful  bid  in   detail  is  as  follows,   ac- 
cording  to   Chas.    S.   Magowan.   City    Engr.  :   3,238  cu. 

Knoxville,  Toih.-    It  Is  stated  tliat  the  Louisville  &  yd.  -^arth   excav..    30   cts.    per   cu.    vd.  :    4.413    lln.    ft. 

Nashville  R.  R.  Co.  has  had  plans  prepared  tor  a  via  new    curb.    60    cts.    per   ft.    for    Bedford   or   Cleveland 

duct  on  Church  Ave.,  over  Its  terminal  tracks,   to  cost  curb,    5x22    in.;    100    ft.    old    curb   reset.    15   cts.;    16 

$94,690.   and    has   asked    the   city    to    bear   $35,841    of  3-ft.    radius    curb    corners.    $6    per    corner:    23    18-ln. 

the  expense.     R.  Montfort.  Ch.  Engr.,   Louisville,  Ky.  curb    corners,    $2.50:    11,090   sq.    yds.    brick   pavg.    on 

broken   stone   6   in.    when   compacted,   $1,464   for   Pnr- 

Nashvillc,  Tenn. — PIds  are  wanted  Mar.  16  for  con-  ington    or   Des   Moines    flint   blocks;    setting    7    storm- 

structing  a  40-ft.  span  steel  bridge,   12  ft.   wide,  over  water   inlets.   $5  per  inlet;   setting  6  manhole  heads. 

Clear  Lake  Creek.     R.  D.  Marshall,  Chmn.  Com.  50  cts.  per  head. 

Burlington,  la. — Emmet  Steece,  City  Engr.,  writes  that  the  Burlington  Constn.  Co.  bid  65  cts.   per  cu. 

yd.  for  grading.  60  cts.  per  ft.  for  1,000  ft.  curb  and  $1.65  per  sq.  yd.  for  8,300  sq.  yds.  paving  on  Main 
St. ;  total,  $14,295.      For  the  improvement  of  Foster  St..  Cameron,   McManus  &  Joyce,  Keokuk,    la.,  bid   40 

cts.  per  cu.  yd.  for  grading.  70  cts.  per  ft.  for  stone  curb.  83  cts.  per  ft.  for  cement  curb  and  gutter  and 
$1.69  per  sq.  yd.  for  paving ;  total.  $10,582.  For  Improving  'Valley  St.,  bids  were  received  as  follows — 
A,  Frank  Buescher  &  Geo.  Young.  Burlington  ;  B.  Geo.  Krlecbbaum.  Burlington  ;  C,  Cameron,  McManus  & 
Joyce ;  D,  J.  B.  McAuley,  Galesburg,  111. ;  E.  Peoples  Constn.  Co.,  Davenport,  la. ;  F.  Bnrllngton  Constn.  Co. ;  ■ 

Excavation,  cu.  yds. -.    Curb,  Paving.         Concrete,  cu.  yds.       Handrail. 

Street,        Wall,         Piers,         3,000  9,460            Wall,            Piers.             560 

1.600.          600.            200.          lln.  ft.  sq.  yds.           021.              '200.            lln.  ft.           Total. 

A :.     $0.35          $1.25          $1.25          $0.60  $1.88           $10.75          $11.00           $0.60           $33,732 

B 40            1.00            1.00              .75  1.80               7.90              6.00               .70             29.586 

C 50              .50              .60              .65  1.99               6.44              3.33               .50             28,873 

n 40              .50            1.00              .65  1.80               7.00              4.00             1.25             28.065 

E 45              .65              .55              .58  1.81               6.25              6.00               .60             27.375 

F 45              .58              .90              .72  1.79               7.97              5.70               .90             28.913 

Richmond,  Va. — It  is  stated  that  bids  will  soon  be  Wicliita.   Kan. — Bids    are    wanted    Mar.  16    for  pav- 

asked  by  the  Virginia   Passenger  &  Power  Co.   for  a  ing  portions   of  Douglas  Ave. ;    approximately   12,400 

bridge  to  be  built  across  James  River,  connecting  Rich-  cu.  yds.  excavating,  6,150  lln.  ft.  cement  curbing,  23,- 

mond    and    Manchester.     Calvin    Whlteley,    Jr.,    Ch.  800  sq.  yds.  sheet  or  rock  asphalt  or  brick  pavement. 

Engr.,   1222   Carey   St.  J.  L.  Leland,  City  Clk. 

Uerryville.   Va. — The   Co.    Kd.    of   Superv.    have,    ac-  Louisville,  Ky. — Local  press  reports  state  that  bids 

cording  to  reports,  employed  Col.  R.  A.  Marr.   Prof,  of  will  be  received  Mar.   10  by  the  Bd.  of  Wks.  for  pav- 

Englneerlng  at  the  Virginia  Military  Institute,  as  the  ing  with  asphalt  portions  of  several  streets, 
engineer   In   charge   of   the   erection    of   the   proposed 

new  bridges  over  the  Shenandoah  River  at  Castlemans  Louisville,  Ky. — The  Bd.  of  Pub.  Wks.  has  ordered 

and    Berry's    Ferries,    in    this    county.      In    accordance  the   construction   with    asphalt   of   Von     Borrles    Ave. 

with  the  question  submitted  to  the  people  at  the  elec  from    Beechwood   to   Edenslde.     a     distance     of    three 

tion  held  to  decide  whether  or  not   bridges  should  be  blocks.     Probable  cost,  $25,000. 
built,  if  after  his  preliminary  survey  and  examination 

the  engineer  advises  that   they  can   be  built   with  -the  Shrcveport.  La. — T.  G.  Hayes,  City  Aud.,  writes  that 

sum   voted    for,    $40,000,    work   will   be   commenced   at  from  $150,000  to  $225,000  will  be  expended  on  street 

once;  If  he  reports  otherwise  no  action  can  be  taken  paving.      Asphalt   or  brick   will   he   used.      W.   Wood- 

wlthout  another  vote.  ward.   City  Engr. 

Argo,    Wash. — The  Co.   Comrs.    have    granted     the  „  t.  •             .» i      mv     t>j    t>  ,     t               i,                j 

Northera  Pacific  Ry.  Co.  permission  to  erect  an  over-  .v,^"",',"'"''^'  ^''■— The   Bd.   Pub.   Improv.   has  passed 

head  crossing  on  Valley  St.,   In  Argo.     The  structure  the   following  paving   ordinances :     North     Ave ,    from 

will  be  of  steel,  22  ft.  high,  from  600  to  800  ft.  long.  Bi'oadway  to  Washington.  St..  with  asphalt  blocks  ;  Mc- 

and  44  ft.  wide.     W.  L.  Darling,  Ch.  Engr.,  St.  Paul,  \\om<is  St..  from  Hanover  to  Creek  Alley,  with  asphalt 

v[l__                                                    s>                B    I  blocks :    Lombard.    Gllmor.    Hollins    and    Strieker   Sts.. 

'„'.           .,„,_.,        ,                        ixiii...^,  around  Union   So.,  with  asphalt  blocks,  and  Montford 

Spokane,  Wasft.— Local  press  reports  state  that  the  Ave.,  from  Townsend  to  Gay  Sts.     Probable  total  cost, 

new   approach   at   the   south   end   of   the   Monroe    St.  t^g  453 

bridge,  will  cost  about  $24,000,  according  to  the  esti-  "       ' 

mate  of  City   Engr.,  A.   P.   Gill.     The  plans  call   for  Boston,  Mass. — Capt.  A.  M.  Palmer,  Q.  M.,  U.  S.  A., 

the  replacing  of  the  present  wooden  piles  and  trestle  writes   that  the  contract    for  constructing  roads  and 

work  by  154  ft.    of  steel  work.     One  54-ft.   span  now  walks  at  Ft.  Revere.  Nantasket  Head.  Boston  Harbor. 

In  use  will  be  retained,  the  rest  of  the  material  will  be  Mass.    (bids    opened    Feb.    21).    has   been    awarded    to 

new.  J    J.  Callahan,  Box  55,  Atlantic,  Mass.,  for  $8,340. 
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Graitd  Rapid*.  MicJi. — Bids  will  be  received  on 
Mar.  13  for  paving,  with  asphalt  blocks  ou  a  gravel 
and  cobble  stone  foundation,  of  Wealthy  Ave.  Length, 
5.181  ft. :  23,010  sq.  yds.  L.  W.  Anderson,  City 
Engr. 

Ban  City,  Mich. — The  paving  of  Cass  Ave.,  probably 
with  tar  macadam,  is  being  considered. 

ilinHiapollD.  Minn. — The  Council  I'aving  Com.  has 
ilwlded  to  receive  bids  on  the  following  materials : 
Cedar  block,  20,000  yds. :  sandstone,  60,000  yds. ; 
crushed  slate.  4.000  cu.  yds. ;  brick  block.  40,000  sq. 
vds.;  creosoted  blot*.  40,000  sq.  yds.;  asphalt.  20.000 
sq.  yds. :  crushed  granite,  4.000  cu.  yds. ;  crushed  lime- 
stone. 10,000  cu.  vds.  :  Portland  cement,  10,000  bbls.  : 
native  cement.  40.t)00  bbls.  Curbing,  bids  will  also  be 
received  on  5,000  ft.  of  granite,  and  20,000  ft.  of 
sandstone. 

Crovkiton,  Minn. — Bids  are  wanted  Mar.  10  for 
grading  and  constructing  certain  macadam  roadways ; 
also  for  constructing  vitrified  brick  crosswalks  on  por- 
tU>ns  of  2  alleys.     Oeo.  A.  Ralph.  City  Kngr. 

ManehtaU-r.  S.  U. — The  Council  has  appropriated 
for  the  use  of  the  Street  and  Park  Comn.  :  »6,000  for 
granite  block  paving,  concrete  foundation  :  J25,000  for 
repairing  highways  (resnrfacing)  :  $5,000  for  build- 
ing new  streets,  and  $6,000  for  macadamizing. 

Tomt  RirCT,  .V.  J. — Bids  will  l)e  received  by  the  Co. 
Bd.  of  Chosen  Freeholders  until  Mar.  31  for  con- 
structing a  gravel  road,  about  lO*^  miles  long,  from 
Manchester  to  Plumstead  Townships.  Edmund  Ben- 
nett, Dir. :  Wm.  Segoine,  Engr.,  Point  Pleasant,  N.  J. 

Cope  May,  A".  J. — The  City  Council  has  adopted  an 
ordinance  and  an  agreement  bv  which  this  resort  and 
a  syndicate  of  Pittsburg  capitalists  are  to  make  mu- 
nicipal and  private  Improvements  which  will  aggre- 
gate within  the  next  two  years  more  than  $2,000,- 
000.  These  improvements  will  include  an  extension 
to  the  beach  boulevard  along  the  ocean  front  for  2 
miles  east  of  Madison  Ave.  to  Sewell's  Point,  to  cost 
J120.000.  of  which  the  syndicate  is  to  pay  $50,000. 

yevcark,  .V.  J. — According  to  local  press  reports  the 
Street  Com.  intends  to  pave  with  asphalt  or  brick  on 
portions  of  Elliott  St.,  Saybrook  PI.  and  Elwood  Ave. 

Dunkirk,  A'.  V. — J.  P.  Morrissey,  City  Engr.,  writes 
that  it  Is  proposed  to  pave  2  streets,  each  about  % 
of  a  mile  in  length,  with  telford  macadam,  brick  or 
asplialt 

Rome,  S.  Y. — The  Council  has  ordered  plans  and 
specifications  for  paving  Madison  St.  (about  20,000 
sq.  yds.).     Asphalt  has  been  petitioned  for. 

Xetc  York,  X.  V. — The  lowest  of  6  bids  opened  Mar. 

3  by  J.  A.  Cantor.  Boro.  Pres..  for  macadam  paving  on 
7th  Ave.  from  120th  to  145th  Sts.,  was  that  of  the 
Century  Const.  Co..  13  Park  Row,  for  $22,755,  the 
items  being:  Macadam,  56,200  sq.  yds.  at  41  cts.  ;  new 
brldgestone,  4,740  sq.  ft.  at  55  cts. ;  old  bridgestone 
redressed  and  relaid,  10,240  sq.  ft.  at  8  cts.  :  new  curl). 
4.310  ft.  at  83  cts. ;  old  curb  redressed  and  relaid, 
7.960  ft.  at  27  cts. 

Brooklyn,  x'.  T.— The  Bay  Ridge  Local  Bd.  has  ap- 
proved the  resolution  to  repave  Coney  Island  Ave.. 
from  Parade  Pi.  to  Manhattan  Beach,  at  a  cost  of 
about  $200,000. 

Brooklyn,  N.  T. — The  following  bids  were  opened 
Mar.  4  by  W.  C.  Redfleld,  Comr.  Pub.  Wks.,  for 
granite  paving  on  sand  foundation  on  Nostrand  Ave. 
from  Fiatbush  Ave.  to  Malbone  St. — a,  3.  Chas. 
Weschler :  b,  Dennis  Norton ;  c,  Geo.  M.  FarrcU ;  d. 
Murphy  Bros. ;  e,  Jas.  Qulnn ;  f,  John  J.  Hickey :  g. 
Edw.  Roche;  h,  Michael  Fltzgerad;  i.  Sterling 
Constr.  Co. : 

a  oo«  io  t^  So  ^X  *g    • 

^  al'^  "".  So  5o^  5o^  .»»^ 

■o  a<- d"  f.o  130  ioo  n~'o  Sfco- 

S  o""  S."  o^  '1'^'^  ^^■^  S*" 

a $2.50  $0.90  $0.40  $0.50  $0.50  $0.22 

6 2.59  .93  .30  .48  .02  .23 

e 2.60  .88  .20  .75  .10  .21 

d 2.60  ].00  .30  .55  .75  .24 

r 2.39  .85  .25  .35  .15  .lOVi 

1 2.57  .90  .40  .40  .40  .20 

(/ 2.35  .78  .20  ..33  .05  .18 

h 2.63  .50  .30  .25  .20  .20 

i 2.52  .85  .30  .30  .30  .19 

Itrooklyn,  X.   Y. — The  lowest  of  5  bids  opened  Mar. 

4  by  W.  C.  Redfield.  Comr.  Pub.  Wks.,  for  grading  anil 
axphalt  paving  on  Albemarle  Road  from  Fiatbush  Ave. 
lo  Hrighton  Beach  R.  R.,  w^as  that  of  the  Uvalde 
.\Bphalt  Paving  Co.,  1  Bway.,  N.  Y.,  for  $18,668,  the 
Items  being :  Asphalt,  6.260  sq.  yds.,  at  $1.40 ;  con- 
crete. 870  cu.  yds.,  at  $4.00 ;  earth  exc,  4.070  cu.  yds., 
at  $.30 :  concrete  curb,  3.020  ft.,  at  $.50 ;  cement 
walks,  14,500  sq.  ft.,  at  $.18 ;  concr.  for  retaining 
walls,  60  cu.  yds.,  at  $5. 

The  following  bids  were  opened  Mar.  4  by  W.  C. 
Redfleld.  Comr.  Pub.  Wks.,  for  asphalt  paving  on 
Powell  St.,  from  East  New  York  to  Dumont  Aves. — 
a,  I'valdc  Asphalt  I'aving  Co. ;  6,  Eastern  Bermudez 
.\sphalt  Paving  Co. ;  c,  Crawford  Co. ;  d.  Interstate 
I'aving  Co. : 

.       a-«      „  is       ^t 

«:  ^~r  >>      t;i-*>      ,1-     -5  J'        5«oi     ■« 

—  j5— n        fi." '•'        5®      .5  5m      ,5"*^     S'tiC 

(I $l..->0  t'>-%'>  $0.90  $5.00  $0.40  $0,1. S 

fc 1.21  5.40  .90  5.00  .40  .23 

(■ 1.48  5.75  .90  5.00  .40  .22 

,1 1.42  5.25  .90  5.00  .25  .18 

Ht.  Bernard,  O. — See  "Sewerage  and  Sewage  DIs- 
poaal." 

Waiertoten,  X.  Y. — City  Engr.  McComb  estimates 
the  cost  of  paving  on  State  St.  with  bituminous  mac- 
adam   at    $47,332. 

Brooklyn,  V.  Y. — Bids  will  be  received  Mar.  14  by 
.T.  Edw.  Swanstrom,  Boro.  Pres.,  for  regulating  and 
repavlng  with  asphalt  on  a  concrete  foundation  por- 
tions of  numerous  streets :  also  for  regulating,  grad- 
ing, curbing,  and  laying  sidewalks  on  portions  of  1st 
.\ve.  Engineer's  estimate:  351,013  sq.  yds.  aspbalt 
pavement,  54,402  cu.  yds.  concrete,  159,840  lln.  ft. 
new  curbstone,  68.280  sq.  ft  cement  sidewalk,  30,676 
lln.  ft.  concrete  curb,  etc 


Schenectady,  N.  Y. — Local  press  reports  state  that 
bids  will  be  received  Mar.  10  for  paving  portions  of 
Paige  St.  with  block  asphak  and  portions  of  Carrie 
St.  with  sheet  asphalt.     Alexander  Fenwick,  City  Clk. 

Port  Chester,  N.  Y.—J.  A.  Peck.  Village  Clk., 
w^rites  that  bids  will  be  received  on  Mar.  16  for  pav- 
ing with   Mack  brick  and  macadamizing  Irving  Ave. 

Laketcood,  U. — Bids  will  be  received  Mar.  28  by  the 
Bd.  of  Trus.  for  paving  and  improving  portions  of 
Lake  Ave.     John   French,  Hamlet,  Clk. 

Maattillon,  0. — Local  press  reports  state  that  an 
ordinance  has  been  passed  by  the  City  Council  ap- 
propriating $26,000  to  provide  for  the  paving  of  a 
portion  of  So.   Erie  St.,  with  brick. 

Toledo,  O. — O'Sulllvan  &  O'SuUlvan  are  stated  to 
have  secured  the  contract  for  paving  with  stone  on  n 
portion  of  Orange  St.,  at  $5,715. 

Toledo,  O. — Bids  are  wanted  Mar.  30  for  furnish- 
ing material  and  Improving  by  paving  with  either 
blocks  or  aspbalt  on  an  8-ln.  gravel  or  C-in.  con- 
crete, gravel  or  broken  stone  foundation  portions  of 
Starr  Ave.      Chas.    H.    Nauts,   City   Clk. 

Sandusky,  O. — I.  W.  Miller,  City  Eugr.,  writes  that 
the  Ayers  Asphalt  I'aving  Co.,  of  ZanesvlUe.  has  se- 
cured the  contract  for  paving  Hayes  Ave.  with  Trini- 
dad Pitch  Lake  asphalt  (bids  opened  Feb.  4)  for 
$32,768. 

Portland,  Ore. — Resolutions  have  been  adopted  by 
the  Councils  directing  the  City  Engr.  to  prepare  plans 
for  about  10  miles  of  street  work  on  the  West  Side. 
The  pavement  is  to  be  of  bituminous  macadam,  vitri- 
fied brick,  asphalt,  wood  and  stone  blocks  and  mac- 
adam. 

Uarriaburg,  Pa. — Bids  are  wanted  Mar.  14  for  curb- 
ing and  paving  on  a  portion  of  2d  St.  with  either 
asphaltum,  aspbaitum  blocks,  vltritted  brick,  on  a  con- 
crete base,  Warren's  bituminous  macadam  waterproof 
pavement  or  any  other  approved  paving  material.  Ac- 
cording to  local  press  reports  about  39,000  sq.  yds.  of 
paving  will  be  needed  and  about  16,000  lln.  ft.  curbing. 
Chas.  B.  McConkey,  Highway  Comr. 

Xeie  Castle,  Pa. — The  Councils  have  adopted  ordi- 
nances to  pave  with  a^^piialt  block  ou  portions  of  Clay- 
ton, No.  Cedar,  Cedar  and  Liberty  Sts. 

Mauch  Chunk,  Pa. — Robt.  A.  Heberling,  Boro.  Clk., 
writes  that  the  Warren  Bros.  Co.,  of  Boston,  Mass., 
have  secured  the  contract  for  paving  Main  St.  with 
Warren's  Patent  Bituminous  Macadam  at  $2  per  sq. 
yd. ;  total  cost,   $20,000. 

Dandrtdge,  Tenn. — A  bill  has  passed  the  Legislature 
authorizing  .lelTerson  County  to  issue  bonds  to  the 
amount  of  $20,000.  for  the  purpose  of  building  mac- 
adamized roads.  The  proposition  must  be  submitted 
to  a  vote  of  the  people  of  the  county,  and  receive  a 
majority  of  the  votes  cast. 

Nashville,  Tenn. — Ordinances  have  been  passed  by 
the  City  Council  appropriating  $20,300  for  the  pav- 
ing with  granite  on  a  portion  of.  Front  St. ;  also 
.?26,700  for  similar  work  on  a  portion  of  Woodland 
Ave. 

Oreenville,  Tex. — At  the  Good  Roads  Convention 
held  In  this  city,  the  voters  and  tax  payers  of  Hunt 
County  adopted  resolutions  petitioning  the  Commis- 
sioners' Court  to  order  an  election  for  the  purpose  of 
determining  whether  they  shall  Issue  bonds  to  the 
amount  of  $400,000.  The  proceeds  from  the  sale  of 
said  bonds  to  be  used  for  the  purpose  of  constructing 
and  bettering  the  road  conditions  of  Hunt  County. 

Houston,  Tex. — The  paving  with  brick  or  aspbalt 
on  a  portion  of  Chartres  St.  Is  being  considered  ;  the 
cost  with  brick  pavement  has  been  estimated  at  $12,- 
500   for  a  35-ft.  street. 

Ballard,  Wash. — An  ordinance  has  been  adopted  by 
the  City  Council  for  the  improvement  of  Ballard  Ave. 
between  First  and  Third  Aves.,  by  paving  with  brick, 
curbing  with  granite  and  constructing  cement  walks, 
at  an  estimated  cost  of  $40,399. 

Fond  du  Lac,  Wis. — E.  B.  Parsons,  City  Engr., 
writes  that  the  contract  for  19,442  sq.  yds.  vitrified 
block  pavement  (bids  opened  Feb.  23)  has  been  award- 
ed to  John  O.  Jones,  of  Eaclne,  Wis.,  for  $49,500, 
using  Metropolitan  Block. 

Milwaukee,  Wis. — The  Bd.  of  Pub.  Wks.  has  recom- 
mended' to  the  Common  Council  that  asphalt  pave- 
ment be  laid  ou  Farwell  Ave.,  from  Franklin  Pi.  to 
Brady  St.,  In  the  First  Ward.  The  Bd.  has  advised 
paving  the  following  Seventh  Ward  streets  with 
brick ;  Market  St.,  from  Johnson  St.  to  Juneau  Ave. ; 
River  St.,  from  Oneida  to  Martin  Sts. ;  Johnson  St., 
from  Market  St.  to  Broadway. 

Buraboo,  Wis. — City  Engr.  Kirchoffer  estimates 
the  cost  of  the  proposed  paving  of  Oak  St.  frolh 
4th  to  11th  and  of  2d  St.  from  Oak  to  Elizabeth,  at 
$13,874. 

Chippewa  Falls,  Wis. — P.  McDonnell,  of  Duluth, 
Minn.,  is  stated  to  have  secured  the  contract  for 
paving  26,000  sq.  yds.  of  street  In  this  city  witli 
brick,   at   about   $55,000. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

De  Queen,  Ark. — The  De  Queen  Light,  Ice  &  Cold 
Storage  Co.  has  been  Incorporated,  with  a  capital  of 
$50,000.     J.  S.  Lake,  Pres. ;  I.  O.  Bunyon,  Secy. 

San  Francisco,  Oal. — The  Water  &  Power  Co.,  of 
California,  has  been  Incorporated,  with  a  capital  of 
$4,000,000,  to  develop  water  sources  in  the  moun- 
tains for  the  purpose  of  supplying  power  for  irriga- 
tion, and  for  the  use  of  the  places  throughout  the 
northern  part  of  the  State.  Incorporators :  Henry 
F.  Allen,  W.  B.  Bourn,  E.  J.  McCutchen,  and  others. 

Placerville,  Cat. — W.  N.  Muffley.  City  Clk.,  writes 
that  S.  P.  Jewett,  of  Placerville,  has  secured  a  fran- 
chise to  construct  and  maintain  poles  and  wires  for 
electric   transmission  ;   also   for  laying  gas  pipes. 

Corona,  Oal. — H.  A.  Wood,  City  Clk..  writes  that  it 
Is  proposed  to  construct  a  municipal  electric  light 
plant,  at  a  cost  of  $60,000. 

Petalumii,  Oal. — The  California  Central  Gas  &  Elec- 
tric Co.  Is  stated  to  have  secured  permission  from  the 
'Trustees  to  erect  poles  and  maintain  a  line  for  the 
transmission  of  electricity. 


Red  Bluff.  Cat. — It  Is  reported  that  the  Northern 
California  Power  Co.  will  construct  a  line  from  the 
substation  In  this  city  through  Berrendos  to  the  old 
Copeland  Place. 

Victor,  Cola. — A  press  report  states  that  extensive 
improvements  will  be  made  to  the  dam  of  the  Pike's 
Peak  Power  Co.  A  second  dam  will  also  be  construct- 
ed below  the  present  breakwaters.  R.  M.  Jones,  Ch. 
Engr.,  Victor. 

Vhanute,  Kun. — It  Is  stated  that  bids  are  wanted 
Mar.  12  for  proposed  city  electric  plant.  The  plant  Is 
to  be  operated  by  steam  and  to  have  a  capacity  of 
100  arc  and  5.000  Incandescent  lights,  and  is  esti- 
mated to  cost  $:i0.000.  E.  H.  Ricksecker,  of  Cottey- 
vllle,   Kan..   Is  Des.   Engr. 

lioivHng  Qreen.  Ky. — The  City  Council  is  reported 
to  have  adopted  a  resolution  authorizing  the  estab- 
lishment of  an  Incandescent  plant,  in  connection  with 
its  arc  light  system. 

Xczpercf,  Idaho. — Z.  A.  Johnson  Is  reported  to  have 
engineers  at  work  ou  Lolo  Creek  surveying  his  wa- 
ter right  with  a  view  of  its  Immediate  development 
for  electrical  and  power  purposes. 

Sterling,  III. — it  Is  reported  that  the  Sterling  Gus  & 
Electric  Light  Co.  will  expend  about  $25,000  in  im- 
provements. 

Byron,  III. — John  Whltaker  Is  reported  Interested 
in   the  construction  of  an  electric  light  plant. 

East  Peoria,  III. — A  press  report  states  that  the 
East  Peoria  Heat.  Light  &  Power  Co.  Is  to  construct 
a  plant,  to  cost  about   $50,000. 

Lafayette,  /red. — The  Wabash  Oil  &  Gas  Co.,  In 
connection  with  Lafayette  and  Chicago  capitalists 
will,  It  is  reported,  begin  this  month  to  construct 
dams  and  a  $250,000  electric  light  plant  at  Hoi-se- 
shoe  Bend  on   Tippecanoe  River. 

Marion,  Ind. — The  Citizens'  Electric  Light  Co.  is 
reported   organized,  with  a  capital  of   $50,000. 

Hartford  City,  Ind. — "Jeo.  Mayer,  and  others,  of 
Chicago,  HI.,  are  stated  to  have  purchased  the  plant 
of  the  Hartford  City  i^lght  Co.,  and  will  Improve  the 
plant. 

Tahlequah,  Ind.  Ter. — C.  W.  Turner,  owner  of  the 
electric  light  plant  at  Muskogee,  is  stated  to  have 
made  a  proposition  to  Tahlequah  for  an  electric  light 
plant.  If  accepted  he  will  probably  move  the  plant 
at  Muskogee  to  Tahlequah  and  construct  a  larger 
plant  at  Muskogee. 

Ottumwa,  la. — See  "Water." 

Ilolyoke,  Mass. — The  (General  Electric  Co.  Is  stat- 
ed to  have  secured  a  contract  from  this  city  for  400 
series  Inclosed  arc  lights  and  150  multiple  Inclosed 
arc   lights,   for  about   .fl3,500. 

Lake  Linden,  Mich. — The  Council  is  stated  to  have 
granted  Mercer  &.  Ingersoll,  a  franchise  for  a  gas 
plant.  They  are  reported  to  have  recently  secured 
a  franchise  In   Laurium. 

Detroit,  Mich. — Blngley  R.  Fales,  of  Detroit ;  W. 
C.  Kerr,  of  the  Westlnghouse,  Church,  Kerr  &  Co.  ; 
Eliphat  Potter  and  Franklin  A.  I'lummer,  all  of  New 
York,  N.  Y.,  are  reported  interested  in  the  Central 
Htg.  Co.  about  to  be  formed  here  to  construct  a  heat- 
ing plant. 

Monroe,  Mich. — The  Monroe  Htg.  &  Lighting  Co. 
Is  reported  as  about  to  be  organized  with  ('has. 
Flowers,  of  Detroit,  and  Fred  C.  Nadeau,  of  Monroe, 
as  incorporators.  They  are  reported  to  have  peti- 
tioned Council  for  a  franchise  to  furnish  electricity 
for  lighting  and  Installing  a  hot  water  heating  sys- 
tem. 

Negaunee,  Mich. — It  Is  stated  that  improvements 
are  to  be  made  to  the  electric  light  plant,  at  a  cost 
of  about  $10,000. 

Mankato,  Minn. — A  press  report  states  that  the 
City  Council  has  voted  to  construct  a  municipal  elec- 
tric light  plant,  and  will  receive  bids  for  $40,000 
electric  light  bonds  on  Mar.  19. 

Vernilale,  Minn. — Bids  will  be  received  Mar.  14  by 
the  Village  Council  for  $7,000  bonds  to  be  used  for 
constructing  an  electric  lighting  plant.  H.  Lyons,  Vil- 
lage Recorder. 

Spring  Orove,  Minn. — The  question  of  constructing 
an  electric  light  plant,  to  cost  from  $4,000  to  $5,000, 
Is  reported  under  consideration. 

Bayhead,  N.  J. — The  Boro.  Council  is  stated  to  have 
adopted  a  resolution  to  light  the  streets  and  beach 
front  by  electricity.  A  committee  was  appointed  to 
make  a  contract  with  the  Point  Pleasant  Electric 
Light  &  Power  Co.,  the  lighting  to  begin  June  1. 

Pitman  Orove,  N.  J. — The  New  Jersey  Southern  Gas 
&  Electric  (^o.,  of  Pitman  Grove,  has  been  incorporated., 
with  a  capital  of  $500,000.  by  J.  H.  McNeal,  R.  M. 
.\nderson  and  A.  M.   Worstall. 

Sodus,  N.  Y. — B.  H.  Shepard,  of  Syracuse,  Is  re- 
ported Interested  In  the  construction  of  an  electric 
light  plant. 

WatcrvUle,  N.  Y. — It  Is  reported  that  the  capacity 
of  the  plant  of  the  Electric  Light  &  Power  Co,  will  be 
Increased  so  as  to  provide  steam  for  Marshall  and 
Augusta.     Horace  B.  Sweet,  Pres.,  Utlca. 

Dansville,  X.  1'.— The  Mill  Creek  Electric  Light  & 
Power  Co.,  of  Dansville,  has  been  Incorporated,  with 
a  capital  of  $200,000,  b.v.  F.  A.  Owen,  Walter  A. 
Beecher.  and  others,  all  of  Dansville. 

Dickinson,  X.  D. — It  Is  reported  that  the  Northern 
Electric  Co.  will  enlarge  Its  power  station,  and  add 
another  dynamo  and  boiler. 

Urbana,  O. — The  Trbana  Electric  Light  &  Power 
Co.  has  petitioned  the  Council  for  a  franchise  for  a 
hot  water  heating  system. 

Paulding.  O. — The  Paulding  Gas  Light  &  Fuel  Co. 
is  reported  incorporated,  with  a  capital  of  $30,000, 
by  .las.  Lynn  and  others. 

Tiffin,  O. — Kerlln  Bros,,  of  Toledo,  proprietors  of 
the  plant  of  the  Consolidated  Gas  &  Light  Co..  which 
has  the  contract  for  lighting  the  east  half  pf  Tiffin, 
are  stated  to  have  decided  to  expend  about  $.30,000 
In  Improvements,  which  will  include  the  adoption  of 
a  newly  Improved  street  lamp  and  dynamos. 
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Findlay,  O. — The  only  bid  received  on  Feb.  14  for 
lighting  tlie  city  by  electricity  was  submitted  by  the 
City  Light,  Ileat  &  Tower  Co.,  a  newly  organized 
company.  This  company  agrees  to  furnish  arc  lights 
at   $80  per  light   per  yr. 

Piqua.  O. — The  Miami  Light,  Heat  &  Power  Co.,  of 
IMqiia,  is  reported  incorporated,  with  a  capital  of 
$1UO,000,  liy  S.  B.  Ilartman  and  F.  W.  C.  Bailey,  of 
Columbus,  and  others. 

Chambasburg,  Pa. — W.  H.  Brown.  Boro.  Clk..  writes 
that  the  citizens  have  voted  to  issue  ^lio.OUO  bonds, 
.•fli.OdO  of  which  are  to  be  used  tor  improving  the  elec- 
tric light  plant. 

SclleisiMlc,  Pa. — A  charter  has  been  granted  to  the 
Sfliersville  Electric  Light  &  Power  Co.  Morris  A. 
t'lymer,  of  Sellersville,  and  Henry  J.  Wambold,  of 
Telford,   I'a.,  are  among  the   incorportaors. 

Union,  8.  C— Bids  will  be  received  by  the  Union 
Power  &  Mfg.  Co.  until  Mar.  21 'for  constructing  a 
rubble  masonry  dam,  containing  about  9,000  cu.  yds.  ; 
a  concrete  masonry  power  house,  containing  about 
4.000  cu.  yds.  and  2  earth  dams  containing  about  19,- 
000  cu.  yds. 

Clinton,  8.  C. — The  Bd.  of  Aldermen  are  reported 
to  have  under  consideration  the  construction  of  an 
electric   light   plant  and  water  works. 

S/xirtunburg,  8.  C. — The  Electric  Mfg.  &  Power  Co. 
is  about  to  be  formed  here,  with  a  capital  of  $100,- 
000.  bv  local  capitalists,  to  develop  the  water  power 
on  Krench  Broad  River,  35  miles  from  this  city  and 
near  Tyron,  N.  C.  John  B.  Cleveland  and  J.  N.  Cudd 
are  reported  interested. 

iustin.  Tix. — It  is  reported  that  the  purpose  of 
the  Austin  Light.  Heat  &  Power  Co..  recently  incor- 
porated under  the  laws  of  Delaware  with  a  capital  of 
$2,500,000,  is  to  rebuild  the  great  dam  across  Colorado 
lUver  at  Austin,  and  to  supply  the  city  and  private 
ciincerns  with  light,  heat  and  power.  Incorporators  : 
Kdw.  C.  Dowling  and  Harry  U.  Spence,  of  Brooklyn, 
N.  Y.,  and  Milard  H.  France,  of  N.  Y.  City,  N.  Y. 

Beaumont,  Tex. — Hal  W.  Greer,  Walter  J.  Craw- 
ford, and  others,  are  stated  to  have  petitioned  the 
Council  for  a  franchise  for  an  electric  light  and  power 
plant. 

Richmond,  Va. — Wm.  B.  Neweii,  8  S.  Pium  St., 
lias  secured  the  contract  for  erecting  the  addition  to 
the  power  house  of  the  Virginia  Passenger  &  Power 
Co.,  for  $25,000.  The  capacity  of  the  plant  will  be 
increased    from   4,000   to   10,000-H.-P. 

Kalama,  Wash. — Atkins  &  Watson  are  stated  to 
have  secured  a  franchise  for  an  electric  light  plant. 

Walla  Walla.  Wash. — The  Walla  Walla  Gas  &  Elec- 
tric Co.  is  preparing  preliminary  plans  for  the  con- 
struction of  a  power  plant  on  Walla  Walla  River. 
Will  not  be  prepared  to  let  contracts  for  some  time. 

Charlestown,  W.  Va. — Stephen  B.  Elkins,  Chas. 
SSwisher,  and  others,  are  stated  to  have  purchased  the 
gas,  water  and  electric  light  plants  at  Charlestown, 
and  will  operate  them  from  a  single  power  station  un- 
der the  name  of  the  Kanawha  Water  &  Light  Co. ;  the 
capital  stock  of  the  new  company  is  $000,000. 

Sheboyqan,  WU. — It  is  stated  that  the  Sheboygan- 
Klkhart  Lake  Hy.  &  Electric  Co.  is  about  to  petition 
the  Council  for  the  privilege  of  doing  an  electric 
lighting  business  in  this  city.  John  M.  Seamann, 
Gen.    Mgr.,    Shel)oygan. 

Watertoicn,  Wis. — Local  press  reports  state  that 
the  Watertown  Electric  Light  Co.  will  make  altera- 
tions at  its  two  power  houses,  and  will  soon  install 
new  machinery.     Wm.  Scott,  Secy. 

Mihcaukee,  Wis. — The  Com.  on  County  Hospital  of 
Bd.  of  Superv.  Is  stated  to  have  recommended  the  bid 
of  Chas.  F.  Rohn  for  the  installation  of  the  electric 
lighting  plant  at  the  County  Hospital  for  $7,141. 

Marinette,  Wis. — C.  B.  Pride,  of  Appleton,  Is  re- 
ported to  have  commenced  a  survey  of  the  water 
Sower  at  the  mouth  of  Escanaba  River  for  the  I. 
tephenson  Co.,  of  Weils,  Mich.  He  is  also  reported 
to  be  surveying  for  the  same  company  another  water 
power,  known  as  Cataract  at  the  headwaters  of  Es- 
canaba  River. 

Rapid  City,  Man. — See  "Industrial  Plants." 

Winnipiij,  Man. — It  Is  stated  that  the  Canadian  Pa- 
cific Ry.  Co.  will  use  electric  lighting  instead  of  gas- 
I'llne  at  all  Important  stations  in  the  mountains. 
Plants  will  lie  constructed  at  Banff,  Field.  Glacier, 
Lake  Louise,  Emerald  Lake  and  at  the  hotel  at  Van- 
couver; total  cost  of  work  will  be  about  $75,000.  Ed- 
vpln  H.   McHenry,  Ch.   Engr.,   Montreal,  Que. 

ELECTRIC  RAILWAYS. 

Oakland.  Cal. — It  is  stated  that  J.  H.  Macdonald 
has  applied  for  a  franchise  to  construct  a  street  rail- 
way along  Pleasant  Valley  Ave.,  and  bids  for  said 
franchise  will  be  received  Mar.  30. 

Watsonville.  Cal. — The  Watsonville  Transportation 
Co.  has  been  incorporated,  with  a  capital  of  $1,000.- 
fiOO.  to  build  an  electric  railway  from  Watsonville  to 
Monterey  Hay.  a  distance  of  .".  miles.  I'.  A.  Ki'bnrn 
and   II.    II.  Main  are  among  the  incorporators. 

Naiifiatuck.  Conn. — The  Senate  has  passed  the  bill 
granting  a  charter  to  the  Naugatuck  Valley  Rv.  Co.. 
which  plans  to  build  an  electric  railway  from  Nauga- 
tuck  to  Seymour,  running  through  Beacon  Falls. 

New  Castle,  Del. — It  Is  said  that  surveys  have  been 
completed  for  the  Elkton,  New  Castle  &  Eastern  Shore 
R.  R.  This  line  Is  to  extend  from  Eikton  to  Delaware 
City,  via  Newark. 

Cdivi-  il'.iU'nr.  Idiihn.- W  Is  stated  that  the  entire 
right  of  wn.v  has  been  secui'ed  by  the  Corur  d'Alene 
&  St)okane  Ry.  for  its  i>roi'osed  line  to  Post  Falls  and 
Coeur   d'.Mene, 

Vanrinlia.  III. — The  St.  Louis,  Vandalia  &  Eastern 
Electric  Hallway  Co.  has  been  Incorporated,  with  a 
capital  of  $50,000,  by  Wm.  M.  Foiger,  Chas.  G.  Sonne- 
man  and  Geo.  D.  Steinhauer. 

Decatur,  III. — The  Interests  identified  with  the  De- 
catur Traction  &  Electric  Co.  {W.  L.  Sheilabarger. 
Secy..  Decatur)  are  interested  in  the  plan  to  build  an 
electric  railway  from  Decatur  to  Springfleid.  The 
right  of  way  between  Riverton  and  N  Ian  tic  has  Ijeen 
■ecu  red. 


Dixon,  III. — The  City  Council  has  granted  a  fran- 
chise to  G.  H.  T.  Shaw  to  build  an  electric  railway 
into  the  city  from  DeKalb  and  Lee  Center. 

St.  Elmo,  111. — The  St.  Louis  &  Eastern  Electric  Ry. 
is  seeking  incorporation.  The  plan  of  the  company  is 
to  build  from  St.  Louis  to  St.  Elmo,  though  the  ulti- 
mate object  Is  to  build  to  Terre  Haute,  Ind.  Johnson 
Bros.,  of  St.  Elmo,  are  Interested. 

Ft.  Wayne,  Ind. — The  work  of  securing  the  right 
of  way  for  the  Ft  Wayne,  Van  Wert  &  Lima  Trac- 
tion Co.  has  been  begun. 

Danville,  Ind. — W.  F.  Churchman  and  Everett 
Wagoner,  incorporators  of  the  Indianapolis,  Danville 
&  Rockville  Electric  Ky.,  have  made  a  tour  of  in- 
spection of  the  proposed  route  and  announce  that  the 
line  will  be  constructed  at  once.  Estimates  of  the 
cost  are  now  being  prepared.  It  has  been  decided  to 
construct  the   power  house  at    Danville. 

Kokomo,  Ind. — The  Kokomo.  Converse  &  Marion 
Traction  Co.  has  been  incorporated,  with  a  capital  of 
$10,000,  to  build  a  line  from  Kokomo  to  .Marlon  via 
Converse.  O.  V.  Darby,  of  Kokomo  ;  J.  E.  Kenney,  of 
Converse,  and  H.  D.  Thomas,  of  Marion,  are  among 
the  incorporators. 

Orccnsburg,  Ind. — Tlie  stockholders  of  the  Indian 
apolis,  Shelbyvilie  &  Southeastern  Traction  Co.  havo 
voted  to  extend  the  line  on  to  Greensburg  and  Bates- 
ville.     Edw.   Buchanan.   Ch.  Engr.,    Indianapolis. 

Tcrre  Haute,  Ind. — The  Engineers  and  Electricians 
who  are  to  build  the  interurban  lines  for  Stone  & 
Webster,  of  Boston,  are  stated  to  have  arrived  in  this 
city.  A  line  from  West  Terre  Haute  to  the  Wabash 
Kiver  and  a  line  from  Terre  Haute  to  Clinton  will  be 
built. 

Hobart,  Ind. — The  City  Council  has  granted  a  fran- 
chise to  the  Hobart  &  Western  Electric  Ry.  Co.  The 
line  is  to  run  from  Valparaiso  to  Chicago  via  this 
city.     Samuel  A.  Wright,  of  Chicago,   111.,  I'res. 

Knox,  Ind. — The  Knox.  Chicago  &  Northern  Trac- 
tion Co.  has  been  incorporated,  with  a  capital  of 
$150,000,  to  construct  and  operate  an  Interurban  sys- 
tem to  connect  Logansport.  Rochester.  Bass  Lake  and 
other  northern  Indiana  cities  with  Laporte  as  the 
northern   terminal.     J.  (_'.   Fletcher,  of  Knox,  I'res. 

hu-'ihrillf,  Ind. — C.  L.  IJenry,  Pres.  of  the  Indianap- 
olis &  Cincinnati  Traction  Co..  is  reported  to  be  here 
this  week  for  the  purpose  of  locating  a  power  house. 
The  building  will  be  000x800  ft.  and  with  equipments 
will  cost  $200,000. 

Chtckasha,  Ind.  Ter. — The  Chickasha  Warehouse 
&  Terminal  Co.  has  been  incorporated  to  build  steam 
and  electric  railways,  telephone  lines,  etc.  It  Is 
said  that  the  immediate  plan  of  the  company  is  to 
build  a  10-mile  electric  railway  from  Chickasha. 
M.  M.  Beavers  and  L.  P.  Stone,  of  Chickasha,  are  in- 
terested. 

8ioux  City,  la. — It  is  understood  that  the  new  own- 
ers of  the  Sioux  City  Traction  Co.  plan  to  rebuild  the 
entire  system. 

Frederick,  Md. — It  is  reported  that  the  Baltimore 
&  Frederick  Electric  Ry.  Co.  has  awarded  the  West- 
inghouse  Co.  a  $400.00(5  contract  for  equipment.  The 
plan  of  the  company  is  to  build  from  Baltimore  to 
Frederick,  a  distance  of  about  45  miles. 

Northbridge,  Mass. — The  Blackstone  Valley  St.  Ry. 
Co.,  now  operating  between  Worcester  and  Whitins- 
vllle,  is  considering  the  advisability  of  extending  its 
line  through  Northbridge  to  South  Sutton,  Mauchaug 
and   East  Douglas. 

Attleboro,  Mass. — The  Selectmen  have  granted  a 
franchise  to  the  Attleboro  &  Mansfield  St.  Ry.  Co.  on 
Bany  St 

Fall  River,  Mass.- — It  is  stated  that  a  deal  has  been 
closed  by  the  Old  Colony  St.  Ry.  Co.  for  the  purchase 
of  a  site  here  on  which  to  erect  a  power  plant.  E.  C. 
Foster.  Gen.   Mgr.,  Boston. 

Battle  Creek,  Mich. — Plans  have  been  completed 
for  double-tracliing  the  line  of  the  Michigan  Trac- 
tion Co.  between  this  city  and  Lake  Goguac :  also 
between  Battle  Creek  and  Lansing.  A  new  depot,  100 
ft.  by  40  ft.,  is  to  be  erected  at  the  Lake.  It  Is 
said  that  the  plans  for  the  company's  new  car-barn 
on  River  St.,  Battle  Creek,  have  been  completed.  A. 
D.    Marhoft,   Ch.   Engr.,    Kalamazoo. 

Ilubbardstown,  Mich. — The  Alma  Sugar  Co.  Is  said 
to  be  Interested  in  the  construction  of  an  electric 
railway   from    Ilubbardstown   to   Alma. 

Kasota,  Minn. — Hord  &  Keator,  of  Mankato,  have 

secured  a  franchise  through  Kasota.  It  is  said  that 

this  franchise  closes  all  rights  for  the  construction  of 
a  line  from  Mankato  to  St.  Peter. 

&■(.  Paul,  Minn. — It  is  reported  that  the  St.  Paul 
City  Ry.  Co.  will  expend  about  $250,000  this  year  in 
improvements. 

St.  Peter,  Minn. — Ilord  &  Keator,  of  Mankato.  who 
propose  constructing  an  electric  railway  from  .Man- 
kato to  St.  Peter,  have  secured  a  franchise  in  St. 
I'eter. 

Pleasantville,  2V.  J. — The  Atlantic  City  &  Suburban 
Traction  Co.  has  secured  a  franchise  in  Pleasantville. 
The  company  now  has  right  of  way  for  a  line  from 
Atlantic  City  to  .\l)secon,  Somers  Point.  Linwood  and 
Egg  Harbor. 

Camden,  N.  J. — It  is  announced  that  the  proposed 
line  of  the  South  .Jersey  Gas,  Electric  &  Traction  Co. 
from  Mantau  to  Clayton  will  be  built  through  Barns- 
boro.  Pitman,  Aicyon  Park,  Glassboro  and  Clayton. 

Union,  N.  Y. — The  Blnghamton  St.  Ry.  Co.  has 
submitted  to  the  Citizens'  Com.  of  Union  and  Maine, 
N.  Y.,  a  proposition  for  extending  its  line  to  Maine. 
This  proposition  deals  with  the  right  of  wa.v,  sites 
for  a  terminal  at  Maine,  and  a  pleasure  resort  in 
that  locality.  J.  P.  E.  Clark,  Gen.  Mgr.,  Blngham- 
ton. 

Riverhead,  JV.  y. — Wm.  J.  Martin  is  reported  inter- 
ested in  the  building  of  an  electric  railway  to  con- 
nect Riverhead.  Quogue  and  other  south  side  vil- 
lages on  the  east  end  of  the  island. 

Hamburg.  A'.  Y. — The  Hamburg  Ry.  Co.  has  secured 
the  franchise  to  extend  its  line  along  Hamburg  Turn- 
pike from  north  line  of  the  township  to  the  south 
line  of  Big  Tree  Road. 


JamestoKn,  N.  Y. — Right  of  way  Is  about  secured 
for  the  Jamestown  &  Warren  Electric  Ry.,  and  the 
application  for  permisslim  to  build  tlie  line  will  be 
heard  by  the  R.  R.  Comrs.  at  once.  The  line  will  pass 
through  Ackiey.  Kusseii  and  .North  Warren.  The 
length  of  the  line  is  19  miles.     D.  II.  Siggins,   Pres. 

New  York,  N.  Y. — The  iJ.  S.  Senate  has  passed  the  bill 
granting  to  the  .New  York  &  JiM-sey  U.  H.  Co.  the 
right  to  construct  and  operate  an  underground  railway 
under  and  along  Greenwich  St. 

Oyster  Bay,  L.  I.,  N.  Y. — Application  hag  been  made 
to  the  Bd.  of  Superv.  at  Mineola  by  Edw.  B.  Flske 
for  a  franchise  to  construct  an  electric  railway  over 
and  along  Main  St.,  in  Oyster  Bay. 

Freeport,  L.  I.,  N.  Y. — The  New  York  &  I.,<ing  island 
Traction  Co.,  now  operating  l)etween  .Mineola,  Hemp 
stead  and  Freeport,  and  making  connections  for  New 
York,  has  been  granted  a  franriiise  for  an  extension 
of   its   lines   from    Freeport    to    Rockville   Center. 

Springfield,  O. — The  Springfield  Southern  &  Clncin 
nati  R.  R.  Co.  has  been  incorporated,  with  a  capital 
of  $25,000,  hy  Geo.  H.  Frey,  Jr.,  .las.  Johnson,  and 
others.  The  company  proposes  to  build  electric  rail- 
ways from  Springfleid  to  Hlllsboro  by  way  of  Xenia 
and  Jamestown. 

Salem,  O. — Bids  will  be  received  Mar.  16  by  Geo. 
Holmes,  City  Clk.,  for  constructing  and  operating  a 
street   railroad   on  certain  streets. 

Kiilniy.  O.— 11.  S.  Ailes,  City  Clk.,  writes  that  the 
Bellefontalne  &  Sidney  iOiectric  Ry.  Co.  of  Beiiefon- 
talne.  has  secured  a  franchise  to  construct  and  oper 
ate  St.    Ry.    Itoute   Xo.   3. 

Shawnee,  Okla. — Plans  are  being  discussed  for  build- 
ing an  electric  railway  from  Shawnee  to  Tecumseh. 
Wm.  Edwards,  Attorney  for  the  Orient  Railroad,  is 
reported  Interested. 

Chester,  Pa. — The  Chester  Traction  Co.  has  se- 
cured a  new  franchise  on  the  Providence  Road,  and 
will  build  an  extension  from  24th  St.,  Chester,  to 
Palmer's  Corner. 

Latrobe,  Pa. — The  contract  for  building  the  Latrob". 
Pleasant  Unity  &  Greensburg  St.  Ry.  is  to  be  let 
soon.  The  company  will  build  from  I.atrotie  to  Greens- 
burg via  Pleasant  Unity,  a  distance  of  18  miles. 
John  B.   Keenan,  Pres. ;   Jas.  L.   Freeble,  Secy. 

Pittsburg,  Pa. — The  Pittsburg  &  Allegheny  St  Ry. 
Co.,  which  was  incorporated  to  build  an  electric  rail 
way  connecting  the  towns  of  KIskiminetas  and  Alle- 
gheny valleys,  has  awarded  the  contract  for  the  con- 
struction of  the  portion  between  Apollo  and  Ijeechburg 
to  Jones  &  Willard,  of  Apollo ;  contract  price  is  re- 
ported to  be  $400,000. 

York,  Pa. — Resolutions  providing  for  extensions  of 
the  York  Haven  St.  Ry.  and  the  York  &  Gettysburg 
St.  Ry.  have  been  entered  for.  record  at  the  Court 
House  in  this  city.  The  former  will  build  from  near 
F.migsvllle  northwardly,  a  distance  of  2.888  ft :  the 
latter  from  East  Berlin,  through  Bigmount,  Admire. 
Krones,    Welgiestown   to   York. 

Monaca,  Pa. — James  H.  Welch  has-  applied  to  the 
Boro.  Council   for  a  franchise. 

Pascoag,  R.  I. — The  Pascoag  &  Providence  St.  Ry. 
Co.  is  seeliing  incorporation.  It  proposes  to  build  an 
electric  railway  to  connect  Burrillville.  Glocester, 
SmIthfleid,  Johnston  and  North  Providence.  Waldo 
A.  Hopkins,  of  Pascoag,  Is  reported  interested  in  the 
company. 

Providence,  R.  I. — The  South  Shore  St.  Ry.  Co.  is 
seeking  incorporation.  The  plan  of  the  company  Is 
to  build  an  electric  railway  from  Tiverton  to  Sea- 
coHUett  Point,  with  a  branch  to  Adamsvllie.  The  new 
company  is  to  be  capitalized  at  $100,000.  and  the 
Incorporator's  are :  A.  Manchester,  J.  McKenzle  and 
E.  A.   Cornell. 

Everett.  Wash. — W.  L.  Johnson,  of  Seattle.  Wash., 
is  to  apply  to  the  Council  for  a  franchise  for  the  con- 
struction of  an  electric  railway  here. 

Spokane,  Wash. — The  City  Council  has  granted  a 
street  railway  franchise  to  the  Washington  Water 
Power  Co. 

Charlestoirn.  W.  Va. — The  Charlestown  Traction  Co. 
is  reported  to  be  considering  a  plan  to  build  an  exten- 
sion to  Montgomery,  a  distance  of  about  20  miles. 

Moundsville.  W.  Va. — Plans  are  being  made  for  an 
electric  railway  from  Moundsville  to  Williamstown. 
Guy  A.  Wagner,  of  Wheeling,  is  said  to  be  interested. 

Huntington.  IT.  Fa. — The  work  of  securing  the 
right  of  way  for  an  electric  railway  from  Washing- 
ton to  the  Falls  of  the  Potomac,  a  distance  of  20 
miles,  has  been  begun.  It  is  said  that  Jos.  S.  Miller. 
President  John  Graham,  of  the  Camden  Interstate 
Rv..  and  Geo.  P.  Miller.  Pres.  of  the  First  Nati.  Bank, 
of  Huntington,  are  Interested. 

Jancsville.  Wis. — The  Southern  Wisconsin  Inter- 
urban Ry.  Co.  has  filed  a  petition  for  a  50-year  fran- 
chise. The  company  proposes  building  an  electric 
railway  to  connect  JanesvUle,  Milton.  Milton  Junction. 
Newvllie.  Edgerton.  Stoughton  and  Madison.  Dennis 
Ila.ves  and  C.  S.  Jackson,  of  Janesville.  are  reported 
interested. 

Sheboygan,  Wis. — The  Sheboygan  Ught.  Power  & 
Railway  Co.  is  said  to  he  negotiating  a  loan  of  $1. 
000.000  to  provide  for  the  refunding  of  outstanding 
bonds  and  for  the  improvement  of  the  company's 
property  in  general.  It  is  said  that  a  new  power 
house  la  to  he  linilt.  and  that  the  road  is  to  be  ex 
tended  to  Plymouth.  .T.  C.  Liggett,  Gen.  Mgr.,  She 
boygan. 

Winnipeg.  Man. — The  Winnipeg  St.  R.v.  Co.  plans  tr) 
build  several  extensions  within  the  city  during  tlie 
summer.    W.  Phillips,  Supt.,  Winnipeg. 

Charlottetoirn .  P.  E.  I. — A.  F.  Gerald,  of  Fairfield. 
Me.,  Is  reported  Interested  in  the  building  of  an  elec 
trie  railway  in  this  vicinity. 

RAILROADS. 

Buffalo.  Ark. — A  charter  is  stated  to  have  been 
granted  to  the  Boston  Mountain  Ry.  Co..  which  pro- 
poses constructing  a  railroad  50  miles  long  on  the 
north  bank  of  Buffalo  River  in  Searcy,  Baxter  and 
Marlon  Counties  ;  capital,  $500,000.  Incorporators  : 
P.  H.  Gehr,  of  Mountain  Home;  H.  L.  Ponder,  of 
Walnut   Ridge,  and  others. 
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Piggott,  Ark. — A  charter  has  been  panted  to  the 
Northeastern  Arkansas  H.  R.  Co.,  with  a  capital  ot 
^100,000.  The  road  is  to  be  9  miles  long,  in  Clay 
Countj,  with  Piggott  as  headquarters.  Judge  Felix 
U.  Taylor,  of  llggott,  one  of  the  directors. 

Lot  Angele*,  Cat. — The  Los  Angeles,  Daggett  &  Tono- 
pab  Ky.  Co.  ts  reported  incorporated,  with  a  capital  of 
$5,000,000,  to  construct  a  railroad  from  Los  Angeles 
to  Tonopah. 

Humboldt,  Cat. — A  press  report  states  that  the 
Santa  Fe  K.  R.  (W.  B.  Storey.  Jr.,  Ch.  Engr.,  To- 
peka.  Kan.)  will  construct  a  line  from  Humboldt 
lo  Mendocino  and  the  Southern  Pacific  R.  R.  (\Vm. 
Hood,  Ch.  Engr.,  San  Francisco)  will  extend  the 
California  &  Northwestern  line  to  Humboldt. 

8t.  Anthony,  Idaho. — It  is  stated  that  the  Union  Pa- 
cific R.  R.  Ca  will  construct  a  line  from  St.  Anthony 
to  Yellowstone  Park.  J.  B.  Berrj,  Ch.  Engr.,  Omaha, 
Neb. 

Chicago.  III. — The  Chicago  &  Illinois  Western  R.  R. 
Co.,  of  Chicago,  has  been  incorporated,  with  a  cap- 
itml  of  $25,000,  to  construct  a  line  from  Cook  County 
to  the  south  line  of  Kankakee  County.  Incorporat- 
ors :  E.  T.  Evans.  H.  S.  Duncombe,  and  others. 

Hammond,  Ind. — A  press  report  states  that  the 
Monon  has  arranged  to  build  a  yard  a  short  distance 
south  of  Hammond.  It  will  bave  a  capacity  of  COCO 
oars.  With  it  will  be  built  a  15-stall  roundhouse  and 
a  repair  shop.     L.  H.  Parker,  Supt.,  Lafayette. 

Indianapolis,  Ind. — Tbe  Chicago,  Indianapolis  & 
LouisTille  R.  R.  Co.  Is  stated  to  have  perfected  plans 
for  building  an  extension  from  Indianapolis  to  the 
southwest,  passing  through  the  coal  fields  of  Indiana 
to  Evansvllle.  Most  of  the  right  of  way  has  been 
secured  for  what  will  lie  practically  an  air  line  from 
Indianapolis  to  EvansTlile.  L.  H.  Parker,  Supt.,  La- 
fayette. 

Des  Moines,  la. — The  Des  Moines,  Iowa  Falls  & 
Northern  B.  B.  Co.  Is  stated  to  have  decided  to  con- 
struct a  line  about  40  miles  north  from  Iowa  Falls. 
K.  C.  Young,  Ch.  Engr.,  Iowa  Falls. 

Jennings,  La. — The  Jennings  Northern  Ry.  Co.  is 
reported  organized,  with  F.  C.  Hubbell,  of  Des  Moines. 
la. ;  G.  H.  Courtney,  of  Iowa  Falls,  la.,  and  E.  F. 
Rowson,  of  Jennings,  as  directors.  The  proposed  line 
is  to  run  north  and  south  from  Jennings. 

Penticater,  Mich. — It  is  stated  that  the  Pere  Mar- 
quette R.  R.  Co.  will  extend  its  line  from  Pentwater, 
north  to  Manistee,  by  way  of  Ludington.  The  exten- 
sion will  be  30  miles  in  length.  F.  H.  Alfred,  Ch. 
Engr.,  Detroit 

Springfield,  Mo. — The  Springfield  &  Southwestern 
Ry.  Co.  has  been  Incorporated,  w^ith  a  capital  of  $1,- 
«00,00<J,  to  connect  Jefferson  City  and  Springfield 
with  the  White  River  Railroad  in  Arkansas.  Direct- 
ors :  C.  G.  Warner,  Kussell  Harding,  and  others. 

St.  Louis,  Mo. — A  press  report  states  that  prelim- 
inary engineering  work  on  the  Wabash  K.  R.  is  about 
completed,  and  will  soon  be  ready  for  the  letting  o£ 
contracts  aggregating  over  $10,000,000.  This  new 
work  is  mainly  on  the  seaboard  extension  of  the  Wa- 
bash, through  Ohio,  W.  Va.  and  Md.  West  of  Cum- 
lierland  tw^o  gaps  yet  remain  to  be  closed.  The  cost 
of  this  work  is  expected  to  be  close  to  $6,000,000. 
From  Cumberland  to  Cherry  Run  a  65-mlIe  link  Is  to 
be  made,  connecting  the  West  Virginia  Central  and 
the  Western  Maryland.  This  gap  will  be  closed  by 
a  railroad  to  be  built  in  the  most  modern  way.  The 
cost  will  be  about  $4,000,000.  Jos.  Ramsey,  Jr.,  Pres., 
St.  Louis. 

It  is  stated  that  the  St.  Louis,  Iron  Mountain  & 
Southern  R.  R.  is  to  secure  additional  terminal  facili- 
ties at  St.  Louis  and  Memphis.  E.  A.  Gould,  Gen. 
Supt.,   St.   IiOOlS. 

Trenton,  X.  J. — Charters  have  been  granted  to  the 
New  Jersey  &  Delaware  River  R.  R.  Co.,  with  a  cap- 
ital of  $100,000,  to  construct  and  operate  a  railroad 
3^  of  a  mile  in  length  from  Martin's  Creek,  on  tbe 
Belvidere  Division  of  the  Pennsylvania  R.  R.  to  a 
point  In  the  middle  of  the  Delaware  River  and  to  tbe 
Delaware  &  Northampton  R.  R.  Co.,  with  a  capital  of 
$5,000,000,  to  construct  and  operate  a  railroad  from 
the  point  where  tbe  other  road  leaves  off,  in  the  mid- 
dle of  the  Delaware  River,  to  points  outside  the 
State.  Incorporators  of  both  companies  are  John  R. 
Hageman,  of  New  York,  N.  Y'. ;  Jas.  P.  Northrop,  of 
North  Plalnfleld ;  Howard  C.  GrIflJths,  of  Jersey  City. 
and  others. 

Alhuqaerque,  y.  M. — A  press  report  states  that  the 
Santa  Fe  R.  R.  Co.  will  construct  a  300-mlle  exten- 
sion during  tbe  present  year  to  connect  Albuquerque 
with  Galveston.     Jas.  Dun,  Ch.  Engr.,  Chicago,  III. 

Chama.  H.  M. — Articles  of  Incorporation  have  been 
filed  by  the  Rio  Grande  &  Southw^estern  R.  R.  Co..  with 
a  caplul  of  $150,000.  This  line  will  be  42  miles  in 
length,  and  will  be  constructed  from  a  Junction  with 
the  Denver  &  Rio  Grande.  In  Ulo  Arriba  County,  N.  M.. 
and  extend  in  a  south  and  southeasterly  direction  un- 
til the  Jlcarilla-Apacbe  Indian  Reservation  Is  reached. 
Directors :  Edgar  M.  Biggs,  of  Edith,  Colo. ;  Chas.  D. 
McPhee,  of  Denver,  Colo.,  and  Wllmot  E.  Broad,  of 
Chama. 

Raleigh,  y.  C. — A  charter  Is  reported  to  have  been 
granted  to  the  Raleigh  &  Eastern  North  Carolina 
R.  R.  Co.  Capt.  J.  .1.  Thomas  and  C.  B.  Barbec  are 
reported  to  be  among  the  Incorporators. 

Sandusky,  O. — The  Sandusky,  Huron,  Vermillion. 
Lorain  &  Loudonvllle  Ry.  Co.,  has  been  incorporated, 
with  a  capital  of  $10,000,  by  Albert  E.  Boone.  J.  W. 
Marqnard,  and  others  to  construct  a  steam  Hne  be- 
tween Sandusky  and  Loudonvllle. 

Cleveland,  O. — The  Chicago  Short  Line  By.  Co.  pro- 
moted by  C.  W.  French,  of  Mansfield,  will  open  of- 
fices in  the  Electric  BIdg.  of  Cleveland.  It  proposes 
constructing  new  roads  from  Y'oungstown  to  Cleve- 
land, Akron  and  Canton.  It  will  rebuild  the  road 
from  Akron  to  Delphos.  and  will  Include  the  Big  Four 
branch  from  Carey  to  Flndlay,  and  the  line  from  Find- 
lay  to  Ft.  Wayne,  connecting  there  with  the  Nickel- 
plate  to  Chicago.  A  new  line  from  Sandusky  to  Nor- 
walk.  Ashland,  Masslllon,  Canton  and  to  Beaver,  Pa., 
win  be  Irallt. 


Carnegie,  Pa. — The  Pittsburg,  Chartlers  &  Youghl- 
ogheny  B.  R.  Co.  (Jas.  B.  Saitord,  Supt.,  Pittsburg) 
is  stated  to  have  secured  permission  to  double  track 
its  line  from  DuCfs  Junction  to  Carnegie.  It  will  also 
build  2  large  yards  at  McKees  Rocks,  with  a  total 
capacity  ot  749  cars,  and  develop  a  wharf  frontage 
and  extend  its  line  to  Neville  Island. 

'Williamsport,  Pa. — A  company  represented  by 
Rellly  &  Shale,  of  WilUamsport,  has  acquired  the 
charter  of  the  old  Eastern  &  Lehigh  It.  R.  They  are 
organizing  a  construction  company,  with  $500,000 
capital,  to  build  a  railroad  from  this  city  to  Port 
Jervls,  N.  Y.,  by  way  of  Wllkesbarre,  where  it  will 
connect  with   the  Ontario  &  Western. 

Oliver  Springs,  Tenn. — The  Louisville  &  Nashville 
R.  R.  Co.  Is  reported  to  be  considering  the  construc- 
tion of  a  railroad  from  Oliver  Springs  to  Harriman, 
Rockwood  and  Chattanooga.  R.  Montfort,  Ch.  Engr., 
Louisville,  Ky. 

FarmviUe,  Va. — Engineers  are  reported  to  be  sur- 
veying the  route  for  the  Farmvllle  &  James  River 
Valley  Ry.,  which  will  have  its  starting  point  at 
Rosney,   and   its   terminus    at   Danville. 

Winnipcij,  Man. — The  agreement  between  the  City 
Council  and  the  Canadian  Pacific  Ry.  (Edwin  H.  Mc- 
Henry,  Ch.  Engr.,  Montreal.  Que.),  in  connection  with 
the  proposed  improvements  and  additions  to  the  com- 
pany's property  in  Winnipeg  Is  now  settled.  As  the 
company  requires  8  tracks  along  Point  Douglas  Ave., 
the  city  will  close  up  and  dedicate  to  the  company 
portions  of  the  streets  adjacent  to  the  track  east  and 
west  of  Main  St.  The  company  agrees  to  erect  suit- 
able freight  sheds,  a  station  and  a  hotel,  also  to  build 
and  maintain  free  ^rom  any  cost  to  the  city  the  pro- 
posed Main  St.  subway,  100  ft.  wide,  and  a  subway 
for  Gladstone  St.,  midway  between  Main  St.  and  the 
river.  The  cost  of  the  Improvements  proposed  will  be 
about  $1,500,000. 

PUBLIC  BUILDINGS. 

Fayetteville,  Ark. — Chas.  L.  Thompson,  of  Little 
Rock,  is  reported  to  have  prepared  plans  for  the  erec- 
tion of  the  Washington  County  Court  House,  at  a  cost 
of  $75,000. 

Denver,  Colo. — The  St.  Francis  de  Sales  Catholic 
Society  will  erect  a  $25,000  church  at  Alamada  & 
Sheridan  Aves.      Rev.   Wm.   Morrln,  Pastor. 

Augusta,  Oa. — It  Is  stated  that  plans  will  soon  be 
received  for  a  $25,000  edifice  for  the  Second  Presby- 
terian Society. 

New  Castle,  Ind. — The  Congregation  of  the  Metho- 
dist Church  of  this  city  will  erect  an  edifice,  to  cost 
$30,000. 

Lafayette,  Ind. — -The  State  Legislature  has  author- 
ized the  appropriation  of  $35,000  for  a  heating  plant 
at  the  State  Soldiers'  Home  near  here. 

Franklin,  Ind. — A  $20,000  memorial  library  Is  to 
be  erected  here,  as  a  gift  from  E.  H.  Sharp. 

Des  Moines,  la. — The  contract  for  erecting  the  Iowa 
building  at  La.  Purchase  Exposition  Grounds,  St. 
Louis,  Mo.  (bids  opened  Feb.  25),  has  been  awarded 
to  E.  W.  Nichols  &  Co.,  of  Des  Moines,  for  $35,000. 
Proudfoot  &  Bird,  Archts.,  Des  Moines. 

C.  L.  Linley,  of  Boston,  Mass.,  Is  stated  to  have 
been  selected  to  prepare  plans  for  the  mechanical 
equipment.  Including  the  remodeling  of  the  heating  and 
ventilation  system  and  the  electrical  equipment  of 
the  Capitol ;  probable  cost,  $71„000. 

Cherokee,  la. — Bids  will  be  received  Mar.  24  by  E. 
Hornlbrook  for  erecting  a  hospital.  Including  heating, 
plumbing,  lighting  plant,  etc.  C.  P.  Lueder,  Archt, 
Cherokee. 

Topeka,  Kan. — A  stone  Baptist  Church  Is  to  be 
erected  here,  at  a  cost  of  $40,000. 

Lawrence,  Kan. — Cuthbert  &  Sargent,  of  Topeka, 
are  stated  to  have  submitted  the  lowest  bid  for  the 
erection  of  the  .|80,000  Douglas  County  Court  House. 

Alixanihia.  I,n. — Bids  are  wanted  Mar  31  for  erect- 
ing 2  3-story  main  brick  buildings  36x180  ft.  and  sev- 
eral 1,  2.  3-story  brick  buildings  for  the  Colored  In- 
sane Asylum.  W.  W.  Whittington.  Jr..  Secy.  Bd.  of 
Administrators  of  the  In.sane  Asylum  for  the  Colored 
People  of  State  of   Louisiana. 

Pikesville,  Md.—C.  R.  Parlett  Is  stated  to  have  re- 
ceived the  contract  for  the  erection  of  the  armory  for 
Troop  A;,  probable  cost,  $40,000. 

Albert  Lea.  Minn. — Bids  will  be  received  Mar.  11 
by  the  Pub.  Library  Bd.  for  furnishing  material  and 
erecting  a  library.  Schick  &  Roth,  Archts.,  La  Crosse, 
Wis.     Clint  L.  Luce,  Pres. 

St.  Louis,  Mo. — Caldwell  &  Drake,  of  Columbus, 
Ind..  are  stated  to  have  secured  the  contract  for  the 
erection  of  the  Agrlctultural  building  at  the  Exposi- 
tion   Grounds    for    $529,940. 

It  is  stated  that  the  contract  will  soon  be  let  for 
the  erection  of  the  St.  Francis  Hospital ;  estimated 
cost,    $100,000. 

Omaha,  Neh. — It  Is  stated  that  St.  Patrick's  Catho- 
lic Society  will  erect  an  edifice,  to  cost  $30,000.  Rev. 
P.  ,L   Smith,   Pastor. 

Camden,  N.  J. — Rankin  &  Kellogg,  of  Philadelphia, 
Pa.,  have  been  selected  as  architects  for  the  Camden 
County  Court  House.  The  Fin.  Com.  and  the  County 
Collector  will  make  preparations  to  create  the  author- 
ized bond  Issue  of  $630,000.  which  sum  Is  to  be  used 
in  building  the  new  structure. 

New  York.  N.  Y. — Bids  will  be  received  Mar.  12  by 
Thos.  Sturgls.  Fire  Comr..  for  furnishing  material  for 
building  the  foundation  for  the  new  repair  shops  of 
the  Fire  Dept,  12th  Ave.  and  56th  St. 

Cornino,  N.  T. — York  &  Sawyer,  of  New  York,  N. 
Y..  arc  stated  to  have  prepared  plans  for  a  building 
for  the  Corning  Hospital  Assoc. :  estimated  cost,  $20,- 
000. 

Syracuse.  N.  Y. — Averlll  &  Gregory,  proprietors  of 
the  Yates  Hotel,  are  stated  to  have  had  plans  pre- 
pared for  a  sanitarium,  to  be  erected  on  Bway,  and 
cost    $2,000,000. 

Long  Island  City,  L.  I.,  N.  Y. — The  lowest  of  8  bids 
onened  Mar.  4  by  Thos.  Sturgls.  Fire  Comr.,  N.  Y. 
City,  for  a  building  for  engine  company  158  on  E.  8th 
St.,  was  tliat  of  Herman  I<\  LIppe  &  Bro.,  for  $49,500. 


Canton,  0. — The  Congregation  of  the  Church  of 
Christ  is  reported  to  be  considering  the  erection  of  an 
edifice,  to  cost  $25,000. 

Springfield,  O. — It  Is  stated  that  bids  are  wanted 
-Mar.  14  for  erecting  St.  Paul's  M.  E.  Church.  Reed 
&  Heckenlively,  Archts.,  302  College  St 

Xeuia,  O. — Bids  will  be  received  Apr.  9  by  the  Trus. 
ot  Ohio  Soldiers'  and  Sailors'  Orphans'  Home  for  fur- 
nishing, erecting  and  Installing  hot  water  circulating 
pumps,  condenser,  expansion  tank,  vacuum  pumps,  pipe 
and  fittings,  pipe  covering,  etc.  Orin  C.  Baker,  Finan- 
cial Ofllcer. 

Condon,  Ore. — Bids  will  be  received  Mar.  21  by  the 
Co.  Court  for  erecting  a  brick  court  house.  Chas  II. 
Burggraf,  Archt.,  Albany,  Ore.    Edw.  Dum,  Co.  Judge. 

Scranton,  Po.^The  contract  for  the  erection  of  the 
almshouse,  at  the  Hillside  Home,  Is  stated  to  have 
been  awarded  to  Conrad  Schroeder,  10  Comwith  St., 
for  $144,375. 

Pittsburg,  Pa. — Bids  are  wanted  Mar.  11  for  erect- 
ing an  engine  bouse  at  Center  Ave.  and  Devllllers 
St     A.  H.   Leslie,  Dlr.  Dept  Pub.  Safety. 

Sewickley,  Pa. — The  plans  of  Elmer  B.  Miller,  of 
Sewickley,  are  stated  to  have  been  adopted  for  the 
municipal  building  to  be  erected  here,  at  a  cost  of 
$35,000. 

McKeesport,  Pa. — The  contract  tor  the  erection  of 
the  $40,000  edifice  for  the  First  Baptist  Congrega- 
tion Is  stated  to  have  been  awarded  to  P.  F.  Finn,  ot 
Altoona, 

North  Yakima,  Wash. — The  Congregation  ot  the 
Catholic  Church  is  reported  to  have  decided  to  erect 
a  50xl20-ft  brick  edifice,  to  cost  about  $30,000. 

Clinton,  Ont. — It  Is  stated  that  bids  will  be  re- 
ceived until  Mar.  11  for  Installing  a  hot  water  system 
in  the  post  office  at  Clinton.  Fred.  Gellnas,  Secv. 
Pub.    Wks.,   Ottawa,   Ont 

BUSINESS  BUILDINGS   AND   DWELLINGS. 

Mobile,  Ala. — City  National  Bank  will  erect  a 
5-story  bank  and  oflice  building. 

New  Decatur,  Ala. — It  is  stated  that  a  Y.  M.  C.  A. 
building  will  be  erected  here,   to  cost  $20,000. 

New  Britain,  Conn. — The  North  &  Judd  Mfg.  Co.  Is 
about  to  erect  a  packing,  shipping  and  office  building 
50x125,  5  stories  high,  brick  construction.  There  will 
be  no  power  plant  installed.     K,  \V.  Wlghtman,  Secy. 

Washitigton,  D.  C. — The  Kenesaw  Ave.  Apartment 
House  Co.  is  reported  Incorporated,  with  a  capital  of 
$175,000,  to  erect  an  apartment  house  at  16th  St. 
and  Kenesaw  Ave.,  N.  W. 

Atlanta,  Oa. — The  I'ledmont  Hotel  Co.  (Geo.  W. 
Parrott,  Pres.)  Is  reported  to  be  considering  the  erec 
tlon  ot  an  addition  to  the  I'ledraont  Hotel,  to  cost 
about  $300,000. 

Chicago,  Ill.~lt  Is  stated  that  E.  B.  Butler  will 
erect  an  8-story,  172x105  ft  brick  building,  at  Frank- 
lin and  Congress  Sts.,  at  a  cost  ot  $200,000. 

Holabird  &  Roche,  1618  Monadnock  BIk.,  are  re- 
ported to  have  prepared  plans  for  a  brick  building  to 
be  erected  at  551  Wabash  Ave.,  at  a  cost  of  $75*000. 
Owner,  Mary  A.  Ryerson. 

The  building  at  3.")0  Wabash  .\ve.  is  reported  de- 
stroyed by  tire  Mar.  2.  Owner,  Swan  &  Smith  estate 
ot  San  Francisco,  Cal. 

Pckin,  III. — It  Is  stated  that  Jas.  Edds  will  erect 
a  $25,000  business  building.  Architect,  Robt  J.  Hotch- 
klss,  of  Peoria. 

Muncie,  Ind. — The  contract  for  the  erection  of  the 
Muncie  Commercial  Club  building  Is  reported  to  have 
been  awarded  to  Fred  EUlngsworth,  of  this  citv,  for 
$31,000. 

South  Bend,  Ind. — Geo.  Metzger  will  erect  a  flat 
bldg.  containing  12  apartments. 

Logansport,  Ind. — The  Elks  are  having  plans  pre- 
pared for  a   $40,000  structure. 

Tcrrc  Haute,  Inil. — The  building  ot  the  U.  S. 
Trust  I'o.  will  be  2  stories  liigh,  stone  front,  and 
cost  $2.j.000. 

Des  Moines,  /o.-^The  Elks  of  this  city  are  reported 
to  have  decided  to  erect  a  club  house  here,  to  cost 
$40,000. 

The  contract  for  the  erection  ot  the  Rumley  build- 
ing at  W.  4th  and  Vine  Sts.  is  stated  to  have  been 
awarded  to  the  Capital  Citv  Brick  and  Pipe  Co.,  W. 
S.   12th   St,  for   $43,000. 

Arkansas  City.  Kan. — Tbe  Ranney-Davis  Mercantile 
Co.'s  warehouse  Is  reported  destroyed  by  fire. 

Louisville,  Ky. — It  is  stated  that  Dr.  W.  H.  Nether 
land  will  remodel  the  Iniildings  at  416  and  418  W. 
Main  St,  at  a  cost  ot  from  $50,000  to  $75,000. 

Melrose,  Masn. — The  Boston  &  Maine  R.  R.  IH. 
Blssell,  Ch.  Engr.,  Boston),  Is  reported  to  have  de- 
cided to  erect  a  depot  at  Melrose  Highlands ;  probable 
cost,   $30,000. 

Lowell.  Mass.-  -The  Burbank  BIk..  on  Prospect  St. 
Is  reported  destroyed  by   fire  Feb.  27. 

Ishpeming,  Mich. — A  $25,000  opera  house  will  be 
erected  here.     Address  Fred  Braastad,  Ishpeming. 

Detroit,  Mich. — Baxter  &  O'Dell  are  stated  to  be 
preparing  plans  for  a  4  story  brick  apartment  house 
to  be  erected  at  Hancock  and  2d  Aves.  ;  estimated 
cost,  $30,000. 

Ilarman  &  Tufts  are  stated  to  have  decided  to  erect 
an  8-story.  180x1 00-ft.  addition  to  the  .Madison  .\part 
ment   House. 

St.  Louis,  Mo. — Eamps  &  Young,  Columbia  Bldg.. 
are  stated  to  be  preparing  plans  for  a  7-storv.  23lx 
150  ft  building  at  Washington  Ave.  and  St.  Charles 
St 

8t.  Louis,  Mo. — L.  T.  Burnham  is  reported  Interested 
In  the  erection  of  a  building  to  cost  $29,000.  Archi- 
tect Isaac  S.  Taylor,  318  N.  8th  St 

Omaha,  Neb. — Tbe  Oniaba  Heal  Estate  Exchange 
proposes  to  erect   an  office  building,  to  cost  $200,000. 

J.  C.  Barnard  will  probably  erect  an  apartment 
house  containing  IS  apartments. 

Newark.  N.  ./. — The  Elks  of  this  city  are  stated  to 
have  decided  to  erect  a  brick  building,  at  Washington 
and  Bleecker  Sts. ;  probable  cost,  $75,000. 
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New  York,  N.  Y. — The  Roosevelt  BIdg.  at  13th  St. 
and  Bway.  is  reported  destroyed  by  fire  Feb.  20. 

Lancaster,  0. — Lincoln  Fritter  is  reported  to  have 
had  plans  prepared  for  a  3-story  brick  building  to  be 
•erected  at  High  St.  and  1st  Ave. ;  probable  cost,  $50,- 
000. 

Cincinnati,  O. — The  American  Book  Co.'s  Publlca 
tlon  House,  the  Woodrow  Printing  Works  and  the 
Zumbrlel  Box  Factory  and  other  buildings  in  the  vi- 
cinity are  reported  destroyed  by  Are  Feb.  27. 

Toledo,  O. — Isaac  Kander  Is  reported  to  be  having 
plans  prepared  for  a  3-story  brick  warehouse,  to  be 
erected  at  Short  and  Huron  Sts.,  at  a  cost  of  ^20,000. 

W  allick  Itros.  are  reported  to  be  considering  the 
erection  of  a  ti-storv  addition  to  the  Jefferson  llotel  ; 
probable  cost.  $130,000. 

Chillicothr.  O. — Bids  will  be  received  Mar.  20  by  U. 
II.  Hoche.  I'res.  Masonic  Temple  Co..  for  furnishing 
material  and  erecting  a  Masonic  Temple.  Including 
heating,  plumbing,  electrical  work,  sewer.  Iron  work, 
etc. 

Portland,  Ore. — It  is  stated  that  Meier  &  Frank 
Co.  will  erect  an  8-story,  100x75-ft.  addition  to  their 
Imilding  at  6th  and  Alder  Sts. 

L.  B.  Stearns  is  stated  to  be  having  plans  pre- 
pared for  a  3-story  brick  building,  to  be  erected  at 
Morrison  and  6th  Sts.,  to  cost  from  $40,000  to  $50,- 
000. 

Eugene,  Ore. — L.  N.  Koney,  of  Eugene,  has  secured 
the  contract  for  erecting  a  theater  (bids  opened  Feb. 
14)   for  $21,800.     P.  L.  Chambers,  Pres. 

Erie,  Pa. — It  Is  stated  that  C.  F.  Adams  will  erect 
an  82xl60-ft.  stone  and  brick  office  building  at  6th 
and  French  Sts. 

Wilkinsbnrfi,  Pa. — It  Is  stated  that  A.  A.  Quinnettc 
will  erect  a  4-story  flat,  at  a  cost  of  $25,000.  Archi- 
tect, A.  Dudgeon  &  Sons. 

Pittaiurg,  Pa. — Geo.  A.  Fuller  Co.,  of  New  York. 
N.  Y.,  is  reported  to  have  received  the  contract  for 
the  erection  of  the  station  in  this  city  for  the  Wabash 
R.  B.  Co.;  probable  cost,  $1,000,000. 

Pittahurg,  Pa. — D.  L.  Clark  Co.  is  reported  to  be 
considering  the  erection  of  a  12-8tory  building  at  5th 
Ave.  and  Huey  St.,  at  a  cost  of  $100,000. 

It  is  stated  that  .Tacob  Weiskircher  will  erect  a 
hotel  at  5th  Ave.  and  Locust  St. ;  probable  cost,  $50.- 
000. 

Carnegie,  Pa. — ,Tohn  S.  Bobb  Is  reported  to  be  consid- 
ering the  erection  of  a  brick  residence  In  Washington 
St.,  to  cost  $30,000. 

Philadelphia.  Pa. — It  Is  stated  that  the  Equitable 
Warehousing  Co.,  recently  incorporated  with  a  cap- 
ital of  $250,000,  will  erect  a  Sstory  brick  warehouse 
at  5th  and  Willow  Sts. 

Allegheny,  Pa. — S.  B.  Elsendrnth,  of  Chicago,  III.. 
Is  stated  to  have  prepared  plans  for  an  8-story  hotel, 
to  be  erected  at  Montgomery  and  Sherman  Aves.,  at 
a  cost  of  $200,000. 

Deadirood.  K.  D. — The  Deadwood  Opera  House  Co. 
Is  reported  Incorporated,  with  a  capital  of  $300,000. 
to  erect  an  Opera  House  here.  Incorporators  :  N.  E. 
Franklin,  Jas.  Munn.  and  others. 

Dalian,  Tex. — The  Pallas  Scottish  Rite  Cathedral 
.\8SOC.  Is  reported  organized,  with  a  capital  of  $50.- 
000.  to  erect  a  Masonic  Temple  at  Harwood  and  Wood 
Sts.  :   probable  cost,   from   $75,000   to  $100,000. 

Richmond,  7a. — Wyatt  &  Nolting,  of  Baltimore.  Md., 
are  preparing  plans  for  a  7-story  bank  and  office  build- 
ing for  the  American  Natl.  Bank  (O.  J.  Sands.  Pres.) 
to  be  erected  on  10th  and  Main  Sts.  Geo.  W.  Par- 
sons, 417  E.  Canal  St.,  will  supervise  the  construction. 

Andrew  and  Lewis  PIzzlnl  will  erect  a  large  flat 
here,  to  cost  about  $100,000. 

Seattle,  Waah. — Hastie  &  Dougan.  of  Spokane,  are 
stated  to  have  received  the  contract  for  the  erection 
of  the  Hotel  Stander.  The  building  will  be  a  4-story 
brick  structure  and  cost  $120,000. 

Wheeling.  W.  Va. — Glescy  &  Farrls.  45  12th  St..  are 
stated  to  have  prepared  plans  for  a  4-story  apartment 
house  to  be  erected  at  Market  and  9th  Sts. 

Milwaukee.  Wia. — The  Milwaukee  Electric  Ry.  & 
Light  Co.  Is  stated  to  have  selected  a  site  for  the 
erection  of  a  car  barn. 

It  is  stated  that  Henrv  Herman  will  erect  an  office 
building  at  264  W.  Water  St.,  at  a  cost  of  $100,000. 

Cheyenne.  Wpo. — The  Masonic  Temple  Is  reported 
destroyed   by   Are. 

SCHOOLS. 

WatrrviUe.  Conn. — Bids  will  he  received  Mar.  10  by 
H.  M.  Rignev  Chmn..  for  alterations  and  additions,  in 
eluding  ventiinting  heating,  plumbing,  mason  work. 
etc..  to  Watervilie  School.  Freney  &  .Tacksnn,  Archts  . 
51    Leavenworth  St..  Waterbury. 

Goodhope.  D.  C. — Osterman  &  Butler  are  stated  to 
have  submitted  the  lowest  bid  for  the  erection  of  the 
school,  for  $20,187. 

Waahingion,  J).  0. — J.  S.  Larcombe  Is  reported  to 
have  received  the  contract  for  the  erection  of  the 
parochial  school  and  hall,  at  10th  and  G  Sts..  for 
the  St.  Patrick's  R.  C.  Church  :  estimated  cost,  $100,- 
000, 

Chicago.  III. — It  Is  stated  that  plana  are  being  nre- 
nared  for  an  8  room  addition  to  the  Cooper  School  at 
W.  10th  St.  and  Ashland  Ave. ;  estimated  cost.  $50,000. 

Grinnell.  la. — Andrew  Carnegie  Is  stated  to  have 
given  Iowa  College  $50,000  toward  the  erection  of  a 
library. 

Eaton.  Ind. — Wing  &  Mahurln.  of  Ft.  Wayne,  have 
prepared  plans  for  a  $25,000  high  school  to  i>e  erect- 
ed here. 

Bloominaton.  Ind. — The  Indiana  TTnlv.  will  erect 
2  students'  hails,  at  a  cost  of  $60,000.  Nat.  U.  Hill, 
Prea.   Bldg.   Com. 

Amra.  la. — Rids  will  be  received  Mar.  26  by  the  Bd. 
of  Trus.  of  the  Iowa  State  College  for  erecting,  ex- 
cept headng.  nlumblng  and  electric  work,  a  4-Rtory 
stone  central  building,  a  judglne  pavilion.  3  ereeri- 
honses  and  an  addition  to  agricultural  ball.  Proud- 
foot  &  Bird.   Archts..  712  Crocker  Rldg..  Dea  Moines. 

Leieington.  Ky. — Press  reports  state  that  bids  are 
wanted  Apr.  15  for  $75,000  school  bonds. 

AuguHta.  Me. — The  Village  School  District  has  In- 
structed Its  directors  to  obtain  plans  for  a  new 
Primarv  and  Sub-Prlmarv  School.  C.  FI.  Nash,  F. 
W.   rialsted,  and  W.  G.   Boothby,  are  the  directors. 


lahpeming,  Mich. — It  Is  proposed  to  erect  a  school 
here,  to  cost  about  $30,000. 

Brainerd,  Minn.— The  citizens  are  stated  to  have 
voted  to  Issue  $40,000  for  erecting  additions  to  the 
schools. 

Hannibal,  Mo. — The  Bd.  of  Educ.  is  stated  to  have 
selected  a  site  at  Bway.  and  11th  St.,  for  the  erec- 
tion of  the  $25,000  high  school. 

Plymouth,  N.  jr. — It  Is  stated  that  the  School  Bd. 
has  decided  to  build  a  $40,000  high  school. 

Neu)  York,  Af.  Y. — Bids  will  be  received  Mar.  16  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  for  sanitary 
work  In  School  No.  70 ;  also  for  Installing  electric 
light  wiring,  fixtures  and  electric  bell  system  In  School 
No.  92. 

Valley  City,  N.  D. — Bids  are  wanted  Mar.  12  for 
erecting  a  4-story  brick  and  stone  Science  Hall  for 
the  State  Normal  School,  to  be  56x88  ft.,  and  to  have 
a  connecting  corridor  40x40  ft.  Hancock  Bros.. 
Archts.,  Fargo.  Geo.  A.  McFarland,  Secy,  of  Bd.  of 
Management  In  State  Normal  School. 

Grand  Forks,  N.  D. — It  is  stated  that  bids  are  want- 
ed Apr.  1  lor  erecting  a  school.  J.  B.  De  Remer,  Her- 
ald Bldg. 

Cleveland,  O. — The  School  Bd.  is  reported  to  have 
decided  to  erect  2  schools,  one  at  Brandon  St.  near 
Paul,  and  the  other  at  Harvard  St.  and  Marcelllne 
Ave. ;  probable  cost,  $40,000  each. 

Bids  are  wanted  Mar.  30  lor  furnishing  material 
for  erecting  a  school  on  Sumner  St.,  Including  plumb- 
ing, gasflttlng.  sewers,  etc.  Starr  Cadwallader,  School 
Dlr..    Bd.    of   Educ. 

The  Bd.  of  Educ.  is  stated  to  have  decided  to  erect 
the  following  structures  :  A  2-story  school  on  Doan 
St.,  at  a  cost  of  $65,000 ;  a  2-story  brick  school  on 
Mound  St.,  estimated  cost,  $60,000;  a  2-story  brick 
school  on  Locust  St.,  estimated  cost,  $34,000 :  an  18- 
room  school  at  Willson  and  White  Aves.,  at  a  cost  of 
$89,000 ;  and  an  addition  to  the  Sackett  School,  esti- 
mated cost,  $36,000. 

The  plans  of  Milton  Dyer  are  stated  to  have  been 
selected  for  the  Mill  St.  School ;  estimated  cost, 
$60,000. 

Philadelphia,  Pa. — The  contract  for  the  erection  of 
the  school  at  Clearfleld  and  D  Sts.  la  stated  to  have 
been  awarded  to  Wm.  .T.  Smith,  622  Mifflin  St.,  for 
$80,883. 

Reading,  Pa. — The  School  Bd.  is  making  arrange- 
ments lor  the  erection  ol  a  stone  and  brick  high 
school,   to   cost  $225,000. 

Spokane,  Wash. — The  contract  lor  the  erection  of 
an  addition  to  the  Academy  ol  Holy  Names  Is  stated 
to  have  been  awarded  to  J.  B.  Cunningham,  lor 
$40,000. 

Seymour,  Wis. — Bids  are  wanted  Mar.  16  for  erect- 
ing an  8room  school.  F.  R.  DIttmer,  Clk.  Bd.  of 
Educ. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Kanaaa  City.  Mo. — The  special  Com.  of  City  Coun- 
cil on  Garbage  has  decided  to  recommend  the  proposi- 
tion of  R.  H.  Thorne,  of  El  Paso.  Tex.  The  Thome 
system  contemplates  eventually  the  collection  of 
garbage,  refuse  and  trash  In  the  city  and  transform- 
ing It  Into  fuel. 

Lincoln.  Jfeh. — The  City  Garbage  Co.  has  been  In- 
corporated, with  a  capital  of  $50,000,  by  Chaa.  L. 
Meyers  and  Chaa.  T.  Hill,  to  do  a  general  garl>age 
business  and  desires  the  right  to  buy  real  estate  and 
build  a  crematory. 

Mancliealrr.  A'.  H. — The  Council  la  stated  to  have 
appropriated  $15,000  for  collecting  and  disposing  of 
garbage  waste  and  refuse. 

yrw  York.  .V.  Y. — The  only  bid  received  Feb.  27 
for  furnishing  200  ash  carts  to  Dent,  of  St.  Cleaning 
was  that  of  Thos.  Hill,  of  .lersey  City.  N.  .!..  for  $110 
.each. 

Ttocheater,  N.  Y. — The  following  bids  are  stated  to 
have  been  received  by  the  Bd.  of  Contract  &  Supply 
for  sprinkling  the  streets  of  the  citv  :  Thos.  Holahan. 
$42,177:  Conwav  &  Bantel.  $44,455;  Burns  &  Grape. 
$46,411  ;   .Jacob  Stein,  $46,918. 

GOVERNMENT  WORK. 

Mobile.  Ala. — Capt.  Spencer  Cosby.  Corps  Engra.. 
T'.  S.  A.,  writes  that  M.  T.  Lewman  &  Co..  of  Louia- 
vllle.  Kv.,  bid  $286,414.  $215,641  and  $235.4,'!6  re- 
spectively lor  building  Locks  and  Dama  Noa.  1.  2  and 
3  Warrior  and  Tomblgbee  Rivers,  Ala.,  bids  lor  which 
were  opened  Feb.  28. 

TAttle  Rock.  Ark. — Robt.  W.  Earnheart.  of  Batea- 
vllle.  Ark.,  has  secured  the  contract  for  lurnishing 
10,000  cu.  yds.  of  large  riprap  stone  lor  lock  and  dam. 
TTpper  White  River.  Ark.,  which  were  received  bv  Cant. 
Graham  D.  Fitch,  Corps  Engrs.,  TI.  S.  A.,  Feb.  9.  for 
$14,300. 

San  Francisco.  Cal. — Bids  will  be  received  Mar.  24 
at  the  Bureau  of  Supplies  and  Accounts.  Navy  Depf. 
Washington.  D.  C.  for  furnishing  at  the  Navy  Yard. 
Mare  Island.  Cal..  a  nuantltv  of  pipe,  pipe  fittings, 
cement,  valves,  etc.  A.  S.  Kenny,  Paymaster  Gen.. 
U.    S.   Navy. 

Penaacola.  Fin. — Bids  are  wanted  Mar.  14  for  a 
100-ton  railroad  track  scale  at  the  Navy  Yard.  Mor- 
decal  T.  Endlcott.  Ch.  of  Bureau  of  Yards  &  Docks. 
Navy  Dept.,  Washington,  D.  C. 

Ft.  McRee.  Fin. — Bids  are  wanted  Mar.  21  for  con- 
structing. Including  heating,  plumbing  and  electric 
wiring  1  lavatory  :  also  plumbing  1  set  officers'  quar- 
ters and  1  barrack  building  at  this  post.  W.  E.  Cole. 
Q.  M".,   Ft.  Barrancas,  Fla. 

Michigan  City.  Ind. — Robt.  Mlllen  &  Co..  of  Muske- 
gon, are  stated  to  have  secured  the  contract  for  re- 
moving an  ol0  Government  nler  at  the  east  side  of 
the  harbor  entrance,  and  building  a  new  one.  for  about 
$45,788. 

Boston.  Mass. — The  bids  of  the  following  4  con- 
tracting comnanies  are  stated  to  have  been  accepted 
by  the  Ch.  of  Engra,  Brig.  Gen.  Gillespie,  of  Washing- 
ton. D.  C.  for  dredging  the  35-ft.  channel  extending 
from  Chelsea  bridge,  past  the  nav.v  yard  out  to  the 
open  sea  :  Brevmann  Bros..  Toledo.  O.  :  Morris  &  Cum- 
mlngs.  New  York.  N,  Y.  ;  G.  H.  Brevmann  Bros..  To- 
ledo, O.,  and  the  Eastern  and  New  England  Dredging 
Cos..  Consolidated,  of  Boston.  The  4  contracts  are 
reported  to  amount  to  $2,600,000. 

Bids  will  be  received  Mar.  10  at  the  Bureau  of  Sup- 
plies and   Accaunts,   Navy  Dept,  Waahlngton,   D.   C., 


lor  furnishing  at  the  Navy  Yard  a  quantity  ol  bar 
iron,  pipe,  pipe  fittings,  valves,  cocks,  wire,  steel, 
crushed  stone,  bricks,  etc.  A.  8.  Kenny,  Paymaster 
Uen.,  U.   S.  Navy. 

Bids  are  wanted  Mar.  20  for  lurnishing  and  deliv- 
ering granite  for  the  light  and  fog  signal  tower  on 
The  Graves,  entrance  to  the  new  Broad  Sound  Chan- 
nel in  Boston  Harbor.  Lieut.-Col.  W.  S.  Stanton, 
Engr.,  Second  Light  House  DIst.,  U.  S.  A. 

Detroit,  Mich. — The  contract  lor  lurnishing  mate- 
rial and  labor  necessary  lor  removing  the  wooden 
superstructure  ol  the  loundatlon  pier  ol  Cheboygan 
Crib  Light  .Station,  Mich.,  and  rebuilding  same  in 
concrete  and  masonry,  bids  lor  which  were  received 
by  Capt.  Lansing  11.  Beach,  Corps  Engrs.,  U.  S.  A., 
ou  Mar.  2,  has  been  awarded  to  A.  J.  Uupreis  Co.,  of 
Detroit,   Mich.,  lor  $6,850. 

Helena,  Mont. — The  following  bids  were  opened  ou 
Mar.  3  at  the  Treas.  Dept.,  Washington,  U.  C,  for  the 
low  pressure,  steam  healing  and  mechanical  ventilating 
apparatus,  etc.,  for  the  (J.  S.  Public  Building  at 
Helena,  ilont. — a,  exclusive  ol  coverings ;  b,  pipe  cov- 
erings :  liurley  &  Co.,  St.  Paul,  Minn.,  u,  »2J,(27:  b, 
$3,097.  Allen,  Black  &  Co.,  St.  Paul,  Minn.,  a,  $18,- 
118 ;  b,  $072.  Kosmeyer  Co.,  Lincoln,  Neb.,  o,  $16,971 ; 
b,  $800.  C.  B.  Kruse  Htg.  Co.,  Milwaukee,  Wis.,  u. 
$14,640;  h.  $850. 

Jamestotcn,  ]>!.  Y. — The  loilowing  are  the  3  low- 
est bids  opened  in  Washington,  D.  C,  on  Mar.  2  lor 
heating  apparatus  lor  U.  S.  Post  Office  at  James- 
town, N.  1. — a,  without  pipe  covering;  6,  pipe  cov- 
ering :  W.  N.  Tobln,  Syracuse,  a,  $3,100 ;  b,  $309. 
Chatfleld  &  Armltage,  Jamestown,  a,  $2,900;  b, 
$320.  L.  L.  Lord,  Meadvllle,  Pa.,  a,  $2,981 ;  b. 
$198. 

New  York,  N.  Y. — Bids  are  wanted  Mar.  28  lor  con- 
structing a  brick  and  steel  addition  to  building  No. 
41  at  the  Navy  Yard.  Estimated  cost,  $25,000.  Mor- 
decal  T.  Endlcott,  Ch.  ol  Bureau  ol  Yards  &  Docks, 
Navy  Dept.,  Washington,  D.  C. 

New  York,  N.  Y. — The  lowest  bid  lor  dredging  in 
llaritan  and  South  Rivers,  N.  J.,  received  by  Lieut. 
Col.  C.  W.  Raymond,  Corps  Engrs.,  U.  S.  A.,  on  Mar.  4 
was  submitted  by  Rogers  &  O'tSrIen,  ol  Buffalo,  at  25 
cts.  per  cu.  yd!  prism  measurement,  and  30  cts.  per 
cu.  yd.  scow  measurement. 

Ft.  Caswell,  N.  C. — Lieut.  Philip  Yost,  Q.  M.,  writes 
that  all  bids  received  Jan.  28  for  constructing  roads 
at  this  post  and  on  Jan.  31  for  constructing.  Includ- 
ing heating,  plumbing  and  wiring,  the  Guard  House 
and  Administration  Bldg.  hav©  been  rejected.  New 
bids  win  be  culled  for. 

Philadelphia,  Pa. — Snare  &  Trlest,  of  New  York. 
N.  Y.,  are  stated  to  have  secured  the  contract  for  con- 
structing the  machine  shops,  etc.,  at  League  Island 
Navy  Yard,  for  about  $335,700. 

Newport,  R.  I. — Capt.  Thos.  H.  Slavens,  Q.  M.,  U. 
S.  A.,  writes  that  all  bids  received  on  Jan.  7  for  the 
erection  of  a  brick  hospital  at  Ft  Greble,  R.  I.,  have 
been  rejected,  and  jiew  bids  will  be  received  later  on. 

Ft.  Monroe,  Va. — Bids  are  wanted  Mar.  26  lor  con- 
structing 12-In.  cast  iron  sewer  discharge  pipe  at 
this  post.     Address  C.  P.  Townsley,  Q.   M. 

Alexandria,  Va. — The  loilowing  bids  were  opened 
on  Mar.  4  at  Treas.  Dept.,  Washington,  D.  C,  lor 
the  construction  (including  plumbing,  heating  appar- 
atus, electric  conduits  and  wiring)  ol  the  extension 
ol  the  U.  S.  Custom  House  and  Post  Office,  at  Alex- 
andria, Va. :  Congress  Construction  Co.,  Chicago,  111., 
$04,387;  King  Lumber  Co.,  Charlottesville,  Va.,  $78,- 
748;  S.  J.  Prescott  &  Co.,  Washington,  D.  C,  $87,- 
,S95;  J.  H.  Carter,  Baltimore,  Md.,  $69,800;  Paverlnl 
&  Greer,  Washington,  D.  C,  $61,200;  W.  P.  Leyes- 
comb,  Washington,  D.  C,  $72,981 ;  Richardson  & 
Burgess,  Washington,  D.  C,  $68,000;  W.  E.  Spier, 
Washington,  D.  C.  $65,489;  J.  C.  Louther,  Washing- 
ton, -D.  C,   $69,500. 

Ashland,  Wia. — The  lowest  bid  opened  at  Duluth, 
Minn.,  on  Feb.  24,  by  Capt  D.  D.  Galllard,  Corps 
Engrs.,  U.  S.  A.,  lor  furnishing  26,000  tons  of  rip- 
rap lor  pier  covering  at  Ashland  Is  reported  to  be 
that  ol  A.  Donald  &  Co.,  ol  Ashland,  at  85  cts.,  or  a 
total  of  $18,220. 

Cheyenne,  Wyo. — The  loilowing  are  the  3  lowest 
bids  opened  Mar.  2  by  the  Superv.  Archt,  Treas.  Dept.. 
Washington,  D.  C,  for  a  low  pressure  steam  heating 
and  ventilating  apparatus  for  the  U.  S.  Public  Bldg. 
at  Cheyenne — a,  without  pipe  covering;  b,  pipe  cover- 
ing :  Davenport  Htg.  &  Plumbing  Co.,  Davenport,  la.. 
It,  $8,983  ;  b,  $443.  Drexel  Htg.  &  Plumbing  Co.,  Chi 
cago.  111.,  a,  $9,689 ;  b,  $862.  Allen,  Black  &  Co.,  St. 
Paul,  Minn.,  a,  $10,024;  b,  $582. 

NEW    INDUSTRIAL    PLANTS. 

W.  Y.  Foster,  Hope,  Ark.,  writes  that  the  Little 
River  Cotton  Oil  Co.,  Ashdown,  Ark.,  will  erect  a 
60-ton  mill  and  install  an  18x42-In.  engine  and  two 
lOO-H.-P.   boilers. 

The  Rapid  City,  Man.,  Power,  Light  &  Woolen 
Mfg.  Co.,  Ltd.,  will  develop  water  power  of  200- 
H.-P.,  to  be  transmitted  1%  miles,  and  used  to  light 
the  town,  run  a  woolen  mill,  and  be  sold  for  other 
purposes.  The  company  Is  In  the  market  for  a  200- 
H.-P.  water  wheel,  a  generator  ol  about  75-Kw. 
capacity   and   shoddy   machinery. 

Cass  &  Daley,  Salem.  Mass.,  expect  to  Install  a 
75  or  lOO-H.-P.  engine  In  their  new  shoe  lactory. 

MISCELLANEOUS. 

Mobile,  Ala. — The  Gull  Dry  Dock  Co.  Is  reported  to 
have  perfected  vangements  to  build  additional  docks 
at  its  plant  of  a  capacity  of  ,3,500  tons,  capable  of 
hauling  out  vessels  400  ft.  long. 

Rockwell  City,  la. — It  Is  stated  that  bids  are  want- 
ed Mar.  24  lor  constructing  a  drainage  ditch  In  Lake 
Creek  Township.  Ditch  Is  to  be  about  3^4  miles  long, 
and  contain  about  40,700  cu.  yds.  B.  B.  Stonebroker, 
Co.  Aud. 

fihreveport.  La. — The  Caddo  Levee  Bd.  Is  stated  to 
have  awarded  a  contract  for  building  140,000  cu.  yds. 
of  new  levee  to  M.  L.  Llnman,  at  16.25  cts.  per  cu. 
yd.,  or  $24,000  for  the  entire  contract. 

Estherwood,  La. — Orlllan  Clements  Is  reported  to 
be  making  preparations  to  put  In  a  new  canal  and 
pumping  plant  north  of  Estherwood. 

Cape  May,  N.  J. — See  "Sewerage  and  Sewage  Dis- 
posal." 

New  York.  N.  Y. — Bids  will  be  received  Mar.  13 
by  McDougall  Hawkes.  Comr.  of  Docks,  lor  furnish- 
ing material  lor  erecting  a  recreation  bnllding  with 
appurtenances  on   pier   No.  30,   B.   B. 
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Sft-oeiue.  X.  Y. — Bids  are  wanted  Mar.  11  for  ?171,- 
(MM>  local  improvement  lM>nds.   K.  J.  Mark.  I'ilr  Oompt. 

Buffalo.  X.  T. — The  following  are  lowest  bidders  for 
straightening  Buffalo  River,  acoordiug  to  bids  received 
Feb.  24 :  Section  1.  Bulfaio  Dredging  Co..  Morgan 
Bldg..  completion  in  1*  .vrs..  $7--*.4«!0  :  in  3  yrs..  JTO,- 
slO.  Sec.  -.  lly.  V.  Biirgard.  .'>(>0  Waldcr  Ave..  2  or 
3  vrs..  *l',s-.;,22.1.  Sec.  3.  MoDonough  &  Stabell.  1135 
Niagara  St.  $176,300.  for  2  or  3  yrs.  Sec.  4.  Me- 
nonongb  &  Stabell,  $62,565.  for  2  or  3  yrs. 

liHrinHoti.  O. — Ch.  Kngr.  I'erkins  and  Messrs.  God- 
dard.  Kirtlev  and  Johnston,  of  the  State  Bd.  of  Pub. 
Wiis..  on  Feb.  20  are  stated  to  have  awarded  con- 
tracts for  the  ctmstruotlon  of  the  walls  of  the  canal 
above  Liberty  St.  to  F.  IL  Kirchner  Jt  Co..  8th  and 
Blum  Sts..  for  alwut  Jtil.OOO.  I'an  of  the  wall  is  to 
be  of  concrete  and  will  l)e  constnicted  while  the  water 
is  in  the  canal.  That  part  between  14th  and  loth 
Sis.  will  i>e  of  stone. 

Lorain,  O. — It  is  reported  that  this  city  will  ex- 
pend about  ♦200.000  on  the  river,  now  that  the 
Lorain  Steel  Co.  has  decided  to  construct  its  plant 
here. 

Brandon.  Onf. — It  is  stated  that  bids  are  wanted 
Mar.  20  for  supplying  from  2,000  to  3,000  bbls.  of 
Portland  cement.     J.  B.  Whitehead,  City  Clk. 

UoHlnal,  Que. — Acting  Ch.  Engr.  of  the  Harbor 
Bd.  estimates  the  cost  of  constructing  permanent 
freight  sheds  on  the  high  level  wharves  as  foLows  ; 
Wood.  »l.r>l  7..30O,  and  of  steel,  $2,382,000. 

BUSINESS  NOTES. 

The  Superior  I'ortland  Cement  Co.,  with  principal 
office  at  323  Main  St.,  East  Orange,  N.  .1.,  has  been 
incorporated  with  a  capital  of  $600,000.  The  in- 
corporators are  Frank  1'.  Series,  C.  Fred  Smith  and 
Cerald   A.   Griffin. 

The  Ball  Engine  Co.,  Erie,  Va.,  reports  the  fol- 
lowing among  recent  sales :  R.  T.  White,  Bayonne, 
N.  J.,  160-H.-1'.  direct-connected  electrical  outfit; 
engine  for  SO-II.-l'.  direct-connected  outfit  for  the 
Uijou  Bldg..  I'lttsburg;  four  350-U.-P.  vertical  cross 
compound,  direct-connected  engines  for  the  new 
First  National  Bank  Bldg..  Chicago;  two  200-H.-1'. 
horizontal  tandem  compound,  direct-connected  en- 
gines  for  the   Mercantile   Library,   Cincinnati. 

Itodge  &  Day.  engineers,  of  Philadelphia,  have 
l>een  commissioned  by  the  IngersoU-Sergeant  Drill 
I'o.  to  report  on  varialtle  speed  motor  equipment  for 
the  new  Phillipsburg  plant,  and  have  been  awarded 
the  contract  to  e<|ulp  with  motor  drives  a  number 
of  the  large  machine   tools. 

The  Otis  Elevator  Co.  has  been  awarded  the  John 
Scott  Legacy  .Medal  and  Premium  by  the  Franklin 
institute  for  its  electric  elevator  for  private  resi- 
dences, which  dispenses  with  the  services  of  an  at- 
tendant, and  is  operated  by  merely  pushing  buttons 
at  the  various  landings  and  in  the  car.  The  Com- 
mittee on  Scienf*e  and  the  Arts,  which  recommended 
the  award,  made  a  thorough  Inspection  of  several 
existing  installations  and  their  report  is  highly  com- 
mendatory of  the  ingenuity  of  design,  the  safety  of 
operation  and  the  substantial  construction  of  this 
elevator. 

The  Burt  Mfg.  Co.,  Akron.  O..  has  Just  made  a 
shipment  of  11  exhaust  beads  to  one  party  In  Phil- 
adelphia. 

The  American  Mfg.  Co.  sold  during  1902  about 
1,000,000  lbs.  rtme.  an  increase  of  40  per  cent,  over 
business  done  cluring  1001.  To  the  Sharon  Steel 
Co.  it  sold  15  mi.  of  2-ln.  diam.  American  transmis- 
sion rope,  amounting  to  130,000  lbs.,  for  use  largely 
In  rope  drives.  Some  of  these  amount  to  3,500- 
II. -P.,    requiring    60    2-in.    ropes. 

Pawling  &  Ilarnischfeger,  Milwaukee,  Wis.,  mak- 
ers of  electric  traveling  cranes,  advise  that  the  sales 
of  tlielr  products  continue  very  satisfactory,  55 
cranes  being  sold  from  Jan.  1  to  Feb.  25.  Among 
the  orders  I>ooked  within  this  time  are  the  follow- 
ing ;  Chicago  &  Eastern  Illinbis  R.  R.  Co.,  Danville. 
111..  3  cranes;  Western  Tube  Co..  Kewanee,  111.;  The 
Weatlnghouse  Machine  Co.,  East  Pittsburg,  Pa. : 
Sonth  Penn.  Oil  Co.,  Folsom,  W.  Va. ;  The  Pittsburg 
Plate  Glass  Co.,  Ford  City,  Pa. ;  Ansonia  Brass  & 
Copper  Co.,  Torrlngton,  Conn. ;  Fairbanks,  Morse  & 
Co.,  Belolt.  Wis. :  St.  Paul  Foundry  Co. :  Ingersoll- 
Sergeant  Drill  Co.,  Phillipsburg,  n:  J.,  14  cranes ; 
American  Bridge  Co.,  Ambridge  Works,  Economy. 
Pa.,  5  cranes :  Standard  Steel  Works.  Burnham,  Pa. ; 
City  of  Boston,  Water  Dept. ;  Belolt.  Wis.,  Iron 
Works :  International  Steam  Pump  Co.,  Laldlaw- 
Dunn-Oordon  Wortts,  Elmwood  Place,  O. ;  Wheeling 
Steel  k  Iron  Co.,  Benwood,  W.  Va. ;  The  Coe  Brass 
Mfg.  Cc  Torrlngton.  Conn. ;  The  McConway  &  Tor- 
ley  Co.,  Pittsburg ;  The  Ironton,  O.,  Engine  Co.,  2 
cranes :  Joseph  T.  Ryerson  &  Son,  Chicago ;  Ham- 
mond Iron  Works,  Struthers.  Pa. :  Cambria  Steel  Co.. 
Johnstown,  Pa. ;  American  Bridge  Co.,  Pencoyd,  Pa. ; 
C.  A.  Ijiwton  k  Co..  De  Pere,  Wis. ;  Perry-Mathews- 
Buaklrk  Stone  Co.,  Bedford,  Ind.,  2  cranes ;  The  To- 
ledo Machine  k  Tool  Co. ;  American  Sheet  Steel  Co., 
WellsvIIIe,  O. ;  Landls  Tool  Co.,  Waynesboro  Pa.,  3 
cranes ;  Goodman  Ufg.  Co.,  Chicago. 


PROPOSALS  OPEN. 

Bids  See  Eng. 

Cose.  WATER  WORKS.  Record. 

Mar.lO.  Findlay,  O Feb.  28 

.Mar.  12.  Buffalo,   N.   Y Mar.    7 

-Mar.  12.   Hydrants,  Cleveland.  O Feb.  28 

.Mar.  12.  Pipe,  etc.,  Cleveland,  O Feb.  21 

Adv.  Feb.  21  to  Mar.  7. 

Mar.  13.  Boone,    la Feb.  28 

Mar.  13.  Cleveland.    O Feb.  28 

.Mar.  14.   Washington,  D.  C,  Adv.  Feb.  28 Feb.  28 

Mar.  14.  Dillon,   Mont Jan.  10 

Mar.  16.   Lake  Park,  Minn.,  Adv.  Feb.  28 Feb.  28 

Mar.lG.  Pumping  Engine,   Winnipeg,  Man. ..  .Jan.  17 

Adv.  Jan.  17  to  Feb.  14. 
.Mar.l7.  Cincinnati,   O.,  Adv.  Feb.  21,  Mar.  7. .  .Feb.  21 
Mar.  18.  Tower,  Marshall.  Tex.,  Adv.  Feb.  28.. Feb.  28 

Mar.  23.  Mt.  Pleasant,  Tex Mar.    7 

Mar.24.  Pipe,    etc.,    Williamsburg,    Mass Mar.    7 

Adv.  Mar.  7. 
Mar.24.  Dams,   etc.,   Williamsburg,    Mass Mar.    7 

Adv.  Mar.  7. 

Mar.  25.  Lancaster,    O Mar.    7 

.Mar.  —  Alcester.    S.    D Feb.  21 

.\pr.    1.  Toronto,  Ont..  Adv.  Feb.  28,  Mar.  7.. Feb.  28 

Apr.    1.  Chinook,    Mont Mar.    7 

May    1.  Chinook,  Mont Feb.    7 

■  Meters,  Schenectady,  N.  Y Dec.  IS 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

-Mar.    9.  St.    Paul.    Minn Mar.    7 

Mar.  10.  New   York,    N.    Y Mar.    7 

-Mar.  10.  Cincinnati,    O Mar.    7 

.Mar.  10.  Cleveland,    O Feb.  28 

.Mar.  10.  Crookston,    Minn Feb.  28 

.Mar.  11.   Brooklyn,    N.    Y Feb.  28 

.Mar.l2.  St.  Paul.  Minn Mar.    7 

-Mar.  12.   Easton,   Pa Feb.  28 

Mar.  14.  Warren,    O Mar.    7 

Mar.  14.  Bowling  Green,  O ; Feb.  21 

Mar.  16.  Manchester,   la Mar.    7 

Mar.  1 7.  Dayton,   O Feb.  21 

Mar.  18.   Brooklyn,  N.   Y.,    .\dv.   Mar.   7 Mar.    7 

Mar.  19.  Cleveland.    O Feb.  28 

Mar.  23.  Des    Moines,    la Mar.    7 

.Mar.24.  New  Britain.  Conn.,  Adv.   Mar.   7.... Mar.    7 

Mar.  26.  Cincinnati,    O Mar.    7 

Mar. 28.   Lakewood,  O .Mar.    7 

Mar.  30.  South    Bethlehem,    Pa Feb.  28 

Adv.   Feb.  28.  Mar.  7. 

Mar.  30.  Marshfleld,  Wis Feb.  21 

Apr.    6.  Canton,    O Feb.  28 

Apr.    6.  Vallejo,   Cal Feb.  21 

Apr,  —  Crookston,  Minn Feb.  21 

BRIDGES. 

Mar.  10.  Plainwell,    Mich Feb.  28 

Mar.  11.  Columbia   City,    Ind Feb.  28 

Mar.  16.  Nashville,    Teen Mar.    7 

Mar.  17.   Kearney,  Neb Feb.  14 

Mar.  18.  Chicago,    III Mar.    7 

Mar.  21.   Kenwood,   W.    Va Mar.    7 

Mar.  25.   Plymouth,   Wis Feb.  14 

Mar.  26.  Chatham,  Ont Feb.  21 

Mar. 27.  Washington,  D.  C.  Adv.  Feb.  7  to  28.  .  .Feb.    7 

Mar.  30.   Washington,  D.  C,   .Vdv.   Mar.   7 Mar.    7 

PAVING  AND   ROADMAKING. 

Mar.  10.  Crookston,    Minn Mar.    7 

.Mar.lO.  Louisville,    Ky Mar.    7 

Mar.  10.   Schenectady.    N.     Y Mar.    7 

Mar.  10.  Cheshire.   Conn Feb.  28 

Mar.  10.  Des    Moines.    la Feb,  28 

Mar.  10.  St.  Louis,  Mo Feb.  28 

Mar.  11.  Chicago,  111 Mar.    7 

.Mar.  11.  Tiffin.   O ; Feb.  21 

Mar.  13.  Grand   Rapids,    Mich Mar.    7 

Mar.  13.  South  Bend,  Ind.,  Adv.  Feb.  28 Feb.  28 

Mar.  13.  Lima,   O Feb.  28 

Mar.  13.  Boone,    la Feb.  28 

Mar.l4.  Ilarrlsburg,  Pa Mar.    7 

Mar.  14.  Wlllimette,    111 Mar.    7 

Mar.  14.  Brooklyn.  N.    Y Mar.    7 

Mar.  16.  Port  Chester.   N.   Y Mar.    7 

Mar.  16.   Wichita.    Kan Mar.    7 

Mar.  16.   Menominee,  Mich.,  Adv.  Feb.  21,  28. .  .Feb.  21 

Mar.  17.  Cleveland.    O Feb.  28 

Mar.  19.  Cincinnati.    O Feb.  28 

Mar.  19.   Wapakoneta.   O Feb.  28 

Mar.  23.   Muncie,    Ind Mar.     7 

Mar.  23.  Newburgh,  N.  Y.,  Adv.  Feb.  7  to  Mar.  7 .  Jan.  31 

Mar.  28.  Lakewood,  O Mar.    7 

Mar.  30.  Toledo,  O Mar.    7 

Mar.  31.  Toms  River,  N.  J Mar.    7 

Mar.  —  San  Diego,  Cal Jan.  31 

.\pr.    6.  New  Beilford,  Mass.,  Adv.  Mar.  7.  .  .  .Mar.    7 

Apr.    6-.  Vallejo,  Cal Feb.  21 

—   Ogden.  Utah   Jan.  81 

POWER,  GAS  AND  ELECTRICITY. 

Mar.  10.   Muscatine.    la Feb.  21 

Mar.l2.  Chanute.  Kan Mar.    7 

Mar.  16.  Corry.    Pa Feb.  28 

Mar.  16.  St.    Paul,    Minn Feb.  21 

Mar.  16.  Prince  Albert,  N.  W.  Ter Feb.  21 

Mar.21.  T'nlon,   S.   C Mar.    7 

Mar.31.  Blnghamton,  N.  Y Feb.  28 

Apr.    7.  Copenhagen,    Denmark    Feb.  28 

Apr.    7.  Oneida.   N.  Y Feb.    7 

Hyattsville.    Md Jan.  81 

Franchise.  Vlcksburg,  Miss Jan.  17 

Burlingame,  Kan Jan.  10 


GOVERNMENT  WORK. 
Mnr.   9.  Duluth.   Minn..    Adv.  Feb.  14  to  Mar.  7, Feb.  14 

Mar.    9.  Wilmington,  Del Feb.  14 

Adv.  Feb.  14  to  Mar.  7. 

Mar.   9.  Jamestown.   N.  T. Feb.    7 

Mar.  10.  Boston,    Mass Mar.    7 

Mar.  10.   Washington,  D.  C Feb.  2] 

Mar.lO.  Ft.  Mott,  N.  J Feb.  21 

Mar.  10.  St.    Augustine.    Fla Feb.  14 

Adv.   Feb.  14  to  Mar.  7. 
Mar.lO.  Well,  Ft.  Morgan,  Ala.,  Adv.  Feb.  14. .  .Feb.  14 

Mar.lO.  Ft.   Smith,    Ark.,  Adv.  Feb.  7.  14 Feb.     7 

Mar.ll.  Htg.  Post  Offlca   Clinton,  Ont Mar.    7 

Mar.  11.  Ft.  Wright,  Wash Feb.  21 

Mar.  11.  Grand    Rapids,    Mich Feb.  21 

Mar.  11.  Chattanooga.    Tenn Feb.  14 

Adv.  Feb.  28.  Mar.  7. 
Mar.ll.  Wllkesbarre,  Pa.,  Adv.  Jan.  31,  Feb.  7.. Jan.  31 

Mar.  12.  JefFerson   Barracks,   Mo Feb.  21 

Mar.  12.  Portland,   Me.,   Adv.  Feb.  14  to  Mar.  7. .  Feb.  14 

Mar.l2.  Janesvllle,    Wis Feb.    7 

Mar.  14.  Pensacola,    Fla Mar.    7 

Mar.  14.  Bldg.,  Ft.  Morgan,  Ala.,  Adv.  Feb.  14.  .Feb.  14 

Mar.  14.   Dry  dock,  Cavite,  P.  1 Dec.  20 

Mar.  16.  Portland,   Ore Feb.  21 

Mar.  16.  Burlington,  Vt Feb.  21 

Mar.  16.  Harbor  Work,  Boston,  Mass Feb.  21 

Mar.  16.  Wilmington,  Del Feb.  21 

Mar.  16.  Granite,   Boston,    Mass Feb.  21 

Mar.16.  Wiring.  P.  O.,  Wllkesbarre,  Pa Feb.  14 

Adv.  Feb.  14,  21. 
Mar.  17.  Cincinnati,  O.,  Adv.  Feb.  14  to  Mar.  7.. Feb.  14 

Mar.  18.  Buffalo,  N.  Y.,  Adv.  Feb.  21,  28 Feb.  21 

Mar.l9.  Wilmington.   Del Feb.  21 

Adv.  Feb.  21  to  Mar.  7. 

Mar.  19.  Minneapolis.    Minn Feb.  21 

Mar.  20.  Richmond,  Ky. Feb.  21 

Mar.  20.  Ft.    Howard.    Md Feb.  21 

Mar.  21.  Ft.  McRee,  Fla .Mar.    7 

Mar.  21.  Newport,  R.  I Feb.  28 

Mar. 23.  Wheeling,  W.  Va.,  Adv.  Feb.  21,  28. .  .Feb.  21 

Mar,  23.  Ft.    Lincoln,    N.    D Feb.  28 

Mar.  24.  San  Francisco.  Cal Mar.    7 

Mar.24.  Kalamazoo.  Mich.,  Adv.  Feb.  21,  28. .  .Feb.  21 
Mar.  25.  New  York,  N.  Y.,  Adv.  Feb.  28.  Mar.  7. .  Feb.  28 

Mar.  25.  Galveston,    Tex Feb.  28 

Mar.  26.  Boston,    Mass Mar.    7 

Mar.  26.  Ft.  Monroe,   Va Mar.    7 

Mar.  27.  Wheeling.  W.  Va.,  Adv.  Feb.  28.  Mar.  7.Feb.  28 

Mar.  27.   Sioux  City,   la..   Adv.  Feb.  28 Feb.  28 

Mar.  28.   New   York.   N.   Y Mar.    7 

Mar.  28.   Boston.    Mass Feb.  28 

Apr.     IGrand  Rapids,   Mich.,  Adv.  Mar,  7 Mar.    7 

Apr.    2.   Philadelphia,   I'a.,    Adv.   Mar.   7 Mar.    7 

Apr.    4.   Montgomery.  Ala,,  Adv.   Mar.  7 Mar.    7 

Apr.    4.  Charleston,  S.  C Feb.  28 

Apr.  11.  Chattanooga.    Tenn.,  Adv.   -Mar.   7.... Mar.    7 

Apr.  17.  St.    Augustine,    Fla Feb.  21 

Adv.  Feb.  21,  Mar.  7. 

BUILDINGS. 

Mar.    9.  School,  Long  Island  City,  N.  Y Feb.  28 

Mar.    9.   School,  New  York,   N.   Y Feb.  28 

Mar.lO.  School,   Des   Moines.    la Feb.  21 

Mar.lO.   School,  Waterville.  Conn Mar.     7 

Mar.ll.   Engine  house,   Pittsburg.    Pa Mar.    7 

Mar.ll.  Library,   Albert   Lea.    Minn Mar.    7 

Mar.  11.  School,   Columbus,  O. Feb.  14 

Mar.  12.  Repair  shop.  New  York,  N.  Y Mar.     7 

Mar.  12.   Masonic  Temple.   Toledo.  O Feb.  28 

Mar.  12.   School.   Valley  City,   N.   D .Mar.     7 

Mar.  12.  Gateway  &  Lodge,  Davton.  O Feb.  21 

Mar.  12.  Pub.  Bldg.,  Johnson  City,  Tenn Feb.  14 

Adv.  Feb.  14  to  Mar.  7. 

Mar.  13.  School,   Sac  City.   la Feb.  28 

Mar.  14.   Church,  Springfield.  Mo Mar.     7 

Mar.16.  School,    Seymour,   Wis Mar.    7 

Mar.  16.   School,  New  York,  N.  Y Mar.     7 

Mar.16.  School.    Cleveland,    O Feb.  28 

Mar.16.  Pub.    Bldg..    Albert   Lea,    Minn Feb.  28 

Mar.  16.  Library,   Portsmouth,  O Feb.  14 

Mar.  18.   Pub.   Bldg.,    Mansfield,   O Feb.  21 

Mar.  19.  Hospital,    Athens.    O Feb.  28 

Mar.  19.  Church.    Columbus.   O Feb.  28 

Mar.  20.  Masonic  Temple.  Chilllcothe,  O Mar.    7 

Mar.  20.  Bus.   Bldg..   Athena.    Ore Jan.  81 

Mar.21.  Court  house.  Condon.  Ore Mar.    7 

Mar.  24.  Hospital.    Cheroke,    la Mar.    7 

Mar.  26.  School,  Ames,  la Mar.    7 

Mar.  30.  School,  Cleveland,  0 Mar.    7 

Mar.31.  Pub.    Budg..  Alexandria.    La Mar.    7 

Apr.    1.   School.  Grand  Forks,  N.   D Mar.    7 

Apr.    1.   Hospital.   Muskegon.   Mich Feb.  28 

Apr.    1.  Elevators  in  bus.  bldgs.,Tacoma. Wash. Feb.  21 

Apr.    2.   Hotel,    Bemidjl.    Minn Feb.  21 

Apr.    7.   Jail.    Morristown.    Tenn Feb.  28 

Apr.    9.  Pub.  Bldg.,   Xenla,   O Mar.    7 

MISCELLANEOUS. 

Mar.lO.  B.  R.  Work.  McComb.  Miss Feb.  28 

Mar.  13.  Pier.   New  York,  N.  Y Mar.    7 

Mar.16.  St.  R.   B..   Salem.  O Mar.    7 

Mar.16.  El.  Ry.  Work.   Philadelphia.   Pa Feb.  28 

Mar.16.  El.  Ry.  franchise.  Modesto,  Cal Feb.  28 

Mar.  20.  Cement,    Brandon,   Ont Mar.    7 

Mar.23.   St.    Ry.    franchise,    Somerset,    Ky Feb.  28 

Mar.24.  Ditch.    Rockwell    City.    la Mar.    7 

Mar. 30.  Ry.   franchise.    Oakland.    Cal Mar.    7 

Mar.  —  B.  R.  Work,  Creede,  Colo Jan.  10 

Cement,    111 Feb.  21 

E.  R.  work.   Cincinnati.   O Dec.  20 

May    2.  '04  E.  R..  Oodnadatta.  So.  Australia.  .Feb.  21 


PROPOSALS. 


PROPOSALS. 


Sewerage  System. 


led  proposals  will  be  received  until  4 
.  March  24  1903.  for  the  construction 
tlons  two.  three  and  four  of  the  New 
n  Sewerage  System.  Section  two  con- 
of  a  tnnnel  1,048  feet  long  and  ap- 
je»  680  feet  of  24  Inch  pipe  complete. 
n  3  coDiIsts  of  abont  1,300  feet  of  24 
sewer  and  aboat  300  feet  of  smaller 
together  with  manholes  complete.  8e<'- 
conslsta  of  about  9,000  feet  of  24  Inch 
and  about  400  feet  of  small  sizes  with 
lies  complete.  All  as  set  forth  in  the 
and  specifications  for  said  work.  A 
ed  check  for  $1,000.00  must  accompany 
d  for  each  section  and  a  Surety  Com- 
1  for  $5,000.00  will  be  required  for  the 
isfol  bidder  for  each  section  or  one 
of  equal   amount  covering  all   the   sec- 


Plans,  specifications  and  blank  form  of  pro- 
posals may  be  obtained  at  the  office  of  W.  11. 
Cadwell.  Engineer.  213  Main  St.,  New  Brit- 
ain. Conn.,  after  March  5,  1903. 

The  right  Is  reserved  to  reject  any  and  all 
bids  as  may  appear  to  be  for  the  best  Inter- 
est of  the  city. 

S.    H.    STEARNS,    Chairman. 
E.   H.  BEACH, 
.L  HEALY. 

Board  of  Sewer  Commissioners. 
Address  W.  H.  CADWELL,  C.  E. 


U.  S.  ENGINEER  OFFICE.  MONTGOM- 
ery,  Ala..  March  5,  1903. — Sealed  proposals 
for  dredging  at  West  Pass  entrance  to  Apa- 
lachlcola  Bay,  Fla.,  and  East  Pass  entrance 
to  Carrabelle  Harbor,  Fla.,  will  be  received 
here  nntll  April  4.  1903.  and  then  publicly 
opened.  All  Information  furnished  on  anpll- 
cation.  U,  R,  RAYMOND,  Ist  Lieut.,  Engi- 
neers. 


PROPOSALS. 


IMPROVEMENT  OF  DELAWARE  RIVER. 

1'.  S.  Engineer  Office,  Philadelphia,  Pa., 
March  2.  1903, — Sealed  proposals  for  remov- 
ing rock  and  overlying  and  adjacent  material 
in  Delaware  River  at  Schooner  Ledge  will  be 
received  here  until  12  o'clock,  noon.  April  2. 
1903.  and  then  publicly  opened.  Information 
furnished  on  application.  C.  W.  RAYMOND, 
Lieut.  Col.,   Engrs. 

OFFICE  CONSTRUCTING  QUARTER 
master,  209  Thames  St.,  Newport,  R.  I,. 
March  6,  1903. — Sealed  proposals.  In  tripli- 
cate, will  be  received  here  until  12  M.,  April 
6,  1903,  for  constructing  granolithic  walks 
and  mncadam  roads  at  Fort  Hodman,  New 
Bedford.  Mass.  Information  furnished  on  ap- 
plication. TI.  R.  reserves  right  to  accept  or 
reject  any  or  nil  bids  or  any  part  thereof. 
Envelopes  containing  proposals  to  be  Indorsed 
"Proposals  for  Roads  and  Walks.  Fort  Bod 
man.  Mass."  Cant.  THOMAS  II.  SLAVBNS. 
Qr.  Mr. 


PROPOSALS. 


tJ.  S.  ENGINEER  OFFICE.  GRAND  RAP 
ids.  Mich..  March  2.  1003. — Sealed  proposals 
for  Repair  of  South  Pier  at  Portage  Lake. 
Mich.,  and  Extension  and  Repair  of  Piers  at 
Frankfort,  Mich.,  will  be  received  here  until 
3  P.  M.,  Anril  1,  1903.  and  then  publicly 
opened.  Information  furnished  on  applica- 
tion.     CHARLES  KELLER.  Capt..   Eners. 


U.  S.  ENGINEER  OFFICE.  MILWAUKEE. 
Wis..  Jan.  31.  1903. — Sealed  proposals  for 
furnishing  Oregon  fir  timber  and  plank  will 
be  received  here  until  3  o'clock  P.  M..  March 
2.  1903.  and  then  publicly  opened.  Speciflca 
tlons.  blank  forms,  and  all  available  informa- 
tion will  be  furnished  on  application  to  this 
office.     J.   G.    W,\RREN.   Major.    Engineers. 


V.  S.  ENGINEER  OFFICE.  2001  I  ST.. 
N.  W..  Washington.  D.  C.  Feb.  27.  1903. — 
Sealed  proposals  for  reconstruction  of  Pier 
No.  .'>  of  .\queduct  Bridge  across  Potomac 
River,  at  Georgetown.  P.  C,  will  be  received 
here  until  12  M,,  March  .30.  1908,  and  then 
publicly  opened.  Information  fnml  hed  on 
application.      CHAS.   J.    ALLEN,    LIi  ut.    Col. 


March  14,  1903. 
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Advances  in  Tunneling  Methods. 

Tunneling  is  one  of  the  most  ancient  of  the 
engineering  arts  and  in  some  parts  of  the  worli 
the  methods  used  are  not  very  different  from 
the  primitive  ones.  Accurate  instruments  for 
alignment,  power  clrilis,  improved  explosives, 
and  better  means  for  lighting  and  ventilating 
have  greatly  reduced  the  cost  while  increasing 
the  accuracy,  rapidity  and  safety. of  the  more 
ordinary  tunnel  operations;  and  these  improve- 
ments, together  with  compressed  air  appliances, 
movable  shields  and  metal  linings  have  made 
possible  undertakings  formerly  far  beyond  pos- 
sibility. Mining  has,  of  course,  had  an  import- 
ant influence  upon  tunneling;  but  in  this  class 
of  engineering  operations,  as  in  many  others, 
Kmong  the  most  important  incentives  to  more 
daring  achievement  have  been  the  demands  for 
transportation.  It  has  become  necessary  to  go 
through  rather  than  around  or  over  mountains, 
and  to  pass  beneath  bodies  of  water  which  it 
has  been  impracticable  to  bridge. 

In  two  branches  of  tunneling  especially  have 
notable  advances  been  made — in  tunneling  be 
neath  city  streets  for  subways,  of  which  Europe 
and  America  have  both  furnished  excellent  ex- 
amples in  recent  years,  and  in  diflBcult  subaque- 
ous tunneling.  In  the  latter  field  the  endeavors 
of  the  Pennsylvania  and  other  railroads  to  gain 
direct  access  to  the  heart  of  New  York  City,  on 
Manhattan  Island,  are  calling  forth  the  best 
thought  of  a  number  of  experienced  and  able 
consulting  and  contracting  engineers;  and  the 
North  River  tunnel,  abandoned  some  twelve 
years  ago,  is  now  being  successfully  prosecuted. 
Elsewhere  in  this  issue  some  of  the  methods 
proposed  for  the  new  tunnels  are  briefly  out- 
lined and  in  succeeding  issues  other  methods 
may  also  be  described. 

The  roof  shield  method,  devised  within  a  few- 
years  and  successfully  used  in  a  number  of 
cases,  supports  the  superincumbent  earth  by  a 


THE    ENGINEERING    RECORD. 

shield  which,  forced  forward  by  jacks,  travels 
on  side  walls  constructed  in  advance  in  prelim- 
inary small  drifts.  Under  the  protection  of  the 
shield  the  excavation  is  completed  and  the  arch 
turned.  But  this  scheme  cannot  be  used  ad- 
vantageously in  very  soft  ground.  In  connec- 
tion with  the  full  shield,  efforts  have  been  di- 
rected to  the  prevention  of  subsequent  settle- 
ment over  the  conjpleted  tunnel  and  the  settle 
ment  of  the  shield  itself  by  restricting  the  ex- 
cavation to  the  space  absolutely  filled  .by  the 
shield  and  the  tunnel  structure.  In  very 
soft  material  the  long  and  heavy  shield 
projecting  from,  and  partly  supported  by, 
the  end  of  the  tunnel  lining  has  caused 
settlement  and  unexpected  stresses  in  the 
structures.  To  remedy  this  evil  it  is 
proposed  to  so  construct  the  shield  that  piles 
may  be  driven  inside  it  in  advance  of  the  lining, 
thus  providing  a  firm  foundation,  which  may 
further  be  useful  in  assisting  to  prevent  the 
lloating  of  the  tubes,  which  may  be  anchored 
to  it.  The  weight  of  a  single-track  tube  tunnel 
complete  with  a  train  of  cars  is  less  per  linear 
foot  than  its  maximum  theoretical  buoyancy 
due  to  displacement. 

Improved  jacks  operated  by  powerful  pumps 
in  or  near  the  shield,  driven  by  compressed  air 
piped  in  from  a  compressor  conveniently  located 
outside  the  tunnel  make  it  possible  to  force  the 
shield  forward  more  surely  and  rapidly  while 
keeping  more  closely  to  line  and  grade.  Im- 
portant advantage  has  also  been  gained  by  the 
concentration  of  the  machinery  at  the  head  of 
the  tunnel.  One  of  the  most  serious  difficulties 
is  to  prevent  sand  from  caving  in  at  the  vertical 
open  face  of  the  shield.  This  has  been  practi- 
cally accomplished  in  the  Chicago  subway  tun- 
nel by  fllling  the  end  of  the  shield' with  hori- 
zontal inclined  boards  arranged  like  the  slats 
in  a  louver.  Excavation  can  be  rbade  through 
the  narrow  openings  to  the  slopes  controlled  by 
the  inclination  of  the  boards.  Some  such 
method  or  a  system  of  forward  bulkheads  with 
excavating  shutters  will  be  needed  where  there 
is  nothing  but  air  pressure  to  hold  a  high  ver- 
tical face  of  hoft  material.  The  Baker  Street 
tunnel,  London,  has  a  cast-iron  lining,  and  was 
driven  with  a  shield  and  pneumatic  pressure, 
through  the  Thames  ballast,  which  consists  of 
broken  stone  and  large  gravel.  The  excavation 
was  very  difficult,  and  was  finally  accomplished 
by  extending  a  hood  from  the  front  of  the  shield 
and  underneath  it  building  a  vertical  trans- 
verse bulkhead  of  horizontal  planks,  thoroughly 
plastered  with  clay  and  braced  against  the  com- 
pleted lining,  through  the  shield.  Excavation 
was  made  by  removing  the  planks  success- 
ively from  the  top,  advancing  them  a  short  dis- 
tance and  bracing  them  back  to  the  lining,  thus 
gradually  shifting  the  bulkhead  to  the  new 
position,  when  the  shield  was  again  advanced, 
and  so  on. 

Rock  reaching  part  way  from  the  lower  to  the 
upper  side  of  the  shield  has  been  removed  by 
the  aid  of  a  hood  projecting  from  the  cutting 
edge  to  form  a  roof  beyond  the  shield,  support- 
ing the  soft  material  above  and  protecting  the 
working  space  below  so  that  drilling  and  blast- 
ing could  be  carried  on  in  advance  of  the  cut- 
ting edge.  This  method  has  been  used  in  the 
North  River  tunnel  and  a  tunnel  under  the 
East  River.  Another  trouble  in  deep  sub- 
aqueous work,  the  physiological  difficulty  of  la- 
boring in  compressed  air,  has  been  largely  over- 
come. Investigation  and  experience  have 
shown  that  with  properly  selected  men,  by  the 
observance  of  precautions  now  pretty  well 
understood,  it  may  be  practicable  to  work  under 
a  pressure  of  50  pounds  per  square  inch.  The 
practice  regarding  design  and  construction  of 
cast-iron  lining  and  masonry  inner  lining,  and 
the  building  and  operation  of  air  locks  for  tun- 
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nels  remains  much  the  same  as  for  a  number 
of  years  past. 

The  tunnels  now  contemplated  at  New  York 
will  necessarily  depart  from  conditions  and 
methods  of  design  and  construction  previously 
used;  will  be  notably  different  in  many  import- 
ant respects  from  the  famous  tunnels  in  Lon- 
don, and  will  vary  materially  from  the  East 
and  North  River  tunnel  work  done  several  years 
ago.  The  plans  proposed  have  many  strong 
features,  but  some  questions  arise  concerning 
details.  If  the  miners  are  subjected  to  the 
severe  cold  developed  in  the  freezing  process, 
will  not  their  work  in  the  cold,  damp  air  entail 
serious  difficulties;  and  will  it  not  be  difficult 
to  quarry  the  frozen  material  around  the  pilot 
tunnel  with  such  accuracy  as  to  avoid  cracking 
the  outside  crust  intended  to  serve  as  a  protect- 
ing shield?  Will  not  any  method  involving 
even  small  temporary  piers  and  the  temporary 
presence  of  very  large  floating  sections  of  tun- 
nel in  the  midst  of  a  busy  harbor  call  forth 
strenuous  objections  fro,m  those  interested  in 
navigation?  An  improved  shield  would,  prob- 
ably, be  successful  in  homogeneous  soft  material 
or  where  rocks  or  other  obstructions  do  not 
project  much  above  the  bottom  of  the  forward 
bulkhead.  In  mud  it  might  be  possible  to  se- 
cure a  flow  over  an  inclined  interior  bulkhead 
as  the  shield  is  forced  forward,  but  with  sand 
direct  excavation  would  seem  to  be  necessary. 
The  method  of  tunneling  beneath  a  sunken  root 
is  virtually  the  same  as  that  now  in  use  under 
the  Harlem  River  for  one  of  the  tunnels  of  the 
Rapid  Transit  Railroad,  but  differs,  in  that  the 
roof  at  the  Harlem  tunnel  is  seated  on  a  thor- ' 
oughly  braced  cofferdam  while  in  the  proposed 
tunnel  the  trench  must  be  dug  and  braced  as 
the  work  advances.  On  the  other  hand,  the 
freezing  method  has  successfully  overcome  diffi- 
culties in  vertical  excavations  in  places  where 
all  other  methods  tried  had  failed;  and  it  seems 
reasonable  to  believe  that,  in  resourceful  hands, 
it  may  be  applied  with  equal  success  to  hori- 
zontal excavations.  The  caisson  method,  al- 
though involving  slight  obstructions  in  the 
waterway,  makes  use  of  means  long  tried  and 
sure,  applies  compressed  air  in  the  most  advan- 
tageous way:  namely,  on  horizontal  planes, 
and  provides  favorable  conditions  for  the  work 
of  excavation. 

It  will  thus  be  seen  that  methods  of  tunneling 
have  been,  or  are  being,  so  improved  that  it  is 
probable  that  there  are  few  if  any  conditions, 
however  difficult,  through  which  it  would  be 
impossible  to  construct  a  tunnel  within  the  lim- 
its of  time  and  expense  which  can  be  afforded 
for  the  great  enterprises  of  these  times. 


Ozone  as  a  Water  Purifier  is  being  used  in 
Wiesbaden,  Germany,  where  a  plant  supplying 
1,400,000  gallons  per  24  hours  is  Installed.  The 
ozone  passes  upward  through  coarse  gravel 
while  the  water  to  be  purified  flows  downward. 
The  plant  is  divided  into  two  independent  units, 
each  with  its  own  machinery,  ozone  apparatus, 
and  towers. 


The  Machine  Shop  run  in  connection  with  the 
water  works  department  of  Atlanta,  Ga.,  appears 
to  be  organized  along  very  efficient  lines.  Judg- 
ing from  the  1902  report  of  Mr.  Park  Woodward, 
superintendent  of  water  works.  To  Illustrate 
its  usefulness,  it  is  stated  that  when  repairs  for 
some  old  Hyatt  filters  were  being  considered, 
the  manufacturers  were  found  to  charge  |1,450 
for  the  parts  alone.  As  this  was  thought  to  be 
excessive,  it  was  determined  to  do  all  the  work 
possible  in  the  shop,  and  to  get  outside  parties 
to  make  to  order  all  springs,  rubber  valves,  etc., 
that  were  needed.  The  result  was  that  the  ma- 
terials cost  1512.37,  and  the  labor  $277.85,  giving 
as  the  total  cost  of  repairs,  $790.22. 
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The  Erection  of  the  Miramichi  Bridge. 

The  Intercolonial  Railway  crosses  the  north- 
west and  southwest  branches  of  the  Miramichi 
River  about  a  mile  above  New  Castle,  New 
Brunswick,  on  a  single  track  bridge  which  was 
built  from  1870  to  1874  with  through  spans  of 
about  204  teet.  having  double-intersecting  pin- 
connected  Whipple  trusses  with  the  horizontal 
top  chords  and  vertical  posts  made  with  Phoe- 
nix columns.  The  panels  were  about  14^;: 
feet  long  and  the  24-inch  suspended  plate-girder 
door  beams  were  queen-post  trussed  with  pairs 
oi  pin-connected  rods  and  last  iron  struts. 
There  were  two  lines  of  plate  girder  stringers 
]6  inches  deep  with  shelf  angle  connections  and 
%-incb  bolts  through  the  floor  beam  webs.  Tho 
trusses   were   braced    transversely  .  by    slender 


live  loads  per  linear  foot  of  5.900  pounds  for  the 
trusses,  6,750  pounds  for  the  floor  beams  and 
9,100  pounds  for  the  main  stringers.  The  floor 
beams  are  plate  girders  6  feet  deep  riveted  to 
the  vertical  posts  below  the  lower  chords,  and 
there  are  four  lines  of  4-foot  plate  girder  string- 
ers. The  specifications  provided  for  the  new 
spans  to  be  erected  on  falsework  near  the 
bridge,  and  to  be  transferred  on  boats  to  their 
permanent  positions  simultaneously  with  tho 
removal  of  the  old  spans  and  the  subsequent 
shipment  of  the  latter,  fully  assembled,  by 
barge  to  Prince  Edward  Island.  This  plan  was 
carried  out  by  the  contractors,  excepting  that 
the  old  spans  were  temporarily  deposited  com- 
plete on  shore  and  taken  apart  before  ship- 
ment. 
The  new  spans  were  erected  in  the  usual  mau- 


width  at  each  end  of  the  bridge.  These  towers 
had  two  lines  of  20-inch  I-beam  longitudinal 
stringers  in  the  plane  of  each  truss,  from  which 
the  floor  beams  were  wedged  up  and  the  truss 
supported  during  erection.  I-beam  stringers 
were  thus  used  because  they  were  easily  secured 
from  the  contractor's  stock  and  suitable  timber 
was  diflicult  to  get.  There  were  no  floor  beams 
at  the  ends  of  the  trusses,  and  at  these  points 
the  bottom  chords  were  blocked  up  directly  from 
the  falsework  and  the  ends  of  the  stringers  were 
supported  on  its  caps. 

The  trusses  were  erected  by  a  traveler  run- 
ning between  them  on  a  track  of  10-foot  gauge. 
It  had  a  small  tower  carrying  two  boom-der- 
ricks above  the  engine  platform,  which  had  a 
vertical  clearance  of  10  feet  over  the  standard 
gauge  service  track  between  the  traveler  rails. 
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portals  and  light  top  lateral  struts  and  diagon- 
als. The  piers  are  all  sand-stone  with  granite- 
faced  cut  waters,  and  foundations  of  concrete, 
or  of  alternate  layers  of  concrete  and  rubble 
stone  built  on  gravel  in  open  caissons  and  cof- 
ferdams. 

Recently  it  was  determined  to  replace  the 
light  superstructure  with  heavier  modern  rivet- 
ed steel  spans  on  the  old  piers,  and  to  remove 
the  original  superstructure  for  use  at  another  lo- 
cation, all  without  materially  Interrupting  the 
train  service.  The  new  spans  had  about  the 
same  length,  height  and  width  as  the  old  ones, 
but  weighed  about  540,000  pounds  each,  while 
the  old  spans  weighed  448,000  pounds.  The  new 
spans  were  designed  in  accordance  with  the  In- 
tercolonial Railway  specifications  of  1901,  for 


ner,  two  at  a  time,  on  pile  trestle  falseworks, 
which  extended  at  ground  level  into  the  river 
nearly  parallel  to  the  old  bridge.  There  were 
twin  falseworks  close  together  just  long  enough 
to  receive  one  span  each,  and  having  extensions 
at  the  shore  ends  carrying  their  upper  platforms 
horizontally  to  ground  level,  as  shown  in  the 
elevation.  The  transverse  bents  each  con- 
tained four  piles,  except  the  two  end  ones, 
which  had  six  piles  each.  All  piles  were  ver- 
tical and  were  X-braced  transversely  and  capped 
with  12xl4-inch  timbers  22  feet  long  connected 
to  them  by  scabs  on  each  side.  One  panel  ad- 
jacent to  the  center  on  each  side  was  left  open 
and  all  of  the  other  panels  of  falsework  were 
X-braced  longitudinally,  so  as  to  form  three 
towers,  one  in  the  middle  and  one  of  double 


on  which  materials  were  delivered  from  the 
storage  yard  on  shore.  After  erecting  one  span, 
the  traveler  was  slid  across  to  the  adjacent 
falsework  on  greased  transverse  rails  and  erect- 
ed the  second  span  while  the  flrst  span  was  be- 
ing riveted.  The  field-riveting  was  done  with 
pneumatic  hammers  operated  by  air  from  the 
lOxlO-inch  compressor  on  shore  driven  by  steam 
from  two  upright  boilers.  Water  for  the  boil- 
ers was  pumped  from  an  artesian  well  by  a  hot 
air  engine. 

For  transferring  the  old  and  new  spans,  the 
contractors  built  four  26x84-foot  timber  scows 
8  feet  deep.  Each  scow  was  stiffened  by  flve 
equl-distant  longitudinal  Howe  trusses  8  feet 
deep,  and  was  divided  into  three  chambers  by 
two  transverse  bulkheads  and  covered  by  a  solid 
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timber  deck.  For  removing  the  old  trusses, 
two  of  them,  spaced  87%  feet  apart,  were  con- 
nected by  a  pair  of  Howe  trusses  about  197  feet 
long,  IT'/j  feet  deep  over  all  and  17  feet  apart 
on  centers,  braced  together  by  light  horizontal 
Howe  trusses  forming  top  and  bottom  lateral 
systems  with  panels  IV/j  feet  long  running  mid- 
way between  those  of  the  vertical  trusses. 
These  trusses  formed  a  complete  span  which 
was  seated  on  the  transverse  center  line  of  the 
symmetrically  arranged  scows  so  as  to  overhang 
them  about  three  panels  at  each  end.  The 
bearings  of  this  span  were  on  timbers  trans- 
verse to  its  axis  and  parallel  to  the  longitudi- 
nal axis  of  the  scows  which  were  placed  at  three 
panel  points  of  each  bottom  chord  so  as  to 
engage  at  each  end  three  12-inch  I-beams  29 
feet  long  blocked  up  from  the  stiffening  trusses 
of  the  scows,  thus  affording  the  span  two  long 
transverse  bases  on  each  scow,  or  twelve  sep-. 
arate  bearings  for  its  lower  chords.      The  top 


an  equal  pressure  of  16,000  pounds  on  each  of 
the  five  tower  posts  under  each  track  stringer 
in  that  panel,  thus  carrying  the  weight  equally 
on  the  forty  tower  posts  for  the  two  scows. 
These  reactions  developed  a  calculated  flang'? 
stress  of  89,000  pounds,  due  to  bending  moment 
in  the  stringers,  and  well  within  the  capacity 
of  the  net  sections  of  80  square  Inches  for  the 
outer  stringers  and  of  105  inches  for  the  inner 
stringers.  The  old  spans  were  assumed  to 
weigh  16,000  pounds  per  panel  per  truss,  and 
the  falsework  Howe  trusses  which  supported 
them  to  weigh  6,000  pounds  per  panel  per  truss, 
making  a  total  load  of  616,000  pounds  which 
was  carried  at  two  points  on  each  of  the  ten 
longitudinal  trusses  which  stiffened  the  scows 
and  were  proportioned  for  loads  of  32,000 
pounds  at  two  points,  each  8%  feet  from  the 
center. 

The  empty  scows  weighed  about  68  tons  each 
and  had   a  corresponding  draft  of   14   inches. 


planes  of  the  bridge  trusses  above.  They  were 
partly  filled  with  water  admitted  at  the  rate  of 
about  1  foot  in  depth  per  hour  through  a  6-inch 
gate  valve  near  the  bottom  of  each  controlled 
from  the  deck.  Wooden  floor  blocks  had  been 
bolted  to  the  under  sides  of  the  floor  beams  bo 
as  to  clear  projections,  as  shown  in  the  detail, 
and  wedges  were  driven  between  them  and  the 
top  chortls  of  the  scow  trusses  so  as  to  support 
the  bridge  span  from  the  latter  at  every  panel 
point.  When  tliere  was  not  too  much  wind 
and  other  conditions  were  favorable,  a  suitable 
tide  was  selected,  and  about  two  hours  before 
its  flood  the  track  was  disconnected  and  the 
wedges  driven  to  bearing,  just  enough  water 
being  simultaneously  admitted  to  the  scows  to 
keep  the  bridge  span  from  rising.  Meantime 
the  new  span  was  being  loaded  on  scows,  and 
as  soon  as  it  was  safely  afloat  the  scows  under 
the  old  span  were  quickly  emptied  at  the  rate 
of  %  inch  per  minute  by  two  6-inch  centrifugal 
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and  bottom  chords  of  the  main  Howe  trusses 
had  uniform  12x24-inch  gross  cross-section 
throughout  and  were  built  up  of  eight  layers  of 
3xl2-inch  planks  in  vertical  planes  bolted  to- 
gether, breaking  joints  so  as  to  give  a  10x18- 
inch  net  cross-section  calculated  for  a  maximum 
stress  of  136,000  pounds.  The  planks  were  ar- 
ranged with  clearances  between  the  ends  of 
some  of  them  at  panel  points,  leaving  square 
vertical  holes  through  which  the  truss  rods 
passed  without  the  necessity  of  boring,  as  in- 
dicated by  the  detail  drawing.  The  top  chords 
were  braced  by  eight  inclined  posts  bearing 
cleats  spiked  to  the  deck  of  each  scow. 

Very  careful  assumptions  were  made  for  the 
loadings  and  reactions  of  both  old  and  new 
spans,  the  strength  of  the  falsework  trusses  and 
scows,  and  the  displacements  of  the  latter  under 
different  loads  were  carefully  calculated.  It 
was  assumed  tbat  each  new  span  would  develop 


The  Howe  trusses  and  blocking  together 
weighed  about  96  tons,  so  that  the  total  weight 
of  one  scow  and  its  falsework  was  116  ton.s, 
giving  it  a  draft  of  24  inches.  When  fully 
loaded  with  112  tons  more  of  old  bridge  weight, 
it  had  a  calculated  draft  of  3  feet  10  inches, 
which  left  a  freeboard  of  4  feet  2  inches  and 
allowed  2  feet  more  of  water  to  be  safely  admit- 
ted for  ballast.  The  maximum  chord  stress  in 
the  Howe  trusses  was  figured  at  158,000  pounds, 
and  loads  imposed  by  the  Howe  trusses  on  the 
transverse  distributing  girders  bearing  on  the 
scow  trusses  were  assumed  at  92,400  pounds  in 
the  center  and  30,800  pounds  at  each  end.  This 
corresponded  to  reactions  of  30,000  pounds  at 
their  bearings  on  the  five  scow  trusses. 

When  one  of  the  new  spans  was  ready  to  be 
placed  on  the  old  piers,  the  scows  were  floated 
under  one  span  of  the  old  structure  at  low 
tide    ivitb  their  overhanging  trusses    in    the 


pumps  operated  by  steam  from  a  boiler  on  one 
of  the  scows.  The  old  span  being  then  free 
was  towed  away  from  its  piers,  swung  around 
90  degrees  parallel  with  the  shore  and  deposited 
on  two  landing  platforms  about  24  feet  apart, 
150  feet  long  and  20  feet  high  above  water  level. 
Each  platform  consisted  of  a  pile  trestle  with 
bents  8  feet  apart.  When  the  scows  were  be- 
tween the  platforms  with  the  old  bridge  span 
parallel  to  the  shore  line  and  overhanging  them 
at  both  ends,  their  valves  were  opened  and  the 
ebbing  tide  and  the  water  ballast  lowered  the 
span  until  its  ends  rested  on  a  truck  on  each 
platform  and  the  scows  were  freed  from  it  and 
towed  away.  These  trucks  were  24  feet  long 
transverse  to  the  bridge  axis  and  had,  at  each 
end,  four  double  flange  24-inch  wheels  symmetri- 
cal with  the  bed  plate  for  the  truss  bearings 
on  the  piers.  The  axles  were  3  feet  8  inches 
apart  In  each  pair  and  all  the  eigbt  wheels  for 
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each  truck  traveled  on  a  24-inch  gauge  track 
extended  to  shore.  Over  the  trestle  each  rail 
had  two  12xl2-inch  wooden  stringers  one  on 
top  of  the  other,  breaking  joints  over  the  bents. 
The  trucks  were  each  made  with  two  12x12- 
inch  longitudinal  timbers  at  right  angles  to  the 
bridge  axis,  reinforced  by  full  length  12-Inch 
channels  bolted  on  each  side  and  by  a  heavy 
oaat  iron  bent  plate  on  the  under  side,  which 
took  bearing  over  the  axles.  Heavy  transverse 
timbers  about  6  feet  long  were  set  across  the 
toi)B  of  these  longitudinal  pieces  between  the 
axles  in  the  planes  of  the  bridge  trusses  and 
acted  as  bolsters  to  receive  the  bed  plates  at 
the  feet  of  the  end  posts  of  the  bridge  trusses. 
After  the  scows  were  removed  the  span  was 
rolled  across  the  trestle  to  the  required  position 
on  shore  and  was  jacked  up  a  few  inches  above 
the  trucks,  which  were ,  removed,  and  blocking 
was  placed  under  the  bolster  timbers,  which 
were  then  lowered  to  bearing. 

The  two  scows  for  handling  the  new   spans 
were  not  connected  by  transverse  trusses.      In 
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or  about  26  inches  above  its  required  level  on 
the  piers.  Each  scow  had  a  freeboard  of  4  feet 
under  its  total  load  of  about  320,000  pounds 
which  was  carried  by  twenty  lOxlO-inch  posts 
loaded  to  160  pounds  per  square  Inch  of  cross- 
section.  .... 

The  bearing  under  the  track  stringers  affords 
as  a  base  only  9  feet  wide  additional  stability 
for  the  top-heavy  structure  was  secured  by  brac- 
ing the  bottom  chords  of  the  span  with  three 
inclined  posts  ou  each  side  of  each  scow  with 
their  feet  bearing  against  cleats  bolted  to  the 
deck.  As  the  shore  ends  of  the  end  stringers 
were  lower  than  the  bridge  seats  on  the  piers, 
they  were  raised  to  clear  them  and  supported 
temporarily  by  loose  holts  to  the  second  panel 
floor  beams  and  by  lartling  at  the  other  ends 
to  transverse  timbers  across  the  tops  of  the 
lower  chords  at  the  ends  of  the  span.  This 
arrangement  reduced  the  height  to  which  the 
span  was  raised  by  about  14  inches,  and  expedit- 
ed the  lowering  of  it  to  final  position,  which 
was  accomplished    on  a  falling  tide  and  assisted 


during  a  very  high  wind  on  Friday.  This  did 
no  damage  and  the  span  was  seated  on  the  piers 
at  noon  on  Sunday  and  the  first  train  crossed  it 
at  4;  15  in  the  afternoon. 

Mr.  Wra.  B.  Mackenzie  was  chief  engineer  of 
the  Intercolonial  Railway  Company.  The  Do- 
minion Bridge  Company,  Mr.  Phelps  Johnson, 
president,  was  the  contractor  for  building  and 
erecting  the  bridge,  and  the  work  was  in  charge 
of  Mr.  H.  D.  Bush,  resident  engineer,  who  pre- 
sented a  paper  on  its  erection  to  the  Canadian 
Society  of  Civil  Engineers,  from  which  part 
of  the  data  for  this  description  was  secured. 


The  College  of  Engineering  of  the  University 
of  Illinois  now  has  over  600  students;  atten- 
dance has  more  than  doubled  in  three  years. 


Suff)ort  of  Ofd  Spori  on  Howe  Truoses  and  Scows  fcrramovol. 


,yj<l2'x3*5pruce. 


JcpChordaf' 
Howe  Trass 


An  Architect  Obtained  a  Verdict  recently  in  a 
United  States  Circuit  Court  for  balance  due 
on  plans  for  a  proposed  courthouse.  Nearly 
eight  years  ago  Mr.  Elijah  Meyers,  of  Detroit, 
entered  into  an  agreement  with  the  commis- 
sioners of  Luzerne  County,  Pa.,  according  to 
which  he  was  to  receive  $5,00"  on  signing  the 
contract  for  the  plans,  $5,000  on  delivery  of 
preliminary  drawings,  ami  $10,000  on  delivery 
of  completed  plans.  The  third  payment  was 
kept  back  although  the  plans  and  specifica- 
tions were  delivered,  the  erection  of  the  build- 
ing having  been  enjoined  by  the  taxpayers 
The  plans  were  said  to  call  for  a  more  expen- 
sive building  than  was  intended  in  the  instruc- 
tions to  the  architect.  The  jury,  in  accordance 
with  instructions  of  the  court,  awarded  $14,750. 
•  being  the  balance  due  and  interest  thereon. 
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SCOWS  AND  HOWE  TRUSS  SPAN  FOR  MOVING  OLD  BRIDGE  SPANS. 
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the  center  of  each  there  was  built  a  timber 
tower  about  20  feet  high  with  five  vertical  bents 
transverse  to  the  axis  of  the  scow,  each  con- 
taining four  battered  posts  scabbed  to  sills  and 
caps  and  X-braced  in  both  directions,  as  shown 
in  the  elevations.  The  scows  were  partly  filled 
with  water  admitted  to  a  depth  of  18  inches 
through  two  6-Inch  gate  valves  In  each,  and 
were  towed  Into  the  open  spaces  through  the 
falsework  on  each  side  of  Its  center  piers.  They 
were  moored  transverse  to  the  span  so  that  their 
towers  were  centered  on  Its  axis.  Transverse 
and  longitudinal  bearing  timbers  of  different 
thicknesses  to  correspond  with  varying  tides 
were  provided  to  build  up  on  top  of  the  tower, 
and  at  low  tide  these  were  wedged  against  the 
under  sides  of  the  bottom  flanges  of  the  four 
tnck  stringers  In  each  panel  adjacent  to  the 
center  of  the  new  span.  An  ordinary  tide  lifted 
the  span  about  2  inches  clear  of  the  falsework, 


by  the  admission  of  water  ballast  which  sunk  the 
scows  30  inches  until  only  18  Inches  of  freeboard 
remained.  The  scows  wei'e  towed  from  the  false- 
work to  the  required  positions  between  the  old 
piers  and  were  held  by  anchor  lines  in  addition 
to  the  cross  tackles  at  each  end  of  the  span. 
Five  spans  were  erected  and  put  in  position  at 
the  rate  of  about  nine  days  each  In  the  fall  of 
1902.  The  river  was  then  closed  with  ice.  and 
it  was  decided  to  leave  the  sixth  span  on  the 
falsework  and  to  put  it  in  position  this  season 
when  the  contractors  force  resume  similar  oper- 
ations for  the  erection  of  the  bridge  across  the 
Southwest  River. 

The  first  new  span  was  towed  into  deep  water 
ready  to  be  transferred  to  its  piers,  on  Thurs- 
day, October  9.  The  railroad  ofllcials  would 
not  allow  the  old  span  to  be  removed  until  the 
following  Sunday,  and  so  the  contractors  ven- 
tured to  keep  the  span  floating  in  the  channel 


The  Seven  Meter  Readers  of  the  water  de- 
partment of  Atlanta,  Ga.,  are  required  to  read 
each  meter  on  their  route  monthly,  commencing 
on  the  20th  of  each  month.  They  also  personally 
serve  about  1,500  notices  during  the  first  three 
days  of  each  month,  and  deliver  about  100  delin- 
quent notices.  According  to  the  annual  report 
of  Superintendent  Park  Woodward,  from  75  to 
100  delinquents  are  shut  off  every  month  by  the 
meter  readers,  who  also  have  to  turn  on  the 
water  again  when  the  bills  are  paid.  Over  16 
miles  a  day  are  covered  by  each  man  in  doing 
this  work,  and  the  same  territory  has  to  be  gone 
over  about  four  times.  In  addition  to  the  above 
work  they  each  write  about  1,500  bills,  with 
three  stubs  to  each  bill,  making  4,500  entries  by 
each  man  during  the  month.  From  the  4th  to  the 
10th  of  each  month  the  meter  readers  are  re- 
quired to  assist  in  the  office,  as  the  ofl3ce  force 
Is  much  overcrowded  with  work. 


March  14,  1903. 

Slow  Sand  Filtration  Plant  for  Washing- 
ton, D.  C. 

By  J.  S.  Schultz,  C.  B. 


Bids  were  opened  January  28  at  the  office  of 
the  Washington  Aqueduct  for  the  construction 
of  a  slow  sand  filtering  plant  for  the 
district  of  Columbia.  Separate  bids  were 
invited  for  the  cement  and  for  the  con- 
struction, for  it  was  thought  that  better  results 
could  be  secured  if  the  Government  selected 
and  furnished  the  cement.  There  were  only 
three  bids  and  all  were  rejected  as  being  too 
high.  (See  the  Engineering  Record  of  Febru- 
ary 7).  The  specifications  were,  consequently, 
revised  and  the  work  readvertised,  but  the 
plans  were  not  modified  in  the  least. 

In  order  to  obtain  more  reasonable  figures, 
the  work  was  divided  into  the  following 
classes,  upon  any  or  all  of  which  bids  could 
be  submitted:  A,  Excavation,  embankment, 
puddle,  seeding  and  sodding;  B,  Concrete  ma- 
sonry, granolithic  paving,  placing  materials  in 
masonry  and  drainage  of  roofs;  C,  Furnishing 
and  laying  steel  pipes  and  appurtenances;  D, 
Furnishing  cast-iron  pipes  and  special  cast- 
ings; B,  Furnishing  wrought-lron  pipe; 
P,  Constructing  exterior  drainage  sys- 
tem and  manholes;  G,  Furnishing  vit- 
rified pipe;  H,  Furnishing  and  plac- 
ing filter  sand  and  filter  gravel.  It  is  not  the 
intention  to  contract  for  the  pumping  plant, 
the  sand  cleaning  apparatus,  the  pressure  reg- 
ulating houses  or  the  bacteriological  laboratory 
until  after  the  main  portion  of  the  system  is 
under  way.  Under  the  second  advertisement 
only  two  firms  submitted  estimates,  both  of 
which  were  considered  excessive;  but,  since 
Congress  has  authorized  |700,000  additional, 
the  contract  will  be  placed  with  one  of  those 
who  have  already  submitted  estimates  in  order 
to  avoid  the  delay  Incident  to  re-advertising  this 
work. 

The  principal  quantities  involved  in  the  con- 
struction of  the  entire  plant  are,  approximate 
ly:  Excavation,  8S,000  cubic  yards;  embank- 
ments beneath  and  over  filters,  234,000  cubic 
yards;  puddle,  2,000  cubic  yards;  filter  sand, 
140,000  cubic  yards;  filter  gravel,  42,000  cubic 
yards;  Portland  cement,  135,000  barrels;  con- 
crete in  walls,  fioors,  vaulting  and  piers,  111,- 
200  cubic  yards;  granolithic  paving,  35,000 square 
yards.    For  these  and  a  few  other  items  unit 


THE    ENGINEERING    RECOrB. 

near  the  Washington  City  Reservoir,  the  larg- 
est in  the  city,  containing  when  full 
300,000,000  gallons,  which,  together  with  the 
aqueduct  4  miles  in  length  supplying  It,  was 
placed   in  service  January  8,  1902. 

As  long  ago  as  1878  thrf  turbid  condition  alone 
was  considered  sufficient  grounds  for  demand- 
ing the  filtration  of  the  Potomac  water  for  the 
supply  of  the  National  Capital;  and  the  large 
number  of  bacteria' contained,  together  with  the 
high  typhoid  fever  rate  prevailing,  has  been 
observed  with  alarm  for  at  least  15  years. 

It  was  not,  however,  until  1894  that  Colonel 
George  H.  Elliott,  then  in  charge  of  the 
Washington  Aqueduct,  first  conveyed  to 
Congress  the  advisability  of  filtering  the  water 
for  the  District.  On  June  30,  1898,  and  March 
3,  1899,  sums  aggregating  |8,000  were  appro- 
priated for  "investigating  the  feasibility  and 
propriety  of  filtering  the  water  supply  of 
This  investigation  was  conduet- 
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in  removing  the  turbidity  and  the  bacteria;  but 
it  was  also  shown  that  different  classes  of 
water  require  different  treatment,  and  that 
while  the  slow  sand  method  Is  preferable  for 
waters  simply  polluted  there  are  some  cases  of 
extreme  turbidity  with  finely  divided  suspended 
particles  that  require  the  use  of  a  coagulant, 
and  it  was  for  this  latter  class  that  it  was 
deemed  the  American  method  would  be  better. 
The  final  cost  for  the  City  of  Washington  was 
proved  to  be  the  same  for  either  system. 

To  settle  the  question  as  to  whether  Potomac 
water  requires  a  coagulant,  a  report  was  re- 
quested from  Messrs.  Rudolph  Hering,  George 
W.  Fuller  and  Allen  Hazen,  members  of  the 
American  Society  of  Civil  Engineers,  which 
was  presented  to  Senator  McMillan,  chairman 
of  the  Committee  of  District  Affairs,  on  Febru- 
ary 18.  1901,  and  printed  in  full  in  The  Engin- 
eering Record  of  March  2,  1901.  The  conclu- 
sion of  this  report  is:     "In  consideration  of  the 
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General  Plan  of  Washington  Fn/nsATiON  Plant. 


Washington  City  Reseryoin 
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prices  were  reqi:>sted  in  the  specifications,  but 
tor  each  of  the  pipe  and  drainage  systems  lump 
sums. 

The  water  supplied  to  the  District  has  been 
carefully  examined  by  experts.  The  two  prin- 
cipal reports  on  the  subject  were  reviewed  in 
The  Engineering  Record  of  May  12,  1900,  and 
February  23  and  March  2,  1901;  and  in  the  issue 
of  July  29,  1899,  was  a  description  of  Washing- 
ton's water-works.  The  supply  is  taken  direct- 
ly from  the  Potomac,  a  river  subject  to  fre- 
quent and  sudden  floods  and  contaminated 
throughout  its  length  by  surface  drainage.  The 
intake  is  at  Great  Falls,  17  miles  above  the  city, 
at  which  point  there  can  be  drawn,  according 
to  a  recent  ruling  of  the  Supreme  Court,  only 
153,000,000  gallons  daily.  The  water  is  con- 
ducted to  the  receiving  reservoir  through  the 
Washington  Aqueduct,  the  maximum  capacity 
of  which  is  only  about  one-half  of  the  above. 
The  proposed  filtration  plant  will  be  installed 


ed  by  Lieut.  Col.  Miller,  who  succeeded  to  the 
charge  of  the  Washington  Aqueduct  and  to 
whose  effort  is  largely  due  the  final  carrying 
out  of  the  filtration  scheme,  for  It  was  upon 
his  recommendation  that  Congress  on  June  6, 
1900,  made  available  $200,000  "for  establish- 
ing those  portions  of  a  filtration  plant  which 
are  essential  to  the  operation  of  either  system 
of  filtration,  including  necessary  land,  grading 
and  appurtenances."  Col.  Miller's  investiga- 
tion was  exhaustive  and  his  conclusion  was 
strongly  in  favor  of  the  mechanical  method, 
owing  to  the  peculiar  character  of  the  Potomac 
River. 

On  December  20,  1900,  however,  the  Senate 
directed  the  Committee  of  District  Affairs  to 
investigate  and  report  the  relative  advantages 
of  the  mechanical  and  slow  sand  systems  of 
water  filtration.  The  conclusion  reached  was 
that  wherever  the  slow  sand  method  had  been 
Installed  uniformly  good  results  were  produced 


full  evidence,  we  recommend  the  construction 
of  a  complete  system  of  slow  sand  filters,  with 
such  auxiliary  works  as  may  be  necessary  for 
preliminary  sedimentation  and  the  use  of  a 
coagulant  for  a  part  of  the  time.  There  is  no 
reason  to  believe  that  the  use  of  this  coagulant 
will  in  any  degree  affect  the  wholesomeness  of 
the  water."  This  report,  together  with  the 
united  protests  by  the  Medical  Society,  the 
Board  of  Trade  and  the  Business  Men's  Asso- 
ciation of  the  District  of  Columbia  against  the 
use  of  a  mechanical  system.  Influenced  the 
Senate  committee  to  conclude  their  report  in 
the  following  terms:  "The  committee  recom- 
mends for  use  in  the  District  of  Columbia  the 
adoption  of  the  slow  sand  system  of  water  fil- 
tration, modified  by  the  use  of  coagulants  when- 
ever the  wafers  of  the  Potomac  are  so  turbid 
or  turbid  for  so  long  a  time  as  to  make  the 
use  of  a  coagulant  desirable."  On  March  1, 
1901,  $500,000  was  appropriated  "towards  estab- 
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lishing  a  slow  sand  flUration  plant,  and  for 
each  and  every  purpose  connected  therewith, 
inch  ding  the  preparation  of  plans." 

As  the  preference  of  Congress  was  thus  made 
manifest  preparations  were  immediately  begun 
br  Col.  Miller  to  insUU  a  slow  sand  plant  for  a 
supply  of  75,000,0a0  gallons  daily.  Upon  his 
recommendation.  31.6  acres  of  land  were  ac- 
quired at  a  cost  of  $619,937.30;  and  the  small 
balance  available  was  expended  in  adapting 
the  new  reservoir  to  auxiliary  use  in  connection 
with  the  filter  plant.  On  July  1,  1902,  Con- 
gress inserted  the  following  item  in  the  appro- 
priation for  the  expenses  of  the  District  govern- 
ment: "Toward  establishing  a  slow  sand  fll- 
traUon  plant  ....  $600,000.  to  be 
available  immediately  and  until  expended:  — 
Provided,  that  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  for 
prosecuting  the  work  to  final  completion  within 
the  shortest  practicable  time,  or  the  materials 
may  be  purchased  and  work  done  otherwise 
than  by  contract,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  $2,768,405,  In- 
cluding the  amount  herein  and  heretofore  ap- 
propriated." The  preparation  of  plans  was 
promptly  begun,  and  they  were  soon  submitted 
to  Mr.  Hazen,  who  was  retained  as  consulting 
engineer. 

The  accompanying  general  plan  shows  the 
relative  sizes  and  locations  of  the  component 
parts  of  the  plant  and  its  environment.  It  is 
thought  tli.at  sufficient  sedimentation  will  take 
place  in  the  receiving  reservoir,  of  150,000,000 
gallons  capacity,  and  the  Washington  City 
reservoir.  From  the  latter  the  water  will  be 
pumped  to  the  filter  beds,  with  a  normal  lift 
of  twenty-two  feet.  Each  bed  has  approximate- 
ly an  acre  of  net  filtering  area,  and  the  total  of 
twenty-nine  loin  prise  the  area  on  which  was 
basad  the  calculation  of  a  daily  supply  of  75,- 
OOO.OOO  gallons.  Only  filters  Nos.  1  to  24  are 
to  be  built  at  first,  but  the  embankments  under 


tiouj.  Thiij  system  will  consist  of  transverse 
rows  of  terra-cotta  upper  drains,  spaced  about 
14  feet  on  centers,  leading  in  each  bed  to  a 
central  embedded  vitrified  pipe  collector.  Each 
row  of  upper  drains  will  be  placed  directly  on 
the  filter  floor  and  laid  with  % -inch  joints,  and 
will  be  composed  of  from  50  to  92  feet  of  12- 
inch  split  terra-cotta  pipes  2  feet  in  length, 
and  44  feet  of  whole  6-inch  terra-cotta 
pipes  1  foot  and  2  feet  in  length.  The  entrance 
to  the  collector  will  be  through  a  brass 
plate  set  by  the  government,  and  serving  as  a 
compensating  orifice,  in  principle  like  that  de- 
signed for  the  Pittsburg  plant,  described  and 
illustrated  in  The  EJngineering  Record  of  Janu- 
ary 25,  1902.  A  20-inch  cast-iron  pipe  will  con- 
vey the  water  thus  collected  from  each  bed  to 


Cross-sections  herewith  of  the  filter  beds,  the 
clear  water  basin  and  the  courts  show  the  rela- 
tive elevations  of  these  and  the  streets,  the 
present  surface  of  the  ground  and  the  new  res- 
ervoir; and  indicate  their  construction.  It  is 
seen  that  the  filter  beds  and  clear  water  basin 
are  roofed  over  with  the  usual  concrete  groined 
vaulting  covered  by  earth  embankments  care- 
fully sodded  and  drained  by  a  well-planned 
system  of  terra-cotta  drains.  Two  reasons 
operated  to  determine  this  procedure;  First, 
a  beautiful  addition  will  thus  be  made  to  the 
already  unsurpassed  parking  system  of  the 
city,  at  the  same  time  in  harmony  with  the  How- 
ard University  campus  and  the  grounds  of  the 
Soldiers'  Home,  which. flank  the  filter  plant  on 
cither  side;   Second.  The  beds  will  be  kept  free 
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DETAILS  OP  WASHINGTON  FILTERS. 


the  other  filters  are  to  be  completed  in  con- 
nection with  the  first  part  of  the  work.  The 
constri'ction  ol  filters  Nos.  25  to  29  may,  how- 
ever, be  ordered  under  the  original  contract 
(provided  written  notice  be  given  at  least  two 
month!-  before  the  first  twenty-four  filters  are 
finished);  but  in  that  event  nine  months'  addi- 
tiouai  tim«  will  be  allowed  for  the  completion 
of  the  work. 

The  water  will  be  supplied  to  the  filters 
through  two  steel  rising  mains,  one  72  inches 
In  diameter  connected  with  the  first  nineteen 
bedd  and  the  other  54  inches  in  diameter,  to 
the  remaining  ten.  After  passing  through  the 
3  feet  of  Hand  and  1  foot  of  gravel,  the  clear 
water  will  be  collected  by  the  underdrainage 
system ,  shown  in  some  detail  in  the  illustra- 


the  pressure-regulating  houses,  which  will  con- 
trol groups  of  about  five  beds,  and  which  are 
substantially  the  same  as  those  designed  for 
Pittsburg.  There  are  seven  of  these  houses 
for  the  complete  plant,  from  which  two  48-inch, 
one  3(Mnch  and  one  30-inch  mains  will  finally 
deliver  the  water  to  the  clear  water  basin, 
designed  for  a  capacity  of  14,000,000  gallons. 

Four  lines  of  48-inch  pipe,  already  placed  by 
the  Government,  will  carry  the  water  from  this 
basin,  under  the  Washington  reservoir,  and 
thence  to  the  city  mains.  The  mains  for  the 
filtration  plant  were  in  general  made  Targe  so 
as  to  decrease  the  loss  of  head  by  friction  and 
to  provide  for  higher  carrying  power  in  case 
the  rate  of  filtration  should  be  increased  at 
any  subseauent  time. 


from  ice,  although  the  only  material  advantage 
secured  thereby  will  be  the  elimination  of  the 
expense  for  removing  the  ice.  which,  however, 
in  the  latitude  of  Washington,  would  be  small. 
Only  about  one-half  of  the  clear  water  basin 
has  the  hopper-shaped  bottom  indicated  in  the 
cross-section  on  line  E-F;  'the  bottom  of  the 
other  portion  is  flat.  This  peculiar  construc- 
tion was  resorted  to  in  order  to  economize  ex- 
cavation and  masonry,  and  it  does  not  decrease 
the  capacity  of  the  upper  part  of  the  reservoir, 
which  is  the  only  part  which  can  be  used  in  or- 
dinary service.  The  arrangement  of  the  regu- 
lator houses  and  the  inlets  to  the  filters  are 
clearly  shown  in  the  cuts.  There  is  a  Venturi 
meter  in  each  eflluent  pipe  just  outside  the 
regulator  house. 
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The  piping  system  will  be  located  on  or  be- 
neath the  two  main  and  one  connecting  courts, 
which  are  open  and  will  be  paved  with  grano- 
lithic paving  after  the  underground  pipes  shall 
have  been  laid.  In  these  courts  there  will  be 
located  also  the  system  of  sand  washing  appa- 
ratus, similar  to  that  described  for  Pittsburg. 

The  clear  height  of  the  filters  from  floor  to 
vaulting  will  be  about  12  feet,  the  normal  depth 
of  filtering  materials  a  little  over  4  feet,  and 
the-  usual  depth  of  water  above  the  surface  of 
the  sand,  4  feet.  In  the  walls,  floors,  vaulting 
and  piers  the  concrete  will  be  of  the  following 
proportions:  1  barrel  of  Portland  cement, 
weighing  3S0  pounds  net,  11  cubic  feet  of  sand, 
loosely  packed  in  boxes  before  mixing,  and  19 
cubic  feet  of  ballast,  similarly  measured,  the 
ballast  to  be  of  gravel,  broken  stone  or  both. 


Mase  Cor.nc-di 


more  cost  in  masonry,  was  the  reason  for  this. 
All  piers  will  be  22  inches  square. 

The  arrangement  of  the  underdrainage  sys- 
tem is  shown,  and  also  a  standard  water 
inlet  to  the  filter  bed  from  the  large  m^in  and 
the  exterior  tile  drainage  system  through  which 
the  water  may  be  conveyed  directly  to  the 
sewer  when  it  is  desired.  Two  adjacent  filters 
are  served  by  one  30-inch  raw  water  inlet,  it  be- 
ing divided  into  two  20-inch  branches,  one  each 
side  of  the  division  wall  between  the  beds,  as 
shown. 

Bidders  were  required  to  describe  in  full  the 
plant  proposed  for  excavation  and  to  give  the 
dates  on  which  the  several  parts  would  be  put 
to  work.  The  capacity  demanded  is  at  least 
6.000  cubic  yards  per  day,  and  on  no  account 
will  the  average  for  any  month  be  permitted  to 


and  of  sandy  gravel  will  be  used  to  such,  ex- 
tent as  may  be  found  necessary  beneath  the 
bottoms  and  on  the  sides  of  the  filters  and 
clear  water  basin,  to  decrease  the  permeabil- 
ity. 

It  is  expected  to  have  the  filtration  plant 
completed  and  in  active  operation  by  Decem- 
ber 1,  1904,  unless  unforeseen  delays  occur.  The 
specifications,  from  which  a  few  extracts  are 
given  below,  are  similar  to  those  for  the  Pitts- 
burg filters  printed  in  the  issue  of  January  25, 
1902.  The  requirements  for.  the  cement  are, 
with  the  exception  of  a  few  minor  points,  the 
uniform  specifications  for  Portland  cement 
adopted  by  the  U.  S.  Corps  of  Engineers.  It  is 
estimated  that  the  cost  of  filtration  after  the 
plant  is  completed  will  be  about  |6  per  million 
gallons,  which  at  fhe  present  rate  of  consump- 
tion  (60,000,000  gallons  daily)   will  put  an  an- 
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It  is  to  be  noticed  that  no  metal  reinforcement 
is  used  and  that  the  loads  carried  by  the  vaults 
are  made  as  small  as  possible  by  thorough 
drainage.  The  extrados  of  the  vaulting  will  be 
parabolic,  the  intrados  ellipsoidal  and  the  floors 
parabolic.  The  height  of  the  crown  above 
the  springing  line  of  the  vaults  will  bo 
about  2 v..  feet  and  -  the  thickness  at  the 
crown  6  inches,  which  will  also  be  the 
depth  of  the  floors  at  the  thinnest  places. 
Exterior  and  interior  walls  will  in  gen- 
eral be  2  feet  thick  at  the  top,  with  a  one  in 
twelve  batter.  A  somewhat  unusual  feature  is 
the  exposure  of  some  of  the  side  walls  of  the 
filters  along  the  courts.  Economy  of  space,  by 
saving  embankments,  at  the  expense  of  a  little 


fair  below  3,000  cubic  yards  per  day.  Three 
classes  of  embankment  are  made:  (1)  under 
filters,  (2)  about  the  walls  of  filters  and  in 
courts,  (3)  over  filters.  Excavated  materials 
otherwise  disposed  of  are  not  paid  for  as  em- 
bankment. Embankments  under  filters  are  to 
be  placed  in  3-inch  layers  and  have  a  grooved 
roller  weighing  at  least  10  tons  passed  not  less 
than  six  times  over  each  layer;  they  are  to  be 
built  6  inches  above  grade  and  then  trimmed 
down  just  before  the  placing  of  the  concrete. 
Materials  for  embankments  of  class  2  need  not 
be  so  carefully  selected  and  may  be  deposited 
in  6-inch  layers.  Filling  over  filters  will  not 
1)6  rolled.  Puddle  made  of  equal  parts  of  se- 
lected plastic  clay   (free  from  loam  and  mica) 


nual  expense  of  |131,400  on  the  residents  of  the 
District.  At  the  above  rate  the  water  used  per 
capita  daily  is  205  gallons,  an  amount  more 
than  twice  what  is  absolutely  necessary,  and 
it  is  therefore  apparent  that  the  above  expense 
could  be  reduced  more  than  half  if  proper 
means  were  used  toguard  against  undue  waste 
The  only  resort  apparently  for  the  District  au 
ihorities  is  to  install  meters  in  all  public  build 
ings  and  gradually  extend  their  use  as  the  peo- 
ple become  convinced  of  their  efflciency. 

Portland  Cement — Quality. — -By  a  Portland  cement 
Is  meant  th^  product  obtained  from  the  heating  or 
calcining  up  to  Incipient  fusion  of  Intimate  mixtures, 
elttier  natural  or  artificial,  of  argillaceous  with  calca 
reous  substances,  the  calcined  product  to  contain  at 
least  1.7  times  as  much  of  lime,  by  weight,  as  of  the 
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materials  which  glTe  the  lime  its  hjdraullo  properties 
and  to  be  finely  palverlzed  aTter  said  calcination,  and 
thereafter  additions  or  substitutions  tor  the  purpose 
only  of  regulating  certain  properties  of  technical  Im 
purtaace  to  be  allowable  to  not  exceeding  two  (°2)  per 
cent,  of  the  calcined  product. 

Lnnectitary  L»e  and  W<ule. — The  amount  of 
cement  unnecessarily  used  or  wasted  and  damaged 
shall   be  computed  as  follows : 

Ueduction  /or  Exce»». — If  any  concrete  structures 
are  built  larger  ihan  ordered,  so  that  in  the  aggre- 
gate the  volume  of  concrete  in  any  part  of  the  work 
exceeds  that  contained  within  the  lines  given,  by  more 
than  0  per  cent.,  the  Engineer  Officer  in  charge  shall 
make  an  estimate  of  the  amount  of  cement  contained 
in  the  concrete  in  excess  of  the  volume  contained 
within  the  lines  given  for  the  work  or  that  part 
thereof  built  larger  than  ordered,  and  shall  charge  it 
to  the  contractor;  but  otherwise  no  deduction  shall  be 
made  for  cement  used  in  masonry  built  larger  than 
ordered. 

Cement  Charged  to  Contractor. — The  contractor 
shall  farther  be  charged  with  the  cement  required  foi 
making  concrete  to  replace  any  and  all  concrete  re- 
jected, removed  and  replaced  with  new  concrete  under 
these  specifications.  The  contractor  shall  also  be 
charged  with  all  cement  In  concrete  abandoned  before 
being  placed,  when  work  is  stopped  at  noon  or  at 
night,  or  on  account  of  rain  or  otherwise  ;  with  cement 
in  concrete  spoiled  or  lost.  In  mixing  and  In  trans- 
mission ;  with  cement  spoiled  or  wasted  In  transit 
from  the  storehouse  to  the  work  or  on  the  work,  and 
cement  spilled  or  spoiled  in  the  storehouse  for  any 
reason  whatever,  and  for  all  losses  of  cement  of  every 
description  in  connection  with  the  work ;  provided, 
however,  that  it  the  work  is  handled  with  due  care 
to  prevent  such  waste  and  loss,  and  if  all  such  losses 
in  the  aggregate  amount  to  2  per  cent,  or  less  of  the 
groM  amount  of  cement  used  under  these  specifica- 
tions, no  deduction  shall  be  made  therefor. 

Ulriking  Centert. — No  centers  shall  be  struck  with- 
out the  express  consent  of  the  Engineer  Oflicer  In 
charge,  and  subject  to  such  conditions  as  will  secum 
(be  safety  of  the  work,  nor  until  the  adjacent  walls 
are  completely  secured.  Outside  walls  shall  be  con- 
sidered as  secured  when  the  embankments  against 
them  tiave  been  completed  to  the  satisfaction  of  the 
Engineer  Officer  In  charge.  Cross  walls  shall  be  con- 
sidered as  secured  when  the  concrete  vaulting  on  the 
other  side  of  the  cross  wall  for  at  least  two  sections 
is  In  position  and  set,  whether  supported  by  centers 
or  not. 

Oott-tron  Pipe  and  Speciala. — The  cast-iron  pipes 
and  specials  shall  conform  to  the  dimensions  and 
specifications  adopted  by  the  New  England  Water 
Works  Association. 


The  Effect  of  Water  Meters  Upon  Con- 
sumption of  Water. 

On  February  26  and  27  a  national  conven- 
tion was  held  in  New  Yorlc  City,  under  the 
auspices  of  the  Reform  Club,  to  discuss  vari- 
ous topics  relating  to  municipal  ownership  and 
public  franchises.  From  a  paper,  entitled 
"City  Ownership  of  Water  Supply,  a  Success- 
ful Contest  for  Good  Water,"  presented  at  one 
of  the  meetings  by  Mr.  William  R.  Hill,  chief 
engineer  of  the  Aqueduct  Commission,  of  New 
Yorlt  City,  the  following  statistical  paragraphs 
relating  to  the  use  of  water  meters  have  been 
taken. 

In  one  hundred  cities  in  the  United  States, 
having  an  aggregate  population  of  11,000,000, 
the  average  consumption  of  water  per  day  is 
1,457,000,000  gallons,  equivalent  to  132y2  gallons 
per  day  for  each  person.  In  these  cities  there 
are  1,531,500  taps  or  service  pipes  and  283,554 
meters  in  use;  hence  18%  per  cent,  of  these 
service  pipes  are  metered.  In  order  to  show 
the  effect  of  the  use  of  meters  on  the  quantity 
of  water  consumed  per  person  per  day,  the  on? 
hundred  cities  have  been  divided  into  five 
classes. 

In  Class  A  are  forty-one  cities,  of  an  aggre- 
gate population  of  6,150,000,  having  less  than 
10  per  cent,  of  their  services  metered.  Their 
average  consumption  of  water  per  capita  per 
day  is  162  gallons,  and  their  total  consumption 
of  water  per  day,  996,400,000  gallons.  The 
total  number  of  services  is  930,000  and  the 
number  of  meters,  31,000,  3%  per  ceait.  of  the 
services  being  metered.  In  Class  B  are 
twenty   cities   of   an    aggregate  population    of 


1,461,000  having  from  10  to  30  per  cent  of  their 
services  metered.  Their  average  consuinption 
of  water  per  capita  per  day  is  127  gallons,  and 
their  total  consumption  of  water  per  day,  185,- 
000,000  gallons.  The  total  number  of  services 
is  190,067  and  the  number  of  meters,  22,502, 
11.8  per  cent,  of  the  services  being  metered, 
in  Class  C  are  eighteen  cities  of  an  aggregate 
populaUon  of  1,759,000,  having  from  30  to  50 
per  cent,  of  their  service  metered.  Their  aver- 
age consumption  of  water  per  capita  per  day 
is  96  gallons,  and  their  total  consumption  of 
water  per  day,  168,000,000  gallons.  The  total 
number  of  services  is  220,714  and  the  number 
of  meters,  78,700,  35.6  per  cent,  of  the  services 
being  metered.  In  Class  D  are  nine  cities  of 
an  aggregate  population  of  768,000  having  from 
50  to  75  per  cent,  of  their  services  metered. 
Their  average  consumption  of  water  per  capita 
per  day  is  75  gallons,  and  their  total  consump- 
tion of  water  per  day,  57,600,000  gallons.  The 
total  number  of  services  is  110,119  and  the 
number  of  meters,  68,352,  68  per  cent,  of  the 
services  being  metered.  In  Class  E  are  twelve 
cities  of  an  aggregate  population  of  862,000 
having  from  75  to  100  per  cent,  of  their  ser- 
vices metered.  Their  average  consumption 
of  water  per  capita  per  day  is  58  gallons,  and 
their  total  consumption  of  water  per  day, 
50,000,000  gallons.  The  total  number  of  ser- 
vices is  90,600  and  the  number  of  meters, 
83,000,  91.6  per  cent,  of  the  services  being 
metered. 

Ninety  of  the  above  named  cities  procure 
their  supply  of  water  by  pumping,  the  cost  of 
which  is  one  of  the  principal  items  of  expense. 
In  Allegheny,  Pa.,  where  they  have  scarcely 
any  meters  in  use,  the  consumption  per  capita 
per  day  is  300  gallons,  while  in  Brockton, 
Mass.,  where  83  per  cent,  of  the  services  are 
metered,  the  consumption  per  capita  per  day 
is  but  30  gallons.  Thus  it  is  apparent  that 
the  effect  of  the  use  of  meters  is  to  greatly  re- 
duce the  consumption  of  water,  or,  more  prop- 
erly, the  waste  of  water.  In  a  report  of  the 
Bureau  of  Water  of  Buffalo,  N.  Y.,  it  is  stated 
that  on  February  10th,  1899,  when  a  zero  wave 
prevailed,  the  amount  of  water  delivered  per 
capita  was  440  gallons.  A  large  quantity  of 
this  was  evidently  allowed  to  run  to  waste  to 
prevent  it  from  freezing  in  the  pipes.  It  might 
be  interesting  to  note  that  their  entire  supply 
of  water  is  obtained  by  pumping  and  that  no 
record  was  presented  of  the  amount  of  coal 
consumed  at  the  pumping  station  on  that  cold 
day.  About  2  per  cent,  of  their  services  arc 
metered  and  their  average  consumption  of 
water  per  capita  per  day  is  about  265  gallons. 


U.   S.   Dredge  "General   H.   M.   Robert." 


The  following  description  of  the  new  dredge. 
The  General  H.  M.  Robert,  now  being  used  by 
the  Government  on  the  improvement  of  the 
Brazos  River,  Texas,  is  given  in  the  Report  of 
the  Chief  of  Engineers,  U.  S.  Army,  for  1902. 
The  H.  M.  Robert  is  a  light-draft,  self-propel- 
ling, twin-screw,  hydraulic  dredge.  The  hull  is 
132  feet  long,  32  feet  wide  and  1V2  feet  deep, 
and  draws  4  feet  when  loaded  and  ready  for 
work. 

Her  runner  is  72  inches  in  diameter,  inclosed 
type.  Suctions  enter  on  both  sides  of  pump 
and  discharge  through  a  20-inch  pipe  from 
either  side  of  the  dredge,  as  desired.  The  out- 
board delivery  pipes  are  suspended  from  shear 
legs  and  can  handle  the  pipe  as  occasion  may 
require,  for  depositing  the  spoil  on  shore  or  to 
form  banks  alongside  the  cut  as  the  channel 
advances.  If  necessary,  a  pontoon  pipe  line 
can  be  rigged  to  deposit  at  a  long  distance 
from  the  cut. 


The  pump  is  driven  by  a  vertical  triple-ex- 
pansion, four-cylinder  engine  arranged  in  two 
units,  the  shafts  being  connected  to  the  pump 
shafts  by  flanged  couplings.  The  high-pressure 
cylinder  is  14  inches  in  diameter,  the  intermedi- 
ate is  21  inches,  and  the  two  low-pressure  cylin- 
ders are  each  23%  inches  in  diameter,  with  a 
common  stroke  of  18  inches.  The  engines  will 
run  at  150  revolutions  per  minute,  giving  the 
pump  a  peripheral  velocity  of  47  feet  per  sec- 
ond, which  will  maintain  a  head  of  34',:!  feet 
with  a  pump  etficiency  of  60  per  cent. 

The  dredge  is  propelled  by  twin-screws  4 
feet  9  inches  in  diameter  and  5  feet  9  inches 
pitch,  fitted'  with  removable  blades.  Owing  to 
the  shallow^raft  of  tha  boat,  the  propellers 
project  12  inches  above  the  water  line,  and  are 
covered  with  hoods,  which  will  give  the  same 
effect  as  though  they  were  entirely  submerged. 
The  engines  are  compound,  with  high-pressure 
cylinders  12  inches,  and  low-pressure  cylinders 
22  inches  in  diameter  and  12  inches  stroke,  and 
are  located  at  the  after  end  of  the  engine  room. 
Steam  is  furnished  by  three  boilers  of  loco- 
motive type,  but  having  combustion  chambers 
extending  between  the  furnace  and  the  tubes. 
The  boilers  are  5  feet  diameter  of  barrel,  7  feet 
3  inches  height  in  front,  and  18  feet  6  inches 
in  length.  The  furnaces  are  5  feet  long,  com- 
bustion chambers  3  feet  3  inches  long,  and  each 
boiler  contains  104  tubes  2%  inches  diameter 
and  10  feet  long.  The  total  grate  surface  is 
75  square  feet  and  the  total  heating  surface 
2,400  square  feet. 

The  dredge  at  present  is  fitted  for  sand  dig- 
ging only.  The  machinery  and  cutter  head  for 
handling  stiff  clay,  and  other  compact  material 
will  be  added  later.  The  suction  head  mouth- 
piece is  9%  feet  wide,  and  is  fitted  with  screen 
bars  and  a  water-jet  agitator  for  loosening  the 
sand.  There  are  seven  pipes  leading  radially 
to  the  under  side  of  the  mouth,  reduced  at  the 
end  to  %  inch.  The  water  supplied  at  those 
jets  Is  at  a  pressure  up  to  100  pounds  to  the 
square  inch. 

When  working  in  soft,  free-fiowlng  material, 
the  dredge  will  be  fed  into  the  cut  by  head 
cables  anchored  at  convenient  distance  and 
hauled  in  by  the  steam  capstans  on  the  forward 
deck.  These  capstans  are  driven  by  pairs  of 
horizontal  engines  with  6-inch  cylinders  and  8- 
inch  stroke.  A  pair  of  smaller  capstans  with 
5  by  7-inch  engines  are  placed  abaft  the  engine 
house  for  handling  the  discharge  pipes  and  for 
general  purposes.  When  dredging  in  hard  ma- 
terial, which  requires  the  cutter  head  to  dis- 
integrate it,  the  feeding  will  be  done  by  swing- 
ing from  the  spud  anchor  located  at  the  after 
end  of  the  engine  house.  Head  lines  will  be 
used  for  the  advance  and  breast  lines  for  the 
swing.  The  spud  anchor  will  be  raised  by 
means  of  a  steam  cylinder  15  inches  diameter 
and  6  feet  strolve,  and  is  dropped  by  a  tripping 
dog,  which  engages  on  a  rack  in  the  face  of  the 
spud.  The  bow  sheers  are  made  from  selected 
sticks  of  yellow  pine  10  inches  square,  and  are 
intended  for  use  in  clearing  the  channel  from 
snags  as  well  as  for  handling  the  suction  head. 

In  addition  to  the  foregoing  machinery,  the 
boat  is  fitted  with  electric-light  plant,  evaporat- 
ing and  refrigerating  plant,  macblne  and  black- 
smith shops,  and  machine  tools.  The  cabins 
have  accommodations  for  a  crew  of  thirty  men, 
besides  an  ofllce  and  stateroom  for  the  inspect- 
ing officer.  There  are  also  bath-rooms  for  of- 
ficers and  crews,  a  cold-storage  room,  and 
kitchen  and  mess-room.  The  hull  and  various 
parts  of  the  machinery  were  purchased  under 
separate  contracts,  and  the  Installation  of  ma- 
chinery and  completion  of  the  dredge  was  done 
by  hired  labor.  The  total  cost  was  about 
»65,000. 


March  14,  1903. 

Improved    Methods    for    Difficult    Sub- 
aqueous Tunneling — I. 

The  new  transit  systems  planned  for  Greater 
New  York  Involve  the  construction  of  a  num- 
ber of  very  important  tunnels  under  the  East 
and  North  rivers,  which  will  have  lengths  of 
several  thousand  feet  and  dimensions  sufficient 
for  one  or  two  railroad  trains.  These  tunnels 
must  be  placed  at  a  considerable  depth  in  the 
ground,  involving  in  some  cases  great  difficul- 
ties in  construction.  In  various  places  they  will 
have  to  be  driven  through  rocli,  hard  pan,  clay, 
gravel,  boulders,  sand,  mud  and  very  soft 
silt,  and  sometimes  very  dissimilar  strata,  lilve 
rock  and  silt,  win  be  intersected  by  the  tunnel 
at  the  same  point.  No  material  obstruction  to 
navigation    can    be    permitted    at    any    time. 


"  Timber  Caisson 
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in  the  near  future,  and,  as  they  represent  the 
most  advanced  thought  and  careful  design  of 
engineers  experienced  and  successful  in  im- 
portant constructions.  The  Engineering  Record 
has  prepared  the  following  concise  descriptions 
of  those  plans  which  have  come  under  Its 
notice. 

The  system  proposed  by  Mr.  John  F. 
O'Rourke,  contracting  engineer,  provides  for  a 
finished  structure  consisting  of  piers,  sunk  be- 
low the  bottom  of  the  river,  connected  by  sub- 
merged tubular  spans  supported  uniformly 
throughout  the  whole  lower  surface  on  the  solid 
bottom,  with  no  projections  above  the  river 
bottom  or  obstructions  to  navigation.  The  con- 
struction will  comprise  four  principal  proc- 
esses: the  construction  of  temporary  working 
shafts  about  500  feet  apart  In  the  line  of  the 


Transverse  Section  K-  K . 


Longi+udinal     SecftonA-A. 


Tronsverse  Section  H-  H  . 
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Method   of   Sinking    Caisson    Tunnel    Sections. 


Where  the  tunnels  cross  the  rivers  the  tide  has 
a  range  of  several  feet  and  a  maximum  current 
of  more  than  four  miles  an  hour.  The  ordinary 
methods  of  construction  will  not  satisfactorily 
meet  these  difficulties. 

Recognizing  these  facts,  prominent  engineers 
and  contractors  have  devoted  special  effort  to 
devising  new  and  improved  solutions  for  the 
problems  of  design  and  construction,  which  will 
be  applicable  to  difficult  tunnel  work  In  gen- 
eral and,  in  most  cases,  suited  to  the  assumed 
requirements  of  one  or  more  of  the  tunnels 
projected  for  New  York.  Several  of  these  plans 
have  had  their  essential  features  patented,  and 
have  been  submitted  for  consideration  in  con- 
nection with  the  different  projects.  While  it 
has  not  been  officially  announced  that  any 
scheme  has  been  accepted,  it  is  probable  that 
Rome  of  the  methods  suggested  may  be  adopted 


tunnel;  the  building  on  shore,  launching  and 
floating  to  position  of  sections  of  the  tunnel 
which  will  reach  from  shaft  to  shaft;  the  sinlc- 
Ing  of  these  sections  to  sub-grade  between  the 
shafts;  the  alignment  and  connection  of  the 
sections  in  final  position,  the  removal  of  the 
shafts  or  piers  above  them,  and  such  back-flll- 
ing  as  may  be  required.  The  method  is  a  new 
and  Ingenious  combination  of  operations  and 
principles  which  have  for  years  been  standard 
in  pneumatic  caisson  work  for  bridge  piers,  is 
believed  to  be  conservative  and  positive,  and 
to  permit  minimum  depths  and  grades  and 
rapid  execution. 

The  tunnel  shown  is  designed  to  be  a  twin 
structure  having  a  cress-section  composed  of 
two  intersecting  circles,  each  having  clearance 
for  a  train  of  steam  cars.  The  tunnel  shell  will 
have  a  steel  framework  of  transverse  bents  of 
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curved  I-beams  covered  with  a  riveted  steel 
plate  and  enclosed  in  a  monolithic  protecting 
mass  of  concrete  filled  between  the  steel  work 
and  a  timber  caisson,  as  shown  In  the  general 
cross-section.  The  lower  part  of  the  caisson 
will  be  decked  over  solid,  and  the  walls  will  be 
extended  a  few  feet  below  to  form  the  sides 
of  an  air-tight  working  chamber  for  use  in 
sinking  the  tunnel.  These  sections  will  nor- 
mally be  about  500  feet  long,  but  other  lengths 
may  be  used  when  circumstances  permit.  They 
will  be  fully  or  partly  constructed  on  shore  at 
any  convenient  place,  launched,  concreted  and 
towed  to  position.  On  the  line  of  the  tunnel  a 
trench  will  be  dredged  wide  enough  to  receive 
the  tube  and  extending  down  to  sub-grade,  or 
the  sections  may  be  sunk  to  place  by  doing  all 
the  excavating  from  the  air  chamber.  Along 
the  center  line  pneumatic  timber  caissons  about 
50x72  feet  will  be  sunk  by  ordinary  methods 
until  their  cutting  edges  are  sufficiently  below 
sub-grade  of  the  tunnel.  Then  the  working 
chambers  will  be  sealed  and  concreted  and  the 
caissons,  being  thoroughly  fixed  to  a  consider- 
able depth  in  the  river  bottom,  will  afford  suf- 
ficient stabilitjt  to  resist  the  force  of  the  cur- 
rent and  the  pressure  from  the  tunnel  sections; 
but  will  be  so  far  apart  and  of  such  moderate 
dimensions  that  they  will  not  seriously  obstruct 
navigation.  The  sides  of  the  caissons,  which 
are  transverse  to  the  tunnel  axis,  will  be  re- 
movable bulkheads  easily  displaced  to  allow 
the  ends  of  the  tunnel  sections  to  be  inserted 
through  them,  as  shown  in  the  general  plan 
and  elevation. 

Two  adjacent  pier  caissons  having  been  sunk 
and  a  tunnel  section   inserted  between   them, 
the  ends  of  the  tubes  will  be  temporarily  closed 
by  bulkheads  and  the   end  compartments   at 
least  of  the  working  chamber  underneath  will 
be  filled  with  air.    The  buoyancy  of  the  tunnel 
section  will  be  overcome  by  admitting  sufficient 
water  to  the  tubes  to  sink  them,  and  the  bulk- 
heads in  the  sides  of  the  pier  caissons  will  be 
cut  away  under  pneumatic  pressure,  so  as  to 
let  the  ends  of  the  tubes,  which  rest  between 
them,  sink  rapidly  under  control,  the  ends  be- 
ing carried  on  jacks  while  the  cutting  of  the 
timber    proceeds    and    then    lowered    at    will. 
When    the    cutting   edge    of    the    tube    caisson 
reaches  the  bottom  of  the  river,  the  excavating 
will  be  carried  on  as  in  ordinary  caisson  work, 
and  the  tubes  will  descend  under  perfect  con- 
trol   to   their    required    level    or    grade,    after 
which  the  working  chamber  will  be  sealed  and 
concreted  solid  to  the  deck  of  the  pier  caisson 
and   to  the  bottom   of  the  excavation   between 
piers.    A  third  caisson  pier  having  been  placed, 
another  tunnel  tube  will  be  fioated   into   posi- 
tion and  entered  in  it  and  in  the  second  pier, 
and  sunk  as  already  described.     Guide  pieces 
will   probably  be  attached   to   the  ends  of  the 
tubes  so  that  the  second  tube  will  engage  the 
first  and   be  guided  to   its  approximate   align- 
ment, where  it  can  easily  be  closely  adjusted  by 
hydraulic    jacks   or   other    devices   which    cau 
move   it  in  any  direction,  while  the  weight  to 
be   overcome   will   be   reduced   by   the   approxi- 
mate equilibrium   between   the  ballast  and  the 
buoyancy.  The  tube  caissons  will  be  fitted  with 
air  shafts  and  air  locks  at  both  ends,  and  the 
end  bulkheads  of  adjacent  sections  will  be  sep- 
arated a   few  feet  so  as  to  leave  small   cham- 
bers between  them   which   can  be   pumped  out 
and  made  accessible  for  caulking  and  splicing. 
In  this  way  the  successive  lengths  of  the  tun- 
nel between  piers  can   be  put  in   position  and 
finished,  after  which  those  portions  of  the  cais- 
son piers  which  are  above  the  tunnel   roof  will 
l)e  detached  and  removed. 

Calculations  have  been  made  which,  on  an 
assumption  of  a  current  of  four  miles  an  hour, 
give  an  hydraulic  pressure  of  375  tons  against 
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one  tunnel  section  and  of  S6  tons  against 
one  of  the  caisson  piers,  making  a  total  trans- 
verse pressure  of  about  460  tons  against  one 
pier,  which  will  have  a  stability  due  to  its  own 
dead  weight  of  2,500  tons,  besides  being  em- 
bedded to  a  considerable  depth  in  the  hard  bot- 
tom, thus  giving  it  a  large  factor  of  safety 
against  overturning  under  the  worst  circum- 
stances, when  the  tunnel  tubes  are  floating  at 
the  surface  of  the  river.  After  completion,  the 
tunnel  tubes  will  have  continuous  bearings 
over  wide  bases,  so  as  to  be  thoroughly  sup- 
ported and  not  be  in  danger  of  sinking,  even 
on  soft  material.  The  steel  and  concrete  con- 
struction will  have  great  transverse  and  longi- 
tndinal  strength  so  as  to  distribute  concentrat- 
ed loads  over  large  areas  of  the  supporting 
ground,  which,  it  is  believed,  will  have  ample 
bearing  power,  even  if  of  silt,  which,  however, 
is  not  the  case  to  the  same  degree  in  ordinary 
driven  tunnels  with  cast  iron  or  masonry 
lining. 

A  large  part  of  the  construction  work  will  be 
done  on  shore  where  the  tubes  can  be  made  as 
strong  as  desired  and  perfectly  water-tight.  The 
sinking  will  be  unrestricted  and  simple,  and 
air  pressure  will  be  used  to  exclude  mud  and 
water  in  the  only  perfect  way,  on  horizontal 
planes.  As  the  construction  is  independent  of 
a  natural  roof,  the  depth  and  the  attendant 
peril  is  diminished  and  the  conditions  of  work- 
ing are  comparatively  safe.  This  method  is 
adapted  to  construction  of  pile  foundations, 
where  necessary,  and  provides  for  separate  tun- 
nels, although  switches  can  be  arranged  to 
transfer  trains  if  necessary  from  one  tube  to 
the  other,  and  doors  can  be  placed  at  intervals 
between  the  two  tubes  so  that  in  case  of  acci- 
dent, particularly  fire  in  a  train,  the  passen- 
gers can  escape  the  flames  and  deadly  fumes  by 
entering  the  other  tube  and  closing  the  door.  U 
is  not  thought  that  this  method  will  differ 
much  in  cost  from  driven  tunnels  where  condi- 
tions are  favorable  to  the  latter  method.  In 
cases  of  mixed  rock  and  earth  in  the  same 
cross-section  it  is  much  cheaper,  while  the  time 
required  is  less  than  in  either  case.  The  ma- 
terial advantage,  however,  lies  in  the  stronger 
tunnel  and  better  grades. 

The  method  of  tunnel  construction  proposed 
by  Mr.  Jules  Breuchaud,  C.  E.,  provides  for  the 
preliminary  construction  of  a  pile  foundation 
or  solid  footing  in  successive  portions  made 
Just  in  advance  of  the  tunnel  walls  and  roof 
and  all  built  within  the  protection  of  a  shield. 
This  shield,  which  may  be  considered  as  a 
movable  pneumatic  caisson,  is  designed  to  be 
sunk  at  any  point  in  the  alignment  of  the  tun- 
nel and  to  move  forward  on  the  natural  or 
arilficial  bottom  of  any  trench  or  tunnel,  exca- 
vating the  material  in  advance.  Several  shields 
may  be  placed  at  intermediate  points,  be  simul- 
taneously operated  so  as  to  construct  adjacent 
sections  at  the  same  time,  and  thus  greatly  di- 
minish the  duration  of  the  work.  The  shields 
may  move  through  water,  silt  or  mud  while  the 
excavation  of  soft  or  hard  material  progresses 
on  the  under  side,  and  are  primarily  adapted 
to  the  construction  of  tunnels  without  natural 
roofs;  but  they  may  be  modified  for  the  con- 
struction of  submerged  foundations,  piers,  pipe 
lines  or  conduits.  The  shields  are  rectangular 
with  vertical  sides  and  ends,  horizontal  top  and 
rounded  comers,  and  are  made  with  double 
walls  enclosing  space  around  the  sides  and 
roof,  which  is  divided  into  numerous  air-tight 
chambers  by  transverse  vertical  and  horizontal 
partition  plates.  These  chambers  are  connect- 
ed and  are  accessible  from  the  Interior  of  the 
shield  by  covered  manholes  and  doors,  as 
shown  in  the  sections. 

The  shield  has  only  four  sides,  being  open  at 
the  rear  and  bottom,  and  is  braced  by  the  inte- 


rior solid  plate  diaphragms  between  the  air 
chambers.  Its  lower  part  is  an  unobstructed 
working  chamber  corresponding  to  that  of  an 
ordinary  pneumatic  caisson.  There  Is  a  trans- 
verse vertical  bulkhead  near  the  forward  end 
enclosing  a  chamber  reaching  to  the  roof  and 
affording  an  unobstructed  space  for  the  driving 
of  foundation  piles,  which  may  be  supported 
in  a  traveling  carriage,  handling  also  the  driv- 
ing apparatus.  The  front  end  of  the  shield  is 
a  solid  plate  diaphragm,  which  may  be  stiff- 
ened by  longitudinal  bracing  to  the  transverse 
bulkhead,  as  indicated  by  dotted  lines.  It  is 
pierced  with  horizontal  rows  of  small  holes 
through  which  pneumatic  and  hydraulic  jets 
can  be  played  to  loosen  the  material  in  front. 
There  are  other  small  holes,  provided  with 
stuffing  boxes,  for  the  insertion  of  drills  to  at- 


chambers  is  provided  with  vertical,  telescopic, 
cylindrical  shafts  which  may  be  projected 
through  the  roof  and  carried  above  the  sur- 
face of  the  water,  so  as  to  terminate  there 
with  an  air  lock  and  afford  independent  access. 
The  shield  is  seated  on  horizontal  transverse 
rollers  under  its  parallel  sides,  which  take  bear- 
ing on  the  tops  of  special  pairs  of  deep  I-beams 
permanently  embedded  in  the  concrete  tooting 
of  the  tunnel.  The  side  plates  of  the  tunnt-l 
project  below  the  rollers  and  enclose  the  full 
depth  of  the  sides  of  the  concrete  footing,  thus 
guiding  the  tunnel  in  its  alignment  and  serv- 
ing to  prevent  the  escape  of  compressed  air, 
excepting  under  the  higher  front  edge  where 
its  action  would  be  beneficial  rather  than  harm- 
ful in  loosening  the  material  about  to  be  ex- 
cavated. 
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tack  rock,  boulders,  hardpan,  etc.  Larger  holes 
are  also  provided  and  covered  with  water-tight 
inside  plates,  which  may  be  removed  to  reach 
external  objects. 

The  excavating  jets  are  supplied  by  nozzles 
or  flexible  connections  branched  to  horizontal 
pipes  running  across  the  inner  face  of  the  end 
of  the  shield,  connected  with  large  mains  per- 
manently built  into  the  concrete  floor  of  the 
tunnel.  The  compartments  in  the  roof  and 
sides  are  independent  and  can  be  filled  with 
water  ballast  or  emptied  by  a  system  of  pres- 
sure pipes  operated  from  the  power  plant  in 
the  shaft  or  on  shore.  The  lower  chambers  in 
the  sides  are  tapered  at  the  bottom  to  give 
more  space  in  the  working  chamber,  and  can 
receive  pig  iron  ballast  to  increase  the  stabil- 
ity of  the  shield.     One  of  the  interior  center 


The  longitudinal  movement  of  the  shield  is 
effected  in  the  usual  way  by  means  of  hy- 
draulic jacks  placed  horizontally  to  bear  be- 
tween the  forward  end  of  the  last  finished  sec- 
tion of  tunnel  lining  and  a  girder  of  corre- 
sponding outline  in  the  rear  of  the  shield.  Be- 
sides, there  is  a  horizontal  row  of  jacks  in  the 
lower  part  of  the  front  end  of  the  shield  which 
bear  between  a  girder  across  the  lower  edge  of 
the  front  diaphragm  and  the  end  of  the  com- 
pleted floor  platform.  This  latter  set  of  screws, 
not  ordinarily  used  in  shields,  is  designed  to 
give  a  balanced  pressure  and  provide  more  reg- 
ular and  positive  motion.  The  rear  end  of  the 
shield  is  made  to  overhang  the  completed  tun- 
nel' lining  for  a  considerable  distance  and  to 
slide  upon  it  with  a  close  joint.  In  operation 
the  shield  may  be  constructed  at  any  conven- 


March  14,  1903. 


THE     ENGINEERING     RECORD. 


275 


lent  place  ou  shore  with  a  temporary  air-tight 
bulkhead  closing  the  rear  end.  It  may  be 
launched,  floated  to  position  and  sunk  as  re- 
quired, adjusted  like  a  foundation  caisson  and 
connected  to  the  end  of  the  tunnel  before  re- 
moving the  bulkhead,  or  the  bulkhead  may  be 
attached  to  the  walls  of  a  tunnel  lining  built 
inside  the  shield  and  left  to  close  it  while  the 
shield  moves  forward  constructing  a  section  of 
the  tunnel. 

Jn  operation,  at  any  given  position,  several 
rows  of  piles  will  first  be  driven  inside  the 
shield  and  capped  with  a  grillage  of  longitu- 
dinal and  transverse  I-beams  filled  in  with  a 
solid  bed  of  concrete,  or  the  surface  of  the  rock 
will  b6  prepared  to  receive  the  tunnel  floor 
which  may  be  anchor-bolted  to  it,  or  the  invert 
may  be  laid  on  a  bed  excavated  in  hard  mate- 
rial. Then  a  section  of  the  lining  for  the  walls 
and  roof  will  be  built  in  the  rear  end  of  the 
shield  and  the  material  in  front  excavated 
through  the  orifices  for  that  purpose.  The  jacks 
will  then  force  the  shield  forward,  another  sec- 
tion of  the  floor  and  walls  will  be  built,  and 
so  on. 

Important  features  of  this  method,  are  the 
ability  to  construct  the  foundation  in  advance 
from  within  the  shield,  to  use  the  shield  as  a 
pneumatic  caisson,  and  to  build  sections  of  the 
tunnel  at  intermediate  points,  and  the  safety 
for  the  workmen  afforded  by  the  closed  forward 
end  of  the  shield,  which  prevents  any  possible 
caving  in  or  entrance  of  water  while  the  air 


rest  on  the  longitudinal  walls,  preferably  built 
with  concrete  bags  placed  by  divers.  The 
abutting  joints  at  the  adjacent  ends  are  cov- 
ered with  felt  or  steel  aprons  and  the  entire 
shield  is  well  covered  with  a  bed  of  clay  and 
sand  to  exclude  water  from  above  and  prevent 
the  escape  of  compressed  air  from  below.  At 
intervals  of  several  sections,  short  spaces  may 
be  left  between  the  ends  of  the  roofs  and  flUeil 
in  with  solid  bulkheads  to  divide  the  tunnel 
into  shorter  sections,  if  necessary,  for  excava- 
tion and  construction. 

If  additional  stability  is  required,  the  root 
may  be  temporarily  secured  by  sinking  on  it 
loaded  barges.  After  the  roof  is  in  position, 
excavation  is  commenced  under  it  and,  if  nec- 
essary, air  pressure  is  used  there.  The  excava- 
tion is  made  in  open  trench  with  sheeting  and 
bracing  for  the  sides  if  necessary.  In  very  soft 
material,  short  transverse  drifts  may  be  made 
in  advance  of  the  main  excavation  and 
sectional  pipes  sunk  in  them  and  filled 
with  concrete  to  the  roof,  after  which 
the  excavation  can  be  completed  in  short  sec- 
tions and  the  concrete  invert  laid  and  vertical 
posts  set  upon  it,  to  which  the  weight  of  the 
roof  may  be  transferred.  It  is  designed  to  com- 
plete the  permanent  masonry  roof  arch  under- 
neath the  roof  shield  and  to  leave  the  latter 
permanently  above  it.  In  order  to  anchor  the 
buoyant  wooden  shield  to  the  heavy  tunnel  ma- 
sonry, the  middle  sections  of  the  horizontal 
tie-bars  may  be  revolved  into  vertical  positions 


Protection  of  Steel  and  Iron. 


Bulhh&ad, 


,  Przhminary  Roof 


■Sheeiing. 


Uongitudinal    Section. 


iJ      ■.;      l1    zii 

Tonnelincf   under    Sectional     Roof. 


Section    Z-Z. 


Txt  EHaiHIW'M  RECORD. 


pressure  is  maintained.  The  framework  of  the 
shield  is  rigidly  braced  with  heavy  trusses, 
stiffened  by  deep  flange  plates  and  providid 
with  lateral  connections  for  outside  guy  lines 
which  may  be  used  to  anchor  it.  The  front  end 
is  provided  with  suction  pipes  through  which 
soft  material  may  be  drawn  into  the  shield  and 
with  bull's-eyes  through  which  the  character  of 
the  material  in  advance  may  be  observed. 

A  process  for  building  submerged  tunnels  in 
open  trench  through  soft  earth  has  been  de- 
signed by  Mr.  Jas.  C.  Meem,  who  proposes  to 
use  a  pitched  or  arched  timber  roof,  built  on 
shore  in  long  sections,  launched,  floated  to  pos- 
sition  and  sunk  on  to  longitudinal  foundations 
previously  laid  in  a  dredged  trench  parallel  to 
the  side  walls.  Underneath  this  roof  the  ex- 
cavation will  be  made  In  open  trench,  suitable 
foundations  constructed  and  the  invert,  walls 
and  roof  of  the  tunnel  built.  The  essentials  of 
the  process  are  the  special  roof  and  the  method 
of  supporting  it  and  excavating  and  building 
beneath  it.  Two  types  of  roof  are  proposed — 
one  having  double  pitched  I-beam  rafters  and 
horizontal  cross-beams  forming  A-shaped 
trusses,  and  the  other  having  segmental  arch- 
shaped  I-beams  with  horizontal  ties  connecting 
their  lower  ends,  both  types  being  covered  with 
longitudinal  timber  lagging  secured  by  straps 
on  the  upper  side  which  are  bent  around  the 
lower  ends  of  the  rafters  and  securely  joined 
by  tension  bars  with  tightening  adjustments. 
I'he  roof  sections  are  sunk  so  that  their  edges 


and  built  into  the  side  walls,  as  indicated  in 
the  drawings.  The  method  provides  for  pre- 
liminary roof  protection,  and,  while  it  would 
be  less  economical  than  a  shield  for  sub-aqueous 
tunneling  in  ordinary  soft  ground,  the  inventor 
believes  that  it  will  be  especially  suitable 
where  the  rock  is  overlaid  with  soft  material 
and  the  tunnel  cross-section  is  intersected  by 
both  strata.  It  is  claimed  that  in  a  tunnel 
built  by  this  method  the  approach  grades  could 
be  materially  lightened  because  the  roof  of 
the  tunnel  would  not  have  to  be  depressed 
below  the  bottom  of  the  river. 


The  Use  of  the  Public  Streets  as  a  Catch-all 
is  thus  commented  on  by  Street  Commissioner 
James  Donovan,  of  Boston,  in  his  1901  report: 
"The  public  demands  clean  streets,  but  in  a 
great  many  cases  the  individual  is  to  blame 
for  the  unsightly  appearance,  and  perhaps  un- 
consciously so;  however,  the  fact  remains  that 
surface  your  streets  with  the  most  modern 
paving,  and  place  your  patrol  sweepers  where 
you  will,  if  the  public  persist  in  throwing 
papers,  fruit  parings,  store  sweepings,  etc.,  into 
the  streets,  the  surface  cannot  be  kept  In  a 
clean  condition."  This  is  evidently  in  line  with 
the  opinions  of  Commissioner  Woodbury,  of 
New  York,  who  has  been  known  to  put  his 
views  Into  actual  use  by  compelling  offenders 
in  this  respect  to  pick  up  the  banana  peels  or 
other  refuse  they  have  thrown  into  the 
street  and  put  it  in  their  pockets. 


On  March  6,  Mr.  Maximilian  Toch  delivered 
a  lecture  before  the  American  Chemical  Socie- 
ty, on  the  "Permanent  Protection  of  Steel  and 
Iron,"  and  demonstrated  by  means  of  photo- 
graphs and  photo-micrographs  that  steel  and 
iron  are  corroded  in  some  cases  slowly,  and  in 
others  rapidly  even  when  embedded  in  mason- 
ry. The  microscopic  structure  of  several  ce- 
ments was  shown,  and  the  speaker  prophesied 
that  in  the  future,  oil  paint  will  in  a  great  many 
instances  be  displaced  by  cement  paints.  From 
chemical  investigation  it  was  concluded  that 
the  cements  as  used  for  building  purposes  are 
unfit  for  coating  steel,  because  most  of  them 
are  carriers  of  oxygen,  and  instead  of  liberat- 
ing pure  lime  in  their  setting,  they  liberate  a 
calcium  ferrite  which  produces  rust  when  in 
contact  with  a  clean  steel.  The  speaker  men- 
tioned novel  experiments  which  he  had  made 
with  cement  preparations,  by  changing  the  spe- 
cific gravity  of  the  cenient,  ridding  it  complete- 
ly of  iron,  and  diluting  it  in  such  a  way  that  it 
can  be  used  as  a  paint.  It  is  made  to  set  quickly 
so  that  it  not  only  adheres  to  the  steel  and  Iron 
but  it  has  the  same  coefficient  of  expansion.  It 
is  anticipated  that  Mr.  Toch's  method,  on  which 
he  has  worked  for  years,  will  cause  extensive 
changes  in  the  preservative  coating  of  steel 
structures.  He  believes  that  unless  the  mason- 
ry of  some  of  the  now  sky-scrapers  will  sup- 
port the  floors  and  ceilings  It  is  doubtful 
whether  some  of  them  will  stand  fifty  years. 
Moisture  alone  will  not  rust  steel  or  iron,  but 
carbonic  acid,  ammonia  and  sulphurous  acid 
are  violent  producers  of  rust.  Continued  oxi- 
dation is  bound  to  weaken  a  steel  member.  It 
was  stated  that  steel  embedded  in  some  kinds 
of  cement  would  not  oxidize,  but  that  in  other 
kinds  it  would  oxidize  rapidly. 


Four  Ice  Water  Drinking  Fountains  in  Cam- 
bridge, Mass.,  were  supplied  with  ice  from  Juno 
14  to  September  30,  last,  at  a  cost  of  $461.47,  ac- 
cording to  the  annual  report  of  Mr.  E.  C. 
Brooks,  superintendent  of  water  works.  The 
cost  was  divided  as  follows:  Central  Square 
fountain,  1119.70;  East  Cambridge  fountain, 
$153.00;  Harvard  Square  fountain,  $90.15;  North 
Cambridge  fountain,  $98.62.  An  appropriation 
of  $500  was  made  by  the  City  Council  for  this 
expenditure. 


Third  Rail  Troubles  from  Sleet  adhering  to 
the  rail  has  been  overcome  on  the  line  of  the 
Aurora,  Elgin  &  Chicago  Railway,  the  power 
plant  of  which  was  described  in  The  Engineer- 
ing Record  of  February  7.  A  solution  of  brine, 
stored  in  a  tank  on  the  front  platform  of  the 
car,  is  fed  upon  the  rail  through  a  %-lnch  rub- 
ber tube.  It  is  applied  5  to  10  feet  in  front  of 
the  first  contact  shoe  and  acts  so  quickly  that 
the  first  shoe,  it  is  said,  will  get  current,  this 
treatment  apparently  rendering  the  ice  a  good 
conductor.  Eight  gallons  of  brine  sufilced  for 
a  run  of  24  miles. 


The  Electrical  Laboratory  Commission  of 
New  York  State,  which  was  appointed  by  the 
Legislature  of  last  year  to  Investigate  the  ne- 
cessity of  establishing  a  state  laboratory  for 
electrical  measuring  instruments,  apparatus 
and  standards,  has  issued  its  report.  The  com- 
mission, which  consists  of  Mr.  Edward  A.  Bond, 
state  engineer;  Mr.  Charles  P.  Steinmetz  and 
Mr.  Harold  W.  Buck,  has  recommended  among 
other  things  that  $275,000  be  appropriated  for 
the  erection  and  equipment  of  the  laboratory 
which  Is  to  comprise  five  buildings,  as  follows: 
administration  building,  electro-chemical  build- 
ing, machinery  building,  power  house  and  stor- 
age building. 
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Hydrated  Lime  and  Cement  Mixtures. 


Although  recent  Improvements  in  cement- 
making  machinery  and  great  increase  in  the 
number  and  capacity  of  cement  mills  have 
much  reduced  the  cost  of  Portland  cement  in 
this  country,  efforts  are  still  being  made  to 
obtain  economies  in  its  use  and  extensions  of 
its  applications.  The  manufacture  of  improved 
hydrated  limes  has  opened  up  several  possibil- 
ities along  these  lines.  Mixtures  of  the  two 
in  various  proportions  can  be  used  for  hard 
wall  plasters  and  in  many  places  in  which  the 
cheaper  cements  are  now  employed.  As  a  hard 
wall  plaster  the  mixture  does  not  set  so  quick- 
ly under  the  trowel,  as  is  sometimes  objection- 
ably the  case  with  mixtures  containing 
gypsum,  and  it  can  be  mixed  dry  with  sand 
and  hair  for  immediate  use,  as  can  be  done 
with  plasters  now  in  use.  It  is  claimed  that 
mortar  made  of  the  mixture  works  more  easily 
in  masonry  and  that  the  slightly  greater  cost 
is  more  than  offset  by  the  economy  of  labor 
resulting. 

Recently  a  series  of  tests  were  made  to  de- 
termine the  strength  of  a  number  of  mixtures 
of  Portland  cement  and  hydrated  lime,  and 
some  of  the  results  are  given  below.  The 
mortars  used  contained  one  part  of  the  mix- 
ture and  two  parts  of  sand.  The  mixture  of 
equal  parts  of  lime  and  cement  reported  in  the 
fifth  column  of  the  table  was  made  by  grind- 
ing the  ingredients  together  in  a  ball  mill  for 
one  hour. 

Tensile   Strength  ot   Portland  Cement   and   Hydrated 
Lime  Mortars,  In  Poonds  per  Square  Inch. 
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Showing  that  the  hydrated  lime  does  not  mere- 
ly act  as  a  filler,  but  has  strong  adhesive  prop- 
erties in  addition. 

It  should  be  pointed  out  that  several  hydrated 
limes  hold  water  in  excess  of  that  required  in 
chemical  combination  with  the  lime,  and  such 
uncombined  moisture  is  detrimental.  When 
the  hydrated  lime  is  mixed  with  cement  in  a 
dry  condition,  prior  to  making  the  mortar,  the 
cement  takes  up  the  uncombined  moisture,  and 
a  portion  of  the  cement  is  rendered  inert.  As 
about  1  part  of  water  will  usually  set  5  parts 
of  cement  in  such  mixture,  from  3  to  6  per 
cent  of  excess  moisture  in  a  hydrated  limo 
would  be  dangerous  within  the  limits  shown 
by  the  above  tests.  There  are,  of  course,  meth- 
ods of  making  hydrated  lime  which  fully  pre- 
clude the  possibility  of  excess  moisture.  It  is 
evident  from  this  that  the  percentage  ot  water 
used  in  hydration  must  be  carefully  propor- 
tioned for  each  lime,  and  worked  continuously 
within  narrow  limits. 

The  tests  were  made  in  the  laboratory  of 
Booth,  Garrett  &  Blair,  of  Philadelphia.  The 
hydrated  lime  used  was  the  brand  known  as 
Limoid  and  the  cement  was  Nazareth  Port- 
land, both  furnished  by  the  Charles  Warner 
Company,    of    Wilmington,    Delaware. 
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Tests  on  Portland  cement  alone — the  same  sample 
as  used  In  atmve  mixture  tests :  7  days,  1  part  cement, 
2  sand— 340,  345,  360,  354,  336 ;  average,  347. 

The  hydrated  lime  had  the  following  chem- 
ical analysis: 

Insoluble  matter   2.52  per  cent 

Oxide  of  Iron  and  alumina 0.56        " 

Calclam  hydrate    63.84        " 

Hacoesium  oxide 32.20        " 

Carbonic  acid  0.59        " 

On  the  7-day  test  it  is  quite  uniformly  shown 
that  as  the  percentage  of  hydrated  lime  in- 
creased, the  strength  decreased,  which,  of 
course,  is  a  natural  result  as  the  strength  of 
lime  is  naturally  much  less  than  that  of  Port- 
land cement.  This  proportional  increase  is  also 
shown  on  the  28-day  test  of  all  the  samples 
mixed  by  hand,  but  on  the  3-month  test  a 
change  is  noted,  as  the  mixture  containing  the 
smallest  percentage  did  not  do  so  well  as  the 
%  to  one.  It  is  further  noted  that  the  in- 
crease in  strength  between  the  28-day  test  and 
the  3-month  test  is  comparatively  small,  show- 
ing that  the  material  had  practically  reached 
it«  full  strength  in  28  days. 

The  difference  in  the  3-month  test  between 
the  1\^  to  1  and  %  to  1  mixtures,  33  pounds, 
shows  the  increase  In  strength  in  the  latter 
sample  to  be  only  23  per  cent,  whereas,  the 
additional   per   cent   of  cement  is   about   70, 


Block  Signals  on  an  Elevated  Railway. 

At  the  meeting  of  the  Boston  Society  of 
Civil  Engineers  February  25,  Mr.  Frank  C. 
Stowell,  roadmaster  of  the  Boston  Elevated 
Railway  Company,  gave  an  informal  talk  on 
the  electro-pneumatic  block  signal  system  used 
in  operating  the  elevated  trains.  There  is 
probably  no  better  example  of  the  value  of 
automatic  signalling  in  expediting  train  move- 
ments. Here  a  block  system  was  necessary 
because  of  the  frequent  service,  the  crooked- 
ness of  the  lines  and  the  speed  to  be  main- 
tained, which  is  faster  than  anywhere  else  in 
the  country.  It  is  the  only  automatic  block 
signal  system  for  electric  lines  that  insures 
control  of  the  block  signal  by  a  train  within 
the  block. 

The  first  problem  considered  was  whether 
or  not  one  of  the  rails  of  each  track  should  be 
given  up  for  signalling  purposes.  Surface  elec- 
tric railways  could  not  give  up  one  of  the  rails 
for  this  purpose,  for,  by  so  doing,  they  would 
practically  double  the  resistance  of  their  power 
leturn,  but,  in  the  case  of  the  Boston  Elevated, 
the  structure  itself  was  adequate  as  a  return 
conductor.  In  the  subway  copper  cable  was 
laid  to  assist  in  the  return.  [Elevated  trains 
pass  through  the  subway.]  Another  problem., 
the  possibility  of  the  high  voltage  of  the  propul- 
sion system — 550  volts — getting  into  the  signal- 
ling apparatus,  which  might  cause  a  dangerous 
operation  of  the  signal  or  destroy  the  appar- 
atus, was  satisfactorily  solved.  First,  the  block 
instruments  were  made  of  an  electrical  capacity 
equal  to  the  full  electro-motive  force  of  the 
power  circuit  and,  secondly,  they  were  polar- 
ized so  as  to  respond  only  to  currents  counter 
to  those  for  the  power.  To  secure  these  bene- 
fits the  positive  pole  of  the  power  generator 
was  connected  to  the  power  or  third  rail  and 
the  negative  pole  to  the  return,  while  in  the 
circuit  for  the  signal  apparatus,  the  negative 
pole  was  connected  to  the  feed  wire  and  the 
positive  pole  to  the  return. 

The  signals,  actuated  by  compressed  air  cylin- 
ders under  electrical  control,  are  heavily  coun- 
terwelghted  and  each,  in  addition  to  overcom- 
ing the  normal  friction  of  its  parts,  has  to  oper- 
ate an  automatic  stop  shaft  or  trip.  Each  sig- 
nal goes  from  danger  to  safety  in  about  two 
seconds  and  is  operated  by  a  cylinder  3  Inches 
in  diameter,  having  a  piston  stroke  of  4  inches 
under  an  average  pressure  of  70  pounds,  repre- 


senting approximately,  1/7  horse-power.  It 
takes  about  ^4  watt  to  operate  the  signal  valve. 
The  compressed  air  is  furnished  by  a  2  inch 
main  extending  the  length  of  the  road  with  14 
inch  connections  for  the  operation  of  the  sig- 
nals. The  compressed  air  is  furnished  by  two 
Ingersoll-Sergeant  duplex.  Class  J  compressors, 
located  at  each  terminal,  geared  direct  to  a  40 
horse-power  Westinghouse  4-pole,  550-volt  direct 
current  motor  which  is  operated  from  the 
power  mains.  Either  one  of  these  compressors 
is  capable  of  maintaining  the  air  supply,  vend 
each  is  provided  with  an  automatic  unloading 
device  permitting  the  motor  to  run  continuous- 
ly, yet  economically,  when  compression  ceases. 

At  each  terminal  and  at  two  junctions  of  the 
road  a  motor  generator  is  located,  having  a  ca- 
pacity of  50  amperes  at  110  volts  (5.5  kilowatts) 
— generating  normally  40  amperes  at  90  volts 
each — any  two  of  which  in  parallel  will  gener- 
ate enough  power  to  operate  the  block  system. 
This  power  is  applied  to  the  operation  of  175 
signals,  65  switches  and  40  or  50  indicators  of 
various  types,  each  of  which  operates  about  600 
times  a  day.  The  signal  generators  are  direct- 
ly connected  to  the  main  feed  wire  of  the  pro- 
pulsion system,  so  that  any  interruption  in  the 
current  for  the  signal  system  will  also  stop  the 
cars.  The  trip,  mentioned  above,  is  an  attach- 
ment which  operates  with  the  signal,  and  sets 
the  air  brakes  of  a  train  should  it  pass  the  sig- 
nal while  at  danger.  By  experiments  made  it 
was  found  that  this  trip  could  be  relied  upon, 
and  that,  with  a  fairly  good  speed,  it  will  stop 
a  train  from  50  to  90  feet  from  the  trip.  At 
junctions  the  signals  are  semi-automatic  and  in- 
terlocking, being  controlled  from  towers. 

To  keep  ice  and  snow  from  the  power  rail 
two  stiff  brushes  are  fitted  to  each  car.  Within 
ten  minutes  the  brushes  on  the  different  cars 
all  over  the  line  can  be  put  in  operation  by 
telephoning  to  the  station  agents,  who  set  levers 
which  engage  and  set  the  brushes  on  the  trains 
as  they  pass.  A  flat  car,  equipped  with  eight 
stiff  brushes  is  held  ready  for  emergency  cases. 

The  Charles  River  drawbridge  called  for  a 
number  of  novel  devices  for  its  operation.  In 
opening  the  draw,  before  the  draw-lock  can  be 
released,  all  signals  governing  movements  over 
the  structure  must  be  set  at  danger.  This  act 
releases  mechanically  the  lever  controlling  the 
draw-lock,  which  when  withdrawn  closes  a  local 
circuit  and  releases  the  gearing  for  the  opera- 
tion of  the  draw.  When  the  draw  is  closed  a 
circuit  controller  establishes  a  contact  controll- 
ing the  draw  signalling  device  only  when  the 
draw  is  in  its  proper  alignment,  both  vertically 
and  horizontally.  In  series  with  this  contact  is 
another  which  insures  the  proper  position  of 
the  wedges  supporting  the  draw  ends  before  the 
closure  of  the  contact  is  possible.  When  these 
contacts  are  establishsd,  an  indicator  In  the 
tower  gives  notice,  whereupon  signals  govern-  • 
ing  movements  over  the  draw  are  freed. 


A  Manufacturer's  Right  to  His  Name  has 
again  been  upheld,  this  time  in  the  U.  S.  Cir- 
cuit Court  for  the  Southern  District  of  New 
York,  which  issued  a  perpetual  injunction  on 
December  23,  enjoining  a  competitor  of  the 
Babcock  &  Wilcox  Company,  from  selling,  as 
of  the  B.  &  W.  or  of  the  Babcock  &  Wilcox 
type,  boilers  not  made  by  the  Babcock  &  Wil- 
cox Company.  The  court  rules  that  the  trade 
name  does  not  describe  or  distinguish,  any  type 
or  form  of  boiler  or  other  apparatus,  but  that  it 
identifies  exclusively  the  product  of  the  meth- 
od, tools  and  materials  employed  in  the  Aianu- 
facture,  irrespective  of  the  form  of  such  prod- 
uct. It  decides  that  the  trade  name  cannot 
be  truthfully  or  lawfully  used  in  relation  to  any 
apparatus  manufactured  by  any  other  than  the 
owner  of  the  name. 
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Ventilating  and  Heating  in  the  Cornell 
Medical  Building. 

Among  the  several  new  buildings  for  Cornell 
University,  at  Ithaca,  N.  Y.,  the  latest  to  be 
completed  is  the  Medical  Building,  Stimson 
Hall,  which  occupies  a  prominent  position  near 
the  center  of  the  campus.  Mr.  William  H.  Mil- 
ler, of  Ithaca,  was  the  architect  for  the  struc- 
ture, and  it  shows  carefuh  planning,  especially 
in  interior  arrangement,  to  meet  conveniently 
and  sanitarily  its  intended  uses.  While  not  as 
large  as  Cornell's  New  York  Medical  Building, 
which  was  described  in  The  Engineering  Rec- 
ord of  March  5,  1901,  it  is  very  complete  and 
modern  in  all  of  its  appointments.  In  com- 
mon with  all  other  University  buildings, 
it  is  heated  by  steam  from  a  central  station  on 
the  campus.  Ventilation  is  provided  by  a 
plenum  fresh  air  system  independently  of  the 
heating  by  direct  radiation.  Ventilation  is 
accomplished  mostly  by  depending  on  the  pres- 
sure of  the  fresh  air  supply,  but  in  certain  loca- 
tions where  materials  of  an  offensive  nature 
are  handled  it  is  assisted  by  induced  draft  sys- 
tems having  two  exhaust  fans  in  the  attic.  As  ^ 
far  as  possible  all  this  work  has  been  confined 
to  the  third  floor  and  as  a  result,  when  one  en- 
ters the  building,  the  peculiar  odors  so  charac- 
teristic of  hospitals  and  medical  schools,  are 
scarcely,  if  at  all,  perceptible. 
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and  picture  moulding.  The  sanitary  shoe  at  the 
bottom  of  the  base  is  made  with  a  small  cove 
and  all  angles  in  the  plastering  are  coved. 

The  basement,  given  in  plan  herewith,  con- 
tains most  of  the  mechanical  equipment  includ- 
ing the  ventilating  apparatus,  two  transform- 
ers for  the  lighting,  the  refrigerating  plant  for 
the  cold  storage  and  a  hot  water  boiler  for  the 
supply  of  the  plumbing  fixtures,  which  may  be 
heated  by  steam  in  the  winter  and  by  a  stove 
in  the  summer.  Part  of  the  basement  is  ex- 
cavated to  a  greater  depth  than  the  rest  to  ac- 
commodate the  ice-machine  room,  cold  storage, 
embalming  and  crematory  rooms.  A  cellar  is 
also  formed  under  the  two  recitation  rooms  at 
the  west  end  of  the  basement  and  contains  a 
dark  room  and  storage  for  frogs  and  other  live 
specimens.  An  amphitheatre  occupies  the  east 
wing  of  the  basement  extending  up  through  the 
first  floor,  the  stage  end  being  on  the  court  side 
and  having  an  outward  extension  in  the  form  of 
a  skylighted  alcove.  The  seats  are  placed  on 
stepped  platforms  at  a  considerable  pitch  and 
the  space  under  the  rear  portion  is  utilized  as  a 
store  room.  An  exterior  room  is  built  at  the 
outer  corner  of  the  alcove  for  the  storage  of  al- 
cohol and  other  combustibles  and  at  the  inner 
corner  there  is  a  preparation  room  used  in  con- 
nection with  the  amphitheatre.  Both  are  made 
thoroughly  fireproof,  and  by  their  isolated  loca- 
tion reduce  to  a  minimum  the  possibility  of 
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To  match  the  Library  and  Law  School  build- 
ings, gray  canyon  Ohio  stone  has  been  used 
for  facing  the  walls,  and  half  the  roof  is  of 
glazed  Spanish  tile.  The  other  half  of  the  roof 
extending  to  both  sides  of  the  ridges  is  glass- 
skylighted  as  may  be  seen  on  the  accompany- 
ing cut  of  the  architect's  perspective.  The 
building  is  three  stories  in  height  with  an  attic 
above,  a  basement  beneath  and  in  some  parts 
a  aub-basement.  In  plan  it  has  the  form  of  an 
E  with  the  front  facing  north  and  the  three 
wings  extending  to  the  rear.  The  middle  wing 
contains  the  stairways  from  floor  to  floor  and 
an  elevator  upon  which  bodies  or  other  speci- 
mens are  taken  to  the  various  desired  points, 
the  arrangement  being  such  that  it  is  not  ne- 
cessary to  pass  these  articles  through  the  ball- 
ways  except  on  the  top  floor.  The  frontage  of 
the  building  is  157  feet  and  the  ground  area 
about  12,250  square  feet.  The  main  entrance 
is  at  the  middle  of  the  front  and  two  smaller 
entrances  are  provided  at  the  ends.  On  all 
floors  a  corridor  extends  east  and  west  along 
the  rear  wall  of  the  main  part  of  the  building. 
All  ceilings  and  sub-floors  are  covered  with 
tarred  paper  and  I14  inches  of  furring  with  all 
air  spaces  cut  off,  and  all  walls  are  lathed  with 
expanded  metal  and  plastered  with  King's 
Windsor  cement.  The  building  is  finished  in 
chestnut  throughout;   base,  casings,  chair  rails 


communicating  fire  to  the  main  building.  The 
Crocker-Wheeler  motor  and  driving  mechanism 
for  the  elevator  in  the  middle  wing  is  contained 
in  a  sub-basement  portion  directly  under  this 
preparation  room. 

The  first  floor,  in  addition  to  the  upper  part  of 
the  auditorium,  includes  a  museum,  faculty 
room,  library,  office,  two  recitation  rooms,  study 
and  two  coat  rooms  containing  toilets.  The  sec- 
ond floor  has  been  built,  as  the  perspective 
shows,  with  an  abnormal  amount  of  window 
surface  and  contains  probably  the  best  lighted 
laboratories  for  microscopic  work  in  the  world. 
Along  the  front,  where  they  receive  the  most 
light  are  two  general  laboratories  and  at  each 
front  corner  a  private  laboratory.  The  four 
laboratories  are  separated  by  light  paneled 
partitions  which  can  be  removed  so  as  to  form 
one  large  room,  or  otherwise  divided  as  de- 
sired. The  two  end  wings  each  contain  a  re- 
search laboratory  and  three  rooms  for  special 
students  or  instructors,  and  at  the  ends  of  the 
main  hallway  are  two  preparation  or  work 
rooms.  At  the  inner  angles  of  the  middle  wing 
and  extending  over  the  court  two  triangular 
fireproof  rooms  have  been  built  for  the  safe  dis- 
posal of  incubators. 

All  dissecting  is  done  on  the  third  floor. 
There  is  one  large  room  for  this  purpose,  a 
smaller  one  for  special  dissecting,  a  general 


work  room  with  an  adjacent  cold  storage  lor 
temporarily  storing  bodies  or  parts,  an  assist- 
ant's room,  two  toilets,  a  small  amphitheatre, 
and  a  large  work  room  and  office  for  the  head 
of  that  department.  The  floor  is  of  special  con- 
struction to  make  it  water-tight  on  account  of 
the  frequent  scrubbings  necessary  in  the  dis- 
secting rooms.  The  sub-floor  is  covered  with  a 
layer  of  heavy  tarred  paper  well  coated  with 
asphaltum,  then  another  layer  of  tarred  paper 
turned  up  six  inches  on  the  side  walls,  and  on 
this  is  laid  the  furring  and  the  maple  floor.  The 
attic  at  the  top  of  the  middle  wing  contains  a 
maceration  room  to  be  used  for  cleaning  skele- 
tons, and  has  a  balcony  projecting  from  it 
where  the  bones  may  be  dried  and  aired.  The 
main  part  of  the  attic  is  used  for  photographic 
work,  being  particularly  well  adapted  for  it 
on  account  of  the  profuse  lighting  afforded  by 
the  large  skylights.  The  attic  also  contains  the 
two  sets  of  apparatus  for  assisting  the  ventilat- 
ing. 

The  warm  fresh  air  supply  to  the  building  is 
provided  by  a  fan  and  heater  of  the  Buffalo 
Forge  Company's  make.  The  cold  air  inlet  is 
placed  at  a  window  on  the  east  end  of  the  first 
floor,  the  opening  being  about  SMsxSVi  feet. 
Through  a  short  duct  the  air  passes  to  a  5x6 
foot  vertical  shaft  to  the  basement,  thence 
through  a  galvanized  iron  duct,  containing  a 
regulating  damper  and  the  heater.  Into  the  air 
chamber.  The  heater  consists  of  six  sections  of 
1-inch  pipe  coils  and  is  7  feet  long  by  8  feet 
10  inches  high,  having  a  total  of  3,798  square 
feet  of  heating  surface.  The  steam  supplied  to 
the  heaters  is  automatically  controlled  by  a 
Johnson  thermostat,  hence  it  was  unnecessary 
in  this  case  to  install  the  usual  cold  air  by-pass 
around  the  heater.  The  air  passage,  or  plenum 
chamber,  is  5  feet  wide,  12  feet  high  and  106 
feet  long,  and  continues  as  a  48x36  inch  gal- 
vanized iron  duct  to  the  west  end  of  the  build- 
ing. The  centrifugal  fan  is  8  feet  in  diameter 
and  42  inches  wide  at  the  periphery,  and  is 
placed  without  casing  within  the  air  passage 
near  one  end  of  a  shaft  18 14  feet  long,  extend- 
ing through  the  galvanized  heater  duct  and 
belted  at  its  outer  end  to  a  15  horse  power  Gen- 
eral Electric  motor,  running  at  1,200  revolutions 
per  minute.  The  fan  runs  at  180  revolutions, 
and  has  a  capacity,  as  given  by  the  makers,  of 
42,000  cubic  feet  of  air  per  minute,  making  the 
average  velocity  of  the  air  in  the  passage  about 
700  feet  per  minute.  At  the  ceiling  of  the  base- 
ment the  connections  are  made  from  the  air 
passage  to  the  base  of  the  flue  risers,  one  riser 
being  run  for  each  register  and  all  contained 
in  the  wall  which  forms  the  north  side  of  the 
hallways.  With  a  few  exceptions,  which  will 
be  noted  later,  but  one  fresh  air  and  one  vent 
register  is  allowed  to  a  single  room,  the  former 
being  placed  8  feet  above  the  floor  and  the  lat- 
ter 3  inches  above.  The  velocity  of  the  air  en- 
tering the  rooms  is  in  most  cases  300  to  350  feet 
per  minute  and  is  roughly  the  same  at  its  dis- 
charge. The  sizes  of  the  registers  are  propor- 
tioned to  pass,  at  about  the  above  velocity,  a 
suflScient  quantity  of  air  to  change  the  con- 
tents of  most  rooms  once  every  10  minutes,  and 
twice  as  often  in  the  coat,  embalming  and  dis- 
secting rooms. 

The  lecture  room  in  the  west  wing  of  the 
basement  is  one  of  the  exceptions  to  the  general 
rule.  The  air  is  admitted  through  two  24x24 
inch  registers  in  the  front  wall  near  the  ceiling 
at  about  200  feet  per  minute  and  is  removed  at 
nearly  the  same  velocity  through  three  regis- 
ters in  the  face  of  the  speaker's  platform,  hav- 
ing a  total  area  of  7%  square  feet.  The  supply 
registers  are  connected  by  a  Y-branched  duct 
to  the  main  air  passage  and  the  exhaust  regis- 
ters, through  a  24x36-inch  shaft  and  a  30x12- 
inch  wood  duct  in  the  cellar,  deliver  into  the 
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base  of  a  24x2S-mcli  flue  up  through  the  roof. 

The  amphitheatre  In  the  east  wing  will  seat 
122  persons  and  has  the  most  involved  ventilat- 
ing scheme.  The  fresh  air  is  taken  from  the 
air  passage  through  a  44x32-inch  brick  tunnel 
below  the  basement  corridor  extending  at  right 
angles  to  the  passage.  The  extension  of  the 
brick  duct  under  the  room  is  increased  in 
height  to  meet  the  plenum  chamber  enclosed 
between  the  seat  platforms  and  a  false  inclined 
floor  beneath.  From  the  plenum  chamber  thir- 
ty-eight 4x24-inch  registers,  placed  vertically  in 
the  seat  rises,  discharge  the  air  at  but  140  feet 
per  minute.  Two  20x30-inch  registers  near 
the  floor  at  either  side  of  the  stage  alcove  re- 
move the  foul  air  at  a  velocity  of  somewhat 
over  300  feet  per  minute  and  ar«  connected  to  a 
20x24-inch  shaft  to  the  attic. 

For  its  size  the  small  amphitheatre  on  the 
third  floor  is  designed  to  hold  more  people  at 
one  time  than  any  other  room.  It  is  capable  of 
seating  90  persons  and  has  a  capacity  of  only 
19,600  cubic  feet,  the  air  supplied  In  a  minute 
being  therefore  1/10,  or  1,960  cubic  feet.     It  is 


was  found  at  an  inlet  register,  •  and  the  lowest, 
287,  through  a  vent.  The  special  dissecting 
laboratory  has  one  register  for  supplying  and 
one  for  exhausting,  both  being  16x32  inches, 
the  required  velocity  figuring  a  trifle  over  400 
feet  per  minute.  The  small  rooms  for  special 
students  or  instructors  in  the  wings  of  the  sec- 
ond and  third  floors  receive  fresh  air  through 
ducts  from  the  larger  adjoining  inlets  and  have 
vent  openings  near  the  floor  to  communicate 
with  the  main  ducts. 

The  rooms  whose  ventilation  is  augmented 
by  exhaust  fans  are  in  the  basement  and  third 
floors  only.  The  amphitheatre,  cold  storage, 
embalming  room,  crematory,  two  toilets  and 
the  cellar  have  their  vent  flues  combined  in  the 
attic  into  a  duct  system  that  connects  to  a  disk 
fan  discharging  through  the  roof  about  half 
way  between  the  middle  and  the  east  end.  It 
is  interesting  to  notice  that  the  cold  storage  is 
included  In  this  arrangement.  Naturally  no 
warm  fresh  air  register  is  allowable  there  and 
an  exhaust  on  its  vent  will  therefore  tend  to 
produce  a  vacuum  within  the  containing  room 


The  direct  radiation  used  In  the  building  is 
obliged  to  counteract  the  heat  lost  through  the 
walls  and  is  therefore  disposed  only  along  the 
outside  walls.  The  radiators  are  of  the  cast 
iron  sectional  type,  82  in  all,  and  are  connected 
on  a  one-pipe  system  with  separate  return 
main  in  the  basement,  and  automatic  air  valves 
in  nearly  all  cases.  The  sizes  and  number  used 
are  proportioned  according  to  the  amount  of 
exposed  wall  surface  and  the  direction  of  its 
exposure,  the  smallest  containing  10  square 
feet  of  surface,  the  largest  110,  and  the  entire 
number  5,740  square  feet.  The  steam  is  sup- 
plied, as  stated  before,  from  the  central  heat- 
ing station  and  is  reduced  where  it  enters  near 
the  southwest  corner  of  the  building  to  a  pres- 
sure at  or  below  5  pounds.  The  5-inch  main 
supply  pipe  extends  in  the  form  of  a  loop 
around  the  cellar  with  branches  to  the  heater 
coils,  the  cellar  and  basement  radiators,  and 
to  the  bases  of  the  various  risers,  which  are 
run  in  chases  in  the  walls  for  the  supply  of  the 
upper  floors.  The  2-inch  return  main  follows  a 
similar  course,  au  returns  and  drips  from  steam 


w///M=i^/////^///////////^=^'m 


Brick  cov^rzd 
Transformer 
in  Cellar 


BASEME:NT   PlyAN,    CORNELL   MEDICAL  BUILDING. 


unlikely  that  the  room  will  ever  be  taxed  to  its 
full  seating  capacity,  but  even  in  such  an  event 
each  person  would  be  supplied  with  22  cubic 
feet  of  air  per  minute,  which  is  a  fair  amount, 
30  being  considered  the  best  practice. 

As  before  stated,  it  was  calculated  to  replace 
the  air  in  the  dissecting  rooms  once  every  five 
minutes.  This  has  been  accomplished  by  mak- 
ing the  ratio  of  register  capacities  to  cubical 
contents  of  the  rooms  greater  though  not  double 
that  used  elsewhere,  and  by  providing  a  higher 
velocity  of  discharge  through  the  use  of  an  ex- 
haust fan  in  connection  with  the  vent  flues. 
The  large  laboratory  has  four  supply  and  four 
discharge  registers,  three  of  each  being  16x32 
inches  in  area  and  the  fourth  24x30.  All  arc 
placed  in  the  south  wall  at  approximately  equal 
intervals,  the  vent  registers  alternating  with 
the  supply.  By  a  test  made  in  this  room  since 
the  building  was  completed  it  was  shown  that 
the  required  conditions  were  fulfilled.  Tlio 
greatest  velocity  was  558  feet  per  minute  and 


which  insures  an  indraft  when  the  door  is  open- 
ed and  keeps  the  stench  from  escaping  any  way 
but  up  the  flue.  The  embalming  room  and  cre- 
matory also  have  vent  registers  only,  so  that 
there  the  same  desirable  results  are  achieved. 
A  second  induced  draft  system  connects  the 
five  vent  flues  from  the  dissecting  rooms  to  a 
fan  discharging  through  a  shaft  near  the  west 
end  of  the  ridge  of  the  roof.  Both  fans  are  48 
inches  In  diameter,  of  the  Buffalo,  Forge  Com- 
pany's make,  and  are  belt  driven  at  a  speed  of 
265  revolutions  per  minute  by  two  2-horse-power 
General  Electric  motors.  They  each  have  a 
capacity  when  run  at  .5  ounce  pi-essure  of  8,000 
cubic  feet  of  air  per  minute,  which  in  the  case 
of  the  second  system  would  allow  a  velocity  of 
525  feet  per  minute  through  the  five  registers 
that  it  embraces.  The  remainder  of  the  vent 
flues  from  the  building  are  connected  by  gal- 
vanized Iron  ducts  in  the  attic  into  twelve 
groups  and  discharge  through  openings  of  va- 
rious sizes  in  the  ridge  of  the  roof. 


risers  being  trapped  before  entering  it,  and 
contains  a  Bundy  pump  for  raising  the  water 
up  Into  the  main  return  to  the  central  station. 
The  guarantee  for  the  direct  radiation  declares 
that  a  pressure  of  5  pounds  will  heat  every 
room  in  the  building  to  70  degrees  with  the 
outside  temperature  at  zero  and  the  wind  in 
any  direction,  and  further  promises  a  perfect 
and  noiseless  circulation  throughout  the  sys- 
tem with  a  pressure  as  low  as  1  pound. 

The  electric  installation  includes  a  power  ser- 
vice using  direct  current  at  550  volts,  also  used 
for  lighting  five  "lanterns"  in  series,  on  the 
third  floor,  and  an  incandescent  lighting  service 
from  the  University  plant,  using'  alternating 
current  transformed  from  1,000  to  100  volts  af- 
ter entering  the  building.  The  latter  is  con- 
nected to  the  city  current,  transformed  from 
2,000  to  100  volts,  to  be  used  in  case  of  emer- 
gency. In  all  there  are  10  motors  with  an  ag- 
gregate of  50  horse-power,  of  which  the  15- 
horse-power  motor  for  the  refrigerating  plant 
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and  one  15  and  two  2-horse-power  motors  for 
the  ventilating  apparatus  have  already  been 
mentioned.  In  addition  to  these  there  is  one 
of  lO-horse-power  for  the  elevator,  and  four 
more  2-horse-power  motors;  two  in  prepara- 
tion rooms  on  the  second  floor,  one  in  the  gen- 
eral laboratory  on  the  same  floor  and  one  in 
the  special  dissecting  room  on  the  third  floor. 
All  are  provided  with  switchboards  or  starting 
boxes  located  about  4  feet  from  the  outlet 
boxes.  ■ 


and  51  outlets  on  the  third  floor,  using  some  116 
double  pole  snap  switches. 

The  lighting  of  the  amphitheatre  is  specially 
divided  in  switch  control  so  that  almost  any  de- 
sired degree  of  brilliancy  is  available.  There 
are  four  clusters  of  6  lights  each,  one  of  10 
lights,  and  12  separate  lights  are  placed  at  the 
back  of  the  arch  in  front  of  the  stage  alcove. 
The  10-light  cluster  is  operated  by  one  switch, 
three  other  switches  each  light  two  lights  in 
each  of  the  6-light  clusters  and  three  more  con- 


Buffalo  Forge  Company;  the  electric  elevator 
by  the  Howard  Iron  Works;  and  the  refrigerat- 
ing plant  by  the  Case  Refrigerating  Machine 
Company,  all  of  Buffalo,  N.  Y.  The  electric  wir- 
ing for  the  power  and  lighting  was  done  by 
Messrs.  Treman,  King  &  Company,  of  Ithaca. 


The  Engineers'  Society  of  Western  Penn- 
sylvania held  its  annual  banquet  at  Hotel 
Schenley,  Pittsburg,  on  February  27.  Dr.  Wal- 
ter Riddle  was  toastmaster;  President  Joseph 
Ramsey,  Jr.,  of  the  Wabash  Railroad,  and  Mr. 
James  Mapes  Dodge,  president  of  the  American 
Society  of  Mechanical  Engineers,  were  among 
the  prominent  speakers.  The  society  now  has 
831  members.  Recently  a  structural  section 
was  organized;  chemical  and  mechanical  sec- 
tions   have   been   formed   previously. 


Plan  of  Attic. 


Tests  of  a  Buffalo  Forge  Company's  engine, 
conducted  recently  at  the  Worcester  Polytech- 
nic Institute  by  Professors  Sidney  A.  Reeve 
and  C.  M.  Allen,  gave  the  following  results: 
31.3  pounds  of  steam  per  indicated  horse-power 
per  hour  when  developing  71.55  indicated  horse- 
power; 33.3  pounds  per  horse-power  when  de- 
veloping 56  indicated  horse-power;  35.3  pounds 
with  37.2  horse-power;  49.9  pounds  with  16.9 
horse-power;  33.1  pounds  with  89.3  horse- 
power; 3  horse-power,  or  4.3  per  cent,  of  rating, 
when  run  light.  The  engine  is  a  12xl2-inch 
horizontal,  center-crank,  shaft  governor  engine, 
running  300  revolutions  per  minute.  The  cut- 
off was  maintained  normal  and  the  steam  pres- 
sure was  80  pounds  gauge. 


Half  Plan   of  Third  Floor. 


Half  Plan  of  Second  Flock. 


For  the  electric  lighting  a  transformer  is  in- 
stalled at  each  end  of  the  basement,  with  a  200- 
ampere  switch  and  cut-out  on  the  mains  where 
they  leave  the  transformers.  Each  transformer 
has  a  capacity  of  400  lights  and  supplies  one- 
half  of  the  building,  the  mains  being  run  in 
chases  in  the  walls  to  the  separate  floors.  To 
provide  for  a  disablement  of  either  transformer, 
the  two  sets  of  risers  may  be  connected  to- 
gether by  the  closing  of  an  emergency  switch 
at  the  base  of  the  riser  conduit  at  the  west  end 
of  the  basement,  so  that  either  transformer  can 
furnish  current  to  any  part  of  the  building.  The 
building  is  wired  for  701   incandescent  lights 


trol  the  lights  on  the  arch;  Nos.  1,  4,  7  and 
10  being  on  one  circuit;  2,  5,  8  and  11  on  the 
second,  and  3,  6,  9  and  12  on  the  third.  The 
lights  in  the  cellar  and  cold  storage  have  water- 
proof sockets  and  those  in  the  inner  storage 
have  vapor-proof  globes  j  otherwise  the  lamps 
are  of  the  usual  variety  and  are  mounted  in 
common  fixtures  or  suspended  as  drops,  there 
being  365  of  the  latter. 

The  contractors  for  the  building  were  Messrs. 
Driscoll  Brothers  &  Company,  of  Ithaca,  N.  Y., 
and  for  the  steam  heating  and  plumbing, 
Messrs.  Jamleson  &  McKinney,  also  of  Ithaca. 
The  ventilating  apparatus' was  supplied  by  the 


The  Numbering  of  Houses  in  Halifax,  N.  S., 
is  referred  to  as  follows  In  the  last  annual,  re- 
port of  City  Engineer  F.  W.  W.  Doane:  The 
numbering  has  been  done  without  any  regard 
for  method  or  system  except  that  it  runs  from 
south  to  north  and  from  east  to  west,  the  odd 
numbers  being  on  the  east  and  north  sides,  and 
the  even  numbers  on  the  west  and  south.  In 
one  street  number  38  is  opposite  number  293. 
In  others  there  are  more  doors  than  numbers 
and  %,  Y2  and  %  are  used.  In  one  street  there- 
are  four  sets  of  numbers;  in  others  no  numbers 
at  all;  and  yet  property  owners  protest  against 
any  change. 
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Directory     of     National      Engineering 
Societies. 


Americau  Society  of  Cnni.  Engikeebs.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

AiiEBiCAi;  Society  of  Mecha.nical  Engi- 
NEXBS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

American  Institute  or  EIlectrical  Engi- 
NEKBS.  Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

Amebican  Institute  or  Mining  Engikeebs. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

Amebican  Wateb  Wobks  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary. J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineebinq  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

Amebican  Society  of  Heating  and  Ventilat- 
ing Engineebs.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineebs..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 


Book  Notes. 


Lime  and  Cement  Industries  of  New  Yobk. 
By  Heinrich  Rjes,  Ph.D.  Chapters  on  the 
Cement  Industries  in  New  York.  By  Edwin 
C.  Eckel,  C.E.  Bullltin  of  the  New  Yobk 
Statk  Museum,  No.  44,  Vol.  8.  Albany:'  Uni- 
versity of  the  State  of  New  York.  968  pages, 
illustrated. 

This  volume,  which  is  number  eight  of  the 
Bulletins  issued  by  the  New  York  State  Muse- 
um, of  which  Mr.  Frederick  J.  H.  Merrill  is  di- 
rector,   was   compiled    by   Mr.   Heinrich   Ries, 
Ph.D.    It  contains  chapters  on  the  cement  in- 
dustry in  New  York  by  Edwin  C.  Eckel,  C.E. 
The  book  was  written  to  inform  quarry  owners 
concerning  the  uses  of  limestone  and  the  char- 
acter which  the  stone  should  possess  to  make 
it  of  value  for  different  applications,  also  to 
supply  consumers  with  information  concerning 
the  limestone  formations  in  New  York  State. 
The  opening  chapter  describes  the  limestone 
and  the  uses  to  which  it  is  put,  and  methods  of 
burning  it  in  various  types  of  kilns  are  shown. 
Rosendale  cement  is  then  taken  up,  a  considera- 
ble number  of  analyses  given,  and  various  kinds 
of  machinery  used  in  its  manufacture  described 
and  illustrated.    A  brief  history  of  the  manu- 
facture  of  Portland   cement   is  given,  also  a 
great  deal  regarding  the  chemistry  of  cements, 
various  types  of  kilns,  methods  for  grinding, 
and  methods  of  testing  cement  and  specifica- 
tions for  the  same.     The  cement  industry  in 
New  York  State  is  described  in  detail,  and  data 
regarding    the    different    plants    given.      Mr. 
Eckel's  chapter  gives  the  early  history  of  Port- 
land cement  manufacture  and  a  brief  descrip- 
tion of  each  plant,  usually  accompanied  with  an 
analysis  of  the  raw  material.    The  result  of  a 
number  of  tests  made  by  Mr.  Edward  A.  Bond, 
New  York  State  engineer,  are  reproduced.    The 
book  has  an  excellent  map  showing  the  loca- 
tions of  limestone  quarries,  marl  deposits  and 
Portland  cement  plants,  and  should  be  of  value 
and  interest  to  anyone  identified  with  the  ce- 
ment industry. 


Williams,  shop  foreman  with  Brooklyn  Rapid 
Transit  Company.  New  York:  D.  Van  Nos- 
trand  Company.  232  pages,  illustrated.  Price, 
?1.00. 

This  book,  as  its  title  indicates,  gives  infor- 
mation about  street  railway  motors,  controllers 
and  other  parts  of  a  car's  equipment  and  tells 
how  to  meet  emergencies.  It  includes  much 
practical  instruction  stated  in  a  clear  and  con- 
cise manner. 


How  TO  Become  a  Competent  Motobman;  be- 
ing a  practical  treatise  on  the  proper  method  of 
operating  a  street  railway  motor-car;  also  giv- 
ing details  of  how  to  overcome  certain  defects. 
By  Virgil  B.  Livermore,  chief  instructor  with 
Brooklyn  Rapid  Transit  Company,  and  James 


JIngineerino  Contracts  and  Specificatio.vs, 
Including  a  brief  synopsis  of  the  law  of  con- 
tracts and  illustrative  examples  of  the  general 
and  technical  clauses  of  various  kinds  of  en- 
gineering speoiflcatioDS.  By  J.  B.  Johnson, 
C.  E.,  late  dean  of  the  College  of  Mechanics  and 
Engineering,  University  of  Wisconsin.  Third 
Edition,  revised.  New  York:  Engineering 
News  Publishing  Co.     566  pages.     Price,  fS. 

This  edition  represents  an  enlargement  over 
those  previously  issued  of  some  114  pages.  A 
general  revision  has  been  made  of  part  IV., 
illustrative  examples  of  complete  contracts  and 
specifications.  Several  specifications  in  early 
editions  have  been  entirely  changed,  or  re- 
placed, and  a  number  of  new  ones  have  been 
added.  Among  the  latter  are  specifications  for 
riveted  steel  water  pipe,  railroad  concrete  work, 
bridges  and  viaducts,  filter  gravel  and  sand,  also 
the  specifications  for  testing  hydraulic  cement 
adopted  by  the  Corps  of  Engineers,  U.  S.  Army. 
The  changes  made  add  considerably  to  the  value 
of  a  work  the  good  reputation  of  which  has 
already  been  established.  It  is  regrettable, 
however,  that  the  paper  used  was  not  of  a  bet- 
ter grade. 


Personal  Notes. 


Mr.  Luther  Dean  has  been  elected  city  en- 
gineer of  Taunton,  Mass. 

Mr.  Thomas  White  has  been  elected  borough 
engineer,  at  Glassport,  Pa. 

Mr.  W.  A.  Gould  has  been  elected  highway 
surveyor  of  Southboro,  Mass. 

Mr.  Edward  E.  Howe  has  been  elected  high- 
way surveyor  of  Lunenburg,  Mass. 

Mr.  H.  A.  Holstein  has  been  reappointed  as- 
sistant city  engineer  of  Dunkirk,  N.  Y. 

Maj.  John  C.  Broatch  has  been  re-elected  su- 
perintendent of  the  water-works  of  Middletown, 
Conn. 

Chief  Engineer  D.  Smith,  U.  S.  N.,  has  been 
appointed  chief  engineer  on  the  retired  list 
with  the  rank  of  rear  admiral. 

Mr.  Samuel  R.  Kennedy  has  been  appointed 
superintendent  of  the  St.  Louis  division  of  the 
Southern  Railway  at  Princeton,  Ind. 

Mr.  Frank  T.  Dodge  has  been  elected  super- 
intendent of  the  water-works  of  Portland,  Ore., 
and'  Mr.  D.  D.  Clarke,  chief  engineer. 

Mr.  T.  K.  Sebum  has  been  appointed  super- 
intendent of  streets  of  Riverside,  Cal.,  succeed- 
ing Mr.  G.  F.  Seger,  who  has  resigned. 

Mr.  Thomas  S.  Adams  has  been  appointed 
assistant  engineer  of  signals  of  the  New  York 
Central  &  Hudson  River  Railroad,  with  office 
in  New  York  City. 

Mr.  Frank  E.  Ward,  general  superintendent 
of  the  Great  Northern  Railway,  has  been  made 
general  manager,  at  St.  Paul,  Minn.,  succeed- 
ing Mr.  John  F.  Stevens. 

Mr.  A.  H.  Holder  has  been  appointed  division 
superintendent  of  the  Missouri  Pacific  Rail- 
way, at  Concordia,  Kan.,  succeeding  Mr.  J.  F. 
Simms,  who  has  been  transferred. 

Mr.  Thomas  Tait,  manager  of  transportation 
of  the  Canadian  Pacific  Railway,  has  been  ap- 


pointed general  manager  of    the    government 
railways  of  the  colony  of  Victoria,  Australia. 

Mr.  Joseph  Langlois  has  been  appointed  divi- 
sion superintendent  of  the  Chicago  Great  West- 
ern Railway  at  Fort  Dodge,  la.,  and  it  is  stated 
that  he  will  have  charge  of  the  new  line  from 
'    Ft.  Dodge  to  Omaha. 

Mr.  Michael  Day  has  been  appointed  super- 
visor of  bridges  and  buildings  of  the  Illinois 
Central  Railroad,  with  headquarters  at  New 
Orleans,  succeeding  his  brother,  Mr.  W.  G.  Day, 
who  has  resigned  to  engage  in  other  business. 
Mr.  John  E.  Field  has  been  appointed  chief 
engineer  in  charge  of  the  irrigation  work  to  be 
done  In  Wyoming.  It  Is  said  that  the  first 
project  to  receive  attention  will  probably  be  the 
Devil's  Gate  reservoir  on  the  Sweetwater  River. 
Mr.  Burdett  Moody,  assistant  to  chief  en- 
gineer of  the  Homestake  Mining  Co.,  Lead., 
S.  D.,  has  resigned  and  associated  himself  with 
Mr.  Henry  Schnitzel,  of  Lead,  to  supervise  the 
development  of  mineral  territory  in  western 
Wyoming. 

Messrs.  Nelson  P.  Lewis,  Nicholas  S.  Hill, 
Jr.,  Henry  A.  La  Chicotte,  Samuel  C.  Thomp- 
son and  Lazarus  White  have  been  appointed  n 
committee  to  prepare  the  constitution  for  the 
Society  of  Municipal  Engineers  of  the  city  of 
New  York. 

Mr.  Theodore  D.  Faulks,  superintendent  of 
the  West  Orange  (N.  J.)  Water  Co.,  has  re- 
signed to  accept  a  position  with  the  Neptune 
Meter  Co.,  at  Chicago,  and  he  has  been  suc- 
ceeded by  Mr.  Benjamin  F.  Williams,  Jr.,  as- 
sistant superintendent  for  the  past  two  years. 

Through  a  false  report  It  was  incorrectly 
stated  in  this  column  three  weeks  ago  that 
there  had  been  a  change  in  the  mechanical 
superintendency  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Railway.  Mr.  T.  A.  Foque 
still  holds  that  office,  with  headquarters  at  Min- 
neapolis. 

Prof.  H.  E.  Clifford  has  been  promoted  to  an 
associate  professorship  in  the  Massachusetts 
Institute  of  Technology  In  the  Department  of 
Electrical  Engineering,  of  which  Dr.  Louis  Dun- 
can is  the  head,  and  Mr.  Harrison  W.  Hayward 
has  been  appointed  instructor  In  mechanical 
engineering. 

Mr.  Charles  S.  Powell,  who  has  been  associ- 
ated with  the  Westinghouse  electric  interests 
since  1893,  and  for  the  past  six  years  manager 
of  the  Cleveland  office  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  has  been  appointed  assist- 
ant manager  of  the  British  Westinghouse  Elec- 
tric &  Mfg.  Co.,  Ltd.,  Westinghouse  Building, 
Norfolk  Street,  Strand,  London,  W.  C,  Eng- 
land. 


Obituary  Notes. 


Mark  L.  Deering,  an  inventor  of  machines 
for  manufacturing  hollow  ware  from  wood  pulp, 
and  of  hoop  drivers,  riveting,  painting  and 
paper-bag  and  many  other  machines,  died  in 
New  York,  March  5,  aged  59  years. 

William  Nolan,  founder  and  head  of  the  firm 
of  Nolan  Brothers,  best  known  as  railroad  and 
bridge  contractors,  died  in  Reading,  Pa.,  Febru- 
ary 28,  aged  62  years.  In  addition  to  his  rail- 
road work,  he  was  Identified  with  several  public 
corporations  of  Reading,  Including  the  street 
railway  and  the  lighting  company. 

Richard  M.  Upjohn,  an  architect  of  many  of 
the  older  prominent  buildings  In  New  York  and 
Boston,  died  in  Brooklyn,  March  3.  He  was 
born  in  England  in  1828,  but  was  educated  In 
this  country.  His  chief  work  was  probably  the 
Hartford,  Conn.,  Capitol.  In  his  later  active 
years  he  served  as  an  expert  on  a  number  of 
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commissions  and  was  a  fellow  of  the  American 
Institute  of  Architects. 

Robert  Blum  Olney.  superintendent  for  the 
American  Pipe  Mfg.  Co.,  at  Charleston,  S.  C. 
died  March  4  at  San  Antonio,  Tex.,  where  he 
had  gone  in  quest  of  health.  He  was  born  in 
1870  and  was  graduated  from  Lehigh  University 
in  1892.  For  four  years  he  was  assistant  city 
surveyor  of  Charleston  and  for  the  past  eight 
years  was  engaged  almost  entirely  in  sewer 
work  in  that  city. 

Benjamin  H.  Plynn,  ,1un.  Am.  Soc.  C.  E.,  en- 
gineer of  the  Ohio  State  Board  of  Health,  died 
March  8  at  his  home  in  Columbus,  of  scarlet 
fever.  He  was  hut  27  years  of  age  and  since 
July,  1898,  on  his  grad\iation  from  Ohio  State 
University,  he  had  been  engaged  in  gauging 
streams,  water  supplies,  sewer  systems  and 
watersheds.  He  was  also  state  hydrographer  of 
the  U.  S.  Geological  Survey.  He  will  be  re- 
membered as  the  author  of  a  valuable  letter 
relating  to  residential  septic  tanks,  printed  a 
short  time  ago  in  these  columns. 

Walter  A.  Scott,  since  1890  general  manager 
of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
Railway,  died  March  4.  in  St.  Paul,  aged  03 
years.  His  career  is  another  example  of  the 
reward  of  Industry  and  perseverance.  When 
17  years  of  age  he  obtained  employment  as  ap- 
prentice in  a  roundhouse  of  the  Chicago,  Iowa 
&  Nebraska  Railway,  and  rose  gradually  until 
In  1885  he  became  assistant  general  superin- 
tendent of  motive  power  of  the  Chicago  & 
Northwestern  Railway.  For  the  nine  years 
previous  to  1896  he  was  general  superintendent 
of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
Railway. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANQED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  288,  21,  23  and  30. 


Notes. 

Bricks  in  Cape  Town,  South  Africa,  are  re- 
ported to  cost  from  $22.50  to  $27.50  per  thou- 
sand. It  is  stated  in  "Consular  Reports"  for 
February  that  they  are  so  poorly  made  that  they 
have  to  be  plastered  with  stucco  to  keep  them 
from  being  destroyed  by  the  action  of  the 
weather.  These  bricks  are  usually  2Vix4M!x9 
inches  in  size. 

Telegraph,  Telephone  and  trolley  line  pole 
expense  is  being  subjected  to  a  considerable 
economy  at  Battle  Creek,  Mich.,  where,  it  is  re 
ported,  the  poles  are  ordered  5  feet  short  and 
are  doweled  and  strapped  to  Portland  cement 
concrete  bases,  which  extend  down  to  their  re- 
quired depth  below  the  surface  of  the  ground 
and  thus  prevent  decay  in  that  part  of  the  pole 
where  it  is  likely  to  be  the  most  rapid  and 
troublesome.  The  base  has  an  octagonal  cross- 
section  with  four  vertical  strips  of  scrap  iron 
projecting  from  its  sides  and  anchored  to  the 
bottom  so  as  to  receive  the  flattened  sides  cf 
the  pole  to  which  they  are  bolted.  The  sav- 
ing is  said  to  be  from  35  to  50  per  cent. 

The  Cost  of  the  Siberian  Railroad  up  to  Octo- 
ber last  is  stated  is  an  extract  from  the  "Rus- 
sian Economical  Review"  to  he  $401,700,000.  In 
1899,  the  expenses  averaged  $3,870  per  mile.  As 
faster  train  service  becomes  necessary  the  cost 
will  be  increased;  so  that  it  is  estimated  that 
for  the  entire  5,146  miles  of  road  an  annual  ex- 
pense of  $41,200,000  will  be  incurred  to  cover 
interest  and  maintenance  charges.  To  meet 
this  expense  the  traffic  should  reach  400,000  me- 
tric tons  of  freight  per  year.  In  1899  the  traffic 
amounted  to  40.000  metric  tons,  and  in  1900  to 
45.000  tons.  It  is  thought  that  the  small  in- 
crease in  traffic  has  been  due  in  jiart  to  Chinese 
riots  and  bad  harvests  for  two  consecutive 
years. 


SUNDRY   CIVIL   APPROPRIATIONS. 

I'ubllc  Document  No.  157,  as  passed  by  Congress, 
provides  for  the  following  appropriations  and  con 
Mnuations  of  appropriations  for  public  buildings,  fur 
the  year  ending  June  30,  1004— P.  O.,  I'ost  Office ; 
C.   11.,  Custom  tlouse ;  Ct.  H.,  Court  House ; 

Alabama. — Anniston,  P.  O.,  $25,000  ;  Montgomery, 
Ct.   H.   and  P.  O.,  $40,000. 

Arkamaa. — Ft.   Smith,   Ct.  H.,  P.  O.,  etc.,  $75,000. 

Ualifornta. — Fresno,  P.  O.  and  Ct.  H.,  $2.'),000 ; 
I,os  Angeles,  P.  O.  and  Ct.  H.,  $212,500  ;  San  Fran- 
cisco, C.  H.,  $125,000. 

Colorado. — Colorado  Springs,  P.  O.  and  Ct.  H.,  $33,- 
750;    Leadvllle,   P.    O.,   $:i5,000. 

Connecticut. — Hartford,  C.  H.  and  P.  O.,  $190,000  ; 
.Merlden,  P.  O.,  $25,000  ;   VVaterbury,  P.  O.,  $33,750. 

District  of  Columbia. — -Laboratory,  National  Bureau 
of  Standards,  $150,000;  Treasury,  Butler  and  Winder 
Bldgs.,  $25,000;  Ventilating  Appar.,  Treasury  Bldg., 
$175,000;  Freedmen's  Hospital  Bldg.,  $50,000;  Ite- 
pairs  to  Capitol,  $295,850;  Bldg.  for  Dept.  Agricul- 
ture, $250,000  ($100,000  at  once,  and  limit  of  cost, 
$1,500,000). 

Florida. — Jacksonville,  P.  O.,  C.  H.,  etc.,  $30,000; 
Tampa,  Ct.  H.,   P.  O.,  and  C.  H.,  $115,000. 

Georgia. — Macon,  Ct.  H.  and  P.  O.,  $48,000 ;  Ath- 
ens, P.  O.  and  Ct.  H.,  $25,000. 

Illinois. — Chicago,  P.  O.  and  Ct.  H.,  $570,000 ; 
Springfield,  Ct.  H.  and  P.  O.,  $125,000. 

/ni/iuno.— Hammond,  P.  O.-  and  Ct.  H.,  $35,000; 
Indianapolis,   P.  O..  Ct.    H.,   and  C.   H.,  $600,000. 

lotia. — Boone.  P.  O.,  $25,000 ;  Waterloo,  P.  O.  and 
Ct.    H.,    $37,500. 

Kanma. — Emporia,  P.   O.,   $26,000. 

Kentucky. — Paducah,  P.  O.,  Ct.  H.,  etc.,  $45,000. 

Maine. — Augusta,   P.  O.,  Ct.  H.,  etc.,  $125,000. 

Maryland. — Baltimore,  C.  H.,  $400,000 ;  Cumber- 
land,  Ct.   H.  and  P.  O.,  $50,000. 

Masauchasetts. — Holyoke,    P.   O.,   $33,750. 

Michigan. — Battle  Creek,  P.  O.,  $25,000 ;  Kalama- 
zoo,  P.   O.,   $30,000. 

Minnesota. — Minneapolis,  P.  O.,  $225,000. 

Mississippi. — Biloil,  P.  O.,  Ct.  H.  and  C.  H.,  $31,- 
250. 

Missouri. — Joplin,  P.  O.,  $75,000  :  KhksvlUe,  P.  O., 
$30,000;   St.  Louis,  P.  O.,   $137,500 

Montana. — Butte,  1'.  C,  $175,000. 

yebraska. — Hastings,  P.  O.,  $60,000 ;  Lincoln,  Ct. 
11.  and  P.  C,  $175,000  ;  Norfolk,  P.  O.,  $85,000. 

yew  Jersey. — Atlantic  City,  P.  O.,  $31,250;  Eliza- 
l)eth,   P.   O.,    $33,750. 

New  York. — Ellis  Isl.,  N.  Y.  City,  additions  to  hos 
pital.  $100,000;  construction  new  Island  near  Ellis 
Isl.,  $150,500  (In  all,  $;i80,o00)  ;  Jamestown,  P.  O., 
$35,000 ;  l.ockport,  I'.  O.,  $;<0,000 ;  New  York,  C.  H., 
$300,000,  and  appraisers'  warehouse,  for  elevators. 
$30,000. 

North  Carolina. — Greensboro,  Ct.  H.,  P.  O.,  etc., 
$41,650. 

North  Dakota. — (jrand  Foi-ks,  P.  O.  and  Ct.  H., 
$41,250. 

O/iio.— Cleveland,  V.  O..  C.  H.,  and  Ct.  II.,  $400, 
000;    Zanesvllle,    P.   O.,   $27,500. 

Oklahoma. — Guthrie,  P.  O.  and  Ct.  H.,  $;15,000 ; 
Oklahoma   City,  P.  O.,  $35,000. 

Orcffon.— Portland,  P.  O.  and  Ct.   H.,  $175,000. 

Pennaylranitt. — Allentown,  P.  O.,  $25,000  ;  McKees 
port,  P.  O.,  $25,000;  New  Castle,  P.  O.,  $31,250; 
.Scranton,  P.  C.  etc.,  $70,000;  Wllkesbarre,  P.-  O., 
$25,000. 

Rhode  Island. — Providence  P.  O.,  Ct.  II.,  and  C.  II., 
$125,000. 

So.   Carolina. — Florence,  P.   O.   and  Ct.   H.,  $25,000. 

Bo.  Dakota. — Aberdeen.  P.  O.,  $75,000;  Deadwood, 
P.  O.  and  Ct.   H.,  $50,000. 

Tennessee. — Greenville,  P.  O.  and  Ct.  II.,  $27,500: 
Memphis,  C.  H.,  Ct  H.,  and  P.  O.,  $175,000;  Nash- 
ville, C.  H.  and  P.  O.,  $7.").000. 

Texas. — Beaumont.  P.  ().  and  Ct.  H.,  $70,000 ; 
Dallas,  Ct.  II.  and  P.  O..  $12,1,000;  Laredo.  P.  O..  Ct. 
II.,  and  C.  H.,  $37,500;  Sherman,  P.  O.  and  Ct.  H., 
$31,250;  Waco,  Ct.   II.   and  P.  O.,  $75,000. 

Utah. — Ogden,  I*.  O.  and  Ct.  H.,  $50,000  ;  Salt  Lake 
City,  Ct.  II.  and  P    0.,  $225,000. 

Vermont. — Burlington.  1'.  O.  and  C.  II.,  $145,000; 
Newport,  Ct.  H..  P.  O.  and  C.    II..  $25,000. 

Virginia. — Alexandria,  ('.  II.  and  P.  O..  $40,000: 
Charlottesville,  P.  O.  and  Ct.  H.,  $25,000:  Newport 
News,  C.   H.  and  P.  •<)..  $100,000. 

West  Virginia. — Huntington,  P.  O.  and  Ct.  II,,  $31.- 
2.'j0;  Wheeling,  P.  O,.  Ct,   II,,  and  C,  H,,  $100,000, 

Wisconsin. — Ban  tMaIre,  Ct.  H.  and  P.  O.,  $80,000  ; 
(Jreen  Bay,  P.  O.  and  Ct.  H..  $35,000 ;  Superior,  P. 
0„   Ct,   H.,  and  C,   IL,  $50,250. 

Wyomina. — Evanston.  P.  O.  and  Ct.  H.,  $25.000 ; 
Laramie.  P.  C,  $25,000. 

HaicaU. — Honolulu,   immigrant  sta,,   $.30,000, 

Harbor  and    River   Work. 

.Mahama. — Mobile  Harbor.  $200,000;  constr.  locks 
and  dams  No.  1,  2  and  3  In  Tomblgbee  and  Warrior 
Klva,,    $200,000. 

.Arkansas. — Improv.  Ounchlla  and  Black  Ulvers. 
Ark.,  and  Louisiana,  by  constr.  lock  No.  4  near  Mon- 
roe. La.,  and  lock  No,  ti  near  Roland  Raft,  Ark.. 
$250,000. 


California. — Removal  Bloasam  Rock,  San  Francisco 
Harbor,  $50,000;  Oakland  Harbor,  $31,000;  San 
Diego  Harbor,  $92,850 ;  constr.  channel,  San  Pablo 
Hay,  $200,000 ;  dredging  and  constr.  canal,  Stockton 
and  Mormon  channels,  $50,000;  constr.  breakwater, 
San    Pedro  Harbor,  $500,000. 

Connecticut. — New  Haven  Harbor,  $63,074 ;  New 
London    Harbor,   $60,000. 

Florida. — Channel  In  Tampa  Bay  from  Gulf  of  Mex- 
ico to  Port  Tampa,  $186,338  ;  Blscayne  Bay,  $250.- 
000 :  St.  John's  Rlv.,  from  Jacksonville  to  ocean, 
$350,000. 

Georgia. — Cumberland  Sound,  $400,000  ;  Savannah 
Harbor,    $720,000. 

Illinois. — Calumet  Harbor,  $204,480,  Waukegan, 
111.,   $240,000. 

Kentucky. — Kentucky  Rlv.,  $200,000 ;  locks  and 
dams.  Big  Sandy  Rlv.,  West  Virginia  and  Ky.,  $50,- 
000. 

Maryland. — Harbor  at  Southwest  Baltimore,  $221,- 
000 ;  channel  of  Curtis  Bay,  Baltimore,  $146,000. 

Massachusetts. — Boston  Harbor,  35-ft.  channels 
from  Navy  Yard,  and  Chelsea  and  Charles  Rlv.  bridges 
to  President  Koads  through  Broad  Sound  to  ocean, 
$150,000;  Fall  River  Harbor,  $117,412;  Gloucester, 
.Mass.,   $60,000. 

Michigan. — Ludlngton  Harbor.  $105,000  ;  Marquette 
Harbor,  $80,000;  Saugatuck  and  Kalamazoo  Rlv., 
$100,000;  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal,  $178,000;  Detroit  Rlv.,  from  Detroit  to  Lake 
Erie  (Plan  A).  $450,000;  Middle  and  West  Neeblsh 
channels,  St.  Mary's  Rlv.,  $800,000. 

Mississippi. — Pascagoula  Rlv.,  from  3  ml.  above 
Dog  Rlv.  to  17-ft.  contour.  Miss.   Sound,  $100,000. 

Mississippi  River. — Between  St.  Paul  and  Mlnneapo 
Us,  $223,579;  Southwest  Pass,  $1,000,000;  from  Ohio 
Rlv.  to  Missouri  Rlv.,  $650,000 ;  from  Missouri  Rlv. 
to  St.  Paul,  $400,000;  under  Miss.  Rlv.  Comn.,  from 
Head  of  Passes  to  Ohio  Rlv.,  $2,000,000. 

New  Jersey. — Arthur  Kill,  channel  from  Kill  von 
Kull  to  Rarltan  Bay,  N.  Y.  and  N.  J.,  $150,000  ;  Pas- 
saic Rlv.,  Montclair  bridge  to  Staten  Isl.  Sound, 
$100,000;  Delaware  Rlv.,  Christian  St.,  Phlla.,  to 
Delaware  Bay,  $1,400,000. 

New  York. — New  York  :  Bay  Ridge  and  Red  Hook 
channels,  $272,000 :  and  Ambrose  channel,  $73:1,000. 
Buffalo:  Lake  Brie  entrance  to  Black  Rock  Harbor, 
$200,000. 

OWo.— Ashtabula  Harbor,  $118,000;  Toledo  Har- 
bor,  $190,000;    Cleveland   Harbor,   $227,500. 

Ohio  River. — Below  Pittsburg,  dams  No.  13  and  18, 
$450,000;  dams  No.  2,  3,  4  and  5,  $:I00,000  ;  lock  at 
dam  No.  8.  $200,000;  lock  at  dam  No.  11,  $200,000; 
dam  No.   37,  $400,000. 

Pennsylvania. — Monongahela  Rlv.,  lock  and  dam 
No.  2,  $455,961. 

South  Carolina. — Charleston  Harbor,  $60,000 ;  Win- 
yaw  Bay,  $100,000 ;  Great  Pedee  Rlv.,  upper  portion, 
$40,000. 

Tennessee. — Tennessee  Rlv.,  below  Chattanooga, 
$350,000. 

Texas. — Galveston  Harbor,  channel  and  Jetties, 
$300,000,  and  channel  from  outer  end  of  inner  bar 
to  51st  St.,  $200,000;  Galveston  Ship  Channel  and 
Buffalo  Bayou  (divisions  1  and  2),  $500,000;  Trinity 
Rlv.,   between  mouth  and   Sect.    1,  $250,000. 

Virginia. — Hampton  Roads.  $215,000 ;  Norfolk 
(Hospital  Point),  $183,957 ;  Appomattox  Rlv.  at 
Petersburg,  $175,000. 

Washington. — Tacoma  Harbor,  $100,000  ;  mouth  of 
Columbia    Rlv.,   $1,000,000. 

Miscellaneous. 

California. — B^'og  bell  and  light,  Southampton  Shoal, 
San  Francisco,  $30,000 ;  Barrack,  Natl.  Home  Dis- 
abled Soldiers,  Santa  Monica,  $30,000. 

Connecticut. — Peck's  Ledge  fog  signal  sta.,  Nor- 
walk,  $29,000. 

District  of  CoI«m6tn.-T-NatlonaI  Museum  Bldg., 
Smithsonian  Inst.,  $250,000  (total  cost  not  to  exceed 
$3,500,000)  ;  roads,  bridges,  water  supply,  sewerage, 
etc.   National  Zoological  Park,  $95,000. 

Florida. — Hlllsboro  Inlet  light  sta.,   $25,000. 

Kansas. — U.  S.  Penitentiary,  Ft.  Leavenworth,  $75,- 
000.  ,  ■ 

Maine. — Quarantine  Sta.,  Portland,  $50,000 ;  light- 
house. Ram  Isl.  Ledge,  I>ortland,  $50,000. 

Massachusetts. — Broad  Sd.  Channel  light  sta.,  Bos- 
ton, $75,000  (total  not  over  $188,000). 

Michigan. — Foundation  light  sta..  Spectacle  Reef, 
Lake  Huron,  $54,100;  light  sta..  Middle  Isl.,  Lake 
Huron,  $25,000. 

New  Jersey. — Power  house,  at  powder  depot,  Dover, 
N.    J.,    $30,000. 

New  York. — Lamp  shop,  TompklnsviUe,  S.  I.,  $50,- 
000 ;  enlargement  Governor's  Isl.,  N.  Y.  Harbor,  $160,- 
000. 

Ohio. — Barrack,  Natl.  Home  Disabled  Soldiers,  Day- 
ton,  $55,000. 

Pennsylvania. — 3-sty.  and  basement  storehouse, 
Schuylkill  Arsenal,  Phlla,,  $125,000;  and  roof  for 
annex  to  storehouse  No,  3,  $25,000. 

So.  Dakota. — Battle  Mt.  Sanatorium,  Hot  Springs, 
$:{50,000.  .  .      , 

Tennessee. — Bldgs..  Natl.  Home  Disabled  Soldiers. 
Johnson  City,  $900,000. 

Washington. — U.  S.  Penitentiary.  McNeil's  Isl., 
$30,000. 

Wyoming. — Improvement  Yellowstone  Park,  $250,- 
000. 

llauaii. — Wharf  at  U.  S.  Quarantine  Sta.,  HonoluUu 
$55,000. 

Philippine  Isl. — Bldgs.,  water  supply,  drainage,  etc.. 
Military  Post  near  Manila,  $1,000,000. 

In  I'ubllc  Document  No.  156,  the  following  ap]>ro- 
priatlons  have  been  made  to  supply  deficiencies  In  for- 
nier  appropriations  : 

District  of  Cithtmhin. — Land  and  bldga.  for  Bureau 
lOugrvg.  and  Printing.  $1(M),II00.  Municipal  Bldg.. 
$2.".0.000, 

Illinois. — Champaign,  P.  O.,  $30,000. 

Louisiana. — Natchltocbea,  P.  O.,   $30,000. 
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Miohl0an.—Vt  Brady,  barracks,  $128,000. 

Minouri. — St.  Joseph.  V.  C,  $50,000. 

Xew  Jenev. — Bllzabetb,  P.  O.,  $00,000;  Atlantic 
City,  P.  O.,    $25,000. 

Xorth  Carolina ^Durham,  P.  O.,  $30,000. 

So.  DaJcota. — Pierre,  P.  O.  and  Ct  H.,  $30,000: 
I'ankton,  P.  O.,  $30,000. 

yrathiHBton. — ^Tacoma,  P.  O.,  Ct.  H.,  and  C.  H., 
$30,000 ;  Spokane,  P.  O.,  Ct.  H.,  and  C.  H.,  $30,000. 

In  PnbUc  Document  No.  161,  Sec.  2,  the  erection 
of  following  bldgs.  Is  authorized,  under  limit  speci- 
fied: 

nUnoit. — Sterling,  P.  O.,  $40,000;  Champaign,  P. 
O.,  $70,00a 

Louisiana. — Natchitoches,  P.  O.  and  land  office, 
$60,00a 

jr<cMVM.— Traverae  Oty,  P.  O.,  $50,000. 

ili»»ouri. — Moberly.  P.  O.,  $35,000;  Columbia,  P. 
O..   $35,000. 

So.  Datota. — Pierre,  P.  O.,  Ct  H.,  and  land  office, 
$lTO,OeO;   Yankton,  P.  O.,  etc.,   $80,000. 

Wathinyton. — Tacoma,  P.  O.,  Ct.  H.,  and  C.  H., 
$400,000 ;  Spokane  Falls,  P.  O.  and  Ct.  H.,  $400,000. 

WATER. 

Phocnis,  Ariz. — J.  S.  Stewart,  of  Louisville,  Ky.. 
and  H.  H.  Hudson,  of  Cincinnati.  O..  are  reported 
interested  in  the  damming  of  Verde  River,  about  15 
miles  north  of  Phoenix,  for  the  purpose  of  irrigating 
the  lands  along  the  river. 

Pocahontat,  Ark-^A.  charter  has  been  granted  to 
the  Pocahontas  Light,  Water  Sc  Mfg.  Co.,  with  a  cap- 
ital stock  of  $50,000.  to  operate  an  electric  light  and 
water  system,  ice  plant  and  cold  storage.  W.  T. 
Avera.  Pres. ;  P.  H.  Miller,  Secy. 

S<K-rome«to,  Cal. — The  following  bids  are  reported 
opened  by  the  Bd.  of  City  Trus.  on  Mar.  2  for  water 
mains :  The  City  St.  Improv.  Co..  $95.574 ;  the  Francis 
Smith  Co..  $95.633 ;  Kisdon  Iron  &  Locomotive  Wks., 
$S>1.999;  W.  W.  Montague  &  Co.,  $98,630;  Schaw- 
Batcher  Co.,  $88,443. 

f'retno,  Cal. — A  charter  has  been  granted  to  the 
Coallnga  Consolidated  Water  Co.  Principal  place  of 
business,  Fresno.  Capital,  $50,000.  H.  H.  Welsh  and 
E.  K.  Manheim,  of  Fresno,  are  among  the  directors. 

Vatlejo,  Cal. — The  following  contracts  have  been 
awarded  for  100  tons  of  12-ln.,  75  tons  of  10-in.  and 
110  tons  of  6-in.  cast  iron  pipe,  also  5  tons  of  spe- 
cials, valves,  etc..  bids  for  which  were  received  by 
the  city  Mar.  2  (A.  P.  Noyes.  City  Engr.)  :  For  ma- 
•  terial,  the  Crane  Co..  of  San  Francisco.  $11,797,  and 
labor,  K.  C.  Mattingly,  of  San  Francisco,  $7,900. 

San  Pedro,  Cal. — The  work  contemplated  by  the 
Seaside  Water  Co.  will  cost  about  $60,000.  Jean 
Drake,  Auditor ;  O.  K.  Parker.  Engr.  in  Charge. 

Eait  Chicago,  Ind. — H.  E.  Jones.  City  Clk.,  writes 
that  the  Council  contemplates  putting  in  a  new  in- 
take, to  cost  about  $30,000.  Isaac  Wilcockson.  Engr. 
in  Charge. 

Oakland  City,  Ind. — The  Oakland  City  Water  Works 
Co.  has  been  incorporated,  with  a  capital  of  $35,000. 
to  build  water  works. 

Clinton,  Ind. — The  Council  is  reported  to  be  con- 
sidering the  question  of  constructing  water  works. 
Engineer,  A.  F.  Maltby,  of  Chicago,  111. 

South  McAlenter,  Ind.  Ter. — The  contract  for  build- 
ing water  works  and  a  sewerage  system  is  stated  to 
have  been  awarded  to  Dunigan  &  Sykes.  of  Shenan- 
doah, la.     The  plant  will  cost  $150,000. 

Hewport,  Ky. — The  General  Council  of  Newport  has 
made  a  contract  with  J.  T.  Earle  and  associates,  to 
supply  water  to  the  towns  of  Latonla  and  Central 
Covington,  on  the  other  side  of  Licking  River.  The 
Earle  Co.  is  to  stand  the  expense  for  making  all  con- 
nections, which  will  cost  about  $10,000. 

Pikeville,  Ky. — The  Crystal  Water  Works  Co..  of 
PBte  County,  has  filed  articles  of  Incorporation  with 
the  Secretary  of  State;  capital.  $15,000. 

Crowley.  La. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Ut.  Airy,  Md. — A  press  report  states  that  the  clti- 
lens  of  Mt.  Airy  are  about  to  purchase  from  the  B. 
&  O.  B.  R.  Co.  a  piece  of  elevated  ground  known  as 
the  Sanatorium  site,  from  which  the  town  will  re- 
ceive a  good  supply  of  water.  As  soon  as  a  supply 
of  water  la  secured,  provision  will  be  made  to  fur- 
ther protect  the  town  from  flre. 

Quincy,  Ua»a. — The  City  Council  is  stated  to  have 
passed  an  order  appropriating  $30,000  for  water  ser- 
vice. 

Uelrote,  Mast. — Bids  will  be  received  by  W.  Dabney 
Honter,  Engr.  and  Supt  of  Pub.  Wks..  until  Mar.  21 
for  famishing  cast  iron  pipe  and  specials,  gates  and 
hvdrants.  Approximately,  463.393  tons  of  4  to  12-ln. 
pipe. 

Mernmac,  llat». — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Blackduck,  Minn. — Fairbanks,  Morse  &  Co.,  of  St. 
Paul,  is  stated  to  have  secured  the  contract  for  wa- 
ter works,  at  $5,307. 

St.  Louit,  Mo. — Bids  are  wanted  Mar.  24  for  fur- 
nishing and  delivering  at  city  pipe  yard,  about  4,525 
tons  cast  iron  coated  water  pipes.  450  tons  cast  Iron 
co&ted  special  castings.  191  6,  10,  12,  20  and  .36  In. 
stop  valves  and  500  flre  plugs :  also  for  excavating, 
hauling  and  taylng  about  101,050  lin.  ft.  6,  12,  15, 
20  and  36-ln.  water  pipes,  taking  up  6,300  lln.  ft. 
6-in.  water  pipe,  furnishing  8,000  lbs.  wrought  iron 
straps,  bands,  etc.  Hiram  Phillips,  Pres.  Bd.  Pub. 
Improv. 

Havre,  Mont. — The  City  Coandl  Is  stated  to  have 
emplojed  Ehigr.  J.  C.  Ralston  to  make  an  estimate 
for  mtns  water  to  this  city  from  Healy  Giant  Spring. 
3  nules  east  of  this  city.  He  estimates  the  cost  at 
$20,000.  The  city  will  put  In  its  own  system  of 
mains  and  standplpes.     G.  T.  Sanderson  Is  Cflty  Clk. 

Malta,  Mont. — It  Is  proposed  to  organize  a  Citizens' 
Irrigation  Company  here,  to  dam  Milk  River  near  Dod- 
son  for  Irrigating  the  valley.  Jadge  Davidson  and 
R.  W.  Garland  are  reported  Interested. 


fleleiio,  Mont. — A  press  report  states  that  the  right 
of  the  city  to  build  and  operate  water  works  has  been 
affirmed  by  the  U.  S.  Circuit  Court  of  Appeals.  The 
Helena  Water  Works  Co.  sought  to  restrain  the  city 
from  such  action. 

Broken  Bote,  ^cb. — The  citizens  are  stated  to  have 
voted  on  Mar.  3  to  issue  $13,000  bonds  for  the  pur- 
chase of  the  water  works.  ^ 

Littleton,  N.  H. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Camden.  N.  J. — The  Monroe  Water  Co.,  of  Camden, 
has  been  Incorporated,  with  a  capital  of  $30,000.  to 
operate  water  works  for  the  Township  of  Monroe. 
Gloucester  County.  Incorporators :  Wm.  P.  Welser 
and  Chas.  W.  Scott.  Camden;  Eli  B.  Marsh,  of  Will- 
lamstown,  and  others. 

Trenton.  2f.  J. — Campbell's  Ridge  Water  Supply  Co. 
has  been  Incorporated,  with  a  capital  of  $1,000,000. 
to  build  water  plants  for  the  supply  of  pure  water. 
Incorporators ;  C.  B.  Rltten,  of  Carbondale,  Pa. ;  E. 
J.  Gallagher,  of  Plttston,  Vn;  Edwin  Cook,  of  Tren- 
ton, and  others. 

Jamestown.   N.  Y. — Gov.  Odell  has  signed    the  bill 

authorizing   Jamestown   to  acquire   the  plant   of  the 

Jamestown   Water   Supply   Co.,  and   the  stock   of  the 
Falconer  Water   Supply  Co.   for  $600,000. 

Cotton,  N.  Y. — A  company  is  reported  formed,  with 
a  capital  of  $50,000,  with  Wm.  Edw.  Lindsay  and 
Frank  K.  Andrews,  as  directors,  to  construct  reser- 
voirs and  lay  pipe  In  Colton,  ParlshviUe  and  Pierce- 
fleld. 

Cohoes,  N.  Y. — The  Water  Bd.  on  Mar.  2  adopted 
a  resolution  authorizing  the  entire  board  to  act  as  a 
committee  to  secure  the  services  of  an  engineer  to 
advise  the  Bd.  on  the  betterment  of  the  water  supply. 

Yunkers,  N.  Y. — Bids  were  opened  by  the  Bd.  of 
Water  Comrs.  Mar.  5  for  the  following  material — 
a,  335  lengths  of  24-In.  pipe  at  2,811  lbs.  per  length 
of  12  ft. ;  b,  20  tons  of  24-ln.  special  castings ;  c,  500 
lengths  of  8-In.  pipe  at  600  lbs.  per  length  of  12  ft. ; 
d,  500  lengths  of  6-ln.  pipe  at  400  lbs.  per  length  of 
12  ft. ;  e,  50  lengths  of  4-ln.  pipe  at  250  lbs.  per 
length  of  12  ft. ;  f.  totals  (price  given  per  ton)  :  John 
Fox  &  Co.,  a,  $33.80  ;  b.  $59  ;  c,  $33.80  ;  d.  $34.90  ;  e. 
$34.90;  f.  $23,227.  Warren  Fdry.  &  Machine  Co..  a, 
$32.40 :  b,  $61  ;  c.  $32.40 ;  d.  $32.40 ;  e.  $32.40 ;  f. 
$22,254.  M.  J.  Drummond  &  Co..  a,  $33;  6,  $61.60; 
c.  $33;  d,  $34;  e.  $35;  f,  $22,756.  U.  S.  Cast  Iron 
Pipe  &  Fdry.  Co.,  a.  $33.90 ;  b.  $66.90 ;  c.  $33.90 ;  d, 
$33.90;    e.   $33.90;   f,  $23,348.     Camden    Iron   Wks., 

a,  $33.40 ;  6,  $58  ;  o.  $33.40 ;  d,  $33.40 ;  e.  $33.40 ;  t, 
$22,843. 

Elizabeth  City,  N.  C. — Four  charters  have  been 
granted  to  David  B.  Banks  and  M.  W.  OCfut,  of  Balti- 
more. Md.,  and  C.  M.  Ferebee,  of  Elizabeth  City — 
these  being  the  Elizabeth  City  Light  &  Power  Co., 
capital.  $100,000;  the  Elizabeth  City  Gas  Co.,  cap- 
ital, $75,000  ;  the  Elizabeth  City  Sewerage  Co..  cap- 
ital. $100,000.  and  the  Elizabeth  City  Water  &  Power 
Co.,  capital,  $100,000. 

Fargo.  N.  D. — It  Is  stated  that  bids  are  wanted 
Apr.  6  for  delivering  a  5,000,000  gal.  pumping  engine. 
J.  M.  Thompson,  Supt.  of  Water  Wks. 

Brookville,  O. — I.  V.  Miller,  Corporation  Clk.,  writes 
that  bids  will  be  received  Apr.  3  for  water  works,  to 
cost  about  $24,000.  Engineer,  John  P.  Force,  of  Co 
lumbus. 

Columbus,  O. — An  ordinance  providing  for  the  issue 
of  $50,000  bonds  for  an  addition  to  the  water  dis- 
tributing system  has  been  approved  by  the  Bd.  of 
Pub.  Wks.,  and  recommended  to  Council. 

Cleveland,  O. — Bids  are  wanted  Apr.  1  for  $200,- 
000  water  works  bonds.  A.  Biesinger,  Chmn.,  Finance 
Com.,  City  Council. 

Cleveland,  O. — Bids  are  wanted  Apr.  3  for  furnish- 
ing and  delivering  395  ft.  of  48-in.  riveted  steel  wa- 
ter pipe.     Chas.  P.  Salen,  DIr.  Pub.  Wks. 

Wooster,  O. — J.  B.  Mlnier,  City  Clk.,  writes  that 
the  matter  of  extending  and  improving  present  water 
works  Is  being  strongly  agitated  and  experts  con- 
sulted as  to  best  means  of  securing  better  and  more 
adequate  supply.  Test  wells  have  been  driven,  and 
probably  others  will  be  soon.  Matter  is  In  charge 
of  Water  Wks.  Trus.  and  Committees  from  City  Coun- 
cil and  Bd.  of  Trade.  No  definite  conclusion  yet  ar- 
rived  at. 

Coyle,  Okla.  Ter. — The  House  has  passed  the  bill 
authorizing  the  construction   of  water  works. 

Oeary,  Okla.  Ter. — The  House  has  passed  the  bill 
legalizing  the  election  at  Geary,  Feb.  24,  by  which 
$52,000  was  voted  for  water  works. 

Bobart,  Okla.  Ter. — D.  B.  Morgan,  City  Clk.,  writes 
that  it  is  proposed  to  construct  water  works,  at  a 
cost  of   $50,000. 

Portland,  Ore. — Articles  of  incorporation  have  been 
filed  with  the  County  Clerk  by  the  Portland  Irriga- 
tion Co.  to  appropriate  and  use  water,  building,  con- 
structing, owning,  purchasing,  leasing  and  otherwise 
acquiring  and  maintaining  water  rights,  reservoirs, 
ditches,  canals,  etc.,  for  the  irrigation  of  lands ;  cap- 
ital, $100,000.  Incorporators:  Bobt.  Galloway.  C.  H. 
Bail,  and  others. 

Clearfield,  Pa. — Bids  will  be  rejielved  by  the  Clear- 
field Water  Co..  Clearfield,  until  Apr.  1  for  complet- 
ing a  collecting  reservoir,  which  was  constructed  In 
part   last  season. 

Sewickley,  Pa. — Bids  are  wanted  Mar.  20  for  $60,- 
000  water  works  bonds.  C.  A.  Atwell,  Chmn.  Finance 
Com. 

Allentown,  Pa. — Local  press  reports  state  that  the 
following  bids  were  opened  by  the  Water  Bd.  on  Mar. 
3  for  building  a  pipe  line  from  this  city  to  Schantz's 
Spring :  a,  26,000  ft.,  price  per  lin.  ft. ;  6,  1st  total ; 

c,  rock  excav.  per  cu.  yd. ;  d,  earth ;  e,  standpipe 
complete ;  and  f,  2d  total ;  Geo.  H.  Hardner,  a.  $7.90 : 

b,  $205.400 ;  c,  $2.50 ;  d,  75  cts. ;  e,  $4,160 ;  f,  $197,- 
860.      H.   E.   Crllly.  a,  $7.48;    b,  $194,480;  c,   $2.48; 

d.  38  cts. :  e,  $4.070 ;  f.  $199,150.  Geo.  W.  Shoe- 
maker &  Co..  a,  $7.80:  6.  $202,800;  c,  $1.25;  d,  30 
cts. ;  e,  $6,800 ;  f,  $209,500.  D.  J.  McNIchol,  Phila- 
delphia, Pa.,  a,  $11.23;  b,  $291,980;  c,  $4.37;  d, 
$4.37 :  e.  $4.577 ;  f.  $296,517.     Richards  &  Gaston,  o, 


^f:^^  '  A.^^2''^*"> ;  c,  $3  ;  d.  $1 :  e,  $5,200 ;  f.  $237.- 
i)00.  Schiffner  Bros.  &  Co.,  Stroudsburg.  «.  $7.50:  h. 
$190,000;  c,  $1.50;  d,  50  cts.;  e.  $4,100;  f,  $195,000. 
Allentown  Paving  &  Constr.  Co.,  u,  $8.45  :  b.  $219,700: 
c.  $2.75  ;  d,  $1.25  :  e.  $5,500  :  f.  $225,200.  Jas.  Nagle 
§rln^'  <i'  ^hl^'-  ''■  »187.«00:  e,  $:{;  d.  75  cts.;  e, 
$5,395  ;  f,  $197,600.  C.  H.  Eglee  &  Co..  Boston,  Mass.. 
o,  $7.42;  6  $192,920;  c.  $2,50;  d.  $1;  e.  $4,600;  /, 
$199,100.  TIppett  &  Wood  presented  3  bids  for 
standpipe,  10  ft.  diameter,  100  ft.  high,  as  follows: 
$3,124  without  foundations :  tank  steel  plates,  $2,- 
950,  and  wrought  Iron  plates,  $3,300.  Geo.  H.  Hard- 
ner, of  Allentown,  Is  reported  to  have  secured  the 
contract  at  $197,800. 

Dubois.  Pa. — Mullen  &  Coon  are  stated  to  have  se- 
cured the  contract  for  laying  pipe  from  Anderson 
Creek  for  about  $20,000. 

Alexandria,  S.  D. — The  American  Construction 
Co.,  of  South  Bend,  Ind.,  has  secured  the  contract  for 
constructing  the  water  works;  probable  cost,  $10,000. 

Jackson,  Tenn. — S.  C.  Lancaster,  City  Engr.,  writes 
that  it  is  proposed  to  Install  a  pumping  engine  before 
next  winter,  of  the  horizontal  compound  condensing 
type,  and  of  either  5  or  6  million  gals,  capacity. 
Plans  and  specifications  will  be  prepared  at  an  early 
date. 

Weatherford,  Tex. — J.  T.  Smlther,  of  New  York, 
N.  1'.,  Is  stated  to  have  purchased  the  plant  of  the 
Weatherford  Water,  Light  &  Ice  Co.  The  new  com- 
pany win  expend  $12,000  in  enlarging  and  improving 
the  property.     F.  E.  Merrill  will  be  the  Mgr. 

Port  Arthur,  Tex. — The  Port  Arthur  Water  Co..  of 
Port  Arthur,  has  been  incorporated,  with  a  capital  of 
$100,000.  to  supply  Port  Arthur  with  water,  etc. 
Jas.  Hopkins,  of  St.  Louis.  Mo.,  is  one  of  the  incor- 
porators. 

Lynchburg,  Va. — An  expert  engineer  is  reported  to 
have  been  engaged  to  take  charge  of  the  water  works 
and  to  secure  a  supply  of  water  by  gravity,  an  un- 
dertaking that  will  Involve  an  expenditure  of  $800,- 
000. 

Christiansburg ,  Ya. — The  Town  Council  is  reported 
to   be  considering  the  question  of  constructing  water 

works. 

Seattle,  Wash. — The  following  bids  are  reported  to 
have  been  opened  Feb.  28  for  the  1st  Ave.  water 
main:  J.  Markey,  $13,177;  J.  Frank,  $11,754;  Bell 
&  Price,   $12,713;   Stirrat  &  Goetz,  $12,667. 

The  Bd.  of  Pub.  Wks.  is  stated  to  have  rejected  all 
bids  on  the  Dexter  Ave.  water  main  on  the  grounds 
that  they  were  all  too  high ;  probable  cost,  $10,000. 
The  22d  Ave.  water  main  contract  was  made  for  cast- 
iron  pipe  to  F.  McLellan,  for  $32,593,  provided  it 
comes  within  the  limit ;  if  not,  bids  to  be  rejected 
and  readvertisement  ordered. 

Ellensburg,  Wash. — The  Cascade  Lumber  Co.  has 
filed  papers  with  the  County  Auditor  appropriating 
2,000  ft.  of  water  from  Lake  Kichelas,  which  will  be 
utilized  for  Irrigating  in  lower  Yakima  Dist.  The 
company  will  soon  commence  building  a  storage  reser- 
voir near  this  point,  at  an  estimated  cost  of  $25,000. 

Nortli  Yakima,  Wash — ^A.  JE.  Treat  and  J.  M. 
Murchie  are  stated  to  have  filed  papers  appropriat- 
ing 900  cu.  ft.  of  water  out  of  Naches  River  and  70.- 
000  cu.  ft.  from  Bumping  Lake  for  developing  a  large 
body  of  land  near  the  mouth  of  Nile  River.  They 
propose  making  a  large  reservoir  out  of  Bumping  Lake 
for  storage  purposes. 

Rice  Lake,  Wis. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

La  Crosse,  Wis. — It  is  stated  that  It  Is  proposed 
to  construct  three  50-ft.  wells  at  the  pumping  sta- 
tion, to  cost  about  $12,500  each. 

West  Salem,  Wis. — The  Trus.  of  the  County  Asylum 
have  awarded  to  the  Chicago  Bridge  &  Iron  Co.  a 
contract  for  erectlfig  a  tank  at  the  asylum,  to  cost 
$4,800.  The  capacity  of  the  tank  to  be  80,000  gals, 
and  extreme  height  114  ft. 

Evanston,  Wyo. — It  is  reported  that  the  Union  Pa- 
cific R.  R.  Co.  will  construct  a  reservoir  near  Evan- 
ston, to  cost  about  $20,000.  J.  B.  Berry,  Ch.  Engr., 
Omaha,  Neb. 

Stratford,  Ont. — The  citizens  are  stated  to  have 
voted  Mar.  4  to  purchase  the  plant  of  the  Stratford 
Water  Co.  for  $98,000  ;  also  to  issue  $8,000  bonds  to 
improve  the  main  thoroughfare  entering  the  city. 

Sarnia,  Ont. — J.  D.  Stewart.  Town  Clk..  writes  that 
the  citizens  will  vote  on  the  Issue  of  $100,000  bonds 
for  Improving  the  water  works. 

Strathroy,  Ont. — See  "Power,  Gas  and  Electricity." 

Montreal,  Que. — Local  press  reports  state  that  plans 
for  widening  the  aqueduct  have  been  ordered  by  the 
Water  Com.  The  old  channel  Is  about  5  miles  long 
and  50  ft.  wide,  and  it  is  proposed  to  make  It  70  ft. 
all  through  so  as  to  conform  to  the  width  of  the  new 
intake. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Watcrhuru,  Conn. — Bids  will  be  received  Mar.  17  by 
the  Rd.  I'ub.  Wks.  for  constructing  sewers  in  portions 
of  Washington  Ave.  and  Porter  St.  B.  A.  Cairns,  City 
Engr. 

Meriden,  Conn. — W.  S.  Clark,  City  Engr.,  writes 
that  the  H.  Wales  Lines  Co.  secured  the  contract  for 
furnishing' the  Sewer  Dept.  materials  (bids  opened 
Mar.   5),  for    $3,998. 

.Augusta,  Ga. — The  following  bids  were  opened  bv 
City  Council  Mar.  2  for  21,450  ft.  of  pipe  sewers 
from  8  to  24  Inches  in  diameter  (Nisbet  Wlngfleld. 
City  Engr.):  P.  M.  McAuilffe  &  Son.  $10,899:  and 
Hallihan  &  Costello,  Augusta,  $11,86:!  (awarded  con- 
tract). The  prices  for  pipe  of  the  latter  company 
ranged  from  22  cts.  to  87  cts.  per  ft. 

Oalesburg,  III. — John  B.  McAuley,  City  Engr.,  writes 
that  some  new  sewer  work  Is  In  contemplation. 

Rockford,  III. — The  Bd.  of  Local  Improv.  lias  passed 
favorably  on  the  petition  for  a  sewer  in  the  Kents 
Creek  Sewer  Dlst. :  estimated  cost.  $54,000.  The  or- 
dinance providing  for  the  construction  of  a  sewer  on 
Railroad  Ave.  and  11th  St.  has  passed  City  Coimoil; 
estimated  cost,  $7,000.     Edwin  Main,  City  Engr. 
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Huck  Islund,  III. — The  contract  tor  constructing 
Hampton  Drainage  Ditch  (bids  opened  Mar.  3)  has 
been  awarded  to  It.  II.  McWilliams,  of  Mattoou,  Hi., 
10.05  cts.  per  cu.  yard.     Wallace  Trelchler,  Engr. 

Sterling,  III. — The  question  of  establishing  a  sewer- 
age system  Is  reported  under  consideration. 

Evanston,  III. — See  "Paving  and  Roadmalting." 

Conneraville,  Ind. — Bids  are  wanted  Mar.  26  for 
consti'ucting  a  system  at  combined  storm  water  and 
sanitary  sewers  in  this  city.  Jacob  S.  Clouds,  City 
Clli. 

Tcrre  Haute,  Ind. — Bids  will  l)e  received  Mar.  10  by 
the  Bd.  Pub.  Wks.  for  ccustructing  a  pipe  sewer  In 
I)ortions  of  19th  St.     S.  C.  Beach,  Secy. 

Indianapolis,  Ind. — Engr.  Jas.  Nelson  Is  preparing 
plans  for  a  briclt  sewer  through  Jacltson  Pari; ;  esti- 
mated cost,  .$70,000. 

South  McAllister,  Ind.  Ter. — See  "Water." 

Muscatine,  la. — City  .Engr.  A.  P.  Lamborn  has  com- 
pleted surveys  and  estimates  for  a  sewer  from  Roach's 
.Mills  to  the  outlet  at  the  river. 

Madrid,  la. — It  is  stated  that  bids  are  wanted  Apr. 
<i  (readvertlsement)  for  constructing  3,000  ft.  of  10- 
iu.,  2,465  ft.  of  12-in.,  1,560  ft.  of  10-ln.  and  478  ft. 
iif  8-ln.  tile  sewer.     A.  Patterson,  Co.  Aud. 

Des  Moines,  la. — Bids  will  be  received  Mar.  23  by 
(he  Bd.  of  Pub.  Wks.  for  340  Un.  ft.  30,  35,  4S  and 
00-in.,  2  ring  brick  overflow  sewer  and  about  130  Un. 
It.  of  open  ditch  on  portions  of  BlutE  St.  J.  B.  Stout, 
rhmn. 

Ft.  Washington,  Md. — See  "Government  Work." 

Medford,  Mass. — The  Comrs.  of  Sewers  have  or- 
dered the  construction  of  a  sewer  In  Norton  Ave.  and 
.North  St.  The  work  to  be  done  under  the  direction 
if  \Vm.  Gavin  Taylor,  City  Engr. 

Chicopee,  Mass. — City  Engr.  Frank  P.  Cobb  esti- 
mates the  cost  of  extending  the  sewer  in  Bway.  at 
$14,000  and   in  Academy  St.,  $4,000. 

Gloucester,  Mass. — A  joint  Special  Com.  of  City 
Council  has  been  appointed  to  consider  the  question 
of  establishing  a  system  of  sewerage  for  this  city. 
Wlnsiow  L.   Webber,  City   Engr. 

Marblehead,  Mass. — W.  T.  Litchman,  Town  Clk., 
writes  that  the  Com.  in  charge  of  the  construction 
uf  a  sewerage  system  will  report  on  Mar.  16. 

Worcester,  Mass. — liOcal  press  reports  state  that 
(lie  Brandon  Lime  &  Marble  (,'o.,  of  Leicester  .Tunctlon. 
Vt.,  has  secured  the  contract  for  lime  to  be  used  by 
(lie  Sewer  Dept.  this  year,  at  $3.73  a  ton  at  the  \'er- 
mout  works,  and  $6.03  at  the  purification  works  in 
this  city;  total  contract  reported  to  amount  to  $1.50. 
1100. 

Port  Huron,  Mich. — It  Is  stated  that  bids  will  be 
received  by  Supt.  of  Pub.  Wks.  for  wmsti'ucting  a 
main  sewer   in   20th    St. 

Grand  Rapids,  Mich — The  following  bids  for  sewer 
work  were  received  by  Bd.  I'ub.  Wks.  (John  ('.  Brown. 
Clk.)  Feb.  27:  John  Koote,  850  B.  Fulton  St.  and 
Harry  Vander  Veen.  875  Wealthy  Ave.,  $5,090 
I  awarded  contract)  ;  D.  W.  Boyes.  275  Stocking  St., 
$H.078  :  Jas.  .McDermott  &  Son,  315  Bowery  St.,  $5.- 
784,  and  Richard  Pickett,  care  of  A.  B.  Knowison,  35 
Pearl  St.,  $6,804.  The  work  includes  5,984  ft.  of 
pipe  sewere  from  9  to  24  in.  In  diameter,  20  manholes, 
and  17  catch  basins.  The  trench  Is  expected  to  aver- 
age 8  ft.  In  depth,  and  will  be  excavated  In  sand, 
with  a  little  rock  In  one  street.  L.  W.  Anderson,  City 
F^ngr. 

St.  Paul,  Minn. — W.  J.  Preston  has  secured  the 
contract  for  a  sewer  on  Mendota  St.  for.  $8,116,  and 
P.  Dougherty  for  a  sewer  on  Juno  St.,  for  $4,650. 

.S'^.  Louis.  Mo. — Local  press  reports  state  Comp- 
troller Player  has  notified  the  Bd.  of  Pub.  Improv. 
and  Sewer  Comr.  Hermann  that  they  could  now  let 
contract  for  the  construction  of  Blackstone  Ave.  sew- 
er, as  funds  are  available.  The  Intention  is  to  begin 
work   at  once ;   estimated  cost,  $80,000. 

Kansas  City,  Mo. — New  bids  are  about  to  be  asked 
fur  the  construction  of  the  O.  K.  sewer.  It  will  be 
7  ft.  high,  11,000  ft.  long,  and  Is  estimated  to  cost 
$120,000. 

Atlantic  City.  N.  ,1. — City  Engr.  Hackney  Is  re- 
ported to  have  prepared  a  plan  for  the  drainage  of 
the  city.  The  system  Is  designed  to  supplant  the  pres- 
ent one  of  surface  drainage  of  water.  The  under- 
ground system  will  cost  about  $500,000. 

Asbury  Park,  N.  J. — The  City  Council  on  Mar.  2 
sold  $150,000  beach  and  sewer  bonds. 

Plainfield,  N.  J. — The  Com.  on  Sts.  and  Sewers, 
through  its  Chmn.,  Ralph  I.  Tolles,  47  Westervelt 
Ave.,  has  reported  to  Council  on  the  extension  of  the 
present  sewerage  system.  It  estimates  the  cost  at 
$05,000. 

Johnstown,  N.  Y. — The  Bd.  of  Aldermen  Is  stated 
to  have  adopted  a  resolution  authorizing  the  Sewer 
Com.  to  engage  such  assistance  as  they  deem  neces- 
sary in  making  plans  for  an  Intercepting  sewer.  F. 
H.  McKenzIe,  of  Hartford,  Conn.,  will  probably  be 
employed. 

.Albany,  S.   Y. — Bids  will  be  received  .Mar.  10  by  the 

d. -   ,.        .      . 

(ie<l  pipe  sew 
man,  Clk, 

lirooklyn.  A'.  Y. — Bids  will  l>e  received  Mar.  25  by 
.1.  Kdw.  Swanstrom.  Boro.  Pres..  for  constructing  sew- 
ers, outlet  sewers  and  sewer  basins  on  portions  of  sev- 
eral streets.  Knglneer's  estimate:  2.510  lln  ft.  12  and 
15-in.  vitrified  stoneware  pli>e  sewer,  laid  in  concrete; 
3.358  lln.  ft.  .30,  36  and  42-in.  brick  sewer ;  52  man- 
Iioies,  27  receiving  basins,   etc. 

Canajoharie,  Ji.  Y. — Morrell  Vrooman.  of  Giovers- 
vllle,  is  stated  to  have  completed  plans  for  a  sewer- 
age system  for  this  place,  and  contracts  will  prob- 
ably soon  he  let. 

Dunkirk,  A'.  Y.-^.  P.  Groescb,  City  Clk.,  writes,  in 
regard  to  sewers  proposed  for  the  4th  Ward,  that  they 
will  cost  aliout  $50,rt00  and  will  lie  of  tile  pipe.  Jas. 
P.    Morrlssey,   f.'ity    Engr. 


Bd.  of  (Contract  and  Supply  for  constructing  a  vitri- 
1  pipe  sewer  In  jMU'tlons  of  Central  Ave.  1.  Wachs- 
n,  Clli 


liuflalo,  N.  v.— Fred.  Howard,  Geo.  S.  Gatcheli  and 
Robt.  S.  Donaldson  are  stated  to  have  been  ap- 
pointed as  a  Comn.  to  appraise  the  value  of  lands 
to  be  taken  by  the  city  for  the  establishment  of  a 
sewage  pumping  station  to  pump  sewage  from  the 
Hamburg  Canal  sewer  Into  tie  Swan  St.  sewer. 

Bids  are  wanted  Mar.  19  for  constructing  a  24-ln. 
brick  and  a  10,  15,  18  and  20-in.  tile  sewer  In  por- 
tions of  Dewey  and  Kenmore  Aves.  Francis  G.  Ward, 
Comr.  Dept.  Pub.  Wks. 

New  York,  N.  Y. — The  following  bids  were  opened 
Mar.  10  by  J.  A.  Cantor.  Boro.  Pres..  for  sewers  in 
Audubon  Ave. — a,  F.  Thileman,  Jr. ;  b,  W.  J.  Ford ; 
c,  P.  V.  Smith  Contrg.  Co.;  d,  Anthony  Kelly;  e,  Oos. 
Moore;  /,  W.   E.  Welch   (lowest,  $42,5o9)  : 


^1  jE  CI  5d  <u  aj  *■  ^  o  5^ 

»1«  •  ««  £•«■  =•  a  Ja  o  «§ 

■    c^i,  a:j  .  a,'^  o.^  '^  m  o  '«  *^ 
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^Sm  ^S«  -00  -|2  050  «■»  -^  =¥ 

''^TPf-i  ''^■^c-i  icrH  Nco  .S*-"  5®  x'C  .®— 

n $7.50  $7.50  $5.50  $5.00  $200.  $3.00  $20.  $2.'>. 

b 10.00    10.00    10.00      3.00      200.  2.00        ..  30. 

I- 7.50     7.50     4.00     2.00     170.  3.20 

d 5.35      5.09      4.25      2.00      190.  4.50      50.  50. 

<■ 5.50      5.50      3.00      2.00      150.  3.75        .  .  50. 

/ 7.00     7.00     4.00     3.00     150.  IS.OO       .. 

Elizabeth  City,  N:  C. — Sse  "Water." 

Bond  Hill,  O. — Bids  are  wanted  Apr.  3  for  $40,000 
sewer  bonds.     A.  J.  Klphart,  Village  Clk. 

Cincinnati,  O. — Bids  are  wanted  Mar.  19  for  Im- 
proving portions  of  Murdock  Ave.  and  Morris  I'l.  by 
constructing  sewers  and  drains  with  appurtenances ; 
also  until  Apr.  2  for  similar  work  on  portions  of 
Eastern  Ave.  Robt.  Allison,  Pres.  Bd.  of  Pub.  Ser- 
vice. 

The  Bd.  of  Pub.  Service  has  ordered  City  Engr. 
Stanley  to  prepare  plans  and  specifications  for  sewer- 
ing the  south  fork  of  Lick  Run  ;  and  also  a  portion  of 
Pearl    St. 

Cleveland,  0. — Bids  are  wanted  Mar.  19  for  con- 
structing sewers  in  portions  of  5th  Ave.,  Fort  and 
Joseph  Sts.  and  Leonette  PI. ;  also  Apr.  2  for  con- 
structing sewers  In  portions  of  Gordon  Park,  (Jordon 
and  Wellington  Aves.  and  lona  St.  Chas.  P.  Salen, 
Dir.   Pub.   Wks. 

Salem,  0. — Bids  will  be  received  Apr.  3  by  (iCO. 
Holmes,  City  Clk.,  for  constructing  a  sewer  In  por- 
tions Of  East  Broadway  St. 

Toledo,  O. — Legislation  Is  under  way  establishing 
3  new  sewer  districts  :  No.  36,  about  700  acres  with 
disposal  plant,  for  which  24  acres  have  been  ptu- 
ihaaed:  No.  37,  about  800  acres,  and  No.  39,  about 
700  acres.     Geo.  W.  Tonson,  City  Engr. 

Portland,  Ore. — The  Council  is  stated  to  have  passed 
ordinances  providing  for  the  construction  of  sewers 
in   6  streets. 

Irwram.  Pa. — The  Council  is  reported  to  have  de 
elded  to  ask  the  citizens  to  vote  on  a  $50,000  bond 
Issue  for  the  construction  of  a  trunk  line  sewerage 
system. 

Harrisburg,  Pa. — Mayor  McCormIck  has  signed  an 
ordinance  providing  for  the  construction  of  a  sewer 
In  Seneca  St. 

Corry,  Pa. — Bids  are  wanted  Mar.  30  for  construct- 
ing the  outlet  sewer  for  the  1st  Ward  sewer  system 
estimates  as  follows ;  240  ft.  36-ln.  Iron  pipe  sewer. 
1,700  ft.  36-in.  sewer,  4  manholes,  etc.  Nevin  R. 
Dickson,   City   Engr. 

Tacoma,  Wash. — Bids  will  be  wanted  about  Apr.  1 
for  sewer  work  In  DIst.  No.  127,  7,800  ft.  pipe,  8  to 
21  In.,  estimated  cost  $10,802,  and  In  Dist.  No.  129. 
4,120  ft.  8-ln.  pipe,  estimated  cost  $4,880.  N.  L.  Tay- 
lor,  City    Engr. 

Seattle,  Wash. — The  following  bids  are  reported  to 
iiave  lieen  opened  by  the  Bd.  of  Pub.  Wks.,  Feb.  28, 
for  the  Valley  St.  sewer  system  :  Stirrat  &  (ioetz. 
$11,296;  T.  Ryan,  $11,055;  McLellan  &  Co.,  $11,986; 
Markey  &  Co.,  $12,905,  and   Mr.  Peterson,  $11,347. 

Racine,  Wis. — Press  reports  state  that  bids  will  be 
received  until  Mar.  19  for  $55,000  sewer  bonds.  11. 
J.    Schroff,  City  Clk. 

BRIDGES. 

A'eH?  Haven,  Conn. — City  Engr.  Kelly  estimates  the 
cost  of  constructing  a  stationary  bridge  at  Klmberiy 
Ave..  15  ft.  above  high  water,  between  $160,000  and 
$170,000;  a  bridge  23  ft.  high,  $100,000  more. 

Weiser,  Idaho. — The  Governor  has  signed  the  bill 
appropriating  $15,000  toward  constructing  a  $30,000 
bridge  across  Snake  River,  In  this  city. 

Irving,  III. — See  "Railroads." 

Peoria,  III. — Bids  are  wanted  Mar.  18  for  improv- 
ing approaches  to  upper  free  bridge ;  estimated  cost, 
$8,000.     Harry  E.   Beasley,  City  Engr. 

Tcrre  Haute,  Ind. — The  Co.  Council  has  passed  an 
ordinance  appropriating  $175,000  to  build  a  modern 
bridge,  across  Wabash  River. 

Des  Moines,  la. — The  City  Council  has  adopted  a 
resolution  authorizing  the  Engr.  to  prepare  plans  and 
specifications  and  an  estimate  of  the  cost  of  construct- 
ing a  bridge  at  State  St. 

Bids  will  be  received  Mar.  23  by  the  Bd.  Pub.  Wk.s. 
for  constructing  a  4-ft.,  2-ring  brick  overflow  sewer 
on  portions  of  Willow  St.     J.  E.  Stout,  Chmn. 

Kansas  City,  Kan. — A  bill  has  passed  the  House 
authorizing  the  Wyandotte  Co.  to  construct  a  $30,000 
bridge  across  Kaw  River. 

Press  reports  state  thalt  an  agreement  has  been 
reach.?d  between  the  city  officials  and  the  officials  of 
the  -Metropolitan  St.  Ry.,  the  Union  Pacific  and  the 
Rock  Island  Rys.,  whereby  a  viaduct,  900  ft.  long, 
and  to  cost  about  $100,000,  is  to  be  built  at  10th  St. 

Skowhegan,  Me. — At  the  town  meeting  held  recently 
It  was  voted  to  build  a  bridge  across  Kennebec  River, 
at  a  cost  not  to  exceed  $15,000. 


Boston,  Mass. — The  following  bids  for- construct  lug 
a  steel  retractile  draw  for  Wellington  Bridge,  Mid- 
dlesex Fells  Parkway,  Somervllle  and  Medford,  were 
received  by  the  Metropolitan  Park  Comn.  Mar.  2 
(Wm.  T.  Pierce,  Engr.)  ;  Canton  Bridge  Co.,  Albany, 
N.  y.,  $19,600;  Penn  Bridge  Co.,  Beaver  Falls,  Pa., 
$18,600;  Eastern  Bridge  A  Structural  Co.,  Boston, 
$18,000;  The  United  Constr.  Co.,  Boston,  $18,000; 
Berlin  Constr.  Co.,  Berlin,  Conn.,  $17,650 ;  The  King 
Bridge  Co.,  New  York,  N.  Y.,  $17,550;  New  England 
Structural  Co.,  Boston,  $17,500;  The  Boston  Bridge 
Wks.,  Incorporated,  Boston,  $16,950  (awarded  con- 
tract). 

Berrien  Springs,  Mich. — The  Bds.  of  Berrien  and 
Oronoko  Townships  tuTe  decided  to  build  a  steel 
bridge  across  St.  Joseph  River  at  Ferry  St.,  at  a 
probable  cost  of  $23,000. 

St.  Paul,  Minn. — The  following  bids  were  opened  on 
Mar.  3  for  the  superstructure  of  Grand  Ave.  bridge : 
American  Bridge  Co.,  $5,169;  St.  Paul  Foundry  Co., 
$5,113  (awarded  contract  according  to  press  reports), 
and  the  Minneapolis  Steel  &  .Machinery  Co.,  $5,240. 

Atlantic  City,  M.  J. — J.  J.  Aibertson,  of  Magnolia, 
Co.  Engr.,  writes  that  all  bids  received  on  Mar.  4  for 
duplicate  steel  drawbridges  on  the  highway  leading 
from  Pleasantvllle  to  Atlantic  City,  have  been  reject- 
ed, and  new  bids  will  be  received  on  Apr.  1  by  the 
Bd.  of  Freeholders  at  Memorial  Hail,  Atlantic  City. 

Newark.  N.  J. — A  bill  has  been  signed  by  th«  Gov- 
ernor authorizing  the  Freeholders  of  Essex  and  Hud- 
son Counties  to  repair  plank   road  bridges. 

New  York,  N.  Y. — Bids  will  be  received  Mar.  23  by 
Louis  F.  Haffen,  Pres.  Boro.  Bronx,  for  constructing 
a  bridge  and  abutments  across  the  New  York  and  Har- 
lem R.  R.,  at  E.  189th  St. 

Troy,  N.  Y. — Local  press  reports  state  that  ttw 
Dunsbach's  Ferry  bridge  has  been  damaged  by  the 
freshets  to  the  extent  of  $30,000,  2  spans  and  2  abut- 
ments being  carried  away. 

Columbus,  O. — Bids  are  wanted  Apr.  14  for  furnish- 
ing material  and  constructing  substructures,  super- 
structures of  several  small  bridges,  also  several  cul- 
verts.    L.  B.  Jones,  Co.  Aud. 

Delaware,  O. — Frank  Warren  Co.  And.,  writes  that 
the  contract  for  a  .'i-span  bridge  across  Big  Walnut 
Creek  at  Sunbury  (bids  opened  Mar.  9)  has  been 
awarded  to   Huston  &  Cleveland,  of  (^olumbus,  O..  for 

*4.290. 

Wapakoneta,  O. — It  U  stated  that  bids  will  be  re- 
ceived by  the  Co.  Comrs.  until  Mar.  16  for  construct- 
ing a  bridge,  100  ft.  long,  across  St.  Mary's' River,  at 
St.   Mary's.      W.   11.. Meyer,  Co.  Aud. 

Sandusky,  O. — It  is  stated  that  the  promoters  of 
the  Toledo.  Port  Clinton  &  Lakeside  Ry.  have  organ- 
ized the  Sandnsky  Bay  Bridge  Co.  with  a  view  to 
building  a  3-mile  wagon  bridge  across  Sandusky  Bay, 
to  be  used  by  the  electric  road  in  entering  Sandusky. 

Portland,  Ore. — The  Governor  has  signed  the  Wll 
authorizing  the  construction  of  a  bridge  across  Wil- 
lamette  River   in   this  city 

Erie,  Pa. — Mayor  Hardwlck  has  signed  the  bill  pro- 
viding for  the  issue  and  sale  of  $15,000  bonds  to  de- 
fray the  cost  of  constructing  an  over-head  bridge 
across  the  1'.  &  E.  tracks  at  Buffalo  Road. 

.Memphis,  Tenn. — It  is  stated  that  the  Frisco,  Nash- 
ville, Cliattanooga  &  St.  Louis,  Southern  and  the 
llnioiT  R.  R.  Cos.  and  the  city,  are  to  construct  a 
$50,000  steel  and  concrete  bridge  across  Broadway  at 
Porter  St.  Thos.  Bernard,  Engr.  Maintenance  of  Way 
of  the  Southern  Ry.,  Chattanooga,  Tenn. 

Roby,  Tex. — Bids  are  wanted  Mar.  28  (extension  of 
date)  for  constructing  2  steel  bridges.  Jesse  Wright, 
Co.   Judge. 

Front  Royal,  Va. — The  Superv.  of  Warren  Co.  have 
decided  to  construct  a  steel  bridge,  540  ft.  long,  and 
having  approaches  150  ft.  each,  across  Shenandoah 
Ulver,  at  Carson's  Ford.     Probable  cost,  $15,000. 

Buckley,  Wash. — Bids  will  be  received  Mar.  19  by 
(he  Co.  Comrs.  for  constructing  a  wood  and  steel 
bridge  over  White  River  at  Buckley  to  join  Pierce 
and  Kings  Counties.     Seattle  Is  Co.  Seat  of  Kings' Co. 

Milirnukve,  Wis. — Local  press  reports  state  that  the 
following  bids  we're  received  by  the  Bd.  Pub.  Wks. 
.Mar.  0  for  constructing  the  bascule  bridge  at  Mus- 
kego  Ave.  :  Milwaukee  Bridge  Co..  $90,000.  using  the 
trunnion  principle  in  the  lift ;  Scherzer  Rolling  Lift 
Co..  of  Chicago.  5  different  propositions,  ranging  In 
cost,  according  to  plans  submitted,  from  $80,000  to 
.$92,000. 

Amherstburg,  Ont. — It  Is  stated  that  Blake,  Lash 
&  Cassels,  25  King  St.  W.,  Toronto,  Ont.,  have  ap- 
plied to  Parliament  for  an  act  Incorporating  a  com- 
pany having  power  to  construct  a  bridge,  for  railway 
and  general  traffic,  across  Detroit  River  at  or  near 
Amherstburg. 

PAVING  AND  ROADMAKING. 

Newport,  Ark. — J.  R.  Mayhan,  City  Recorder,  writes 
that  the  City  Council  Is  taking  necessary  steps  to 
pave  the  streets,  at  a  cost  of  about  $20,000. 

Atlanta,  Oa. — The  following  bids  for  paving  with 
asphalt  on  (n)  Peachtree  and  (6)  Peters  Sts..  ap- 
proximately 21,0(X)  sq.  yds.,  were  received  by  Mayor 
and  General  Council  Mar.  2,  price  given  per  sq.  yd.  : 
Sun  Pay.  &  Con.  Co..  Chattanooga.  Tenn..  a,  $1.98 : 
h.  $1.73.  American  Standard  Asp.  Co.,  Louisville, 
Kv..  a,  $2  ,35 ;  6.  $2.25.  G.  W.  Crichfleld.  1  Broadway. 
New  York,  N.  Y.,  a.  $2.18:  6,  $1.89.  R.  M.  Clayton. 
City   Engr. 

Peoria,  III. — An  ordinance  has  been  adopted  bg  the 
City  Council  to  pave  with  brick  on  a  portion  of  Ham- 
ilton St.,  at  a  cost  of  $8,592. 

Shelbyville,  III. — Cass  &  Thompson,  of  Peoria,  are 
stated  to  have  secured  the  contract  for  9,077  sq.  y.ds. ' 
of  brick  paving  on  Main  St.  For  detail  bids  see  The 
Engineering  Record  of  Feb.  28. 

Chicago,  III. — The  Com.  on  Streets  &  Alleys  Sontb 
has  recommended  to  the  City  Council  the  paving  of  a 
portion  of  Archer  Ave.  with  asphalt  at  an  estitn«ted 
cost  of  $69,500. 
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Bt0omimgton,  lU. — It  is  stated  that  about  2  miles 
ul  asphalt  pevemeBt  Is  to  be  laid  tbis  summer. 

EvAimton,  III.— The  Bd.  of  Local  Improv.  has  recom- 
mended granite  top  macadam  pavements  on  portions 
of  Kostar  and  Noyes  Sts. :  also  a  system  of  vitrilled 
tile  pipe  sewers  from  36  to  12  in.,  to  be  constructed 
to  relieve  present  sewers  la  Sheridan  Road.  Orrlugton 
and  Sherman  Aves.,  and  their  laterals  from  storm 
wataiB.     J.  H.  Moore,  Designing  Eugr. 

Ontftbuiv,  W. — John  B.  McAuley.  City  Engr.,  writes 
that  It  is  proposed  to  pave  Hoiton  St.  and  Grand  Ave. 
with  brick  on  a  sand  foundation,  at  a  cost  of  aboat 
» 16.000. 

QittKcy.  III. — Bids  will  probably  be  asked  (or  4.600 
aq.  yds.  rock  asphalt  for  pavement  of  Park  PI.  Ad- 
dress,  F.  It   Hancock,   City  Engr. 

Rock  Uland,  III. — About  15,000  sq.  yds.  of  brick 
will  be  required  to  pave  15th  St  Wallace  Treichler, 
City  Engr. 

Chioago,  /«.— Bids  will  be  received  Mar.  19  by  the 
Bd.  of  Local  Improv.  for  constructing  cement  side- 
walks on  portions  of  numerous  streets.  A.  M.  Lynch, 
Free. 

Joliet,  III. — The  only  bid  received  for  paving  Col- 
lins St.  was  that  of  the  R.  F.  Conway  Co.  It  bid  for 
asphalt  pavement  on  6-in.  natural  cement  concrete, 
13.730  sq.  ydB.,  at  tl.93  per  sq.  yd. :  limestone  curb 
4-in.  thick,  4,900  lin.  ft.  at  52  cts.  per  lln.  ft. ;  excav., 
3,660  cu.  yds.,  60  cts.  per  cu.  yd. ;  catch  basins,  ea. 
»45,  and  valve  manholes,  ea.  $25.  Total  amount  of 
bid,  $31,382. 

StantvUle,  Ind. — The  City  Council  has  under  con- 
sideration the  building  of  a  roadway  and  levee  to  the 
water  works  plant,  to  cost  $30,000. 

Bids  will  be  received  on  or  about  Apr.  18  for  pav- 
ing 12  streets  with  brick  and  asphalt.  Aug.  Pfafllin, 
City  EJngr. 

New  Oattte,  Ind. — The  Town  Bd.  is  taking  steps  to 
pave  a  number  of  streets  with  brick  and  asphalt. 
BIda  wiU  be  asked  by  the  Board. 

Cwton  04tp,  Ind. — Eliot  M.  Miller,  of  Greenville,  O., 
writes  that  he  has  prepared  plans  for  about  7%  blocks 
of  paving  at  Union  Cltv.  which  will  cost  about  $40,- 
000.      Brick   will   probably   be  used. 

Iniianapoli*,  Ind. — Local  press  reports  state  that 
the  city  ofHciais  are  considering  the  building  of  an 
asphalt  plant,  at  a  probable  cost  of  between  $5,000 
and  $10,000,  said  plant  to  be  used  to  repair  the 
streets  of  the  city. 

The  City  Council  has  passed  an  ordinance  author- 
izing the  issue  of  $100,000  bonds  for  boulevard  pur- 
poses. 

.4lt>ta,  la. — The  following  bids  for  (o)  8,7(58  sq. 
yds.  brick  paving  and  (6)  4,902  lln.  ft.  stone  curbing 
were  received  by  City  Clk.  T.  J.  Baird  Mar.  2:  .Mc- 
Carthy Stone  Co.,  Davenport,  a,  $1.69%  per  sq.  yd.; 
6.  54  cts.  per  lin.  ft.  Likes  Improvement  Co.,  Des 
Moines,  a,  $1.80;  6,  59  cts.  Magden  &  Sheehy,  Des 
Moines,  a,  $1.73;  6,  58  cts. 

Red  Oak,  la. — All  bids  received  Feb.  25  for  41,000 
yds.  brick  paving  and  21,483  ft.  of  curb  have  been 
rejected,  and  new  bids  will  be  received. 

Boone,  la. — The  contract  for  8,765  sq.  yds.  brick 
paving  on  7th,  Greene  and  Alden  Sts.  (bids  opened 
Feb.  27)  has  been  awarded  to  B.  H.  Samuelson,  of 
Boone,  for  $16,302. 

Des  Uoines,  la. — Bids  will  be  received  Mar.  27  by 
the  Bd.  Pub.  Wks.  for  constructing  brick  and  cement 
sidewalks.     J.  E.  Stout,  Chmn. 

Waterloo,  la. — The  Barber  Asphalt  Paving  Co.,  N. 
Y.  City,  has  according  to  reports  secured  the  contract 
for  62,400  vda.  of  brick  paving  and  17,400  ft.  of  curb- 
ing, at  $1.56  per  yd.  and  35  cts.  per  ft.  respectively. 
Total,  $91,632. 

Atchison,  Kan. — The  Legislature  has  passed  a  bill 
appropriating  $20,000  for  grading  and  paving  a  road 
from  Atchison  to  the  Orphan  Home,  a  State  Institu- 
tion situated  near  Atchison.  Fred.  Giddlngs  is  City 
Engr. 

Louisville,  Kv.- — The  following  contracts  have  been 
awarded  for  brick  pavement  on  13  streets,  bids  opened 
by  the  Bd.  of  Pub.  Wks.  Mar.  3  :  G.  W.  Goonell.  of 
l»ai8vllle.  secured  the  contract  for  7  pieces  at  $27. 
774,  bidding  $1.46  to  $1.54  per  sq.  yd.  for  paving 
and  S.  R.  Flgg  secured  tlie  contract  for  6  pieces  at 
$2T,942,  bidding  $1.41  to  $1.55  per  sq.  yd.  for  the 
paving.     J.  B.  P.  Breed,  City  Engr. 

AulMm,  He. — Broad  St.  will  be  paved  this  year. 
Kind  of  material   not  yet  decided  upon. 

Baltimore,  ifd. — The  Bd.  of  Pub.  Improv.  has  ap- 
proved the  ordinance  to  pave  a  portion  of  McCulloh 
St..  at  a  cost  of  $37,500. 

Brockton,  Mass. — Local  press  reports  state  that 
bids  are  being  received  by  the  Mayor  for  supplying 
the  city  with  curbing  and  paving.  It  Is  stated  that 
iilMjut  50,000  paving  blocks  are  desired. 

Fall  River,  Mass. — On  the  recommendation  of  the 
("om.  on  Highways  the  Bd.  of  Aldermen  has  adopted 
an  order  authorizing  the  Supt.  of  Streets  to  receive 
lilds  for  furnishing  25,000  ft.  of  granite  and  artificial 
Kteei  bound  curbing  and  225.000  granite  paving  blocks. 

Three  Rivers,  Mich. — Local  press  reports  state  that 
a  resolution  hag  been  adopted  by  the  City  Council 
authorizing  the  awarding  of  the  contract  to  pave 
with  Wassal  block  on  a  gravel  concrete  foundation, 
and  with  combined  curb  and  gutter,  on  Flint  Ave., 
to  Jaa.  B.  Conley,  of  l>ayton,  O.,  at  $17,787. 

Marshall,  Mich. — Bids  will  be  received  by  the  Com 
mon  Council  until  Mar.  23  for  the  grading,  curbing, 
draining,  concrete  foundation  and  paving  of  a  por- 
tion of  State  St.     K.  F.  Grant,  City  Eecorder. 

Bt.  Louis,  if o.— Bids  are  wanted  Mar.  24  for  Ira- 
proTlng  by  grading,  reconstructing  and  paving  with 
vitrtflMi  brick,  on  a  concrete  base,  portions  of  numer- 
ous alleys.     Hiram  Phillips,  Pres.  Bd.  Pub.   Improv. 

Trenton,  H.  J. — A  bill  has  been  signed  by  the  Gov 
eruor  authorizing  flrHt-olass  cities  to  annually  expend 
$100,000  for  paving  and  repaving  streets,  extending 
the  Newark  paving  act  for  5  years. 


Perth  Amlou,  N.  J. — The  Bd.  of  Aldermen  has  acted 
favorably  on  the  petitions  to  pave  with  brick  on  Wash- 
ington St.,   and  with  asphalt  on  Water   St. 

Jersey  City,  N.  J. — The  contract  for  4,500  sq.  yds. 
Belgian  pavement  (bids  opened  Mar.  lO)  has  been 
awarded  to  Henry  Byam,  Mercer  St.,  Jersey  City,  at 
S5  per  cent  of  standard  price.  C.  A.  Van  Keuren, 
Ch.   Engr. 

A'eic  York,  N.  Y. — The  following  bids  were  opened 
Mar.  7  by  L.  F.  Haffen,  Pres.  Bronx  Boro.,  for  grad- 
ing, flagging  and  paving  with  granite  blocks  on  sand 
foundation  Tremont  Ave.,  from  3d  Ave.  to  Boston 
Itoad — u,  Geo.  H.  Blethen ;  b,  Geo.  I  Bailey  ;  c,  F.  V. 
Smith  Contrg.  Co. ;  d,  F.  Thilemann,  Jr. ;  e.  Century 
Constrn.   Co. : 

New  curb,   5.000   ft $0.70  $0.68  $0.73  $0.70  $0.80 

Old  curb,   4,600   ft 10       .14        .15        .12        .23 

New  bridge,  4,000  sq.  ft .  .50  .00  .50  .60  .62 
Old  bridge.  5.800  sq.ft.  .10  .20  .10  .10  .10 
Granite,  23.800  sq.  yds.  2.25  2.49  2.67  2.52  2.50 
Old  flag,  33,000  sq.  ft..      .03        .02 H   -03       .03       .03 

New   Hag.  4,000  ft 23        .23        .24        .24        .23 

Dry  rubble.  100  cu.  yds.    1.50     1.25     1.54     1.50     1.50 

Kecvg.    basins,    13 100.        50.      120.      100.      100. 

Bids  win  be  received  Mar.  23  by  Louis  F.  Haften, 
Presj  Boro.  Bronx,  for  paving  and  repaving  with  as- 
phalt block  on  a  concrete  foundation  portions  of  Brook 
Ave.  and  E.  156th  St. ;  also  for  regulating,  grading, 
setting  curbstone,  flagging  the  .sidewalks,  laying 
crosswalks  and  building  approaches  on  portions  of 
several  streets.  Engineer's  estimate  :  23,375  sq.  yds. 
asphalt  block,  3,800  cu.  yds.  concrete  Including ''mor- 
tar bed ;  14,625  cu.  yds.  earth  excavation,  23,325  cu. 
yds.   rock  excavation,  etc. 

Watertown,  S.  Y. — The  Bd.  of  Pub.  Wks.  has  de- 
cided to  pave  with  bituminous  macadam  on  a  portion 
of  State  St. 

Rome,  N.  Y. — The  Common  Council  has  Instructed 
the  City  Engr.  to  prepare  plans  and  specifications  (or 
asphalt,  brick  and  bituminous  macadam  pavement  on 
a  portion  of  W.  Thomas  St. 

Johnstown,  N.  Y. — The  Bd.  of  Aldermen  has  adopt- 
ed a  resolution  to  pave  with  Warren's  bituminous 
waterproof  macadam  on  a  portion  of  William  St.,  and 
to  have  the  City  Engr.  prepare  plans,  speciflcations 
and  an  estimate  of  the  cost  of  said  improvement. 

aioversville,  N.  Y. — The  City  Council  has  directed 
Morrell  Vrooman,  City  Engr.,  to  prepare  plans,  etc., 
for  laying  about  4,000  sq.  yds.  of  vitrified  brick  pave- 
ment on   S.  Main  St 

Dunkirk,  N.  Y. — Bids  will  be  received  by  the  City 
Council  until  Apr.  1  (or  grading  and  macadamizing  3 
sections  of  Eagle  St.,  requiring  in  all  about  14,823 
sq.  yds.  of  paving;  also  (or  grading  and  macadamiz- 
ing about  11,875  sq.  yds.  on  Deer  St.  J.  P.  Groesch, 
City  Clk. 

New  York,  N.  Y. — Bids  will  be  received  Mar.  17  by 
Jacob  A.  Cantor,  Pres.  Boro.  Manhattan,  (or  regulat- 
ing and  repaving  with  asphalt  portions  of  numerous 
streets.  Engineer's  estimate :  160,080  sq.  yds.  asphalt 
pavement.  Including  binder  course :  158,490  sq.  yds. 
old  stone  pavement  relald  as  foundation  or  in  ap- 
proaches,  etc. ;    5,097   cu.   yds.   concrete,   etc. 

Wvoming,  O.— Bids  are  wanted  Apr.  11  (or  $3,000 
street  improvement  bonds.     W.  A.  Clark,  Village  Clk. 

Toledo,  O. — Pinal  legislation  Is  prepared  (or  the 
(ollowlng  street  work  :  Paving — Wakeman  St.,  2,940 
sq.  yds. ;  Elm  St,  2,690  sq.  yds.  ;  John  St,  1,547  sq. 
yds.,  and  repaving — Floyd  St.,  3,190  sq.  yds. ;  Su- 
perior St,  7,610  sq.  yds.,  and  18th  St.,  4,400  sq.  yds. 
Geo.  W.  Tonson,  City  Engr. 

Greenville,  O. — Bids  will  be  received  Apr.  4  by  E. 
K.  Calderwood,  City  Clk.,  (or  furnishing  material  (or 
improving  with  block  asphalt  portions  o(  3  streets. 

Salem,  0. — Bids  will  be  received  Apr.  3  by  Geo. 
Holmes,  City  Clk.,  (or  paving.  About  28,000  sq.  yds. 
of  asphalt  block  paving  and  7,000  sq.  yds.  o(  fire  clay 
block  paving  will  be  required.  B.  M.  French  is  City 
Engr. 

Bedford,  O. — Bids  are  wanted  Mar.  26  for  $5,000 
street  improvement  bonds.  (Jeo.  S.  Smith,  Village 
Clk. 

Columbus,  O.— Bids  will  be  received  Mar.  23  by 
John  A.  Connor,  Clk.  Bd.  Pub.  Wks.  for  construcllng 
sidewalks  on  40  streets :  also  for  constructing  arti- 
ficial   stone  walks  at  Livingston  Park. 

Cleveland,  O. — Bids  are  wanted  Mar.  17  (or  Im- 
proving by  grading,  draining,  curbing  and  paving  with 
brick  a  portion  of  Rutland  St ;  also  for  grading, 
draining  and  Improving  portions  of  Aluin  and  Classon 
Sts.     Chas.   P.   Salen,  Dlr.   Pub.   Wks. 

Toledo,  O. — Garrlgan  Bros.  Is  reported  to  have  re 
celved  the  contract  for  paving  a  portion  of  Auburn 
Ave.    at  $12,312. 

Bids  will  be  received  Mar.  30  by  Chas.  H.  Nauts. 
City  Clk.,  for  furnishing  material  and  improving  por- 
tions of  John  St.  by  paving  with  blocks  on  a  concrete, 
sand  or  broken  stone  (oundatlon ;  also,  Apr.  13,  (or 
furnishing  material  for  Improving  portions  o(  Detroit 
and  Woodruff  Aves.  by  paving  with  blocks  on  a  6-ln. 
concrete,  8-ln.  sand,  6-ln.  gravel  or  broken  stone,  or 
a  bank  gravel   (oundatlon. 

Philadelphia,  Pa. — The  Bd.  o(  Surveyors  has  ap- 
proved plans  (or  the  first  2  miles  o(  the  proposed 
Torresdale  Boulevard,  the  total  length  to  he  about 
10%   miles. 

Erie,  Pa. — Mayor  Hardwlck  has  signed  the  bill  pro- 
viding for  the  Issue  and  sale  of  $14,700  bonds,  to 
pay  the  cost  of  repaving  4th  St.  from  State  to  Sassa- 
fras Sts. 

Nashville,  Tenn. — Bids  will  be  received  Mar.  26  by 
the  Bd.  Pub.  Wks.  for  paving  a  portion  of  Bridge  Ave. 
with  granite  block,  in  all  about  28,000  sq.  yds.  Wm. 
M.   Houthgate,  City   Engr. 

Uonzalra,  Tex. — The  proposition  to  Issue  $7,000 
lionds,  (or  street  Imprm-ements,  Is  reported  to  hftve 
carried  at  the  recent  election. 


Oi/den,  Utah. — According  to  bids  opened  Mar.  2,  J. 
P.  O'Neill  was  lowest  bidder  (or  two  curbing  contracts, 
aggregating  $18,58SI,  and  the  Barber  Aspb.  Pavg.  Co., 
(or  two  paving  contracts  aggregating  $35,(i56.  Some 
of  the  unit  prices  were  :  Curbing  contracts — 1,600  cu. 
yds.  grading,  40  cts.  ;  5,444  lin.  ft  sandstone  curb, 
$1;  176  lln.  ft  concrete  curb,  70  cts.;  3,666  sq.  yds. 
sandstone  blk.  gutter,  $2.80;  concrete  gutter,  112  lin. 
(t,  85  cts. ;  200  lln.  ft.  concrete  waterway,  sandstone 
cover,  $1.35;  16  (t.  same  with  e.  1.  cover,  $2.20.  Pav- 
ing contracts — 2,902  sq.  yds.  sandstone  blk.  pavg.. 
$2.75 ;  72  lln.  (t  c.  I.  gutter  plates,  $1.50 ;  10  round 
corners,  $5 ;  9,584  sq.  yds.  asphaltum  on  6-ln.  concrete 
base,  $2.36;  100  lin.  (t  wing  curbing,  $1.05.  A.  F. 
I'arker,   City  Eagr. 

Spokane,  Wash. — City  Engr.  Gill  has  prepared  plans 
(or  paving  with  asphalt  and  brick  on  portions  of  North 
Monroe  St. 

Tacoma,  Wash. — Geo.  Milton  Savage  &  Co.  are  re- 
ported to  have  secured  the  contract  to  construct  about 
7  miles  of  cement  sidewalks  in  Local  Improv.  Dist. 
No.   51,  at  $38,840. 

Bids  will  be  wanted  about  Apr.  10  for  paving  work 
In  District  63,  which  will  require  about  26,000  sq. 
yds.  of  asphalt  or  bltulitbic  paving,  and  3,000  yds. 
o(  cement  walks ;  estimated  cost,  $80,000.  N.  L. 
Taylor,  City  Engr. 

Waukesha,  Wis. — Bids  are  wanted  Mar.  31  (or  (ur- 
nisbing  material  and  macadamizing  a  portion  o(  .Vic- 
Call  St     John  P.  Dey,  Chmn.  Bd.  Pub.  Wks. 

St.  Croix  Falls,  Wis. — E.  T.  Weijster,  o(  Green  Bay. 
is  reported  to  have  secured  the  contract  to  lay  19,0()0 
sq.  yds.  o(  brick  pavement  in  this  city.  Contract 
price  reported  to  be  $58,000. 

Stratford,  Ont. — See  "Water." 

Toronto,  Ont. — Bids  will  be  received  Mar.  19  by 
Thos.  Urquhart  (Mayor),  Chmn.  Bd.  of  Control,  (or 
repairing  asphalt  roadways. 

Windsor,  Ont. — Bids  will  be  received  Apr.  10  by 
Stephen  Lusted,  City  Clk.,  lor  supplying  the  city  with 
broken  stone  (or  macadamizing  streets. 

Buckinuham,  Que. — Bids  are  wanted  Mar.  30  for 
constructing  about  3  miles  of  broken  stone  pavement 
from  Buckingham  to  Massou,  Que. ;  also  600  (t  20-iu. 
pipe  sewer.  U.  W.  Farley,  Engr.,  Hull,  Que.  Address 
Town  Clk.,  Buckingham. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Birmingham,  Ala. — The  Judiciary  Com.  of  City 
Council  has  recommended  that  T.  H.  Aldrich,  repre- 
senting the  Birminghapi  District  Coal,  Light  &  Power 
Co.,  be  granted  a  (rancbise  to  construct  and  main- 
tain an  electric  light  and  gas  plant. 

Uuntsville,  Ala. — A  bill  has  been  passed  by  State 
Legislature  granting  this  city  permission  to  Issue 
.f20,000  bonds  (or  an  electric  light  plant. 

^e«!  Decatur,  Ala. — It  is  reported  that  the  Decatur 
Light,  Power  &  Fuel  Co.  will  make  extensive  im- 
provements to  its  electric  light  and  gas  plants  here 
in  the  near  (uture. 

Pocahontas,  Ark. — See  "Water." 

Liltlc  lluck,  Aik. — Mayor  Dulcy  is  stated  to  have 
approved  the  ordinance  granting  a  hot  water  beating 
franchise  to  Oscar   l>avis  and  Arthur  Neill. 

Pueblo,  Colo. — The  Gas  Co.  will  expend  $200,000 
improving  the  gas  plant ;  6  miles  o(  mains  will  be 
laid.      L.  B.  Lyman,  Pres. 

Tcrryville,  Conn. — The  Dirs.  o(  the  Bristol  &  Plain- 
ville  Tramway  Co.  are  stated  to  have  voted  to  extend 
their  system  to  Terryville  and  supply  the  village  with 
electricity.      G.   E.   Cockings,   Mgr.,   Bristol,   Conn. 

Columbus,  (Ja. — The  stock  o(  the  Gas  Light  Co.,  o( 
Columbus,  has  been  sold  to  parties  representing  the 
Columbus  R.  11.  Co.  Many  improvements  will  be 
made.  The  city  recently  renewed  the  contract  with 
the  It.  R.  Co.  for  street  lighting  (or  the  year  ending 
Dec.  31,  1904,  at  $50  per  light  per  yr.  Robt  L.  John- 
son is   Supt.  I'ub.   Wks. 

Boise,  Idaho. — The  Boise  Gas  Light  &  Power  Co. 
is  stated  to  have  accepted  the  (ranchise  recently 
granted  by  this  city  (or  a  gas  plant  and  mains. 

Quiiicy,  III. — The  Independent  Light  &  Power  Co., 
of  Ouincy  has  been  Incorporated,  with  a  capital  o( 
$200,000,  to  furnish  light,  heat,  and  power,  incor- 
porators :  J.  W.  Cassidy,  C.  E.  Mead,  and  L.  P. 
Wheeler. 

Ashton,  III. — M.  N.  Glenn,  Village  Clk.,  writes  that 
the  citizens  voted  Mar.  10  to  install  a  gasoline  gas 
liiant,  at  a  cost  o(  $7,000,  and  bids  (or  its  construc- 
tion will  be  received  Mar.  25. 

Dixon,  III. — The  Dixon  Power  &  Lighting  Co.  is  ar- 
ranging to  put  in  a  new  gas  plant,  with  a  capacity 
of  about  100,000  cu.  (t  They  will  also  put  in  about 
10  miles  of  new  gas  mains. 

Bloomington,  Ind. — The  Legislature  has  appropri- 
ated $20,000  for  a  lighting  and  beating  plant  (or  the 
State    University. 

Hartford  City,  Ind. — The  City  Council  is  stated  to 
have  granted  a  20-year  (ranchise  to  the  Hart(ord 
City    Electric  Lighting  Co. 

Odcbolt,  la. — The  Odebolt  Lighting  &  Htg.  Co.  is 
reported  incorporated,  with  a  capital  of  $12,000.  Jos. 
.Mattes,  Pres. ;   E.   W.  Lester,  Secy. 

Lewis,  la. — Daniel  Stevens  is  stated  to  have  peti- 
tioned for  an  electric  light   franchise. 

Outhrie  Center,  la. — The  Guthrie  Center  Electric 
Light  Co.  has  been  Incorporated,  with  a  capital  of 
$15,000,  by  W.  F.  Moore,  C.  G.  Trent,  Sr.,  Alex.  H. 
Grlsell,   and   others. 

West  Bend,  la. — The  City  Clk.  writes  that  there  Is 
talk  of  constructing  a  gas  plant  at  a  cost  of  $5,00U. 
F.   D.   Boody,   Mayor. 

Keokuk,  la. — J.  C.  Hublnger  Is  about  to  petition  the 
Ciiiiiicll  (or  a  franchise  for  a  steam  beating  plant. 

Crowley,  Ln. — M.  J.  Andrews.  City  Clk.,  writes  that 
it  was  voted  Mar.  5  to  Issue  $100,000  bonds  for  an 
electric  light  plant  and  water  works. 


March  14,  1903. 


Boston^  Mass. — See  "Government  Work.'* 

Uerrimac,  Mass. — Bailey  Sargent,  Town  Clk., 
writes  that  a  committee  was  appointed  at  the  annual 
meetiuK  Mar.  2  to  Investigate  the  cost,  etc.,  of  in- 
stalling water  works  and  an  electric  light  plant. 
I'robably  only  preliminary  work  will  be  done  this 
year. 

Dexter,  Mich. — John  \V.  Barley,  Village  Clk.,  writes 
tliat  It  was  voted  Mar.  i)  to  issue  $8,000  bonds  for  an 
electric  light  plant 

Schoolcraft,  Mich.— J.  W.  Budrow,  Village  Clk.. 
wi-ites  that  the  citizens  voted  on  Mar.  9  to  issue  bonds 
lor  the  ccmstruction  of  an  electric  light  plant. 

I'ljimuuth,  Mich. — Edw.  Gayde,  Village  Clk.,  writes 
that  it  was  voted  Mar.  9  to  issue  $12,500  bonds  for 
the  construction  of  an  electric  light  plant. 

Detroit,  Mich. — Westinghouse,  Church,  Kerr  &  Co., 
of  Detroit,  Engrs.  in  charge  of  the  erection  of  the 
electric  light  and  heating  plant  of  the  Edison  Co.,  Is 
stated  to  have  received  plans  for  the  steel  work  of 
the  new  structure.  The  main  building  will  be  227x 
217  ft.  Four  turbine  wheels  of  1,500-Kw.  each  will 
be  placed  in  the  plant.  The  engines  will  take  24 
boilers,  which  will  be  fed  by  automatic  stokers. 

Mankato,  Minn. — W.  1.  Gray,  of  Minneapolis,  is 
stated  to  have  been  selected  to  prepare  plans  for  a 
municipal  electric  light  plant ;  probable  cost,  $40,000. 

South  Stillwater,  Minn. — A  press  report  states  that 
the  Village  Council  estimates  the  cost  of  constructing 
an  electric  light  plant  at  $20,000.  The  question  of 
issuing  bonds  will  probably  be  submitted  at  the  next 
election. 

Collins,  Miss. — The  Collins  Light  &  Power  Co.,  of 
Collins,  has  been  Incorporated ;  capital,  $10,000.  In- 
corporators :  W.  B.  Payne,  H.  Swlnney,  and  others. 

Boneman,  Mont. — Bids  are  wanted  Mar.  19  for  fur- 
nishing street  lights  and  lighting  the  public  buildings 
of  city  for  a  period  of  2  or  5  yrs.  T.  M.  Pierce,  City 
Clk. 

Lincoln,  Nei. — C.  C.  Wright,  of  Omaha,  is  stated 
to  have  petitioned  the  State  Bd.  of  Irrigation  for  the 
right  to  use  the  waters  of  the  Platte  and  Ellkhorn 
Blvers  for  power  purposes.  The  application  calls  for 
2,500  cu.  ft.  of  water,  and  It  Is  estimated  that  the 
plant  to  be  constructed  will  cost  $1,500,000. 

Manchester,  N.  H. — The  10-year  contract  for  elec- 
tric street  lighting  expires  May  31,  and  a  committee, 
with  the  Mayor  as  Chmn.,  has  been  appointed  to 
procure  new  bids ;  also  to  report  on  the  feasibility  of 
a  municipal  lighting  plant.  Saml.  J.  Lord  Is  City 
Bngr. 

Littleton,  S.  B. — The  House  is  reported  to  have 
passed  a  bill  authorizing  the  town  to  establish  or 
acquire  an  electric  light  plant  and  water  works. 

East  Oranjic  N.  J, — The  following  bids  are  reported 
to  have  been  received  on  Mar.  0  for  lighting  the 
streets  :  The  American  Lighting  Co.  offered  to  install 
.'>0  c.p.  Incandescent  gas  lamps  on  present  poles,  not 
le«8  than  900  lamps  to  be  used,  at  $28.75  a  lamp  on 
a  l-yr.  contract.  $28.50  on  2  yrs.  and  $28.25  on  3  yrs. 
The  Essex  &  Hudson  Gas  Co.  bid  for  Welsbach  lamps 
$30  for  l-yr.  contract.  $29.50  for  2  yrs.  and  $29  for 
.T  yrs.  For  open  flame  lamps  it  bid  $19. .50  on  1  yr. 
contract.  $19  for  2  yrs.  and  $18.50  for  3  yrs. 

Southampton,  N.  Y. — Bids  will  be  received  by  the 
Bd.  of  Village  Trus.  on  Mar.  23  for  lighting  the 
streets  for  2  years  from  .Tune  1,  1903.  About  135 
electric  lights  will  be  required. 

Elmira,  N.  Y. — P.  N.  Guthrie,  Supt.  of  the  Che- 
mung County  Gas  Co.  Is  reported  to  be  at  work  on 
plans  and  specifications  for  piping  the  city  for  nat- 
ural gas.  About  $300,000  will  be  ezi)ended  by  the 
company. 

Boonville,  N.  Y. — Horace  B.  Sweet,  of  Utlca,  is  re- 
ported to  have  been  selected  to  superintend  the  con- 
struction of  the  municipal  electric  light  plant. 

WMtetiall,  y.  Y. — The  citizens  are  stated  to  have 
voted  on  Feb.  25  to  Issue  $4,000  bonds  each  year  for 
3  years  beginning  May  1,  1903,  for  the  purpose  of 
lighting  the  streets  and  public  buildings  with  arc  and 
Incandescent  lights. 

Binghamton,  y.  Y. — Aldermen  Petherolf,  Stephen- 
son and  Hewett  have  been  appointed  as  a  committee  to 
investigate  the  question  of  municipal  ownership  of 
an  electric  light  plant. 

New  York.  N.  Y. — Plans  have  been  filed  for  the  en- 
largement of  the  plant  of  the  Mutual  Gas  Light  Co, 
in  11th  St.,  east  of  Ave.  D.  The  new  buildings  are 
to  cost  about  $45,000. 

Brooklyn,  N.  Y. — It  is  stated  tliat  the  Brooklyn 
ITnlon  Gas  Co.  Is  to  build  a  new  plant  at  the  ft.  o( 
12th   St. 

Deposit,  y.  Y. — The  citizens  are  stated  to  have 
voted  to  expend  $1,500  annually  for  6  years  for  light- 
ing the  streets  with  electricity. 

Buffalo,  N.  Y. — The  Lamp  Com,  of  the  Bd.  of  Alder 
men  recommends  that  the  Comr.  of  Pub,  Wks.  be  au 
thorized  to  enter  Into  a  5-yr.  contract  with  the  Buf- 
falo General  Electric  Co,,  which  offers  to  furnish  4.000 
lamps  at  $70  per  lamp  per  yr.  If  the  city  accepts  thi.s 
offer,  electric  light  will  be  substituted  for  gas  light 
throughout  the  city. 

EUzaheth  City,  y.  C. — See  "Water." 

Fosioria,  O. — W.  T.  Mills,  of  Columbus,  Is  reported 
to  be  preparing  plans  for  an  electric  light  plant. 

Troy,  0. — The  Council  Is  stated  to  have  granted  J. 
W.   Davie  a  franchise  for  a  steam  heating  plant. 

Portland,  Ore. — The  Council  is  renorteri  to  havM 
paBHOfl  an  ordinance  authorizing  the  Kxecullve  lid,  to 
sei-Tii-c  bIriK  for  MglMlne  the  city  for  r,  vears  or  less, 
arc  lights  to  be  used  in  the  streets  and  Incandescent 
lights  in   the   puhlic  bnlldlngs. 

Perkaale,  Pa. — H.  B.  Scheetz,  Clk.  of  Council,  writes 
that  It  is  proposed  to  purchase  an  engine  and  dynamo 
for  the  electric  light  plant 
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BarHsburg,  Pa. — Bight  companies  have  been  con- 
solidated under  the  name  of  the  United  Electric  Co., 
with  M.  A.  Cumbler,  of  Steelton,  as  Pres.  They  are 
the  Cumberland,  the  Lower  Allen,  the  Upper  Allen, 
the  East  Pennsboro,  the  Hampden,  the  Camp  Hill, 
the  Shlremanstown,  and  the  new  Cumberland  Light, 
Heat  &  Power  Companies. 

Stroudsburg,  Pu.— It  is  stated  that  the  Monroe 
County  Water  Power  &  Supply  Co.,  recently  char 
tered,  will  begin  at  once  the  erection  of  a  plant,  to 
cost   $75,000.     Jos     H.    Shull,   Pres. 

Easton,  Pa. — Cramp,  Mitchell  &  SerrlU,  bankers  of 
Philadelphia,  are  stated  to  have  purchased  a  con 
trolling  interest  in  the  gas  and  electric  properties  of 
Kaston  and  I'hillipsburg,  N.  J.,  and  Intend  to  con- 
solidate them.  About  20  miles  of  new  gas  mains  will 
be  laid.     A.  J.  Beadle  will  be  Gen.  Mgr. 

Lancaster,  Pa. — Bids  will  probably  be  received  this 
month  for  lighting  the  streets  for  one  year  from  June, 

Memphis,  Tenn. — it  is  stated  that  the  Memphis 
Electric  Light  &  Power  Co.  will  expend  about  $125,000 
in  improvements.  This  will  Include  a  2,000-H.-P.  en- 
gine and  a  30,000  light  dynamo. 

Johnson  City,  Tenn. — The  question  of  constructing 
an  electric  light  plant  is  reported  under  considera- 
tion. 

Marjnctte,  Wis. — Capt.  Edwards,  of  Appleton,  is 
stated  to  have  Completed  the  survey  of  Peshtigo  River 
and  Is  making  estimates  of  cost  of  utilizing  the  water 
power  and  transmitting  same  to  the  city  and  county 
towns.  . 

Rice  Lake,  Wis. — The  citizens  are  stated  to  have 
voted  to  issue  $32,000  bonds  to  purchase  the  electric 
light  plant  and  water  works. 

Berlin,  Ont. — The  citizens  are  reported  to  have  vot- 
ed to  purchase  the  electric  light  plant  for  .$80,000. 

Niagara  Falls,  Ont. — The  Queen  Victoria  Niagara 
Falls  Park  Comrs.  are  stated  to  have  granted  the 
Toronto  &  Niagara  Power  Co.  permission  to  construct 
a  cofferdam. 

Strathroy,  Ont. — Bids  will  be  received  Mar.  31  by 
the  Town  Council  for  $50,000  bonds  to  be  used  for 
constructing  water  works  and  electric  light  plants 
F.  J.  Craig,  Town  Clk. 

Manila,  P.  I. — See  "Electric  Railways." 

Montreal,  Que. — The  Montreal  Light,  Heat  &  I'ower 
Co.  is  reported  to  have  acquired  privileges  held  by  .M 
P.  Davis  for  water  power  from  Soulanges  Canal.  This 
will  supply  40,000  H.-P. 

ELECTRIC  RAILWAYS. 

New  Decatur,  Ala. — The  motive  power  of  the  Deea 
tur  St.  By.  is  to  be  changed  to  electricity.  The  com- 
I.any  is  to  ask  for  new  franchises  in  Decatur  and  New 
Decatur. 

Whittier.  Cat. — It  Is  stated  that  bids  will  be  re- 
ceived until  Apr.  13  for  a  street  railway  franchise. 
W.  B.  Butler,  City  Clk. 

Florence,  Colo. — Thos.  Whltted,  Consulting  Bngr.  of 
the  Florence  &  Canon  City  Electric  By.,  Is  reported 
to  have  stated  that  work  will  be  begun  Immediately. 
A.  C.  Kelly,  of  Florence,  will  be  In  charge  of  the 
civil  engineering,  and  a  corps  of  surveyors  will  be 
put  In  the  field  at  once. 

Ansonia,  Conn. — The  Connecticut  Ry.  &  Lighting 
Co.  has  prepared  plans  for  the  extension  of  Its  sys- 
tem from  Ansonia  north  through  the  Naugatuck  Val- 
ley to  Seymour,  and  bids  for  construction  will  soon 
be  Invited.     J.  E.  Sewell,  Gen.  Mgr.,  Bridgeport. 

.Ulanta,  Oa. — The  Atlanta  &  Marietta  St  Hy.  Co.. 
which  plans  to  build  between  Atlanta  and  Marietta,  is 
seeking  Incorporation.  The  company  has  just  been 
granted  a  franchise  In  Marietta. 

Boise,  Idaho. — The  Intermountaln  Ry.  Co.  has  se- 
cured a  franchise  from  the  Co.  Comrs.  of  Ada  County. 
The  plan  of  the  company  is  to  build  from  Boise  to 
-Meridian. 

Pontiac.  III. — The  City  Council  has  granted  the 
liloomington.  Pontiac  &  Joiiet  Electric  Ry.  Co.  a  50- 
ypHr  franchise. 

Marion,  Ind. — The  Indiana  Northern  Traction  Co. 
has  been  Incorporated,  with  a  preliminary  capital  of 
$25,000,  to  build  a  line  to  connect  Marlon,  La  Foun- 
tain, Wabash,  North  Manchester  and  Warsaw.  Di- 
rectors :   R.  Breed,  B.   F.   Burke,  and  others. 

Crawfordsville.  Ind. — ^The  Citv  Council  has  granted 
a  franchise  to  the  Indianapolis  &  Northern  Traction 
Co. 

Indianapolis,  Ind. — The  Northern  Indiana  Traction 
Co.  proposes  to  build  a  line  from  Marion  to  Warsaw. 
The  power  house  will  nrobably  l)e  at  Lafontaine.  R. 
E.  Breed,  Pres. :  G.  A.  Shldeler,  Secy.,  both  of  Marion, 
Ind. 

Maysville,  Ky. — Henry  W.  Hugglns  te  Interested  in 
an  electric  railway  to  extend  from  Maysville.  Ky.. 
through  Georgetown  and  Ripley  to  Hliisboro,  6.. 
where  connection  will  be  mode  with  the  Cincinnati  & 
Columbus  Traction  Co.  for  Columbus. 

MonticcHo.  Ky.~  The  Cumberland  Valley  luterurban 
It.  'R.  Co.  has  been  Incorporated  to  build  au  electric 
railway  between  Montioello.  Somerset  and  Burnaides. 
a  distance  of  about  20  miles.  Incorporators  :  W,  J. 
Loughbrldge,  W.  C.  Goodloe,  Jr..  and  E,  P,  Parrell,  of 
Lexington, 

Jeffersontown.  Ky. — It  Is  stated  that  the  Louisville 
Ry,  Co,  will  soon  begin  work  on  Its  Interurban  line  to 
Jeffersontown.  The  survey  has  been  accepted  and 
nearly  all  the  rights  of  way  have  been  secured. 

Attlehoro.  Mass. — The  interests  behind  the  Attleboro 
&  Mansfield  St.  Ry.  Co..  which  secured  a  location  in 
Attleboro.  have  taken  out  articles  of  association  of  the 
Fojfboro  &  Sliaron  St.  Ry.  Co.  which  Is  to  build  the 
link  in  the  Boston-Providence  through  line,  connecting, 
the  AttleboroMansfleld  Road  with  the  Norwood,  Can- 
ton &  Sharon  Road  at  Sharon. 

Norton,  Mass. — The  Selectmen  have  granted  a  fran- 
chise to  the  Norton  &  Taunton  St.  Ry.  Oo. 


Westfleld,  Mass. — The  Woronoco  St  Ry.  Co.,  of 
Westfleid,  are  about  to  receive  bids  for  laying  about 
.'i  miles  of  track  for  an  extension  of  Its  line  to  Holyoke. 
Material  to  be  furnished  by  company. 

Flint,  Mich. — The  Detroit  United  Ry.  Co.  will  build 
2  depots  and  a  car  house  In  Flint.  The  company  wUI 
also  build  an  extension  from  that  city  to  the  Oak  Park 
addUl<m.     J.  C,  llutehlns,  (ien.  Mgr.,  Detroit. 

Libby,  Mont. — J.  H.  Grelger  Is  reported  Interested 
In  S  plan  to  build  an  electric  railway  from  LIbby 
south  Into  the  Fisher  mining  district 

Great  Palls,  Mont. — ^The  Marcus  Daly  estate  has 
purchased  the  controlling  Interests  In  the  Boston  & 
Great  Falls  Land  Co.,  the  Great  Falls  Street  Ry.  Co., 
and  the  Boston  &  Great  Falls  Electric  Co.  It  is  re- 
ported that  the  new  management  will  expend  $75,000 
in  Improvements. 

Concord,  N.  B. — The  Legislature  has  passed  bills 
incorporating  the  Hampstead  &  Haverhill  St  Ry.,  the 
Epplng,  Brentwood  &  Kingston  St.  Ry.,  and  the  GolTs 
Falls,  Litchfield  and  Hudson  St  By. 

[  ailsburg,  N.  J.  -The  Essex  Cross  Ry.  Co.,  which 
plans  to  build  an  electrie  railway  between  Newark  and 
Elizabeth,  has  been  granted  a  franchise  In  Vallsburg. 
Frauds  M.  Epply,  of  Orange,  Is  Interested. 

Ballston,  N.  Y. — The  plan  of  the  Ballston  Terminal 
R.  R.  Co.  (J.  W.  Cleveland,  Ch.  Engr.,  Ballston  Spa) 
is  to  Issue  $800,000  bonds  at  once,  for  the  refunding 
of  $385,000  outstanding  bonds,  and  provide  funds  for 
completing  the  lines  through  Johnstown  and  Glovers- 
vllle.  Provision  Is  also  made  for  the  construction  of 
a  line  to  Amsterdam. 

Schenectady,  .N.  Y. — The  Schenectady  Ry.  Co.  has 
completed  plans  for  a  new  power  house  to  be  bnllt  In 
Dock  St. 

Lakewood.  N.  Y. — The  Chautauqua  Traction  Co.. 
capitalized  at  $500,000,  has  been  incorporated  to  bnlld 
an  electric  railway  from  Chautauqua  Ave.,  Lakewood. 
to  Mayorville.  The  road  will  be  about  17  miles  long. 
.\mong  the  stockholders  are:  Wm.  Broadhead,  R.  N. 
Marvin   and   W.   R.   Reynolds. 

Youngstown,  O. — Bids  will  be  received  Mar.  25  by 
the  Bd.  of  City  Comrs.  for  constructing  and  operating 
a  street  railroad  route  No,  0.  Wm.  I.  Davles,  City 
Clk. 

Shrevc,  O. — The  Wooster  &  Mansfield  By.  Co.  has 
secured  a  right  of  way  connecting  Wooster,  MlUbrook. 
Loudonvlile,  Perrysvllle,  Douglass,  Robln»on  and 
Mansfield,  a  distance  of  44  miles.  W.  A.  Craig,  of 
Shreve,  Pres. ;   David  Collier,  of  Plimpton,  Secy. 

Celina,  0. — The  People's  Rapid  Transit  Co.,  wUch 
proposes  to  build  from  Toledo  to  Greenville,  1«  to 
locate  its  power  plant  at  Celina.  The  entire  right  of 
way  Is  reported  to  have  been  secured,  and  that  con 
structlon  work  will  be  begun  at  once. 

Orangeville,  O. — The  Cleveland  &  Sharon  Traction 
Co.,  which  Is  building  from  Middlefleld  to  Sharon,  is 
planning  to  build  a  spur  line  from  Orangeville  to 
Greenville,  Pa. 

Dayton,  0. — Col.  D.  B.  Corwtn,  of  Dayton,  Is  re- 
ported Interested  In  the  construction  of  an  electric 
railway  from  Dayton  to  Lebanon  by  way  of  Center- 
vllle,  Sprlngboro  and  Red  Lion ;  also  a  spur  Hue  from 
Waynesvilie  to  Wilmington. 

Toledo.  0. — The  Toledo  &  Monroe  Ry.  will  build  a 
line  to  Stoney  Point,  9  miles  northeast  of  Monroe,  on 
the  lake. 

The  Toledo  Rys.  &  Light  Co.  is  planning  to  build  a 
line  out  Starr  Ave.  to  the  city  limits.  It  will  provide 
entrance  to  the  city  for  the  new  Toledo,  Port  Clinton 
&  Dakeslde  Ry..  besides  opening  up  new  city  territory. 

Milford,  0. — The  Council  has  granted  franchises 
through  town  to  the  Cincinnati.  Milford  &  Loveland 
Traction  Co..  the  Cincinnati,  Milford  &  Eastern  Trac- 
tion Co.  and  the  Cincinnati  &  Columbus  Traction  Co. 

Cleveland,  0. — The  Cleveland,  Geneva  &  Meadville 
Ry.  Co.  has  been  chartered,  with  $1,000  capital  stock, 
by  D.  E.  Warner,  O.  C.  Plnney,  and  others,  of  Cleve 
land,  to  build  from  Geneva  to  Meadville,  Pa.,  by  way 
of  Jefferson. 

Lock  Haven.  Pa. — The  Riverside  St.  Ry.  Co.  has 
been  incorporated  by  M.  B.  Rich,  C.  H.  Rich  and  T.  M. 
Stevenson,  to  build  from  Lock  Haven  to  Oak  Grove, 
passing  through  Lockport,  Dunnstown.  Chatham's  Bun 
and  other  places.  The  power  house  will  be  located  at 
Chatham's  Run,  and  the  machinery  will  be  operated 
by  water  power.     The  line  will  be  about  9  miles  long. 

Philadelphia,  Pa. — The  Philadelphia  Rapid  Transit 
Co.  (W.  S.  Twining,  Ch.  Engr.)  through  the  West 
Philadelphia  Passenger  R.  R.  Co.,  a  subsidiary,  has 
applied  to  the  Council  for  a  franchise  to  construct  a 
number  of  lines  in  West  Philadelphia.  The  northern 
end  of  the  10th  and  11th  Sts.  line  of  the  Philadelphia 
Rapid  Transit  Co.  Is  to  be  extended  from  11th  and 
Cambria  Sts.  to  Glenwood  Ave. 

The  Philadelphia  &  Trenton  Rapid  Transit  Co.  ha,s 
been  Incorporated  at  Harrisburg,  for  the  purpose  of 
extending  the  Philadelphia.  Bristol  &  Trenton  St.  Ry. 
from  its  westerly  terminus  at  Torresdale  to  E^rankford 
Ave.  and  Dyre  St.,  Philadelphia;  capital,  $42,000. 
Incorporators  :  J.  W,  Ellard,  of  Baltimore,  Md,  ;  ^aml. 
A,  Boyle.  Jr.,  Philadelphia;  W.  F.  Sadler,  Jr.,  of  Tren- 
ton.  N,  J.  .  . 

Waynesboro,  Pa. — Walter  A.  McDonald,  ol  West 
Chester,  Pa.,  is  stated  to  have  secured  the  ctmtl-act 
to  construct  a  line  for  the  Chambersburg,  Gettysburg 
&  Waynesboro  Electric  Ry.  Co.  from  Waynesboro  to 
Pen  Mar,  a  distance  of  15  miles.  Contract  price  re 
ported  to  be  $300,000.  The  company  also  proposes 
building  a  line  between  Waynesboro  and  Gr6encastle 
later   In   the   year. 

P<n  Mar.  Pa.—W.  A.  MacDonald.  of  Fblladel'pbia. 
has  secured  the  contract  for  constructing  thp  proposed 
electric  railway  from  Greencastle  to  the  f:op  of  the 
Blue  Ridge  Mountains  at  Pen  Mar.  The  line  will  be 
14  miles  in  length.     Contract  price.  $300,000. 

FayettevUle,  Pa. — ^The  Chambersburg  Sc  Gettysburg 
Electric  K.v,  Co.  has  .secured  a  site  at  this  place  for  a 
power  house. 

Eli^alicth.  I'a.^lt  is  slated  that  the  building  of  the 
Bllzaboth  &  Donora  Electric  Ry.  will  be  commenced  at 
once.  The  route  is  from  Elizabeth  to  the  Monongahein 
Hlver  at  Dogg's  Ferry  and  along  the  river  to  a  point 
opposite  Donora.  The  line  will  probably  connect  at 
this  point  with  the  system  running  into  .Pittsburg. 
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hmpport,  R.  1. — It  is  reported  that  Col.  Frauk  S. 
IdkoUL  of  I'roTtdence,  and  John  Eldred,  of  Boston. 
Man.,  are  interested  In  a  plan  to  build  an  eleoti-ic 
railway  to  run  the  length  o(  t'ouanlcut  Island,  con- 
necting Conanicut  I'ark  at  the  north  end  with  James 
town  at  the  south  and  the  ferries  for  Newport  and 
Saunderstown. 

tHUa»,  r».— Stone  k,  Webster,  of  Boston,  Mass.. 
have  approved  plans  for  the  improrement  of  the 
LMllas  fonsolldalPd  Klertrlc  St.  Ky.  Co.,  as  recom- 
mended by  their  representative.  J.  Peyton  Clark.  The 
Improvements  to  Iw  made  extend  to  all  parts  of  tile 
system  and  rail  for  the  expenditure  of  a  large  sum. 

•  Salt  Luke  fit*,  I'tiih. — All  arrangements  have  been 
completed  for  financing  the  Salt  I>ake  &  Suburban  li. 
K.,  and  bids  are  about  to  be  received  for  constructing 
the  road. 

goBiiBtf.  1 11.  II  is  reiiorlcd  that  the  Koanoke  Uy. 
&  Blectric  Cu.  will  build  eitensioua,  including  a  line 
to  FInrastle.  IM  miles.  John  W.  IJaocock,  Geu.  Mgr., 
Koanoke. 

Xorfolk,  Jo. — The  Chesapeake  &  Ohio  Ky.  is  report- 
ed interested  In  the  construction  of  an  electric  railway 
that  will  traverse  every  coast  resort  In  this  section. 
A.  Johnston  Ackiss  is  the  local  representative. 

Wltatcom.  Was*.- — The  Lynden  Electric  By.  & 
improve.  Co.  has  been  Incorporated  to  build  an  elec- 
tric railway  from  Whatcom  to  Lynden ;  capital, 
fl  60.000. 

Spokane,  Wath. — The  City  Council  has  granted  Jay 
P.  Uravee  a  franchise  to  construct  an  electric  railway 
on   Washington    St. 

Charlettiin,  W.  Va. — Bids  will  be  received  until  Mar. 
20  by  Arthur  Lee,  Vice-Pres.  of  the  Charleston,  Clen- 
dennin  &  Sutton  R.  R.,  1517  H  St.,  N.  W.,  Washing- 
ton, D.  C,  for  the  grading  and  masonry  work  for  the 
extension  of  this  road  from  Otter  to  a  point  about 
as  miles  up  the  Elk  Valley.  Chas.  K.  McDermott, 
Uen.  Snpt.,  Charleston. 

MvMa,  P.  1. — The  Municipal  Bd.  of  Manila,  Ad- 
visory Bd..  and  Philippine  Comn.,  acting  jointly,  are 
stated  to  have  accepted  the  bid  of  Chas.  M.  Swift,  of 
Detroit,  Mich.,  for  a  street  railway  and  electric  light 
and  power  franchise  in  the  City  of  Manila. 

RAILROADS. 

RuttelltiUc,  Ark. — A  charter  has  been  granted  to 
the  Rassellvllle  &  Dover  K.  K.  Co.,  with  a  capital  of 
$125,000,  to  construct  a  line  10  miles  In  length 
through  Pope  County  by  way  of  Taral  to  Dover.  W. 
A.  Baird  and  W.  M.  Simpson  are  among  the  Incor- 
porators. 

Ban  FrancUco,  Cal. — The  Western  Pacific  Ry.  Co. 
haa  been  incorporated  for  the  purpose  of  building  a 
road  from  San  Francisco  via  Oakland,  Stockton, 
MarysvlUe  and  OrovlUe,  along  the  north  fork  of 
Feather  Klver,  through  Sierra  Valley  In  Plumas  Coun- 
ty, through  the  Beckwlth  Pass  in  the  Sierra  Nevada 
Mountains  and  across  Nevada  to  Salt  Laice ;  also  to 
build  a  number  of  branches  In  California.  Capital, 
$50,000,000. 

lAnooln,  Cal. — The  Lincoln,  San  Francisco  &  East- 
em  R.  K.  Co.  has  been  incorporated,  to  build  a  stand- 
ard-gauge steam  railroad  from  Lincoln  to  Vernon 
Landing,  a  distance  of  US  14  miles.  Capital,  $500,000. 
Directors ;  C.  L.   Wilson,  W.  H.  Newell,  and  others. 

Brantord,  Conn. — The  House  has  passed  a  bill  In- 
corporating the  Branford  Steam  Ry.  Co. 

Irving,  /«.— The  C,  C,  C.  &  St.  L.  R.  R.  Co.  will 
soon  begin  construction  work  on  the  proposed  short 
line  from  Irving  to  Mitchell ;  a  3-span  concrete  bridge 
will  be  built  over  Indian  Creek,  steel  over-head  cross- 
ings will  be  put  over  county  roads  and  railroads  In 
Madison  County.  A  switch,  1,000  ft.  long,  will  be  put 
In  by  the  Illinois  Terminal  U.  R.  Co.  at  Wanda  to 
connect  with  same.  Geo.  Klttridge,  Ch.  Engr.,  Cin- 
cinnati, O. 

Rockford,  III. — E.  H.  Keeler  and  C.  S.  Brantingham 
are  reported  interested  in  the  construction  of  a  rail- 
road from  Rockford  to  Uolcomb  to  connect  with  the 
Great  Western  R.  R. 

Huntington,  Ind. — A  charter  has  been  granted  to 
the  Cincinnati.  Bluffton  &  Chicago  K.  K.  Co.  to  build 
from  Huntington  through  Bluffton,  Pennvllle,  Portland 
and  I'nlon  City,  and  from  Pennvllle  to  Muncie,  a  dis- 
tance of  about  00  miles:  capital.  $100,000. 

Chanute,  Kan. — Bonds  for  building  the  Arkansas, 
Missouri  &  Kansas  R.  R.  from  Chanute,  Kan.,  to  Mem- 
phis, have  been  placed.  The  new  line  will  be  400 
miles  long,  and  will  cost  approximately  $12,000,000. 

Baton  Rouge.  La. — The  Red  Itiver  Valley  R.  R.  Co. 
Is  about  to  let  contracts  for  47  miles  of  road  between 
Baton  Rouge  and  Angola,  and  will  later  let  contracts 
from  here  to  New  Orleans. 

Cumberland,  Md. — A  press  report  states  that  the 
construction  of  a  65-mlIe  line  l)etween  Cumberland 
and  Cherry  Run  to  connect  the  Western  Maryland  R. 
R.  with  the  West  Virginia  Central  will  be  begun  wlth- 
IB  the  next  00  days.  Ch.  Engr.,  John  Q.  Barlow,  of 
Cumberland. 

Cheboygan,  Mich. — The  Detroit  &  Mackinac  R.  R. 
Co.  Is  reported  to  be  contemplating  an  extension  of 
lt«  line  to  Cheboygan.  C.  W.  Lace,  Gen.  Supt.,  East 
Tawas,  Mich. 

.Veic  Bullalo,  Uich. — A  charter  Is  stated  to  have 
been  granted  to  the  Pere  Marquette  R.  R.  Co..  with  a 
capital  of  S.WO.OOO,  to  construct  a  railroad  from  a 
point  near  New  Buffalo  to  the  line  between  the  States 
of  Mich,  and  Ind.,  southerly  through  the  Counties  of 
Laporte,  Porter  and  Lake,  to  a  point  on  the  line  be- 
tween the  States  of  111.  and  Ind..  near  Hammond : 
length  of  road  will  be  40  miles.  Fred.  O.  Prince,  of 
Boston,  Mass.,  Is  one  of  the  Incorporators. 

\iaaara  faUt,  X.  Y. — The  Buffalo  &  Niagara  Termi- 
nal B.  B.  Co.  has  been  Incorporated  to  build  and  oper- 
ate a  steam  road,  45  miles  long,  from  Niagara  Falls 
through  Tonawanda  to  Buffalo,  with  a  branch  from 
Baffalo  to  Dewltt:  capttal,  (450,000.  Dlrsctors  :  L.  I 
M.  DIttenhoefer,  Jesse  Mayer  and  Dudley  F.  Phelps. 
Jr.,  all  of  N.  Y.  City. 

Elk  Oitv,  Okla.  Ter. — A  charter  has  been  granted  to 
the  Oklahoma  ft  Southwestern  R.  R.  Co.,  with  a  cap- 
Ital  of  WOO.OOO,  to  irofld  a  line  through  the  Counties 
of  Chester.  Roger  Mills  and  Day.  John  Overholt. 
Enid,  Okla.  Ter.  and  Martin  A.  Lally,  Little  Bock. 
Arfc.,  are  among  the  incorporators. 
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Oklahoma  City,  Okla.  Ter. — A  charter  has  been 
granted  to  the  Texarkana,  Oklahoma  &  Northwestern 
It.  K.  Co.,  with  a  capital  of  $15,000,000,  to  eonstnict 
a  line  1.100  miles  long,  running  northwest  from  Tex 
arkana,  Tex.,  to  Denver,  passing  through  the  Sem- 
inole and  Chickasaw  Indian  Nations,  and  through  the 
Counties  of  Pottawatomie,  l>lncoln,  Oklahoma,  Logan, 
Canadian.  Klngllsher,  lilaine.  Dewey.  Woods.  Wood 
ward  and  Beaver  In  this  Territory.  Territorial  Secy. 
Crimes  is  one  of  the  incorporators.  Principal  office 
to  be  at  Oklahoma  City. 

Fittsburg,  Pa. — The  Pittsburg  Coal  Co.  is  reported 
to  be  planning  to  build  a  railroad  from  the  Pittsburg 
district  to  the  south  shore  of  Lake  Erie. 

New  Castle,  Pa. — The  Pittsburg,  Bessemer  &  Lake 
Erie  R.  R.  Co.  Is  stated  to  have  completed  arrange- 
ments for  an  entrance  Into  New  Castle.  The  present 
terminal  of  the  line  at  Butler  is  to  be  extended. 

Birchardville,  Pa. — The  Blnghamton  &  Southern  R. 
R.  Co.,  of  Blnghamton,  N.  Y.,  Is  reported  to  be  com- 
pleting the  survey  for  a  line  to  run  through  Birchard- 
ville, St.  Joseph,  Choconut  and  other  towns  in  Sus 
quehanna  County. 

PUBLIC  BUILDINGS. 

See  also  "Sundry  Civil  Appropriations." 

Colorado  Springs.  Colo. — It  is  stated  that  the  Crag- 
more  Sanatarlum  Co.  will  erect  a  4-story  brick  build- 
ing near  Austin  Bluff ;  estimated  cost,  $250,000. 

Athens,  Go. — The  plana  of  L.  F.  Goodrich,  of  Au- 
gusta, have  been  accepted  for  the  proposed  city  hall, 
to  cost  $40,000.  J.  F.  Rhodes,  Mayor ;  J.  W.  Barnett, 
City  Engr. 

Joliet,  III. — ^Blds  will  be  received  Mar.  16  by  Sam 
C.  RIckson,  City  Clk.,  for  erecting  a  police  station.  H. 
A.  Stevens,  City  Engr. 

Clinton,  111. — The  contract  for  the  erection  of  the 
Presbyterian  Church  Is  stated  to  have  been  awarded 
to  G.  B.  Ballard,  of  Mattoon,  for  $28,600. 

Logansport,  Ind.- — The  Bd.  of  School  Trus.  will  re- 
ceive bids  Mar.  25  for  the  erection  of  a  Carnegie 
Library,  to  cost  about  $25,000.  Q.  A.  Myers,  .Secy. 
of  Bd. 

Decorah,  la.—O.  H.  Olson,  of  Stillwater,'  Minn., 
has  secured  the  contract  for  erecting  the  court  house 
(bids  opened  Mar.  3)  for  about  $74,875.  F.  A.  Mas- 
ters, Co.  Aud. 

Ottumwa,  la. — It  is  stated  that  the  l^rst  Baptist 
Society  will  erect  a  church  here,  to  cost  $20,000. 

Des  Moines,  la. — The  First  Church  of  Christ  Sci- 
entist will  build  a  church  here,  to  cost  $80,000. 

Louisville,  Ky. — The  Fiscal  Court  Is  stated  to  have 
authorized  Murphy  Bros.,  Archts.,  205  5th  Ave.,  to 
secure  bids,  to  be  opened  Apr.  4,  for  superstructure 
work  or  completion  of  the  County  Jail,  which  will 
cost  al)out  $150,000. 

Taunton,  Mass. — The .  contract  for  the  erection  of 
the  registry  building  is  reported  not  to  have  been 
awarded,  as  the  bids  were  in  excess  of  the  $100,000 
appropriation.  Seattle  &  Wilcox,  of  Fall  River,  are 
stated  to  have  submitted  the  lowest  bid,  $120,980. 

Sault  Ste,.  Marie,  Mich. — The  Congregation  of  the 
Methodist  Church  Is  reported  to  have  decided  to  erect 
an  edifice  at  Albert  and  Sprlhg  Sts.,  to  cost  $20,000. 

Detroit,  Mich. — Kastler  &  Hunter,  927  Chamber  of 
Commerce  Bldg.,  are  stated  to  be  preparing  plans  (or 
a  brick  edifice,  to  be  erected  at  Weson  Ave.  and 
Buchanan  St.  for  the  congregation  of  St.  I'^'ancis's 
Polish    Catholic   Church ;   estimated   cost,  $100,000. 

Duluth,  Minn. — The  Congregation  of  the  United 
-Norwegian  Lutheran  Church  is  stated  to  have  decided 
to  erect  a  hospital  at  1st  St.  and  8th  Ave.,  W. ;  esti- 
mated cost,   $75,000. 

Ourfport,  Miss. — M.  T.  Lewman  &  Co.,  of  Louisville. 
Ky..  is  reported  to  have  received  the  contract  for 
erecting  the  court  house  and  ptiblic  building  for  Har- 
rison County,  for  $38,000. 

Billings,  Mont. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  Mar.  31  for  erecting  a  2-story  and 
Imsement  brick  and  stone  court  house  and  an  addi- 
tion to  Jail.  W.  O.  Parker,  Chmn. ;  C.  E.  Bell,  Archt., 
Helena,'  Mont. 

Carthage,  Mo. — Bids  are  wanted  Mar.  23  (or  erect- 
ing a  library.     A.  E.  Lewis,  Secy,  of  Library  Bd. 

Trenton,  X.  J. — The  Assembly  Is  stated  to  have 
passed  a  bill  authorizing  the  erection  of  a  city  hall 
here;  probable  cost,  $300,000. 

The  House  Is  stated  to  have  passed  a  bill  author- 
izing an  additional  bond  Issue  of  $500,000  for  the 
Essex  County  Court  House. 

Brooklyn,  N.  Y. — Plans  are  stated  to  have  been  filed 
for  the  4-story  brick  hospital  buildings  to  be  erected 
at  Henry  and  Amity  Sts.  (or  the  Long  Island  College 
Hospital,  at  a  cost  of  $600,000.  Architect,  D.  E. 
Ward,  156  5th  Ave.,  New  York,  N.  Y. 

New  York,  N.  Y.— It  is  stated  that  McKlm,  Meade  & 
White  are  preparing  plans  for  a  building  for  the 
Bellevue  Hospital :   estimated  cost,  $3,000,000. 

Bids  will  be  received  .Mar.  IS  by  Thos.  Sturgis.  Fire 
Comr..  (or  furnishing  material  (or  erecting  a  building 
on  Chambers  St,  for  lOnglne  Co.  No.  7  and  Hook  and 
Ladder  Co.  No.   1. 

Bids  will  be  received  Mar.  23  by  Thos.  Sturgis,  Fire 
Comr.,  for  furnishing  material  for  the  structural  steel 
work  of  a  building  for  a  repair  shop  to  be  located  at 
12th  Ave.  and  56tb  St. ;  also  for  furnishing  material 
for  general  rraalrs  and  alterations  to  quarters  of 
Hook  and  Ladder  Co.  No.  18 ;  also  (or  (urnlshlng  ma 
terlal  (or  constructing  and  delivering  a  steel  fire  boat. 

Columbus,  O. — Bids  will  be  received  Apr.  3  by  the 
Bd.  o(  Trus.  o(  the  Ohio  Hospital  (or  Epileptics  (or 
(urnlshlng  material  and  erecting  cottages  "A"  to  "F" 
Inclusive,  and  farmhouse  at  the  Ohio  Hospital  (or 
Epileptics.  Frank  L.  Packard,  Archt. ;  A.  P.  Ohl- 
macher,    M.   D.,    Secy. 

Columbus,  0. — An  ordinance  Is  stated  to  have  been 
passed  to  Issue  $40,000  bonds  for  an  addttloo  to  tbc 
public  library. 
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Oiilliixjlis,  O.^Blds  will  Ije  received  Mar.  20  by  the 
Hldg.  Com.  (or  Improv.  the  I'resbyterlan  Church,  In- 
cluding brick  work,  roofing,  etc.  Address  G.  J.  Weth- 
erholt. 

Pittsburg,  Pa. — The  Hamilton  Ave.  United  Presby- 
terian Congregation  Is  reported  to  have  decided  to 
erect  an  edifice,  to  cost  about  $40,000. 

Bids  are  wanted  Mar.  17  (or  erecting  shelter  houses 
In  West  End  and  Grandvlew  Parks.  J.  'Guy  McCand- 
less,  Dlr.   Dept   Pub.   Wks. 

The  Congregation  o(  .Mt.  Washington  Methotli.st 
Episcopal  Church  Is  stated  to  have  selected  E.  J.  Car- 
lisle. 700  Lewis  Blk.,  to  prepare  plans  (or  an  edifice 
to  ^replace  the  one    destroyed    by    Are ;    probable   cost, 

Philadelphia,  Pa. — Bids  are  wanted  Mar.  17  for 
erecting  a  fire  house  In  27th  Ward  and  bath  house  in 
40th  Ward.  P.  IL  Johnson.  Fidelity  Bldg. ;  A.  L. 
English.  Dlr.  Dept.  of  Pub.  Safety,  Bureau  of  City 
I'roperty. 

Easton,  Pa. — Bids  will  be  received  Mar.  25  by  the 
Bldg.  Com.  of  the  South  Presbyterian  Church  for 
erecting  a  brick  building  as  an  addition  to  the  present 
church  building  at  Lehigh  aud  Wllkesbarre  Sts.  John 
Young,  Chmn. 

Corsicana,  Tex. — it  is  stated  that  bids  are  wanted 
Apr.  15  for  erecting  a  3-story  brick  and  granite  court 
house  in  this  city,  to  cost  about  $130,000.  J.  E.  Flan- 
ders, Archt.,  Dallas. 

Whatcom,  Wash. — The  Congregation  of  the  Catho- 
lic Church  is  reported  to  be  considering  the  erection 
o(  a  $50,000  edifice. 

Seattle,  Wash. — Saunders  &  Lawton,  733  N.  Y.  Bik., 
are  stated  to  be  preparing  plans  (or  an  addition  to  the 
court  house ;  estimated  cost,  $25,000. 

Winnipeg,  Man. — The  Congregation  o(  St.  Augus- 
tine s  Church  Is  stated  to  be  having  plans  prepared 
(or  an  edifice,    to   cost   about  $50,000. 

Libraries. — Andrew  Carnegie  Is  stated  to  have  made 
the  (ollowlng  cities  offers  (or  libraries  :  CAmden.  N.  J.. 
$100,000,  and  Laramie,   Wyo.,   $20,000. 

BUSINESS   BUILDINGS   AND   DWELLINGS. 

Denver,  Colo. — U.  Phillips.  47  Jacobson  Bldg.,  Ik 
stated  to  have  prepared  plans  for  remodeling  the 
Kaubt  Blk.  at  17th  and  Champa  Sts.,  at  a  cost  of 
$0  0(000. 

Valdosta.  (la. — It  Is  stated  that  J.  N.  Bray  wi'i 
erect   a   brl<-k    residence,   to   cost  $25,000. 

La  Salle,  III. — R.  M.  Neustadt  is  preparing  to  build 
a  store  and  office  building;  estimated  cost,  $30,000. 
Kesson  White,  Ottawa,  III.,  is  the  architect. 

Elgin,  III. — It  is  stated  that  the  Fox  River  Butter 
Co.  (C.  S.  Kilbourne,  Pres.)  will  erect  a  $30,000  ware- 
house here. 

Chicago,  Ill.—tl.  R.  Wilson,  218  La  Salle  St.,  is 
stated  to  have  prepared  plans  (or  a  165xl50-(t.  apart- 
ment building,  to  be  erected  at  46th  St.  and  Grand 
Boulevard,  for  W.  B.  White. 

Streator,  III. — It  Is  stated  that  a  Masonic  Temple 
will  be  erected  here,  at  a  cost  o(  $20,000. 

South  Bend,  Ind. — The  South  Bend  Maccabee  lodges 
are  considering  the  erection  of  a  $75,000  temple. 

Waterloo,  la. — Murphy  &  Kalston.  ■o(  this  city,  are 
stated  to  be  preparing  plans  (or  a  3-story  40x120  ft. 
brick  hotel,  to  be  erected  at  W.  4th  and  Bluff  Sts.,  (or 
O.  O.  Hummell. 

Sioux  City,  la. — Armour  &  Co.  will  rebuild  their 
plant,   at  a  cost   of  $900,000. 

Davenport,  la. — M.  D.  Peterson  Is  reported  inter- 
ested In  the  erection  of  a  hotel  at  Main  and  4th  Sts. ; 
probable  cost,  $200,000. 

Des  Moines,  la. — The  Agar  Packing  Co.  will  double 
the  capacity  o(  its  plant,  by  expending  $100,000  in 
improvements. 

The  Blue  Line  Tran8(er  Co.  will  erect  a  4-story 
building,  132x132  ft.,  to  be  used  (or  machinery  and 
trans(er  purposes  ;  cost,  $60,000. 

The  ClKton  Land  Co.  has  plans  (or  the  expenditure 
o(  $40,000  In  the  erection  of  a  number  of  new  houses 
in  Its  south  side  addition. 

The  Wallace  Publishing  Co.  will  erect  a  business 
building,    to   cost  $25,000. 

E.  M.  Ellingson  &  Co.  will  erect  a  cold  storage 
building,  to  cost  $20,000. 

Pittsflcid,  Mass. — The  American  House  Is  to  add 
2  more  stories  to  Its  hotel,  making  It  6  stories.  C. 
Quackenbush,  Owner ;  J.  McA.  Vance,  Archt. 

Flint,  Mieh. — See  "Electric  Railways." 

Kansas  City,  Mo. — A.  Van  Brunt  &  Bro..  716  Dela- 
ware St..  have  prepared  plans  (or  a  brick  store  to  be 
erected  at  8th  St.  and  Bway.,  to  cost  $40,000. 

Gates  &  Knotts  will  erect  a  $35,000  brick  store  at 
10  Grand  Ave. 

Louis  Curtlss,  1106  Baltimore  Ave.,  has  prepared 
plans  for  a  brick  apartment  bouse  to  be  erected  at 
8  E.  9th  St,  to  cost  $40,000. 

Port  Chester,  N.  Y. — Edgar  L.  Marston  is  reported 
interested  in  the  erection  of  a  80x130  (t.  casino;  es 
tlmated   cost.  $45,000. 

Syracuse,  A'.  Y. — The  Onondaga  Historical  Assoc,  is 
reported  to  be  considering  the  erection  of  a  building, 
to  cost  $40,000. 

Canajoharie,  N.  Y. — The  building  of  the  Beech  Nut 
Packing  Co..  recently  burned.  Is  to  be  rebuilt.  It  will 
be  of'brlck.  fireproof,  3  stories  high,  70x100  (t.  Wal- 
ter H.   Llpe,  Secy. 

Cincinnnii.  O. — It  Is  stated  that  the  Baltimore  A: 
Ohio  Southwestern  Co.  (W.  H.  Brimson,  Dlv.  Supt., 
Chilllcothe)  will  erect  a  (reight  house  580x60  (t.  and 
a  6-story  warehouse  at  2d  and  Mill  Sts. ;  probable  cost, 
$400,000. 

Akron.  O. — Plans  are  stated  to  have  been  a'-ce^ted 
for   the  Y.   M.  C.   A.  building  to  be  erected  at  Main 

and  State  Sts. ;  estimated  cost.  $so.ooo. 

Dayton.  O. — It  Is  stated  that  bids  are  wanted  Apr. 
1  for  constructing  a  $.300,000  lO-story  annex  to  Hotel 
Algonquin.    C.  J.  WllUam,  Arcbt.,  Ciillaljan  Bldg. 
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Homestead,  Pa. — It  is  stated  that  the  contract  will 
soon  be  let  for  erecting  a  4-story  brick  building  at 
8th  and  McClure  At€8.,  for  S.  W.  B.  Hays :  estimated 
cost,  $125,000. 

SwiasvaU,  Pa. — C.  W.  MiUlgan  Is  stated  to  be  pre- 
paring plans  for  a  3-story  brick  building  to  be  erected 
nt  IMgewood  and  Braddock  Aves.,  for  K.  E,  Dickson  & 
Itros.,  at  a  cost  of  $35,000. 

Wilkinahurg,  Pa. — It  is  stated  that  W.  M.  Devoe 
will  erect  a  3-story  brick  building  on  Franklin  Ave., 
at  a  cost  of  $20,000.  C.  W.  Hodgdon,  Archt.,  139 
Dth  St.,  Pittsburg. 

Erie,  Pa. — Dr.  C.  M.  Dunlgan  is  reported  to  be  con- 
sidering the  erection  of  a  ,3-storv  brick  building  at 
1110  State  St. ;  probable  cost,  $50,000. 

Oak  Oroi'e,  Pa. — David  C.  M.yers.  of  Williamsport, 
is  reported  to  have  prepared  plans  for  a  hotel  to  be 
erected  here,  at  a  cost  of  $20,000. 

Webster,  Pa. — II.  S.  Estep.  of  rittsburg.  Is  stated 
to  be  preparing  plans  for  a  3-story  brick  hotel  to  be 
erected  here,  at  a  cost  of  $23,000. 

New  Castle,  i'o.— U  is  reported  that  the  Pennsyl- 
vania Co.  is  preparing  plans  for  a  $500,000  depot  to 
be  erected  at  New  Castle,  Pa.  Tlios.  Rodd,  Ch.  Eng., 
rittsburg. 

Grove  City,  Pa. — It  is  stated  that  a  40x60-ft.  build- 
ing will  be  erected  at  theOdd  Fellows'  Home,  to  cost 
$40,000. 

Knoxville,  Tenn. — It  is  stated  that  the  Louisville  & 
Nashville  R.  R.  Co.  (F.  E.  Brooks,  Div.  Supt,  Nash- 
ville) will  erect  a  depot  here,  at  a  cost  of  $125,000. 

Vharlottesville,  Va. — The  Chesapeake  &  Ohio  Ry.  Co. 
(J.  W.  Knapp,  Div.  Supt.,  Richmond)  Is  stated  to 
have  decided  to  erect  a  depot  here,  to  cost  $25,000. 

Richmond,  Va. — The  Mutual  Assurance  Society  of 
Virginia  is  stated  to  be  having  plans  prepared  for  a 
n-story  building  to  be  erected  at  9th  and  Main  Sts. 

Seattle,  Wash. — It  is  stated  that  the  contract  will 
soon  be  let  for  the  3-story  addition  to  the  business 
building  occupied  by  Stone,  Fisher  &  Lane,  at  2d  Ave. 
and  University  St. ;  probable  cost,  $60,000. 

Everett,  Wash. — It  is  stated  that  the  officials  of  the 
American  Bank  will  erect  a  4-story  brick  building  at 
Hewitt  and  Colby  Ave.  ;  estimated  cost,  from  $9ii,000 
to  $100,000. 

Winnipeg,  Man. — It  is  stated  that  Thos.  Sharpe  will 
erect  an  apartment  house  at  Ellice  Ave.  and  Carlton 
St..   at  a  cost   of  .$30,000. 

SCHOOLS. 

CulUnon,  Ala. — The  Benedictine  Sisters  are  stated 
to  be  preparing  to  erect  a  $100,000  convent  here. 
Bishop  Allen,  of  Mobile,  is  reported  interested. 

Sun  Francisco,  Cal. — Plans  are  stated  to  have  been 
SV^P^,^^''  *'"'  ^^^  Laguna  Honda  School ;  probable  costi 
$40,000. 

Louis  Stone,  Archt.  Kd.  of  Hduc.  is  stated  to  be 
preparing  plans  for  the  Washington  Grammar  School : 
approximate  cost,  $100,000;  and  the  Bergerot  School 
probable  cost,  $35,000. 

Upper  Alton.  III.— The  Western  Military  Academy 
will  erect  a  $40,000  building.  A.  M.  Jackson,  Pres  , 
Lpper  Alton. 

Chicago,  III. — Henry  I.  Cobb,  110  Washington  St., 
IS  stated  to  have  completed  plans  for  the  4-story  ad- 
dition to  the  2-story  Engineering  Building,  of  the 
Lewis  Inst. :  estimated  cost,  $100,000. 

Bids  are  wanted  Mar.  20  for  erecting  an  addition  to 
Cooper  School,  including  ventilating,  steam  heating 
heat  regulation,  plumbing,  gas  fitting,  sewerage.  Are 
proofing,  concrete  and  asphalt  floors,  etc.  W  B  Mun- 
die.  Archt.,  Bd.  of  Educ. 

Alton,  III. — F.  C.  Bonsack.  of  St.  Louis,  Mo.,  is 
stated  to  be  preparing  plans  for  the  buildings  tor  the 
\\estern  Military  Academy:  estimated  cost.  $150,000. 

Peona,  III. — Albert  Kiefer.  217  S.  Adams  St  is 
stated  to  be  preparing  plans  for  a  school  to  be  erected 
at   1st  and  Webster  Sts.,   to  cost  $30,000. 

Indianapolis,    Ind. — Press    reports    state    that    bids 

Jv'  .a'^S.^^'^'^'J^'',  Mar    31  by  the  School  Authorities  fo- 
$.100,000  school  bonds. 

liurlington,  /o.—It  is  stated  that  a  school  will  be 
erected  here,   to  cost  $75,000. 

Des  Moines,  la. — The  Des  Moines  College  will  build 
a  gymnasium  building,  to  cost  $20,000. 

Baltimore,  Md. — Edw.  Brady,  Clk.  Bd.  of  .\wards 
writes  that  the  contract  for  erecting  a  scbnol  at 
Mount  and  Saratoga  Sts.  (bids  opened  Mar.  4)  has 
been  awarded  to  Chas.  L.  Stockhausen.  208  Patterson 
Jlv,,'°""  t'lT.SST,  with  addition  for  metal  ceilings  of 
$715.' 

Fall  River,  Mass. — St.  .loseph  Parish  proposes  erect 
ing  an  8-room  school ;  probable  co.st  $30,000.  Louis 
•  i.   Destremps  is   the   Architect. 

The  city  has  been  granted  permission  to  issue  $150.- 
000   bonds   for  3  new   schools. 

Greenfield,  Mass. — It  is  stated  that  bids  are  wanted 
by  the  Bldg.  Com.  until  Mar.  24  for  erecting  the  high 
.school.      .7.   W.    Stevens,   Chmn. 

Cambridge,  Muss. — Bids  are  wanted  Mar.  24  for 
lonstructing  and  Installing  a  heating  apparatus  at 
the  truant  school.  North  Chelmsford.  Levi  S.  Gould, 
Chmn.  Co.  Comrs. 

Minneapolis,  Minn. — Local  press  rejjorts  state  that 
l>ids  will  be  received  Mar.  17  by  the  Bd.  of  Educ 
for  heating  and  plumbing  in  Franklin  School. 

Plymouth.  N.  H. — The  citizens  are  stated  to  have 
voted  to  issue  $40,000  bonds  for  a  high  school. 

Weic  York,  N.  7. — The  following  bids  were  opened 
on  Mar.  9  by  C.  B.  .1.  Snyder,  Supt.  of  School  BIdgs.. 
for  sanitary  work  at  School  188,  Boro.  of  Manhattan: 
.Tas.  Fay,  $2«.887 :  .Tas.  Harlev.  288  Flatbush  Ave.. 
Brooklyn,  $20,238  (awarded  contract)  :  Edwd.  .7 
Renehan,  $26,800. 

Mayville,  N.  D. — Bids  will  be  received  Apr.  4  by 
Toseph  Carhart.  Secy.  Bd.  of  Management  of  State 
Normal  School  foi-  erecting  a  3-8tory  brick  and  stone 
addition  to  the  Norijaal  Spboo).  W.  C.  Albrant, 
Arcbt.,  Vaxf. 


Cleveland,  0.— Bids  are  wanted  Apr.  6  for  furnish- 
ing material  and  erecting  a  school  on  Mill  St.,  In- 
cluding ventilating,  heating,  plumbing,  sewers,  gas 
fitting,  fireproofing,  cement  floors,  electric  wiring,  iron 
and  steel  work,  etc.  Starr  Cadwallader,  School  Dir., 
Bd.  of  Educ. 

Bids  are  wanted  Mar.  30  for  furnishing  material 
for  erecting  schools  on  Brandon  St.  and  Harvard  St., 
including  ventilating,  heating,  plumbing,  gas  fitting, 
iron  and  steel  work,  fireproofing,  sewevs,  electric  wir- 
ing, etc.      Starr  Cadwallader,   School  Dir.   Bd.   Educ. 

Monessen,  Pa. — The  Bd.  of  Educ.  is  stated  to  have 
adopted  plans  for  a  high  school  to  be  erected  on  Reed 
Ave.;  estimated  cost,  $51,000. 

Philadelphia,  Pa. — Bids  will  be  received  Mar.  17  by 
the  Com.  on  I'roperty  for  erecting  a  manual  training 
school  at  8th  and  Lehigh  Ave.     A.  V.  Hammond,  Secy. 

Newport,  R.  I. — It  is  stated  that  a  school  will  be 
erected  here  ;  probable  cost,  $100,000. 

Racine,  Wis. — Press  reports  state  that  bids  will  be 
received  until  Mar.  19  for  $80,000  scliool  bonds.  H.  J. 
SchrofT,  City  Clk. 

■ippleton.  Wis. — Plans  will  soon  be  completed  for 
a  $20,J)00  addition  to  the  4th  Ward  School,  to  be  used 
for  manual  training.     (J.  L.  Hart,  Clk. 

STREET     CLEANING     AND     GARBAGE     DIS- 
POSAL. 

Saginaw,  Mich. — Mayor  Baum's  recommendation 
that  $20,000  be  placed  in  the  estimates  for  a  munici- 
pal garbage  plant  has  been  reported  on  favorably  by 
City  Council. 

Atlantic  City,  N.  J. — The  Sanitary  Com.  of  City 
Council  has  arranged  to  procure  plans  and  specifica- 
tions for  extensions  and  repairs  to  the  garbage  in- 
cinerating plant;   estimated  cost,  $4,000. 

Cohoes,  N.  Y. — John  Quinlan  has  secured  the  con- 
tract for  collecting  the  city  garbage  at  $260  per 
month,  and  also  the  contract  tor  cleaning  and  re- 
pairing the  streets  at  $1,005  a  month  if  cleaned  once 
a  week,  and  $1,300  if  cleaned  twice  a  week. 

Watertoion,  N.  Y. — Local  press  reports  state  that 
bids  will  probably  Jbe  received  by  the  Bd.  of  Health 
Mar.   20  for   the  collection   of  garbage. 

.^llentown,  Pa. — The  contract  for  the  removing  and 
depositing  the  city  garbage  for  a  period  of  2  years 
(bids  opened  Mar.  10)  has  been  awarded  to  Barney 
E.  fiaiiagher.  of  Allentown,  Pa.,  at  $4,000  for  2  vrs. 
Lloyd  W.   Mitchell,   City  Clerk. 

GOVERNMENT   WORK. 

See  also  "Sundry  Civil  Appropriations." 

Wllmingto-n.  Bel. — Bids  arc  wanted  .4pr.  2  for  con- 
structing Jetty  at  mouth  of  Mispillion  River,  Del. 
<'ol.  Jared  A.  Smitli.  Corps   Kngrs. 

Wilmington,  Del. — John  L.  Grim,  of  Philadelphia, 
Pa.,  bid  23  cts.,  19  cts.  and  19  cts.,  and  the  River 
&  Harbor  Improv.  Co.  bid  17  cts.,  13  cts.  and  15  cts., 
for  dredging  in  Mantua,  Raccoon  and  Alloway  Creeks, 
N.  J.,  respectively,  bids  opened  by  Col.  Jared  A. 
Smith,  Corps  Engrs.,  V.   S.  A.,  on  Mar.  9. 

Ft.  inicy,  Kan. — Bids  will  be  received  by  Capt.  G. 
O.  Cress.  Q.  M..  on  .Vpr.  6  for  vitrified  brick  walks  and 
pavements,   as  advertised   in  The  Engineering  Record. 

Richmond,  Ky. — Bids  will  be  received  Apr.  8  (ex- 
tension of  date)  for  completing  the  U.  S.  Post  Ofllce 
at  Richmond.  Jas.  Knox  Taylor,  Superv.  Archt , 
Treas.  Dept,  Washington,  D.  C. 

Ft.  Washington,  Md. — Bids  are  wanted  .Mar.  16  for 
ciinstructlng  a  6-in.  terra-cotta  branch  sewer  at  this 
post.     Geo.  H.   McManus.  Constructing  Q.   .M. 

Boston,  Mass. — The  Bd.  of  Naval  Officers  appointed 
at  the  request  of  the  Ch.  of  Bureau  of  Yards  &  Docks 
has  made  its  report  on  the  power  plant  at  the  Charles- 
town  Navy  Yard  and  the  means  which  should  be 
adopted  to  improve  its  condition,  enlarge  Its  capacity 
and  make  it  fully  equal  to  the  present  needs  of  the 
service  and  such  as  are  likely  to  arise  within  a  short 
period.  The  Bd.  estimates  the  cost  of  the  proposed 
plant  at  $2.30,000,  and  recommends  that  the  money 
be   made   available   immediately. 

Minneapolis,  Minn. — Bids  are  wanted  Apr.  0  (-ex- 
tension of  date)  for  enlarging  (including  heating  ap- 
paratus, plumbing,  electric  conduits  and  wiring)  of 
the  U.  S.  Post  Office  in  this  city.  Jas.  Knox  Taylor. 
Superv.  Archt.,  Treas.  Dept.,  Washington,  D.  C. 

Biloxi,  Miss. — Bids  will  be  received  by  Capt.  Cosbv 
Spencer,  Corps  Engrs.,  U.  S.  A..  Mobile,  Ala.,  until 
Apr.  9  for  dredging  In  harbor,  at  Biloxi. 

Ft.  Bayard.  N.  Mex. — It  Is  stated  that  bids  will  be 
received  by  Capt.  H.  M.  Powell,  Q.  M.,  until  Mar.  28 
for  building  a  masonry  dam. 

Buffalo.  N.  Y. — The  following  bids  were  opened  Mch. 
5  by  Maj.  T.  W.  Symons,  Coi-ps  Engrs. — a,  for  extend 
ing  pier  at  Little  Sodus  Bay :  6.  tor  breakwater  at 
Cape  Vincent:  Buff.  Dredg.  Co.,  Buffalo,  a,  $21,016:  b. 
$43,065.  John  Henrlck,  Oswego.  N.  Y..  h.  $48,464. 
Jas.  B.  Donnelly,  Buffalo,  a,  $22.296 :  b.  $43,864.  Bar- 
nett  Contg.  Co..  Oswego,  a,  $21,051.  Daly  &  Hannan 
Dredg.  Co..  Ogdensburg,  a.  $45,416  :  6,  $45,416.  The 
lowest  bid  includes  the  following  unit  jirices :  Founda- 
tion stone,  a,  50  cu.  yds..  $1.60 :  timber  cribs,  a.  300 
lln.  ft..  $36  ;  b,  300  cu.  yds.,  $70.60  :  stone  fill  in  su- 
perstructure, a,  ,'>45  cu.  yds..  $1.50 :  b,  681  cu.  yds.. 
$1.40;  concrete  blocks,  a  and  b.  691  cu.  yds..  $11.50: 
concrete  in  place,  a  and  b.  1,1 16  cu.  yds..  $9. 

Philadelphia,  Pa. — -The  Secy,  of  Navy  is  reported  to 
liave  awarded  the  contract  for  the  dry  dock  at  League 
Island  Navy  Yard  to  the  G.  M.  Scofleld  Co.,  Arrott 
Bldg..   Pittsburg,  for  $1,148,500. 

Memphis.  Tenn. — On  the  basis  of  bids  for  levee  work, 
opened  Feb.  12  by  Capt.  Chas.  L.  Potter,  Corps  Engrs., 
the  following  tenders  have  been  recommended  for 
award  :  M.  J.  Roach  &  Co.,  Memphis,  800,000  cu.  yds. 
of  the  Lower  Yazoo  DIst..  at  13.89  cts.  per  cu.  yd. : 
Lowrance  Bros.,  Friars  Pt..  Miss.,  160,00()  cu.  yds.  of 
the  Lower  Yazoo  Dlst.,  at  18  cts..  and  65,000  cu.  yds., 
at  17.9  cts.;  Walker  Stansell,' Greenville.  Miss..  845,- 
000  cu.  yds.,  at  15.74  cts.  per  en.  yd. ;  Geo,  Ro^riter 
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l>acy,  Ai:k.  City,  Ark..  129,500  cu.  yds.  of  the   Upper 
rensas   pist.,   at    15.7   cts.    per   cu.    yd.;   Donovan   & 
Daley,  Magna  Vista,  Miss.,  128,300  cu.  yds.,  at  16  cts 
and  111,000  cu.  yds.,   at  17.25  cts.;  Dulaney.   Session 
&  Leo.aard,  (ireenvllle,  lll.oix)  cu.  yds.,  at  19.74  cts. 

Milwaukee,  W<«.— According  to  bids  opened  Mar.  2 
by  Maj.  J.  G.  Warren,  Corps  Engrs.,  the  following 
are  the  lowest  bidders  for  dredging,  breakwater,  pier 
and  other  work:  Improving  Waukegan,  Hi.,  harbor- 
hot  pier  extension  and  breakwater,  Hausicr  &  Lutz 
lowing  &  Dock  Co.,  Chicago,  from  $248,301  to  $278,-  • 
468,  according  to  plan  and  kind  of  timber,  or,  the 
govt,  furnishing  tlmlier,  $144,287,  the  bid  including 
$9  each  for  987  found,  and  protection  piles,  $12  each 
lor  312  white  oak  piles,  and  96  cts.  per  ton  for  85,000 
tons  of  stone  For  pile  revetment,  etc.,  Lydon  & 
Drews  Co.,  Chicago,  $53,859,  the  work  Including  8,100 
It.  piles,  120,000  ft.  sheet  piling,  337,000  c5.  yds. 
sand  and  mud  dredging  at  9  cts.,  and  25,000  cu.  yds 
hard-pan  and  boulder  dredging  at  25  cts.  For  Improv- 
ing Sheboygan,  Wis.,  harbor.  Nelson  J.  Gaylord,  Lud- 
mgton,  Mich.,  for  ^$64,263  to  $68,982,  orf  the  govt. 
^rSq^nA°*^oo  ono"";  *"5,421,  the  bid  Including  760  piles 
?'^l^??'  20,000  tons  of  stone  at  85  cts..  and  8.30  or 
1,2(j7  M.  ft.  lumber.  For  Improving  Manitowoc,  Wis., 
harbor,  Adolph  Green,  Green  Bay,  Wis.,  $34,912  to 
$41  178,  or,  govt,  furnishing  timber,  $21,262,  the  bill 
mcludlng  396  plies  at  $12,  and  10,000  tons  of  stone 
"f  ,  cjs.  For  furnishing  Oregon  fir  timber  and 
W°Ji'  ff-  ?■  Waite  Lumber  Co.,  Minneapolis,  6,339.8 
M.  ft  timber  at  $8.70,  418.2  M.  ft.  at  $8.20,  surfac- 
ing timber  at  $1,  surfacing  plank  at  90  cts.  per  M. 
&,  ^'""  ''■■edging  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  Wis.,  Duluth  Dredge  &  Dock  Co.,  Duluth, 
¥}Ao-iJ^^^'^?9  ^°;  dredging  1,500,000  cu.  yds.  or 
$148,500,  working  16  hrs.  per  day,  and  $16,500  for 
removing  3,000  cu.  yds.  rock. 

Ft.  Mackenzie,  M'yo. — Bids  are  wanted  Mar.  4  tor 
installing  heating,  plumbing,  gas-plping  and  electric 
wiring  In  several  buildings  at  this  post.  Address  Cant. 
Thos.  Swobe,  Q.  M.,  U.  S.  A.,  Sheridan,  Wyo. 

NEW    INDUSTRIAL    PLANTS. 

The  Ohio  Cold  Storage  Co.,  515  Relbold  Bldg.,  Dav 
ton,  O.,  will  erect  a  7-story,  452i80ft.  cold-storage 
warehouse,  and  will  also  probably  install  a  large 
power  plant  for  generating  electricity. 

The  American  Mfg.  &  Novelty  Co.,  14th  and  Cas- 
cade Sts.,  Erie,  Pa.,  whose  plant  was  recently  burned 
intends  to  erect  at  once  a  2-story  building  having  15  - 
000  sq.  ft.  floor  space,  and  install  a  60H.-P.  power 
plant. 

p.  Graham,  Sons  &  Co.,  Inglewood,  Ont.,  whose 
knitting  mill  was  recently  burned,  will  erect  a  36x70- 
tt.  mill  and  a  36x50-ft.  picker,  dye  and  drying  room. 
The  power  plant  was  not  badly  damaged,  but  the  com- 
pany is  in  the  market  for  cards,  mules  and  knitting 
machinery. 

The  Smith  Premier  Typewriter  Co.,  Syracuse,  N.  Y., 
will  erect  a  new  factory,  including  a  6-story  and  base- 
ment, 364x59-ft.  main  building  and  a  2-story,  160x 
48-ft.  power  house.  Boilers  of  600  to  700-H.-P.  ca- 
pacity, a  cross-compound  engine  with  a  direct-connect- 
ed generator  of  about  250-H.-P.,  and  a  simple  lighting 
engine  of  about  90-H.-P.  will  probably  be  Installed. 

Thos.  Jackson  &  Co.,  Ltd.,  Saginaw,  W.  S.,  Mich.. 
whose  lumber  plant  was  recently  burned,  think  they 
will  rebuild,  although  it  has  not  been  definitely  de- 
cided. A  power  plant  of  about  250-H.-P.  will  be 
required. 

The  National  Tube  Co.,  Frlck  Bldg.,  Pittsburg,  Pa., 
will  establish  a  pipe  mill,  etc.,  at  Lorain,  O. 

The  Passaic  Steel  Co.,  Paterson,  N.  J.,  has  plans 
for  a  new  steel  plant  in  connection  with  its  present 
plant,  consisting  of  twelve  50-ton  open  hearth  fur- 
naces, a  blooming  mill,  a  finishing  structural  mill 
with  the  necessary  gas  producers,  coal  storage,  boiler 
house  and  power  plant,  with  a  capacity  of  300,000 
tons  of  finished  structural  steel  shapes  per  annum. 
The  company  has  let  contracts  for  two  furnaces  to 
be  ready  by  July  1.  The  company  also  contemplates 
the  removal  of  its  present  bridge  shops  to  a  new  loca- 
tion and  the  construction  of  a  modern  bridge  plant 
with  a  capacity  of  3,000  tons  per  month. 

MISCELLANEOUS. 

Gridley,  Cal. — The  Butte  County  Canal  Co.  has  been 
incorporated,  with  .John  P.  Clark,  of  Fresno ;  A.  K. 
Whitaker,  of  San  Jose,  and  D.  C.  McCallum,  of  Oro- 
vllle.  as  directors,  to  construct  a  ditch  from  Feather  ' 
River,  running  through  Biggs  and  Gridley,  and  the 
area  brought  under  the  waters  of  the  canal  will  ap- 
proximate  180.000  acres. 

Washington,  D.  C. — Congress  has  appropriated  $10,- 
500  for  2  steel  water-tube  boilers  (225-H.-P.)  for  the 
Senate  wing  of  the  Capitol. 

Atlanta,  Oa. — Plans  for  a  subway  to  connect  North 
and  South  Boule.  under  the  tracks  of  the  Southern 
and  the  Georgia  Rys.  have  been  completed  by  Second 
Asst.  City  Bngr.  W.  T.  Wilson,  under  direction  of 
City  Bngr.  R.  M.  Clayton  :  It  will  be  about  354  ft.  In 
length,  and  cost  about  $5,000. 

Augusta,  Oa. — Nisbet  Wlngfleid.  City  Engr.,  has 
prepared  plans  for  a  $10,000  addition  to  the  city 
wharf  at  5th  and  Bay   Sts. 

Laporte,  Ind. — The  entire  issue  of  $79,500  drainage 
bonds  Issued  by  Laporte  and  Stark  Counties  has  been 
sold,  the  proceeds  to  be  used  in  constructing  a  new- 
channel  to  change  the  course  of  Kankakee  River. 

Topekd,  Kan. — A  bill  has  been  passed  by  Senate 
authorizing  the  Commercial  Club,  of  Topeka,  to  con- 
struct a  dam  across  Kansas  River,  within  the  Coun- 
ties of  Shawnee  and  Wabaunsee.  Kan. 

Alewandrld.  La. — The  Bed  River.  Atcbafalaya  and 
Bayou  Boenf  Levee  Bd.  on  Mar  3  sold  $250,000  levee 
bonds. 

Trenton.  Mich. — Bids  will  be  received  Mar.  16  by 
Robt.  H.  Stringham,  Village  Clk..  for  furnishing  ma- 
terial and  installing  smoke  consumers  In  the  2  tubular 
boilers  of  48-ln.  diameter,  each  boiler  having  40  flues 
of  3-ln.  diameter. 

New  York.  N.  Y. — Bids  will  be  received  Mar.  19  by 
the  Park  Bd.  for  furnishing  and  delivering  gra-vel, 
equal  to  the  quality  known  as  Roa  Hook  gravel,  where 
required   l^   Ceotra)   Park,    Riverside    Park    and   on 
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(Irlres :  also  broken  trap  rock  kill  sand  and  trap  rock 
sirt*nln|ra.  where  required  In  parks,  In  the  Boro. 
Manhattan. 

Bids  will  be  received  Mar.  17  by  McDougall 
llawkes,  Comr.  of  Docks,  for  ftirntsbing  material  for 
building  a  pier  with  appurtenances  at  W.  41st  St.. 
to  be  known  as  pier  No.  SI ;  also  Mar.  20  for  dredg- 
ing on  the  East  and  llarlem  Rivers. 

Gov.  Odell  has  signed  the  bill  appropriating  $70,- 
«t<H>  for  rebuilding  the  disinfectant  plant,  sea  wall, 
and  docks  and  repairing  damaged  buildings  at  the 
quarantine  station  on  Hoffman's  Island,  N.  Y.  City. 

Wew  York,  y.   Y. — See  "Public  Buildings." 

PhOadelphUi,  Pa. — Bids  are  wanted  Mar.  17  for  Im- 
proving Clark  Park  and  dredging.  P.  H.  Johnson, 
Archt.,  Fidelity  Bldg.  ;  A.  L.  English,  Dir.  Dept.  Pub. 
Safety,  Bureau  of  City  Property. 

Richmond,  Va. — The  James  River  Improv.  Com.  is 
stated  to  have  awarded  the  contract  for  dredging 
James  River  to  J.  C.  Cheatwood,  at  32  cts.  per  cu.  yd. 

BUSINESS  NOTES. 

The  New  York  Continental  Jewell  Filtration  Co., 
New  Y'ofk,  reports  receiving  the  following  orders : 
Khedive  of  EJgypt,  Jewell  gravity  system  for  the 
royal  palaces  at  Mantaya  near  Alexandria :  Royal 
Hungarian  R.  B.,  Klausenberg.  Hungary.  ,Tohn  J. 
Campbell,  3d  and  Cumberland  Sts. ;  Barrett  Mfg.  Co., 
:Uith  and  Gray  Ferry  Road,  and  Garrlck  Hotel  & 
Restaurant  Co.  Annex,  108  S.  13th  St.,  Philadelphia : 
Mutual  Life  Ins.  Co.,  Cape  Town,  So.  Africa ;  Cornell 
Inlverslty,  and  Columbus,  Ga.,  Water  Works  Co.,  a 
Jewell  gravity  system  of  2,000,000  gals,  daily  ca- 
pacity. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Union  Trust  Co.  Bldg..  Bal- 
timore, the  engine  for  an  SO-H.-P.  direct-connected 
unit :  Fayhall  Mine  of  the  Minnesota  Iron  Co.,  Eve- 
leth,  Mian.,  engine  for  a.  lOO-H.-P.  electric  lighting 
plant. 

Owing  to  the  fact  that  C.  A.  White,  manager  of 
the  New  York  office  of  the  Phoenix  Iron  Works  Co., 
Meadvllle,  Pa.,  has  decided  to  connect  himself  with 
the  Washington  Co.,  39-41  Cortlandt  St,  New  York, 
the  company  has  closed  Its  office  at  15  Cortlandt  St., 
and  made  the  Washington  Co.  its  general  eastern  sales 
agents. 

Kilbum,  Clark  &  Co.,  of  Seattle,  Wash.,  have  been 
made  the  Pacific  Coast  sales  and  distributing  agents 
of  the  Nernst  Lamp  Co.,  of  Pittsburg,  and  have  estab- 
lished branch  offices  in  San  Francisco  and  Los  Angeles, 
Cal.  The  Increasing  volume  of  business  from  that 
section  of  the  country  has  made  necessary  special  at- 
tention to  Its  demands.  The  Nernst  Co.,  having  se- 
cured patent  and  selling  rights  In  Canada.  Is  now 
making  arrangements  for  establishing  a  factory  in 
the  dominion. 

The  American  Blower  Co.,  of  Detroit,  is  building 
mechanical  draft  apparatus  for  several  of  the  col- 
lieries of  the  Pennsylvania  Coal  Co.  and  the  Delaware 
&  Hudson  Co.,  and  is  also  building  the  blowers,  which 
will  be  equipped  with  direct-connected  motors,  for 
the  U.  S.  Steamship  "Yankee,"  under  construction  at 
the  League  Island  Navy  Yard. 

The  Consolidated  Canal  Co.,  Mesa,  Ariz.,  Is  arrang- 
ing to  furnish  water  for  irrigating  a  large  area,  and  is 
installing  In  Its  power  plant  the  following  apparatus 
recently  purchased  from  the  Westinghouse  Electric 
k  Mfg.  Co. :  A  300-Kw.,  3-phase,  revolving-field  alter- 
nator, running  at  400  r.  p.  m.  and  11,000  volts,  which 
is  direct-coupled  to  a  water  wheel ;  also  three  SO- 
H.-P.  motors  of  200  volts,  7,200  alternations,  and  850 
r,  p.  m.  for  operating  pumps. 

The  infringement  suit  of  the  National  Meter  Co. 
against  the  Neptune  Meter  Co.  has  just  been  decided 
by  Judge  Archbald  in  favor  of  the  former.  By  the 
terms  of  the  decision  ali  Trident  meters  with  any 
style  of  frost  bottom  infringe  the  patent  owned  and 
controlled  by  the  National  Meter  Co. 

The  Bishop  &  Babcock  Co.,  Cleveland,  is  equipping 
its  machine  shop  for  electric  driving ;  7  or  8  Westing- 
house  Induction  motors,  10  to  40-H.-P,,  are  now  in 
operation,  current  being  temporarily  supplied  from 
the  plant  of  the  Cleveland  Twist  Drill  Co.  The  Bish- 
op &  Babcock  Co.  is  installing  a  power  plant  of  its 
own.  and  has  recently  purchased  a  175-Kw.,  2-phase 
engine-type  alternator,  with  switchboard  complete. 
<Jeo.  S.  Rider  &  Co.  are  the  engineers  for  the  plant. 

PROPOSALS   OPEN, 

Bids                                                                            See  Eng. 
Close.                        WATER  WORKS.  Record. 

.Mar.  16.  Lake  Park,  Minn.,  Adv.  Feb.  28 Feb.  28 

Mar.16.  Pumping  Engine,   Winnipeg,   Man. ..  .Jan.  17 

Adv.  Jan.  17  to  Feb.  14. 
Mar.17.  Cincinnati,   O.,   Adv.  Feb.  21,  Mar.  7. .  .Feb.  21 
Mar.18.  Tower,  Marshall,  Tex.,  "Adv,  Feb.  28.  .Feb.  28 


Mar.  21.   Melrose,  Mass Mar.  14 

.Mar.  23.   Perth  Amboy.  N.  J.,  Adv.  Mar.    14...  Mar.  14 

Mar.  23.  Mt.  Pleasant,  Tex Mar.    7 

Mar.  24.  St.   lA)uis,   Mo Mar.  14 

Mar. 24.  Engine,  .\llentown.  Pa.  Adv.  -Mar.  14. Mar,  14 
.Mar.  24.  Atlantic  City.  N.  J.,  Adv.  Mar.  14.... Mar,  14 
Mar.  24.   Pipe,    etc.,    Williamsburg,    Mass Mar,    7 

Adv.  Mar.  7. 
-Mar.  24.  Dams,   etc.,   Williamsburg,    Mass Mar.    7 

Adv.  Mar.  7, 

Mar.  25.  Lancaster,    O Mar,    7 

Mar.  —  Alcester,    S.    D Feb,  21 

.\pr.    1.   Clearfield,    Pa Mar,  14 

Apr.    1.   Toronto,  Ont,  Adv.Feb.  28  to  Mar.  14. Feb.  28 

Apr.    3.   Cleveland.    () .Mar.  14 

.\pr.    .i.   Brookville,    O .Mar.  1 4 

Apr.    6.   Fargo,  N.  D Mar.  14 

May    1.  Chinook,  Mont Feb.    7 

Meters,  Schenectady,  N.  Y Dec,  IS 

SEWERAGE  AND  SEWAGE  DISPOSAL, 

.Mar.  16.  Albany.    N.    Y Mar.  14 

Mar.  16.  Terre  Haute,  Ind Mar.  14 

Mar.  17.   Waterbury,   Conn Mar.  14 

Mar.  17.  Dayton,    O Feb.  21 

Mar.18.   Brooklyn,  N.  Y.,  Adv.  Mar.  7   to  14..  Mar.    7 

Mar.  19.  Cincinnati,   O Mar.  14 

Mar.  19.  Cleveland,  O Mar.  14 

.Mar.  19.  Buffalo.   N.   Y .Mar.  14 

Mar.  19.  Cleveland,    O Feb.  28 

Mar.  23.  Des   Moines,   la, Mar.  14 

Mar.  23.  Des    Moines,    la .• Mar.    7 

Mar.  24.  New  Britain,  Conn.,  Adv.  Mar.  7  to  14. Mar.    7 

Mar.  25.   Brooklyn,  N.  Y.,  Adv.  Mar,  14 Mar.  14 

Mar.  26.   Connersvllle,   Ind Mar.  14 

Mar.  26.  Cincinnati,   O Mar.    7 

Mar.  28.  Lakewood.  O Mar.    7 

.Mar.  30.  Corry,    Pa Mar.  14 

Mar.  30.  South   Bethlehem,   Pa Feb,  28 

Adv.  Feb.  28  to  Mar.  14. 

Mar.  30.  Marshfield,  Wis Feb.  21 

-ipr.    1,   Tacoma,    Wash Mar.  14 

Apr.    2.  Cleveland,  O Mar.  14 

.\pr.    2.   Cincinnati,    O Mar,  14 

Apr.    3.  Salem,  O Mar.  14 

-Vpr.    6.   Madrid.    la Mar.  14 

Apr.    6.  Canton,   O Feb.  28 

Apr.    6.  Vallejo,   Cal Feb.  21 

Apr.  —  Crookston,  Minn Feb.  21 

Port    Huron,    Mich Mar.  14 

BRIDGES. 

Mar.  16.   Wapakoneta.  O Mar.  14 

Mar.  17.  Kearney,  Neb Feb.  14 

Mar.  18.   I'eoria,    III Mar.  14 

Mar.  18.  Chicago,    111 Mar.    7 

Mar.  in.   Buckley.    Wash Mar.  14 

.Mar.  21.   Benwood,   W.    Va Mar.    7 

Mar.  23.  New  York,  N.  Y Mar.  14 

Mar.  25.   Plymouth,   Wis Feb.  14 

Mar.  26.  Chatham,  Ont Feb.  21 

Mar. 27.  Washington,  D.  C,  Adv.  Feb.  7  to  28.  .  .Feb.    7 

Mar.  28.   lioby,   Tex Mar.  14 

Mar. 30.  Washington,  D.  C,  Adv.  Mar.  7.  14. .  .Mar.    7 

Apr.    1.  Atlantic  City,  N,  J Mar.  14 

Apr.  14.   Columbus,   O Mar.  14 

PAVING  AND  ROAD.MAKING. 
Mar.16.   Menominee,  Mich.,  Adv.  Feb.  21,  28.  .  .Feb.  21 

Mar.17.  Cleveland,  O Mar.  14 

.Mar.  17.  New    York,    N.    Y Mar.  14 

.Mar.17.  Cleveland,    O Feb.  28 

.Mar.  19.   Chicago.    Ill Mar.  14 

Mar.  19.  Toronto,    Ont. Mar.  14 

Mar.  19.  Cincinnati.    O Feb.  28 

Mar.  19.  Wapakoneta,   O Feb.  28 

-Mar.  23.  Columbus.  O Mar,  14 

.Mar.  23.   Marshall,  Mich Mar.  14 

.Mar.  23.  New    York,    N.    Y Mar.  14 

Mar.  23.  Muncle,    Ind Mar.    7 

Mar.  23.  Newburgh,  N.  Y.,  Adv.  Feb.7  to  Mar.l4.  Jan.  31 

Mar.  24.   St.    Louis,    Mo Mar.  14 

Mar.25.   Cohoes,    N.    Y.   Adv.    Mar.    14 Mar.  14 

-Mar.  26.   Nashville,    Tenn Mar.  14 

Mar.  27.   Des    Moines,    la Mar.  14 

Mar.  28.  Lakewood,  O Mar.    7 

Mar.  30.  Toledo,    O Mar.  14 

-Mar.  30.  Buckingham,   Que Mar.  14 

Mar.  30.  Toledo,  O Mar.    7 

Mar.  31.  Waukesha.  Wis Mar.  14 

Mar.  31.  Toms  River,   N.   J Mar.    7 

Mar.  —  San   Diego,   Cal Jan.  31 

Apr.    1.  Dunkirk,   N.   Y Mar.  14 

Apr.    3.   Salem,    O Mar.  14 

Apr.    4.  Greenville,    O Mar.  14 

Apr.    6.   New  Bedford,  Mass.,  Adv,  Mar.  7,  14 .  Mar.    7 

Apr..  6.  Vallejo,  Cal Feb.  21 

Apr.  10.   WInd.sor,    Ont Mar,  14 

Apr.  10.  Tacoma,    Wash Mar.  14 

Apr.  18.  Evansville.    Ind Mar.  14 

— — — -   Ogden,  Utah   . .  . . : ; Jan.  31 

POWER,  GAS  AND  ELECTRICITY. 

Mar.  19.  Bozeman,    Mont Mar.  14 

Mar.21.  Union,   S.   C Mar.    7 

Mar.  23.   Southampton,     N.    Y Mar.  14 

Mar.  25.   Ashton.    Ill Mar.  14 

Mar.  31.   Binghamton,   N.  Y Feb.  28 

Apr.    7.  Copenhagen.    Denmark    Feb.  28 


Apr.    7.  Oneida,  N.  Y Feb.    7 

Hyattsvllle.    Md Jan.  31 

Franchise,  Vlckshurg,  Miss Jan.  17 

•  Burllngame,  Kan Jan.  Id 

GOAERNMENT  WORK. 

Ft.    Washington.    Md Mar.  1 4 

Wiring,  P.  o.,  Wlikesbarre,  Pa F"eb.  14 

Adv,  Feb.    1 4,  21. 

Cincinnati.   O.,  Adv.  Feb.  14  to  Mar.  7.. Feb.  U 

Buffalo,  N.  v.,  Adv,  Feb.  21,  28 Feb.  21 

Wilmington.    Del Feb.  21 

Adv.  Feb.  21  to  Mar.  14. 

Ft.    Howard,    Md Feb.  21 

Ft.  McRee,  Fla Mar.    7 

Newport,   R.   I Feb.  28 

Wheeling.    W.    Va Feb.  21 

Adv.   Feb.   21,  28.  Mar.   14. 

Ft.    Lincoln,    N.    D Feb.  28 

Ft.   Mackenzie,   Wyo Mar.  14 

San  Francisco,  Cal Mar.    7 

Kalamazoo,  Mich.,  Adv,  Feb.  21,  28. .  .Feb.  21 

New  York,   N.  Y Feb.  28 

Adv.  Feb.  28  to  Mar.  14. 

Galveston,    Tex Feb.  28 

Boston,    Mass Mar.    7 

Ft.  Monroe,  Va Mar.    7 

Wheeling,   W.   Va Feb.  28 

Adv.  Feb.  28  to  Mar.  14. 

Sioux  City,  la..  Adv.  Feb.  28 Feb,  28 

Ft.  Bayard,  N.    Mex Mar.  14 

New   York,  N.   Y . .  , Mar.    7 

Boston,    Mass Feb.  28 

Ft.  Greble,  B.    I..  Adv.  Mar.  14 Mar.  14 

Grand  Rapids.  Mich.,  Adv.  Mar.  7,  14. Mar.    7 

Wilmington,    Del Mar.  14 

Philadelphia,  Pa.,   Adv.   Mar.  7,  14... Mar.    1 
Montgomery,  Ala.,  Adv,  Mar.  7,  14... Mar.    7 

Charleston,  S.  C Feb.  28 

Ft.   Kiley,  Kan.,  Adv.  Mar.  14 Mar.  14 

Ft.  Caswell,  N.  C,  Adv.  Mar.  14 Mar.  14 

Minneapolis.   Minn Mar.  14 

Richmond,    Ky Mar.  14 

Mobile,   Ala Mar.  1 4 

Petoskey,   Mich.,    Adv.    Mar.    14 Mar.  14 

Chattanooga.  Tenn.,  Adv.  Mar.  7,  14. , Mar.    ■; 
Washington,  D.   C,  Adv.  Mar.   14..., Mar.  14 

St.    Augustine,    Fla Feb.  21 

Adv.  Feb.  21,  Mar,  7. 

Manila,  P.  1.,  Adv.   Mar.  14 Mar,  14 

BUILDINGS. 

Police   station,   Jollet,    III Mar.  14 

Shelter  houses,  Pittsburg,  I'a Mar.  14 

Pub.    Bldgs.,   Philadelphia.   Pa Mar.  14 

School,    Minneapolis,    Minn Mar.  14 

School,   Philadelphia,   Pa Mar.  14 

Hospital.  Kings  Park,  L,  I.,  N.  Y Mar.  14 

Pub.   Bldg.,  New  York,  N.  Y Mar.  14 

Pub.   Bldg.,   Mansfield,  O Feb.  21 

Hospital,    Athens,    O Feb.  28 

Church,   Columbus,   O Feb.  28 

School,  Chicago,  111 Mar.  14 

Church,    Gallipolls,    O Mar.  14 

Masonic  Temple,  Chlllicothe,  O Mar.    7 

Bus.   Bldg.,   Athena,    Ore Jan,  31 

Court  house,  Condon,  Ore Mar.    7 

Library,    Carthage,    Mo Mar.  14 

Pub.   Bldgs.,   New  York,   N.  Y Mar.  14 

School.    Cambridge,    Mass Mar.  14 

School,    Greenfield,    Mass Mar.  14 

Hospital,    Cheroke,    la Mar.    7 

Library,    Logansport,    Ind Mar.  14 

Church,    Easton,    Pa Mar.  14 

School,  Ames,  la Mar.    7 

School,   Cleveland,  O Mar.    7 

Pub.   Budg.,  Alexandria,   La Mar.    7 

Court   House,    Billings,    Mont Mar.  14 

Hotel,    Dayton,    O Mar,  14 

School,  Grand  Forks,  N.  D Mar.    7 

Hospital,   Muskegon,  Mich Feb.  28 

Elevators  in  bus,  bldgs., Tacoma. Wash. Feb,  21 

Hotel.    Bemidjl.    Minn Feb,  21 

Hospital,  Columbus,   O Mar.  14 

Jail,    Louisville,   Ky Mar,  14 

School,  MayvlUe,  N.  D Mar,  14 

School,  Cleveland,  O Mar.  14 

Jail,    Morrlstown,   Tenn Feb.  28 

Pub.  Bldg.,   Xenla.   O Mar,    7 

Court  house,  Corslcana,  Tex Mar.  14 

MISCELLANEOUS. 
Smoke  Consumers,  Trenton,   Mich, ,,  .Mar.  14 

Pier.  New  York,  N.  Y Mar.  14 

Dredging,   etc.,   Philadelphia,   Pa Mar.  14 

Supplies,  New  York,  N.   \ Mar.  14 

Dredging,  New  York,  N.   Y Mar.  14 

Garb.    Disp.,   Watertown,   N.   Y Mar.  14 

R.    R.    Work,    Charleston,    W.    Va Mar.  14 

Cement,    Brandon,   Ont Mar.    7 

St.   Ry.   franchise,   Somerset,   Ky Feb.  28 

Ditch,   Rockwell    City,    la Mar.    7 

El.    Ry.,    Youngstown.    O Mar.  14 

Ry.   franchise.   Oakland.   Cal Mar.    7 

R.  R.  Work,  Creede,  Colo Jan.  10 

El.    Ry.  franchise.   Whittier,   Cal Mar.  14 

'04  R.  R.,  Oodnadatta,  So.  Australia.  .Feb.  21 

Cement,    III Feb.  21 

B.   R.  work,   Cincinnati.   O Dec.  20 
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PROPOSALS. 


I  ■ 


Notice  to  Material  Men. 

a  led  proposals  will  be  received  at  the 
Clerk's  office  up  to  noon  April  15,  1903, 
'umlshing  to  the  City  of  Traverse  City, 
.,  8,80«  square  yards  of  Paving  Brick 
about  1.200  cubic  yards  of  crushed  Stone, 
erlfications  on  file  in  the  Office  of  the 
Clerk,  Traverse  City,  Mich.,  and  at  the 
neer's  Office  at  Bay  City,  Mich. 

BLOOMSHIELD  &  McCLOY, 
Engineers. 
IAS.  M.  BEERS,  City  Clerk, 

nders  Wanted  for  Steel  Work. 

ten  will  be  received  by  the  undersigned 
April  1st  for  furnishing  materials  for 
erecting  tliree  steel  water  tanks,  for 
icipal  Water  Works  purposes  : 
)  Trestle  and  tank  at  Brldgeburg,  Ont., 
site  Buffalo,  N.  Y.,  on  the  Niagara  River. 
)  Trestle  and  tank  at  Edmonton,  Alberta, 
t  200  miles  north  ^f  Calgary,  N.  W,  T^ 
da. 


PROPOSALS. 


(3)   Trestle    and    tank    at    Strathroy,    Ont. 
(near  London,  Ont.). 

Plans  and  specifications  will  be  sent  to  re 
sponsible  manufacturers  upon  application. 

Separate  offers  are  to  be  given  for  each. 

No  tenders   necessarily  accepted. 

WILLIS  CHIPMAN,  Civil   Engineer. 
Address   103   Bay  Street,  Toronto,  Out.,   Can. 


PROPOSALS. 


Pumping  Engine. 


will  enter  Into  contract.  The  Board  of  Water 
Commissioners  reserves  the  right  to  reject 
any  or  ail  bids. 

By  order  of  Water  Commissioners. 

JACOB  S.   RENNIGE.   Secy. 


PROPOSALS. 


Sealed    proposals   will    b«'    received    by    tlie 
Board  of  Water  Commissioners  of  the  City  of 
Ailentown.   Pa.,   until  6  o'clock   P.   M.,   March  ! 
24th.    1903.    at   their  office    in    City    Itullding. 
Ailentown.    Pa.,  for  One  ten  million    (10.000, 
000)   gallon   Pumping  Engine,  Including  foun- 
dation   and    all    llttlngs    for    pump.      BUideis 
will   b*:  ex|>ecte<l    lo  examine  location,   submit 
drawings  and  spi'ilflcallons  showing  engine  in  ; 
position,  also   giving  boiler  capacity  required  j 
and    specific    Information    as    to    foundation.  I 
Each  bid  must  be  accomitanicd  by  a  cei-tifled  | 
check  for  $1,000,  as  a  guarantee  that  bidders 


OFFICE  OF  THE  ENGINKER  IN  CUAKIiK. 
Improvement  of  the  Port — Manila.  P.  I..  Feb- 
ruary 15.  1903. — Sealed  proposals  for  con- 
structing an  additional  breakwater  at  Manila. 
P.  I.,  will  be  received  at  this  office  until  11 
o'clock  A.  M.,  June  15th.  1903,  and  then  pub 
llcly  opened.  Work  to  be  done  Includes  about 
450.000  tons  of  2.240  lbs.  each,  of  rock  filling, 
in  water  of  approximately  ,30  feet  depth.  Bids 
nuist  Iw  accompanied  by  a  bond  of  ,f50,000 
r.  S.  Currency.  One  contract  will  be  made 
fur  tile  whole  work.  I'cintractoi's  bond  will 
be  for  liH  of  the  ainoiiiil  bid  The  riglit  Is 
reserved  to  reject  any  or  all  bids.  For  sped 
fications  and  blank  forms  apply  to  this  office, 
tile  1'.  S.  Kngilieer  OHice.  Room  ■'11."  Army 
Huildlng.  New  York  (.'lly.  N,  Y..  the  II.  S, 
Engineer  office.  1637  Indiana  Avenue.  Chi- 
cago. Ill,,  or  the  U.  S.  Engineer  Office,  Room 
41,  Flood  Building,  San  Francisco,  Cal. 
CLINTON  B.  SEARS,  Major.  Corps  of  Engi- 
neers, U.   S,   Army,   In  charge. 


U.  S.  ENGINEER  OFFICE,  WHEELING. 
W.  Va.,  February  26,  1903. — Sealed  proposals 
for  building  a  power  house,  except  founda 
tion,  at  Dam  No.  6.  Ohio  River,  near  Merrill, 
Pa.,  will  be  received  here  until  11  A.  M. 
(Eastern  time).  March  27,  1903,  and  then 
publicly  opened.  Information  furnished  on 
application.      W.  B.  CRAIGHILL,  Capt.,  Engrs. 

V.  S.  ENGINEER  OFFICE,  GRAND  RAX' 
Ids,  Mich.,  March  2,  1903. — Sealed  proposals 
for  Repair  of  South  Pier  at  Portage  Lake. 
Mich.,  and  Extension  .and  Repair  of  Piers  at 
Frankfort,  Mich.,  will  be  received  here  until 
3  P.  M.,  April  1,  1903,  and  then  publicly 
opened.  Information  furnished  on  applica- 
tion.     CHARLES  KELLER,  Capt.,   Engrs. 

V.  S.  ENGINEER  OFFICE,  DULUTH, 
-Minn.,  Mar.  12,  1903. — Sealed  proposals  for 
furnishing  6.000  barrels  Portland  cement  for 
concrete  sup<'rstructure  to  breakwater  at 
.Marquette.  Mich.,  will  be  received  here  until 
noon.  .\pr.  11.  1903,  and  then  publicly  opened. 
Information  on  application.  D.  D.  GAIL 
LARD,  Capt.,  Engrs, 


March  21,  1903. 
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Subway  Ventilation. 

In  the  calculations  for  the  adequate  ventila- 
tion of  subways  there  is  a  point  of  special 
adaptation  that  was  not  referred  to  in  the  edi- 
torial on  this  subject  two  weeks  ago.  Where 
a  subway  is  subject  to  a  periodic  crowding 
and  it  is  desired  to  install  ventilating  appar- 
atus capable  of  meeting  the  maximum  demand, 
it  is  possible  to  proportion  it  in  the  same  man- 
ner that  the  ventilating  plant  is  for  a  building 
occupied  only  at  intervals  of  short  duration. 
Such  a  calculation  usually  presupposes  that 
between  the  periods  of  occupancy  the  number 
of  persons  breathing  the  air  in  the  ventilated 
space  is  so  small  or  the  rate  of  change  of  air 
in  the  interim  is  so  great  that  the  air,  when 
the  condition  of  rfnaximum  usage  arrives,  is 
practically  as  pure  as  that  out  of  doors.  The 
time  required  for  an  individual  to  pollute  the 
air  in  a  given  space  will,  of  course,  depend, 
among  other  things,  on  the  volume  of  that 
space,  and  for  the  given  period  it  is  only  neces- 
sary to  furnish  him  with  a  sufficient  quantity 
of  air  that  at  the  end  of  the  period  the  air  shall 
not  fall  below  a  desired  standard  of  purity, 
measured  by  the  carbonic  acid  gas  present. 

In  the  article  referred  to  an  example  was 
based  on  the  assumption  that  in  stations  and 
in  cars  in  one  mile  length  of  a  subway  there 
would  be  4,000  persons  at  any  one  time.  For 
the  purposes  of  the  present  calculations  this 
number  may  be  considered  as  the  amount  of 
travel  during  the  so-called  rush  hours,  and  It 
may  be  further  assumed  for  convenience  that 
this  rush  period  lasts  for  two  hours  at  a  time. 
It  can  be  shown  that  the  quantity  of  air  that 
should  be  supplied  to  a  person  who  Is  to  oc- 
cupy a  given  space  for  a  stated  period  of  tjme, 


so  that  a  maximum  allowable  degree  of  vitia- 
tion is  not  exceeded  (say  in  cubic  feet  per 
hour),  is  equal  to  the  quantity  that  would  be 
required  for  continuous  occupation  without 
vitiation,  less  the  quotient  of  the  volume  of 
the  space  occupied  by  the  length  of  time  oc- 
cupied (cubic  feet  divided  by  number  of  hours). 
For  the  3,500,000  cubic  feet  of  space  in  the 
subway  in  the  mile  section  in  question,  there 
are  900  cubic  feet  of  space  per  person,  assum- 
ing the  air  may  enter  the  cars  freely.  Adopting 
the  per  capita  supply  that  is  the  standard  in 
many  localities  for  school  ventilation  worli, 
namely,  1,800  cubic  feet  per  hour  (which,  as  a 
matter  of  fact,  means,  for  continuous  occupa- 
tion, a  proportion  of  7%  parts  of  carbonic  acid 
gas  in  10,000),  the  amount  of  air  that  need  be 
delivered  to  the  subway  per  hour  is  equal  to 
1,800— (900  -f-  2)  =  1,350  cubic  feet.  If  8  parts 
in  10,000  of  carbonic  acid  gas  are  allowed,  1,050 
cubic  feet  per  hour  per  person  would  suffice. 


Municipal  Lighting. 

A  report  by  the  Commissioner  of  Water  Sup- 
ply, Gas  and  Electricity,  to  the  Mayor  of  New 
York,  on  bids  received  for  public  lighting 
for  the  current  year,  appears  to  have  placed 
before  the  municipal  authorities  of  New  York 
certain  questions  of  wide  interest  to  all  large 
municipalities,  if  not  to  small  cities  as  well. 
The  streets  and  public  places  of  New  York  City 
are  lighted  partially  by  electricity  and  partially 
by  gas,  and  as  the  city  includes  districts  not 
only  widely  separated,  like  the  Boroughs  of 
Queens,  Richmond  and  the  Bronx,  but  of  great- 
ly varying  density  of  population,  it  would  be 
natural  that  there  should  be  at  least  a  consid- 
erable number  of  electric  and  gas  light  compa- 
nies in  those  boroughs,  in  the  absence  of  muni- 
cipal plants.  It  is  equally  natural  to  suppose 
under  such  conditions  that  there  might  be 
keen  competition  for  public  lighting,  but  the 
Commissioner  shows  that  there  is  no  competi- 
tion at  all,  a  single  corporation  either  owning 
or  controlling  all  those  separate  in  name,  or  act- 
ing under  an  apportionment  agreement,  at  least 
in  effect,  with  those  small  companies  not  owned 
by  it. 

There  are  various  ways  of  extracting  large 
sums  of  money  from  the  people  of  a  munici- 
pality, especially  if  that  municipality  be  large. 
Methods  of  levying  upon  contractors  as  well  as 
others,  not  too  well  known  in  general,  but 
rather  widely  practiced  in  connection  with  con- 
tracts awarded  in  more  or  less  open  competi- 
tion, have  been  found  quite  effective  In  most, 
if  not  all,  of  the  greater  cities  of  the  country. 
There  are  still  other  ways  of  satisfying  the 
aspirations  of  certain  municipal  statesmen, 
fairly  well  known  to  those  whose  duties  have 
brought  them  into  more  or  less  close  contact 
with  the  construction  of  public  works  in  cities, 
but  which  it  is  not  necessary  to  describe. 

The  most  refined  and  elegant  means  for  tap- 
ping the  public  treasury  and  securing  exorbitant 
rates  for  municipal  utilities  is  undoubtedly  the 
great  corporation  formed  in  accordance  with 
statutorj'  requirements,  but  so  administered  as 
to  secure  a  multiplied  profit  under  the  guise  of 
a  dividend  paid  at  a  reasonable  or  even  small 
rate  on  greatly  inflated  capital.  The  state- 
ment of  the  Commissioner  will  indicate  with 
great  clearness  why  the  question  of  municipal 
ownership  of  public  utilities  is  being  agitated  in 
such  an  active  manner  at  the  present  time. 
Indeed,  whatever  may  be  the  opinion  as  to  the 
wisdom  of  public  ownership,  and  there  is  room 
for  great  difference  of  opinion,  it  would  seem 
that  such  ownership  of  public  utilities  may  be 
forced  upon  many  municipalities  in  simple  self- 
defense, 


The  illuminating  power  of  the  gas  furnished 
to  New  York  City  may  be  increased  nearly  200 
per  cent,  by  means  of  the  Welsbach  mantle. 
Each  street  lamp  in  Chicago  fitted  with  that 
mantle  costs  the  additional  sum  of  f2.40,  but 
the  bids  recently  received  in  New  York  show 
that  the  latter  city  must  pay  |11.50  for  the 
same  improvement  in  the  Borough  of  Manhat- 
tan and  |15  a  year  in  the  Borough  of  Brooklyn. 
It  is  a  matter  of  small  wonder  that  the  Com- 
missioner states:  "On  the  Chicago  basis  of 
prices  we  could  save  enough  on  the  5,500  high- 
priced  Welsbach  lamps  in  use  in  Manhattan  and 
the  Bronx  to  change  20,000  ineffective  open 
flame  burners  to  incandescent  mantle 
lights,  improving  the  illumination  of  our  poorly 
lit  streets  in  those  boroughs  by  100  per  cent, 
and  saving  ?40,000  of  the  present  appropria- 
tion." 

That  is  not  by  any  means  the  whole  story  of 
the  gas  question,  but  electric  lighting  is  of  dom- 
inating importance,  not  only  because  public 
lighting  will  probably  soon  be  done  by  electric 
power  very  much  more  generally,  but  because 
already  nearly  two-thirds  of  the  appropriation 
for  public  lighting  In  the  City  of  New  York  is 
expended  for  electric  lights.  The  significance 
of  the  part  of  the  Commissioner's  report  relat- 
ing to  electric  lamps  on  the  streets  and  other 
public  places  of  New  York  can  be  realized  when 
it  is  observed  that  the  price  bid  for  a  2,000- 
candle-power  lamp  for  the  Borough  of  Manhat- 
tan is  $146  per  year  and  for  a  1,200-candle- 
power  lamp  in  Brooklyn  $124.50.  On  the  other 
hand,  the  data  secured  shows  that  the  average 
price  paid  for  2,000-candle-power  lamps  in  68 
other  cities  is  $88.60  only,  and  $81.08  each  for 
1,200-candle-power  lamps  in  23  other  cities. 
Roughly  speaking,  therefore,  the  City  of  New 
York  is  asked  to  pay  nearly  1.7  times  the  aver- 
age of  68  other  cities  for  her  2,000-candle  power 
lamps  and  1.5  times  as  much  for  the  1,200- 
candle-power  lamps.  The  Commissioner  fur- 
ther shows  that  the  actual  cost  of  the  electric 
energy  required  is  about  three  cents  per  kilo- 
watt-hour, while  the  city  is  charged  at  the  rate 
of  10.15  cents,  i.  e.,  about  3.5  times  the  cost. 

These  figures  do  not  tell  the  whole  story  as 
set  forth  by  the  Commissioner;  they  show  a  few 
of  the  main  features  only,  and  the  reason  for 
them  is  not  far  to  seek,  when  the  capital  ac- 
count of  the  corporation  charging  these  prices 
is  examined.  The  New  York  Edison  Company, 
the  corporation  controlling  practically  all  the 
gas  and  electric  lighting  companies  of  New 
York,  was  formed  by  a  consolidation  of  some 
nine  or  ten  or  more  companies  having  a  total 
capital,  originally  much  infiated.  of  $30,214,100. 
The  consolidation  of  these  various  companies 
resulted,  through  the  well  known  processes  of 
such  capitalizing  operations,  in  a  total  capital 
for  the  New  York  Edison  Company  of  $45,200,- 
000  in  stock  and  $40,138,000  in  bonds,  making  a 
total  capital  of  $85,338,000.  Interest  must  be 
paid  upon  these  bonds  and  dividends  upon  the 
slock  of  this  total  inflation  resulting  in  a  capi- 
talization of  nearly  three  times  that  of  the 
combined  capitals  of  the  constituent  companies. 
The  people  of  the  city,  therefore,  are  subjected 
to  extortion  for  public  lighting  to  pay  dividends 
and  bond  interest,  on  an  amount  multiplied 
many  times  over  the  original  cost  of  plant, 
good  will  and  all  other  material  assets.  This 
is  the  latest  and  most  refined,  and,  one  might 
almost  say,  statutory  method  of  tapping  the 
public  treasury  and  forcing  out  of  the  people 
exorbitant  returns  for  public  utilities  which 
ought  to  be  at  the  service  of  the  community 
for  little  if  any  more  than  reasonable  cost  and 
maintenance.  The  broad  question  is  one  of  the 
keenest  interest  not  only  to  New  York,  but  to 
all  municipalities;  and  the  investigation  and 
report  may  be  of  service,  Indirectly,  to  many. 


ago 


THE     ENGINEERING     RECORD. 


Vol.  47,  No.  12. 


Improved    Methods    for    Difficult    Sub- 
aqueous Tunneling. — II. 

New  or  improved  methods  and  apparatus?  for 
construoting  submerged  tunnels  in  ditHcult 
ground,  and  a  general  review  of  the  previous 
state  of  the  art,  present  conditions  and  reason- 
able future  prospects  were  given  in  a  descrip- 
tive article  and  editorial  last  weeli.  In  continu- 
ation, descriptions  of  other  methods  and  appar- 
atus which  have  been  designed  for  such  worlc 
and  are  considered  applicable  to  the  transit 
problems  similar  to  those  in  Greater  New  Yprk 
are  here  presented.  Brief  reference  is  made 
to  some  important  tunnels  of  recent  construc- 
tion, the  descriptions  of  which  it  is  desired  to 
supplement  with  others  of  similar  interest  and 
importance.  A  discussion  of  such  engineering 
designs  and  operations  is  valuable,  and  fair- 
minded  criticisms  are  helpful  to  their  project- 
ors. The  columns  of  The  Engineering  Record 
are  open  to  communications  and  suggestions 
concerning  them  or  to  descriptions  of  difiRculties 
and  devices  developed  in  similar  work. 

The  method  proposed  by  Mr.  Charles  Sooy- 
smith.  C.  E.,  provides  for  a  foundation  of  piles: 
driven  through  deep  water  to  support  two  or 
more  separate  or  joined  parallel  tunnels,  exca- 
\ated  in  very  soft,  wet  material  from  headings 
driven  from  the  bottoms  of  shafts,  wholly 
under  the  river  bed  and  always  retaining  a 
roof  of  the  natural  earth  above  them.  Novel 
features  are  involved  in  the  driving  of  the  piles 
to  a  great  depth  under  water,  and  in  the  com- 
bination of  the  freezing  method  and  pilot  tun- 
nels for  the  difficult  excavation.  The  prelimi- 
nary drawings  show  a  special  pile  driver  car- 
ried by  two  barges  held  by  frames  at  a  fixed 
distance  apart.  The  multiple  leads  or  guides 
in  the  space  between  the  two  barges  are  ad- 
justable in  both  directions,  so  that  when  the 
barges  are  anchored  in  position  several  rows  of 
piles  can  be  driven  without  changing  their  lo 
cation.  Braced  guides  extend  below  the  barges 
and  through  them  spuds  may  be  put  down  to 
hold  the  barges  in  position,  and  yet  leave  them 
free  to  rise  and  fall  with  the  tide.  Anchors  and 
lines  may  be  employed  as  usual,  in  addition, 
and  the  pile  leads  or  guides  are  so  constructed 
that  they  may  be  supported  directly  on  spuds 
and  lifted  free  from  the  barges,  which  would 
then  have  no  connection  with  them  and  would  1 
serve  only  as  a  means  of  moving  the  leads  to 
any  position  as  required.  Enough  leads  will  br 
provided  to  drive  several  bents  of  piles  without 
relocation. 

Before  driving  each  pile,  a  steel  tul)e  some- 
what larger  than  the  pile  will  be  driven  by 
hammer  or  water  jet  until  its  bottom  is  at  the 
level  of  the  bottom  of  the  proposed  tunnel; 
the  pile  will  then  be  driven  through  this  tube, 
the  length  of  the  pile  selected  being  such  as  to 
make  it  drive  to  the  desired  resistance  at  the 
bottom  of  the  tube.  The  pile  within  the  tube 
will  be  driven  by  a  Nasmytb  steam  hammer 
pile  driver,  preferably  run  by  compressed  air. 
This  will  rest  upon  the  pile  and  be  enclosed  in 
an  air-tight  shell  attached  to  it,  open  at  the 
bottom  and  extending  a  little  below  the  top  of 
the  pile.  Air  will  be  kept  In  this  shell  to  ex- 
clude water  from  it  so  that  the  hammer  will 
work  as  in  a  diving  bell.  The  use  of  the  guide 
tube,  subsequently  withdrawn,  will  avoid  much 
of  the  diOiculty  and  friction  of  driving  piles  to 
great  depths  under  water  and  is  Intended  to 
promote  the  rapidity,  economy  and  accuracy  of 
the  work. 

After  a  foundation  has  thus  been  constructed 
to  carry  the  tunnel  and  its  loads,  without  dau- 
ger  of  settlement  or  distortion  in  the  soft  and 
treacherous  silt.  It  is  proposed  to  drive  a  small 
heading  about  7  feet  in  diameter  on  the  axis 
of  each  of  the  required  tunnels.    These  small 


headings  can  be  driven  without  difficulty  in  the 
usual  way  by  compressed  air,  at  an  estimated 
speed  of  10  feet  a  day  or  more  and  will  serve  first 
as  refrigeration  chambers  and  afterwards  as  pi- 
lot headings  which  will  be  enlarged  to  the  full 
sized  excavation  required  for  the  permanent 
tunnel.  As  fast  as  built,  the  temperature  with- 
in the  pilot  tunnels  will  be  reduced  to  about 
10  degrees  below  zero,  by  means  of  pipes  laid 
directly  against  the  soil.  Through  these  pipes 
there  will  be  a  circulation  of  chloride  of  cal- 
cium brine,  cooled  by  an  ice  machine  outside, 
precisely  as  is  done  in  cold  storage  warehouses. 
The  freezing  will  continue  until  the  earth  is 
frozen  to  such  thickness  that  the  full  sized  tun- 
nel can  be  excavated  within  the  protection  of 
the  temporarily  hardened  walls,  or  where  the 
time  available  will  not  permit  the  freezing  to 


resembles  a  dense  sandstone  and  can  be  worked 
in  much  the  same  manner  by  blasting  or  chii)- 
ping.  Tests  of  frozen  silt  from  the  bottom  of 
the  Hudson  River  show  it  to  have  a  compres- 
sive strength  of  from  400  to  600  pounds  per 
square  inch.  It  is  estimated  that  the  walls 
should  be  frozen  5  teet  outside  the  line  of  ex- 
cavation and  that  tor  a  10,000-foot  tunnel  a 
refrigerating  machine,  with  a  capacity  of  525 
tons  a  day,  would  be  required  to  accomplish  the 
necessary  freezing  in  one  year.  One  of  the 
principal  advantages  of  the  freezing  method  as 
applied  to  tunnels  is  that  when  the  pilot  tun- 
nels are  constructed  and  the  freezing  done  the 
work  of  constructing  the  main  tunnels  can  pro- 
gress rapidly  without  compressed  air,  and  in 
a  manner  permitting  the  most  elaborate  super- 
vision and   inspection.     This   is  difficult  to  ob- 
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be  done  at  one  operation  from  the  original 
heading,  which  would  require  several  months, 
an  enlargement  of  the  pilot  tunnel  will  be  made 
in  the  frozen  material  and  pipes  laid  against 
the  new  surface  so  made  and  the  freezing  con- 
tinued. By  reason  of  the  increased  freezing 
surface  so  obtained  this  will  result  in  an  econ- 
omy In  time  from  freezing  the  necessary  dis- 
tance outward.  Or  radial  pipes  can  be  pushed 
outward  from  the  pilot  tunnel  before  freezing 
and  a  circulation  of  cold  brine  maintained  in 
them.  In  any  event,  the  working  face  of  the 
main  tunnel  would  be  bulkheaded  oft  from  the 
finished  section  by  a  rolling  partition,  which 
would  prevent  circulation  of  warm  air  to  the 
pilot  tunnel. 

Experience  has  shown  that  soil  so  frozen  is 
impervious  to  water  and  has  great  strength.  It 


tain  by  any  other  method.  Another  advantage 
claimed  is  that  after  it  is  once  established  the 
freezing  will  be  progressive  for  some  time 
should  the  refrigerating  medium  be  with- 
drawn, and  that  an  accident  disabling  the  en- 
tire plant  for  several  days  would  not  neces- 
sarily cause  a  disaster  to  the  work. 

Mr.  Sooysmith  bases  some  of  his  calculations 
on  data  afforded  by  his  use  of  the  Poetsch  sys- 
tem for  sinking  difficult  shafts  by  the  freezing 
method  at  Iron  Mountain,  as  described  in  The 
Engineering  Record  of  June  14,  1890.  These 
data  and  other  knowledge  and  experience 
gained  by  sinking  vertical  shafts  and  excava- 
tions by  the  freezing  process  enable  preliminary 
estimates  to  be  made  which  are  claimed  to  be 
more  accurate  and  less  contingent  as  to  time 
and  cost  than  for  other  methods,  and  it  is  in- 
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terestiug  to  note  that  while  there  is  no  record 
of  the  application  of  the  combination  of  this 
system  with  pilot  tunnels,  the.  freezing  process 
has  been  successfully  applied  to  difficult  tun- 
neling as  described  in  The  Engineering  Record 
of  May  6,  1886,  where  the  foot  way  tunnel  In 
Stockholm  was  driven  with  the  aid  of  cold 
air  supplied  to  the  heading. 

The  general  plan  of  operations  includes  the 
iuitial  construction  of  three  parallel  7-foot  pilot 
tunnels  in  a  plane  through  the  axes  of  the  re- 
quired tunnels.  The  two  outer  pilot  tunnels 
will  be  used  for  refrigerating  galleries  and 
subsequently  enlarged  to  the  required  cross- 
section  for  the  permanent  tunnels.  They  will 
be  connected  by  transverse  tunnels  about  500 
feet  apart,  so  that  the  center  pilot  tunnel  may 
be  used  as  a  service  gallery  to  expedite  the 
construction  of  the  main  tunnels,  after  which 
it  may  be  abandoned  or  retained  for  conduits. 
The  pilot  tunnel  will  be  driven  from  shafts  at 
each  end,  which  will  be  long  enough  to  serve 
both  of  the  main  tunnels,  and  from  these  shafts 
the  excavation  of  the  full  width  will  be  com- 
menced on  both  sides  of  the  river  while  freez- 
ing is  in  progress  in  the  pilot  tunnels,  as  indi- 
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to  freeze  the  ground  to  a  distance  of  about  5 
feet  beyond  the  limits  of  the  final  excavation, 
about  25  feet  in  diameter,  which  can  thus  be 
made  much  more  quickly,  but  less  economic- 
ally, than  if  the  freezing  there  was  entirely  ac- 
complished from  the  original  pilot  tunnel.  This 
method  of  successive  cuts  will  only  be  employed 
at  the  beginning  of  the  tunnel  to  expedite  the 
construction. 

As  there  will  be  four  working  headings,  the 
conditions  in  them  may  vary,  and  another  sys- 
tem of  piping  has  been  devised  for  use  near 
the  shafts  where  It  is  necessary  to  accelerate 
the  freezing  as  much  as  possible,  so  as  to  be 
able  to  commence  the  construction  of  the  fin- 
ished tunnel  without  waiting  a  long  time  for 
freezing  to  be  completed  throughout.  It  is  pro- 
posed in  this  case  to  line  the  pilot  tunnels  and 
to  lay  in  them  large  longitudinal  flow  and  re- 
turn mains  controlled  by  gate  valves  dividing 
them  into  sections  of  perhaps  1,000  feet.  From 
each  of  these  sections  several  smaller  second- 
ary parallel  mains,  about  100  feet  long,  will  be 
valved,  and  from  each  of  them  connections  will 
be  made  with  series  of  radial  pipes  11  or  12 
feet   long  driven  in   sets  about   6   feet   apart. 


Horizontal     Section, 


Rekrigeratinq  Shell. 


Enlarged  Section  RrR, 


TKf   EnQiNEIBINO   record 


fmmm^w^ 


Fini^td  Excavafmn. 


Tkmponjry  fie 

REKRIGBUATING    Ti:X.NKL. 

Method  with  Pilot  Tunnels  and  Refrigeration. 


cated  In  the  general  diagram.  It  is  proposed 
to  provide  the  pilot  tunnels  with  a  system  of 
longitudinal  pipes  laid  together  around  the 
circumference  of  the  tunnel  and  supported  at 
suitable  intervals  on  circular  ribs.  These  pipes 
will  be  connected  at  both  ends  by  circular 
headers  in  such  a  manner  that  half  of  them 
will  be  used  for  flow  and  the  other  half  for  re 
turn  pipes,  and  a  constant  flow  of  brine  will  be 
maintained  through  them  by  means  of  circula- 
tion mains  from  the  shore  header  to  the  pump 
and  refrigerating  machine.  The  pipes  will  be 
so  close  together  that  they  will  serve  as  skele- 
ton lagging  which,  with  the  air  pressure,  is  ex- 
pected to  exclude  the  mud;  but  may  be  rein- 
forced, if  necessary,  by  inserting  short  strips 
of  wood  between  them  until  the  mud  is  frozen 
stiff  enough  to  be  stable  independent  of  the 
air  pressure. 

At  the  ends  of  the  tunnel  close  to  the  shaft, 
it  may  be  desirable  to  remove  these  pipes  and 
make  a  circular  excavation  about  16  feet  in 
diameter  before  the  ground  is  frozen  to  the 
final  limits.  In  this  excavation  another  set  of 
longitudinal  pipes  and  headers  will  be  placed 


These  pipes  will  be  closed  at  both  ends  and 
will  contain  a  small  inner  pipe  connected  with 
the  brine  supply  and  open  at  the  outer  end,  the 
return  flowing  ba(!k  through  the  large  pipe. 
These  pipes  will  be  connected  to  each  other  and 
to  the  secondary  mains  in  series  by  valved  lead 
branches,  so  that  the  brine  will  flow  succes- 
sively through  all  of  them  from  the  supply  to 
the  return  main,  as  indicated  in  the  cross-sec- 
tional diagram.  By  this  method  freezing  will 
be  very  rapid  and  can  be  controlled  absolutely 
or  varied  at  every  point,  but  a  very  large  and 
costly  pipe  installation  is  required.  After  the 
materials  are  satisfactorily  frozen,  the  pipes 
can  be  easily  withdrawn  by  first  injecting 
steam,  and  the  holes  which  remain,  and  which 
are  shown  in  the  diagram  by  dotted  lines,  will 
be  useful  for  blasting  the  frozen  material. 

The  most  economical  method  of  freezing  the 
main  part  of  the  tunnels  under  the  center  of 
the  river  is  believed  to  be  by  means  of  convert- 
ing the  pilot  tunnel  itself  into  a  single  large 
refrigerating  tube,  which  will  effect  great  econ- 
omy of  pipes  and  pumping,  but  will  be  slower 
than  the  process  above  described  and  will  pre- 
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elude  any  extension  of  the  pilot  tunnel  which  \e 
being  refrigerated.  It  is,  therefore,  proposed 
to  treat  only  the  central  part  of  the  tunnel  in 
this  manner,  whUe  the  shore  ends  are  being 
excavated  and  lined  by  methods  already  do- 
scribed.  For  this  process  the  pilot  tunnel  will 
have  a  water-tight  lining  closed  at  both  ends 
with  bulkheads  through  each  of  which  there 
will  be  made  connections  to  flow  and  return 
mains,  the  former  being  extended  nearly  to  tho 
center  of  the  tunnel.  The  refrigeration  plants 
will  be  installed  at  both  ends  of  the  tunnel  ami 
will,  therefore,  be  enabled  to  work  together  on 
the  center  section  after  the  headings  of  tho 
pilot  tunnels  have  met.  When  the  time  avail- 
able is  sufiicient,  as  when  the  pilots  have  been 
completed  a  long  distance  ahead  of  the  main 
tunnel  construction,  the  pilot  tunnel  may  be 
lined  with  a  double  shell  divided  into  two 
parts  by  radial  diaphragms  so  that  the  flow 
and  return  mains  connected  at  the  shore  ends 
would  insure  a  circulation  of  brine  to  the  inner 
end  and  back  as  Indicated  in  the  diagram. 

In  order  to  prevent  any  danger  of  leakage 
out  of  the  pipes,  the  brine  will  be  circulated  by 
pumps  located  at  the  foot  of  the  shaft,  thus 
avoiding  the  head  that  would  be  incurred  if  the 
mains  rose  to  the  surface  of  the  river.  The 
pipes  would  be  subjected  externally  to  the  full 
hydrostatic  head  of  the  ground  water,  so  that 
if  there  were  any  leaks  in  them  the  flow  would 
lend  inwards  instead  of  outwards  and  no  dam- 
age would  be  occasioned.  These  methods  have 
all  been  studied  and  analyzed  with  great  care 
in  reference  to  the  practical  results  which  have 
been  obtained  in  successful  application  of  the 
freezing  process  to  very  difficult  work  in  this 
country  and  abroad,  and  it  is  believed  by  Mr. 
Sooysmith  that  the  systems  here  described 
may,  any  or  all  of  them,  be  employed  under  the 
conditions  obtaining  for  the  tunnels  that  they 
were  designed  for,  and  that  they  will  afford  the 
most  safe  and  desirable  method  of  construction 
lor  them.  The  accompanying  illustrations  of 
this  process  are  convsntional  diagrams  intend- 
ed only  to  indicate  general  principles  and  ar- 
rangement, and  are  in  no  way  definite  plans 
for  actual  construction.  They  help  explain  the 
methods  of  application  of  the  freezing  process 
for  excavation  only;  they  omit  the  important 
pile  foundation  and  all  details  of  design  and 
construction. 

The  plan  proposed  by  Mr.  Theodore  Cooper, 
C.  E.,  is  based  on  the  use  of  a  special  pneumatic 
shield  designed  to  be  efficient  in  any  combina- 
tion of  rock,  earth,  silt  and  water.  The  shield 
can  be  used  under  very  different  .leonditions 
ranging  from  the  construction  of  a  tunnel  in 
water  without  any  solid  excavation,  to  that  of 
its  construction  in  silt,  clay,  or  rock  or  the  con- 
struction with  the  upper  and  lower  parts  in 
different  materials.  This  shield  is  a  pilot  of  a 
full  cross  section  of  the  tunnel,  having  the  usual 
apron  plates  which  project  backwards  over  the 
finished  tunnel  lining  and  make  a  close  joint 
with  it.  The  front  of  the  shield  is  provided 
with  the  ordinary  slightly  inclined  cutting  edge, 
and  the  upper  part  of  it  can  be  entirely  closed  by 
removable  doors  in  a  vertical  transverse  bulk- 
head. The  lower  part  of  the  cutting  edge  is  in- 
clined backwards  and  is  open,  a  conical  bulk- 
head being  carried  from  its  circumference  to  a 
level  with  the  axis  of  the  tunnel  and  affording 
a  sort  of  inclined  scoop  through  which  access 
can  be  had  from  above  to  the  lower  part  of  the 
working  face,  and  in  which  water  may  rise 
above  the  lower  edge  of  the  vertical  transverse 
bulkhead  in  the  front  of  the  shield,  but  will  be 
retained  at  that  level  by  an  adequate  pneumatic 
pressure  inside  the  "shield.  This  arrangement, 
which  is  clearly  shown  in  the  vertical  and  hori- 
zontal cross  sections,  provides,  if  necessary,  ab- 
solute tightness  to  retain  the  air  in  the  upper 
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part  of  the  shield  and  leaves  the  bottom  of  the 
tunnel  exposed  and  accessible  ihrough  the  open 
lower  end  of  the  shield,  so  that  excavation  may- 
be carried  on  there  in  the  dry  under  ordinary 
conditions  or  at  the  very  worst,  if  it  Is  impos- 
sible to  wholly  exclude  the  water,  it  can  only 
rise  to  a  limited  height  and  excavation  may  be 
carried  on  below  its  surface.  If  the  material  is 
Arm,  the  doors  in  the  forward  bulkhead  may 
be  opened  and  excavation  made  through  the 
whole  face  of  the  shield.  If  It  Is  very  soft, 
these  doors  may  be  closed  and  the  shield 
may  be  forced  ahead  into  the  unexcavated  mass, 
causing  the  latter  to  flow  inward  and  upward 
at  the  bottom  through  the  conical  apron  around 
the  lower  part  of  the  cutting  edge,  and  even 
deliver  itself  through  its  apex  into  the  material 
cars  on  the  tunnel  floor.  If  excavation  is  re 
quired  in  the  bottom  of  the  tunnel  only.  Inclined 
poUng  boards  may  be  driven  under  the  lower 


used  to  remove  the  soil  and  muck.  The  con- 
nection of  the  circular  track  to  the  moving 
shield  saves  a  great  deal  of  labor  and  time  in 
handling  the  lining  segments  and  enables  them 
to  be  put  in  place  without  interfering  in  any 
way  with  the  operations  of  excavation,  thus 
greatly  expediting  construction  and  materially 
reducing  the  total  expense. 

For  tunneling  through  very  wet  or  soft  ma- 
terial Mr.  Cooper  has  designed  an  improvement 
especially  adapted  to  the  shield  already  do- 
scribed,  which  is  intended  to  reduce  the  excava- 
tion absolutely  to  the  amount  of  displacement 
of  the  finished  tunnel  and  thus  prevent  disturb- 
ance of  the  material  pierced  or  subsidence  of 
the  surface  and  consequent  danger  to  structures 
above;  to  facilitate  the  alignment  and  diminish 
the  force  necessary  for  driving  the  shield,  to 
prevent  material  from  caving  in  and  to  decrease 
the   danger  to  workmen.        This   improvement 
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the  shield  where  it  can  be  handled  and  con- 
trolled, and  permit  the  intermittent  or  continu- 
ous advance  of  the  shield  with  a  constant  regu- 
lated pressure  on  the  upper  part.  As  the  air 
pressure  in  the  pneumatic  shield  is  constant, 
while  the  external  pressure  decreases  upwards, 
they  can  only  be  balanced  at  one  point  and  the 
former  is  in  excess  by  an  amount  of  60  pounds 
per  square  foot  for  each  foot  in  height  altove 
the  level  of  the  water  seal.  This  unbalanced 
pressure  will  enable  the  plungers  to  be  auto- 
matically operated  in  the  upper  part  of  the 
shield,  and  the  lower  ones  may  be  provided 
with  special  devices  for  overcoming  the  friction 
and  increased  outside  pressure. 

The  patent  drawings  show  the  forward  bulk- 
head extending  in  a  vertical  transverse  plane  to 
below  the  seal  of  the  water  line  in  the  inclined 
bulkhead,  and  composed  of  a  framework  of  ver- 
tical and  horizontal  I-beams  with  the  spaces  be- 
tween them  entirely  filled  by  rectangular  plung- 
ers working  in  stuffing  boxes.  Each  of  these 
serves  as  a  movable  shutter  which  is  pushed  out 
against  the  soft  earth,  and  maintained  there 
wholly  or  in  part  by  the  pneumatic  pressure  in 
the  shield.  They  may  be  used  with  or  without 
pneumatic  pressure  and  with  or  without  the 
water  seal  and  the  conical  interior  oulkhead. 
In  a  dry  tunnel  they  may  be  used  to  reduce 
the  amount  of  excavation,  and  it  is  believed 
that  in  either  wet  or  dry  earth  they  will  advan- 
tageously replace  ordinary  poling  boards. 

The  plungers  may  be  open  at  the  inner  ends 
and  closed  at  the  outer  ends  by  hinged  and 
latched  doors  through  which  material  can  be 
removed  if  necessary,  and  they  may  be  pro- 
vided with  projecting  flaps  or  fixed  iron  poling 
boards  to  diminish  the  inward  flow  when  the 
doors  are  opened  in  very  soft  material.  They 
may  also  be  made,  as  shown  in  the  detail,  with 
open  inner  ends  and  closed  outer  ends  provided 
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edge  of  the  main  diaphragm  as  indicated  in  the 
cross  section,  and  rock  and  other  material  re- 
moved under  their  shelter,  so  as  to  permit  the 
shield  to  advance.  In  other  cases  these  tem- 
porary poling  boards  may  be  driven,  leaving  the 
bottom  accessible  under  the  inclined  cutting 
edge,  so  that  if  necessary  sectional  piles  can  be 
forced  down  to  make  a  foundation  under  the 
tunnel.  With  the  diaphragm  doors  all  closed 
and  the  water  seal  maintained  above  the  lower 
edge  of  the  main  diaphragm,  the  shield  can  be 
pushed  forward  on  the  bottom  of  the  river  and 
the  tunnel  lining  built  behind  it  in  the  usual 
manner  without  any  excavation  or  the  protec- 
tion of  any  natural  roof  above  it. 

The  design  provides  for  high  level  and  low 
level  tracks  connected  by  a  vertical  switch.  The 
high  level  track  will  be  used  for  bringing  seg- 
ments of  the  cast  Iron  lining  to  the  crown  of 
the  tunnel  where  they  would  be  delivered  to  a 
car  operating  on  a  circular  track  to  assemble 
them  in  position.     The  lower  track  would  be 


avoids  the  necessity  of  having  workmen  sta- 
tioned in  advance  of  the  forward  bulkhead,  or 
of  using  a  long  and  unwieldy  projecting  hood. 
It  consists  essentially  of  foi'ming  the  forward 
bulkhead  of  independent  horizontal  hollow 
plungers.  Their  outer  ends  receive  most  of 
the  horizontal  thrust  against  the  end  of  the 
shield,  and  can  be  set  so  as  to  resist  the  press- 
ure of  the  earth  and  water  and  confine  its  slope 
to  a  required  angle. 

These  plungers  are  units  with  dimensions 
suitable  for  their  convenient  operation,  and  en- 
able the  pressures  against  the  outer  surface  to 
be  advantageously  differentiated  in  accordance 
with  the  conditions  which  vary  with  their  posi- 
tions. They  virtually  constitute  a  series  of 
springs  covering  the  solid  face  of  the  end  of 
the  shield,  which  is  exposed  to  unequal  press- 
ures, and  maintain  equilibrium  over  that  por- 
tion of  the  heading  which  is  above  the  point  of 
excavation.  They  provide  for  a  constant  and 
regular  flow  of  material  Into  the  lower  part  of 


with  spiral  springs  euciose^l  in  cylinders  which 
receive  a  piston  head  that  compresses  the  spring 
by  a  rod  commanded  by  a  nut  and  hand  wheel 
arranged  inside  the  shield,  so  as  to  enable  the 
plunger  to  be  set  in  any  required  position  and 
adjust  itself  to  the  variable  pressure. 

The  plungers  may  be  advanced  with  the 
shield  or  independently  of  it,  or  may  be  allowed 
to  recede  or  remain  stationary  when  the  shield 
is  advanced  by  the  usual  method,  thus  material- 
ly facilitating  the  manipulation  of  the  shield 
and  permitting  its  cutting  edge  to  penetrate  the 
soil  with  decreased  expenditure  of  force.  They 
afford  an  elastic  resistance  to  the  -soil  and 
enable  any  portion  of  it  to  be  separately  treated 
and  all  portions  of  it  to  be  put  under  special 
or  automatic  uniform  or  varied  pressure,  while 
the  excavation  may  be  absolutely  confined  to 
the  lower  part  of  the  shield  under  the  water 
seal  and  governed  to  correspond  with  the  defi- 
nite slope  of  the  material  for  the  actual  dis- 
placement of  the  shield. 
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Structural  Steel  Work  in  the  Ansonia 
Apartment  Hotel,  New  York.  IV. 

STEEL  COBNER  TOWERS. 

The  rounded  corners  on  the  Broadway  front 
of  the  Ansonia  building  have  masonry  walls 
carried  on  ordinary  wall  girders  up  to  the  17th 
floor,  where  the  circular  cross-section  is  almost 
detached  from  the  receding  mansard  roof.  At 
"  this  level  there  is  a  horizontal  drum  made  of 
a  12  inch  I-beam  curved  to  a  radius  of  10  feet  8 
inches  and  supported  on  the  centers  of  six  un- 
equally spaced  main  columns.  This  drum  re- 
ceives the  feet  of  12  dome  ribs,  each  of  which 
is  composed  of  a  6-inch  I-beam  about  23  feet 
long  which  is  riveted  to  it  with  horizontal  flange 
angles,  rises  11  feet  vertically,  and  is  thence 
curved  at  a  radius  of  about  16  feet  so  that  its 
upper  end  abuts  against  the  web  and  top  flange 
of    the    channel-iron    drum,   thus   forming   the 


and  the  14x%-inch  inner  one  acting  as  a  girder 
from  which  the  center  vertical  strut  is  support- 
ed, and  as  bracing  for  the  anchorages  to  the 
dome  rib.  Just  outside  the  inner  circle  the 
cantilever  beams  support  four  vertical  columns 
each  having  a  triangular  cross-section  composed 
of  three  5-inch  channels  latticed  together  on 
all  sides.  These  are  enclosed  with  sheet  cop- 
per to  make  the  ornamental  columns  of  theopeu 
lantern  which  surmounts  the  dome.  The  outer 
channel  in  each  column  projects  beyond  the 
rest  to  carry  a  slender  flnial. 

The  tops  of  the  columns  are  riveted  to  an 
angle-iron  ring  6  feet  in  diameter,  which  car- 
ries   eight   radial    trusses    forming   the   frame- 


the  connections  without  the  necessity  of  any 
diagonal  bracing. 

Mr.  Paul  E.  Duboy  "was  the  architect;  PhiliiJ 
E.  Raqu6  the  consulting  engineer  and  Mr.  Ed- 
ward Raqu6  the  engineer  in  charge  for  Mr.  "W. 
B.  D.  Stokes,  the  owner  and  builder.  The  struc- 
tural steel  work  was  built  and  erected  by 
Messrs.  J.  B.  &  .1.  M.  Cornell,  with  Mr.  C.  J. 
Wolfe,  engineer  in  charge  of  the  draughting 
department.  The  copper  and  skylight  work 
was  done  by  A.  J.  Ellis  &  Company. 


The  Panama  Canal  Treaty  was  ratified  by 
the  United  States  Senate,  on  March  17,  by  a 
vote  of  73  to  5. 


STEEL  FRAMEWORK  OF  CIRCULAR  CORNER  DOME,  TOWER  AND  LANTERN. 


framework  of  a  tall  dome  which  carries  the  18th 
floor  just  above  its  springing  line. 

The  dome  ribs  are  connected  by  horizontal  cir- 
cular T-bars  21  Inches  apart,  which  carry  the 
inner  metal  lath  and  plaster  and  the  outer  tile 
surface.  The  upper  drum  supports  a  cylin- 
drical framework  51/2  feet  high  made  of  angles 
and  carrying  at  the  top  a  6x6-inch  angle-iron 
ring  11  feet  in  diameter,  which  serves  as  a  ful- 
crum for  the  twelve  horizontal  cantilever  arms, 
which  overhang  it  about  2%  feet  and  support 
the  projecting  circular  cornice.  The  cantilever 
beams  are  pairs  of  4-inch  channels  about  4% 
feet  long  with  their  inner  and  outer  ends  web- 
connected  to  vertical  curved  plates,  the  4x%- 
inch  outer  one  acting  as  a  light  fascia  girder, 


work  of  a  dome  7  feet  in  diameter  at  the  base 
and  about  7  feet  high.  The  trusses  are  riveted 
at  their  apexes  to  bent  plates  connecting  them 
to  vertical  intersecting  diaphragms,  through 
the  base  of  the  flagstaff,  which  is  composed  of 
four  3x3-inch  angles  17  feet  long  riveted  to- 
gether back  to  back  to  form  a  cruciform  cross- 
section.  The  radial  trusses  are  connected  by 
circular  horizontal  T-bars  which  support  the 
roof  tiles.  The  top  of  the  flagstaff  is  about  60 
feet  above  the  17th  floor,  where  the  dome  con- 
struction begins,  175  feet  above  the  street.  The 
dome  is  calculated  to  stand  a  wind  pressure  of 
20  pounds  per  square  foot  of  exposed  surface, 
and  the  stresses  are  assumed  to  be  resisted  by 
the  stiffness  of  the  members  and  the  rigidity  of 


A  competitive  examination  will  be  held  April 
4,  in  various  places  in  New  York  State,  for  the 
position  of  architectural  draughtsman,  as  ad- 
vertised elsewhere  in  this  issue.  For  informa- 
tion address  State  Civil  Service  Commission, 
Albany.  Open  competitive  examinations  will 
also  be  held  in  New  York  City,  as  advertised  in 
another  column,  for  the  following  positions: 
Architectural  draughtsman  and  designer,  struc- 
tural steel  draughtsman,  electrician,  inspector 
of  conduits  and  reservoirs,  assistant  engineer, 
Rapid  Transit  Commission,  and  topographical 
draughtsman;  applicants  for  these  positions 
must  be  residents  of  the  State  of  New  York. 
Information  can  be  obtained  from  Mr.  S.  Will- 
lam  Briscoe,  secretary,  61  Elm  Street. 
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Direct  and  Indirect  Supports  for  Under- 
pinning a  High  Wall. 

The  excavation  for  the  cellar  of  the  new 
building  at  No.  56  Cedar  Street,  New  York,  was 
carried  down  about  20  feet  below  the  sidewalk 
level,  and  several  feet  below  the.  footings  of 
the  adjacent  six-story  brick  wall  of  the  build- 
ing at  No.  58.  The  old  and  new  walls  are  In 
contact  for  a  length  of  about  75  feet,  and  the 
old  one  was  seated  on  ordinary  offset  footings 
which  had  to  be  removed  and  carried  down  sev- 
eral feet  to  the  sandy  bottom  of  the  new  ex- 
cavation. Most  of  the  wall  was  carried  on  nine 
wooden  needle  beams  about  6  feet  apart  on 
centers,  which  were  set  about  8  feet  above  the 
bottom  of  the  footing. 

Bach  of  the  regular  needles  consisted  of  a 
pair  of  14xl4-inch  timbers,  one  on  top  of  the 
other,  which  projected  about  10  feet  into  the 
new  excavation,  and  were  supported  there  on 
a  vertical  14xl4-inch  post  at  the  end  with  a 
transverse  sill  and  longitudinal  grillage  timbers 
under  its  foot.  The  inner  ends  were  supported 
on  a  double  line  of  timber  sills  on  the  cellar 
floor,  parallel  to  the  wall.  The  wall  was  cut 
away  several  inches  above  the  needles,  and 
wooden  packing  pieces  were  driven  in  tight 
above  them  with  bearing  on  cement  mortar 
which  was  plastered  on  the  under  side  of  the 
brickwork.  The  needles  were  adjusted  with 
jack  screws  under  the  outer  ends,  which  were 
screwed  up  until  they  lifted  the  wall  very 
slightly;  the  vertical  posts  were  then  set  ad- 
jacent to  the  jacks,  and  wedged  up  until  they 
released  the  jacks  and  the  latter  were  removed 
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The  brick  pier  was  continued  above  the  iip- 
per  stone  to  the  under  side  of  the  old  brick- 
work and  carefully  joined  to  It.  The  wedges 
were  driven  until  the  loads  were  taken  from 
the  adjacent  needles.  When  these  were  re- 
leased and  the  new  footing  was  permanently 
settled  the  needles  were  removed  and  the 
spaces  which  they  had  occupied  were  filled  with 
new  brickwork,  closing  up  the  openings  be- 
tween the  wedged  piers  and  completing  the 
new  foundations.  The  spaces  between  the 
wedging  stones  were  thoroughly  grouted  and 
the  weight  of  the  whole  wall  was  thus  the- 
oretically carried  through  the  wedges,  but  the 
cement  enclosing  them  was  so  solid,  and  the 
final  sections  of  wall  were  so  tightly  closed  up 
at  the  top  that  a  very  slight  settlement  or  com- 
pression of  the    piers    would    practically    dis- 


VoL.  47,  No.   12. 

building  that  there  was  not  clearance  around 
it  for  ordinary  cribbing  and  needling  to  sup- 
port it  while  its  foundations  were  removed  and 
rebuilt  at  the  level  of  the  new  ones  in  the  ad- 
jacent wall.  It  was  ingeniously  carried  on  the 
short  arms  of  two  cantilevers  which  were  set 
close  to  each  side  of  it  with  their  fulcrums  on 
a  group  of  steel  needle  beams  which  supported 
part  of  the  outside  wall.  The  long  arms  cleared 
the  tops  of  the  adjacent  group  of  needle  beams 
and  reacted  against  vertical  wooden  posts 
bearing  on  distributing  beams  across  the  un- 
der sides  of  the  floor  joists.  As  it  was  difficult 
to  secure  bearing  against  the  pier  and  inad- 
missible to  cut  its  faces,  holes  6  inches  deep 
were  drilled  in  it  and  two  horizontal  steel  rods, 
2  inches  in  diameter,  were  set  in  each  side, 
projecting  16  inches  beyond  the  face  and  bear- 
ing on  the  upper  sides  of  the  cantilever  beams. 
These  being  symmetrical  prevented  any  eccen- 
tricity in  the  pier  loading  and  supported  it  so 
that  the  footing  was  removed  and  a  new  founda- 
tion built. 
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after  the  bearings  under  the  feet  of  the  posts 
had  been  forced  down  to  permanent  and  solid 
seats  on  the  sand. 

At  one  end  of  the  building  there  was  a  hori- 
zontal pipe  close  to  the  wall  at  such  a  level 
that  there  was  not  room  under  it  for  the  pairs 
of  wooden  needle  beams,  and  so  groups  of  steel 
I-beams  side  by  side  were  used  instead,  thereby 
gaining  about  16  inches  more  clearance.  After 
the  needles  were  loaded  the  old  wall  under 
them  was  removed,  the  excavation  completed 
there  and  a  new  footing  built,  all  in  several 
successive  sections  of  convenient  lengths. 
Brick  piers,  2  or  3  feet  long,  were  built  up  on 
the  new  concrete  footings  to  within  5  or  6  feet 
of  the  tops  of  the  needles  and  between  them. 
The  top  of  each  pier  was  entirely  covered  by 
a  cut  stone  cap  and  a  duplicate  stone  was  set 
on  H,  loose,  with  several  pairs  of  thin  steel 
wedges  between  the  two  stones. 


tribute  the  load  over  the  whole  of  the  new 
footing  before  any  damage  could  be  done  or 
appreciable  movement  take  place. 

The  front  wall  at  the  Cedar  Street  corner 
was  supported  wholly  from  the  inside  by  a 
horizontal  cantilever  timber  which  had  one  end 
inserted  and  wedged  in  a  recess  cut  in  the  face 
of  the  brickwork.  The  set  of  steel  needles  near- 
est the  front  wall  furnished  the  fulcrum  of  the 
cantilever,  and  the  reaction  was  taken  by  a 
vertical  post  wedged  up  against  a  distributing 
beam  across  the  under  side  of  several  joists  in 
the  basement  floor.  A  vertical  post  on  the 
short  arm  of  the  cantilever  supported  the  mid- 
dle of  a  heavily  loaded  stone  lintel  C  feet  long 
which  it  was  feared  might  be  broken  if  there 
was  even  a  small  relative  displacement  of  its 
ends. 

A  heavily  loaded  stone  pier  4  feet  square 
was   so  near  the  walls  in   this  corner  of  the 


In  the  opposite  end  of  the  building  the  cor- 
ner of  the  rear  wall  was  similarly  supported  on 
the  short  arm  of  a  12xl4-inch  cantilever  needle 
beam  about  18  feet  long  which  had  its  fulcrum 
on  a  wooden  needle  beam  supporting  the  front 
wall  and  reacted,  like  the  other  cantilevers, 
against  the  floor  joists  above.  An  adjacent 
stone  pier  2  feet  square,  made  of  thick  courses 
of  single  cut  stones,  like  a  sectional  column, 
supports  one  end  of  a  heavy  floor  girder,  is 
partly  built  into  the  side  wall  and  had  to  be 
underpinned  with  it.  It  was  dlfllcult  to  secure 
bearing  for  its  temporary  supports,  and  unsafe 
to  cut  away  so  large  a  proportion  of  its  cross 
section  as  would  have  been  necessary  to  insert 
a  needle  beam  through  it.  A  pair  of  horizontal 
steel  dowels  were  drilled  into  one  side,  above 
the  basement  floor,  and  took  bearing  on  block- 
ing built  up  from  one  of  the  regular  needle 
beams   supporting  the  side  wall.     On  the  op- 
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posite  side  of  the  pier,  several  feet  lower  down 
and  below  the  basement  floor,  a  notch  was  cut 
in  the  foundation,  half  way  under  the  foot  of 
the  pier  Lo  receive  the  short  arm  of  a  cantilever 
with  its  fulcrum  on  blocking  laid  on  the  floor, 
and  its  long  arm  reacting  against  the  basement 
floorbeams. 

Messrs.  Clinton  &  Russell  are  the  architects, 
and  Mr.  Andrew  Robinson  is  the  general  con- 
tractor for  the  new  building;  and  the  under- 
pinning was  executed  by  the  Gallagan  Contract- 
ing Company,  all  of  New  York. 


A  185-Foot  Water-Power  Plant  near  St. 
John's,  Newfoundland. 

A  3,700  horse-power  hydraulic  plant,  operat- 
ing under  a  head  of  185  feet,  has  been  in  oper- 
ation for  some  months  at  the  head  of  Petty 
Harbor,  eight  miles  south  of  St.  John's,  New- 
foundland. It  is  of  the  class  employing  a  timber 
flume  for  conducting  the  water  from  the  point 
of  diversion  to  the  point  of  utilization,  and  in- 
cludes a  timber  dam  for  directing  the  water  to 
the  flume  and  a  steel  penstock  for  carrying  the 
water  under  pressure  from  the  foot  of  the 
flume  to  the  power  house.  An  interesting  feat- 
ure of  the  plant  is  the  method  adopted  for  con- 
trolling one  of  the  turbines. 

The  project  to  utilize  the  small  stream  at  this 


wheel  and  the  latter  a  Girard  wheel.  They  are 
designed  to  run  at  327  revolutions  per  minute 
and  develop  under  the  given  head  1,860  horse- 
power. The  generators  are  600-kilowatt  500- 
volt  alternators,  and  having  22  poles,  give  cur- 
rent at  60  cycles  per  second.  Besides  the  wheels 
and  the  revolving  elements  of  the  alternators, 
each  turbine  unit  carries  on  its  shaft  a  mo 
mentum  wheel  weighing  15,500  pounds,  and  7 
feet  in  diameter,  which  gives  it  a  peripheral 
speed  of  7,200  feet  per  minute. 

The  power  house  is  a  stone  building  24x130 
feet  in  inside  dimensions.  It  is  divided  by  a 
glass  partition  into  a  generator  room  100  feet 
long  and  a  transformer  room,  occupying  the 
remaining  30  feet.  In  this  there  are  six  500- 
kilowatt  oil-bath  transformers  for  stepping  up 
the  current  to  15,000  volts  for  transmission  nine 
miles  to  St.  John's.  The  transmission  line  is 
a  double-pole  one.  The  exciter  set  comprises  a 
21-inch  wheel  and  a  direct-connected  dynamo 
which  stands  on  the  same  cast-iron  bed  with 
the  waterwheel.  The  exciter  turbine  receives 
its  water  from  the  large  penstock  through  a  9- 
inch  pipe,  and  running  at  600  revolutions  per 
minute  has  a  capacity  of  45  horse-power. 

The  method  of  control  referred  to  compre- 
hends the  use  of  a  gate  valve  interposed  be- 
tween the  penstock  and  the  wheel  case,  and  no 
gates  of  any  kind  near  the  wheel  guides.     The 


Soc.  M.  E.,  consulting  engineer  of  Worcester, 
Mass.  The  hydraulic  equipment  was  furnished 
by  the  Stilwell-Bierce  &  Smith-Vaile  Company, 
of  Dayton,  0.,  and  the  electrical  machinery  was 
built  by  the  Westinghouse  Electric  &  Manufac- 
turing Company. 


POWER  HOtfSE,  FLUME  AND  PENSTOCK. 


point  was  determined  on  in  1898  to  supply 
power  for  the  St.  John's  Street  Railway  and 
at  first  but  one  turbine  was  installed,  develop- 
ing 1,860  horse-power.  In  1902  an  additional 
demand  for  power  being  created,  a  second  tur- 
bine was  installed,  giving  the  plant  a  total  ca- 
pacity of  2,400  kilowatts,  with  apparatus  for 
high-voltage  transmission  to  St.  John's. 

The  dam  is  a  timber  crib  one  15  feet  high, 
and  at  one  end  are  located  the  racks  and  head 
gates  to  the  flume.  The  flume  is  about  a  mile 
long  and  is  built  of  12xl2-inch  timbers,  with  a 
3-inch  plank  lining  and  a  timber  top;  it  is  ISVz 
feet  wide  and  13  feet  deep.  Near  its  end  for  a 
distance  of  about  250  feet  the  rocky  hillside 
became  so  precipitous  that  the  waterway  had 
to  be  carried  through  a  tunnel.  The  forebay  at 
the  end  of  the  flume  is  enclosed  by  the  gate 
house  which  protects  the  racks  and  the  gates  at 
the  mouth  of  the  penstock. 

The  penstock  is  6%  feet  In  diameterand about 
360  feet  long  and  is  carried  down  the  hill  at  an 
angle  of  about  45  degrees  to  the  powerhouse  185 
feet  below  the  forebay.  Its  metal  is  14  inch 
thick  at  the  top  and  %  inch  at  the  powerhouse. 
There  it  divides  into  tv/o  4-inch  pipes  connect- 
ing with  the  turbines.  These  are  both  of  the  hori- 
zontal type,  with  a  generator  connected  to  each 
end  of  the  shaft.  They  are  of  the  inward-flow 
class,  the  first  installed  being  a  Francis  reaction 


valve  is  placed  horizontally  and  it  is  opened 
and  closed  by  a  piston  in  a  hydraulic  cylinder 
under  the  control  of  a  Lombard  speed  governor, 
tlte  operation  of  the  elements  of  this  regulator 
being  similar  to  that  of  the  standard  Lombard 
governor.  When  the  load  is  increased,  the  gate 
is  partially  closed  and  the  system  works  on  the 
principle  that  this  partial  closure  subjects  the 
wheel  to  a  reduced  head  without  throttling  the 
water  passages  through  the  wheel  itself.  This 
arrangement  was  evolved  largely  on  account  of 
the  pitting  and  wear  that  the  blades  and  run- 
ners of  water  wheels  have  suffered  from  high 
velocity  of  the  water,  through  contracted  wheel 
passages. 

Assuming  the  turbines  to  have  an  efficiency 
of  75  per  cent.,  it  will  be  found  that  with  a  head 
of  185  feet  and  at  rated  load,  100  to  110  cubic 
feet  will  be  passed  per  second  through  the  two 
wheels.  This  means  a  velocity  in  the  6.5-foot 
penstock  of  about  7  feet  per  second  and  in  the 
flume,  running,  say,  10  feet  deep,  about  1  %  feet 
per  second. 

The  plant  and  the  railway  which  it  operates 
is  owned  by  the  Reid  Newfoundland  Company. 
Mr.  R.  G.  Reid,  Montreal,  Que.,  president.  The 
surveys  for  the  water-power  development  were 
made  by  Mr.  G.  H.  Massy,  consulting  engineer 
for  the  company,  while  the  plans  for  the  power 
station  were  made  by  Mr.  Alva  C.  Rice,  M.  Am. 


The  Comparative  Cost  of  Street  Lighting 
in  Various  Cities. 


The  following  information  relating  to  the  cost 
of  street  lighting  has  been  condensed  from  the 
report  of  Mr.  Charles  F.  Lacombe,  engineer  of 
surface  construction  in  New  York  City,  whose 
data  on  the  subject  formed  the  basis  for  the  con- 
clueions  of  Commissioner  Robert  G.  Monroe  of 
the  department  of  water  supply,  gas  and  elec- 
tricity, whose  recommendation  of  a  municipal 
plant  is  referred  to  editorially  in  this  issue. 
Preliminary  plans  and  estimates  for  such  a 
plant  are  now  being  prepared. 

In  order  to  compare  the  price  that  New  York 
City  pays  for  electric  and  gas  lighting  with  the 
prices  in  other  cities,  returns  were  procured 
from  175  cities  of  from  25,000  to  1,600,000  in- 
habitants, the  figures  being  checked  by  getting 
the  returns  from  both  the  companies  and  the 
city  oflicials.  The  result  of  the  returns  from 
the  first  hundred  cities  answering  were  ar- 
ranged in  tabular  form,  and  are  somewhat  con- 
densed in  the  accompanying  tables.  It  wa.? 
found  that  neither  the  cost  of  coal,  number  of 

Cost  of  Arc  Lamps  In  Municipal   Plants. 

No.  of  Price 

1.200   candle-power:                     '    lamps.  per  year. 

Jamestown,    N.    Y 338  $48.00 

Jacksonville.    Fla 220  54.00 

Grand    Kaplds,    Mich 520  68.54 

2,000  candle-power  : 

Columbus.    O.    320  47.00 

Chicago,    111 4.640  53.31 

Detroit,    Mich 2,133  63.82 

St.    Joseph,    Mo 70  70.1 2 

Allegheny.    Pa 1,414  74.29 

Jacksonville,    Fla. 131  90.00 

Charges  for  1.200  C.P.   Arc  Lamps  F'umished   by  Pri- 
vate Plants. 

(The  figures  following  the  names  give  the  numb:r 
of  lamps  furnished. ) 

iSa.OO  to  $1S.00 — Duluth.  Wis..  304 ;  Norfolk.  Va., 
330  ;  Covington,  Ivy..  290  :  Portland.  Me.,  303  ;  Koch- 
ester,  N.  Y.,  430:  .Savannah,  Ga.,  313:  Concord,  N.  H., 
130;  Hartford.  Conn..  709;  Springfield,  Mass.,  900; 
Def?   Moines,    la..   178. 

iSi.OO  to  SS7.00 — Gloucester,  Mass.,  66  ;  New  Haven. 
Conn.,  550  ;  Krldgep<jrt.-Conn..  525  ;  Chester,  Pa.,  184  : 
Lawrence,  Mass.,  185;  Kingston,  N.  Y.,  131;  Brock- 
ton, Mass.,   208. 

$92.50  to  Sm.OO — Elizabeth,  N.  J.,  130  ;  Dallas,  Tex, 
330;    New    Bedford,    Mass.,    211;    Cambridge,    Ma.ss 
553  ;  Chelsea.   Mass..   224. 

Yonkers.   N.   Y..   324    lamps  at   ?109.50. 

New  York,  N.   Y.,  872  lamps  at  .$125.00. 

lights,  nor  length  of  contract  had  any  compara- 
tive effect  on  the  prices  paid.  New  York,  using 
4,748  arc  lamps,  pays  |125  to  $146  each,  while 
Evansville,  Ind.,  with  300,  pays  $60.,  Wholesale 
use,  while  it  cheapens  the  price  to  the  private 
consumer,  is  of  little  benefit  to  cities.  The 
table  for  gas  lights  is  smaller  than  that  for 
electric  lights  because  out  of  the  100  cities  only 
34  use  gas  for  city  lights  in  a  way  that  permits 
intelligent  comparison  with  New  York. 

In  recommending  municipal  ownership  for 
New  York,  Mr.  Lacombe  gives  details  of  the 
municipal  plants  in  operation  in  Chicago,  De- 
troit, Allegheny,  and  Jacksonville.  In  Chi- 
cago it  costs  $53.51  to  produce  a  2,000-candle- 
power  arc  light,  running  ail  night  and  every 
night,  this  charge  including  cost  of  new  ma- 
terials and  repairs.  In  the  last  16  years  of 
operation  it  has  expended  $3,400,663  for  light- 
ing the  city  and  for  building  its  own  plant, 
whereas  if  it  had  purchased  from  private  com- 
panies during  that  period  at  prevailing  prices 
it  would  have  cost  $3,535,875,  and  it  would  not 
have  had  a  plant.  It  has  issued  no  bonds  and 
it  owes  nothing  on  its  plant,  which  has  cost  to 
date  $1,694,000.  If  the  price  at  which  Chicago 
furnishes  light  were  doubled,  it  would  still  be 
nearly  $40  per  lamp  below  the  price  now  paid 
in  New  York. 

When   the    municipal   plant   at   Detroit   was 
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built  $660,000  in  bonds  was  issued,  and  since 
then  $932,000  has  been  spent,  which  includes 
some  renewals  and  considerable  subway  con- 
struction. Detroit  does  not  make  quite  as 
favorable  a  showing  as  Chicago,  but  in  ten 
years  before  the  building  of  the  municipal  plant, 
from  1885  to  1894  inclusive,  Detroit  paid  an 
average  price  per  lamp  of  J177.27,  with  an  aver- 
age number  of  lamps  of  803.  It  paid  for  the 
year  ending  June  30.  1902,  according  to  its  own 
statements.  $63.82.  Although  this  latter  figure 
has  been  criticised  as  not  providing  for  a  proper 
depreciation  charge,  in  any  case  the  price  is 
much  lower  than  what  New  York  pays.  Alle- 
gheny, Pa.,  has  a  municipal  plant  which  fur- 
nishes 1.414  2.000-candle-power  lamps  at  theVate 
of  $74.29  per  lamp,  and  public  buildings  at  2.74 
cents  per  kilowatt-hour.  It  issued  $260,000  in 
bonds  to  build  its  plant,  but  has  since  paid  into 
the  sinking  fund  to  retire  these  bonds  over 
$82,000. 

The  city  of  Jacksonville,  Fla.,  supplies  lights 
for  the  city  and  for  private  consumers  at  a 
price  exceeding  the  cost,  and  at  the  end  of  the 
year,  after  taking  out  the  reserve  fund,  interest 
and  other  proper  charges,  it  pays  the  balance  of 
its  profits  back  into  the  city  treasury  to  apply 
on  taxes.  Last  year  it  paid  the  city  about 
$22,000.  It  charged  $90  a  year  lor  a  2.000 
candle-power  arc  lamp  and  for  public  biiildinso 
7  cents  per  kilowatt-hour.  The  cost  of  this 
plant  was  $228,700.      The  plant  at  Jamestown, 

Charges  for  2,000  C.P.  Arc  L^mps  Furnished  by  I'ri- 
vate  Plants. 

(The  figures  following  the  names  give  the  number 
of  lamps  Furnished.)  „ 

teOM  to  ITD.Oe— Evansvllle.  Ind.,  300 ;  Erie,  Pa., 
449  :  Portland,  Ore.,  712  ;  Wilmington,  Del.,  298  :  Peo- 
ria, 111.,  641  :  Saginaw,  Mich.,  291 ;  Seattle,  Wash., 
167  :   Dayton.   O.,  435 ;   Altoona,    Pa..   222. 

tlJ.OO  to  tSO.OO — Oswego,  N;  Y.,  243 ;  Salt  Lake  City. 
Utah.  42.^ ;  Washington,  D.  C,  939 ;  Cincinnati,  O., 
3,750 :  St.  Louis.  -Mo..  2,650 ;  Superior.  Wis..  163 ; 
Davenport,  la..  58  :  Mobile.  Ala.,  275  :  Johnstown,  Pa., 
265 :  Koehester,  N.  Y..  2,350 ;  Lexington.  Ky.,  300 ; 
BImira.  N.  Y.,  328 :  Knoxville,  Tenn..  300 ;  Birming- 
ham, Ala.,  245 ;  Burlington,  Vt.,  203 ;  Harrlsburg,  Va.. 
418. 

Kl.OO  to  taOM — Los  Angeles,  Cat,  1.050  :  Harrisburg, 
Pa..  418:  Atlanta.  Ga..  819:  Kansas  City,  Mo..  459; 
Cleveland.  O..  1.07G:  Milwaukee,  Wis.,  1.812:  Toledo, 
O.,  1.012 :  Blnghamton,  N.  Y.,  355 :  Louisville,  Ky.. 
1.758 :  Lancaster.  Pa..  312  :  Chattanooga,  Tenn.,  225  : 
Indianapolis,  Ind.,  1,500  :  Memphis,  Tenn.,  350  :  Nash- 
vllli.  Tenn..  382  :  Syracuse.  N.  Y.,  1.282  ;  Poughkeep- 
sie,  N.  Y.,  306 ;  Denver,  Colo.,  968 ;  Lawrence,  Mass.. 
169. 

tX.sr  to  tm.OO — ^Trenton,  N.  J.,  388 ;  Omaha,  Neb.. 
446 ;  Des  Moines,  la.,  70  :  Pittsburg,  Pa.,  2.530 :  Jersey 
City.  N.  J..  1.377:  Charleston.  S.  C,  163:  Newark. 
N.  J.,  1.859:  Baltimore.  Md.,  1,584;  Hoboken,  N.  J.. 
246:  FItchburg.  Mass.,  304;  New  Orleans,  La.,  1.664. 

tiul  to  »/(W.79 — Paterson,  N.  J..  741  :  Atlantic  City, 
N  J..  37B  ;  -Minneapolis,  Minn..  203  ;  Worcester,  Mass., 
744 ;  Fall  River,  Mass.,  789  ;  Utica,  N.  Y.,  693  ;  Lynn, 
Mass..  286. 

$110.12  to  tl2i — Philadelphia,  Pa.,  9,426 :  Manchester, 
S.  H..  494 :  Providence.  R.  I..  1,870 ;  San  Francisco, 
Cal.,  930 :  Camden.  N.  J..  500 :  Albany.  N.  Y.,  671  ; 
Boston,  Mass..  3.670   ($124.10)  ;  Haverhill.  Mass.,  47. 

New  Ybrk,  N.  Y.,  3,876  lamps  at  $146.00. 

Charges  for  Gas  Lighting  In  Various  Cities. 

No.  of  Price 

Welsbach  Burners:  burners.  paid. 

Chicago,   111 11,025  $18.55 

Baltimore.  Md 6,174  21.40 

Dayton,    0 700  22.50 

Portland,  Me 329  23.00 

Charleston,  S.   C 400  23.50 

Seattle.  Wash 5  24.00 

Cleveland.   0 5,452  24.56 

Wilmington,   Del 518       •  25.75 

Milwaukee,    Wis 2,500  28.00 

San    Francisco.    Cal 5,079  28.60 

New   Bedford,  Mass 718  28.75 

Hoche«ter,  N.   Y 143  29.00 

Cambridge,    Mass 284  29.88 

Boston.    Mass 9,119  30.00 

New   Haven,   Conn 1,009  30.00 

Yonkers.  N.    Y 1,624  30.00 

Lancaster,   Pa 270  30.00 

Jersey  City,  N.   J 460  .30.00 

Providence,   E.   1 793  30.00 

Omaha.    Neto 1,050  30.00 

Worcester,  Mass 500  30.00 

BtnghamtoD.    NT 176  31.00 

New    York    (Manhattan) 4,138  29.00 

New  York  (other  boronghs) .  3,956  30.00 
Open  Flame  Burners  : 

Wilmington,    Del 31  13.80 

Chicago,   III 18,852  16.15 

Cincinnati.    0 2,500  16.75 

Hoboken,   N.    3 71  17.50 

Paterson.  N.  J 460  18.00 

Washington.    D.    C 6,989  20.00 

Nashville,    Tenn 525  20.00 

Camden,    .\.    J 289  21.00 

New    Haven.    Conn 37  22.00 

New   York    (Manhattan) 2.981  12.00 

1,585  13.04 

8.864  17.50 

(Bronx)      2,020  22.00 

3..'>86  24.00 

(Brooklyn)    6,383  16.00 

4.266  28.00 

(Queens)      2,742  25.00 


K.  v.,  furnishing  338  lights,  cost  $95,000;  that 
at  Grand  Rapids,  Mich.,  with  529  lights,  $194,- 
700;  and  that  at  St.  Joseph,  Mo.,  with  421  lights, 
$103,000. 

The  failure  of  the  municipal  gas  plant  at  Phil- 
adelphia is  referred  to  In  Mr.  Lacombe's  report 
with  the  remark  that  considering  that  no  reas- 
ons have  been  offered  for  the  failure  of  this 
plant,  it  teaches  no  lesson.  In  Boston  a  con- 
tract has  been  made  with  the  company  furnish- 
ing the  light,  which  gives  the  city  so  much  con- 
trol of  a  portion  of  the  plant  that  it  is  practi- 
cally equivalent  to  and  comparable  with,  mu- 
nicipal ownership. 


Preliminary  Report  of  Manhattan  Bridge 
Commission. 


The  Manhattan  Bridge,  New  York,  was  brief- 
ly described  and  illustrated  in  The  Engineer- 
ing Record  of  Feb.  21.  The  following  report 
was  presented  to  Mayor  Low,  by  the  special 
commission  of  engineers,  on  March  9: 

Having  been  appointed  by  your  letter  of  Feb.  10, 
1903,  a  (Commission  to  pass  upon  the  plans  which  the 
Commissioner  of  Bridges  is  about  to  submit  to  the  Art 
Commission,  for  the  Manhattan  Bridge  across  the 
East  River,  we  have  the  honor  to  submit  a  prelim- 
inary report  covering  the  principal  features  of  the 
design,  leaving  our  final  report  till  the  experiments 
which  are  to  be  made  on  special  steel  eye-bars  have 
been  completed.  This  report  covers  everything  except 
matters  dependent  on  the  quality  of  the  steel,  and 
includes  all  features  which  can  be  of  importance  to 
the  Art  Commission, 

The  Manhattan  Bridge  will  be  a  suspension  bridge 
having  a  central  span  1,475  feet  long  between  centers 
of  towers,  and  two  side  spans  of  equal  length,  each 
725  feet  long,  m&asured  from  center  of  tower  to  an- 
chorage connection'.  Both  central  and  side  spans  are 
somewhat  shorter  than  the  corresponding  spans  of  the 
old   East  River  Bridge. 

The  general  design  consists  of  four  cables,  support- 
ed by  steel  towers  or  bents,  each  cable  being  a  steel 
eye-bar  chain,  hanging  in  a  vertical  plane.  The  two 
center  cables  are  40  feet  between  centers  and  the 
side  cables  28  feet  between  centers,  making  the  total 
width  96  feet  between  centers  of  outside  cables.  Each 
tower  or  bent  consists  of  lour  vertical  posts,  one  un- 
der each  cable,  these  posts  having  pin  bearings  at  the 
bottom,  tlie  pins  being  carried  ou  metal  shoes  of  suf- 
ficient size  to  distribute  the  weight  properly  over  the 
masonry. 

Although  the  design  is  a  true  suspension  bridge,  the 
methods  adopted  for  stiffening  against  irregular  loads 
is  by  the  use  of  trusses  of  which  the  cable  forms  the 
upper  member,  instead  of  stiffening  trusses  at  the 
floor   level,  as  commonly  used. 

Suspended  from  eacli  pair  of  cables  is  a  double- 
track,  double-deck  steel  structure,  carrying  two  ele- 
vated railroad  tracks  on  the  upper  deck  and  two  trol- 
ley tracks  on  the  lower  deck.  The  central  space  be- 
tween the  two  lower  decks  in  connected  by  a  solid 
floor,  which  forms  the  highway  floor.  Two  footways 
are  carried  in  brackets,  extending  out  from  each  lower 
deck.  This  arrangement  gives  a  lower  floor  126  feet 
wide  over  all,  at  the  center  of  which  is  a  clear  road- 
way, entirely  open,  .35  feet  6  inches  wide  Ijetween 
wheel  guards,  and  at  each  side  a  footway,  also  en- 
tirely open,  with  a  clear  width  of  about  11  feet.  The 
arrangement  seems  likely  to  prove  satisfactory.  We 
have  no  suggestions  to  make  for  its  Improvement. 

The  maximum  congested  load  which  could  possibly 
be  brought  upon  this  bridge  would  consist  of  a  con- 
tinuous train  of  rapid  transit  carS  on  each  of  the 
four  elevated  tracks,  of  a  continuous  line  of  trolley 
cars  on  each  of  the  four  trolley  tracks,  of  a  crowd  of 
heavy  tepms  on  the  roadway  and  of  a  crowd  of  people 
on  each  footway. 

The  heaviest  rapid  transit  train  which  may  run 
over  this  bridRe  is  that  adopted  by  the  Interborough 
Company  for  the  rapid  transit  subway;  such  a  train, 
in  which  two-thirds  of  the  cars  are  motor  cars  (cor- 
responding to  the  practice  of  the  Manhattan  Rail- 
way), with  120  passengers  on  each  car,  Is  estimated 
to  have  a  possible  weight  of  1,700  pounds  per  linear 
foot  and  an  extreme  actual  load  of  26,000  pounds. 
The  estimated  maximum  weight  of  a  continuous  line 
of  trolley  cars  is  1,000  pounds  per  linear  foot.  The 
estimated  possible  congested  weight  per  linear  foot 
on  this  bridge  would  then  be  as  follows ; 

Pounds. 
Four  rapid  transit  trains,  at  1,700  pounds. . . ,      6,800 

Four  lines  of  trolley  cars,  at  1.000  lbs 4.000 

35.5  feet  of  roadway,  at  100  pounds  per  sq.  ft.      3,550 
22  feet  of  footway,  at  75  pounds  per  sq.  ft.  . .      1,650 

16,000 

This  Is  a  possible  load  which  could  never  occur  un- 
less special  pains  were  taken  to  produce  it.  The  con- 
ditions which  would  block  the  tracks  with  continuous 
lines  of  cars  in  one  direction  would  probably  prevent 
cars  entering  the  bridge  from  the  other  direction.  The 
weight  on  the  sidewalks  would  correspond  to  about 
twelve  people  per  linear  foot,  or  something  like  35,000 
people  on  the  bridge.  The  congestion  of  the  roadway 
would  be  such  that  teams  could  not  move.  Under 
these  conditions  we  consider  that  one-half  of  this 
amount  may  l>e  taken  as  a  maximum  working  load : 
this  would  make  the  working  load  8,000  pounds  per 
linear  foot,  which  is  three  times  that  provided  In  the 
plans  of  the  Brooklyn  Bridge,  and  40  per  cent,  greater 
than  that  taken  for  the  Williamsburg  Bridge. 

The  provision  of  2,000  pounds  per  linear  foot  for 
wind  pressure  proposed  by  the  Commissioner  is  ample. 

In  calculating  the  effect  of  temperature  provision 
has  been  made  for  an  extreme  variation  of  110  de- 
grees, which  we  consider  sufficient. 

We  consider  that  the  bridge  should  be  so  propor- 
tioned that  with  the  congested  load  of  16,000  pounds 
per  linear  foot,  covering  the  whole  bridge,  combined 
with  dead  load  and  wind  pressure,  no  stresses  would 


be  produced  anywhere  reaching  the  elastic  limit  of 
the  material  or  impairing  the  stability  of  the  anchor- 
age. In  other  words,  it  should  not  be  possible  for 
such  extraordinary  congested  load  to  do  any  perma- 
nent Injury   to  the  bridge. 

We  consider  that  the  working  load  of  8,000  pounds 
per  linear  foot  should  be  used  In  designing  the  main 
members  of  the  structure.  The  congested  load  should 
be  used  in  proportioning  the  hangers.  The  floor  sys- 
tems of  the  railroad  and  trolley  tracks  should  be  com- 
puted for  concentrated  loads  of  26,000  pounds  on  an 
axle.  The  floor  system  of  the  roadway  should  be 
proportioned  for  lOU  pounds  per  square  foot,  with  pro- 
vision for  axle  concentration.  The  floor  systems  of 
the  footways  should  be  proportioned  for  1()0  pounds, 
per  square  foot.  We  think  it  best  to  defer  our  opin- 
ion as  to  the  unit  stresses  which  these  different  loads 
should  be  allowed  to  produce  ou  different  parts  of  the 
structure  until  our  final  report,  when  we  shall  have 
before  us  the  results  of  the  experiments  already  re- 
ferred to.  We  can  only  say  now  that  the  loads  speci- 
fied and  the  stresses  whlT:h  we  are  likely  to  recommend 
win  make  no  great  change  In  the  weight  of  the  struc- 
ture. 

The  design  contains  three  features  which,  though 
not  properly  novel,  are  departures  from  the  common 
practices  with  suspension  bridges ;  they  are  the  cables, 
the  stiffening  trusses  and  the  metal  towers,  each  of 
which  may  be  considered  by  Itself. 

Cables. — The  use  of  eye-bar  chains  is  older  than 
the  use  of  wire  In  suspension  bridges.  It  Is  proposed 
to  make  these  eye-bars  of  special  steel  having  an 
elastic  limit  of  50,000  pounds  per  square  inch,  and 
to  subject  them  to  unit  stresses  about  one-half  those 
put  ou  the  wire  cables  of  the  Williamsburg  Bridge. 
As  the  cables  must  carry  their  own  weight,  as  well 
as  that  of  other  parts  of  the  bridge  and  the  moving 
load,  their  section  must  be  somewhat  more  than  double 
the  section  of  wire  cables.  The  quality  of  the  steel 
is  the  only  novel  feature  about  these  cables,  and  while 
the  indications  are  that  a  steel  will  be  obtained  which 
will  fully  meet  the  requirements  of  the  case,  we  ask 
to  defer  any  final  opinion  on  this  subject  for  the  pres- 
ent. If  It  should  be  found  Impracticable  to  get  this 
high  grade  of  steel,  similar  chains  can  be  made  of 
steel  which  Is  In  daily  use,  Involving  an  increase  In 
size  of  chains,  but  not  modifying  the  general  features 
of  the  design.  The  chains  have  decided  advantages 
la  the  accessibility  of  all  parts  for  Inspection  and 
protection,  as  well  as  In  economy  and  rapidity  of  erec- 
tion ;  they  are  to  be  preferred  to  wire  cables  when- 
ever the  cost  of  the  chains  is  not  materially  greater. 
The  cost  of  eye-bar  chains  and  wire  cables  In  this 
bridge  would  be  about  the  same. 

Stiffening  Truas. — Each  chain  Is  stiffened  by  three 
trusses,  one  for  each  span,  the  upper  members  being 
the  curved  chains,  the  lower  members  being  in  line 
with  the  floor  for  about  half  the  length  of  each  span 
and  Inclined  upward  from  such  horizontal  lines  to  the 
top  of  each  tower.  The  web  consisting  of  vertical 
po.sts,  which  serve  also  as  suspenders  for  the  floor, 
with  diagonal  tension  members,  the  length  of  panels 
corresponding  with  the  length  of  the  bars  In  the 
chains.  Each  truss  is  an  articulated  structure  the 
strains  in  which  can  be  definitely  calculated,  although 
Its  peculiar  outline  makes  these  calculations  more 
than  ordinarily  complicated.  The  great  depth  of  the 
truss  at  the  middle  of  each  side  span  and  at  the 
quarters  of  the  central  span,  where  the  tendency  to 
disturbance  Is  greatest,  will  produce  a  very  rigid 
structure,  the  deformation  being  so  little  that  the 
strains  can  be  determined  with  all  necessary  accuracy 
without  considering  changes  of  shape.  This  form  of 
stiffening  truss  is  desirable  for  the  greater  stiffness 
it  produces  and  the  more  positive  determluatiou  of 
strains  under  all  variations  of  loads ;  the  eye-bar  chain 
cables  render  its  use  possible. 

Towers. — The  tower  adopted  is  perhaps  the  most 
novel  feature  In  the  design,  but  the  hovelty  consists 
In  its  application  to  a  structure  of  this  magnitude. 
Each  tower  Is  really  a  bent  and  consists  of  four  ver- 
tical posts,  which  are  built  steel  members,  each  sup- 
ported on  a  pin  at  the  bottom,  the  chains  being  rigidly 
fastened  to  the  top  with  pins.  The  four  posts  are  con- 
nected by  cross  struts  and  bracing  Into  a  rigid  frame 
more  than  300  feet  high  and  96  feet  wide  between 
centers,  which  Is  held  vertically  by  the  chains,  but 
is  free  to  rock  on  the  pin  bearings  below  to  accom- 
modate such  changes  In  length  as  may  take  place  in 
these  chains  under  strain  and  temperature.  The  de- 
sign Is  correct  In  principle  and  secures  more  uniform 
pressures  and  results  more  closely  coinciding  with 
the  calculations  than  may  be  obtained  from  any  form 
of  rigid  tower.  Wherever  metal  towers  are  used  we 
consider  that  the  best  practice  Is  to  fasten  the  cables 
rigidly  to  the  top  of  the  towers,  providing  for  changes 
of  position  by  the  spring  of  the  tower  rather  than  by 
movable  saddles,  the  increased  strain  in  the  metal 
caused  by  such  deflections  of  the  towers  being  easily 
kept  within  safe  limits.  The  device  of  a  frame  sup- 
ported on  pin  bearings  below  eliminates  even  these 
strains. 

Anchorages. — The  general  plan  of  the  anchorages, 
as  shown  by  the  preliminary  studies,  seems  to  us  sat- 
isfactory, although  the  permissible  pressures  on  the 
foundations  cannot  be  finally  determined  until,  the 
material   In  the  bottom    is   e-xposed. 

In  reply  to  the  four  specific  questions  contained  In 
your  letter  of  appointment  we  beg  to  advise  you  that : 

The  plans  are  In  accordance  with  advanced  knowl- 
edge of  suspension  bridge  designing.  They  are  likely 
to  be  as  economical  In  construction  as  other  forms  of 
suspension  bridges.  They  provide  fully  for  tempera- 
ture stresses.  They  provide  for  a  structure  of  un- 
usual rigidity  under  concentrated  loads.  Ample  pro- 
vision is  made  for  wind  pressure.  The.v  are  consist- 
ent with  the  best  protection  from  corrosion.  Our  re- 
port on  the  quality  of  the  steel  must  be  deferred  to 
await  the  results  of  tests  not  yet  made. 

The  strength,  stability  and  carrying  capacity  of  the 
bridge  will  be  adequate  for  any  congestion  of  traffic 
which  may  occur  on  the  railroad  tracks,  roadways  and 
promenades  If  the  provisions  for  loads  laid  down  here- 
tofore are  followed. 

The  structure  as  designed   will  be  Incombustible. 

The  design  favors  speedy  erection  of  the  superstruc 
lure  after  the  masonry  Is  ready. 

The   report   bears  the  signatures   of   Messrs. 

Geo.    S.    Morison,   C.   C.    Schneider,    Henry  W. 

Hodge,     Mansfield    Merriman      and     Theodore 

Cooper,  who  constituted  the  comniissiop,  and  all 

of  whom  are  members  of  the  American  Society 

of  Civil  Engineers. 
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Power  Equipment  of  the   Pennsylvania 
Union  Station,  Pittsburg. 

In  The  Engineering  Record  of  August  30,  last 
year,  a  description  was  printed  without  illus- 
trations of  the  power  equipment  of  the  Penn- 
sylvania Railroad  passenger  station  at  Pitts- 
burg, based  on  a  paper  presented  by  Mr.  D.  B. 
Kinch,  before  the  Engineers'  Society  of  West- 
ern Pennsylvania.  It  is  now  intended  to  show 
by  aid  of  the  accompanying  drawings  some 
leading,  interesting  features  of  the  design  that 
will  indicate  its  up-to-date  character.  In  addi- 
tion to  close  utilization  of  space,  attention  may 
be  called  to  the  arrangement  of  both  steam  and 
feed  piping  in  duplicate,  to  insure  the  plant 
against  the  annoynace  and  expense  Incident 
with  a  breakdown  of  any  kind,  and  to  the  ex- 
tensive provision  that  has  been  made  to  collect 
the  water  of  condensation  in  the  piping. 

The  power  house  is  a  long,  narrow  building, 
55x420  feet  in  size,  the  site  available  being  a 
strip  of  land  lying  between  the  Pennsylvania 
freight  tracks  and  the  almost  perpendicular 
Boulevard  bluff,  which  had  to  be  partly  re- 
moved to  accommodate  the  building.  On  the 
basis  of  its  boiler  capacity,  2,400  horse-power, 
and  its  total  area  of  23,000  square  feet,  there 
are  9.5  square  feet  of  area  per  boiler  horse- 
power. In  addition  to  the  electric  generating 
units,  which  furnish  light  and  power,  there  are 
in  the  engine  room,  which  occupies  but  27  per 
cent,  of  the  total  area  of  the  plant,  a  large 
pumping  engine,  together  with  two  smaller 
pumps,  all  for  the  elevator  service  of  the  sta- 
tion building,  two  large  air  compressors,  chiefly 
for  signals  and  switches,  and  a  number  of 
smaller  apparatus,  including  an  engine-driven 
and  a  motor-driven  exciter.  In  the  effort  to 
economize  floor  space,  all  the  machinery  except 


and  ash  conveyor  and  for  the  smoke  passages, 
the  products  of  combustion  from  each  boiler 
being  conducted  downward  through  a  brick  flue 
and  discharged  into  the  smoke  duct  which  is  an 
arched  tunnel  of  brick  walls  13  inches  thick. 

On  account  of  the  limited  width  of  the  build- 
ing the  boilers  had  to  be  placed  in  a  single  line, 
and  the  chimney  was  erected  in  the  center, 
four  boilers,  set  in  two  batteries,  on  each  side 
of  It.  The  smoke  tunnels  from  the  two  groups 
of  boilers  discharge  at  opposite  sides  of  the 
chimney,  which  is  of  the  Alphons  Custodis  type 
of  radial  brick,  240  feet  high  and  9  feet  In  in- 


the  refrigerating  plant,  this  distributed  on  three 
stories,  on  account  of  the  lack  of  much  floor 
space.  This  installation,  it  may  be  said  In  pass- 
ing, was  made  by  the  Carbondale  Machine  Com- 
pany, and  considerable  data  with  reference  to 
the  duty  and  performance  of  the  plant  were 
given  in  the  former  article. 

The  boilers  are  300-horse-power  water-tube 
boilers  of  forged  steel  construction  built  by  the 
Babcock  &  Wilcox  Company.  Each  is  fltted 
with  a  Roney  stoker  fed  from  steel  bunkers, 
one  bunker  of  50,000  pounds  capacity  to  each 
battery.     The  coal  is  fed  into  the  stoker  hop- 
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the  auxiliary  apparatus  is  of  the  vertical  type, 
and  the  units  are  arranged  on  either  side  of  a 
central  aisle.  A  basement,  about  10  feet  in 
clear  height,  is  located  under  both  the  engine 
aiid  the  boiler  rooms.  Both  live  and  exhaust 
steam  piping  is  run  in  the  engine  room  base- 
ment, and  the  exhaust  main  extends  through 
the  basement  of  the  boiler  room  to  a  central 
point  in  that  part  of  the  power  house,  where 
its  distribution  for  heating  purposes  is  con- 
trolled. The  boiler  room  basement  is  also  util- 
ized for  the  bottom  run  of  a  Hunt  bucket  coal 


side  diameter.  An  interesting  feature  of  the 
boiler  equipment  is  the  disposition  of  the  feed 
pumps  and  feed-water  heaters.  The  feed- 
water  heaters  are  located  on  an  elevated  plat- 
form opposite  the  smoke  stack,  underneath  the 
heaters  on  the  boiler-room  floor  are  the  feed 
pumps,  in  duplicate,  and  in  the  basement  be- 
low are  the  exhaust  steam  and  other  connec- 
tions. In  line  with  the  feed  pumps  and  against 
the  outside  boiler-house  wall  are  two  fire  pumps 
and  two  service  pumps,  and  against  the  par- 
tition wall  between  engine  and  boiler  rooms  Is 


pers  through  steel  chutes  with  funnel  distrib- 
uting ends;  the  flow  being  controlled  or  cut 
off  by  screw  and  yoke  valves  in  the  upper  part 
of  each  chute.  The  ashes  fall  into  a  hopper 
below  the  furnace  and  the  ash  hoppers  are  dis- 
charl;ed  in  turn  into  the  bucket  conveyor, 
which  is  also  used,  as  stated,  to  carry  coal  to 
the  bunkers.  Each  boiler  has  two  6-inch 
steam  connections  corresponding  to  the  two 
steam  mains,  with  two  valves  in  each  connec- 
tion, one  an  angle  valve  at  the  boiler  and  the 
other,  an  angle  valve  of  the  automatic  stop 
type,  at  the  steam  main.  The  branch  boiler 
pipes  are  carried  into  the  side  of  the  steam 
mains,  as  indicated  in  an  accompanying  cross- 
section  of  the  boiler  house. 

The  mains  are  10  inches  in  diameter,  and 
each  tee  for  connecting  the  boiler  branch  into 
the  main  is  made  with  a  pocket  in  the  bottom 
for  collecting  water  and  affording  an  outlet  for 
it  through  a  1-inch  drain  pipe.  The  construc- 
tion of  this  tee  is  shown.  The  steam  mains  are 
carried  one  over  the  other,  suspended  by  hang- 
ers from  9-inch  I  beams  which  are  fastened  to 
the  roof  trusses,  as  indicated  In  the  drawings. 
The  mains  are  connected  together  at  the  end 
distant  from  the  engine  room  and  valves  are 
Inserted  In  the  mains  so  that  a  section  in 
either  one  of  them,  corresporrding  to  each 
group  of  four  boilers  can  be  entirely  isolated 
or  cut  out  of  the  rest  of  the  piping  either  for 
repairs  to  that  section  or  for  cleaning  or  re- 
pairing the  corresponding  boilers.  A  light  steel 
walk  has  been  provided  throughout  the  length 
of  the  steam  mains,  so  that  ready  access  of 
the  valves  may  be  had.  In  the  center  of  the 
boiler  house,  the  mains  encircle  the  chimney 
and  at  that  point  a  G-inch  line  is  taken  from 
each  main  into  the  basement  for  the  supply  of 
the  feed,  fire  and  other  pumps  in  the  boiler 
house 
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For  the  supply  of  the  engines  the  two  steam 
mains  drop  through  the  boiler-room  floor  at 
the  partition  wall  and  the  two  lines  extend 
along  opposite  walls  to  the  extreme  end  of  the 
engine-room  basement,  where  they  are  con- 
nected together,  as  shown  in  the  plan  of  the  en- 
gine room.  The  mains  thus  form  a  continuous 
loop  or  ring  from  the  outside  end  of  the  boil- 
er room  to  the  outside  end  of  the  engine  room. 
This  loop  is  tapped  for  the  supply  of  Ave  gen- 
erating sets,  the  fifth  yet  to  be  installed,  for 
the  engine-driven  exciter  unit,  for  the  three 
air  compressors,  of  which  two  are  already  in 
place,  for  the  large  pumping  engine  and  for 
the  auxiliary  pumps  and  air  compressors.  In 
each  case,  as  indicated  in  the  draw^iugs.  the 
branch  steam  pipe  bends  from  the  top  of 
the  main  into  a  horizontal  Best  separator 
which  acts  as  a  combined  receiver  and  separ- 
ator. The  main  then  continues  from  the  top  of 
the  separator  rising  into  the  engine  room,  drop- 
ping to  the  engine  cylinder  in  a  180-degreebend. 
The  mains  and  receivers  are  suspended  from  a 
double  line  of  4-inch  I  beams  attached  to  the 
engine-room  floor  beams  and  spaced  about  9 
inches  each  side  of  the  center  Hue  of  the  steam 
main.  The  receiver-separator  has  about  seven 
or  eight  times  the  volume  of  the  engine  cylin- 
der. Valves  operated  from  floor  stands  in  the 
engine  room  are  inserted  in  the  steam  main, 
so  that  the  portion  of  it  opposite  each  ma- 
chine can  be  cut  out.  Other  than  this  valve, 
each  engine  has  but  the  throttle  valve.  Tees 
with  the  pocket  for  collecting  condensation  are 
also  used  in  this  piping  system,  and  these, 
together  with  the  receiver-separators,  which 
receive  the  drips  from  the  high-pressure  cylin- 
der connections,  and  the  tees  in  the  boiler  room 
piping  are  all  drained  to  a  Holly  receiver;  the 
water  is  then  returned  to  the  boilers  by  means 
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Steam  Connections  in  Engine  Room. 


of  the  Holly  system.  The  live-steam  piping 
throughout  is  special  full-weight  wrought  iron, 
with  valves  and  fittings  designed  for  a  worlc- 
ing  pressure  of  200  pounds  per  square  inch. 

The  nature  of  the  equipment  in  the  engine 
room  was  described  in  the  former  article.  The 
features  of  design  incorporated  by  the  AUis- 
Chalmers  Company  in  the  Riedler  air  compres- 
sors and   pumping  engine    to   economize   floor 


volt,  60-cycle,  two-phase,  Westinghouse  alter- 
nators. The  output  of  electric  current  approxi- 
mates 1,000  kilowatts,  but  is  at  times  reduced 
to  less  than  one-tenth  of  this  figure.  In  view 
of  this  fact  and  the  necessity  of  operating  the 
plant  24  hours  per  day  it  was  evident  that  one 
or  two  units  would  not  be  best  suited  to  the 
conditions.  The  main  features  of  the  engine 
comprise  a  single  bed-plate,  carrying  the  hori- 
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space  were  indicated,  and  the  reasons  for  the 
choice  of  the  auxiliary  Worthington  pumps  for 
the  elevator  system  were  given.  The  generat- 
ing units  consist,  as  there  stated,  of  vertical, 
cross-compound,  Westinghouse  engines,  with 
cylinders  17  and  27  inches  in  diameter  and  24 
inches  stroke,  driving  by  direct  connection  at 
200   revolutions   per  minute    350-kilowatt,   220- 


zontal  built-up  shaft,  and  the  two  pairs  of  ver- 
tical engine  housings  or  A  frames,  each  hous- 
ing being  surmounted  by  one  of  the  two  cylin- 
ders. The  engines  are  rated  at  475  horse- 
power. They  are  designed  foracontinuous  over- 
load of  35  per  cent,  and  have  a  maximum  ca- 
pacity of  700  horse-power  or  50  per  cent,  over- 
load,   for   short    periods.       The    high-pressure 
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cylinder  of  the  engine  is  fitted  with  a  piston 
valve.  The  exhaust  outlets  at  the  ends  of  the 
valve  discharge  the  exhaust  steam  into  a  small 
cast-iron  receiver,  concealed  within  the  sheet 
steel  cylinder  easing. 

The  exhaust  steam  from  the  machinery  in 
the  engine  room  is  all  carried  into  the  base- 
ment where  the  branch  exhaust  pipes  enter  the 
side  of  a  24-inch  exhaust  main  running  the 
length  of  the  basement  between  the  two  rows 
of   the   machine   foundations.     In   general   the 


heads  in  the  two  corners,  the  riser  in  each 
case,  indicated  in  the  engine  room  plan,  being 
fitted  with  a  back-pressure  valve  immediately 
below  the  roof  trusses. 

The  exhaust  main  in  its  run  through  the 
engine-room  basement  has  three  expansion 
joints,  spaced  about  50  feet  apart.  It  is  con- 
tinued through  the  boiler-room  basement,  with 
similar  provision  for  expansion,  to  the  center  of 
the  boiler  house,  where  it  discharges  into  a  dis- 
tributing tank  located  in  a  pit.      This  tank  Is 
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Live  Steam  Connections  in  Boiler  Room. 


The  live  steam  for  the  heating  system  and 
for  operating  the  feed,  fire  and  other  pumps  in 
the  boiler  room  is  supplied  in  an  interesting 
system  of  piping.  As  already  mentioned,  a  6- 
inch  pipe  is  taken  from  each  steam  main  into 
the  basement  for  this  purpose.  There  they  con- 
nect in  opposite  sides  of  a  horizontal  loop  of  6- 
inch  piping,  the  ring  <j  feet  wide  and  17  feet 
long,  and  enter  it  in  each  case  through  a  vertl- 


Softer  Room  Floor  Line 

f7sa.a 
2^'Conneciion  to 
Boikr  Fead  f\jmfx . 
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Exhaust  Steam  Distribution  in  the  Boiler  Room. 


valves  in  these  connections  are  located  in  the 
basement,  controlled  by  pedestal  valves  in  the 
engine  room.  The  main  is  full  size  its  entire 
length,  means  for  discharging  the  exhaust 
steam  into  the  atmosphere  being  provided  part- 
ly at  the  end  wall  of  the  station,  while  the  heat- 
ing system  is  controlled  in  the  boiler  room 
basement  at  the  mouth  of  the  tunnel  connect- 
ing the  power  house  and  the  station  proper. 
The  atmospheric  connection  at  the  end  wall 
consists    of    two    18-inch    Sturtevant    exhaust 


4VL'  feet  in  diameter  and  16  feet  long,  and  from 
it  the  heating  mains  are  taken  through  the  tun- 
nel. A  connection  is  also  made  for  supplying 
live  steam  at  reduced  pressure,  when  neces- 
sary, and  an  outlet  leads  to  the  feedwater  heat- 
ers and  to  an  outboard  exhaust  pipe,  this  pipe 
being  carried  vertically  through  the  center  of 
the  chimney  to  a  point  6  feet  above  the  chim- 
ney top.  The  horizontal  branch  to  the  exhaust 
riser  contains  the  back-pressure  valve,  and  the 
various  connections  are  indicated. 


-I"  Drain  Pipe. 

'^  tM[    ENOINflNINO    BE  CORP. 

Tees  Used  in  Steam  Main. 

cal  separator  inserted  in  the  loop.  Fi'om  the 
loop  are  taken  the  steam  supplies  to  ihe 
pumps,  a  line  to  the  station  for  heating  cars 
and  for  cooking  purposes  and  a  connection  to 
a  reducing  valve  for  the  auxiliary  supply  to  the 
heating  system.  There  are  four  valves  in  the 
ring,  an  arrangement  which  indicates  the  ef- 
fort that  has  been  made  throughout  to  secure 
maximum  flexibility  and  security  from  interrup- 
tion. The  pumps  being  located  above  the  loop, 
the  separators  form  the  low  points  and  collect 
the  water  of  condensation.  The  feed-water 
heaters  are  of  the  Cochrane  open  type  of  ,1,500 
horse-power  capacity.  The  feed  pumps  ordi- 
narily draw  from  them  and  are  arranged  to  dis- 
charge into  either  of  two  systems  of  feed  pip- 
ing to  the  boilers. 

The  station  was  designed  by  the  mechanical 
department  of  the  Pennsylvania  Railroad,  un- 
der the  direction  of  the  general  superintendent 
of  motive  power.  Messrs.  Westinghouse, 
Church,  Kerr  &  Company  were  contractors  for 
the  stoker  and  electric  generating  equipment. 


Engine  Foundations. 

Foundations  for  steam  engines  were  referred 
to  at  some  length  in  a  paper  on  the  design  and 
construction  of  power  stations,  presented  by 
Mr.  John  Young,  town  surveyor  of  Ayr,  Scot- 
land, before  the  Scottish  Association  of  Muni- 
cipal Engineers  and  Surveyors.  Experience,  he 
said,  indicated  that  there  is  more  resilience  or 
yield  in  brick  foundations  than  In  those  of  con- 
crete— that  they  are  not  ao  "hard"  on  the 
working  parts  of  the  engines.  He  looked  for 
the  solution  of  this  fact  in  a  consideration  of 
the  molecular  structure  and  the  forces  set  up 
in  the  materials  themselves.  Whatever  the 
material  of  the  foundation  is,  however  its 
weight  per  cubic  foot  is  about  130  pounds.  He 
considered  that  the  foundation  weight  should 
be  about  two  and  one-half  to  four  times  that  of 
the  engine,  depending  on  the  type,  as  to 
whether  it  is  of  the  horizontal  or  vertical  class, 
and  on  the  outside  forces  exerted,  such  as  belt 
driving  and  direct  connected  pump  rods.  In 
the  construction  of  stone  or  brick-work  beds, 
the  supporting  surfaces,  he  stated,  should  first 
be  concreted  over  from  2  to  3  feet  thick,  and 
the  foundations  built  thereon.  In  a  foundation 
composed  entirely  of .  Portland  cement  con- 
crete, he  emphasized  that  precautions  should 
be  taken  to  prevent  it  getting  convex-shaped 
on  the  bottom  side  when  being  laid,  on  account  of 
the  tendency  of  the  mass  of  soft  concrete  to 
sink  in  the  center  of  a  broad  and  deep  foun- 
dation. Forming  coffers  or  dome-shaped, 
mounds,  covered  with  a  coating  of  asphalt  on 
the  surface,  before  the  concreting  is  commen- 
ced, and  by  bonding  the  concrete  In  2-foot 
layers,  will,  he  said,  obviate  this  tendency. 
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A   Remarkable   Steam   Engine   Perform- 
ance. 


In  a  recent  issue  of  "The  Engineer"  of  Loe- 
don,  there  was  printed  the  results  of  a  series 
of  tests  of  a  300horse-power  compound  stear.i 
engine  which  de\  eloped  239  indicated  horse- 
power on  9  pounds  of  steam  per  indicated  horse- 
power hour.  The  engine  was  supplied  with 
superheated  steam  and  is  fitted  with  a  reheater 
between  the  high  and  low-pressure  cylinders. 
It  is  one  of  a  pair  built  by  Easton  &  Company, 
Ltd.,  of  Erith,  Eng.,  and  installed  at  the  Bran- 
tham  works  of  the  British  Xylonite  Company, 
near  Manningtree.  They  are  employed  to  drive 
three-phase  generators  for  power  distribution 
at)out  the  works.  The  engine  is  a  horizontal 
tandem-compound  engine,  both  cylinders  double 
acting,  and  is  equipped  with  the  Schmidt  sys- 
tem of  superheating,  the  reheater  between  cylin- 
ders acting  to  transfer  a  portion  of  the  super- 
heat of  the  highly  superheated  live  steam  to  the 
steam  which  has  done  duty  in  the  high-pressure 
cylinder.  The  tests  were  made  by  Prof.  J.  A. 
Ewing. 

Steam  is  supplied  from  a  Lancashire  boiler  at 
a  pressure  of  140  pounds  per  square  inch  and  is 
superheated  in  an  independently  fired  Schmidt 
superheater  to  nearly  800  degrees  Fahrenheit. 
It  reaches  the  engine  at  a  temperature  of,  say, 
750  degrees,  but  before  admission  to  the  cylinder 
it  gives  up  about  170  degrees  of  superheat  to  the 
steam  in  the  receiver,  and  consequently  enters 
the  high-pressure  valve-chest  at  a  temperature 
of  about  580  degrees.  The  engine  has  four 
lift  valves  on  the  high  pressure  cylinder,  two 
for  admission  and  two  for  exhaust.  The  ad- 
mission valves  are  worked  from  an  eccentric 
controlled  by  a  shaft  governor  and  each  of  the 
four  valves  is  closed,  as  well  as  opened,  positive- 
ly by  means  of  a  rocking  lever.  The  low-press- 
ure cylinder  has  loUr  Corliss  valves.  There  is 
a  jet  condenser  with  a  vertical  air  pump  driven 
by  means  of  a  bell-crank  lever  from  the  tail  rod 
of  the  low-pressure  piston.  The  cylinder  diam- 
eters are  15  and  24  inches,  and  the  stroke,  28 
inches;  the  speed  is  140  revolutions  per  minute. 

Indicator  cards  were  taken  every  quarter 
hour.  The  steam  consumption  was  found  by 
measuring  the  feed  water  by  passing  it  through 
a  pair  of  tanks.  In  reckoning  the  steam  con- 
sumption no  account  was  taken  of  steam  used 
in  feeding  the  boiler.  The  figures  include  all 
losses  of  steam  in  the  boiler  and  pipes.  Some 
steam  was  blowing  continuously  from  a  joint 
in  the  steam  pipe  in  all  the  trials  and  at  times 
there  was  a  little  blow-off  at  the  safety  valve. 
If  these  losses  had  been  avoided,  the  results  as 
to  steam  consumption  would  be  even  more 
favorable  than  they  are. 

The  tests  were  made  on  December  16  and  17, 
of  last  year,  as  follows:  Full  load  for  seven 
hours;  half-load  for  three  hours;  three-quarters 
for  five  hours;  no  load,  for  a  short  time.  In 
each  case  the  engine  was  run  for  some  hours 
previous  to  beginning  the  trials. "  The  results 
are  given  in  the  accompanying  table.  It  will 
be  seen  that  the  best  economy  of  steam  occurred 
when  the  load  was  something  less  than  full, 
but  throughout  the  range  from  half  to  full  load, 
the  efficiency  was  uniformly  high.  In  the  no- 
load  trial  a  few  lamps  were  used  in  lighting  the 

Results  of  tbe  Kngloe  Trials. 

Indicated    H.-P SV2  239  175            47 

Kilowatt)) 190  143  97              3..'j 

Katlo  elec.  to  Ind.  H.-P.     0.82  0.80  0.74 
.Stfam    per    I.U.P.    per 

hr,   Ibg 9.4  9.0  9.r> 

Kleam  per  kw.  hr.,  lbs.   15.4  15.  17.2 

Boiler    presHUre,    lDf)...141  141  142           140 

Katuratlon  temp.,d<T!.  K.381  ?.m  361%       360 

Temp,  at  guperJitr..  deg.800  790  810           790 

PresK.  at  engine,  llM.  .  .134  135  139           138 
Temp,  at  engine  before 

8nperbtr.,   deg 737  734  761 

Temp    after    anperhlr. 

deg .'•.54  590  603 

Vacuum,    inn 27  Vl  28  28             29 

Ueva.   per   min 140  140  14UV^      14U 


engine  and  boiler  houses,  and  a  further  test 
was  made  without  excitation  of  the  dy- 
namo and  the  indicated  horse-power  dropped 
from  47  to  28.  Allowing  for  the  small 
lamp  load  in  the  no-load  trial,  the  indi- 
cated horse-power  without  load  but  with  excita- 
tion was  calculated  to  be  42.  The  power  con- 
sumption due  to  excitation  at  no  load  thus  cor- 
responds to   14   indicated  horse-power. 

The  weight  of  coal  supplied  to  the  boiler  fur- 
naces was  determined  during  the  first  day  for 
nine  hours  and  that  supplied  to  the  superheater 
on  each  of  the  two  days.  Both  boiler  and  su- 
perheater were  designed  to  supply  the  two  en- 
gines together,  so  that  they  were  working  at 
about  half  only  of  their  intended  output.  The 
furnaces  were  handflred  and  there  was  no  econ- 
omizer. A  coal  of  a  calorific  value  of  13,300 
British  thermal  units  per  pound  was  supplied 
to  the  boilers  and  a  smaller  kind,  of  a  calorific 
value  of  11,900  thermal  units,  was  fed  into  the 
superheater.  For  each  pound  of  coal  put  in  the 
boiler  8.7  pounds  of  steam  were  evaporated  at  a 
pressure  of  140  pounds,  and  from  feed  water 
at  75  degrees  Fahr.  For  each  pound  of  small 
coal  in  the  superheater  24  pounds  of  steam  were 
superheated  to  800  degrees.  The  total  quantity 
of  coal  used  in  giving  heat  to  1  pound  of  steam 
for  the  engine  was  thus  equal  to  l-H8.74-l-^24■ 
=^0.157  pound.  Nine  pounds  of  steam  on  this 
basis  required  9x0.157=1.41  pounds,  that  is, 
1.41  pounds  of  coal  were  required  by  the  plant 
per  indicated  horse-power  per  hour. 


Rapid    Transit    Extension   in   Brooklyn, 
N.  Y. 


Some  very  radical  changes  in  the  transit  fa- 
cilities of  Brooklyn  are  proposed  in  the  report 
of  Chief  Engineer  Wm.  Barclay  Parsons  to  the 
Rapid  Transit  Board  of  New  York  City,  dated 
March  12.  This  report  is  a  continuation  of 
that  of  February  19,  published  in  The  Engi- 
neering Record  of  February  28.  As  It  is  un- 
likely that  many  of  the  recommendations  will 
be  acted  upon  at  once,  only  a  summary  is 
given.  It  may  be  stated  that  the  total  num- 
ber of  miles  of  new  road  proposed  in  this  re- 
port is  37,  and  the  total  amount  of  new  tracks 
proposed,  whether  in  new  road  or  as  additions 
to  existing  roads,  is  120  miles.  An  approxi- 
mate cost  of  these  improvements,  exclusive  of 
abuttal  damages,  is  $52,000,000,  of  which 
$31,000,000  represents  the  approximate  cost  of 
extending  the  subway  and  of  constructing  the 
second  East  River  tunnel  with  its  Manhattan 
connections. 

After  referring  to  the  many  plans  proposed 
for  relieving  the  traffic  conditions  at  the  Brook- 
lyn Bridge,  Mr.  Parsons  recommends  the  final 
removal  of  all  elevated  trains  from  that  struc- 
ture, the  use  of  the  present  elevated  tracks  for 
trolley  cars  and  the  restoration  of  the  roadways 
to  vehicular  traffic  exclusively.  To  provide  for 
the  elevated  trains  it  is  proposed  to  have  a  sec- 
ond East  River  tunnel  from  Orange  street, 
Brooklyn,  to  Maiden  Lane,  New  York,  to  con- 
nect by  subway  with  the  Brooklyn,  Manhattan 
and  Williamsburg  bridges  in  Manhattan.  Until 
this  tunnel  and  subway  can  be  built  a  tempor- 
ary connection  in  Manhattan  by  the  elevated 
line  between  the  Williamsburg  and  Brooklyn 
bridges  is  recommended,  in  order  to  give  a  con- 
tinuous loop  for  Brooklyn  trains. 

A  four-track  subway  is  recommended,  from 
Flatbush  and  Atlantic  avenues  to  a  loop  at  the 
Prospect  Park  Plaza,  and  a  three-track  sub- 
way along  Eastern  Parkway  to  East  New  York 
avenue.  A  two-track  subway  is  also  recom- 
mended along  Flatbush  avenue  from  the  Plaza 
to  East  Broadway.  A  subway  along  Fourth 
avenue  from  Flatbush  and  Atlantic  avenues 
to  Fort  Hamilton,  having  an  outlet  to  Manhat- 


tan by  tunnel  from  Atlantic  avenue  to  White- 
hall street,  is  also  part  of  Mr.  Parsons'  plan. 
Third  tracks  are  recommended  for  all  the  main 
elevated  roads. 

A  new  elevated  line  is  proposed,  along  Frank- 
lin avenue  from  Fulton  street  through  several 
other  streets  to  connect  with  the  Williamsburg 
and  Blackwell's  Island  bridges,  and  finally  pass- 
ing up  Debevoise  avenue  to  Flushing  Bay. 
Elevated  extensions  are  recommended  for  the 
Third  and  Fifth  avenue  lines  in  Bay  Ridge, 


Quantity  of  Mortar  Required  for  Pipe 
Sewer  Joints. 

By  Horace  Andrews,  Albany,  N.  Y. 

The  accompanying  table  showing  the  amount 
of  cement  and  sand  required  for  filling  the 
joints  of  vitrified  sewer  pipes  is  based  on  the 
width  of  cement  space,  depth  of  hubs  and  thick- 
ness of  pipes  as  given  in  the  trade  lists  and  is 
computed  with  the  supposition  that  the  cement 
outside  of  the  annular  space  is  formed  with  a 
bevel  of  45  degrees.  This  table  will  enable  the 
engineer  or  contractor  to  arrive  at  a  close  idea 
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of  the  amount  of  cement  that  will  be  required 
to  form  the  joints  of  any  kind  of  sewer  pipe. 
In  practice  the  writer  has  found  that  the  small- 
er sizes  of  pipes,  owing  to  imperfectly  filled 
joints,  will  not  require  as  much  cement  as  the 
table  would  indicate,  but  that  the  larger  sizes 
will  require  very  nearly  the  theoretical  amount. 
With  careful  jointing  the  smaller  sizes  should 
require  the  amounts  shown  in  the  table.  The 
quantities  of  cement  and  sand  deduced  from 
the  amount  of  mortar  have  been  computed  on 
the  basis  of  the  proportions  given  by  Prof.  I.  O. 
Baker.  Mortar  formed  of  one  part  sand  and  one 
part  cement  is  in  the  opinion  of  the  writer  pref- 
erable to  neat  cement  or  to  any  weaker  mixture. 
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The  Cold  Storage  Plant  in  the  Cornell 
Medical  College. 

In  the  description  of  tlie  heating  and  ven- 
tilating of  the  Cornell  Medical  Building,  in  the 
March  14  issue  of  The  Engineering  Record,  but 
slight  reference  was  made  to  the  cold  storage 
plant  for  the  preservation  of  specimens  for  dis- 
•bection.  This  article  treats  it  In  some 
detail  as  the  cold  storage  is  one  of  the  most 
interesting  features  of  the  building,  due  to  the 
extreme  precautions  which  have  been  taken  for 
thoroughly  insulating  it  and  for  preventing  its 
odors  from  being  disseminated  through  the 
building.  The  floor  of  the  containing  room  is 
22  inches  thick  and  constructed  as  follows 
from  the  bottom  up:  6  inches  of  cinders,  3  in- 
ches of  concrete,  two  thicknesses  of  two-ply 
heavy  tarred  paper,  4  inches  of  hollow  brick 
placed  on  edge,  2  inches  of  finer  concrete,  1 
inch  of  asphalt,  two  more  thicknesses  of  tarred 
paper,  another  4-inch  course  of  hollow  brick 
and  2  inches  of  cement,  the  finished  floor  being  4 
feet  below  the  basement  floor  level.  The  outside 
wall  of  the  room  is  faced  on  the  inside  with  4 
inches  of  hollow  brick  and  the  windows  have 


three  rooms  and  an  entrance  compartment  by 
partitions  consisting  of  two  %-inch  and  two 
1-inch  boards,  and  two  1-inch  and  one  4-inch 
air  spaces.  The  four  doors  opening  into  the 
compartment  from  the  three  rooms  and  the 
containing  room  are  Steven's  insulated  doors 
carefully  fitted  so  as  to  be  air-tight.  The  cool- 
ing is  afforded  by  a  refrigerating  plant  which 
operates  on  an  ammonia  compression  system 
and  has  a  capacity  of  six  tons  of  refrigeration 
per  24  hours.  The  apparatus  includes  a 
6i/ixl2-inch  Case  compressor  driven  through  a 
belted  countershaft  by  a  15-horse-power  West- 
inghouse  motor;  an  ammonia  condenser,  4  feet 
in  diameter  and  containing  300  feet  of  l^^-inch 
extra  heavy  ammonia  pipe  in  three  independent 
coils;  a  suction  trap  or  interceptor  to  arrest 
scale  or  dirt;  a  wrought  iron  receiver  and  a 
gauge  frame  supporting  two  combined  ammonia 
pressure  and  vacuum  gauges. 

The  ammonia  pipe  coils  are  suspended  from 
the  ceilings  of  the  cold  storage,  and  submerged 
in  pans  of  brine.  Beneath  the  brine  pans  are 
hung  safe  pans  to  catch  condensation  or  leak- 
age, which  also  serve  as  vanes  to  guide  the  cir- 
culation of  the  air,  the  warmer  air  rising  over 


Letters  to  the  Editor. 

Communications  are  always  welcome,  and,  as  far  as 
permitted  by  space  and  Interest,  tUey  may  be  printed 
in  these  columns.  The  Engineering  Record,  however, 
assumes  no  responsibility  for  the  facts  or  opinions 
presented  in  the  letters. 


Detail  of  Cold  Storage. 


two  sets  or  casements  with  double  glass  in  each 
sash.  The  wall  on  the  engine  room  side  is  double, 
20  inches  thick  and  encloses  a  4-inch  air  space. 

The  cold  storage  proper  is  built  within  this 
containing  room  and  separated  from  its  walls 
by  at  least  2  feet  of  air  space  on  all  sides  and 
the  top.  In  exterior  dimensions  it  is  about  23 
feet  square  by  13  feet  high,  the  walls  being  18 
inches  thick  and  the  ceiling  21.  The  side  walls 
are  made  up  as  follows,  beginning  at  the  out- 
side: %-inch  vertical  cypress  boards,  1-inch 
diagonal  boards,  1-lnch  air  space,  1-inch  boards 
laid  diagonally  in  the  opposite  direction,  3x6- 
inch  supporting  studs,  12  inches  on  centers 
and  giving  a  6-inch  air  space,  1-inch  diagonal 
boards,  1-inch  air  space,  1-inch  boards  laid  diag- 
onally in  the  opposite  direction,  2-inch  air 
space,  1-inch  vertical  boards,  1-inch  air  space, 
and  1-inch  horizontal  boards,  all  layers  being 
separated  with  P.  &  B.  paper  and  the  interior 
lined  with  zinc  7  feet  from  the  floor.  The  ceil- 
ing construction  is  similar  but  replaces  the 
studding  as  used  In  the  walls  with  3xl0-inch 
joists,  giving  a  10-inch  air  space  in  the  center. 

The  interior  of  the  storage  is  divided  into 


the  center  of  the  room,  passing  over  the  coils 
and  brine  and  descending  in  its  chilled  condi- 
tion down  the  sides  of  the  room,  'the  largest 
room.  No.  1,  is  used  for  the  storage  of  bodies, 
contains  2,079  cubic  feet  and  is  provided  with 
693  feet  of  pipe  in  cooling  coils.  Room  No.  2  is 
for  the  storage  of  parts  of  bodies  and  contains 
1,287  cubic  feet  with  430  feet  of  pipe  in  coils. 
The  smallest  room.  No.  3,  is  for  the  storage  of 
animals,  is  352  cubic  feet  in  size  and  contains 
117  feet  of  pipe.  The  three  rooms  are  designed 
to  be  maintained  at  a  temperature  of  from  15 
to  20  degrees  with  the  apparatus  running  but 
3  to  6  hours  per  day.  The  architect  for  the 
building  was  Mr.  W.  H.  Miller,  of  Ithaca.  The 
erection  was  supervised  by  his  superintendent, 
Mr.  O.  H.  Waltz.  Driscoll  Brothers  &  Company, 
of  Ithaca,  were  contractors  for  the  building,  and 
the  Case  Refrigerating  Machine  Company,  of 
Buffalo,  installed  the  refrigerating  plant. 


Subaqueous  Tunnels. 

In  your  very  interesting  article  of  March  14, 
1903,  entitled  "Improved  Methods  for  Difficult 
Subaqueous  Tunneling,"  you  mention  among 
others,  my  proposed  system  for  tunneling  under 
water;  it  was  so  admirably  described  that  but 
little  remains  to  be  said,  but  to  call  particular 
attention  to  its  adaptability  for  tunneling 
through  a  stratum  of  soft  silt  where  the  condi- 
tions of  stability  are  unusual  and  where  the 
tendency  of  the  foundation  may  be  to  yield 
under  the  weight;  or  where  through  buoyancy, 
the  structure  may  be  subjected  to  an  upward 
movement,  and,  when  the  tunnel  is  in  actual 
service  and  subjected  to  vibrations  caused  by 
passing  trains,  the  fine  material  becomes  soft- 
ened into  a  semi-liquid  state,  rendering  it  unfit 
to  support  the  structure,  which  under  such 
unstable  conditions  might  become  seriously 
ruptured. 

As  a  tunnel  built  in  soft  silt  or  mud  must 
have  a  foundation  which  will  be  firm  and  un- 
yielding, the  shield  or  "movable  pneumatic 
caisson"  as  you  have  well  termed  it  will  accom- 
plish this  purpose.  Consequently  it  will  be 
readily  seen  that  the  main  advantage  of  the 
method  is  to  provide  a  positive  way  of  build- 
ing foundations  for  a  tunnel  through  soft  ma- 
terials, where  the  materials  encountered  can  be 
seen  and  the  foundations  designed  to  fit  known 
conditions.  The  action  of  gravity  can  be  coun- 
teracted with  as  much  certainty  as  with  a 
structure  built  on  land  and  the  action  of  buoy- 
ancy can  be  equally  well  resisted. 
Yours  truly, 

J.  Breuchaud. 

Croton-on-Hudson,  N.  Y.,  March  16,  1903. 


At  the  Louisiana  Purchase  Exposition,  St. 
Louis,  automatically  registering  turnstiles  con- 
nected electrically  with  dials  in  a  central  office 
will  record  the  admissions. 


Subway  Construction. 

Sir: — I  have  been  working  lately  to  secure 
the  adoption  of  my  double  deck  tunnel  plans 
of  which  the  enclosed  is  a  section.  In  this  con- 
neQtion  I  have  worked  out  a  rather  important 
detail  whereby,  at  the  proposed  express  sta- 
tions I  bring  all  the  tracks  to  the  same  level 
and  use  island  platforms.  This  I  accomplish 
by  spreading  the  local  tracks  and  bringing  the 
express  tracks  half  way  up  to  meet  them  on  a 
3  per  cent,  grade.  This  makes  it  possible  to 
locate  the  station  on  the  apex  of  the  grade, 
which  of  course  will  materially  assist  in  stop- 
ping and   starting  the  trains. 

Yours  truly, 

J.  W.  RE?fo. 

New  York,  March  13,  1903. 

A  drawing  accompanying  this  communication 
shows  a  rectangular  subway  27  feet  high  and 
25  feet  wide  inside,  with  a  center  line  39^! 
feet  from  the  building  line.  It  very  much  re- 
sembles the  steel  construction  subways  of  the 
New  York  Rapid  Transit  Railroad,  except  that 
it  has  two  stories,  the  upper  being  apparently 
13  feet  high  in  the  clear  with  a  solid  trough 
floor.  The  wall  columns  are  15-inch  I-beams 
with  concrete  walls  between  their  webs.  The 
center  columns  are  built  sections,  and  the  roof 
beams  are  box  girders  open  on  top  to  receive 
the  yokes  of  the  electric  car  conduits  with  con- 
crete filling  inside  and  between  them.  The 
bents  are  4%  feet  apart,  and  the  side  walls  are 
extended  2  feet  outside  the  columns  for  the 
lower  story  where  they  are  shown  built  inside 
6-inch  sheet  piling.  On  top  of  each  lower  story 
side  wall  there  is  a  single  row  of  wire  conduits 
built  up  to  the  roof  of  the  subway,  and  between 
these  conduits  and  the  wall  of  the  sidewalk 
vaults  is  a  6%-foot  space  marked  for  pipe  gal- 
lery.— Ed. 
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Hoops  fob  Wooden  Tanks. 
Sir: — We  send  you  herewith  a  diagram,  which 
we  have  computed  for  the  purpose  of  figuring 
the  size  of  hoops  for  cylindrical  wooden  tanks. 
Many  tanks  are  used  in  buildings,  especially 
those  devoted  to  manufacturing  purposes,  and 
if  you  think  this  would  be  of  service  to  our 
fellow  engineers  and  architects,  you  have  the 
lil>erty  of  publishing  it.  In  addition  to  being 
able  to  determine  the  stress  in  the  hoops,  we 
have  placed  op  the  same  sheet  the  area  of  rods 
as  well  as  capacity  of  circular  tanks  in  gallons 
per  foot  of  height.  We  have  found  it  very  con- 
venient in  figuring  tank  capacities  to  assume 
that  the  water  height  is  about  1  foot  less  than 
the  length  of  the  stave,  and  that  the  mean  di- 
ameter is  approximately  1  foot  less  than  the 
outside  diameter  at  the  bottom.  Tanks  figured 
on  this  basis  will  be  accurate  enough  for  all 
practical  purposes.  The  diagram  is  worked  out 
on  a  basis  of  hoops  spaced  1  foot  apart.     Of 


iug  area  on  the  staves  where  they  are  weakest 
due  to  the  groove  for  the  bottom  of  the  tank, 
the  wood  at  this  point  being  somewhat  less  in 
thickness.  We  find  that  the  use  of  wrought 
iron  is  preferable  to  steel  for  hoops,  and  use 
a  unit  stress  of  12,000  pounds  per  square  inch 
in  the  hoops.  In  practice,  also,  we  find  it  bet- 
ter not  to  use  a  hoop  of  less  diameter  than  % 
of  an  inch.  The  particular  advantage  in  using 
the  round  hoops  over  the  flat  ones  is  that  they 
are  less  lial)le  to  rust  out,  and  tank  manufac- 
turers in  general  are  commencing  to  see  the 
superiority  of  the  round  hoops. 
Truly  yours, 

Ballinukb  &  Pkrrot, 
Architects  and  Engineers. 
Philadelphia.  Pa.,  Feb.  20,  1903. 


Bk.\utifkatio.\  of  the  Nation.vi.  Capital. 
Sir: — The  building  for  Representatives'  office:: 
and  other  proposed  buildings  on  Capitol  Hill  re- 
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course,  In  practice  they  are  put  closer  together 
than  1  foot  at  the  bottom  and  farther  apart 
than  1  foot  towards  the  top.  In  determining 
the  size  of  the  hoops  it  will  be  necessary  to  de- 
termine the  approximate  spacing,  and  then 
from  the  table  multiply  the  stress  for  the  1 
foot  spacing  by  the  actual  spacing  in  feet,  or 
fraction  thereof,  to  determine  the  stress  in 
any  particular  case.  We  have  found  from  our 
experience  that  a  flat  hoop  should  be  used  at 
the  extreme  bottom  of  the  tank  and  round 
ones  above.    The  flat  hoop  gives  a  better  bear- 


lerred  to  in  your  inquiry  all  fit  as  parts  of  the 
general  improvement  of  the  national  capital 
recommended  in  the  report  of  the  "Park  Com- 
mission," reviewed  in  The  Engineering  Record 
of  February  H,  on  which  I  have  the  honor  to 
serve.  The  following  statement  will  be  found 
In  our  report,  page  37: 

"DlstlnKiilslU'il  nllk^  for  Its  liisloric  associatloDS 
and  for  it«  arcliiteotural  merits,  the  Capitol  Ktan<ls  In 
the  luidxt  of  ninpip  gr<>iin<ls.  indeed,  but  Is  surrounded 
In  the  main  I>y  private  lnilldin^s.  many  of  tlieni  of  the 
most  squalid  cliaractep,  or  by  neglected  stretches  of 
land  used  a8   diinipiug  grounds.     From  the  Mall  sjs- 


tem  the  grounds  are  cut  oH  by  tlie  Botanic  Garden, 
walled  and  fenced  so  as  to  block  the  way. 

"Facing  the  Capitol  grounds  on  the  east  stands  the 
I'ongressional  Library;  and  it  Is  contemplated  that  at 
no  distant  day  the  Supreme  Court  of  the  United 
.states  sliail  be  accommodated  in  a  building  construct- 
ed for  the  exclusive  use  of  that  tribunal,  on  the 
square  directly  north  of  the  Library;  aud  that  the 
Senate  and  the  House  of  Uepresenlatlves  will  have 
constructed  for  the  uses  of  their  members  buildings 
respectively  on  the  north  and  lui  the  south  of  the 
grounds   of    the_  Capitol. 

"The  construction  of  the  above  ineutloned  buildings 
as  planned  will  make  It  in  tlie  liigliest  degree  appro- 
prime  tliat  r^Jutiu,^'  tlie  entire  square  occupied  by  the 
Capitol  grounds  only  public  buildings  l)earing  a  com- 
mon relation  to  legislative  work  shall  he  erected.  If 
the  reciprocal  relations  of  tlie  new  buildings  shall  be 
studied  carefully,  so  as  to  produce  harmony  of  design 
and  uniformity  of  cornice  line,  the  resulting  archi- 
tectural composition  will  be  unequaicd  In  magnitude 
and  monumental  character  by  any  similar  group  of 
legislative  buildings  in    the  modern  world. 

"Tlie  successful  development  of  this  proposed  series 
of  buildings  inclosing  tlie  Capitol  square  Is  to  be  as- 
sured only  by  strict  adherence  to  that  system  of 
radial  avenues  laid  down  by  Washington  and  L'En- 
fant,  upon  which  the  Capitol  depends  for  its  dominat- 
ing character.  Any  invasion  of  these  historic  arteries 
representing  the  original  States  and  centering  upon 
the  Dome  must  be  fatal,  because  Inconsistent  with  the 
fundamental  principles  upon  which  the  city  is  built. 
Tile  location  of  the  Library  of  Congress  partly  In 
I'ennsyivania  Avenue  is  a  perpetual  mutilation  of 
•L'lOnfant's  plan,  and  iuUicts  incalculable  injury  to  the 
Capitol,  which  the  Library  in  part  conceals.  Other 
similar  instances  are  the  extension  of  the  Treasury 
and  the  construction  of  the  State,  War,  and  Navy 
buildings  so  as  to  close  forever  carefully  planned 
vistas  of  the  White  House.  These  discordant  notes 
should  warn  future  generations  that  sites  tor  public 
buildings  are  dearly  purchased  at  the  cost  of  those 
essential  elements  which  give  to  Washington  its 
unique  advantage  over  all  other  American  cities." 

Not  only  in  regard  to  this  matter,  but  in  re- 
gard to  every  one  concerned  with  the  develop- 
ment of  the  Capitol,  of  course  ultimate  success 
will  depend  upon  skilful  design  at  all  stages 
of  the  work;  upon  harmony  between  the  many 
features  which  must  be  built  separately  and  to 
serve  various  specific  uses,  and  it  will  be  the 
duty  of  technical  journals  lilce  yours  to  follow 
the  course  of  such  improvement  with  a  watchful 
eye  to  their  larger  import.  The  provision  made 
by  Congress  for  the  erection  of  this  oflfice-build- 
ing  is  the  first  essential  step  in  the  improve- 
ment of  the  surroundings  of  the  Capitol,  and 
there  is  every  reason  to  hope  that  the  next 
step,  the  selection  of  a  suitable  design,  will  be 
successfully  accomplished. 

Very  truly  yours, 
Fbedebick  Law   Olmsteu,  Jb. 

Brookline,  Mass.,  March  16,  1903. 


Water  Works  Engineering  by  City  Councils. 

Sir: — I  enclose  a  clipping  from  "The  Public 
Ledger,"  of  Norfolk,  of  the  i3th  inst.  It  shows 
the  situation  here  in  regard  to  water  waste  pre- 
^ention,  after  several  years'  endeavor  to  have 
the  question  considered  from  a  proper  stand- 
point. Our  supply  Is  absolutely  limited  to. 
12,000,000  gallons  per  diem.  Our  population  is 
rapidly  increasing,  and  we  are  now  using  5,250,- 
000  gallons  on  an  average.  The  consumption  is 
about  103  gallons  per  day  per  capita  (not  con- 
sumer), and  the  addition  of  a  30-inch  main  to 
the  24-inch  main  now  in  use.  will  largely  in- 
crease it.  Please  note  the  description  of  the 
"patometer"  by  the  "Mechanical  expert." 
Very  truly  yours, 

W.  T.  Brookk, 

City  Engineer. 

Norfolk,  Va.,  March  14,  1903. 

[The  clippings  mentioned  reveal  the  usual 
state  of  affairs  when  a  council  composed  of  busi- 
ness men  and  politicians  attempts  to  regulate 
technical  matters, — time  and  money  wasted  and 
nothing  accomplished.  The  proper  solution  is 
the  reference  of  the  matter  to  the  city  engineer 
with  authority  to  employ  a  consulting  engineer, 
if  necessary,  and  then  to  act  upon  the  recom- 
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menUatlons  made.  It  is  to  be  regretted  that 
space  will  not  permit  reprinting  for  the  enter- 
tainment of  the  reader  the  opinion  of  the  "me- 
chanical expert"  member  of  the  council,  espe- 
cially his  description  of  the  "Patometer,"  which 
raises  grave  question  as  to  the  accuracy  of  The 
Engineering  Record's  description  in  the  issue 
of  January  31.] 


Subdivision  of  Contracts. 
Sir:^ — I  have  just  been  reading  the  editorial  in 
The  Engineering  Record  of  March  7,  on  the 
economy  of  small  contracts.  It  is  very  true,  as 
you  have  shown  there,  that  in  the  bid  prices 
there  is  an  apparent  economy  in  this  method 
of  letting  work;  but  I  venture  to  assert  that  if 
you  will  follow  out  these  same  contracts  and 
take  account  of  all  the  vexations,  delays,  extras 
and  harass  of  the  Engineer,  which  will  occur, 
that  the  balance  will  be  very  much  to  the  other 
side  at  the  end  of  the  transaction. 
Yours  truly, 

Wm.  B.  Fulleu, 
Resident  Engineer, 
Jersey  City  Water  Supply  Co. 
Paterson,  N.  J.,  March  13,  1903. 


Inquiries. 

Questions  and  answt-is  of  interest  to  readers  may 
be  published  under  tiiis  heading.  Ueplics  aie  soliilted 
and   should   be  addressed   to  The   Engineering   Uecord. 


Chemicals  ix>K  Hakdemng  Concrete. 
Sir: — Can  any  of  the  readers  of  The  Ea 
gineering  Record  give  me  information  in  re- 
gard to  recent  undertakings  in  concrete  where 
chemicals  have  been  added  to  the  concrete  on 
the  work  to  secure  greater  hardness  and  wear- 
ing resistance  of  the  finished  concrete? 
Yours  truly, 

W.  H.  L.,  Jr.. 
Chief  Mechanical  Engineer. 
Boston,  March  14,  1903. 


Stack  Econo.mi/.ers. 

Sir: — Will  you  please  ask  through  your  col- 
umns if  some  of  your  readers  will  state  what 
is  their  experience  with  regard  to  the  resistance 
offered  by  economizers  in  smoke  passages? 
Suppose  after  the  completion  of  a  plant,  an 
economizer  is  instiled,  will  it  not  ba  advisable 
to  increase  the  height  of  the  stack?  Is  it  not 
a  fact  that  the  draft  is  sometimes  so  much  re- 
duced that  a  mechanical  draft  equipment  be- 
comes necessary,  making  the  addition  of  an 
economizer  under  such  a  condition  a  question- 
able economy? 

Yours  truly, 

C.  W.  B. 

Rochester,  N.  Y.,  March  16. 


Window  and  Shutter  Operating  Device. 

In  the  accompanying  illustration  is  shown 
the  apparatus  which  forms  the  working  parts 
of  the  Lovell  device  for  operating  windows. 
It  has  already  been  referred  to  in  these  col- 
umns, and  as  there  stated,  is  designed  to  afford 
means  for  opening  and  closing  from  one  point 
a  line  of  windows  as  long  as  500  feet.  For  the 
purposes  of  description  the  device  is  shown  ap- 
plied to  windows  pivoted  at  the  sides,  but  the 
device  is  intended  for  use  with  windows  pivot- 
ed at  top  and  bottom,  or  hinged  at  top 
or  bottom,  and  with  sliding  or  lifting 
windows.  In  case  of  fire,  the  desirability 
of  being  able  to  close  the  windows  quickly  is 
evident. 

The  method  of  operation  is  indicated  in  the 
drawing.  To  the  mullions  between  adjacent 
windows  brackets  are  fixed,  their  exact  posi- 
tion depending  on  the  amount  of  window  open- 
ing desired.  In  line  with  these  at  the  operat- 
ing point  is  the  station  hanger  in  which  is 
mounted  a  pinion  engaging  with  two  horizontal 


racks.  To  each  rack  is  attached  a  continuous 
line  of  piping,  which  passes  through  the  brack- 
ets and  to  which  are  fixed  the  ends  of  arms  ex- 
tending to  the  windows.  The  brackets  are  pro- 
vided with  anti-friction  rollers,  two  vertical 
and  two  horizontal  in  each  opening,  so  that  the 
piping  has  a  roller  bearing  on  four  sides.  The 
chief  point  of  interest,  however,  lies  in  the  ar- 
rangement of  the  arms.  Each  arm  is  attached 
to  the  sash  by  a  pivotal  connection  and  to  the 
collar  on  the  piping  by  another  pivotal  con- 
nection. With  the  windows  closed,  as  shown,  the 
arms  form  an  acute  angle  with  the  piping;  and 
when  the  piping  is  moved  to  open  the  windows, 
the  arms  act  as  struts  forcing  open  the  win- 
dows, increasing  the  angle  between  them  and 
the  piping.  The  important  feature,  however,  is 
that  the  pivotal  connection  of  each  arm  to  the 
collar  is  alternately  above  and  below  the  pip- 
ing, so  as  to  balance  the  torsional  stresses  on 
the  piping,  which  stresses  would  otherwise  be 
exerted  all  in  the  same  direction.  These  con- 
nections are  indicated  in  the  cut.  There  are 
two  arms  per  window,  one  connected  to  the  up- 
per line  of  pipe  and  the  other  to  the  lower. 
When  the  wheel  is  rotated  by  means  of  the 
chain,  which  hangs  within  a  few  feet  of  the 
floor,  the  racks  and  the  corresponding  lines  of 
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pipe  are  moved  liorizontally  in  op- 
posite directions  and  the  windows 
are  opened  as  explained.  The  de- 
vice has  already  been  installed  in 
the  Buffalo  plant  of  the  American 
Radiator  Company,  in  the  foundry  buildings  of 
the  Eaton,  Cole  &  Burnham  Company,  and  in 
the  saw-tooth  building  of  the  Stanley  Instru- 
ment Company,  at  Great  Barrington,  Mass.  It 
is  manufactured  by  The  G.  Drouvc  Company,  of 
Bridgeport,  Conn. 


Directory     of     National      Engineering 
Societies. 


A.MKBicA.v  Society  of  Civil  Engineers.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary.  Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Enoi- 
.NEERS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Secretary,  R.  W.  Pope,  95  Liberty 
Street,  New  York. 

American  Institute  of  Mining  Bngineebs. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South  4th 
Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 


Mr.  Fred  Harper  has  been  elected  city  en- 
gineer of  Butler,  Pa. 

Mr.  Daniel  E.  Brinsraade  has  been  elected 
borough  engineer,  at  Shelton,  Conn. 

Mr.  William  P.  Wait  has  been  re-elected 
water  commissioner  of  Auburn,  N.   Y. 

Mr.  J.  G.  Tenney  has  resigned  as  the  super- 
intendent of  water-works  of  Leominster,  Mass. 

Mr.  William  J.  Marvin  has  been  appointed 
to  his  twentieth  term  as  commissioner  of 
bridges   of   Cambridge,    Mass. 

Mr.  J.  J.  Van  Valkenburg,  town  engineer  of 
South  Framingham,  Mass.,  has  returned  from 
a  trip  to  Cuba  and  adjacent  islands. 

The  headquarters  of  Mr.  C.  T.  McLellan, 
division  superintendent  of'  the  Atchison.  To- 
peka  &  Santa  Fe  Railway,  are  to  be  moved  to 
Emporia,  Kan. 

Mr.  Samuel  M.  Gray,  of  Providence,  and  Mr. 
George  W.  Puller,  of  New  York,  have  been 
chosen  to  study  the  water  supply  problem  of 
Springfield,  Mass. 

Mr.  E.  G.  Cowdery,  for  some  years  general 
manager  of  the  Milwaukee  Gas  Light  Co.,  has 
been  made  general  manager  of  the  Laclede  Gas- 
light Co.,  of  St.  Louis. 

Mr.  Guy  W.  Buxton,  who  has  been  for  some 
time  connected  with  the  New  York  office  of  the 
H.  W.  Johns-Manville  Co.,  has  been  appointed 
auditor  of  the  company. 

Dr.  Coleman  Sellers,  consulting  engineer, 
Stephen  Girard  Building,  Philadelphia,  has  ad- 
mitted Mr.  S.  Howard  Rippey  to  an  interest  in 
his  general  office  practice. 

Mr.  F.  N.  Hibbits,  mechanical  engineer  of  the 
Union  Pacific  Railroad,  has  been  appointed  as- 
sistant superintendent  of  motive  power,  with 
headquarters  at  Omaha,   Neb. 

Mr.  James  H.  Puertes,  M.  Am.  Soc.  C.  E., 
has  been  engaged  by  the  city  council  of  Lynch- 
burg, Va.,  to  survey  the  route  for  a  proposed 
gravity  water  supply  for  that  city. 

Capt.  Mason  M.  Patrick,  Corps  of  Engineers.U. 
S.A.,  has  been  detailed  as  a  member  of  the  board 
on  geographical  names  at  Washington,  succeed- 
ing Major  James  L.  Lusk,  Corps  of  Engineers. 

Mr.  Chester  J.  Wallace,  since  July,  1895,  with 
the  Metropolitan  Water  and  Sewerage  Board 
of  Boston,  has  accepted  a  position  as  principal 
assistant  engineer  to  the  town  engineer  of 
Brookline,  Mass. 

Mr.  Henry  Angle  has  resigned  as  superin- 
tendent of  bridges  and  buildings  on  the  middle 
division  of  the  Chicago  &  Alton  Railway,  on 
account  of  poor  health,  and  will  be  succeeded 
by  Mr.  John  Horton,  of  Louisiana,  Mo. 

Prof.  L.  G.  Carpenter,  whose  recent  appoint- 
ment as  State  engineer  of  Colorado  was  an- 
nounced, will  retain  his  connection  with  the 
State  Agricultural  College,  as  director  of  the 
experimental  station  at  Port  Collins,  Colo. 

Mr.  Norman  S.  Sprague  has  resigned  his 
position  with  the  Metropolitan  Water  and 
Sewerage  Board  of  Boston,  which  he  joined  in 
August,  1895,  to  accept  a  position  with  the 
Commission  for  an  Additional  Water  Supply  of 
New  York  City. 

Mr.  William  E.  Swift,  assistant  engineer  of 
the  New  York  Rapid  Transit  Railroad  Com- 
mission, has  obtained  a  year's  leave  of  absence 
to  accept  a  position  in  the  construction  of  ir- 
rigation Works  in  Nevada,  with  headquarters 
at  Carson  City. 

Mr.  Horace.  J!.  Horton,  president  of  the  Chi- 
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cago  Bridge  &  Iron  Co.,  delivered  a  lecture 
on  March  12,  before  the  engineering  students 
of  the  Iowa  State  College  at  Ames,  on  the  con- 
struction of  bridges  attd  elevated  steel  tanks 
and  water-towers. 

It  is  announced  that  Mr.  W.  H.  Marshall, 
general  superintendent  of  the  I..ake  Shore  & 
Michigan  Southern  Railway,  at  Cleveland,  O., 
will  be  made  general  manager  on  April  1,  and 
that  he  will  be  succeeded  by  Mr.  H.  S.  Storrs, 
assistant  general  superintendent. 

Messrs.  Edward  P.  Walters,  Luther  R.  Sawin 
and  Arthur  W.  Walker  have  recently  accepted 
positions  with  Mr.  George  C.  Whipple  as  bac- 
teriologists in  connection  with  the  investiga- 
tion of  a  water  supply  for  New  York,  with 
headquarters  at  the  Mount  Prospect  Labora- 
tory. Brooklyn,  N.  Y. 

Mr.  E.  S.  Farwell,  expert  steam  engineer 
with  the  International  Paper  Co.  since  its  or- 
ganization, has  opened  an  office  at  309  Broad- 
way, New  York,  for  the  practice  of  engineer- 
ing, particularly  in  steam  power  plants,  elec- 
tric plants  and  the  heating  and  ventilation  of 
mills  and  large  buildings. 

Mr.  Thomas  F.  Foley  has  withdrawn  from 
the  partnership  of  Messrs.  A.  F.  McCarty  & 
Co.,  contractors  and  engineers,  at  1215  Filbert 
Street,  Philadelphia,  and  his  share  of  the  busi- 
ness has  been  purchased  by  the  remaining 
members  of  the  partnership,  Messrs.  Arthur 
F.  McCarty,  Eugene  Y.  Meyer  and  Alexander 
Senner. 

Prof.  Henry  A.  Pressey,  Assoc.  M.  Am.  Soc. 

C.  E.,  hydrographer  of  the  V.  S.  Geological 
Survey,  and  professor  of  civil  engineering  at 
the  Columbian  University,  Washington,  D.  C, 
has  become  associated  with  Messrs.  Hugh  Mac- 
Rae  &  Co.,  dealers,  in  Southern  investment 
securities,  Wilmington,  Del.,-  who  have  opened 
an  office  in  the  Kellogg  Building,  Washington, 

D.  C. 

Mr.  Arthur  W.  Trenholm  has  been  appointed 
general  manager  of  the  Chicago,  St.  Paul,  Min- 
neapolis &  Omaha  Railway,  with  headquarters 
at  St.  Paul,  succeeding  the  late  Walter  A. 
Scott,  whose  death  was  announced  last  week. 
Mr.  Trenholm  is  succeeded  as  general  super- 
intendent, St.  Paul,  by  Mr.  Wallace  C.  Winter, 
and  the  latter,  as  superintendent  of  the  Wis- 
consin division  at  St.  Paul,  by  Mr.  William 
Bennett. 


Obituary  Notes. 

Edward  A.  Darling,  superintendent  of  the 
Edison  Portland  Cement  Co.,  died  at  his  home 
in  Stewartsville,  N.  J.,  March  15,  from  the  in- 
juries he  received  in  the  explosion  of  coal  dust 
in  the  works  March  2.  He  was  about  37  years 
of  age.  For  a  number  of  years  he  was  super- 
intendent of  building  at  Columbia  University, 
and  the  buildings  now  occupied  by  that  insti- 
tution were  constructed  during  his  term  of 
office.  He  was  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers,  before  which  he 
presented  in  1899  an  elaborate  paper  describ- 
ing the  power  plant  of  the  University. 


Trade  Publications. 


The  following  have  been  received  from  the 
Publication  Bureau  of  the  General  Electric  Co., 
Schenectady,  N.  Y.:  Bulletin  No.  4,307  on 
alternating  current  generator  panels  for  cir- 
cuits of  1,150  and  2,500  volts;  No.  4.309  on 
small  plant  switchboards;  and  No.  4,310  on 
incandescent  lamps  for  street  car  headlights. 
Flier  No.  2.108  on  atta<:hing  plugs;  No.  2,109 
on  a  combined  socket  and  attaching  plug;  and 
No.  2,110  on  a  porcelain  junction  box  with 
fuses.     Price  list  No.  5,104  on  type  H  oil  trans- 


formers, low  frequency  type;  No.  5,105  on  the 
same  for  high  frequency;  and  No.  5,10G  on 
enclosed  oil  break  switches,  hand  operated  aiul 
electrically  tripped.  These  were  accompanied 
by  three  attractive  pamphlets.  One,  entitled 
"The  Test  by  Fire,"  contains  cuts  showing  tho 
slight  damage  suffered  by  several  transformers 
in  the  recent  fire  at  Atlantic  City.  A  second 
concerns  series  enclosed  arc  lamp  street  lighting 
systems  with  many  valuable  suggestions  as  to 
installation,  care  and  maintenance.  The  third 
deals  with  the  transformers  at  the  Pan-Ameri- 
can and  other  Expositions. 

Carbonizing  coating  is  the  name  given  by  the 
makers,  the  Goheen  Mfg.  Co.,  Canton,  O.,  to  a 
paint  for  the  protection  of  iron  and  steel  from 
rust  and  corrosion.  The  firm  is  now  distribut- 
ing a  pamphlet  which  e-xplains  the  nature  of 
the  paint  and  gives  cuts  of  a  number  of  well 
known  structures  to  which  it  has  been  applied. 

"Graphite,"  the  publication  of  the  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  has  con- 
siderable matter  this  month  on  the  uses  of 
graphite  in  connection  with  automobiles. 

An  illustrated  price  list  containing  directions 
for  applying  block  or  air-cell  asbestos  and  mag- 
nesia coverings  to  boilers,  heaters  and  flues  was 
recently  issued  by  the  H.  W.  Johns-Manville 
Co.,  100  William  St.,  New  York. 

A  circular  from  the  Pratt  &  Whitney  Co.. 
Hartford,  Conn.,  shows  the  new  building  for 
the  accommodation  of  its  small  tool  department 
and  calls  attention  to  its  increased  facilities 
for  the  manufacture  of  small  tools. 

Steel  rolling  doors,  shutters  and  partitions 
for  warehouses,  freight  and  car  sheds,  factor- 
ies, store  and  office  buildings,  or  wherever  fire 
protection  and  economy  of  space  are  desirable, 
are  shown  with  the  various  methods  of  erecting 
them,  in  a  catalogue  now  being  circulated  by 
the  makers,  the  Columbus  Steel  Rolling  Shutter 
Co.,  Columbus,  0. 

A  new  catalogue  from  the  J.  L.  Mott  Iron 
Works,  84  Beekman  St.,  New  York,  illustrates 
the  different  patterns  of  their  "Roman"  radia- 
tors and  "Sunray"  steam  boilers  and  hot  water 
heaters,  with  adjoining  tables  of  sizes  and 
prices.  A  few  items  of  useful  information  on 
the  subject  of  heating  are  appended. 

The  St.  Louis  Expanded  Metal  Fireprooflng 
Co.,  Century  Bldg.,  St.  Louis,  Mo.,  has  recently 
issued  an  illustrated  catalogue  of  64  pages,  on 
the  use  of  expanded  metal  and  corrugated  bars 
in  concrete  construction,  especially  for  bridges, 
dams  and  culverts.  A  smaller  pamphlet  relates 
to  the  corrugated  bars,  which  are  made  in  sizes 
of  from  %  to  1%-inches  square  and  are  pro- 
vided with  annular  ribs  or  projections  to  give 
them  holding  power  in  the  concrete.  A  discus- 
sion of  the  strength  of  such  construction  and 
the  derivation  of  suitable  formulas,  given  in 
both  catalogues,  should  prove  oi  much  value. 

Catalogue  No.  410  of  the  Sprague  Electric 
Co.,  527  West  34th  St.,  New  York  City,  covers 
comprehensively  the  field  of  interior  conduit 
work  including  several  forms  of  armored  and 
unarmored  conduits,  tools,  fittings,  etc.  It 
contains  over  100  pages,  is  fully  illustrated  and 
for  ready  reference  is  provided  with  a  conve- 
nient index. 

The  January  issue  of  "Power  and  Transmis- 
sion," the  quarterly  publication  of  the  Dodge 
Mfg.  Co.,  Mishawaka.  Ind.,  contains  the  follow- 
ing leading  articles:  Power  plant  at  the  Eagle 
and  Phenix  Mill;  Comparative  cost  and  effi- 
ciency of  power  transmission  outfits  as  applieil 
to  modern  cotton  and  woolen  mills;  the  plant 
of  the  U.  S.  Rubber  Reclaiming  Co.;  and  fric- 
tion clutches. 

Folder  No.  4,012,  received  from  the  Westing- 
house   Electric   &   Mfg.   Co.,    Pittsburg,    Pa.,    is 


devoted  to  fan  motors  of  the  swivel  and  trun- 
nion type  for  use  on  alternating  current  cir- 
cuits. 

The  New  York  Continental  Jewell  Filtration 
Co.,  15  Broad  St.,  New  York,  is  distributing  a 
folder  pertaining  to  several  types  of  pressure 
and  gravity  filters,  showing  to  what  use  each  is 
best  adapted  and  what  provisions  are  made  for 
cleaning  them. 

A  little  booklet  of  convenient  pocket  size  that 
will  be  appreciated  in  certain  lines  of  civil  en 
gineering,  is  being  supplied  by  Wm.  Ainsworth 
&  Sons,  Denver,  Col.  It  contains  a  solar 
ephemeris  for  1903,  a  description  of  the  Shat- 
tuck  double-  refiecting  solar  attachment  and 
how  it  is  used,  and  several  items  of  useful  in- 
formation. 

An  advance  circular  on  the  Ostergren  fuel  oil 
engine  has  been  issued  by  the  Fuel  Oil  Power 
Co.,  60  Wall  St.,  New  York  City.  The  engine  is 
designed  to  burn  heavy  oils,  such  as  fuel  oil, 
crude  oil,  or  kerosene,  gasolene,  or  wood  alcohol, 
and  will  be  made  in  standard  sizes  of  from  1 
to  1,000-horse-power. 

Pamphlet  No.  031  from  the  C.  W.  Hunt  Co., 
West  New  Brighton,  Staten  Island,  N.  Y.,  illus- 
trates a  number  of  applications  of  industrial 
railways  in  boiler  rooms. 

Ambursen  &  Sayles,  88  Smith  Bldg.,  Water- 
town,  N.  Y.,  and  Walter  I.  Brock,  75  Dearboru 
St.,  Chicago,  are  distributing  bulletin  No.  20  on 
reenforced  concrete  construction.  It  illustrates 
a  paper  mill  at  Marseilles,  III.,  constructed  en- 
tirely of  concrete  and  steel. 

Crawford  boilers  for  steam  and  hot  water  as 
made  by  the  Walker  &  Pratt  Mfg.  Co.,  31  Union 
St.,  Boston,  Mass.,  are  described  with  illustra- 
tions of  details  in  a  neat  catalogue  recently  re- 
ceived. 

The  Watson  fireproof  window,  its  construc- 
tion and  working,  a  number  of  buildings  in 
which  it  is  installed  and  an  account,  with  pho- 
tographs, of  a  fire  test  made  at  Philadelphia, 
are  contained  in  a  booklet  from  W.  H.  Mul- 
lens, Salem,  O.,  who  has  purchased  limited 
rights  to  manufacture  and  sell  it  in  this  coun- 
try and  the  sole  rights  to  export. 

A  handbook  that  will  prove  of  particular 
value  to  water-works  superintendents,  en- 
gineers and  contractors  has  been  published  by 
the  Massillon  Iron  &  Steel  Co.,  Massillon,  O.  It 
is  a  leather  covered  book  of  165  pages,  com- 
posed almost  entirely  of  tables,  including  ca- 
pacity data  for  pipes  4  to  36  inches  in  diame- 
ter. The  information  is  arranged  for  ready 
access  and  is  provided  with  an  index. 

Under  the  title  "New  Knowledge  on  Belt 
Management,"  the  Cling-Surface  Mfg.  Co.,  Buf- 
falo, is  distributing  a  cloth  bound  book  to  set 
forth  the  advantages  accruing  from  the  use 
of  Cling  Surface  on  belts.  Numerous  cuts 
show  the  operation  of  belts  running  with  a 
remarkable  amount  of  slack. 

The  Hoshor-Platt  Co.,  120  Liberty  St.,  New 
York,  has  prepared  a  comprehensive  50-page 
catalogue  on  the  subject  of  Industrie  railways, 
covering  all  the  parts  of  a  complete  system, 
tracks,  switches,  curves  and  accessories,  loco- 
motives and  cars.  The  flanges  of  the  outer 
wheels  in  rounding  curves  are  arranged  to 
bear  on  the  tracks  to  avoid  friction  and  to  take 
sharp  curves. 

A  circular  illustrating  a  turbine  water  wheel, 
of  which  168  were  installed  at  Sault  Ste.  Marie, 
Mich.,  and  giving  figures  from  a  test  made  at 
Holyoke,  Mass.,  is  being  distributed  by  the 
Webster,   Camp  &  Lane   Co.,   Akron,  O. 

The  March  issue  of  "Sparks  from  the  An- 
vil" published  by  the  Crucible  Steel  Co.  of 
America,  Pittsburg,  contains  an  article  on 
methods  of  hardening. 
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Meeting    of    the    New    England    Water 
Works  Association. 

At  the  meeting  in  Boston  on  March  11,  with 
President  Chas.  K.  Wallier  in  the  chair,  about 
80  members  and  guests  were  present,  and  five 
new  members  were  elected.  Mr.  George  Bowers, 
city  engineer  of  Lowell,  Mass.,  read  a  paper  on 
"Underground  Water:  Suggestions  on  How  to 
Obtain  and  Care  for  It,"  of  which  a  brief  ab- 
stract is  given.  When  a  new  supply  was  want- 
ed surface  waters  were  usually  investigated  be- 
fore ground  waters,  because  their  yield  is  moie 
easily  estimated.  In  1891  Lowell  had  to  obtain 
a  new  supply  of  10,000,000  gallons  per  day,  be- 
cause of  the  pollution  of  the  Merrimac  River, 
and  was  advised  to  consider  a  ground  supply. 
Test  wells  were  driven  by  one  expert  who  pro- 
nounced them  worthless,  but  another  expert, 
after  examining  the  materials  and  driving 
other  wells,  found  there  would  be  a  good  sup- 
ply. For  a  number  of  years  from  8,000,000  to 
10,000,000  gallons  have  been  pumped  at  this 
location.  Ground  water,  stored  many  feet  be- 
low the  surface  and  frequently  protected  by  an 
Impervious  stratum,  is  safer  than  surface  water, 
which  requires  a  constant  inspection  to  pre- 
vent pollution.  An  advantage  of  ground  water 
is  its  uniformity  of  temperature,  making  it  bet- 
ter for  drinking  purposes  in  the  summer  and 
less  liable  to  freeze  in  the  winter  than  surface 
water.  If  wells  are  driven  in  fine  sand  a 
screen  of  fine  mesh  should  be  used;  from 
around  which  fine  sand  should  be  removed,  and 
if  in  gravel,  an  open  end  pipe.  Each  well 
should  have  a  gate  valve  and  a  cap  so  that  it 
may  be  disconnected  and  thoroughly  cleaned  at 
least  once  a  year.  With  proper  care,  wells  will 
continue  to  yield  as  much  it  not  more  than 
when  tested.  A  geological  examination  was 
recommended  before  selecting  a  location,  and, 
to  assist  in  this,  the  Stale  should  employ  a 
first  class  geologist,  who  would  advise  cities 
and  towns. 

The  paper  by  Mr.  John  C.  Chase,  chief  en- 
gineer of  the  Water  Works  Company,  of  Derry, 
N.  H..  was  entitled  "A  Little  Talk  About  Water 
Rates."  No  feature  is  of  more  concern  than 
the  water  rates.  In  the  infancy  of  water  works 
there  were  no  means  of  accurately  measuring 
the  amount  of  water  used,  consequently  the  dif- 
ferent methods  of  assessment  in  vogue.  The 
proportion  to  be  paid  by  the  municipality  var- 
ies in  different  communities  and  at  different 
times  In  the  history  of  the  works.  The  annual 
cost  of  public  Are  protection  may  be  assessed 
by  the  frontage  tax,  the  assessment  on  real 
estate,  hydrant  rental  or  appropriation  from 
general  taxation;  but,  by  any  of  these  it  is  ini- 
rossible  to  really  assess  in  proportion  to  the 
benefit  received.  Interest  and  the  sinking  fund 
requirements  on  the  additional  cost  of  the 
works  to  give  a  reserve  supply  for  fire  protec- 
tion should  be  considered;  a  capacity  far  in 
excess  of  the  ordinary  in  small  towns.  The 
water  department  should  be  considered  a  busi- 
ness enterprise  and  water  used  for  public  pur- 
poses should  be  paid  for.  In  the  case  of  pri- 
vate consumers,  water  meters  may  be  installed, 
but  a  consumer  may  prefer  a  schedule  based 
on  the  fixtures  so  that  he  may  use  as  much 
water  as  he  wishes,  without  increased  pay- 
ment. The  whole  supply  should  be  measured 
through  meters,  and  the  fundamental  price 
should  be  the  same. 

Mr.  Edward  Atkinson,  president  of  the  Bos- 
ton Manufacturers'  Mutual  Fire  Insurance  Com- 
pany, in  a  paper  on  "Fuel;  What  We  Don't 
Know  About  It,"  described  the  great  waste  of 
coal,  which,  in  the  course  of  a  century  he 
thought  would  be  out  of  existence.  Steam 
plants  convert  only  about  12  per  cent,  of  fuel 
into  work,   and   locomotive  engines  only  about 


5  or  6  per  cent.  Of  251,000,000  tons  of  coal 
used  last  year,  85,000,000  were  used  by  loco- 
motives, of  which  only  5,000,000  were  converted 
into  actual  work.  Immense  deposits  of  vege- 
table matter  in  Alabama,  Mississippi,  Louisi- 
ana, and  Texas,  which  may  form  lignite,  were 
described.  Small  samples  of  mud  fuel  from 
the  Taunton  River,  composed  largely  of  de- 
cayed leaves,  grass  and  roots,  dried  artificially 
and  compressed  in  a  lever  press,  were  shown. 
AVhen  burned  It  gives  a  strong  fire,  good  flame 
and  little  smoke,  with  about  15  per  cent,  ash, 
the  potential  being  higher  than  hard  wood  and 
about  equal  to  two-thirds  of  the  best  bituminous 
coal.  In  Germany  great  progress  has  been 
made  in  converting  peat  Into  briquettes  by  the 
addition  of  pitch;  in  Great  Britain  the  waste 
product  of  the  mines  is  utilized  by  the  Monn 
process,  introduced  into  this  country  by  R.  D. 
Wood  &  Company. 

The  June  meeting  to  be  held  at  Waltham, 
Mass.,  and  vicinity,  will  be  in  charge  of  Past- 
Presidents  Holden  and  Merrill  and  Mr.  George 
E.  Winslow.  The  annual  convention  will  be 
held  at  Montreal,  Canada. 


Changes   at    Massachusetts    Institute   of 
Technology. 

To  relieve  the  overburdened  secretary,  the  of- 
fices of  re'gistrar,  recorder  and  dean  have  been 
created,  and  to  further  meet  the  needs  of  the 
students  a  medical  adviser  has  been  appointed. 
In  athletics  the  efforts  of  the  students  are  di- 
rected to  track  work  and  class  rather  than 
intercollegiate  contests  as  involving  less  loss 
of  time.  The  tuition  fee  has  been  advanced 
from  $200  to  $250.  beginning  with  students  en- 
tering in  September,  1903.  The  institute  has  a 
comparatively  small  endowment,  hence  the  ne- 
cessity for  the  increase.  It  is  believed  that, 
with  a  larger  grant  from  scholarship  funds, 
the  difficulties  for  students  of  small  means  will 
not  be  increased.  The  registration  has  in- 
creased 35  per  cent,  in  three  years,  and  an  in- 
creasing number  of  the  men  have  taken  collegi- 
ate degrees  before  entering  upon  their  tech- 
nical course. 

The  rapid  growth  of  the  institute  has  created 
several  serious  problems,  and  on  one  of  these 
President  Pritchett  comments  in  his  annual  re- 
port: "I  wish  to  call  attention  to  the  fact  that 
the  institution  which  is  large  enough  to 
require  the  services  of  several  teachers  in  the 
same  technical  branch  and  has  resources  suf- 
ficient to  secure  men  of  high  quality  has  a 
marked  advantage  in  the  very  fact  that  a  sub- 
ject is  being  presented  to  students  by  more 
than  one  man.  For  some  reason  there  has  been 
In  American  colleges  a  great  hesitation  to  start 
two  men  in  the  same  institution  upon  parallel 
lines  of  instruction.  Yet  this  feature  of  the 
German  university  is  one  of  its  sources  of 
strength.  The  fact  that  the  German  student 
may  choose  not  only  his  subject  but  his  teacher 
in  that  subject  is  a  powerful  stimulus  to  good 
work,  and  forms  one  of  the  Influences  whereby 
the  competition  which  goes  on  in  the  German 
universities,  instead  of  being  as  with  us  a  com- 
petition between  institutions — too  often  a  com- 
petition along  purely  material  lines, — becomes 
a  competition  between  individuals  in  the  noble 
rivalry  of  scholarship.  There  is  no  reason  why 
we  should  not  in  our  institutions  avail  our- 
selves of  this  same  means  for  quickening  the 
intellectual  life  and  for  keeping  alive  the  intel- 
lectual alertness  of  our  teachers." 

The  buildings  now  occupied  by  the  Institute 
are  ve-y  much  overcrowded  and  earnest  con- 
sideration is  being  given  to  the  advisability  of 
removing  to  a  new  site  of  larger  area  where  a 
wholly  new  group  of  buildings  with  adequate 
facilities  may  be  erected. 
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WATER. 

Sacramento,  Cal. — Schaw,  Batcher  &  Co.,  of  Sacra- 
mento, have  secured  the  contract  for  12,070  Un.  ft.  of 
21  In.  and  2,788  Un.  ft.  of  161n.  riveted  steel  water 
pipe,    all    laid   complete,   with   manholes,   valves,   etc., 

for  $88,443. 

Oakland,  Cal. — It  is  stated  that  the  reservoir  site 
and  watershed  on  I'lnole  Creek  has  been  purchased  by 
the  Contra  Costa  Water  Co.,  to  develop  a  supply  for 
I'oint  Kichmond. 

Fowler,  Colo. — The  Crystal  Springs  Water  Co.  Is  re- 
ported Incorporated,  with  a  capital  of  $10,000,  to  fur- 
nish and  supply  water  for  domestic,  manufacturing, 
irrigation,  etc..  In  the  vicinity  of  Fowler,  llenry  M. 
Kosdlck,  Jr.,  and  F.  M.  Welland  are  among  the  Incor- 
porators. 

Ft.  Collins,  Colo. — The  citizens  are  reported  to  have 
voted  Mar.  10  to  issue  $200,000  bonds  for  the  con- 
struction of  new  water  works.  The  proposed  plan  is 
to  tap  Poudie  River  above  the  JJorth  Fork  about  12 
miles  northwest  of  the  city  and  pipe  the  water  to  the 
city. 

burunyo,  Colo. — Water  bonds  amounting  to  $160,- 
OOo  are  reported  sold. 

Manros,  Colo. — Bids  will  be  received  Apr.  1  by  the 
l!d.  of  Trus.  for  $25,000  water  bonds.  A.  T.  Samson, 
Town    Clk. 

Colorado  Siirinya,  Colo. — Local  press  reports  state 
that  bids  will  be  received  by  the  City  Clk.  at  1  P.  M., 
Mar.  2S,  foi-  the  construction  of  the  high  line  reser- 
voir. U  will  have  a  capacity  of  18,000,000  gals,  and 
cost  about  $12,000. 

Bids  are  also  wanted  for  $409,000  water  bonds,  for 
the  extension  and  improvement  of  the  water  works. 

Boulder,  Colo. — A  press  report  states  that  the  Wa- 
ter Com.  has  determined  upon  the  validity  of  title  of 
the  Silver  Lake  Ditch  &  Reservoir  Co.  to  Silver  and 
Goose  Lakes,  aud  has  reported  to  Council  In  favor 
of  jointly  constructing  a  dam  to  conserve  the  waters 
of  the  mountains  and  streams  tributary  to  those 
bodies  of  water,  the  reservoir  company  giving  the  city 
one-half  of  the  Increment.  Boulder  owns  its  water 
system,  and  It  Is  proposed  to  enlarge  the  present  sup- 
ply. Other  reservoirs  along  the  Middle  and  North 
Boulder  will  be  secured  in  furtherance  of  this  pur- 
pose. 

Bids  will  be  received  Apr.  1  by  E.  K.  Stafford.  Cliy 
Clk.,  for  constructing  a  tunnel  and  open  cut  in  Spring 
guloii,  for  the  purpose  of  water  conduit  to  Texado 
Park. 

Norwalk,  Conn. — Leo  Davis,  City  Clk.,  writes  that 
it  was  voted  Mar.  6  to  issue  $100,000  bonds  for  con- 
structing a  16-ln.  water  main  from  Grupe  reservoir 
to  the  city. 

The  Bd.  of  Water  Comrs.  is  stated  to  have  on  Mar. 
fi  awarded  the  contract  for  about  $48,000  worth  of 
16-ln.  c.  1.  water  pipe  to  the  Warren  Foundry  &  Ma- 
chine Co.,  of  New  York,  N.  Y.  Its  bid  was  $28.90  per 
ton. 

Lewes,  Del. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Wiishlnylon,  D.  C. — A  press  report  states  that  Secy. 
Hitchcock  has  granted  authority  for  the  acquisition 
of  property,  rights  of  way,  etc.,  prior  to  the  construc- 
tion of  irrigation  works  in  the  following  5  localities  : 
Wyo.,  Sweetwater  Dam ;  Mont.,  Milk  River ;  Colo., 
rSunnlson  Tunnel ;  Nev.,  Truckee ;  Ariz.,  Salt  River 
'■■'servoir.  These  projects  are  estimated  to  cost  $7,- 
IMPU.OOO,  and  will  provide  for  irrigation  of  about  600,- 
000  acres  of  arid  land.  In  addition  the  Gray  Bull 
reservoir  project  is  to  be  taken  up  immediately.  The 
construction  remains  subject  to  the  feasibility  of  ob- 
taining the  necessary  rights  and  the  adjustment  of 
private  claims.  The  Secy,  has  also  authorized  the 
expenditure  in  the  present  year  of  $450,000  on  sur- 
veys, borings  for  foundations  and  other  examinations, 
wliich  will  be  carried  on  In  all  the  States  and  Terri- 
tories included  within  the  provisions  of  the  law. 

The  District  Comrs.  have  directed  the  setting  apart 
of  $50,000  of  the  water  fund  to  be  used  in  the  ex- 
tension of  the  high  service  system  of  distribution. 

The  following  bids  for  furnishing  650  tons  of  '.iO- 
In.  cast  iron  water  pipe  were  received  by  Comrs., 
D.  C,  Mar.  14 — a,  price  per  ton ;  6,  totals  :  The  Dlm- 
mlck  Pipe  Co.,  Birmingham,  Ala.,  a,  $35  ;  b,  $22,750. 
M.  J.  Drummond  &  Co..  New  York.  N.  Y..  a,  $34.80; 
h,  $22,620.     W.   A.  McFarland,  Supt.  Water  Dept. 

Columbus,  0(1. — Major  W.  S.  Greene.  Receiver  of 
the  Columbus  Water  Works  Co.,  is  stated  to  have  filed 
a  petition  in  the  V.  S.  Court  asking  permission  to 
issue  $150,000  in  receiver's  certificates  for  the  pur- 
pose of  Improving  the  system.     . 

Coeiir  d'Alene,  Idaho. — See  "Power  Plants,  Gas  and 
Electricity." 

Lewiston.  Idaho.— The  City  Council  Is  reported  to 
have  awarded  to  the  Pacific  Coast  Pipe  Co.  and  Nay- 
lor  &  Norlln  the  contract  for  44.000  ft.  of  water  pipe. 
of  which  5,000  ft.  Is  10-in.  steel  pipe,  the  remainder 
being  wooden  pipe ;  total  cost  of  pipe  contracted  for. 
$:!0,000. 

.roUct,  III. — Bids  will  be  received  at  the  ofHce  nf 
the  City  Clk.  until  Apr.  .•?  for  a  steel  water  tower  of 
200,000  gal.  capacity.  H.  A.  Stevens,  City  Bngr.  :  D. 
W.  Mead,  Consulting  Engr.,  605  First  Nat.  Bank 
Bldg.,  Chicago,  Hi. 

Oakland  Citii.  /lU/.^-Louls  Deutsche  Pres.  Oakland 
City  Water  &  Light  Co..  writes  that  bids  will  be  re 
reived  about  Apr.  20  for  water  works,  to  cost  about 
$35,000.  A.  H.  Kennedy,  of  Rockport,  Ind.,  is  the 
Engineer. 
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DiagatMl,  la. — C.  C.  Benson.  Cll.v  Clk.,  writes  that 
it  Is  proposed  to  construct  water  works  at  a  t'osi  of 
$2,500.  and  bids  will  be  received  after  .Mar.  ;<0.  A. 
E.  Talley,   Mayor. 

Des  Moinea,  la. — Local  press  reports  state  that 
JlSO.OOti  will  be  expended  in  the  next  year  by  the 
Des  Mqtnes  Water  Co.  in  changing  the  underground 
water  system  into  two  separate  and  distinct  ones  of 
high  and  low  pressure. 

Ft.  JlcKimlcu,  Ue. — Capt.  A.  W.  Gates,  Q.  M..  U. 
S.  A.,  Portland.  Me.,  writes  that  H.  A.  Hanscom  Co., 
of  Boston,  Mass..  secured  the  contract  at  $11,500  (or 
iostalltne  a  water  distributing  system  at  Ft.  Mc- 
Kinley,  Me.    (bids  opened   Mar.   2). 

Lexington,  Uns». — Bids  are  wanted  Mar.  25  for  lay- 
ing about  9.000  ft.  of  east  iron  water  pipe,  mainly 
I2-ln..  setting  hydrants,  gates,  etc.  E.  S.  Locke,  Ohmn. 
Water  Comra. ;   L.   E.   Hawes.   Engr. 

Boston,  iia»s. — The  following  contracts  have  been 
awarded  by  the  Water  Comrs..  bids  opened  Mar.  7  : 
To  the  II.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  Philadel- 
phia, Pa.,  at  J2n.70  per  ton  for  2,900  tons  of  water 
pipe  and  155  per  ton  for  15  tons  of  specials:  total.  . 
*86,955.  To  the  Roxbury  Foundry  Co.,  at  3.35  cts. 
and  2.9  cts.  per  pound  respectively  for  miscellaneous 
castings ;  total,  $44.530 :  and  to  J.  H.  McCafferty.  of 
Boston,  at  20Vi  ctB.,  20  cts.  and  15  cts.  per  pound 
respectively  for  composition  castings;  total,  $11,925. 

Vxbridge.  liats. — Edw.  Parker,  Town  Clk.,  writes 
that  it  was  voted  Mar.  7  to  appoint  a  committee  to 
iBTeatigate  and  report  May  2  on  the  question  of  con- 
structing an  additional  reservoir.  Gideon  M.  Aldrich. 
Chmn.  Com. 

Springfield,  Mast. — The  Water  Comn.  has  chosen 
as  experts  to  consider  the  question  of  water  supply 
Saml.  M.  Gray,  of  Providence,  R.  I.,  and  Geo.  W. 
hMller.  of  New  York,  N.  Y. 

South  Framingham,  Hags. — The  Sewer  Com.  has 
recommended  a  new  force  main  from  pumping  station 
to  filter  beds,  a  distance  of  2  miles. 

Allegan,  Uich  — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Standish,  Mich. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Bangor,  \tivl). — See  "Power  Plants.  Gas  and  KIci- 
triclty." 

Bird  Island.  Uinn. — The  Des  Moines  Bridge  &  Iron 
Wks.  is  stated  to  have  secured  the  contract  for  con- 
structing water  works  for  $6,960. 

Ijtke  Wilson,  itinn. — Martin  Ferrest.  Recorder, 
writes  that  it  was  voted  Mar.  10  to  issue  $7,000  bonds 
for  construction   of  water  works. 

8t.  Cloud,  yinn. — The  House  is  stated  to  have 
passed  the  bill  allowing  this  city  to  issue  bonds  for 
the  purchase  of  water   works. 

Tmmann,  Minn. — It  is  stated  that  bids  are  wanted 
.\pr.  7  for  furnishing  material  and  completing  water 
works,  requiring  350  ft.  of  8-in.  and  1.422  ft.  of  6-ln. 
mains,  6  h.vdrants.  a  47,000  gal.  tank,  on  an  80ft. 
tower  of  steel,  and  brick  pump  house,  20x30  ft.  M. 
B.  Haynes.  Engr.,  Mankato.  Minn.  :  N.  T.  True,  Pres. 
of  Council. 

Jfon/pvideo.  Minn. — J.  M.  Severens,  Village  Re- 
corder, writes  that  it  was  voted  Mar.  10  to  issue  $15.- 
000  t>onds  for  water  works. 

Ooodhue,  Minn. — The  Village  Recorder  writes  that 
It  was  voted  Mar.  10  to  issue  $8,400  bonds  for  the 
construction  of  water  works. 

Cold  Springs,  Minn. — See  "Power  Plants,  Gas  and 
Electricity."  i 

South  Stillwater,  Minn. — See  "Power  Plants,  Gas 
and  Electricity." 

BUori,  Miss. — Bids  will  be  received  by  the  Mpyor 
and  Bd.  of  Aldermen  until  Apr.  7  for  boring  1  8-in. 
artesian  well,  approximately  1,000  ft.  deep ;  furnish- 
ing and  erecting  a  steel  tower,  and  tank  140  ft.  high  ; 
tank  to  contain  240,000  gallons.  Kirkpatrick  &  John- 
son,  Engrs.,  Jackson,  Miss. 

Great  Falls,  Mont. — Bids  opened  Mar.  9  for  308 
tons  6  in.  and  76  tons  of  8  in.  pipe  and  specials  were 
rejected,  and  new  bids  will  be  received  Mar.  23d.  Two 
bids  were  received  for  the  work.  Crane-Ordway  Co.. 
of  St.  Paul.  Minn.,  bid  $20,545.  and  the  Great  Falls 
Iron  Wks.  bid  $21,208.     C.  W.  Swearlngen,  City  Engr. 

Camden,  N.  J. — Bids  are  wanted  Mar.  24  for  the 
removal  of  the  Blake  10,000,000  gal.  pump  from  Pa- 
vonia  pumping  station  to  Morris  pumping  station  and 
building  a  foundation  for  same.  Jos.  Potter,  Chmn. 
Water  Com. 

Brooklyn,  N.  Y. — Bids  will  be  received  Apr.  2  by 
Robt.  Grler  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  for  furnishing  and  delivering  single  and 
double  nozzle  case  hydrants. 

Ithaca,  N.  Y. — The  Continental  Filtration  Co.,  of 
New  York,  has  secured  the  contract  for  constructing 
the  chemical  filtration  plant  for  the  Fall  Creek  water 
to  be  constructed  at  the  Reservoir  on  Reservoir  Ave. 

The  University  has  given  its  final  approval  to  a 
filtration  plant  which  is  to  t>e  constructed  in  Six  Mile 
Creek.  It  will  lie  a  mechanical  filtration  plant,  and 
liave  a  capacity  <tt  3,000,000  gals,  per  day.  Allen 
Ilazen,  of  New  York,  will  be  Engr.  in  charge  of  this 
work,  which  Is  to  be  constructed  by  the  Water  Co. 

New  York,  N.  Y.— Bids  will  be  received  Mar.  24  by 
Robt.  Grler  Monroe.  Comr.  of  Water  Supply,  Gas  and 
Electricity,  for  laying  water  mains  in  Silver  Lane, 
West  Farms  Road.  Bear  Swamp  Road  and  in  Victor 
St.,  Boros.  of  Manhattan  and  the  Bronx. 

Yonkers,  N.  Y. — Bids  will  be  received  Apr.  2  by  the 
Bd.  of  Water  Comrs.  for  enlarging  the  Grassy  Sprain 
Reservoir.     A.  W.  Kingsbury,  Clk. 

Yonken.  Jl.  Y. — The  Warren  Foundry  &  Machine 
Co.,  of  New  York,  Is  stated  to  have  secured  the  con- 
tract for  the  pipe  and  castings  (bids  opened  Mar.  5) 
for   $22,254. 

Quogue,  L.  I.,  V.  Y. — The  Richardson  Co.,  of  Owego. 
N.  Y..  li  stated  to  have  secured  the  contract  for  In- 
stalling the  plant  of  the  Quantuck  Water  Co.  for 
(63.000. 


Ilufftilo,  .\.  V. — The  following  were  among  the  low 
est  liids  received  Mar.  12  for  work  under  supervision 
of  lly.  L.  1/yon,  Dep.  Water  Comr. :  For  installing  Id 
boilers — E.  Keeler  Co..  Willlamsport.  Pa.,  tubular. 
$27,300  :  C.  C.  Peck,  Rochester,  N.  Y.,  compound,  $32, 
866,  and  Interaally-flred.  $44,800 ;  Wickes  Bros..  New 
York,  water-tube,  $34,673.  For  stoker  equipment — 
Westiughouse,  Church.  Kerr  &  Co..  New  York.  $9,079 : 
Wilkinson  Mfg.  Co..  Phila..  $11,750;  American  Stoker 
Co.,  New  York,  $12,000;  Green  Engineering  Co.,  $12.- 
421.  Coal  and  ash  handling  equipment  :  Steel  Cable 
Eng.  Co.,  Boston,  $32,650  ;  Aultman  Co.,  Canton,  O.. 
$33,350.  Steam  lines.  John  W.  Danforth  Co.,  Buffalo. 
$10,700;  'Daniel  Burgmaster,  Buffalo.  $13,890.  In- 
duced draft  equipment — Boston  Blower  Co..  Hyde 
Park.  Mass.,  $3,871  ;  Buffalo  Forge  Co..  Buffalo.  $5.- 
766.  The  Smokeless  Combustion  Co..  1  Bwav.,  New- 
York,  bid  for  the  whole  work,  from  $93,345  to  $115.- 
845,  according   to  type  of  boiler  and  stoker. 

Xcwbunj,  O. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Fiudlay,  O. — The  following  contracts  have  been 
awarded  for  water  works  extension  under  supervision 
of  John  W.  S.  Riegle.  City  Civil  Engr.,  according  to 
bids  received  Mar.  10 :  J.  B.  Clow  &  Sons,  Chicago. 
48  tons  24-in.  and  126  tons  of  Sin.  cast  iron  pipe  at 
$30.75,  8  tons  c.  1.  specials  at  $55,  and  12  5-ln. 
hydrants  at  $25 ;  total,  $6,090.50.  Fred  Kleinman. 
Findlay,  receiving  basin,  $2,425.  Amer.  Sewer  IMpe 
Co..  Pittsburg.  52,300  ft.  24-in.  vitrified  pipe  at 
$1.13%,  and  15  vit.  pipe  specials  at  $5.12i/.  ;  total. 
$59,928.  Dull  &  Hennesy,  Arcanum,  O.,  laying  52.800 
ft.  vit.  pipe  at  70  cts.  and  18  cts.,  12  brick  manholes 
at  $12.50,  and  3,000  cu.  yds.  rock  excavation  at  $2.40  ; 
total,  $54,404.  Total  of  awards,  $122,847.56.  B.  M. 
Campfield,  tMndlav,  offered  to  do  the  whole  for  $13.'t.- 
467.  bidding  $30  and  $60  for  the  c.  1.  pipe  and 
specials,  respectively.  $1.29  and  $10.75  for  the  vit. 
pipe  and  specials,  10  cts.  and  83  cts.  for  laying  vit. 
pipe  and  $2.25  for  rock  exeav.  J.  M.  Healy.  Chicago, 
bid  $1.09,  $45  and  $2.25  for  laying  vit.  pipe,  laying 
vit.  pipe  specials  and  rock  excav.  respectively.  Ker- 
lin  Bros.  Co..  Toledo,  O.,  bid  $81,009,  not  including 
furnishing  vit.  pipe  and  spec.  U.  S.  C.  I.  Pipe  & 
Fd.v.  Co.,  Cincinnati,  bid  $31  and  $55  for  c.  1.  pipe 
and  spec.  Robinson  CI.  Prod.  Co.,  Akron,  O.,  bid 
$1.36%  and  $1.20  and  $6.14  and  $5.25  for  vit.  pipe 
and  spec. 

I'innnnati,  O. — The  following  bids  we're  opened  by 
llie  Water  Works  Trus.  on  Mar.  17  for  the  construe 
tlon  of  coal  storage  houses  for  a.  eastern,  and  6,  west- 
ern pumping  stations :  Ferd.  Pietsch,  Milwaukee,  Wis.. 
(/.  $105,381  ;  b.  $117,800.  Chas.  L.  Strobel.  Chicago. 
IM..  a.  $89,000:  ft,  $104,600.  U.  S.  Constr.  Co.,  Mil 
waukee.  Wis.,  a.  $114,830:  6,  $128,860.  American 
Itrldge  Co..  New  York,  N.  Y..  a.  $142,657:  h,  $162,851 
The  L.  Schreiber  &  Sons  Co.,  Cincinnati,  a,  $133,900; 
ti.  $152,200. 

deary,  Okla.  Ter. — Kids  will  be  received  Mar.  24  by 
the  Ma.vor  and  Council  for  $52,000  water  bonds.  J. 
.M.   Waterman.  City  Clk. 

Reports  state  that  bids  for  constructing  water  works 
will  be  received  until  Mar.  25.  C.  L.  Olds,  Ft.  Wayne, 
Ind.,  is  the  Consulting  Engr. 

Portlnnd.  Ore. — The  total  length  of  mains  contem- 
plated bv  the  Water  Bd.  is  reported  to  be  36.019  ft.  : 
probable"  cost   of  work.   $01,895. 

.i^Hoona,  Pa. — Bids  will  be  received  Mar.  24  liy  the 
Bd.  of  Water  Comrs.  for  furnishing  material,  work, 
etc.,  for  the  year  ending  Apr.,  1904.  F.  C.  Gerhardt. 
Chmn. 

Reading.  Pa. — The  U.  S.  Cast  Iron  Pipe  &  Foundry 
Co.  and  the  Reading  Foundry  Co.  bid  $53,818  and 
$53,970  respectively  for  pipe  and  specials  to  the 
amount  of  1.550  tons,  bids  for  which  were  opened 
.Mar.  10  by  the  Water  Comrs.  Bids  were  considered 
excessive,  and   new   bids  will   be  received. 

Bids  will  be  received  Mar.  24  by  the  Bd.  of  Water 
Comrs.  for  erecting  regulator  house  at  Egelman  filter 
plant.      L.    S.    Ramsey,    Secy. 

York,  Pa. — The  Select  Council  has  passed  an  ordi- 
nance providing  for  the  construction  of  municipal 
water  works. 

Hairishurg,  Pa. — Bids  are  wanted  Mar.  24  for  lay 
Ing  a  6  in.  water  pipe  in  portions  of  State  St.  E. 
Mather,  Pres.  Bd.  (Jomrs.,  Water  and  Lighting  Dept. 

.  Philadelphia,  Pa. — Bids  are  wanted  Mar.  24  for 
sand  washers  (or  Upper  Roxborough  filters.  Wm.  C. 
Haddock,  Dir.  Dept.  Pub.  Wks.,  Bureau  Filtration. 

Montrose,  S.  D. — The  citizens  are  stated  to  have 
voted   to   issue   $5,000   water-works   bonds. 

Aberdeen,  S.  D. — The  Council  is  reported  to  have 
ordered  3  miles  of  water  mains  laid. 

Houston.  Tex. — The  Houston  Heights  Water  Co.,  of 
Houston,  has  been  incorporated ;  capital,  $50,000.  In- 
corporators :  O.  M.  Carter,  J.  A.  Milroy  and  C.  A.  Mc- 
Klnney. 

Ogden,  Utah. — The  farmers  of  Weber  County  and 
the  Utah  Ijight  &  Power  Co.  are  reported  to  be  pre- 
paring to  organize  a  company  for  the  purpose  of  build- 
ing a  reservoir  in  Ogden  Valley  for  the  storage  of 
water  to  be  used  in  irrigation  and  in  the  generation 
o(  mechanical  energy.  Nathaniel  Montgomery  and 
R.  S.  Campbell  are  reported  interested. 

Christiansburg ,  Ta. — It  is  stated  that  bids  are  want- 
ed Apr.  1  (or  a  (ranchise  to  construct  water  works 
and  to  supply  power  to  electric  light  plant.  E.  S. 
Hagan,   Clk. 

Lynehburg,  Va. — Jas.  H.  Fuertes,  of  New  York. 
N.  Y..  Is  reported  to  be  here  surveying  the  route  for 
securing  a  gravity  supply  of  water  (or  Lynchluirg 
from  Peddlar  River.  23  miles  from  the  city.  lie  will 
report  on  the  feasibility  of  the  scheme,  its  cost,  etc. 

Chewelah,  Wash. — W.  L.  Bowen,  of  ColvlUe,  is  stat- 
ed to  have  secured  a  franchise  for  water  works. 

milctt.  Wis. — The  Hackworthy  Construction  Co.,  of 
Appleton,  Wis.,  Is  stated  to  have  secured  the  con- 
tract for  constructing  the  water  works. 

Portage  La  Prairie,  Man. — The  Bd.  of  Trade  and 
citizens  are  reported  to  be  discussing  the  question  of 
constructing  water  works. 

St.  .Jnhn.  A'.  H. — Singleton,  Dunn  &  Co.,  of  Glas 
ROW,  Scotland,  are  stated  to  have  secured  the  contract 
for  about  180  tons  of  water  pipe  for  $5,608. 


Toroittn.  Ont. — Bids  will  be  received  by  the  Bd.  of 
Control  until  .May  12  for  erecting  1  15,000,000  imp. 
gallon  triple  expansion  flywheel  pumping  engine. 
Tl(o^.   Urquharl,   Mayor,  Chmn.  Bd.  of  Control. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Pine  niuff.  Ark. — Plans  and  specifications  for  3 
miles  of  sanitary  sewers,  to  cost  about  $20,000,  are 
bflng  prepared  by  Capt.  J.  H.  Hany,  of  Little  Bock. 
J.   B,   White,  City  Engr. 

Levies,  Del. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Lewistnn,  Idaho. — A  press  report  states  that  City 
Engr.  Brlggs  has  the  profile  plans,  specifications  and 
estimates  ready  for  the  Normal  Hill  sewer.  About 
25,000  cu.  yds.  of  excavation  will  be  necessary.  The 
pipes  vary  from  8  to  16  in.,  and  the  cost  Is  estimated 
at  about  $50,000.     It  will  be  8  miles  in  length. 

f'liicarin:  III. — Bids  are  wante<l  Mar.  24  for  furnish- 
ing and  delivering  natural  cement  for  use  on  section 
"11"  interoei)tlng  sewers,  during  term  ending  Dec.  31. 
F.   W.   Blockl,   Comr.   of  Pub.    Wks. 

/)c  Kalb,  III. — The  Council  is  reported  to  be  con 
sid^rlng  the  matter  of  extending  the  sewerage  system. 

Imlianapolis.  Ind. — Major  Miller  is  reported  to  have 
been  authorized  to  contract  for  and  superintend  the 
building  of  roads  and  a  drainage  system  for  the  new 
army  post  near  this  city:  $30,000  will  be  expended 
for   tliis  purpose. 

Ft.  Wayne,  Ind. — City  Engr.  F.  M.  Randall  is  stat- 
ed to  have  been  instructed  to  prepare  plans  and  speci- 
fications for  a  system  of  clay  pipe  sewers  in  Crescent. 
Lake  and  Uiverraet  Aves.  in  Lakeside  in  several  alleys. 

Vinevnncs.  Ind. — The  Vincennes  Sewer  Co.  has  been 
iucdrporated.  w-itli  a  capital  of  $20,000,  to  construct 
and  operate  a  sewerage  system.  D.  W.  Neston.  J.  W. 
Landrum  and  B.  M.  Landrum  are  the  directors. 

-Veie  Albany,  Ind. — Henry  Goetz,  of  New  Albany,  is 
reported  interested  in  the  construction  of  a  sewerage 
system. 

Keokuk,  In. — Rice  H.  Bell,  Clk.  of  Council,  will  re- 
ceive bids  Mar.  28  for  the  construction  of  about  180 
ft.  of  egg-shaped  brick  storm  sewer  2  ft.  9^4  in.  by 
4  ft.  r>%   in.     J.  Ross  Robertson,  City  Engr. 

Kiinsas  Oitii.  Kan. — The  City  Council,  of  Kansas 
City,  has  passed  an  ordinance  providing  for  the  build- 
ing of  a  sanitary  sewer  system  in  Armourdale.  The 
system  includes  a  pumping  station  near  1st  St.  and 
Shawnee  Ave.  and  sanitary  pipe  lines  and  laterals 
throughout  the  districts.  Estimated  cost  of  pumping 
station  and   system.   $40,000. 

Boston.  Masft. — The  lowest  bid  received  by  Supt.  of 
Sts.  l>onovan  for  the  erection  of  a  granite  extension 
to  the  Cow  Pasture  pumping  station  is  stated  to  have 
been  s\ibraltted  by  Chas.  Logue.  17  State  St.,  for 
$44,975. 

The  Metropolitan  Water  &  Sewerage  Bd.  in  its  re- 
port to  Legislature  is  stated  to  have  recomniended 
the  ad()ption  of  a  system  of  separate  sewers  for  sew- 
age and  rainfall. 

t^iinilirlnnd.  Mass. — The  citizens  are  reported  to 
have  voted  to  issue  $4..')00  bonds  for  sewers  on  Main 
and   Bridge   Sts.   and  old   Ferry   Road. 

Spriniifltlil.  Muss. — Local  press  reports  state  that 
bids  will  he  received  until  Mar.  24  tor  furnishing  the 
Street  and  Sewer  Depts.  with  supplies  for  the  coming 
.vear,  including  cement,  sewer  and  well  brick,  castings, 
etc.     Arthur  Adams,  Supt.  Sts. 

Standish,  Mich. — See  "Power,  Gas  and  Electricity." 

^ypandntll^.  Mich. — The  House  and  Senate  have 
riassed  the  bill  authorizing  this  city  to  issue  $125,000 
bonds   for  the  construction   of  sewers. 

Hudson.  Mich. — The  House  has  passed  a  bill  author- 
izing this  city  to  Issue  $15,000  bonds  to  repair  sewers 
and  improve  streets. 

St.  Paul,  ifinn.— Patk.  Doherty.  608  W.  "th  St..  Is 
stated  to  have  secured  the  contract  (or  a  sewer  in 
Fairfield  Ave.  for  $5,568.  and  J.  M.  Thornton  for  a 
sewer  on  Arundel  St.,  for  $11,425. 

Kansas  City.  Mo. — Bids  will  be  received  by  D.  W. 
Pike.  City  Engr..  on  Mar.  25  for  3.700  ft.  pipe  sewers 
In  Sewer' nist.  No.  235,  to  cost  $5,500  and  10.000  ft. 
of  pipe  sewers  in  Sewer  DIst.  No.  193.  to  cost  $25,000. 

Camajoharie.  N.  Y. — It  Is  stated  that  plans  and 
specifications  for  a  sewerage  system  have  been  pre- 
pared, and  the  Village  Trus.  will  soon  ask  (or  bids. 

Corinth,  Jf.  Y. — The  State  Bd.  of  Health  has  ap- 
proved the  plans  for  the  sewerage  system,  as  prepared 
by  Saml.  J.  Mott,  of  Saratoga  Springs,  and  contracts 
for  construction  will  soon  be  let. 

Itli'ira,  N.  Y. — The  Sewer  Comn.  is  reported  to  be 
considering  the  construction  of  an  outfall  sewer,  to 
cost   about   $15,000. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Mar.  18  by  VVm.  C.  Redfleld.  Comr.  Pub.  Wks..  for  a 
sewer  In  "]9th  Ave..  Bergen  Lane.  etc. — a,  Jas.  H. 
flolmes  &  Co. ;  ft.  Abbott  &  Gamble;  c,  John  J.  Crean  : 
Brick  sewer :  a  b  c 

144  in..    1.056   ft $55.     $69.00     $59. 

138  In.,   3.420   ft 53.       69.00       57. 

132-in.,   1.082  ft 49.       65.50       55. 

72-in.,   40  ft 21.       32.00       26. 

48-in..   90   ft 15.        24.00         8. 

36-ln.,   40  ft 9.       18.00  7. 

Manholes.  Class  A,  7. 200.     400.00     700. 

Manholes.  Class  B,  20 95.      150.00       70. 

Receiving   basins,    10 100.     100.00     1.30. 

Foundation  planking,  700.000  ft.  .  21.  27.50  20. 
Sheeting  and   bracing,  2,475,000  ft.     19.       18.00       20. 

Concrete.  5  cu.  yds 9.       12.00         7. 

Brick  masonry,  5  cu.  yds 13.       12.00       10. 

Massena.  N.  Y. — The  contract  for  the  construction 
of  the  sewer  system  complete  Is  stated  to  have  been 
awarded  to  Jolin  McLaughlin  and  Wm.  I.  Bishop,  of 
Massena.  for  $35,122.  Iron  work  for  manholes  to  be 
furnished  bv  the  village,  and  the  contract  for  those 
bns  liic'i  awarded  to  the  IIa<kett  Hardware  Co..  of 
O-'depsliiMir.  at  $2  per  100  lbs.  delivered  on  the 
ii-elicb  Tbe  other  bids  were:  C.  F.  Hookway.  $50.- 
851  :  Brennen.  Hodge  &  O'Brien,  $49.,S30 :  Sylvester 
NlollcKe.   $:16..'<07.  and   A.   1<'.    Nlms.   $35,248. 
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Batavia,  N.  Y. — The  citizens  are  reported  to  have 
voted  to  issue  ifu.OOO  bonds  for  improving  the  seiVer- 
age  system. 

Troy,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Contract  &  Supply  until  Mar.  27  for  constructing  sew- 
ers, requiring  6.450  ft.  of  S,  12,  15  and  IS  in.  pipe, 
and  700  ft.  of  0-ln.   laterals.     Jas.   M.  Kiley,  Clk. 

Canton,  O. — .lesse  Starrett.  Asst.  City  Kngr.,  is 
stated  to  have  about  completed  the  survey  of  the 
route  for  the  new  main  sewer  to  be  placed  in  the 
west  end,   In   Sewer  DIst.   No.   2. 

Toledo,  O. — Bids  are  wanted  Mar.  ao  for  furnishiDK 
material  for  constnicting  a  sewerage  purification  planl 
with  all  connections,  ditches,  etc.  C.  11.  Dnrian.  Secy. 
ltd.    Police  Conirs. 

Philadelphia,  Pa. — Local  press  reports  state  that 
bids  will  be  received  Mar.  23  by  Dir.  of  Pub.  Wks. 
Haddock  for  constructing  main  and  branch  sewers  and 
for  completing  the  Cohocksink  sewer;  probable  cost. 
$1 ,000,000. 

■  Alliance,  Pa. — The  Borough  contemplates  building 
sewers  on  Stein  and  Siegfried  Sts.  and  llowertown 
Road:  estimated  cost,  $40,000.  Engineers,  The  Le- 
high Eng.  Co. 

Easton,  Pa. — Bids  will  be  received  on  Mar.  24  for 
constructing  1,700  lin.  ft.  of  4-ft.  brick  sewer  on  Ber- 
wick St.  and  Seitz  Ave.     L.  A.  Francisco.  City  Engr. 

Columbiaj  Pa. — Boro.  Pres.  Denuey  recommends  the 
employment  of  an  engineer  to  prepare  plans  for  a 
sewerage  system. 

Harriaiurg,  Pa. — Bids  are  wanted  Mar.  2,3  for  con- 
structing 12-in.  internal  diameter  terracotta  pipe 
sewers  In  portions  of  14th  and  lOth  Sts.  Chas.  B. 
McConkey,   Highway   Comr. 

OalveetoH,  Tex. — Plans  are  being  perfected  at  the 
office  of  Col.  C.  S.  Ulche,  U.  S.  Engr.,  for  a  sewerage 
system  for  Ft.  Clark.  The  new  system,  if  adopted, 
will  cost  ^7.'5,000. 

Wheeling,  W.  Va. — Bids  will  lie  received  Mar.  23 
by  the  •  Bd.  Puh.  Wks.  for  furnishing  paving  brick, 
sewer  pipe,  stone  and  concrete  curbing.  Thos.  Mc- 
Granahan,   Clk. 

Oconto,  Wis. — The  City  Engr.  is  reported  to  have 
been  instructed  to  prepare  plana  and  specifications  for 
a  complete  sewerage  system  for  the  West  Ward. 

Barahoo,  Wis. — Bids  will  be  received  Mar.  26  by 
the  Sewer  Com.  for  furnishing  material  for  construct 
Ing  sewers  in   Oak  St.     C.  1".   liiley.  Chmn. 

BRIDGES. 

San  -lose,  Cal. — .T.  G.  McMillan,  Co.  Surveyor,  is 
preparing  plans  for  a  steel  bridge  over  Coyote"  River 
on  Berreyessa  Road.  Two  span  100-ift.  and  (lO-ft.  or 
soft,   concrete  abutments. 

San  Bernardino,  Cal. — It  Is  stated  that  bids  are 
wanted  until  Apr.  13  for  constructing  a  2  span  ri  .■- 
eted  steel  bridge  at  Colton  Ave.  and  a  4  snan  riveted 
steel  bridge  at  Tippecanoe  Ave.  Chas.  Post,  Deputv 
Clk. 

Hartford,  Conn. — The  Conn.  River  Bridga  &  High 
way  Comn.  is  said  .to  favor  the  building  of  a  stone 
bridge  across  Connecticut  River,  connecting  Hartford 
and  E.   Hartford:  estimated  cost,  *1,040.000. 

Terre  Haute,  Ind. — The  building  of  a  subway  or 
viaduct  at  the  Vandalla  crossing  at  No.  13th  St.  is 
reported  to  be  under  consideration  bv  the  dtv  offlcials 
and  the  offlcials  of  the  Terre  Haute  Electric  Co. 

Logansport,  Ind. — Geo.  .7.  McCulloch,  of  the  Union 
Traction  Co.,  is  seeking  a  site  and  having  plans  pre 
pared  for  the  construction  of  a  bridge  over  the 
Wabash  River  at  this  place,  for  the  Indianapolis 
Northern   Interurban   line. 

Connersrille.  Ind. — Bids  will  be  received  Mar.  2S 
by  the  Bd.  of  Co.  Comrs.  for  constructing  a  stone 
arch  on  the  Everton  Road,  and  one  in  Orange  Town 
ship;  also  for  repairing  bridge  across  Williams  Creek, 
with  steel  joist  and  new  floor.  H.  M.  Broaddus.  Co. 
Aud. 

Biirlfngton.  fa. — Emmet  Steece.  Citv  Engr..  is  pre 
paring  plans  for  the  6th  St.  viaduct. 

.Marshall town,  la. — The  question  of  constructing  a 
viaduct  1.520  ft.  long  on  Center  St.  is  reported  under 
consideration. 

Benton    Falls,    Me. — Reports    state  that     the     iron 

bridge    across    Sebasticook    River,    in  this    town,    has 

been    washed   away   by   the   freshets.  Loss  estimated, 
according   to   reports,  at   $15,000. 

f'lintstonc,  Md. — Local  press  reports  state  that  the 
Co.  Comrs.  are  contemjilatlng  the  building  of  a  iu-idge, 
70  ft.  long,  across  Fllntstone  Creek,  In  Fllntstone.  It 
has  not  been  decided  whether  a  stone  or  a  concrete 
steel  bridge  will  be  built. 

Ciimhrrland,  Md. — Press  reports  state  that  a  new 
structure  will  have  to  be  liuilt  to  replace  the  present 
Blue  bridge,  connecting  Cumberland  and    W.   Virginia. 

I'rrderick,  Md. — The  flomrs.  of  Carroll  and  Freder- 
ii-k  Counties  are  considering  the  building  of  an  iron 
bridge,  1.S0  ft.  long,  across  Monocacv  River  at  Poole's 
Ford,   near  Keysville. 

WilUarnspnrt,  Md. — The  Bd.  of  Co.  Comrs.  has  ap- 
|)(iinted  a  committee,  of  which  Wm.  H.  Armstrong  is 
a  member,  to  consider  the  matter  of  constructing  the 
proposed  bridge  across  I'otomac  River,  at  Williams- 
port. 

Pontiac.  Mich.-^City  Engr.  Fisher  has  completed 
plans  and  specifications  for  cement  and  steel  bridges 
to  be  built  at  R.  Pike  and  Water  Sts..  and  It  Is  stated 
that  bids  for  constructing  said  bridges  will  soon  he 
asked   liy  City  Clk.   Thomjison. 

firand  Rapids.  Mich. — An  ordinance  has  been  adopt- 
ed by  the  Common  Council  authorizing  the  Issue  of 
.foO.OOO   bridge  bonds. 

Lansing,  Mich. — Articles  of  association  of  the  Pere 
-Marquette  Internathmiil  Bridge  Co.  have  been  filed 
with  the  Secy.  <if  Stale.  Capital,  $.WO,noo.  It  Is 
staled  to  be  the  purjiose  of  the  corporation  to  cim- 
slriu'l    a   bridge  over  Detroit   River  near  Grosse   Isle. 
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Pontiac,  ific/t.— Bids  will  be  received  Mar.  23  by 
the  Common  Council  for  constructing  2  concrete  steel 
bridges  over  Clinton  River.     Wm.  .7.  Fisher,  City  Engr. 

Uuliith,  Minn. — A  bill  has  passed  the  Senate  au- 
thorizing the  issue  of  $100,000  bonds,  for  the  pur- 
pose of  constructing  a  bridge  across  the  ship  canal. 

Meridian,  Miss. — Plans  aud  specifications  have  been 
preiiared  for  a  bridge,  300  ft.  long,  8  ft.  wide  and 
Hi)  It.  high,  to  be  built  from  across  the  tracks  at  40th 
Ave. 

liingston.    Mo. — David    Stucke,    of    Braymer,     Mo 
Surveyor  of   Caldwell  County,  will   let  a   contract  on 
Mar.  27  for  22  county  bridges  at  Kingston. 

.\cwark,  N.  J.— The  Bd.  of  Pub.  Wks.  has  directed 
tliat  plans  be  prepared  showing  how  the  i'rellng- 
huysen  and  Clinton  Ave.  grade  crossings  mav  be  elim- 
inated. It  also  decided  to  employ  an  engineer  to  pre- 
IJare  plans  for  a  bridge  to  cross  the  Lackawanna  R.  R. 
tracks  at  Clifton  Ave.  crossing,  and  to  submit  an  esti 
mate  of  the  cost 

Hobokcn,  N.  J. — The  building  of  a  viaduct  to  do 
away  with  the  grade  crossing  at  17th  St.  and  Willow 
Ave.,  is   lielng  considered. 

Xcw  York,  iV.  y. — Bids  will  be  received  Mar.  20  bv 
the  Park  Bd.  for  furnishing  material  and  constructing 
a  concrete-steel  and  stone  bridge  over  the  Bronx  Riv- 
er.  in  the  N.  Y.  Botanical  Garden,  Bronx  Park.  Wm. 
R.    Wlllcox,  Chmn. 

Bids  will  be  received  Apr.  7  by  the  Aqueduct  Comrs. 
for  furnishing  material  and  constructing  highways, 
and  their  appurtenances.  Including  bridge  piers  and 
abutments,  culverts,  etc.  :  also  stone  wall  boundary 
fencing  in  several  towns  in  Westchester  Co.  Wm.  ll. 
Ten    Eyck,   Pres. 

I'ress  reports  state  that  the  Erie  R.  R.  Co.  is  seek- 
ing permission  to  construct  a  foot  bridge  across  West 
St.  at  Chambers  St. 

Yonkers,  N.  Y. — Plans  have  been  prepared  for  a 
steel  bridge  to  be  built  at  Caryl  Ave.,  which  with  ap- 
proaches  will    cost  about   $14,500. 

firand  Forks,  N.  i». — Bids  are  wanted  Apr.  6  for 
furnishing  bridge  iron  required  for  bridges  to  be  built 
during  year  1903.      Wm.  Ackerinau,  Co.  Aud. 

Akron,  O. — The  Railroad  &  Bridge  Com.  of  the  Citv 
Council  has  been  authorized  to  secure  funds  with 
which  to  build  a  ,$5,000  bridge  at  Cuyahoga  ,St.  The 
Co.  Comrs.  are  to  appropriate  $1,500  toward  the 
project. 

Cleveland,  O. — City  Engr.  Carter  recommends  the 
construction  of  a  low  level  bridge  to  connect  East 
Clark  Ave.  with  Clark  Ave.  He  also  recommends  that 
the  center  pier  at  the  draw  of  the  Superior  St.  via- 
duct be  removed  and  a  bascule  lift  bridge  substituted. 

Crestline,  O. — The  Osborn  Engineering  Co.,  of 
Cleveland,  is  preparing  plans  for  a  bridge  over  Wiley 
St.   for  the  Ohio  Central  Traction  Co. 

Toledo,  O. — Press  reports  state  that  the  Wheeling 
&  Lake  Erie  R.  R.  Co.  has  had  plans  prepared  for  a 
double-track  bridge  to  be  built  aci'oss  Maumee  River, 
in  this  city.  T.  P.  Bodell.  Supt.  Bridges,  BIdgs.  & 
Water   Service,   Canton,   O. 

I'ittshurfi.  Pa. — The  Pittsburg,  Carnegie  &  Western 
R.  R.  Co,  is  reported  to  have  submitted  to  Capt. 
Selbfrt.  Corps  Engrs.,  U.  S.  A.,  for  approval  plans  for 
the  propcsed  bridge  to  be  built  across  Allegheny  River, 
near  4th  St.  It  Is  stated  that  the  bridge  proper  will 
be  about  880  ft.  long,  and  is  to  have  2  channel  spans, 
1  450  ft.  long,  the  other  380  ft.  long,  and  will  cost 
about .  $750,000. 

Linden,  Pa. — The  Pennsylvania  R.  R.  Co.,  it,.  Is 
stated,  will  this  spring  build  a  dotible  Iron  bridge  at 
Linden  across  the  Susquehanna  River,  to  replace  the 
old   wooden   structure. 

Wilkesbarre.  Pa. — The  city  contemplates  construct- 
ing a  $50,000  bridge  in  the  east  end. 

Philadelphia,  Pa. — See   "Paving." 

Pottsville,  Pa. — Press  reports  state  that  the  fresh- 
ets have  washed  away  the  eastern  abutment  of  the 
bridge  across  Schuylkill  River  between  Pottsville  and 
Palo  Alto. 

Knoxville,  Tenn. — Local  press  reports  state  that 
the  city  offlcials  have  agreed  to  contribute  $35,000 
toward  the  cost  of  constructing  the  viaduct  at  Clinch 
Ave.  over  the  Knoxville.  LaFollette  &  .lelllco'R.  R. 
ti-acks,  but  will  not  i>ay  property  damages,  as  the 
Railroad  Co.   desired, ' 

Houston,   Tex. — See   "Paving  and   Roadmaking." 

Richmond,  Va. — .Local  press  reports  state  that  the 
Atlantic  Coast  Line  R.  R.  Co.  has  decided  to  replace 
about  500  ft.  of  the  north  end  of  its  single  track 
liridge  across  .lames  River  with  a  double  track,  solid 
floor  steel  bridge,  which  will  cost  about  $70,000.  E. 
B.    Pleasants,  Ch.   Engr..    Wilmington.   N.   C, 

I'ctrolea,  Ont. — It  is  stated  that  bids  are  wanted 
Apr.  0  for  constructing  2  concrete  abutments  and  for 
putting  a  concrete  floor  with  expanded  metal.  ,7ohn 
.McIIattle,    Town    Clk. 

PAVING  AND  ROADMAKING. 

San  Diego,  Cal. — Local  press  reports  state  that  the 
lowest  regular  bid  received  by  the  Bd.  of  Pub.  Wks. 
for  furnishing,  a  road  roller  was  submitted  by  N.  B. 
LIvermore  &  Co.,  of  San   Francisco,  at  $3,900. 

Tirnver,  Colo. — A  correspondent  writes  that  during 
this  year  98  miles  of  sidewalks  and  15  miles  of  paving 
will  be  laid. 

Tampa,  Fla. — The  Co.  Comrs.  have  adopted  a  reso- 
lution to  receive  bids  for  completing  the  ,Ba.vshore 
B(»ulevard. 

Atlanta.  On. — Local  press  reports  state  that  the 
Pub.  Wks.  Com.  of  the  Co.  Comrs.  has  decided  to  pur 
chase  a  road  roller  at  a  probable  c<ist   of  $3,000. 

Rockford,  111. — The  Bd.  of  I^ocal  Improv.  Is  consid- 
ering tn<"  macadamizing  of  a  p(u-tton  of  14th  Ave. 

Bloom ington.  III. — An  asjihalt  pavement  will  be  laid 
on  Graham  St.     E.  Fols(mi.  City  Engr. 

Kccafiir,  III. — The  City  Council  is  stated  to  have 
adopted  an  ordinance  to  resurface  North  Water  ,St. 
with  asphalt. 


Ohieago,  HI. — Bids  will  be  received  Mar.  25  by  the 
Bd.  of  Local  Improv.  for  Improving  by  grading,  curb- 
ing aud  paving  with  vitrified  brick,  asphalt,  granite 
blocks,  crushed  limestone  and  crushed  granite  on  6-In 
artificial  hydraulic  cement  concrete  and  on  61n.  Port- 
land cement  concrete  foundations  portions  of  numer- 
ous streets.     Andrew  M.   Lynch,  Pres. 

Melrose  Park,  III. — Bids  will  he  received  Mar.  27  by 
the  Bd.  of  Local  Improv.  for  Improving  16,  17  and 
18th  Aves.  by  grading  and  paving.  Address  E.  W 
Benson. 

Delphi,  Ind. — Gravel  road  bonds  amounting  to  $58,- 
000,  for  the  Townships  of  Burlington  and  Democrat, 
have   been    sold   by    the   Co.    Comrs. 

Williamsport.  Ind.' — ^^It  Is  stated  that  bids  are  want- 
ed until  Apr.  0  by  W.  11.  Gemmer,  <,'o.  Comr.,  for 
building  about  10  miles  of  gravel  road :  estimated 
cost,   $27,600.  , 

Terre  Haute,  Ind. — The  Bd.  of  I'ub.  Wks.  has  or- 
dered S.  4th  St.  and  Lafayette  Ave.  paved  with  brick. 
Ralph   H.   Sparks,   City. Engr. 

Indianapolis,  Ind. — See  "Sewerage  and  Sewerage 
Disposal." 

New  Castle,  Ind. — The  City  Council  has  decided  to 
pave  with  brick  on  Broadway  and  Main  Sts.,  a  total 
distance  of  about    1   mile. 

Indianapolis,  Ind. — The  Mayor  has  signed  the  $100,- 
000  boulevard  bond  ordinance. 

Frankfort,  Ind.—  Engr.  Cheney  has  been  Instructed 
to  prepare  plans  and  specifications  tor  Improving  the 
roadways  and  gutters  of  So.  Jackson,  Main  St.  and 
Main  Ave.  ;  probably  brick  will  be  used  In  paving. 

Red  Oak,  lu. — Bids  are  wanted  Mar.  24  (readver- 
tlsement)  for  approximately  41,000  sq.  yds.  of  brick 
paving.     C.    M.    Kelly,   City  Clk. 

Cedar  Rapids,  la. — It  Is  proposed  to  pave  a  portion 
of  6th  St.  with  macadam.  T.  L.  McCauley  Is  City 
Engr. 

Louisville,  Kg. — Local  press  reports  state  that  the 
lowest  bid  received  Mar.  10  for  resurfacing  with  as- 
phalt, in  all  about  20,000  sq.  yds.,  was  from  the 
American  Standard  Asphalt  Co.,  ranging  from  87  cts. 
to  $1.01  per  sq.  yd.  The  city  Is  to  lay  the  foundation 
and  to  put  down    the  concrete. 

Paducah,  Ky. — L.  .\.  Washington,  Citv  Ensr..  writes 
that  it  Is  proposed  to  pave  7  blocks  with  brick. 

Portland,  Me. — Comr.  Geo.  N.  Fernald,  of  the  Dept. 
of  Pub.  Wks.,  is  reported  to  have  stated  that  granite 
block  pavement  will  be  laid  on  portions  of  several 
streets  at  an  estimated  cost  of  $17,483,  and  that  sev- 
eral streets  will  be  macadamized  at  an  estimated  cost 
of    $12,252. 

Baltimore,  Md. — Ordinances  have  been  submitted  to 
Bd.  of  Estimate  with  favorable  report  by  the  Council 
Com.  on  Highways  for  paving  portion  of  the  follow- 
ing streets  ;  Ensor  St.,  vltrlfled  brick,  1,100  sq.  yds. : 
.  Heath  St.,  wooden  blocks,  2,400  sq.  yds.  ;  Payson  St., 
asphalt  block,  9,330  sq.  yds.,  and  7th,  8th,  9th,  10th, 
12th  Sts.  and  Clifton  and  Walbrook  Aves.  with  mac- 
adam,  ,30,250  sq.   yds. 

The  Bd.  of  Pub.  Improv.  has  passed  an  ordinance 
appropriating  $45,000  to  pave  Columbia  Ave.  from 
Bush  to  Gwynns  Falls,  with  Belgian  block. 

Falmouth,  Mass. — l^ress  reports  state  that  $50,000 
has  been  appropriated  to  macadamize  certain  roads  In 
this  town. 

•\ 

Ann  Arbor,  Mich. — The  following  bids  for  paving 
with  asphalt  block  on  Liberty  St.  were  received  by 
Bd.  of  Pub.  Wks.  Mar.  14 :  Geo.  H.  Knial,  Lansing, 
$25,074 ;  Harry  Jennison,  Toledo,  O.,  $25,681  ;  Jack 
Garland,  Toledo,  O.,  $25,505 :  E.  L.  Schneider,  Ann 
Arbor,  $26,258.  E.  W.  Groves,  City  Engr.  The  bid 
In  detail  of  the  lowest  bidder,  Geo.  H.  KnIal,  Is  as  fol- 
lows :  9,500  sq.  yds.  paving,  $2.19  per  sq.  yd.  ;  3,5,50 
ifti-  Berea  curi),  48  cts.  per  ft. ;  3,000  cu.  yds.  excav.. 
471A  cts.  per  cu.  yd.;  1,200  ft.  5-in.  Medina  curb,  75 
cts.  per  ft,  and  500  ft.  of  4x12  Medina  headers,  48 
cts.  per  ft. 

Grand  Rapids,  Mich. — The  following  bids  for  pav- 
ing about  23,010  sq.  .yds.  with  asphalt  block  on 
Wealthy  Ave.  were  received  by  Bd.  of  Pub.  Wks.  Mar. 
13:  Luton  Eng.  &  Crtnstr.  Co.,  $56,225;  Kloote  & 
Vander  Veen,  $54,940  ;  Jas.  McDermott  &  Son.  $57,- 
700:  Fred  Gilner,  $57,000.  All  of  Grand  Rapids.  L. 
W.  Anderson,  City  Engr. 

L.  W.  Anderson,  City  Engr.,  writes  that  the  ap- 
proval of  the  contract  for  the  paving  Wealthy  Ave. 
with  ast)halt  block  has  been  delayed  and  the  Bd.  of 
Pub.  Wks.  directed  to  adyertise  the  same  improve- 
ment to  be  pavted  with  vitrified  brick.  The  contract 
includes  about   23,000  sq.   yds.   of  pavement. 

Owosso,  .Mich. — The  Barber  Asphalt  Paving  Co.,  of 
Detroit,  Is  reported  to  have  secured  the  contract  for 
paving  with  bituminous  macadam  In  this  city  at  a 
cost  of  $30,000. 

Hudson,  Mich. — See  "Sewerage  and  Sewage  Dis- 
posal." 

St.  Paul,  Minn. — City  Engr.  Rundlett  estimates  the 
cost  of  paving  on  portions  of  Dale  St.  and  I'^alrmount 
Ave.  as  follows  :  With  brick,  $9,311  ;  asphalt,  $8,547, 
and  sandstone,   $12,083. 

Kansas  City,  Mo. — Bids  will  be  received  until  Mar. 
25  by  the  Bd.  of  Pub.  Wks.  for  paving  with  brick  on 
portions  of  3  alleys  and  on  a  portion  of  10th  St. 
Dan.   W.  Pike,  City  Engr. 

Concord,  N.  H. — A  bill  has  been  signed  by  the  Gov- 
ernor appropriating  $20,000  for  the  completion  of  the 
shore  boulevard. 

Newark,  N.  J. — Bids  will  be  received  untfl  Mar.  26 
by  the  Bd.  of  St.  &  Water  Comrs.  for  paving  with 
brick  or  asphalt,  on  portions  of  several  streets,  re- 
quiring in  all  about  30,750  sq.  yds.  ,T.  Crowell  Mundy, 
Gen.   Supt.  of  Wks. 

Belvtdcre.  N.  ./. — Press  reports  state  that  the  War- 
ren Co.  Bd.  of  Freeholders  has  decided  to  construct 
about  12  miles  of  macadam  roads  this  year  at  a  cost 
of  from  $35,000  to  .$40,000,  and  expects  to  macadam- 
ize from  12  to  15  miles  of  road  each  year  until  every 
road  In  the  count.v  is  permanently  Improved. 
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Xeunurt,  S.  J. — Ordloances  bare  been  adopted  by 
the  City  Council  prorldlnE  for  the  paving  with  sran- 
ite,  asphalt  or  briek,  and  telford  macadam  portions 
of  several  streets. 

Patenon,  X.  J. — The  Bd.  of  Aldermen  Is  consider- 
ing the  question  of  paring  several  streets.  Material 
to  be  used  win  be  sheet  or  block  asphalt.  Cost  about 
$150,000.     H.  J.  Harden,  City  Engr. 

Trentoit,  X.  •/. — The  Co.  Bd.  of  Freeliolders  Is  con- 
templating the  macadamizing  of  about  14  miles  of 
roads  in  Mercer  Co..  at  a  probable  cost  of  $85,320, 
the  State  to  pay    Va  of  the  cost. 

Urooktj/n,  X.  Y. — Bids  will  be  received  Apr.  1  by  J. 
Kdw.  Swanstrom.  Boro.  Tres.,  for  regulating,  repav- 
ing,  grading,  flagging  and  constructing  cement  con- 
crete sidewalks  on  portions  of  numerous  streets.  En- 
gineer's estimate.  IST.OSO  sq.  yds.  granite  block  pave- 
ment with  tar  and  gravel  joints,  for  furnishing  and 
delivering  1,250,000  lbs.  paving  pitch,  35,880  sq.  yds. 
Medina  sandstone  pavement,  with  cement  Joints,  10.- 
470  sq.  yds.  asphalt  block  pavement,  15,980  sq.  yds. 
wood  block  pavement  3  and  4-ln.  In  depth,  19,510  cu. 
yds.  concrete,  86,715  sq.  ft  cement  concrete  side- 
walks. 51.696  sq.  ft.  bluestone  flagging  furnished  and 
laid,  38.54,'J  cu.  yds.  earth  filling,  to  be  furnished,  etc. 

Bruuklyn,  X.  Y. — The  following  bids  for  asphalt 
pavt.  on  concrete  foundation  were  opened  Mar.  14,  by 
J.  Edw.  Swanstrom.  Boro.  Fres. — a,  Cranford  Co. ;  6, 
ITvalde  Aspb.  Pavg.  Co. ;  c,  Brooklyn  Alcatraz  Asph. 
I'avg.  Co. ;  rf,  E^astern  Bermudez  Asph.  Pavg.  Co. ;  e, 
Interstate  Pavg.  Co. : 

Pacific  St. — Grand  to  Bedford  Avs. 
Asph.,  Ad.  pv.,  Concr.,    New      Old    Manhole 
sq.  yds.  sq.  yds  cu.  yds.crb.  ft.  curb.  ft.  covers. 
U,0eO  90        t.OSO        5,060        1,260  ti 

a $1.16     $.30     $5.00     $.80     $.35     $14.00 

h 1.35  .30       5.00  .80  .40       15.00 

c 1.40  .35       5.00  .85  .35       22.50 

Gates  Av. — Bedford  to  Lewis  Av. 
10,530  SO        t.OlO        9,000  StO  t 

a. $1.58     $.30     $5.75     $.80     $.35     $14.00 

*. 1.7."'i  .30        '>.r>li         .SO  .40        1,).00 

<• l.,")CJ  .3»       li.tm         .8.->  .:!  .       22.50 

Greene  Av. — Bushwick  Av.  to  County   Line. 

M,83«  liO        2.710        4.SS')        4J,iO  SO 

n. $1.27      $    .30      $-1.3-      $    .«-,      $    .3.1      $14.00 

ft L60  .30       5.25  .85         .30       15.00 

d 1.23         .30       5.25         .85  .35        18.00 

e 1.40  .30       5.25  .90  .30       15.00 

"Vriggs  Av. — S.  4  a  to  N.  12th  Sts.,  etc. 

12,390         StO        i,280        8,S00        H60  2 

• $1.67     $  .35     $5.75     $  .85     $  .35     $14.00 

B. ...      1.85         .30       6.00         .90  .40        15.00 

c, 1.40         .35       5.00  .85  .35       22.50 

d 1.49  .30       5.75  .85  .35        18.00 

Prost  SL — Union  to  Kingsland  .\vs.,  etc. 

-.12,180  HO        2.090        6,750  890  2S 

a $1.28     $.35     $5.32     $.85     $.35     $14.00 

Ik 1.40         ..30       5..50         .90  .30       15.00 

C 1.40         .35       5.00  .85  .35        22.50 

«: 1.23  .30       5.25  .85  .35        18.00 

« 1.40  .30       5.25  .90  .40       15.00 

Scholes  St. — Union  Av.  to  Waterbury  St.,  etc. 

IS.HeO         ISO        2.6S0        7,850  970  U 

a $1.26     $.35     $5.28     $.80     $.35     $14.00 

» 1.40  .30       5.50  .90  ..30        15.00 

c 1.40         .35       5.00  .85  .35        22.150 

i :.      1.23         ..30       5.25  .85  .35        18.00 

e 1.40         .30       5.25  .90  .40       15.00 

Harrison  St. — Clinton  to  Court  Sts..  etc. 

i/.95»  50        2.060        6,6i0  600  .W 

1 $1.17     $.35     $5.14     $.80     $.35     $14.00 

ft 1.30  .30       5.25         .85  .35       15.00 

c 1.30         .35       5.00  .85  .35       22.50 

De  Kalb  Av. — Clinton  Av.  to  Broadway. 

23,010         SOO        i.S20     1S,570        1,370  2 

a $1,43     $  ..?5     $5.60     $.89     $.35     $14.00 

b 1.75         .30       5.50  .85         .40       15.00 

e 1.50         .35       6.00  .85  .35'     22.50 

Flatbusb  Av. — Malbone  St.   to  Paerdegat  Av. 
1S.500  100  100  200 

a. $1.19  ...      $.5.75     $.80     $.35 

».. T.m         ...        6.00  .90  .35  ;.. 

fc 1.50         ...        6.00  .85  .35 

e^.".' 1.37         ...        6.00       1.00         .50 

'^  8th  Av. — Carroll  to  4th   Sts.,  etc. 

H.SOO         190        2.370        2,510        2,9tO  36 

«... $1.1«     $.35     $5.00     $.75     $.30     $14.00 

6 1.25  .30       .5.00  .85  .30       15.00 

c 1.30  ..35       5.00  .85  .35       22.50 

e 1.42  ..30       5.40  .90         .30       15.00 

Herkimer  St. — Albany  Av.  to  .Tardlne  PI.,  etc. 

,W.MO         *7«        e.OiO     16,050        1,950  92 

a $1.14     $.30     $5.00     $.80     $.35     $14.00 

i.. 1.40         .30       5.20         .82  .40       15.00 

c 1.40  .35       5.50         .85         .35       22.50 

e 1.40         .28       .5.25  .86         .40       15.00 

Brooklyn,  N,  Y. — The  following  bids  were  opened 
Mar.  14  by  .T.  Edw.  Swanstrom,  Boro.  Pres.,  for  asph. 
pavt  on  4th  Av.,  from  Atlantic  At.  to  40th  St — 
o,  Cranford;  6,  Uvalde;  c.  Brooklyn  Alcatraz  (recom- 
mended for  award  at  $229,603)  :  d,  Eastern  Ber- 
mudez ;  e.  Interstate : 

a  b  c  e 

Asph.,  85.850   sq.   yds $1.16     $1.25     $1.14      $1.42 

Adj.  pavt,  750  sq.  yds 35  .25  ..30  .30 

Concr,   13,390  cu.  vds 5.00       5.25       4.92       5.25 

New   cnrb.   22.800  ft 80         .85  .85  .83 

Old  curb,  2,630  ft 35  .40         .40  .52 

Manhole  covers.  30 14.00     15.00     22.00     13..50 

Earth  exc,  14,910  cu.  yds.     .40  .50  .50  .45 

Top  soil.  19,1.30  cu.  vds...   1.10       1.05       1.00       1.2.-> 

Concr.   curb,   23,660  ft 55  .55  .55  .60 

Sewer  basins    reset,   125.. 30.00     65.00     40.00     15.00 
Warwick  St — .Tamaica  to  Belmont  Avs. 

Aaph.,   10,513  sq.   yds $1..39     $1.70     $1.18     $1.42 

Concr..  1.472  en.  yds 5.75       5.50       5.22       5.10 

Sewer   covers.    36 14.00     15.00     18.00     15.00 

Earth  exc.  5,742  m.  yds..      .40         .40         .45         .25 

Concr.    curb.    7.016   ft 55  .60  .60  .60 

Old  flags.  2.698  sq.  ft 05  .03  .05         .04 

New  flags.  24.812  sq.  ft..      .35  -30  .35  .28 

Awards  have  been  recommended  for  the  bids  re- 
ceived at  this  time  as  follows  :  Cranford  Co.,  $465,577  ; 
Brooklvn  Alcatraz.  $266,1.32;  Eastern  Bermudez, 
$122,834:  Uvalde,  $10,276. 

Xeir  York,  X.  Y. — -Bids  will  be  received  Mar.  25  by 
Louis  F.  Haffen.  Pres.  Boro.  Bronx,  for  re-regiilatlng. 
regradlng,  setting  and  resetting  curbstones,  flagging 
and  reflagging  the  sidewalks,  laying  and  relaying 
crosswalks,  botlding  and  rebuilding  retaining  walls, 
rebuilding  receiving   basins   and   paving  with   granite 


blocks  on  a  sand  foundation  portions  of  Tremont  Ave. 
Engineer's  estimate,  23,800  sq.  yds.  granite  block 
pavement  on  a  sand  foundation,  laid  with  sand  joints, 
.'13,000  sq.  ft.  old  flagging  relald,  4,000  sq.  ft.  new 
flagging.  5,000  lln.  ft.  new  curbstone,  4,600  lln.  ft. 
old  curbstone,  etc. 

Toledo,  O. — Bids  are  wanted  Apr.  13  for  furnishing 
material  and  Improving  portions  of  Detroit  and  Wood- 
ruff Aves.  by  grading  and  paving  with  blocks  on  a 
6-ln.  concrete,  8-ln.  sand,  61n.  gravel  or  broken  stone 
or  bank  gravel  foundation,  requiring  In  all  about  11,- 
570  sq.  yds.     Chas.   H.  Nauts,  City  Clk. 

Cleveland,  O. — Engr.  Williams,  of  the  Park  Dept, 
is  preparing  plans,  for  the  Road  Drivers'  Association, 
of  the  proposed  speedway  to  be  established  on  the 
lower  boulevard  between  St.  Clair  and  Superior  Sts. 

CoUna,  O. — It  Is  stated  that  bids  are  wanted  Apr. 
7  for  paving  with  block  or  bricks  about  10,270  sq. 
yds.  on  East  Livingston  St  F.  H.  Kreusch,  Village 
Clk. 

Findlay,  O. — It  is  stated  that  bids  are  wanted  Apr. 
18  for  paving  with  block,  grading  and  sewering  De- 
fiance Ave.       F.  C.  Kay,  City  Clk. 

WilUamaport,  Pa. — Petitions  are  to  be  presented  to 
Council  for  paving  two  20-ft.  alleys  and  for  part  of 
1  street,  about  4,000  sq.  yds.,  either  brick  or  asphalt. 
Jas.  F.  Fisher,  City  Engr. 

Philadelphia,  Pa. — Bids  are  wanted  Mar.  20  for 
grading  streets,  repavlng  tramway  streets,  relaying 
granite  block  pavement  t.n  portions  of  Master  street. 
sprinkling  macadam  roads  and  reconstructing  fenders 
at  llenrose  ferry  bridge.  Wm.  C.  Haddock,  Dir.  Dept. 
Pub.  Wks.,  Bureau  (it   Highways. 

Meailville.  1  a. — Bids  will  be  received  until  Mar.  2,"i 
by  the  Stiect  and  Common  Councils  for  grading,  curb 
Ing  and  paving  portions  of  Water  and  Chestnut  Sts.. 
r.  quiring,  in  all  5,835  sq.  yds.  ot  paving,  2,510  lln.  ft. 
of   Ux22-in.  curbing,  etc.     A.  C.   Pardee,  City  Clk. 

Houston,  Tex. — John  W.  Maxcy,  Supt.  Boads  & 
Bridges,  writes  that  about  $600,000  will  be  expended 
on  roads  and  bridges.  The  material  to  be  used  for 
paving  will  be  a  gravel  base  of  8  in.  with  wearing 
surface  of  4-In.   clam  shell. 

Texarkana,  Tex. — The  proposition  to  Issue  $30,000 
bonds  for  street  improvements  carried  at  the  recent 
election, 

Ogden,  Utah. — A.  F.  Parker,  City  Engr.,  writes  that 
J.  P.  O'Neill,  of  Ogden,  secured  the  contract  for  curb- 
ing and  sandstone  block  and  asphaltum  paving  (bids 
opened  Mar.  2)   for  about  $55,000. 

Beloit,  Wis. — Bids  will  be  opened  in  City  Clerk's 
Oflice  Mar.  31  for  1,800  yds.  brick  paving  on  portion 
■of  Bridge  and  School  Sts.     Robt.  Caldwell,  City  Engr. 

Madison,  Wis. — A  bill  has  passed  the  Assembly  au- 
thorizing cities  of  first  and  second  class  to  exact  from 
contractors  who  lay  asphalt  a  10-year  guarantee  and 
to  compel  the  contractors  to  keep  the  pavement  In  re- 
pair for  that  time. 

Winnipeg,  Man. — The  Civic  Wks.  Com.  has  author- 
ized the  paving  with  asphalt  on  a  portion  of  Spencer 
St,  at  an  estimated  cost  of  $10,700. 

Montreal,  Que. — Local  press  reports  state  as  soon 
as  the  weather  will  permit  numerous  streets  will  be 
repaired  at  an  estimated  cost  of  $370,135,  and  side- 
walks will  be  repaired  at  an  estimated  cost  of  $35,000. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Birminyham,  Ata. — It  is  stated  that  the  Birmlng- 
liam  Ry.  Light  &  Power  Co.  will  expend  about  $2,- 
500,000  In  Improvements.  David  A.  Belden,  Gen. 
Mgr. 

Berkeley,  Cal. — It  Is  stated  that  bids  are  wanted 
Apr.  6  for  a  franchise  to  construct  and  maintain  pole 
lines  for  transmitting  electricity  as  applied  for  by 
the  Bay  Counties  Power  Co.  C.  D.  Maloney,  Town 
Clk. 

Ft.  Rosecrans,  Cal. — Bids  are  wanted  Apr.  8  for 
constructing  a  power  house.  Capt.  Edgar  Jadwin, 
Corps  Engrs.,  U.  S.  A.,  Los  Angeles,  Cal. 

Leioea,  Del. — The  House  has  reported  favorably  on 
the  bill  authorizing  the  town  to  Issue  bonds  for  an 
electric  light  plant,  water  works  and  a  sewerage  sys- 
tem. I 

Gainesville,  Pla. — The  Gainesville  Gas  Co.  Is  stated 
to  have  secured  the  contract  for  lighting  the  city  for 
5  years.  Geo.  I.  Drlg,  Supt,  writes  that  it  Is  pro- 
posed to  construct  an  electric  light  plant,  to  cost 
$30,000.  Address  Engineer  B.  E.  Proctor,  Wakfleld, 
Mass. 

Ft.  Pickens,  FUi. — Bids  are  wanted  Apr.  4  for  con- 
structing electric  lighting  system  at  this  post.  Ad- 
dress W:  E.  Cole,  Q.  M.,  Ft  Barrancas,  Fla. 

Atlanta,  Ga. — Bids  will  be  received  Mar.  23  by  the 
Mayor  and  Gen.  Council  for  electric  lighting  with  arc 
and  series  Incandescent  lights  for  terms  of   1,  3  and 

5  yrs.  There  are  at  present  In  use  792  arc  lights  and 
453  series  Incandescent  lights.  Evan  P.  Howell, 
Mayor. 

Payette,  Idaho. — .T.  W.  Prestel  &  Sons  Is  stated  to 
have  secured  a  franchise  for  an  electric  light  plant. 

Coeur  d'Alene,  Idaho. — B.  O.  Graham,  .Secy.  Cable 
Milling  Co.,  writes  that  his  company  will  construct  an 
electric  light  plant  and  water  works,  at  a  cost  o£ 
$40,000.     Will  probably  be  ready  for  bids  In  30  days. 

Quincf/,  III. — It  Is  stated  that  bids  are  wanted  abtnit 
.\pr.   1  for  a  steam  plant  for  the   Independent  Light 

6  Power  Co.     C.  E.  Mead,  Gen.  Mgr. 

Kewanee,  III. — It  Is  stated  that  the  Kewanee  Light 
k  Power  Co.  will  Install  a  plant,  at  a  cost  of  about 
$40,000. 

Martinsville,  Ind. — The  Martinsville  Light,  Heat  & 
I'ower  Co.  has  been  incorporated,  with  a  capital  of 
$100,000,  by  Itobt.  P.  King.  Merrill  Moores,  and  oth- 
ers. 

Tnhlequah.  Ind.  Ter. — The  City  Council  has  granted 
an  electric  light  franchise  to  C.  W.  Turner,  of  Mus- 
kogee. The  plant  at  Muskogee  will  be  removed  lo 
this  place,  and  a  new  one  constructed  at  Muskogee. 


Indianapolis,  Ind. — The  City  Engr.  will  soon  com- 
plete specifications  for  an  electric  light  contract  under 
the  new  law.     It  will  probably  be  let  for  10  years. 

Boone,  la. — It  Is  reported  that  the  Boone  Gas  Co. 
will  lay  about  3  miles  of  mains  and  make  other  Im- 
provements. 

Muscatine,  la. — A.  K.  Ilaff,  City  Recorder,  writes 
that  no  bids  were  received  on  Mar.  10  for  lighting  the 
streets  with  electricity  for  10  years. 

Chanute,  Kan. — B.  H.  BIcksecker,  City  Engr.,  writes 
that  W.  T.  Osborn  &  Co.,  of  Kansas  City,  Mo.,  secured 
the  contract  for  constructing  an  electric  light  plant 
(bids  opened  Mar.  12)   for  .$31,976. 

Lexington,  Ky. — J.  M.  Uoche,  Mgr.  Kentucky  Htg. 
&  Illuminating  Co.,  writes  that  the  company  is  apply- 
ing for  a  franchise  for  a  central  heating  station. 

Xew  Orleans,  La. — The  City  Council  has  passed  an 
ordinance  granting  the  Consumers'  Electric  Co.  a  fran- 
chise to  construct  and  operate  an  electric  light  plant. 

New  Orleans,  La. — The  New  Orleans  &  Carrollton 
Ry.  Light  &  I'ower  Co.  Is  stated  to  have  secured  the 
contract  on  Mar.  7  for  lighting  the  city  for  1  yr.  at 
the  following  figures  ;  $90  for  overhead  system,  $100 
for  underground  system  and  12  cts.  net  for  Kw.  hour 
for  public  office.  Total  cost  for  lighting  for  the  year 
under  this  contract  will  be  $168,260. 

Kennebunk,  Me. — The  Senate  has  passed  the  bill 
to  authorize  this  city  to  own  and  maintain  an  electric 
light   and  power   plant 

Boston,  Mass. — Bids  are  wanted  Apr.  i  for  Install- 
ing a  complete  system  of  electric  light  -viring  and 
fixtures  at  the  U.  S.  Marine  Hospital  at  tljis  post  R. 
H.  Woodward,  Custodian. 

Delray,  Mich. — It  Is  stated  that  the  Detroit  Gas 
Co.  will  double  its  plant  at  Delray. 

Mayville,  Mich. — The  citizens  are  reported  to  have 
voted  to  Issue  $5,000  electric  light  bonds. 

Bangor,  Mich. — The  citizens  are  reported  to  have 
voted  to  Issue  $25,000  electric  light  and  water  bonds. 

Btandish,  Mich. — The  Governor  has  approved  the 
bill  authorizing  the  village  to  Issue  bonds  to  provide 
water,  light  and  sewerage. 

Holland,  Mich.— 'Ba.scom  Parker,  of  Nlles,  Is  stated 
to  have  secured  a  franchise  for  a  gas  plant. 

Allegan,  Mich. — C.  F.  Davison,  Village  Clk.,  writes 
that  it  was  voted  Mar.  9  to  Issue  $30,000  bonds  for 
purchasing  the  electric  lighting  equipment  now  rented 
and  for  Improving  the  water  works  and  water  power. 

Lansing,  Mich. — It  Is  stated  that  the  Lansing  Gas 
Light  Co.  will  erect  a  new  plant  in  the  northern 
part  of  the  city  the  coming  summer  capable  of  sup- 
plying a  city  of  75,000  inhabitants. 

Grand  Rapids,  Mich. — Gen.  Supt.  Meyer  has  report- 
ed to  the  Bd.  of  Pub.  Wks.  that  the  estimated  cost  of 
Installing  a  dynamo  at  the  city  lighting  station  and 
stringing  the  necessary  wires  for  lighting  the  city 
building  would  be  $16,000. 

Mankato,  Minn. — Local  press  reports  state  '  that 
bids  will  be  received  Mar.  30  for  an  electric  light 
plant,  to  cost  about  $40,000.  Bids  will  be  received 
separately  on  boilers.     J.  R.  Thompson,  City  Bngr. 

South  Stillwater,  Minn. — The  citizens  are  stated  to 
have  voted  Mar.  10  to  Issue  $23,000  bonds  for  electric 
light  and  water  works. 

Cold  Springs,  Minn. — The  citizens  are  reported  to 
have  voted  to  issue  bonds  for  water  works  and  an  elec- 
tric light  plant 

Webster  Groves,  Mo. — Bids  are  wanted  Apr.  6  for 
lighting  the  streets  and  public  places  of  said  city  with 
approximately  200  20-c.-p.  Incandescent  lamps,  for  a 
period  of  10  years,  commencing  Sept  1,  1903.  C.  O. 
Twining,  Chmn.  Com.  on  City  Lighting: 

Lewiston,  Mont. — J.  L.  Bright  Is  reported  Inter- 
ested In  the  construction  of  an  electric  light  plant, 
to  cost   $25,000. 

Dillon,  Mont. — A.  F.  Graeler  Is  reported  Interested 
In  the  construction  of  an  electric  light  plant. 

New  York,  N.  Y. — The  Bd.  of  Estimate  and  Appor- 
tionment on  Mar.  13  Indorsed  the  recommendation  of 
Robt.  Grier  Monroe,  Comr.  of  Water  Supply,  (Jas  and 
Electricity,  that  the  city  build  and  operate  its  own 
electric  light  plant.  Mr.  Monroe  was  authorized  to 
engage  an  expert  to  make  plans  and  estimates  of  cost 
of  such  a  plant 

Long  Island  City,  L.  I.,  N.  Y. — -The  following  bids 
were  opened  on  Mar.  9  by  C.  B.  J.  Snyder,  Supt.  of 
School  Bldg.,  N.  Y.  City,  for  Installing  electric  light 
wiring,  fixtures  and  electric  bell  system  In  High 
School,  Boro.  of  Queens :  T.  Fred.  Jackson,  595  Co- 
lumbus Ave.,  N.  Y.  City,  $9,720  (awarded  contract)  ; 
Commercial  Constr.  Co..  $11,051  ;  Fred.  Pearce.  $10,- 
495;    E.  E.  Hewitt  Co.,  $12,141. 

Henderson,  N.  C. — It  is  reported  that  bids  are  want- 
ed by  T.  Powell,  Town  Clk.,  for  lighting  the  town  for 
10  years,  beginning  Dec.  1st.  The  present  contract 
expires  In  Nov. 

Bynums,  N.  0. — John  W.  Hayes,  of  Petersburg,  Va.. 
is  stated  to  have  been  employed  to  prepare  plans  for 
the  Improvement  of  the  water  power  on  Haw  River 
of  the  Odell  Co.  The  present  dam  will  probably  be 
rebuilt,  and  new  machinery  Installed. 

Newhurg,  O. — The  citizens  are  reported  to  be  con- 
sidering the  feasibility  of  constructing  an  electric 
light  system  and  water  works. 

Prairie  City.  Ore. — The  City  Council  is  stated  to 
have  granted  Reveille  Bros,  a  20-yr.  franchise  for  an 
electric  plant. 

Philadelphia,  Pa. — Bids  aie  wanted  Mar.  24  for 
electric  lighting  system  for  Upper  and  Lower  Roxbor- 
ough.  Wm.  C.  Haddock,  DIr.  Pub.  Wks.,  Bureau 
Filtration. 

Kutztoun.  Pa. — It  Is  stated  that  the  Keystone  Elec- 
tric Light,  He%t  &  Power  Co.  will  expend  about  $25.- 
000  In  Improvements,  including  an  addition  to  the 
power  house,  an  800-H.-1'.  engine  and  an  extra  set  of 
boilers. 
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./uhHstvun,  Pa. — Reagan  &  Mulock,  of  Philadelphia, 
are  stated  to  have  secured  the  contract  for  constmct- 
ing  a  subway  for  the  Citizens'  I^ight,  Heat  &  Power 
Co.;   It   will    cost  about   $4i!,UO0. 

Lancaster,  Pa. — -Bids  are  wanted  Mar.  24  for  fur- 
nishing material,  lighting,  extinguishing,  caring  tor, 
keeping  in  repair  the  lights  in  the  streets  and  public 
places  of  said   city.     E.   S.  Smellz,  City   Clk. 

Oakmont,  Pa. — The. entire  plant  of  the  Oakmont  & 
Verona  Light,  Heat  &  Power  Co.  is  reported  to  have 
been  destroyed  by  Are  Mar.  13.  Jas.  Marchland, 
Secy. 

Confluence,  Pa. — The  citizens  are  reported  to  have 
voted  to  Issue  bonds  for  the  construction  of  a  munici- 
pal  lighting  plant. 

Columbia,  Tcnn. — John  H.  Carpenter  is  reported  in- 
terested In  the  formation  of  a  new  electric  light  com- 
pany for  Columbia. 

Dalhart,  Tex. — W.  H.  Wolff,  of  Gallup,  N.  M.,  Is 
stated  to  have  secured  the  franchise  for  an  electric 
light  plant  for  Dalhart. 

Enoxvillc,  Tenn. — The  KnoxvlUe  Power  Co.  is  stat- 
ed to  have  petitioned  for  an  increase  of  its  capital 
from  $10,000  to  .?100,000.  Its  plan  Is  to  daip  Little 
Tennessee  River  and  supply  linoxvUle  with  elec- 
tricity. 

Louisa,  To. — The  Mayor  writes  that  the  town  Is 
ready  to  receive  bids  for  the  construction  of  an  elec- 
tric "light  plant,  to  cost  about  |3,000. 

Seattle,  Wash. — An  ordinance  has  been  Introduced 
in  Council  providing  for  the  Issue  of  $590,000  bonds 
for  a  municipal  electric  light  plant. 

Palouse,  Wash. — .T.  K.  McCormack  and  associates 
are  reported  to  have  petitioned  for  a  franchise  for 
an  electric  light  plant. 

WHbur.  Wash. — The  City  Council  is  stated  to  have 
granted  the  Wilbur  Electric  Co.  a  franchise  to  estab- 
lish and  operate  an  electric  system. 

Colville,  Wash. — Geo.  Nixon,  of  Spokane,  Is  report- 
ed to  be  making  estimates  for  an  electric  plant  to  be 
Installed  at  Mayers  Falls,  to  furnish  electricity  to 
light  Colville  and  other  towns. 

Olympia.  Wash. — It  is  reported  that  D.  B.  Garrison, 
Secy.  State  Capitol  Comn.,  would  like  information  re- 
garding the  Installation  of  an  electric  light  plant  of 
1,500   16-C.-P.    lights. 

Niagara-Falls,  Ont. — M.  A.  Plggett,  of  Hamilton,  Is 
stated  to  have  secured  the  contract  for  constructing 
a  cofferdam  for  the  Toronto  &  Niagara  Power  Co. 

ELECTRIC  RAILWAYS. 

Oakland,  Cal. — The  City  Council  has  accepted  the 
bid  of  J.  H.  MacDonald  for  a  street  railway  franchise 
extending  from  the  Pleasant  Valley  Region,  down  Web- 
ster St.,  through  the  business  portion  of  the  city  to 
1st  St. 

Eureka,  Cal. — The  City  Coitacll  has  granted  Geo. 
Henderson,  of  Oakland,  a  franchise  for  the  construc- 
tion of  an  electric  railway  In  Eureka.  He  Is  said  to 
have  acquired  water  rights  on  Klamath  River,  where 
he  will  erect  a  power  plant. 

1,08  Angeles,  Cal. — It  Is  stated  that  bids  will  be 
received  until  Apr.  13  for  the  purchase  of  a  street 
railway  franchise  In  this  city.  H.  J.  Lelande,  City 
Clk. 

Cripple  Creek.  Colo. — The  Pike's  Peak  &  Cripple 
Creek  District  Electric  Ry.  Co.  has  been  Incorporated  ; 
the  terminus  of  the  line  for  the  present  will  be  at  Gil 
lett,  but  It  Is  the  design  of  the  projectors  of  the  road 
to  eventually  extend  it  up  to  the  Peak. 

Oaleslurg,  III. — The  Galesburg  &  Aledo  Interurban 
Ry.  Co.  Is  about  to  be  Incorporated  to  build  an  elec- 
tric railway  from  Galesburg  and  Aledo.  Lake  W.  San- 
born and  C.  L.  Gerould  are  reported  Interested. 

Chicago,  III. — The  Englewood  Elevated  R.  R.  Co.  has 
been  Incorporated,  with  a  capital  of  $50,000,  to  build 
an  elevated  railroad  In  Chicago.  Leslie  Carter,  Noble 
B.  Judah  and  Henry  G.  Miller  are  among  the  incor- 
porators. 

Joliet,  III. — The  Jollet  &  Northwestern  Electric  Ry. 
Co.  has  been  organized,  with  a  capital  of  $500,000,  to 
build  an  electric  railway  from  Sandwich  to  Aurora 
through  Piano  and  Bristol,  with  a  branch  to  Morris 
through  YorkvlIIe. 

Oreenup,  III. — The  Council  has  granted  a  franchise 
to  the  St.  Louis,  Vandalla  &  Eastern  R.  R.  Co.,  to 
construct  an  electric  railway  through  Greenup  con- 
necting St.  Louis  and  Terre  Haute. 

'  Mattoon.  III. — Surveys  are  being  made  by  the  Cen- 
tral Traction  Co.  for  its  proposed  line  between  Mat- 
toon  and  Charleston. 

East  St.  Louis,  III. — It  Is  the  Intention  of  the  East 
St.  Louis  &  Suburban  R.  R.  Co.  to  extend  its  lines  dur- 
ing the  coming  year  so  as  to  make  a  complete  circuit 
of  all  towns  on  the  East  Side  within  a  radius  of  2.") 
miles  of  St.  Louis.  J.  M.  Bramlette,  Gen.  Supt,  East 
St.  Louis. 

Danville,  III. — -The  Supervs.  have  granted  street 
railway  franchises  to  the  Danville,  Urbana  &  Cham- 
paign Ry.  Co.  (W.  B.  McKlnley,  Mgr.,  Champaign) 
and  to  the  Paxton,  Danville  &  Wellington  Ry.  Co. 

New  Albany.  Ind. — The  New  Albany,  PaoU  &  French 
Lick  Valley  Traction  Co.  will  soon  begin  the  survey 
for  the  proposed  electric  railway  between  New  Albany 
and  French  Lick  Springs. 

Itirhmond.  Ind. — Surveys  are  now  being  made  for 
the  proposed  electric  railway  between  Richmond  and 
Anderson,  in  which  Gus  M.  Hodges  is  Interested. 

Terre  Haute,  Ind. — The  Improvements  to  be  made 
In  the  system  of  the  Terre  Haute  ICIectrlc  Co.,  In- 
cluding the  construction  of  the  Interurhnn  lines,  to 
West  Terre  Haute  .ind  Clinton,  will  Involve  the  ex 
penditure  of  $500,000.  ronsiderable  track  within  the 
city  limits  is  to  be  relnid  with  heavier  rails,  and  the 
power  house  on  9th  St  is  to  be  enlarged  and  ad- 
ditional equipment  Installed. 


Davenport,  la. — The  City  Council  has  granted  a 
franchise  to  the  Illinois  &  Iowa  Interurban  Ry.  Co. 
The  plan  of  the  company  Is  to  build  from  Davenport 
to  Clinton. 

Norton,  Mass. — The  Selectmen  have  granted  a  fran- 
chise to  the  Norton  &  Taunton  St.  Ry.  Co.  to  construct 
a  line  from  Norton  Center  to  Easton,  and  from  Chart- 
ley  to  the  Attleboro  town  line. 

Southboro,  Mass. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Boston  &  Worcester  St.  Ry. 
Co.     B.  H.  Rogers,  Ch.  Engr.,  Boston. 

South  Framingham,  Mass. — The  Framingham  &  Co- 
chltuate  St.  Ry.  Co.  Is  reported  formed,  to  build  an 
electric  railway  between  Cochituate  and  South  Fra- 
mingham, a  distance  of  about  4  miles  ;  capital,  $50,000. 
Directors:  Chester  B.  Williams,  of  Way  land ;  Chas.  A. 
Coombs,  of  Natlck  ;  Abner  Jones,  of  South  Framing- 
ham, and  oth^ji^. 

North  Attleboro,  Mass. — The  Selectmen  have  grant- 
ed the  Mansfield  &  Attleboro  St.  Ry.  Co.  a  location  In 
the  town. 

Worcester,  Mass. — The  Hartford  &  Worcester  St. 
Ry.  Co.  has  been  granted  a  charter,  with  a  capital  of 
$300,000.  The  charter  permits  the  company  to  build 
a  line  from  Worcester  to  the  Conn.  State  line  in  the 
town  of  Wales,  a  distance  of  30  miles. 

Lincoln,  Neb. — The  Omaha.  Lincoln  &  Beatrice  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  $2,000.- 
000,  to  build  an  electric  railway  between  Lincoln  and 
Omaha.  Elbert  C.  Hurd  and  Henry  H.  Wilson  are 
among  the  incorporators. 

Atlantic  City,  N.  J. — The  Delaware  Valley  Traction 
Co.  Intends  building  a  trolley  line  from  Atlantic  City 
to  Pleasantville,  Camden  and  Jersey  City.  Wm.  B. 
Dlxey,  107  Metropolitan  Ave.,  has  charge  of  the  con- 
struction and  purchasing  of  all  machinery,  etc.  He 
will  soon  purchase  machinery  for  power  house. 

Trenton.  N.  J. — The  Trenton,  Lakewood  &  Atlantic 
Traction  Co.  has  been  Incorporated,  with  a  capital  of 
$1,000,000  to  construct  a  line  from  Trenton  to  Lake- 
wood,  to  connect  at  Lakewood  with  the  Point  Pleas- 
ant line.  Incorporators  :  Albert  D.  Cook,  of  Princeton  ; 
Thos.  P.  Allen,  of  Trenton ;  Wm.  B.  Wills,  of  Mt. 
Holly,  and  others. 

Somers  Point,  N.  J. — The  Atlantic  City.&  Suburban 
Traction  Co.  has  secured  a  franchise  In  Somers  Point. 

Metuchen.  N.  J. — The  lines  of  the  Middlesex  &  Som 
erset  Traction  are  to  be  extended  from  Metuchen  to 
Plalnfleld.     Thos.  Walsh,  Gen.  Mgr.,  New  Brunswick. 

New  York,  N.  Y. — The  Bd.  of  Aldermen  has  granted 
a  franchise  to  the  New  York  City  &  Interborough  Ry. 
Co..  to  build  and  operate  36  miles  of  surface  lines  in 
upper  Manhattan  and  the  Bronx.  The  new  road  will 
cross  Macomb's  Dam  Bridge  and  connect  with  the 
"Huckleberry"    line. 

Oneida.  N.  Y. — It  Is  said  that  the  Oneida  Ry.  Co. 
has  definitely  decided  to  extend  its  lines  from  Oneida 
to  Rome. 

Ithaca,  N.  Y. — The  Auburn-Ithaca  R.  R.  Co.  Is  about 
to  be  formed  for  building  a  line  between  Ithaca  and 
Auburn.  Isaac  P.  Hazard,  Pres. ;  Sherman  Collins, 
Secy. 

Bradford,  0. — D.  B.  Hess,  Village  Clk.,  writes  that 
the  Covington,  Bradford  &  Versailles  Traction  Co.  has 
secured  the  franchise  for  constructing  and  operating 
St.  Ry.  Route  No.  2. 

Belle  Vernon.  Pa. — The  Council  has  granted  a  fran- 
chise to  the  Webster,  Monessen  &  Belle  Vernon  'St. 
Ry.  Co.     John  McBrlde,  Mgr.,  Monessen. 

Olenlyon,  Pa. — It  is  stated  that  the  People's  Elec- 
tric Ry.  Co.  will  build  a  line  from  Glenlyon  to  the 
site  of  the  new  coal  shafts  near  Warrlen  Run.  R.  H. 
Conovei-,   Secy.,   Nantlcoke. 

Johnstown,  Pa. — The  Johnstown  &  Scalp  Level  St. 
Ry.  Co.  has  been  Incorporated,  with  a  capital  of  $42.- 
000,  to  build  a  7-mile  line  over  the  .Johnstown  & 
Scalp  Level  Turnpike.  Directors  :  Jos.  Kuth,  Gernard 
Nees,    and    others. 

Mt.  Pleasant,  Pa. — Work  on  the  construction  of 
the  newly  chartered  Mt.  Pleasant,  Pleasant  Unity  & 
Bagley  Electric  Ry.  will  shortly  begin.  The  line  will 
he  16  miles  long,  and  extend  from  Mt.  Pleasant  to 
Bagley.  Directors :  Wm.  E.  Crow,  D.  W.  Henderson, 
and  others. 

Erie,  Pa. — The  Council  has  passed  an  ordinance  va- 
cating a  portion  of  East  Ave.  and  has  approved  the 
contracts  of  the  Philadelphia  &  Erie  R.  R.  and  the 
Erie  Electric  Motor  Co.,  in  which  they  promise  to  con- 
tribute $20,000  and  $15,000  respectively  to  the  con- 
struction of  the  overhead  crossing  at  this  point. 

Millersville,  Pa. — ^The  Tennis  Construction  Co.,  of 
Philadelphia,  has  secured  the  contract  from  the  Lan- 
caster, Millersville  &  York  Furnace  R.  R.  Co.  for  the 
building  of  a  line  12%  miles  long,  from  Millersville 
to  York  Furnace. 

Phoenixville.  Pa. — Plans  are  being  discussed  for  the 
construction  of  an  electric  railway  to  connect  Phoenix- 
ville and  West  Chester.  John  S.  Dismant,  of  Phoenix- 
ville, and  Marshall  H.  Matlack,  of  West  Chester,  are 
reported  Interested. 

Oranbury,  Tex. — The  Granbury  &  Glenrose  Traction 
Co.  has  been  organized  to  build  an  electric  railway  be- 
tween Granbury  and  Glenrose.  G.  W.  Landers,  of 
Granbury.  and  G.  F.  Galther,  of  Glenrose,  are  reported 
interested. 

Itichmond,  Ta. — It  is  said  that  $80,000  will  be  ex- 
pended in  improving  the  suburban  lines  of  the  Rich- 
mond Passenger  &  Power  Co.  S.  W.  Heff,  Gen.  Mgr., 
Richmond. 

Hoquiam.  Wash. — The  Council  has  granted  n  street 
i-ailway  franchise  to  the  Gray's  Harbor  T'ower  &  Light 
I'o. 

Spokane,  Wash. — A  franchise  for  the  construction 
of  two  railway  lines  through  the  southeastern  part  of 
the  city  for  the  suburban  line  to  Moran  prairie  has 
been  granted  the  Moran  Prairie  Transportation  Co. 
by  the  City  Coundl, 


Williamstown,  W.  Va. — Preliminary  surveys  are  be- 
ing made  by  the  Osborn  Engineering  Co.,  of  Cleveland, 
for  an  electric  railway  connecting  Wllllamstown,  St. 
Marys   and    Ststersvllle. 

Parkersburg,  W.  Va. — The  Parkersbui-g  &  Ohio  Val- 
ley Electric  R.  K.  Co.  Is  reported  to  be  completing  sur- 
veys. Present  work  will  connect  with  Parkersburg, 
Marietta  &  Interurban  Ry.,  and  extend  north  for  '71 
miles,  connecting  at  Moundsyllle  with  the  Wheeling 
roads. 

Ripoii,  Wis. — It  is  stated  that  practically  all  the 
right  of  way  has  been  secured  for  the  extension  of  the 
lines  of  the  Oahkosh  Traction  Co.  to  Rlpon. 

Madison,  Wis. — The  Belolt,  Delavan  Lake  &  Janes- 
ville  Ky.  Co.  has  in  contemplation  the  construction  of 
an  extension  to  Madison,  Wis. 

Hamilton,  Ont. — The  Hamilton  &  Caledonia  Ry.  Co. 
will  construct  an  electric  line  between  Hamilton  and 
Dunvlile,  and  through  the  townships  of  Oneida,  Can- 
borough  and  Moulton. 

London,  Ont.— It  Is  said  that  the  London,  Aylraer  & 
North  Shore  Electric  Ry.  Co.  will  erect  a  power  house, 
machine  shops  and  car  barns,  at  a  cost  of  $200,000. 
C.    E.   A.   Carr,   Mgr.,   London. 

RAILROADS. 

Onconta,  Ala. — It  Is  reported  that  the  Birmingham 
Mineral  R.  R.  Co.  Is  to  extend  Its  line  from  Oneonta 
to  Ilobbs  Island. 

I'nifm  Springs,  Ala. — The  Stockholders  of  the  Union 
Springs  &  Northern  Ky.  Co.  Is  stated  to  have  author- 
ized the  issue  of  bonds  to  the  amount  of  $1,000,000, 
the  proceeds  to  be  used  for  extending  the  road  from 
Ft.  Davis  to  Tallassfe.     W.  .M.   Blount,   Pres. 

Son  Francisco,  Cal. — The  Continental  R.  R.  Co.  has 
been  Incorporated,  with  a  capital  of  $1,500,000.  The 
company  proposes  to  absorb  the  two  recently  organ- 
ized companies,  the  San  Francisco  Ry.  Terminal  & 
Ferry  Co.  and  the  Stockton  &  Beckwlth  Pass  Ry.  Co. 
It  also  proposes  building  a  road  from  San  Francisco 
via  Oakland,  Stockton,  Marysvllle,  Orovllle,  along  the 
North  Fork  of  Breather  River,  through  Sierra  Valley 
in  Plumas  County,  through  the  Beckwlth  Pass  In  the 
Sierra  Nevada  mountains  and  across  Nevada  to  Salt 
Lake  City;  also  several  other  branches;  total  length 
of  proposed  line,  about  1,250.  Incorporators  :  Walter 
J.  Barnett,  of  San  Francisco ;  ¥.  M.  West,  of  Stock- 
ton ;  Geo.  Batchelder,  of  San  Mateo,  and  otMrs. 

Son  Luis  Obispo,  Cal. — The  Midland  Pacific  Ry.  Co. 
has  filed  articles  of  incorporation  In  St.  Luis  Obispo. 
The  road  will  commence  at  a  point  on  San  Luis  Bay 
and  extend  through  San  Luis  Obispo,  Santa  Barbara 
and  Kern  Counties.  Provision  is  made  for  200  miles 
of  road,  including  branch  lines  to  Midway  and  Mc- 
Klttrlek,  with  a  main  line  extending  through  Sunset 
to  Bakersfield.  Principal  place  of  business,  San  Fran- 
cisco. Directors :  A.  L.  Well,  M.  A.  Llppett,  J.  W. 
Pauson,  and  others,  all  of  San  Francisco.  Capital, 
$5,000,000. 

Washington,  D.  C. — Local  press  reports  state  that 
the  Wabash  K.  R.  Co.  Is  about  to  extend  its  line  to 
Washington  and  from  Washington  to  Newport  News, 
Va.     Jos.  Ramsey,  Jr.,  Pres.,  St.  Louis,  Mo. 

Pensacola,  Fla. — A  charter  has  been  granted  to  the 
Pensaeola,  Meridian  &  Northwestern  R.  R.  Co.  to 
construct  a  line  from  Pensacola  to  Water  Valley.  Wi- 
nona or  Grenada,  In  the  State  of  Miss.,  or  to  Mem- 
phis, Tenn.  Incorporators  :  John  A.  Lewis,  Meridian. 
Miss. ;  Harry  M.  Coudry  and  Murray  F.  Smith,  of 
Vicksburg,  Miss. 

Greenville,  Oa. — The  South  Georgia  &  West  Coast 
Ry.  Co.  is  stated  to  have  Issue'd  a  mortgage  to  secure 
a  bond  Issue  of  $250,000,  to  be  used  to  extend  the 
line  from  Greenville  to  Perry,  B'la.,  a  distance  of  30 
miles. 

Chicago,  III. — The  Chicago  Junction  R.  R.  track  ele- 
vation ordinance,  which  Includes  the  branch  lines  of 
the  south  side  elevated  railroad  to  Englewood  and  to 
the  stock  yards,  and  an  express  service  on  the  "alley 
L,"  Is  reported  to  have  been  passed  by  City  Council. 
The  measure  embraces  pTojects  which  will  cost 
$4,950,000. 

Connersville,  Ind. — The  Richmond  St.  &  Interurban 
Ry.  Co.  has  secured  a  franchise  In  Connersville.  iB. 
B.   Gunn,  Mgr.,  Richmond. 

Ooshen.  Ind. — The  Ft.  Wayne  &  Goshen  Ry.  Co.  Is 
said  to  have  completed  plans  for  the  building  of  Its 
road.  The  total  mileage.  Including  sidings,  Is  65 
miles.  The  road  is  practically  a  continuation  or  ex- 
tension of  the  Indiana  Ry.  Co.,  of  South  Bend.  Ar- 
thur S.  Partridge,  of  Goshen,  and  Chas.  S.  Bash,  of 
Ft.  Wayne,  are  among  the  directors. 

Sioux  City.  la. — It  Is  stated  that  the  Burlington 
R.  R.  win  construct  an  extension  from  Sioux  City  to 
Ashland,  Neb.,  a  distance  of  about  TOO  miles.  W.  L. 
Breckinridge,  Ch.   Engr.,  Chicago,  III. 

Des  Moines,  la. — Local  press  reports  state  that  44 
miles  of  the  new  Des  Moines  &  Southern  K.  R.  are  to 
be  built  this  spring,  and  bids  for  Its  construction,  ex- 
tending from  Wlnterset  to  Greenfield,  are  about  to  be 
received  at  the  ofllce  of  F.  W.  Cherry,  promoter  of 
the  enterprise.  It  Is  expected  the  total  expense  of  the 
work  to  be  done  this  year  will  be  between  $500,000 
and   $800,000. 

Middlesboro,  Ky. — It  Is  stated  that  the  Mlddles- 
boro  Mineral  Springs  Ry.  Co.  will  build  a  line  from 
Middlesboro  to  Harlan  court  house,  a  distance  of  40 
miles. 

Goffstown,  N.  H. — The  Uncanooac  Inclined  R.  R.  Co. 
has  secured  a  charter  to  construct  an  inclined  road  up 
the  Uncanooac  Mt.  (1,500.  ft.  high)  In  this  town; 
capital,  $200,000.  U.  A.  George,  of  Manchester,  N.  H., 
Is  the  promoter. 

Binghamton,  N.  Y. — The  Broome  County  R.  B.  of 
Blnghamton  has  been  Incorporated,  with  a  capital  of 
$450,000.  to  operate  a  steam  railroad,  15  miles  long, 
from  Vestal  to  Binghamton.  Directors :  Albert  B. 
Walters.  Wllkesbarre,  Pa. ;  Edw.  J.  Bond,  of  Balti- 
more, Md.,  and  D.  B.  Baxter,  of  N.  Y.  City. 

Cincinnati,  O.- — It  Is  reported  that  J.  G.  Schmldlapp 
has  organized  a  syndicate  to  construct  an  elevated 
railroad  system,  starting  from  4th  and  Walnut  Sts.. 
touching  'Walnut  Hills  and  Avondale,  and  extending 
as  a  surface  road  to  Norwood. 
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K»plcH,  l*«. — A  press  report  siatfs  thai  tlu'  liliio 
t'onnectlng  K.  U.  fo.  Is  making  prpparatimis  lo  ex- 
prntl  $:;,OUO.00O  in  improvements.  The  line  now  ex- 
tends from  Esplen  via  the  bridge  to  Verner  staUon  on 
the  Ft.  Fayne  K.  K.  The  Co.  is  reported  to  have 
aoiulred  land  at  Scully  station,  and  here  additional 
yards  will  be  built.  The  Duff  brancb  will  be  improved 
by  making  extensions  and  additions  to  the  line. 

I'itttbury,  I'a. — Contracts  for  improvements  to  the 
I'itlsburg  division  of  the  Tennsvlvania  U.  K.  to  the 
amount  of  Sl.lKW.OOO  have  been  awarded  to  H.  S.  Ker- 
Iwtigh.  Harrison  Bldg..  PhilAdelpbia,  and  Mc.Menamln 
&  Sims,  of  Philadelphia.  The  work  embraces  the  4 
trai-king  of  the  Packsaddle  and  reducing  gratles  and 
eliminating  curves  between  Bolivar  .lunetlon  and 
Itialrsville  Intersection,  a  distance  of  about  T  miles. 
This  distance  will  also  be  4  tracked. 

ISatisbury,  Pa. — The  Town  Council  has  granted  a 
franchise  to  the  Meyersda^e  &  Salisbury  .St.  Ky.  Co.. 
which  will  build  a  line  connecting  Meyersdale  and 
Salisbury.     A.  O.  Lorentz,  Mgr.,  Meyersdale. 

Jiukiiboro,  Tcjr. — The  Chicago,  Uock  Island  &  Texas 
Uy.  Co.  is  making  a  survey  from  Jacksboro  to  Gra- 
ham westerly  in  the  direction  of  Harkeli.  via  Throck- 
morton. From  Graham  to  Haskell  is  about  75  miles. 
S.  B.  Ilovey.  Gen.  Supt..  and  J.  S.  Peter,  Ch.  Kngr.,  Ft. 
Worth. 

Texarkona,  Tex. — ^The  Texarkana,  Oklahoma  & 
Northwestern  Ry.  Ca  has  been  Incorporated,  with  a 
capital  of  Jlo.OOO.OOO:  the  terminus  of  the  southern 
division  Is  Texarkana,  Tex.,  with  Denver,  Colo.,  as 
the  northern  terminus.  Incorporators  :  John  Thread- 
gill.  Oklahoma  City.  Okla.  Ter.  Wm.  Grimes,  King- 
fisher,  Okla.   Ter.,  and  others. 

Ogdtn.  I  tail. — The  Wyo.  Division  of  the  I'nion  Pa- 
cilic  R.  R.  Co.  Is  about  to  call  for  bids  for  31  miles  of 
reconstruction  work  between  Ogden  and  .Morgan.  The 
wcrk  will  cost  about  $l,5t>o.Oti(i. 

Bcckley.  W.  Va. — Bids  will  be  received  by  C.  P; 
Howard,  Engr.  In  charge  of  the  Deepwater  Ry.  Co.. 
Beckley.  until  Apr.  14  for  the  graduation  (including 
tunnels),  trestle  work  and  masonry  on  35  miles  of 
the  railway.  In  Wyoming  and  Mercer  Counties,  W.  Va. 

iliU  Creek.  W.  Va. — A  charter  has  been  granted  to 
the  Mill  Creek  &  Addison  R.  R.  Co.,  with  a  capital  of 
»10,000,  to  build  a  road  from  Mill  Creek  to  Addison. 
Incorporators ;  E.  W.  Mealey.  W.  H.  Cardwell,  and 
others,   all   of   Uagerstown,   Md. 

Fairmont.  W.  Va. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  Wabash  R.  R.  Co.  to 
pass  through  the  east  side  of  the  city.  W.  S.  New 
tall,  Ch.  Engr.,  St.  Lonis,  Mo. 

PUBLIC  BUILDINGS. 

Alameda,  Cat. — The  First  Presbyterian  .Society  is 
reported  to  be  preparing  to  erect  $20,000  church.  W. 
O.   Cuthbert,  Trus. 

Reilxeond  Citii,  Cal. — Plans  are  stated  to  have  been 
submitted  to  the  County  Supervs.  for  the  $200,000 
court  house. 

Denver,  C0I0.—E.  P.  Varian,  413  Tabor  BIk.,  has 
prepared  plans  for  a  3-8tory  brick  and  stone  Nurses' 
Home,  to  be  erected  on  ITth  and  Washington  Sts.,  to 
cost  $35,000.  He  has  also  plans  for  the  St.  Luke's 
Hospital,  to  Ije  erected  on  18th  and  Pearl  Sts.,  to 
cost   $65,fK)0. 

Wray,  Colo. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  for  furnishing  material  and  erecting  a 
court  house.     W.  D.  McGlnnIs,  Co.  Clk. 

Wathington.  D.  C. — Arthur  Cowsill.  1403  V  St.,  N. 
W.,  Is  stated  to  have  submitted  the  lowest  bid  for 
erecting  the  Foundry  Methodist  Episcopal  Church  :  if 
Indiana  limestone  Is  used,  $1.38,077;  for  Gray  Canyon 
sandstone,  $l'Jtt,477. 

Plans  are  stated  to  have  been  act-epted  for  the 
building  for  the  Episcopal  Eye.  Ear  and  Throat  Hospi- 
tal:  probable  cost,   $70,000.  ,1. 

Abherille.  Gu. — Bids  are  wanted  May  4  for  erectt^g 
a  $50,000  court  house.  Frank  P.  Milborn,  Archt,  Co- 
l!imbla,  S.  C. 

Decatur,  111. — The  Bd.  of  Supervs.  have  adoifrtM'the 
plans  of  B.  S.  Brooks,  of  Decatur,  for  «he  Macon 
County  Jail:  probable  cost,  $20,000.  11, 

.Vcic  .Mbanji,  Inil. — The  Trus.  of  the  Methodist  Epis 
I'opal  Church  are  reported  to  have  had  plans'  pro- 
pared  for  an  edifice,  to  cost  from  $25,000  to  $30,000. 

Hew  Castle,  Ind. — The,  County  Comrs.  are  reported 
to  be  considering  the  erection  of  addition  to  the  court 
house;  probable  cost,   $25,000. 

Hanover,  Ind. — Patton  &  Miller,  dt  Chicago.  111., 
have  been  selected  to  furnish  plans  for  the  $25,000 
Hendricks  Memorial  Library  for  Hanover  College. 

Lebanon,  Ind. — The  Congregation  of  the  Centenary 
Methodist  Church  has  decided  to  bnlld  a  $30,000  edi- 
fice, 

Logamtport,  Ind. — The  Broadway  Methodist  Bplsco- 
I'al  Congregation  has  decided  to  erect  a  $20,000  edi- 
fice. 

Orange  City,  la. — Symms  Powers,  of  Sioux  Falls. 
S.  D.,  Is  stated  to  have  received  the  contract  for 
plumbing  and  heating  the  court  house  for  $6,100. 

Ootmcil  Bluffi,  la. — The  Woman's  Christian  Assoc. 
Is  stated  to  have  decided  to  erect  a  4-story  brick  hos- 
pital at  6th  Ave.  and  10th  St. ;  estimated  cost,  $60,- 
000. 

De»  Moines,  fo.— Bids  will  be  received  Mar.  24  l)v 
the  Secy,  of  the  Capitol  Comn..  for  furnishing  mate- 
rial for  repairs  and  alterations  of  roof  and  cop|)er 
work  at   the   capltol   building. 

lenterville.  la. — Bids  are  wanted  Apr.  9  for  heating 
and  plumbing  the  new  court  house.  J.  F.  Parks  Co. 
Aud. 

GlenKOOd,  la. — W.  W.  Welch,  of  Clarinda,  Is  stated 
to  have  received  the  contract  for  erecting  the  build- 
ings for  the  Feeble  Minded  Institute,  for  $59,100. 

Louinville.  Ky. — The  Yotmg  Men's  Hebrew  As^oc. 
are  stated  to  be  considering  the  erection  of  a  hos- 
pital, to  cost  $.30,000. 

Baltimore,  Md. — Bids  will  be  received  Mar.  25  bv 
the  Bd.  of  Awards  for  erecting  an  engine  house  at 
McCulIen  and  Gold  Sts.     Thos.  G.  Hayes,  Pres. 


Itustun,  Masn. — Bids  are  wanted  Mar.  28  for  a  heat 
Ing  system  in  the  Boston  Insane  Hospital.  Apply  to 
llollis  French  v<fc  Allen  Hubbard,  Albany  Bldg.,  Beach 
and   .Mbany    Sts. 

liruoklyn,  N.  Y. — The  Armory  Bd.  is  stated  to  have 
authorized  the  expenditure  of  $500,000  for  a  new 
tireproot  armory  for  Troop  C. 

Jamaicu,  L.  I.,  N.  V.— The  plans  of  Nicholas  W. 
Ilausman,  of  .lamaicn,  are  stated  to  have  been  ac- 
cepted tor  the  .Mary  Iniinaculate  Ilospitai.  to  be  erect- 
ed at  Shelton  Ave.  and  Ray  St.,  by  the  Sisters  of 
St.   Dominic,  at  a  cost  of  $75,000. 

Dayton,  0. — Ail  bids  opened  Mar.  12  for  erecting  a 
stone  gateway  and  lodge  at  the  Natl.  .Military  Home 
for  D.  V.  S.  have  been  rejected.  John  W.  Byron,  Supt. 
.\rchitects,  Peters,  Burns  &  Pretzinger,  Kuhns   Bldg. 

t'nnfon,  O. — It  Is  stated  that  the  First  Christian 
Society  will  erect  an  edifice,   to  cost  $20,000. 

Vulumbua,  0. — Frank  L.  Packard.  Hayden  Bldg.,  is 
stated  to  have  prepared  plans  for  the  St.  Paul  Epis- 
copal Church  to  be  erected  at  Broad  St.  and  Monroe 
.\vc.     Rev.   John  Hewitt,   Pastor. 

Local  press  reports  state  that  bids  will  be  received 
.Mar.  28  by  F.  A.  Packard,  Archt.,  Hayden  Bldg.,  for 
erecting  the  Eastwood  Congregational  Church. 

Olcnvitle,  O. — .\ndrew  Carnegie  is  stated  to  have 
offered  this  city  $28,000  for  a  library. 

Portsmouth,  0. — The  Smith  Lumber  Co.,  of  Ports- 
mouth, has  secured  the  contract  for  erecting  .the  Car- 
negie Library    (bids  opened  Mar.  10)   for  $45,217. 

Johnsonburg,  Pa. — Bids  will  be  received  Mar.  28 
by  Rev.  David  F.  Hickey  for  erecting  church  for  Holy 
Rosary  congregation. 

Webster,  S.  D. — Bids  will  be  received  Apr.  7  by  Wm. 
Egeland,  Co.  Aud.,  for  erecting  a  court  house.  Sep- 
arate bids  will  be  required  on  heating  and  plumbing. 
Kinney  &  Detweiler,  Archts.,  909  Northwestern  Bldg., 
-Miuueapolis,   Minn. 

Uuustnn.  7'i'x. — Collins  Bros..  210  Milham  St.,  are 
stated  to  have  received  the  contract  for  plumbing,  gas- 
litting  and  heating  the  city  halK  for  $8,000. 

Texarkana,  Tex. — It  is  stated  that  the  M.  E.  So- 
ciety will  erect  a  $20,000  church.  Rev.  Jas.  Thomas, 
Pres. 

ir«co,  Tex. — It  is  stated  that  the  Sisters  of  Charity 
will  erect  an  hospital  here,  to  cost  about  $50,000. 

Munnintilon,  M'.  T«. — Bids  are  wanted  Mar.  24  for 
erecting  a  I'resbyterian  Church.  Giesey  &  Farls, 
.\rchts..  Wheeling,  W.  Va.  F.  A.  Prichard,  Chmn. 
Bldg.  Com. 

i'ou  Claire,  Wis. — Bids  are  wanted  Apr.  (!  for  erect 
lug  a  library.  Pattun  &  Miller.  Archts..  Chicago,  III. 
V.    H.  L.  Cotton,  Chmn,   Bldg.   Com. 

Sheridan,  Wyo. — It  Is  stated  that  a  court  house 
will  be  erected  here  at  a  cost  of  from  $40,000  to 
$50,000. 

UiHiii/icy,  Man. — According  to  local  press  reports 
no  bids  were  received  Mar.  5  for  the  erection  of  the 
Carnegie  Library,  to  cost  $75,000. 

<-'lwrli}ttetoirn.  P.  E.  I. — It  is  stated  that  bids  are 
wanted  Apr.  1  for  completing  annex  to  Charlottetown 
Hospital.     J.  C.   McDonald,  Bishop. 

BUSINESS  BUILDINGS   AND  DWELLINGS, 

Fresno,  Cal. — Capl.  W.  A.  Neville  and  Col.  Wm. 
Forsythe  are  reported  interested  in  tile  erection  of 
the  4-8tory  building  at  Tulare  and  J  Sts.  :  estimated 
cost,  $1.-)0,000.  Bliss  &  Fayville,  of  San  Francisco. 
Archts. 

iidii  Francisco.  Cal. — Edward  J.  Vogel,  Ciaus  Spreck- 
lis  Itldg..  is  stated  to  have  prepared  plans  for  the 
proposed  hall  to  be  erected  by  the  Golden  Gate  Com- 
mandery  of  Knights  Templars :  probable  cost.  $100.- 
000. 

The  plans  of  Newton  J.  Thorp  are  stated  to  hrive 
been  selected  for  the  8-story  hotel  to  be  erected  at 
Sutter  and  Mason  Sts.,  for  E.  B.  Hindes,  at  a  cost  of 
$175,000. 

Denrer.  Colo. — Mareen  &  Norton.  Equitable  Bldg.. 
has  prepared  plans  for  a  5-story  fireproof  office  build- 
ing,, to  be  erected  at  1784  Bway.  for  D.  C.  Dodge,  to 
cost    $85,QO0. 

Tunlus  &  Sterner  have  prepared  plans  for  a  3-8tory 
brick  and  stone  flat  to  be  erected  on  S.  loth  St.  and 
11th   Ave.,  to   cost  $32,000. 

John  Iluddart.  42  Hank  BIk..  is  stated  to  have  pre 
pared  plans  for  an  apartment  house  to  be  erected  at 
13th  Ave.  and  Corona   St.,  for  Wm.   Mahar.   at   a  cost 

of   .$,S().0OO. 

Washitwtan,  D.  C. — The  Pennsylvania  R.  R.  Co: 
(W.  H.  Brown,  Ch.  Engr.,  Philadelphia,  Pa.)  Is  re- 
ported to  be  having  plans  prepared  for  a  union  sta- 
tion to  be  erected  at  MassachH.setts  Ave.  and  N.  Cap- 
itol  St. :   estimated  cost,   $4,000,000. 

Athens.  Oa. — Plans  are  wanted  by  a  local  syndicate 
for  a  $50,000  office  building.     J.  Y.  Carothers  Is   Pros. 

Oclicein.  la. — Reed  &  Norton  are  stated  to  have  re- 
ceived the  contract  for  erecting  a  residence  on  Fred- 
erick St.  for  John  Hanson,  at  a  cost  of  $25,000. 

Drs  Moines,  la. — C.  F.  Blount  is  reported  interested 
in  the  erection  of  a  3  story.  280x90-ft.  opera  house  at 
Grand   Ave. ;   estimated  cost,   $200,000. 

Marion,  Ind. — It  Is  stated  that  bids  are  wanted 
Mai-.  2«  for  erecting  a  Y.  M.  C.  A.  bldg.  B.  L.  French, 
Archt.,   408    Iroquois   Bldg. 

Lof/nnsport,  Jnd.—The  plans  of  Carl  J.  Horns,  Ma- 
sonic Temple,  are  stated  to  have  been  accepted  for  the 
Elks  building  ^0  he  erected  here,  at  a  cost  of  $25,000. 

Neic  Orleans,  La. — It  Is  stated  that  the  Baldwin 
Tourton  Theatrical  Co..  Ltd..  with  a  capital  of  $250.- 
000,  will  erect  a  theater  here. 

Baltimore,  Md. — Edward  H.  Glldden.  Atlantic  Trust 
Bldg.,  is  statetl  to  have  prepared  plans  for  an  8-story 
apartment  house  to  be  erected  at  Paul  and  Preston 
Sts.;  prolwble  cost,  $100,000.  John  H.  Kcene  is  re- 
|>orted   Interestwl. 

Worthlngton  &  Akrens  are  reported  to  be  preiiaring 
plans   for   an   8-story   brick   warehouse,   200x200   ft.. 


lor  the  lactory  lildg.  Co..  rcceuUv  incorporulcil  wilh 
a  capilal  of  $500,000.  Artb.ir  Stewart  is  reporteil 
Interested. 

Kansas  Citu,  Mo. — Rudolf  Markgraf,  New  Nelson 
Bldg.,  is  reported  to  be  preparing  plans  for  a  7-story 
building  to  be  erected  at  1117  Grand  Ave.  for  Ernest 
Shukert ;    probable   cost,    $90,000. 

it  is  stated  that  the  Williams  Real  Estate  <:o.  will 
erect  a  ti-story  brick  apartment  bouse  at  1007  Llu- 
wood  Boule.,  at  a  cost  of  $50,000. 

St.  Joseph,  Mich. — The  Masons  are  reported  to  have 
decided  to  erect  a  temple  here,  to  cost  $50,000. 

Flint,  Mich. — W.  A.  Patterson  will  build  5  brick 
stores  on  Saginaw  St.  He  is  also  Interested  in  a  5- 
story  hotel  to  be  built  on  :5d  and  Saginaw   Sts. 

Duluth,  Minn. — J.  J.  Wagenstein,  401  Providence 
Bldg.,  is  stated  to  be  preparing  plans  for  a  5  storv 
hotel  to  be  erected  at  1st  St.  and  5th  Ave.  W.  for 
Albert  C.  and  E.   Rilwnack  ;  probable  cost,  $100.1100. 

Notches,  Miss. — Clark  &  Gardner  will  build  an 
opera  house ;   estimated   cost,   $60,000. 

Cleveland,  O. — Plans  are  stated  to  have  been  filed 
for  the  erection  of  the  6-storv  apartment  house  at 
Euclid  Aye.  and  Doan  St.,  at  a  cost  of  $190,000,  C. 
W.  Hopklnson,  Archt.,  50  Euclid  Ave. 

It  Is  stated  that  Leonard  Schlather  and  John 
Schneider  will  erect  a  4-story  brick  apartment  h'juse 
at  York  and    Bridge  Sts.  ;   estimated  cost,  $."iO.O0il. 

Yoiinystou-n,  0. — Geo.  Vaughn,  of  Zanesvllle,  is 
stated  to  be  preparing  plans  for  a  6-story  business 
building  to  be  erected  at  W.  Federal  and  Chestnut 
Sts.  for  the  Mahoning  Land  Co. ;  estimated  cost,  $35,- 

Philadelphia,  Pa. — The  plans  of  Wm.  C.  Furbef  ire 
stated  to  have  been  selected  for  the  6-story  brick 
office  building  for  the  Central  Trust  &  Savings  Co., 
to  be  erected  at  4th  and  Market  Sts. 

Harrisbury,  Pa. — It  is  stated  that  John  Mishler 
will  erect  a  theater  on  N.  2d  St.,  to  cost  $135,000. 

Pittsburg,  Pa. — The  Geo.  A.  Fuller  Co.  Is  stated  to 
have  received  the  contract  for  the  erection  of  the 
Nixon  &  Zimmerman  theater  at  6th  Ave.  and  Cherry 
Alley,  for  $500,000. 

Clurksburij,  W.  Va. — It  is  stated  that  a  50xl80-ft. 
V.  M.  C.  A.  building  will  be  erected  on  Pike  St.  : 
estimated  cost,  $90,000.  T.  1".  Riddle,  .Secy. 

Milwaukee,  Wis. — II.  J.  E.sser.  82  Wisconsin  St.,  is 
stated  to  have  prepared  plans  for  a  3-story  brick  apart- 
ment house  to  be  erected  at  Brady  St.  and  Warren 
Ave.,    at  a   cost  of  $25,000. 

Oshkosh,  Wis. — The  Union  Club  Is  reported  to  be 
considering  the  erection  of  a  $50,000  club  house.  Col. 
S.    W.    Ilollister,    .Secy. 

.\pple1on,  Wis. — Herman  Wlldhagen,  of  Appleton, 
is  preparing  plans  and  specifications  for  a  brick  bot- 
tling house  for  Appleton  Brewing  &  Malting  Co. 

Cheyenne,  Wyo. — Bids  will  be  received  Apr.  1  by 
the  Capitol  Bldg.  Comn.  for  furnishing  material  anil 
erecting  a  Governor's  residence.     Henry  G.  Hay.  Secy. 

SCHOOLS. 

Denver,  Colo. — E.  P.  Varian.  413  Tabor  BIk..  is  the 
architect  foi  a  $28,000  building  for  the  State  School 
for  Dependent  Children. 

ISninklniKl,  D.  C. — The  Dlst.  Comrs.  are  stated  to 
have  awarded  the  contract  for  the  erection  of  the  4- 
iiiom  addition  to  the  school,  to  Pavarini  &  (irier.  of 
Washington,   for    $23,700. 

.\thnts.  (1(1. — J.  A.  .Sage,  of  this  city,  is  stated  to, 
bavo  received  the  contract  for  the  erection  of  the  ad- 
dition to  the  Library  of  the  Univ.  of  Georgia,  at  a 
cost   of   $20,000. 

Qu:ncii.  III. — Plans  have  been  completed'  for  a 
school,  to  cost  $40,000.  Archt.,  Harvey  Chatten. 
Wells   Bldg.  "  , 

(loslun.  Ind. — The  School  Bd.  has  been  authorized 
to  issue  $50  000  bends  for  schools. 

■loncsboro,'  Ind. — .T.  H.  Waldren,  of  Gas  City,  is 
stated  to  have  received  the  contract  for  the  erection 
of  the  3-story  brick  school  on  the  site  of  the  one 
burned  last  fall ;  estimated  cost.  $23,800. 

Cedar  Falls,  la. — Proudtoot  &  Bird,  of  Les  .Moines, 
are  stated  to  have  be<n  selected  to  prepare  plans  for 
Ihe  gymnasium  for  the  State  Normal  School:  probable 

cost.'  $60,000. 

Ilrinnell,  lu. — The  plans  of  Bralnerd.  Leeds  &  Rus- 
sell, of  Boston.  Mass..  are  stated  to  have  been  ap- 
proved for  the  chapel  for  Iowa  College:  approximate 
cost.   $35,000.  ■    ' 

Muskogee,  Ind.  Ter. — S.  T.  McMurry,  Recorder, 
writes  that  it  was  voted  Mar.  10  to  issue  $50,000 
bonds  for  the  erection   of  new  schools. 

Parsons.  Kan. — The  citizens  are  stated  to  have  vot- 
ed to  issue  $40,000  bonds  for  erecting  a  school  In  the 
2d   Ward. 

(lordlier,  Mass. — Barker  &  Nourse,  of  Worcester, 
are  the  architects  for  a  $20,000  brick  school  for  Gard- 
ner. 

Fefirse.  Mich. — The  Governor  is  stated  fo  liave  ai»- 
proved  the  bill  authorizing  the  issue  of  $80,000  bonds 
for  sdiools. 

SI.  Paul,  .Minn. — Bids  are  wanted  Apr.  2  for  fur- 
nishing matei'ial  for  erecting  schools  in  said  city.  In- 
cluding ventilating,  heating  and  plumbing  systems.  O. 
I-:,   llolman.  Pres.   Bd.  of  School   Inspectors. 

Virjilniii.  Minn. — It  Is  stated  that  a  high  school 
will  be  erected  here,  to  cost  $50,000. 

MiniieapiiUs.  Minn.~\i.  McMillan  &  Co.,  113  N.  4th 
St.,  and  Archamho  Heating  Co..  219  S.  ,3d  St.,  are 
stated  to  linve  suhraltted  the  lowest  bids  for  the 
erecting,  ventilating  an<l  heating  the  Hawthorne 
School,  for  $24,586  and  $8,740  respectively. 

St.  Louis,  Mo. — The  Bd.  of  Rduc.  is  stated  to  have 
awarded  contracts  for  the  following  buildings:  Cote 
Brilllante  School,  Glllick  Bros..  $138,990:  ventilating 
and   heating,    Missouri    Htg.   &  Constr.   Co.,   $13,478; 
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plumbing,  IHnk  &  Schuster  Plumbing  Co.,  $8,248. 
Benton  School,  Kred  Becke.  $49,850;  ventllHtlng  and 
heating,  li'iont  Uank  Steel  furnace  Co.,  $5,100  ;  plumb- 
ing, Houser  &  Doerner  Plumbing  Co.,  $4,405.  Mc- 
Kinley  High  School,  ventilating  and  heating,  Sode- 
man  Iltg.  &  Power  Co.,  $41,977  ;  plumbing,  P.  C.  King, 
$29,498 ;  electric  work,  Newberry  &  Co.,  $13,140.  The 
Jas.  E.  Yeatman  Higli  School,  ventilating  and  heat- 
ing, Sodeman  Htg.  &  Power  Co.,  $41,997  ;  plumbing, 
P.  C.  Ring,  $28,990;  electric  work,  Newberry  &  Co., 
$13,140. 

Bayonnc,  N.  J. — Bids  will  be  received  .\pr.  1  at  the 
Rectory,  E.  26th  St.  and  Ave.  D,  for  erecting  a  2-story 
brick  Parochial  School  tor  the  Roman  Catholic  Parish 
of  St.   Henry's. 

Brooklyn,  N.  Y. — Bids  will  be  received  Mar.  30  by 
C.  B.  J.  Snyder,  Sunt,  of  School  Bides.,  N.  Y.  City, 
for  erecting  school  No.  47  ;  also  for  installing  venti- 
lating and  heating  apparatus  in  school  No.  142. 

Rochester,  N.  Y. — Bids  will  be  received  Mar.  27  by 
the  Bd.  of  Educ.  for  erecting  a  school  on  Hickory  and 
Gregory  Sts.  J.  Foster  Warner,  Archt.  ;  John  B.  Mul- 
lan.   Secy. 

New  York,  A'.  Y. — Bids  will  be  received  Mar.  30  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bides.,  for  Installing 
passenger  elevators  in  Morris  High  School,  Boro. 
Bronx. 

Long  Island  City,  N.  Y. — Bids  will  be  received  Mar. 
30  by  C.  B.  J.  Snyder.  Sunt,  of  School  Itldgs..  N.  V. 
City,  for  erecting  school  No.  84,   Boro.  Queens. 

New  Brighton,  S.  I.,  N.  Y. — Bids  will  be  received 
Mar.  30  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.. 
N.  Y.  City,  for  installing,  ventilating  and  heating  ap- 
paratus,  in    Richmond   Boro.    High   School    No.   1. 

Schenectady,  A.  1". — The  City  Council  is  stated  to 
have  authorized  the  issue  of  $140,000  bonds  for  erect- 
ing schools  in  Brandywine  Ave.  and  E.  Uberty  St. 

Batavia,  N,  Y. — The  Citizens  are  stated  to  have  de 
elded  to  erect  a  school  at  Washington  and  .JefTers  n 
Aves.,    to   cost  $20,000. 

Wtthpeton,  N.  D. — The  Legislature  is  stated  to  have 
passed  a  bill  establishing  a  State  Scientific  School.  A 
building  will  be  erected  at  once  at  a  cost  of  $30,000. 

Weatherford,  O,  T. — H.  J.  Vandenburg,  of  Guthrie, 
is  stated  to  have  received  the  contract  for  the  erec- 
tion of  the  Southwestern  Normal  School,  for  $34,765. 

Columbus,  O. — The  Bd.  of  Trus.  of  the  Ohio  State 
Univ.  is  stated  to  have  awarded  the  contract  for  the 
erection  of  tlie  Engineering  building  to  I).  W.  Mc- 
Grath,  1079  Summit  St.,  for  $73,883. 

Cincinnati,  O. — Bids  are  wanted  Apr.  6  for  building 
retaining  walls  at  the  22d  Dlst.  Chase  and  Lincoln 
Schools.      Jacob  E.   Cormany,  Chmn.    BIdg.   Com. 

Philadelphia,  Pa. — The  contract  is  stated  not  to 
have  been  let  for  the  Manual  Training  School  as  the 
bids  were  in  excess  of  the  appropriation.  Kendrlck  & 
Huberts  are  stated  to  have  submitted  the  lowest  bid, 
$3(13.777. 

Philadelphia,  Pa. — Cope  &  Stewardson,  320  Walnut 
St.,  are  stated  to  have  been  selected  to  prepare  plans 
for  the  Wharton  School  of  Finance  and  Economy  for 
the  Univ.  of  Pennsylvania:   probable  cost,    $250,000. 

Pittshuri/.  Pa. — Bids  are  wanted  Mar.  24  for  erect- 
ing an  addition  to  the  Colfax  school  No.  .",.  Wll  is  A. 
Booth,    Pres.,   Colfax   Sub-school  Dlst. 

Oshkosh,  Vis. — It  is  stated  that  a  school  will  be 
erected  In  the  13th  Ward  at  a  cost  of  $25,000. 

Whttevater.  Wis. — The  Catholic  Society  is  reported 
to  be  planning  to  erect  a  $40,000  school.  Rev.  M.  K. 
Downs,    Pastor. 

Plymouth,  Wis. — Bids  are  wanted  Mar.  23  for  erect 
iug  a  school.     H.  J.  Rooney,  Secy. 

STREET    CLEANING    AND    GARBAGE     OIS 

POSAL. 

Indianapolis,  Ind. — Local  press  reports  state  that 
bids  will  he  received  by  the  Bd.  of  Pub.  Wks.  Mar.  27 
(readvertisement  (   for  street  sprinkling  for  .3  yrs. 

Springfield,  Mass. — Local  press  reports  state  that 
bids  will  be  received  until  Mar.  25  by  Supt.  of  Streets 
Adams,  for  watering  the  street  in  Indian  Orchard. 

Kochestrr,  N.  Y. — Geo.  Bantei,  82  Driving  I'ark 
Ave.,  is  stated  to  have  secured  the  contract  for 
sprinkling  the  streets  for  1903,  at  $35,959. 

Philadelphia,  Pa.- — See  "Paying." 

Lancaster,  Pa. — Bids  will  be  received  Mar.  26  by 
the  Sanitary  Com.  for  collecting  garbage  from  resi- 
dences for  a  terra  of  1  year,  commencing  May  1  1903 
E.  S.  Stneltz,  City  Clk. 

GOVERNIVIENT    WORK. 

Mobile,  Ala. — M.  T.  Lewman  &  Co.,  of  Lonisvllle, 
iiy..  are  stated  to  have  secured  the  contract  for  work 
to  be  done  on  Warrior  and  Tombigbee  Rivers  (bids 
opened  Feb.  28)  for  about  $737,491. 

Ft.  Smith,  Ark. — The  following  bids  were  opened  at 
Treas.  Dept.,  Washington,  D.  C,  on  Mar.  10  for  con- 
struction (except  heating  and  elevator)  of  extension 
to  U.  8.  Court  House  and  Post  Office  at  Ft.  Smith, 
Ark. :  M.  Yeager'a  Son,  Danville,  111.,  $83,060 :  Dieter 
*  Wetzel,  .Toplln.  Mo.,  $74,664 :  Congress  Constr.  Co., 
Chicago,   111.,  $78,793. 

Han  f'rancisco,  Cal. — Bids  are  wanted  Apr.  6  for 
constructing  2  storehouses  at  the  Presidio  of  San 
Francisco.     C.  P.  Miller,  Ch.  Q.  M. 

Bids  are  wanted  Apr.  9  for  dredging  in  Redwood 
Creek,  Cal.  Llent.-Col.  W.  H.  Heuer,  Corps  Engrs., 
U.   S.   A. 

Ft.  Roserrans,  Cal. — See  "Power  Plants,  Gas  and 
Electricity." 

ft.  Pickens.  Fla. — Bids  are  wanted  Mar.  28  for  con- 
structing 5  cisterns  at  this  post.  W.  E.  Cole,  Q.  M., 
Ft.    Barrancas. 

Indianapolis,  Ind. — See  "Sewerage  and  Sewage  Dis- 
posal." 


Portland,  Me. — The  following  bids  for  dredging  and 
rock  excavation  in  Carvers  Harbor,  Me.,  were  re- 
ceived by  MaJ.  S.  W.  Uoessler,  Corps  Engrs.,  II.  S.  A., 
Mar.  12 — a,  127,000  cu.  yds.  dredging,  meas.  in  scow, 
price  per  cu.  yd. ;  b,  boulders  exceeding  5  tons,  price 
per  ton;  c.  24 Vi  cu.  yds.  ledge,  lump  sum:  Simon  J. 
Donovan,  Boston,  Mass.,  ti,  20  cts.  ;  b,  $10 ;  c,  $500. 
Eastern  Dredging  Co.,  Portland,  a,  14%  cts.;  b,  $5; 
c,  $563. 

Ft.  Mcliinley,  Me. — The  contract  for  plumbing  in 
11  public  bldgs.  at  this  post  (bids  opened  Mar.  2)  has 
been  awarded  to  Burnham  &  Stevens,  of  Boston, 
Mass.,  for  $8,988.  Capt.  A.  W.  Yates,  Q.  M.,  Port- 
land. 

Annapolis.  .Urf. — Prof.  O.  G.  Dodge,  U.  S.  N.,  in 
charge  of  the  improvements  at  the  Naval  Academy, 
is  reported  to  have  had  specifications  completed  for 
dredging  the  harbor  leading  from  Chesapeake  Bay  to 
the  Naval  Academy  at  an  estimated  cost  of  $200,000. 
Bids   will  soon  be  asked. 

Boston,  Mass. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Kalamazoo,  Mich. — Bids  for  erecting  the  addition 
to  the  U.  S.  Post  Office  have  been  extended  from  Mar. 
24  to  Api.  9.  Jas.  Knox  Taylor,  Superv.  Archt., 
Washington,  D.  C. 

Grand  Rapids,  Mich. — The  following  bids  for  repair 
of  piers  at  (a)  White  Lake,  Mich.;  (6)  repair  of  piers 
and  revetment  at  Charlevoix,  and  (c)  Pentwater, 
Mich.,  were  received  by  Capt.  Chas.  Keller,  Corps 
Engrs.,  U.  S.  A.,  Mar.  4  :  Smith,  Burk  &  Nelson,  u, 
.«(>,  i.)S:  0,  $9,8.3.)  ;  c.  $7,970.  Hollenbeck  &  Smith. 
It,  $7,197.  Archibald  J.  Beauvais,  a,  $8,218;  b,  $8,- 
!)()5  :  r.  $S.2."'>2.  Isaac  F.  Geer,  Saugatuck,  Mich., 
(I,  $8186.  T.  J.  Ilennett  &  CiCo..  b,  $10,896;  c.  $8,- 
944.  Robt.  Milieu  &  Co.,  c,  $8,299.  Bidders  of  Mus- 
kegon unless  otherwise  mentioned. 

The  following  bids  for  dredging  harbors  on  east 
shore  of  Lake  Michigan  were  received  by  Capt.  Chas. 
Keller,  C<n'ps  Engrs.,  II.  S.  A.,  Mar.  11,  price  given 
per  cu.  yd.  :  The  Lydon  &  Drews  Co.,  Chicago,  111., 
bid  16'/,  cts.  and  14  cts.;  Hansen  &  Lutz  Towing  & 
Dock  Co.,  Chicago,  111.,  16%  cts.  ;  The  Fitz  Simons  & 
Connefl  Co.,  ..Chicago,  III.,  ll'Ai  cts.  and  12V(.  cts.; 
Samuel  ().  Dixon.  Milwaukee.  Wis..  IH'/i  cts.  and  13M! 
cts.  :  W.  S.  Edward.  Sault  Ste.  Marie.  Mich.,  15  cts.  ; 
Win.  E.  Ruoney,  Toledo.  Ohio,   18  cts. 

St.  Paul,  Minn. — The  following  bids  were  opened  on 
Mar.  7  at  Treas.  Dept.,  Washington,  D.  C.,  for  altera- 
tions to  U.  S.  Custom  House  at  St.  Paul :  Chas.  L. 
Koogham,  $102,.3O0  :  Timothy  Riordan,  $105,000 ;  P. 
.M.  Hennessey,  $98,000:  Geo.  .L  Grant,  $99,700;  But- 
ler Bros.,  $99,.500;  Newman  &  Hoy,  $101,300.  Bid- 
ders all  of  St.  Paul. 

IJiilufh,  .Minn. — The  following  bids  were  opened  bv 
(apt.  D.  D.  (Jaillard,  Corps  Engrs.,  U.  S.  A.,  Mar.  0 
for  concrete  pier  work,  Superior  Entry,  Wis.,  amount 
proposed  to  be  expended  on  this  work,  about  $250,000 
— a.  for  building  in  place  concrete  South  Pier  com- 
plete, 43,000  cu.  yds.,  price  given  per  cu.  yd.  ;  b,  ex- 
cav.  or  refill,  sand  from  or  on  the  bottom  of  pier 
trench,  5.000  cu.  yds.,  price  given  per  cu.  yd.  ;  c, 
total  :  Lake  Superior  (iontr.  &  Dredging  Co.,  Duluth. 
Minn.,  n,  $7.44  ;  b.  30  cts.  ;  o,  $321,420.  Porter  Bros., 
Duluth,  Minn.,  a.  $9.10:  b,  50  cts.  ;  c,  $.393,800.  But- 
ler Bros.,  St.  Paul.  Minn.,  a,  $10.15;  6,  $1  ;  c,  $441,- 
4.">0,  Hugo  &  Tims.  Duluth,  Minn.,  a,  .$8.65;  b,  50 
cts. ;  c,  $374,450.      (All  bids  too  high.) 

Biloiri,  A/ws.—  Bids  are  wanted  Apr.  9  for  dredging 
In  harbor  at  Biloxi.  Capt.  Spencer  Cosby,  Corps 
Engrs.,  Mobile,  Ala. 

Itufinlti.  V.  )■.  -The  1'.  S.  Treas.  Dept.  of  Washing 
ton.  1).  C.,  Is  stated  to  have  selected  a  site  on  Main 
St.  fur  the  erection  of  tlie  Marine  IIos);ltal.  Plans 
tor  the  building,  to  cost  about  $10;).0(l(t,  wili  prob 
ably   be  prepared  at   lucc. 

Tompkinsriile.  N.  Y. — Bids  are  wanted  Apr.  2  for 
erecting  an  ice  breaker,  and  repairing  the  pier  at  the 
Coxsackie  Light  Station,  Hudson  River.  N.  Y.  Maj. 
Wm.  T.  Rcssell.   V.  S.  A.,  Engr.  3d  Light  House  Dlst. 

Witkesbarrc,  Pa. — The  lowest  bid  opened  at  Wash- 
ington. D.  C,  on  Mar.  11  for  the  low  pressure  steam 
h-tatii'g  apparatus  for  II.  S.  Post  Office  at  Wllkes- 
liarre,  was  submitted  by  H.  Sandmeyer  &  Co..  of  Pe- 
oria,   ill.,   for  $4,190. 

Ft.  .Uunsflcld,  R.  I. — Bids  are  wanted  Apr.  10  for 
laying  water  main  from  Watch  Hill  to  and  around 
Post  Ft.  Mansfield,  R.  I.  Address  Constructing  Quar- 
termaster.  27  Granite   St.,  New  London.  Conn. 

I'ineridge,  S.  D. — Bids  are  wanted  Apr.  15  for  fur- 
nishing and  delivering  a  quantity  of  building  material 
at  the  Pinerldge  Agency.  Address  John  R.  Brennan. 
U.   S.   Indian  Agent. 

Janesvillc,  Wis. — The  lowest  bid  opened  on  Mar.  12 
at  Washington,  D.  C,  for  the  steam  heating  appara 
tus  for  tlie  U.  S.  Post  Office  at  Janesville  was  sub 
mitted    bv   E.    J.    McDonough   &    Co.,   of    Chicago,    111., 

tor  $2,9,-.fi. 

Haines,  Alaska. — The  lowest  bid  opened  Mar.  5  for 
constructing,  including  heating,  plumbing  and  gas 
I)iping,  of  about  20  buildings  at  the  new  army  post  on 
Portage  Cove,  Haines,  is  stated  to  have  been  sub- 
mitted bv  Bonell,  Cornell  &  Bstes,  of  Tacoma,  Wash., 
tor  $314,541. 

Sitka,  .ilaska, — Bids  are  wanted  June  1  for  build- 
ing an  extension  to  the  coaling  plant  at  .laponski  Isl- 
ands, Sitka.  R.  B.  Bradford,  Ch.  of  Bureau  of  Equip- 
ment, Navy  Dept,  Washington,  D.  C. 

Cavite,  P.  I. — The  following  bids  were  opened  at 
the  Navy  Dept.,  Washington,  D.  C,  Mar.  14  for  the 
construction  of  a  steel  floating  drydock  for  the  Naval 
Station  at  Cavite;  The  Maryland  Co.  bid  $1,085,000 
for  dock  complete.  The  other  bidders  were  the  U.  S. 
Shipbuilding  Co..  of  Jersey  City,  N.  J.,  $1,443,000,  and 
the  Chauncey  N.  Dutton  Co.,  of  New  York,  N.  Y., 
$1,105,000. 

NEW    INDUSTRIAL    PLANTS. 

The  Crookston,  Minn.,  Milling  Co.  is  being  organized 
to  buiUl  a  mill  to  have  a  daily  capacity  of  300  bbls. 
The  power  will  be  electricity.  S.  M.  Sivertson,  Red 
Lake   I''alls,    Minn.,   is    Interested. 

The  Fanners'  Cotton  Oil  &  Fertilizer  Co.,  Toccoa, 
Ga.,  is  putting  in  a  cottonseed-oil  mill  and  expects  to 
put  in  a  small   Ice  plant. 


The  William  Howard  Land  &  Lumber  Co.,  Cocur 
d  Alene,  Idaho,  Is  having  plans  prepared  for  a  saw- 
mill. 

The  Empire  Electric  Co.,  Franklinviiie,  N.  Y.,  ex- 
pects to  Install  a  50  or  60-Kw.  direct-connected,  di- 
rect-current motor  and  an  engine  of  abont  «0  or  100- 
II. -P.  The  company  also  expects  to  buy  a  large 
amount  of  wire. 

.McCoy  &  Alexander,  Sistersvllle,  W.  Va.,  expect  to 
build  a  planing  mill  next  fall,  and  will  be  in  the 
market  for  a  gas  engine. 

The  Hatheway  Mfg.  Co.,  95-97  Middle  St.,  Bridge- 
port, Conn.,  will  erect  a  factory  to  contain  about  10,- 
000  sq.  ft.  floor  space  and  install  a  power  plant  of 
about  OO-H.-P.   capacity. 

The  Globe  (irain  &  Milling  Co.,  925-931  East  Third 
St.,  Los  Angeles,  Cal.,  Is  preparing  to  erect  a  plant  In 
San  Francisco  to  include  two  600-bbI.  flour  mills, 
which,  with  the  cleaning  works,  feed  plant,  etc.,  will 
reciuiie  power  of  about  600-H.-P.  It  Is  Intended  to 
put  In  separate  steam  plants  for  each  mill,  using 
tandem  compound  engines  of  300-H.-1'.  each.  The 
company  will  be  in  the  market  for  machinery  within 
60  days. 

The  Exchange  Mill  Co.,  Grafton,  W.  Va.,  expects  to 
erect  a  3-story,  40x90-ft.  brick  feed  mill  and  will 
Install  a  50-H.-P.  engine,  a  3,000-lb.  freight  elevator 
and  grain  elevating  and  conveying  machinery.  The 
company   is  considering  the  use  of  a  gas  engine. 

The  Direct  Separator  Co.,  Syracuse,  N.  Y..  will  build 
a  32x208-ft.  shop  south  of  the  Straight  Line  Engine 
Company's  works,  from  which  current  will  be  obtained 
to  run  its  motors. 

The  W'inston,  N.  C.,  Handle  Co.  will  purchase  addi- 
tional machinery  and  wants  to  secure  a  second-hand 
30-H.-P.    Westlnghouse   motor. 

Pawling  &  Harnischfeger.  Milwaukee,  Wis.,  crane 
and  hoist  Imilders,  have  bought  19%  acres  adjoining 
the  C,  M.  &  St.  P.  and  the  C.  &  N.  W.  Railroads,  and 
will  at  once  commence  work  on  the  erection  of  a 
modern  plant. 

The  Westlnghouse  Air  Brake  Co.  will  at  once  begin 
the  erection  of  a  320x65-ft.  foundry  of  brick  with 
steel  frame,  to  be  located  west  of  the  present  air  braiie 
works  at  Wllmerding,  Pa.  Owing  to  the  development 
of  the  traction  brake  business,  the  company's  present 
foundry  facilities  have  been  overtaxed  for  some  time 
past,  and  in  order  to  insure  greater  efficiency  in  pro- 
duction and  prompt  delivery  of  material,  it  has  be- 
come necessary  to  provide  greater  capacit.v.  This  ad- 
dition to  the  plant  will  materially  increase  the  com- 
pany's working  force,  now  numbering  about  3,000 
men. 

Bids  will  be  received  by  Geo.  F.  Hardy,  Archt.  and 
Engr.,  309  Broadway,  New  York,  for  furnishing  ma- 
terial and  labor  required  for  the  construction  of  a 
paper  pulp  plant  at  Seven  Islands.  Que.,  for  the 
North  Shore  Power  Ry.  &  Navigation  Co.,  as  adver- 
tised   in  The  Engineering   Record. 

'I'he  Akron.  ()..  Brass  Co.  expects  to  erect  a  com- 
plete brass  works,  with  pattern,  foundry  and  machine 
departments. 

The  Yost  Electric  Mfg.  Co.,  Toledo,  O.,  will  erect 
a  new  plant.  The  first  building,  to  contain  about  15.- 
000  sq.  ft.  floor  space,  will  be  ready  about  May  1. 
A  25-H.-P.  gas  engine  will  be  installed. 

MISCELLANEOUS. 

San  Francisco,  Oal. — The  Bd.  of  State  Harbor 
Comrs.  la,  stated  to  have  awarded  to  Robt.  Wakcfleid 
the  contract  for  constructing  new  ferry  slip  A,  ap- 
proach to  same  and  the  hoisting  frame  north,  for 
$56,500. 

Delphi,  Ind. —  Bids  are  wanted  Mar.  28  for  con 
structing  a  ditch  in  Carrollton  Township.  Jas.  V,. 
Smock.  Co.   And. 

Baltimore.  Md. — Bids  will  be  received  .\pr.  1  by  the 
I'd.  of  Awards  for  cement  to  be  used  on  the  work  »»f 
the  r^lectrlcal  Comn.  Chas.  E.  Phelps.  Jr..  Ch.  Engr. 
i:iectrical   Comn. 

Baltimore,  Md. — The  Bd.  of  Pub.  Improv.  Is  stated 
to  have  authorized  an  expenditure  of  $50,000  to  en- 
large  Wymans   Park. 

Boston.  Mass. — The  contract  for  piers  at  the  North 
Ferry  (bids  opened  Mar.  4)  has  been  awarded  to  I^aw- 
ler  Bros.,  16  City  Sq.,  for  $4,250.  Jas.  Donovan,  Supt. 
of  Sts. 

Supt.  of  Sts.  Donovan  has  awarded  to  John  P.  Cava- 
niigh,  of  Boston,  a  contract,  at  $24,700,  for  building 
a  sea  wall  and  wharf  on  Roxbury  Canal,  at  the  paving 
division  yard,  Albany  St. 

Crookston,  Minn. — It  is  stated  that  bids  are  want- 
ed Mar.  25  for  constructing  .Tudlciai  Ditch  No.  1,  re- 
quiring about  600,000  cu.  yds.  of  excavation,  and 
Polk  Co.  Drainage  Ditch,  No.  35.  requiring  54,000  cu. 
yds.  of  excavation.     N.  A.  HoflEord,  Co.  Auil. 

New  York,  N.  Y — Bids  wili  be  received  Mar.  27  by 
McDougall  Hawkes.  Comr.  of  Docks,  for  furnishing 
material  for  building  a  pier,  with  appurtenances,  at 
E.  49th  St.,  to  be  known  as  pier  No.  99  E.  R. 

The    following    bids     were    opened     by     McDougall 
Hawkes,   Comr.    of   Docks,    Mar.    13    for    erecting    a  i 
recreation  building  on  Pier  30,  E.  R. :  SnaJ'e  &  Triest, 
.■f9    Cortlandt    St.,   $121,253    (awarded   contract)  ;    R. 
II.   Hood  Co.,  $129,700. 

Brooklyn,  N.  Y. — Bids  will  be  received  Mar.  26  by 
Thos.  W.  Hynes,  Comr.  of  Correction,  for  furnishing 
and   delivering  plumbing  supplies,  castings,   etc. 

Bids  will  be  received  Apr.  1  by  J.  Edw.  .Swanstrom.  . 
Boro.  Pres.,  for  furnishing,  erecting,  maintaining  and 
illuminating  street  sign  boxes  and  attaching  same  to 
electric  light  .^oies  for  a  term  of  1  year:  also  for 
furnishing,  delivering  and  erecting  (without  main- 
taining or  illuminating)  street  sign  boxes  and  attach 
ing  same  to  lamp  posts,  l)oth  in  the  Boro.  of  Brook 
lyn  ;  also  for  furnishing  and  delivering  4,150  cti.  yds.  ' 
clean,  sharp  sand,  1  portable  concrete  mixer  with  all 
accessories,  6,600  bbls.  Portland  cement,  7,310  sq.  ft. 
granite  bridgestone.  6.740  cu.  yds.  broken  trap  rock, 
2,564  cu.  yds.  trap  rock  screenings,  1,86C  cu.  yds. 
paving  gravel. 
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Hemptteaii,  L,  I.,  N.  T. — The  contract  for  grading, 
pipe,  laying,  etc.,  for  the  race  track  at  Belmont  Park 
was  awarded  Mar.  17  to  the  N.  Y.  Contracting  & 
Trucking  Co..  506   E.   20th  St..    X.   Y.   City. 

Yorlr,  Pa. — F.  Van  Hoffman,  of  New  York,  N.  Y.,  Is 
reported  to  tie  preparing  plans  for  imprurements  at 
I'enn  and   Farquhar  Parks. 

Williamiport.  Pa. — J.  F.  Fisher.  City  ICngr.,  has 
been  requested  to  prepare  plans  for  a  system  and 
method  of  construction  for  nood  dylies  on  Lycoming 
Creek.  There  will  be  some  exc-avatlon  or  dredging  in 
creek  bed. 

Philadelphia,  Pa. — Local  press  reports  state  bids 
will  be  received  Mar.  23  by  DIr.  of  Pub.  Wks.  Had- 
dock for  deepening  the  channel  of  the  Schuylkill 
River. 

La  Crostc,  Wis. — The  Assembly  Com.  has  favorably 
reported  the  bill  permitting  the  La  Crosse  &  Black 
Ulrer  Falls  R.   R.  Co.  to  dam  Black  River. 

t*almouth.  Jamaica. — Bids  will  be  received  by  the 
Gov.  of  Jamaica  until  Apr.  20  for  improving  the  har- 
bor of  Falmouth.  Including  excavation  and  removing 
rock.  Address  l>ir.  of  Pub.  \Vks.,  Kingston,  Jamaica, 
W.    I. 

BUSINESS  NOTES. 

The  Southern  Cotton  Oil  Co..  Savannah.  Ga.,  has 
just  placed  an  order  with  the  New  York  Continental 
Jewell  Filtration  Co.,  New  York  City,  for  a  large 
gravity  type  filtration  plant.  The  following  is  an  ex- 
tract from  a  letter  received  by  the  filtration  company 
from  the  City  Treasurer  of  Chester,  S.  C. :  "Yester- 
day we  completed  the  Installation  of  the  filter,  and 
pumped  the  first  water  through  It:  after  a  short  run 
the  water  cleared  up  and  the  result  is  very  satisfac- 
tory. The  water,  before  passing  Into  the  filter.  Is  highly 
colored  by  the  clay  In  solution,  and  this  coloring  is 
entirely  removed  after  passing  through   the  filter."' 

The  Atlantic  City  &  Suburban  Traction  Co.  is  con- 
structing an  electric  railway  from  the  boardwalk  at 
Atlantic  City  to  Pleasantvllle.  N.  J.,  from  which  place 
the  road  will  branch  in  two  directions,  one  leading  to 
.\bsecon  and  the  other  to  Somer's  Point,  a  total  dis- 
tance of  approximately  18  miles.  This  road  will 
operate  12  cars,  each  being  equipped  with  four  West- 
inghouse,  12-A  motors,  and  five  trail  cars.  The  fol- 
lowing electrical  apparatus  is  also  to  be  installed  In 
the  power  house  at  Pleasantvllle  :  Two  40U-Kw.,  di- 
rect-current Westlnghouse  railway  generators,  running 
at  S.W  volts  and  123  R.P.M.,  together  with  a  switch- 
board, which  will  be  of  the  standard  Westinghousc 
railway  type  and  consist  of  two  generator  panels — 
one  load  panel  and  four  double  feeder  panels. 

The  International  Harvester  Co.,  Chicago,  111.,  has 
recently  placed  an  order  with  the  Nernst  Lamp  Co.  for 
150  lamps  In  addition  to  several  hundred  already 
Installed.  The  Western  Tube  Co.  Kewanee,  111.,  one 
of  the  first  users  of  Nernst  lamps,  is  now  displacing 
ail  arc  and  incandescent  lights  in  favor  of  the  new 
llluminant. 

The  Engineering  &  Ek|ulpmeBt  Co.,  Bissell  Block, 
Pittsburg,  Pa.,  maker  of  electrical  and  mechanical 
supplies,  desires  catalogues  for  reference.  Address 
Department  N. 

G.  M.  Gest,  277  Broadway,  New  York,  has  been 
awarded  a  contract  for  underground  conduit  work, 
having  186  ducts  in  one  trench,  in  and  around  the 
L  Street  central  station  of  the  Edison  Electric  Illum- 
inatlDg  Co.,  of  Boston,  and  additional  contracts  by 
the  Brooklyn  Heights  K.  R.  Co.  for  extensive  under- 
ground conduit  work  along  Flatbush  Ave.,  Brooklyn, 

The  Allis-Chalmers  Co.,  Chicago,  reports  the  fol- 
lowing among  its  engine  sales  for  February,  1903 : 
1890  frame  Reynolds-Corliss  ;  Bucyrus  Co.,  Milwaukee, 
a  16x42-ln. ;  Albert  Sehwlll  &  Co..  Chicago,  two  26x 
48-ln.  direct-connected :  Oenlson,  Tex.,  I-lght  *  Power 
Co.,  a  16x36-ln. ;  Hartwell  Bros.,  Chicago,  a  16x42- 
In.  Girder  frame  Reynolds-Corliss :  Wausau  Paper 
Co..  Brokaw,  Wis.,  a  16x36-in. ;  Vulcan  Iron  Works, 
.San  Francisco,  a  14x:J6-in. ;  S.  Obermayer  Co.,  Cin- 
.•innaxi,  a  20x48-in.  ;  Javrll  Co.,  Battle  Creek,  Mich., 
a  12x30-in. ;  James  Davidson,  West  Bay  Citv,  Mich., 
a  16x42-in.  Southwestern  Missouri  El.  Rv.  Co.,  Webb 
City,  Mo.,  a  30  and  60x48-ln.  horizontal  cross  com- 
pound direct-connected  Reynolds  Corliss  :  Hnion  Elec- 
tric Light  &  Power  Co.,  St.  Louis,  a  12xl0-in.  ;  Geo. 
U.  Houlton  &  Co.,  Chicago,  a  24  and  48x48-ln  steeple 
compound  Reynolds-Corliss ;  Louisville,  Ky.,  Ry.  Co., 
two  4tt  and  78x60-ln.  vertical,  cross-compound,  direct- 
connected  Beynolds-Corliss ;  Albuquerque,  N.  M.,  Gas, 
Electric  Light  &  Power  Co.,  a  10  and  28x36-ln.  hori- 
zontal, cross-compound,  direct-connected  Reynolds- 
Corliss;  Chicago  Jile  &  Rasp  Co.,  a  second-haiid,  14x 
42-in.  right  hand  F.  &  C.  Corliss  :  Denver  Engineering 
Worka,  two  single,  differential,  electric-driven  RIedler 
pumps. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Hull  House,  Chicago,  en- 
gine for  a  direct-connected  unit ;  Duquesne  Brewing 
Co..  a  125-H.-P..  direct-connected  unit  consisting  of 
a  Ball  engine  and  a  Westlnghouse  generator. 

The  Hammond  Iron  Works,  Warren.  Pa.,  inakeis  ol 
steam  boilers,  stai-ks,  etc..  are  erecting  an  82xl!)()ft. 
building  to  be  equipped  with  electric  crane  and  other 
machinery.      All   contracts   have   been   let. 

The  large  turbines  of  the  water-power  plant  at 
Massena,  N.  Y.,  were  coated  with  preservative  paint 
No.  700-B  of  the  National  Paint  Works,  Wllliamsport, 
Pa. 

The  Trinidad  Asphalt  Mfg.  Co.,  .St.  Louis,  Mo.,  has 
been  awarded  the  contract  by  Caldwell  &  Drake,  gen- 
eral contractors,  for  the  roofing  of  the  Agricultural 
Building  of  the  World's  Fair  In  St.  Louis.  This  con- 
tract will  require  1,000,000  sq.  ft.  of  rooflhg  and  the 
company's  rubber  feltlne  slllcacoat  roofing  will  he 
used.  The  company  also  has  contracts  for  many  of 
.  the  other  large  buildings  at  the  fair  grounds. 

The  ofllces  of  the  PIttoburg,  Pa.,  Filter  Mfg.  Co. 
have  been  removed  to  the  Fanners'  Bank  Building. 

The  Milwaukee,  Wis.,  Bridge  Co.  has  bought  15 Vi 
acres,  aad  will  erect  a  structural  steel  plant  to  be 
ready  July  1  and  employ  500  men.  All  contracts  for 
machinery  have  tieeu  let. 

The  King  Bridge  Co.,  Cleveland.  O.,  has  been 
awarded  the  contract  for  eleven  plate-girder  bridges 
for  the  Lake  Erie  &  Western  Ry.  Co.,  plans  for  which 
were  prepared  by  the  Osbom  Engineering  Co.,  of 
CleTelono. 


PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Mar.  23.   Pipe,  etc.  Great  Falls,  Mont Mar.  21 

Mar. 23.  Reservoir,  Colorado  Springs,  Colo. ..  .Mar.  21 
Mar. 23.  I'erth  Amboy,  N.  J.,  Adv.  Mar.   14... Mar.  14 

Mar.  24.  New    Y'ork,    N.    Y Mar.  21 

Mar.  24.  Altoona.    Pa Mar.  21 

Mar.  24.   Reading,    Pa Mar.  21 

Mar.  24.   Camden,    N.    J Mar.  21 

Mar.  24.   Ilarrisburg.  Pa Mar.  21 

Mar.  24.   Philadelphia.    Pa Mar.  21 

.Mar.  24.  St.    Louis,   Mo Mar.  14 

Mar.24.   Engine.  Allentdwn.  Pa.  .Vdv.  .Mar.   14. Mar.  14 
Mar.24.  Atlantic  City.  N.  J..   Adv.  .Mar.   14... Mar.  14 

Mar.24.  Pipe,    etc.,    Williamsburg,    Mass Mar.    7 

Adv.  Mar.  7. 

Mar.24.  Dams,    etc.,   Williamsburg,    Mass Mar.    7 

Adv.  Mar.  7. 

JIar.  25.  Lexington,  Mass Mar.  21 

Mar.  25.  Geary,  Okla.   Ter Mar.  21 

Mar.  25.  Lancaster,    O Mar,    7 

Mar.  26.   Pipe,    etc.,    Falmouth,    Mass Mar.  21 

Adv.  Mar.  21. 

Mar.  —  Alcester,    S.    D Feb.  21 

Apr.    1.  Boulder,  Colo Mar.  21 

Apr.    1.  Chrlstlanburg.  Va .Mar.  21 

Apr.    1.  Clearfield,    Pa Mar.  14 

Apr.    1.  Toronto,  Ont.,  Adv.Feb.  28  to  Mar.  14.Feb.  28 

Apr.    2.  Yonkers,    N.    Y' Mar.  21 

Apr.    2.   Brooklyn,    N.    Y Mar.  21 

Apr.    3.  Cleveland,   O Mar.  14 

Apr.    3.   BrookvlUe,    O Mar.  14 

Apr.    6.  Fargo,  N.  D Mar.  14 

Apr.    7.  BUoxl,    Miss Mar.  21 

.^pr.    7.  Truman,    Minn Mar.  21 

Apr.  20.  OaJiland    Citv.    Ind Mar.  21 

May    1.  Chinook,  Mont Feb.    7 

Meters,  Schenectady,  N.  Y Dec.  IS 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Mar.  23.   Wheeling,    W.    Va Mar.  21 

Mar.  23.   Ilarrisburg.    Pa Mar.  21 

Mar.23.  Philadelphia.    Pa Mar.  21 

Mar.24.  New  Britain,  Conn.,  Adv.  Mar.  7  to  21. Mar.    7 

Mar.  24.  Chicago,     111 Mar.  21 

.Mar.  24.   Springfield,     Mass Mar.  21 

Mar.  25.   Brooklyn,   N.   Y..   Adv.  Mar.  14^'31 .  .  .Mar.  14 

Mar.  25.  Kansas    City,    Mo "j  1.  . .  .Mar.  21 

Mar.  26.  Baraboo,     Wis Mar.  21 

Mar.  26.  ConnersvUle,    Ind Mar.  14 

Mar.  20.  Cincinnati,    O Mar.    7 

Mar.  27.  Troy,    N.    Y Mar.  21 

Mar.  28.   Keokuk,    la Mar.  21 

Mar.  28.  Lakewood,  O Mar,    7 

Mar.  30.  Toledo,    C) Mar.  21 

Mar.  30.  Corry,    Pa Mar.  14 

Mar.  30.  South   Bethlehem,    Pa B'eb.  28 

Adv.   Feb.   28  to  Mar.   21. 

Mar.  30.  Marshfield,  Wis Feb.  21 

Apr.    1.  Tacoma.    Wash Mar.  14 

Apr.    2.  Cleveland.  O.    . .". Mar.  14 

Apr.    2.  Cincinnati,    O Mar.  14 

Apr.    3.  Salem,   O Mar.  14 

Apr.    6.  Madrid,    la Mar.  14 

Apr.    6.  Canton,    O Feb.  28 

Apr.    6.   Vallejo,   Cal Feb.  21 

Apr.  —  Crookston,  Minn Feb.  21 

Muncle,   Ind.,   Adv.   Mar.  21 Mar.  21 

■   Port    Huron,    Mich Mar.  14 

BRIDGES. 

Mar.  23.  Pontlac,  Mich Mar.  21 

Mar.  23.  New  York,  N.  Y Mar.  14 

Mar.  25.  Philadelphia.  Pa Mar.  21 

Mar.  25.  Plymouth,    Wis Feb.  14 

Mar.  26.  New   York,   N.    Y Mar.  21 

Mar.  26.  Chatham,  Ont Feb.  21 

Mar. 27.  Washington,  D.  C,  Adv.  Feb.  7  to  28. .  .Feb.    7 

.Mar.  28.  Connellsvllle.  Ind Mar.  21 

Mar.  28.  Roby,   Tex Mar.  14 

.Mar.  30.  Washington,   D.   C,  Adv.  Mar.  7  to  21,. Mar.    7 

Apr.    1.  Atlantic  City,   N.   J Mar.  14 

Apr.    2.   Erie,   Pa.,   Adv.    .Mar.    21 Mar.  21 

Apr.    6.  Petrolea,    Ont Mar.  21 

Apr.    6.  Grand   Forks.  N.   D Mar.  21 

Apr.    7.  New  York,  N.  Y Mar.  21 

Apr.  13.  San   Bernardino,  Cal Mar.  21 

Apr.  14.  Columbus,  O Mar.  14 

PAVING  AND   ROADMAKING. 

.Mar.  23.  New   York,    N.    Y Mar.  14 

.Mar.23.  Newburgh,  N.  Y.,  Adv.  Feb.7  to  Mar.l4.Jan.  31 

Mar.  24.   St.    Louis,    Mo Mar.  14 

Mar.  24.  Red  Oak.  la ' Mar.  21 

.Mar.  25.  New  York,  N.  Y Mar.  21 

Mar.  25.  Chicago,   III Mar.  21 

Mar.  25.   Philadelphia.    Pa Mar.  21 

Mar.  23.  Meadvllle,    Pa Mar.  21 

.Mar.  25.   Kansas  City.  .Mo Mar.  21 

Mar.  25.  Cohoes,    N.    Y.   Adv.    Mar.   14 Mar.  14 

Mar.  26.  Newark,    N.    J Mar.  21 

-Mar.  26.  Nashville.    Tenn Mar.  14 

.Mar.  27.  Melrose    Park,    111 Mar.  21 

Mar.  27.  Des    Moines.    la Mar.  14 

.Mar.  28.  Lakewood,  O Mar.    7 

Mar.  30.  Toledo,    O Mar.  14 

.Mar. 30.  Buckingham,   Que Mar.  14 

.Mar.30.  Toledo,  O Mar.    7 

Mar.  31.   Belolt.   Wis Mar.  21 

.Mar.  31.  Waukesha.  Wis Mar.  14 

Mar.  31.  Toms  River,  N.  J Mar.    7 

.Mar.  —  San   Diego,  Cal Jan.  31 

Apr.    1.  Brooklyn.    N.    Y Mar.  21 

Apr.    1.  Dunkirk.   N.    Y Mar.  14 

Apr.    3.  Salem,    O Mar.  14 

Apr.    4.  Greenville.    O Mar.  14 

Apr.    6.  Wllliamsport,    Ind Mar.  21 

Apr.    6.  New  Bedford,  Mass.,  Adv.  Mar.  7,  14. Mar,    7 

Apr.    6.  Vallejo,  Cal Feb.  21 

Apr.    7.  Cellna,    O Mar.  21 

Apr.  10.  Windsor,    Ont Mar,  14 

Apr.  10.  Tacoma,    Wash Mar.  14 

Apr.  13.  Toledo,  O .Mar.  21 

Apr.  15.  Traverse  City,  Mich.,  Adv.  Mar.l4,  21  .Mar.  14 

Apr.  18.  Flndlay.    O Mar.  21 

Apr.  18.  Evansvllle.    Ind Mar.  14 

Apr.  21.  Shawnee,  Okla.  Ter.,  Adv.  Mar.  21... Mar.  21 

Muncle,   Ind.,   Adv.    Mar.  21 Mar.  21 

■ —  Ogden.  Utah   Jan.  m 

POWER,  GAS  AND  ELECTRICITY. 

.Mar.23.  Atlanta.   Ga Mar.   21 

Mar.23.   Southampton.    N.     Y' Mar.  21 

.Mar.  24.   Lancaster.   Pa Mar.  21 

.Mar.  24.   Pblladeipbia,    Pa Mar.  21 

Mar.  25.  Ashton,    111 Mar.  14 

Mar. 28.   Washington.    D.   C.    (2   Advs.) Mar.  21 

Adv.   Mar.  21. 
Mar.30.  Mankato,    Minn Mar.  21 


Mar.  31.  Blngfaamton,  N.  Y Feb.  28 

Apr.    1.  Qulncy,    III Mar.  21 

Apr.    2.  Boston,    Mass Mar.  21 

Apr.    4.  Ft.    Pickens,    Fla Mar.  21 

Apr.    6.  Webster  Groves,  Mo Mar.  21 

Apr.    6.  Berkeley.   Cal Mar.  21 

Apr.    7.  Copenhagen,    Denmark    Feb.  28 

Apr.    7.  Oneida,  N.  Y Feb.     7 

Apr.    8.  Ft.    Rosecrans,   Cal Mar.  21 

Hyattsvllle.    Md Jan.  31 

Franchise,    VIcksburg,   Miss Jan.  17 

— • Burllngame,  Kan Jan.  10 

GOVERNMENT  WORK. 

Mar.  23.  Wheeling.   W.   Va Feb  21 

Adv.   Feb.   28  to  Mar.    21. 
Mar.24.  Kalamazoo,  Mich.,  Adv.  Feb.  21,  28... Feb.  21 

Mar.  25.  New  York,  N.  Y Feb  28 

Adv.  Feb.  28  to  Mar.   21. 

Mar.  25.  Galveston.    Tex Feb  28 

Mar.  26.  Boston,    Mass Mar     7 

Mar.26.  Ft.  Monroe,  Va Mar     7 

Mar.  27.  Wheeling,   W.    Va Feb  28 

Adv.  Feb.  28  to  Mar.  14. 

Mar.  27.  Sioux  City,  la..  Adv.  Feb.  28 Feb.  28 

Mar.  28.  Ft.    Pickens,    Fla Mar  ''I 

Mar.  28.  Ft.  Bayard.  N.    Mex Mar.  14 

Mar.  28.  New  York,  N.  Y Mar.    7 

Mar.  28.  Boston,    Mass Feb  28 

Apr.    1.   Ft.  Greble,  R.   I..  Adv.  Mar.  14 Mar.  14 

Apr.    1.   Grand  Rapids,  Mich.,  Adv.  Mar.7  to  21. Mar.    7 

Apr.    2.  Tompkinsvllle.    N.    Y Mar.  21 

Apr.    2.  Wilmington,   Del Mar  14 

Apr.  2.  Philadelphia,  Pa.,  .•idv.  Mar.  7  to  21..  .Mar.  7 
Apr.    4.   Montgomery,  Ala.,  Adv.  Mar.  7  to    21.  Mar.    7 

Apr.    4.  Charleston,  S.  C Feb.  28 

Apr.    6.  San    Francisco,    Cal Mar  21 

Apr.  6.  Ft.  Ethan  Allen,  Vt.  Adv.  Mar.  21 ..  .Mar.  21 
Apr.  6.  New  York.  N.  Y.,  Adv.  Mar.  21 .  .  .  .  .Mar.  21 
Apr.  6.  Ft.  Blley.  Kan..  Adv.  Mar.  14,  21.... Mar  14 
Apr.    6.   Ft.  Caswell.  N.  C,  Adv.  Mar.  14,  21.. Mar.  14 

Apr.    6.  Minneapolis.  Sllnn Mar.  14 

Apr.    8.  Port  Townsend.   Wash.,  Adv.  Mar.  21.  .Mar.  21 

Apr.     8.   Richmond.    Ky Mar  14 

Apr.    9.  San  Francisco,  Cal '.  .  .Mar!  21 

Apr.    9.   Mobile,   Ala Mar  14 

Apr.    0.   Blloxl.    Miss Mar  21 

Apr.  10.   Ft.    Mansfield,    R.    I Mar'  21 

Apr.  10.  Port  Townsend,  Wash.,  Adv.  Mar.  21.  .Mar.  21 
Apr.  11.  Petoskey,  Mich.,  Adv.  Mar.  14.  21... Mar.  21 
Apr.  11.  Marquette,  Mich..  Adv.  Mar.  14.  21..  .  .Mar.  14 
Apr.  11.   Chattanooga,  Tenn.,   Adv.  .Mar.  7  to  21. Mar.    7 

Apr.  14.   Portland.  Me..  Adv.  Mar.  21 Mar  21 

Apr.  14.  Washington,  D.  C.  Adv.  Mar.  14,  21., Mar.  14 

Apr.  15.  New  York,  N.  Y'.,  Adv.  Mar.  21 Mar.  21 

Apr.  15.  Ft.  Greble.  R.  I.,  Adv.  .Mar.  21 Mar.  21 

Apr.  15.  Norfolk,  Va Mar  21 

Apr.  15.  PInerldge.    S.    D. ; Mar.  21 

Apr.  17.  St.    Augustine,    Fla Feb  21 

Adv.  Feb.  21,  Mar.  7,  21. 

Apr.  20.  New  York,  N.  Y.,  Adv.  Mar.  21 Mar.  21 

Apr.  22.  Nashville,  Tenn.,  Adv.    Mar.  21 Mar  21 

Jun.    1.  Sitka.  Alaska    Mar.  21 

Jun.  15.  Manila,  P.  I.,  Adv.  Mar.  14.  21 Mar.  14 

BUILDINGS. 

Mar.  23.   School.    Plymouth,   Wis Mar  21 

Mar.  23.  Pub.  Bldgs.,   New  York.   N.  Y Mar.  14 

Mar.24.  Capitol    Bldg.,   Des  Moines,   la Mar.  21 
ar.  24.  School.  Pittsburg,  Pa Mar.  21 

Mar.  24.  Church,   Manningon,   W.    Va .Mar.  21 

Mar.24.   School,    Cambridge,    Mass Mar.  14 

Mar.24.  School,    Greenfield,    Mass Mar  14 

Mar.  24.  Hospital,    Cheroke,    la Mar.    7 

Mar.  25.   Engine  House,  Baltimore.   Md Mar.  21 

Mar.  25.  Library,    Logansport,    Ind Mar.  14 

Mar.  25.  Church,    Easton,    Pa Mar  1 4 

Mar.  20.   Bus.    Bldgs.,    Marion,    Ind Mar.  21 

Mar.26.  School,  Ames,  la Mar     7 

Mar.  27.   School,    Rochester,    N.    Y Mar,  21 

Mar.  28.  Church,    Johnsonburg.    Pa Mar.  21 

Mar.  28.  Church.  Columbus,  O Mar.  21 

Mar.  28.   Htg.   Hospital.  Boston.  Mass Mar.  21 

Mar.30.   School,   Brooklyn,  N.   Y Mar.  21 

Mar.30.   School,   New  York,   N.   \ Mar  21 

Mar.  30.  School,  Long  Island  City,  N.  Y .Mar.  21 

Mar.30.   School,  New  Brighton,  S.   I.  N.  Y....  Mar.  21 

Mar.  30.  School,  Cleveland,  O Mar.    7 

Mar.  31.  Pub.   Budg.,  Alexandria,   La Mar.    7 

Mar.31.  Court   House,    Billings,    Mont Mar.  14 

Apr.     1.   School,   Bayonne.  N.  J Mar  21 

Apr.    1.  Hospital,   Charlottetown,   P.    E.   I Mar.  21 

Apr.    1.  Residence.    Cheyenne,    Wyo Mar.  21 

Apr.    1.  Hotel,    Dayton,    O Mar,  14 

Apr.    1.  School.  Grand  Forks,  N.   D Mar.    7 

Apr.    1.   Hospital.   Muskegon,   Mich Feb.  28 

Apr.    1.  Elevators  in  bus.  bldgs, Tacoma, Wash. Feb.  21 

Apr.    2.  Pub.    Bldg.,    Columbus,    O Mar.  21 

Apr.    2.  School,    St.     Paul,    Minn Mar.  21 

Apr.    2.  Hotel.    Bemldjl,    Minn Feb.  21 

Apr.    3.  Hospital,  Columbus,   O Mar.  14 

Apr.    4.  Jail,    Louisville,    Ky Mar.  14 

Apr.    4.  School,  MayvUle,  N.   D Mar.  14 

Apr.    6.   School,    Cincinnati,    O .Mar.  21 

Apr.    6.  Library,    I'^au   Claire,    Wis Mar.  21 

Apr.    6.  School,  Cleveland,  O Mar,  14 

Apr.    7.  Court  house,  Webster,   S.  I) .Mar.  21 

Apr.    7.  Jail,    Morrlstown,    Tenn Feb.  28 

Apr.    0.  Htg.  System  in  Pub.  Bldg.,  Xenia,  O.  ..Mar.  21 

Adv.  Mar.  21. 
Apr.    9.   Htg.  Court  house.   Conlerville.    la.  .  .  .  .Mar.  21 

Apr.  15.  Court  house,  Corslcana,   Tex Mar.  14 

May     1.  Court  house,  Abbeville,  Ga Mar.  21 

■   Paper  Plant,  etc.,  Seven  Islands,  Que. Mar.  21 

Adv.  Mar.   21. 

■   Court    house,    Wray,    Colo Mar.  21 

MISCELLANEOUS. 

Mar.  23.  Dredging,    Philadelphia,    Pa Mar,  21 

Mar.24.  Ditch,    Rockwell    City.    la Mar.    7 

Mar.25.   St.   Sprinkling,    I'hilndelphla,    l"a Mar.  21 

Mar.  23.   El.    Ry..    Youngstown,    0 Mar.  14 

Mar.23.   St.    Sprinkling.    Mass Mar.  21 

Mar.26.   Supplies,    Brooklyn.    N.    Y Mar.  21 

Mar.  20.  Garb.   Dlsp..   Lancaster.   Pa Mar.  21 

Mar.27.   St.    Sprinkling..    Indianapolis,   Ind. ..  .Mar.  21 

Mar.  27.   Pier,  New  York,  N.   Y Mar.  21 

Mar.  28.   Ditch.   Delphi.    Ind Mar.  21 

Mar.30.  Ry.   franchise.    Oakland.    Cal Mar.    7 

Mar.  —  R.  R.  Work.  Creede,  Colo. Jan.  10 

Apr.    1.   Cement,    Kaltimore,    Md Mar.  21 

Apr.     1.   Supplies,   Brooklyn,  N.    Y Mar.  21 

Apr.    9.   Hospital  Equip.,  Johnson   City,  'IVnn. .  Mar.21 

Adv.  Mar.  21. 
Apr.  13.   St.  Ry.  franchise.  Los  .Angeles.  Cal.  .  .Mar.  21 

Apr.  13.   El.    Ry.  franchise.   Whittier,   Cal Mar.  14 

Apr.  14.   R.  R.   Work.  Beckley.   W.   Va Mar.  21 

May    2,  '04  R.  R..  Oodnadatta,  So.  Australia . .  Feb.  21 

Cement,    III Feb.  21 

B.  E,  work,  Cincinnati,  O Dec  20 
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The  Dirt  Road. 


In  the  course  of  an  examination  of  a  cross- 
country electric  railway  in  Massachusetts  last 
summer,  The  Engineering  Record's  representa- 
tive saw  a  large  steam  roller  and  gang  of  men 
working  on  a  road  near  the  electric  line.  As 
such  indications  of  advanced  civilization  in 
the  heart  of  an  agricultural  country  are  always 
interesting  to  anyone  in  sympathy  with  the 
hard  lot  of  a  farmer,  advantage  was  taken  of 
the  earliest  opportunity  for  investigating  the 
work.  The  road  was  of  the  dirt  type,  excellent 
to  ride  over  when  in  the  proper  condition,  but 
bad  when  muddy  or  dry.  The  repairs  were 
made  by  a  gang  of  paid  laborers,  and  not  by 
men  working  out  their  road  taxes.  The  ditches 
were  being  cleaned  out,  and  the  dirt  from  them 
was  thrown  on  the  roadway  where  it  was  lev- 
eled oft  by  hand.  Over  this  mess  there  was 
dumped  a  quantity  of  alleged  gravel,  and  then 
the  steam  roller  was  put  into  action.  The 
gravel  was  merely  coarse  sand,  with  hardly  a 
pebble  as  large  as  a  bean.  It  was  hauled  over 
two  miles  from  a  pit  where  two  handlings  were 
necessary  to  place  it  in  the  carts,  so  that  its 
cost  delivered  on  the  road  must  have  been 
over  50  cents  a  yard.  The  result  of  this  work 
was  wretched  of  course.  One  place  about  an 
eighth  of  a  mile  long,  completed  a  fortnight  be- 
fore, had  i)assed  through  the  test  of  a  heavy 
i-torm.  and  what  parts  of  the  sand  and  silt 
that  were  not  washed  into  the  ditches  were 
lying  in  a  loose  mass,  without  coherence,  giv- 
ing out  a  cloud  of  dust  whenever  a  carriage 
passed  over  the  road. 

A  few  weeks  ago  The  Engineering  Record 
saw  a  report  on  the  road  work  in  this  town. 
It  is  a  typical  community  in  Central  Massa- 
chusetts, with  the  houses  widely  separated  on 
roads  straggling  uncertainly  in  every  direc- 
tion over  a  hilly  country  where  the  main  prod- 
ucts of  industrious   farming  are  only  boulders 


and  indigestion,  with  a  little  hay.  In  the 
hard  struggle  for  existence  on  such  a  poor  soil, 
the  public  spirit  that  makes  an  attempt  at  gooil 
road  building  is  as  praiseworthy  as  the  meth- 
ods adopted  were  blameworthy.  The  report 
shows  a  very  large  mileage  of  roads  within  the 
town  limits,  as  the  scattered  condition  of  the 
houses  renders  necessary.  The  annual  appro- 
priation for  road  building  is  a  liberal  one 
when  the  resources  of  the  taxpayers  are  con- 
sidered, yet  it  is  only  a  trifle  over  fl8  per 
mile  of  road.  It  is  useless  to  talk  of  macadam 
at  $4,000  a  mile  for  such  a  community;  to  lay 
half  a  mile  of  such  highway  would  cut  oft  tvery 
other  part  of  the  system  of  roads  from  needed 
repairs. 

This  case  may  be  taken  as  one  typifcal  of 
many  towns,  where  the  people  are  willing  to 
do  their  best,  but  where  the  resources  are  piti- 
fully inadequate  to  the  needs.  It  is  a  case 
where  the  preacher  of  thick  macadam  simply 
spreads  useless  ideas,  and  leads  the  taxpayers 
into  wasting  the  scanty  appropriation  they  can 
afford  in  the  hopeless  endeavor  to  make  a 
decent  roadway  of  ditch  refuse  and  sand.  The 
uselessness  of  endeavoring  to  consolidate  such 
stuff  with  a  heavy  steam  roller  is,  however, 
exceeded  by  the  pity  of  tlie  whole  affair.  It 
was  simply  another  attempt  to  copy  blindly 
a  few  of  the  principles  long  and  earnestly 
advocated  by  builders  of  stone  and  gravel 
roads.  These  zealous  farmers  did  not  under- 
stand that  the  principles  on  which  a  successful 
stone  road  is  built  fail  when  separated  and 
applied  only  in  part  to  a  road  of  hardpan  and 
sand. 

Many  years  ago  The  Engineering  Record 
told  its  readers  about  the  extraordinary  success 
01  the  thin  macadam  laid  at  $2,000  a  mile  at 
Bridgeport,  Conn.,  where  the  good  results  of 
the  method  of  construction  led  to  its  continu- 
ance to  the  present  time.  Mr.-  Harriman  is 
building  many  miles  of  such  roads  near 
Tuxedo,  and  similar  work  is  going  on  else- 
where. But  even  these  roads  are  too  expensive 
for  many  localities,  and  The  Engineerin.i; 
Record  earnestly  hopes  that  the  attention  paid 
to  dirt  roads  in  New  York  by  the  State  Engi- 
neer and  his  staff  is  but  an  indication  of  more 
widespread  consideration  of  the  subject  by 
those  in  authority.  For  years  Prof.  Ira  0. 
Baker  has  been  calling  attention  to  this  need, 
and  for  a  long  time  his  voice  was  that  of  one 
crying  in  the  wilderness,  for  all  the  good  that 
came  of  it.  Persistency  has  told,  however,  and 
he  may  well  feel  satisfied  at  the  increasing 
intelligence  of  communities  which  are  purchas- 
ing scrapers,  rollers  and  suitable  carts,,  and 
are  using  them  properly  to  improve  the  for- 
merly derided  dirt  road.  It  is  still  with  us, 
but  the  increased  knowledge  of  the  men  who 
maintain  it  and  the  admirable  plant  for  the 
purpose  now  obtainable  at  low  cost,  are  redeem- 
ing its  character. 


The  Ventilation  of  Subways  received  the  con- 
sideration of  the  Board  of  Health  of  the  De- 
partment of  the  Seine,  France,  last  fall,  and 
apropos  of  the  discussion  in  these  columns,  it 
will  be  interesting  to  record  the  results  of  ob- 
servations by  M.  Haller,  printed  in  the  transac- 
tions of  the  board,  October  31.  From  a  large 
number  of  analyses  of  air  in  the  tunnels  and 
cars  of  the  Metropolitan  railway,  it  was  found 
that  the  carbonic  acid  gas  present  varied  from 
4.25  to  21.4  parts  in  10,000,  generally  from  10  to 
17  in  crowded  cars.  The  average  difference 
between  the  temperature  out  of  doors  and  that 
in  the  cars  was  about  14  degrees  Fahr.  M. 
Halrer  concluded  that  the  only  remedy  lay  in 
mechanical  means — shafts  provided  with  fans — 
and  that  it  would  be  expedient  to  enlarge  the 
windows  and  supply  -electric  fans  in  the  cars. 


The  Manhattan  Valley   Viaduct  of  the 
New  York  Kapid  Transit  Railroad. 

The  west  side  lines  of  the  New  York  Rapid 
Transit  Railroad  e.nerge  from  the  subway 
structure  at  103d  Street  and  are  carried  north 
over  the  Manhattan  Valley  by  a  steel  viaduct 
2,174  feet  in  total  length,  which  reaches  from 
125th  Street  to  133d  Sireet  and  carries  three 
lines  of  track  over  Broadway  and  intersecting 
streets  with  a  minimum  clearance  tor  the  tower 
bents,  of  12 '/L-  feet  above  the  top  of  rail  of  the 
surface  ti-acks  and  a  maximum  height  of  about 
54  feet  from  base  of  rail  to  surface  of  ground. 
At  both  ends  the  viaduct  terminates  with  a 
solid  fill  between  masonry  retaining  walls,  and 
about  450  feet  beyond  the  northern  extremity 
the  tracks  again  enter  the  subway.  The  ground 
slopes  with  comparative  regularity  from  both 
ends  of  the  viaduct  where  the  base  of  rail  is 
only  about  15  feet  above  its  surface  to  Man- 
hattan Avenue,  where  the  depression  is  great- 
est and  the  street  Js  crossed  by  a  168%-foot 
arch  span.  This  span  is  located  symmetrically 
with  the  center  of  the  station  which  it  sup- 
ports, and  is  designed  to  be  the  central  feature 
of  the  steel  construction,  to  present  lines  con- 
sonant with  an  attractive  effect,  and  to  avoid 
unnecessary  obstruction  to  the  street  or  blem- 
ish to  the  landscape. 

On  each  side  of  the  main  span  the  structure 
consists  of  steel  towers  crossed  and  connected 
by  alternate  short  anl  long  span  plate  girders. 
At  the  north  end  of  the  span  there  are  ten 
viaduct  towers  and  at  the  south  end  there  are 
five.  Beyond  these  towers  the  height  of  the 
structure  is  so  much  diminished  that  the  spans 
are  carried  on  single  transverse  bents,  as 
shown  at  the  south  end  of  the  general  eleva- 
tion which  corresponds  to  the  north  end  and 
in  which  two  braced  towers  and  two  single 
bents  have  been  omitted  to  save  space  In  the 
figure.  The  viaduct  is  a  deck  structure,  ex- 
cept the  end  spans,  which  are  made  through 
to  secure  head  room  below,  and  are  supported 
on  masonry  piers  and  retaining  walls  which 
join  the  embankment,  as  shown  in  the  eleva- 
tion.^ 

The  station  over  the  arch  span  is  not 
an  enclosed  structure  and  merely  consists  of  a 
passenger  platform  about  386  feet  long  and  12 
feet  wide  on  the  outside  of  each  outer  track. 
These  platforms  overhang  the  trusses  and  via- 
duct columns  4%  feet  and  are  sheltered  by 
double  cantilever  steel  canopies  about  12  feet 
wide  and  10  feet  high.  They  are  4  feet  above 
the  base  of  rail  and  are  carried  on  pairs  of 
light  lattice-girders  5  feet  deep.  The'  plat- 
foi-ms  are  separately  accessible  by  stairs  and 
by  escalators  at  the  south  ends,  which  carry 
passengers  both  up  and  down.  This  part  of 
the  viaduct  is  about  15  feet  wider  than  the 
remainder  from  which  it  is  accessible  by  stairs 
from  the  ends  of  the  platforms  to  the  narrow 
cantilever  foot  walks  on  each  side  of  the  main 
spans. 

Each  track  is  proportioned  for  a  dead  load 
of  330  pounds  per  linear  foot  and  for  a  live 
load  of  12,500  pounds  per  wheel  on  axles  5 
feet  apart  in  each  pair,  the  pairs  being  alter- 
nately 27  feet  and  9  feet  apart,  making  the 
length  from  center  to  center  of  cars  46  feet, 
with  a  total  load  of  100,000  pounds.  A  trac- 
tion load  is  assumed  at  20  per  cent,  of  the  live 
load  and  in  either  direction,  and  a  wind  pres- 
sure of  500  pounds  per  linear  foot  is  assumed 
over  the  whole  structure.  Longitudinal  gird- 
ers over  27  feet  long  and  transverse  girders 
have  unit  flange  stresses  of  10,000  pounds, 
longitudinal  girders  under  27  feet  long  and 
floor  beams,  8,000  pounds  per  square  inch.  Shop 
rivets  are  proportioned  for  a  bearing  of  15,000 
pounds  and  a  shear  of  7,500  pounds  per  squarf 
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inch;    field  rivets  for  12,000  pounds  and  6,000 
l)oand8  respectively. 

The  towers  at  the  ends  of  the  arch  span 
are  essentially  duplicates,  each  made  with  six 
vertical  columns,  three  in  each  transverse  bent 
X-braced  with  stiff  diagonals  and  horizontal 
struts  having  riveted  connections  on  all  faces. 
The  lower  horizontal  struts  on  all  sides  are 
latticed  girders  with  horizontal  top  chords  and 
<-urved  bottom  chords  with  a  clearance  of  12  M- 
feet  above  the  ground  to  allow  for  unrestricted 
traffic  underneath.  The  columns  have  H-shap- 
ed  cross  sections  made  with  a  built  I-beam 
having  its  flanges  reinforced  with  channels.  All 
connections  to  the  braces  are  made  with  jaw 
plates  shop-riveted  across  the  faces  of  the  col- 
umns and  field-riveted  to  the  ends  of  the  struts. 
The   tops   of    the    columns    are    connected    by 


V  fhnels 


special,  and  half  of  one  panel  is  replaced,  as 
shown,  by  a  solid  web  plate  stiffened  with 
flange  angles  and  pierced  with  large  rectangu- 
lar openings  to  give  clearance  for  the  escalator. 
This  bracing  does  not  occur  in  the  other  bent 
of  the  tower  where  both  panels  are  like  the  one 


shown  at  the  left  in  the  elevation  of  bent  No. 
14,  except  that  the  lower  end  of  one  of  the 
X-braces  is  omitted  to  give  clearance  for  the 
escalator  adjacent  to  the  center  column. 

The  arch  span   has  three  lattice-girder,  two- 
hinge    ribs   2414    feet    apart    on    centers.      The 
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Plan  of  Laterals. 
Arch  Diagrams. 

transverse  plate  girders         ^- 
seated      across      their      f^''^  •jdliAMkhS  ^ 
csps;  to  them  are  web-  I  r  ^  r 

connected  longitudinal 
plate  girders  and  I- 
beam  stringers  to  car- 
ry the  track  and  plat- 
form as  indicated  in 
the  general  plan.  Across 
the  top  of  each  tower 
there  are  six  longitudi- 
nal plate  girders  about 
3  feet  deep  and  5  feet 
apart  on  centers.  The 
diagonal  bracing  struts 
are  made  with  two 
pairs  of  3x2i4-angle8 
latticed  together  back 
to  back  in  I-shaped 
cross  sections.  The  in- 
termediate horizontal 
stmts  are  made  with 
3z3-inch  angles  latticed 
together  in  box-shaped 
cross  sections  and  are 
connected  to  them  at 
intersections  with  wide 
flange  cover-plates. 

In  the  bent  nearest 
the  arch  span  on  the 
south  side,  the  trans- 
verae  bracing  is  made 


Cross   Strut  at  Post.'^   E,K,M,Y. 
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Half    Sections  of    Arch    Span. 
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Longitudinal  Section  of  Tower  15-14- . 

Tower   at    End     of    Arch     Span. 


Elevation     of    Bent  14  . 
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center  line  of  each  rib  Is  a  parabolic  curve; 
but  the  two  sides  are  not  equal  about  the 
crown.  This  discrepancy  arises  because  one 
skew-back  hinge  is  5  feet  lower  than  the  other, 
although  both  are  on  the  game  symmetrical 
curve  as  shown  in  the  diagram.  Each  semi- 
arch  supports  six  equi-distant  vertical  spandrel 
posts  which  carry  the  roadway.  The  spacing 
between  them  is  slightly  different  on  opposite 
sides  of  the  arch  center;  but  the  difference  is 
not  noticeable  in  the  structure.  At  the  foot  of 
each  spandrel  post,  and  intermediate  between 
them,  there  is  a  vertical  member  in  the  arch 
rib  which,  together  with  the  single  system  of 
diagonals,  forms  its  web  system. 

The  arch  truss  has  parallel  chords  6  feet 
apart  on  centers  converging  at  the  ends  to  re- 
ceive the  cast  steel  bearings  from  the  skew- 
back  pins.  Each  chord  has  an  H-shaped  cross 
section  throughout  made  with  four  6x6-lnch 
angles  and  15-inch  flange  plates.  At  panel  points 
there  are  short  sections  of  the  web  plates 
which  extend  beyond  the  inner  flange  of  the 
chord  to  form  gussets  receiving  the  field-riveted 
connections  of  the  web  members.  The  rein- 
forcement plates  on  both  flanges  of  the  chords 
are  continuous;  and  are  slotted  where  neces- 
sary to  clear  the  projecting  gusset  plates.  In 
both  chords  the  section  is  the  same  and  is 
diminished  from  a  maximum  at  the  springing 
to  a  minimum  at  the  crown.  The  trusses  will 
be  shipped  in  four  pieces,  each  field-spliced  at 
the  haunches  and  at  the  crown.  The  web  mem- 
bers of  the  trusses  are  all  composed  of  two 
pairs  of  angles  riveted  together  back  to  back 
to  make  a  cruciform  cross-section  engaging  on 
Its  center  line  the  gusset  connection  plates. 

The  details  shown  are  for  the  center  truss 
which  is  much  heavier  than  the  side  trusses 
which,  however,  correspond  throughout  to  the 
details  at  the  skew-back  and  crown.  In  the 
side  trusses  the  maximum  chord  sections  each 
consist  of  four  6x6x7/lG-inch  angles,  two  ISxi.^- 
inch  plates  and  two  15x%-ineh  plates,  and  the 
web  members  each  consist  of  four  4x3%x^^- 
inch   angles.     All    spandrel    columns  have   I- 
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Blwped  cross  sections  made  with  two  pairs  of 
6x3t-jxVj-inL'h  bulb  angle  latticed  and  engaging 
the  gusset  extensions  of  the  chord  web  plates. 
They  carry  transverse  floor  beams  3  feet  deep, 
which  support  the  six  longitudinal  lines  of 
15-inch  60-pound  1-beani  stringers  under  the 
centers  of  the  track  rails,  and  the  four  lines 
of  lattice-girders  5  feet  deep  which  carry  the 
passenger  platforms. 

The  floor  beams  are  framed  in  at  the  tops  of 
the  spandrel  posts  and  the  stringers  are  seated 
on  the  top  flanges  of  the  floor  beams  with  their 
ends  web-spliced  continuously  and  having  ex- 
pansion joints  at  their  connections  to  the  tow- 
ers at  both  ends  of  the  span.  Each  pair  of 
stringers  and  girders  is  braced  by  zigzag  hori- 
zontal 3x3-inch  lateral  angles,  and  the  floor 
system  has  4x3xVi-inch  X-brace  angles  from  the 
ends  of  alternate  floor  beams,  in  the  planes  of 
the  upper  flanges  of  the  floor  beams.  The  arch 
ribs  are  connected  by  thirteen  transverse 
struts  in  vertical  planes,  one  at  the  foot  of  each 
spandrel  post.  Each  strut  is  a  light  lattice- 
girder  5  feet  deep  with  its  flanges  just  clearing 


bottom  flanges  which  extend,  like  knee  braces, 
almost  to  the  skew-back  pins. 

The  viaduct  spans  on  both  sides  of  the  arch 
vary  from  71.81  feet  to  46  feet  in  length.  Be- 
tween towers  most  of  them  are  60  feet  long, 
and  between  single  bent  supports  50  feet.  The 
lengths  of  all  towers  are  26.01  feet.  In  all  deck 
spans  the  top  laterals  are  single  3x3x'K)-inch 
angles  and  the  bottom  laterals  of  tower  spans 
are  4x3x%-inch  angles.  The  two  sets  of  cross 
frames  in  each  span  have  3x3x%-inch  flange 
angles  and  3x2Vix%-inch  web  angles.  All  col- 
umns are  made  with  two  15-inch  40- 
pound  channels  having  rounded  corners, 
four  6x3Vjx%-ln(h  angles  and  one  ISxi/.- 
inch  web  plate.  All  transverse  girders 
are  31%-feet  long  with  a  70x%-lnch 
web  and  four  6x4x9/16-lnch  angles.  In  all 
longitudinal  girders  the  webs  are  72x%-inch 
plates,  except  for  the  inside  girders  across  the 
tops  of  the  towers,  w.iich  have  30x%-inch  webs. 

The  outside  tower  girders  have  their  flanges 
made  with  pairs  of  5x3i/ix7/16-inch  angles.  All 
other    longitudinal    girders    have   their   flanges 


ERECTION  OF  VIADUCT   WITH   TRAVELING   DERRICK. 


those  of  the  arch  rib,  and  is  riveted  through 
end  gusset  plates  to  the  vertical  web  members 
of  the  ribs.  There  is  a  system  of  X-bracing  in 
the  curved  plane  of  the  top  chords  of  the  ribs 
which  just  clears  the  transverse  struts.  Each 
diagonal  is  composed  of  a  pair  of  5x3x%-inch 
angles  riveted  together  back  to  back  and  con- 
nected at  the  ends  to  giisset  plates  on  the  lower 
flanges  of  the  top  chords  of  the  ribs. 

At  the  first  and  fourth  spandrel  posts, 
counting  from  the  south  skew-back,  the  trans- 
verse struts  of  the  west  side  of  the  arch  carry 
at  the  center  of  the  top  flange,  a  vertical  post, 
which  is  in  the  center  of  the  side  track,  and 
supports  the  end  of  the  floor  beam  section  as 
shown  in  the  part  cross-section  of  the  span  at 
point  O.  At  this  point  the  floor  beam  is  not 
continuous;  but  is  made  with  two  sections, 
acting  as  cantilevers  for  the  support  of  the 
stringers  and  connected  together  simply  by 
pairs  of  horizontal  angles  in  the  lines  of  their 
top  flanges.  The  end  transverse  struts  at  points 
A.  and  y  are  plate-girder  portals  with  curved 


made  with  pairs  of  Cx6-inch  angles  from  7/16 
to  %  inches  thick,  according  to  span.  The  69- 
foot  and  72-foot  girders  have  their  flanges  re- 
inforced with  single  13x9/16  and  13x%-inch 
plates  44  and  45  feet  long.  The  through  spans 
at  the  ends  of  the  viaduct  have  their  longi- 
tudinal girders  86  and  65  feet  long  respectively, 
made  with  90x%-inch  webs,  6x6-inch  angles  and 
14-inch  cover  plates,  the  number  and  thickness 
of  the  latter  varying  with  the  span.  These 
girders  support  transverse  floor  beams  about 
10  feet  apart,  which  have  20x%-inch  webs  and 
pairs  of  5x3Vixi^-inch  flange  angles.  Twelve 
lines  of  12-inch  I-beam  stringers  are  web-con- 
nected to  the  floor  beams. 

In  the  regular  spans  of  the  viaduct  the  trans- 
verse girders  have  70x%-inch  webs  and  6x4x 
9/16-inch  flange  angles,  are  31%  feet  long,  and 
are  seated  on  the  caps  of  columns  20  feet  9 
Inches  apart  at  the  north  end  of  the  viaduct 
and  20  feet  3  inches  apart  at  the  south  end  of 
the  viaduct.  The  cantilever  ends  of  the  girders 
carry  light  angle  iron  brackets  supporting  at 


the  level  of  the  top  flange  the  foot  walks  for 
the  employes.  The  trestle  bents  have 
no  transverse  or  longitudinal  bracing  but 
are  stiffened  by  deep  solid  plate  knee  braces 
with  curved  stiffening  angles  on  the  lower 
edges  and  having  their  webs  perforated  with 
large  circular  holes.  The  upper  flanges  of 
these  braces  are  riveted  to  the  lower  flanges  of 
the  transverse  girders.  The  columns  have  H- 
shaped  cross  sections  built  up  with  a  central 
I-beam,  made  of  four  angles  and'  a  web  plate, 
and  having  a  pair  of  channels,  with  their 
flanges  turned  in,  riveted  to  the  angle  flanges 
for  reinforcement.  Vertical  flat  bars  are  rivet- 
ed to  the  upper  ends  of  the  column  flanges  and 
project  about  20  inches  above  the  bottoms  of 
the  transverse  girders  to  engage  the  flanges 
of  connection  angles  riveted  to  the  vertical 
web  stiffeners.  The  lower  ends  of  the  columns 
have  extended  bases  which  are  seated  on  offset 
concrete  piers  and  anchored  to  reaction  bars 
embedded  in  the  lower  part.  The  anchor  bolts 
take  bearing  on  reinforced  shelf  angles  riveted 
to  the  faces  of  the  columns,  and  are  enclosed  in 
convex  cast  iron  guards  which  protect  the  feet 
of  the  columns. 

The  longitudinal  girders  are  72  inches  deep 
and  have  6x6-inch  flange  angles  and  4x3-inch 
vertical  web  stiffener  angles.  They  are  shop- 
spliced  in  the  middle  and  the  outer  pair  has  a 
curved  bracket  riveted  to  every  alternate  web 
stiffener  angle  to  carry  the  cantilever  footwalk. 
The  outer  ends  of  these  brackets  are  connected 
by  a  10-iuch  fascia  channel  with  vertical  web. 
All  the  fixed  ends  of  these  girders  are  web- 
riveted  to  the  transverse  girders  and  they  are 
set  so  that  their  top  flanges  clear  the  tops  of 
the  transverse  girders,  the  webs  of  the  longitu- 
dinal girders  being  notched  to  clear  the  trans- 
verse girder  flanges.  The  top  flange  angles  of 
the  longitudinal  girders  take  bearing  on  the 
transverse  girders  and  are  connected  by  web 
splice  plates  riveted  at  fixed  joints  and  having 
bolts  in  slotted  holes  at  the  expansion  joints, 
four  panels  or  about  200  feet  apart. 

The  longitudinal  girders  are  braced  together 
in  pairs  by  zigzag  lateral  angles  in  the  planes 
of  the  top  and  bottom  flanges.  The  two  girders 
of  each  pair  are  also  X-braced  by  sway  frames 
at  the  ends  and  at  two  intermediate  points  of 
each  span.  The  pairs  of  longitudinal  girders 
are  braced  together  by  horizontal  struts  in  the 
planes  of  the  top  chords  at  two  intermediate 
points  in  the  regular  spans. 

The  Cost  of.  Filtering  the  Water  Supply  of 
Atlanta,  Ga.,  during  1902,  is  stated  in  the  annual 
report  of  Superintendent  Park  Woodward  to 
have  been  $1.90  per  million  gallons.  The  total 
supply  pumped  was  2,511,700,000  gallons.  The 
amount  of  alum  used  per  gallon  of  water  was 
3/7  grain.  The  total  cost  of  $5,688.04  is  itemized 
as  follows:  Alum,  f 3,038;  wages  of  filtermen, 
$1,320.75;  water  used  in  washing  filters,  $338.87; 
coal  used,  $26.40;  maintenance,  $173.80;  im- 
provements, $790.22.  The  cost  of  delivering  the 
filtered  water  to  the  consumers  was  57.77  cents 
per  million  gallons.  The  daily  per  capita  con- 
sumption of  water  is  about  C8  gallons. 


To  Fill  Engineering  Vacancies  has  been  the  aim 
of  the  Engineering  Agency,  Monadnock  Building 
Chicago,  for  ten  years.  During  this  time  places 
have  been  secured  for  over  5,000  technical  men, 
but  at  present  the  demands  for  such  men  are 
greater  than  can  be  met.  The  agency  exercises 
care  in  its  recommendations,  and  every  man 
who  registers  is  required  to  give  a  complete 
record  of  his  experience.  Persons  found  un- 
suitable on  investigation  are  not  permitted  to 
register,  and  their  registration  fees  are  re- 
funded. There  are  many  vacancies  on  the 
agency's  list. 
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The  Philadelphia  Filtration  System.- 
Upper   Roxborough  Filters. 


-II. 


The  second  plant  of  the  Philadelphia  filters 
to  be  put  under  construction  was  the  one  situ- 
ated close  to  the  Upper  Roxborough  reservoir. 
The  system  includes  four  filtration  plants,  as 
mentioned  in  the  general  article  published  in 
The  Engineering  Record  of  January  3,  in 
which  were  given  some  facts  about  the  Lower 
Roxborough  filtration  plant,  more  fully  de- 
scribed in  an  earlier  issue.  The  Upper  Rox- 
borough filters  are  about  a  half-mile  from  the 
Lower  Roxborough  plant,  but  are  about  80  feet 
higher,  being  on  the  top  of  the  hill,  and  were 
so  located  in  order  to  take  advantage  of  tne 
Upper  Roxborough  reservoir  as  a  sedimenta- 
tion basin  and  to  gain  the  increased  pressure 
on  the  gravity  distribution  pipe  system.  This 
plant,  like  the  Lower  Roxborough  plant,  will 
be  supplied  with  water  from  the  Schuylkill 
River  by  the  Shawmont  pumping  station. 


a  net  filtering  area  of  al)out  .7  acre.  The 
capacity  of  the  plant  is  based  on  a  nominal 
rate  of  filtration  of  3,000,000  gallons  per  acre 
per  day,  allowing  one  filter  to  be  out  of  service. 
The  piece  of  land  acquired  here  is  large  enough 
to  permit  the  construction  of  additional  filters. 
Space  has  been  reserved  for  another  filtered 
water  basin,  also.  This  plant  is  now  suffi- 
ciently near  completion  for  a  description  of  its 
design  and  construction.  It  is  anticipated 
that  it  will  be  ready  for  service  by  next  J\iue. 
No  provision  has  been  marde  here  for  prelim- 
inary, or  roughing,  filters  such  as  are  to  be  in- 
stalled at  the  Lower  Roxborough,  Belmont  and 
Torresdale  plants. 

The  filters  being  about  5  feet  higher  than  the 
highest  water  in  the  adjacent  reservoir,  settled 
water  will  be  supplied  by  pumps,  which  have 
recently  been  installed  in  an  addition  built  dur- 
ing the  past  year  to  the  auxiliary  pumping- 
station  situated  beside  the  Lower  Roxborough 
reservoir.      The  equipment   includes   three   18- 
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General  Plan  of  Upper  Roxborough  Filters. 


The  Upper  Roxborough  reservoir,  completed 
in  1893,  consists  of  two  basins  25  feet  deep, 
with  a  total  capacity  of  147,000,000  gallons, 
thus  affording  ample  sedimentation  for  the  fil- 
ters, the  nominal  capacity  of  which  will  be 
about  14,700,000  gallons  in  each  twenty-four 
hours.  Because  of  its  relatively  large  capacity 
this  reservoir  will  make  it  possible  to  main 
tain  a  reserve  supply  of  water  at  an  effective 
elevation  for  the  gravity  service  to  the  district 
supplied  by  the  filters.  The  general  arrange- 
ment of  this  filter  plant  is  shown  in  one  of  the 
accompanying  drawings.  It  consists  of  eight 
covered  sand  filters,  a  covered  filtered  water 
basin,  and  courts  for  washing  and  storing  filter 
sand.  The  top  of  the  hill  being  flat,  the  filters 
are  all  on  one  level  instead  of  being  arranged 
in  steps  as  in  the  Lower  Roxborough  plant, 
but  the  filtered  water  basin  is  at  a  lower  level 
than  the  filters.  Each  filter  is  140  feet  8  inches 
by  219  feet  10  inches  on  the  neat  lines  and  has 


inch  centrifugal  pumps  driven  by  direct-con- 
nected vertical  compound  condensing  engines. 
The  pumps  and  engines  were  furnished  by  the 
Henry  R.  Worthington  Company.  Water  from 
the  Upper  Roxborough  reservoir  will  be  sup- 
plied to  these  pumps  under  a  head  not  less 
than  about  45  feet  nor  greater  than  65  feet 
above  the  engine  room  floor,  and  will  be  de- 
livered by  them  against  a  constant  head  of  70 
feet  above  the  engine  room  floor.  The  net 
hydrostatic  head  thus  ranges  from  5  to  25  feet. 
and  the  pumps  are  required  to  work  smoothly 
under  all  conditions  of  head  while  discharging 
at  rates  of  7,000,000  to  10.000,000  gallons  per 
twenty-four  hours.  The  reasons  for  this  ar- 
rangement and  location  of  the  pumping  plant 
wer^  the  economy  in  construction  and  opera- 
tion of  the  station,  the  use  of  existing  boilers 
III  the  old  portion  of  the  station  and  the  lesser 
diffi<iilty  in  the  delivery  of  fuel  and  supplies, 
which  together  overl)alanced  the  increased  out- 


lay for  mains  and  the  slight  increase  in  the 
Iriction  head  on  the  pumps.  The  water  will 
be  fed  to  the  pumps  through  2,200  linear  feet 
of  36-inch  cast-iron  pipes,  and  the  force  mains 
consist  of  2,000  feet  of  36  and  30-lnch  cast- 
iron  pipe  and  1.180  feet  of  48-inch  pipe. 

The  filters  and  the  filtered  water  basin  are 
of  the  masonry  gi-oiuod  arch  and  pier  construc- 
tion frequently  adopted  for  filtration  plants, 
but  two  or  three  innovations  in  the  design  are 
worthy  of  notice.  The  piers  are  wholly  of 
Portland  cement  concrete  instead  of  brick  as 
in  works  previously  designed.  The  outside 
walls  and  half  arches  are  given  a  form  closely 
resembling  the  half-section  of  an  aqueduct  of 
the  type  made  familiar  by  the  Wachusett  and 
Weston  aqueducts  of  fae  Boston  Metropolitan 
Water- Works.  A  layer  of  clay  puddle  12  inches 
thick  was  laid  beneath  the  masonry  and  a  layer 
18  to  24  inches  thick  carried  up  around  the  out- 
side walls  to  a  level  1  foot  above  high  water,  for 
the  purpose  of  increasing  the  water-tightness. 

All  masonry  is  Portland  cement  concrete. 
Floor  and  roof  arches  are  6  inches  thick  at  the 
crown.  The  piers  are  15  feet  10  inches  apart 
on  centers  in  both  directions;  are  22  inches 
square  above  the  sand,  and  increase  to  ,S4 
inches  square  at  their  bottoms.  A  2-inch  tile 
drain  is  built  into  the  middle  of  each  pier,  ex- 
tending from  an  open  top,  guarded  by  a  brass 
strainer  in  the  depression  over  the  pier,  to  a 
quarter  bend  which  has  an  outlet  through  the 
side  of  the  pier.  7  inches  above  the  normal  top 
of  the  sand.  Cast-iron  sleeves  8  inches  in 
diameter  are  laid  horizontally  through  the  tops 
of  the  piers  of  one  row  in  each  filter  to  carry 
the  sand  ejector  pipes.  The  outer  surfaces  of 
the  roof  arches  and  the  inner  surfaces  of  the 
floor  arches  are  parabolic  and  the  inner  sur- 
faces of  the  roof  arches  are  elliptical.  Cylin- 
drical cast-iron  blocks  3%  inches  long  and  2 
inches  in  diameter,  with  a  rim  5%  inches  in 
diameter  at  the  upper  end.  are  set  flush  in  the 
roof  of  each  filter  and  the  filtered  water  basin, 
near  the  crowns  of  the  arches,  and  are  tapped 
to  receive  supports  for  electric  light  hangers. 

itT  alternate  bays  and  alternate  rows  in  each 
filter  beginning  at  the  dividing  wall,  openings 
tor  light  and  ventilation  are  formed  in  the 
crown  of  the  arch,  with  concrete  walls  carried 
up  6  inches  above  the  top  of  the  earth  filling, 
"s  shown  in  one  of  the  illustrations.  There 
are  similar  openings  in  the  roof  of  the  filtered 
water  basin  but  they  are  spaced  farther  apart. 
These  openings  are  provided  with  cast-iron 
frames  and  two  steel  covers  of  the  style  shown. 
The  upper  covers  of  the  filtered  water  basin 
are  provided  with  locks. 

The  dividing  walls  are  22  inches  thick  above 
the  normal  sand  level,  and  increase  to  34  inches 
at  the  base.  They  are  seated  in  grooves  about 
3  inches  deep  formed  in  the  floor  and  the  union 
with  the  floor  is  further  reinforced  by  dowels 
of  3x3x%-inch  steel  angles  spaced  5  feet  apart 
along  the  center  line,  projecting  6  inches  into 
the  wall  and  6  inches  into  the  floor.  At  inter- 
vals of  20  feet,  2-inch  tile  drains  are  buried  in 
the  walls  similarly  to  those  in  the  piers,  and  a 
2-inch  drain  is  laid  along  the  valley  in  the  roof 
over  the  walls,  with  one  cubic  foot  of  gravel 
per  linear  foot  around  the  tiles.  The  walls 
were  built  irom  base  to  springing  line  of  archos 
in  monolithic  sections  about  8  feet  long.  The 
shafts  of  the  piers  were  formed  in  place  as 
monoliths.  The  floors  were  majje  in  square 
blocks  so  chosen  that  each  could  be  formed  in 
the  easiest  way  with  a  straight  screed  and 
curved  guides,  alternate  blocks  being  laid  first 
and  the  intermediate  ones  filled  in  after  the 
first  had  set.  If  cracks  occurred  at  the  joints 
they  were  grouted  with  cement.  The  vaulting 
was  placed  so  that  the  section  over  each  pier, 
included  between  the  center  lines  of  the  adja- 
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cent  arches,  was  a  monolith.  The  entire  upper 
surface  of  the  vaulting  was  trowelled  smooth. 

The  filtered  water  basin  is  similar  in  con- 
struction to  the  filters,  but  the  columns  are  of 
uniform  cross-section  22  inches  square  for  the 
full  height  of  15  feet  and  have  not  the  2-incb 
inlet  drains  for  the  surface  water  underneath. 
Instead,  all  surface  water  is  scrupulously  ex- 
cluded. The  depressions  over  the  piers  are 
filled  with  puddle,  which  is  carried  up  to  give 
a  thickness  of  about  4  inches  over  the  crowns 
of  the  arches  and  gi-aded  so  as  to  shed  the 
water  to  roof  drains.  For  the  interiors  of  the 
filters,  filtered  water  basin  and  the  regulating 
chambers  the  forms  were  made  with  planed 
and  matched  boards,  and  all  exposed  surfaces 
of  concrete  are  smooth,  showing  the  mortar 
only.  Occasional  voids  found  on  removing  the 
forms  were  pointed  at  once  with  1  to"3  mortar. 

All  concrete  usjid  in  the  structures  is  made  of 
one  part  approved  Portland  cement,  of  the 
same  compactness  as  in  the  original  pac^ge, 
three  parts  sand  and  five  parts  broken  stone, 
by  volume.  The  cement  was  not  accepted  on 
less  than  7  days'  test  and  satisfied  the  follow- 
ing specifications:  Specific  gravity  not  less 
than  3.1;  residue  by  weight  on  No.  50  sieve,  1 
per  cent.;  on  No.  100  sieve,  10  per  cent.,  and  on 
No.  200  sieve,  25  per  cent;  anhydrous  sulphuric 
acid,  not  more  than  1.75  per  cent;  initial  set, 
not  less  than  20  minutes;  and  the  following 
tensile  strengths  of  briquettes  of  1  to  3  stand- 
ard quartz  mortar,  seven  days,  170  pounds,  28 
days  240  pounds.  The  sand  used  for  concrete 
was  a  bank  sand,  a  natural  mixture  of  fine  and 
coarse  particles,  from  which  all  pebbles  larger 
than  %  inch  were  screened  out.  More  than  3 
per  cent,  by  weight  of  clay  or  other  impurities 
was  cause  for  rejection.  The  ballast  consisted 
of  gravel  or  broken  stone  varying  from  ^-inch 
to  1%  inches  in  diameter.  Some  concrete  was 
mixed  wet  and  some  contained  just  enough 
moisture  to  have  a  film  of  water  on  the  surface 
after  ramming.  Tests  indicate  that  the  dryer 
concrete  is  slightly  stronger  and  is  nearly  or 
quite  as  water-tight  as  the  wet.  All  concrete 
was  mixed  in  Carlin  cubical  mixers,  and  was 
deposited  usually  in  layers  of  9  inches  or  less. 
Excepting  that  which  was  mixed  wet,  the  con- 
crete was  rammed,  and  for  this  purpose  pneu- 
matic tampers  made  by  the  Philadelphia  Pneu- 
matic Tool  Company  were  used.  These  tam- 
pers proved  efiScient  and  economical  and,  it  is 
said,  the  men  did  not  dislike  them  and  shirk 
the  ramming  as  is  so  generally  true  with  the 
old-fashioned  rammer.  It  is  claimed  that  one 
man  with  this  tool  accomplished  as  much  as 
twelve  to  twenty  men  would  with  the  ordinary 
rammer.  These  tampers  were  used  also  on 
the  puddle  wherever  the  rollers  could  not  be 
used. 

The  piers  and  walls  of  the  filters  were  bat- 
tered near  the  bottom  not  merely  for  structural 
reasons  but  to  insure  contact  with  the  sand 
and  prevent  the  direct  passage  of  raw  water 
to  the  underdrains,  this  construction  being  pre- 
ferred to  the  stepped  offsets  used  in  some  other 
filtration  plants  to  accomplish  the  same  end. 
To  further  increase  the  water-tightness  of  the 
filters  and  the  filtered  water  basin  the  interior 
surfaces  below  the  high-water  level  were  coated 
with  a  solution  of  silicate  of  soda  applied  with 
a  whitewash  brush.  Twelve  barrels  were  re- 
quired for  two  coats  in  one  filter.  The  solution 
cost  about  |6  a  barrel  of  600  pounds.  Of  course 
some  cracks  have  occurred  in  the  concrete,  but 
few  If  any  have  been  serious.  They  have  been 
caused  mostly  by  shrinkage  during  setting  or 
by  temperature  changes,  and  whenever  discov- 
ered have  been  pointed  or  grouted. 

The  eflBcacy  of  the  various  expedients  for  se- 
curing water-tightness  is  indicated  by  the  re- 
sults of  tests  for  leakage.      leakage  tests  of 


seven   of  the  eight   Upper  Roxborough  filters 
gave  the  following  results: 

No.   1 ,  one  week's   test No  leakage 

No.  2,  one  week's    test No  leakage 

No.  3,  one  week's   test 690  gallons  In  24  hours 

No.  4 Not  yet  tested 

No.  5,  one  week's   test 1.150  gallons  In  24  hours 

No.  «,  one  week's    test 460  gallons  in  24  hours 

No.  7,  one  week's    test 1,840  gallons  In  24  hours 

No.  8.  one  week's   test 1,150  gallons  In  24  hours 


This  leakage  should  be  balanced  against  the 
amount  of  water  that  will  daily  pass  through 
the  filters,  which,  with  the  water  having  ten 
clays  subsidence,  is  expected  to  be  at  the  rate  of 
3,150,000  gallons  per  24  hours,  showing  for  filter 
No.  7,  the  worst  of  the  series,  at  the  rate  of  .06 
of  one  per  cent,  of  the  capacity  of  the  filter. 
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The  rule  applying  to  the  Belmont  and  Torres- 
dale  filters,  with  which  the  contractor  must 
comply,  is  not  more  than  1,000  gallons  loss  in 
24  hours  for  a  filter  of  %  acre  net  sand  area. 
The   clear   water   basin   on    a   two    weeks   test 


under  the  contract,  and  for  all  leakage,  break- 
age or  other  damage  that  may  occur  by  reason 
of  the  construction  under  the  contract  for  five 
years  after  the  date  of  its  completion." 

The  contractor  began  work  May  15,  1901, 
excavations  for  the  pipes,  sewers  and  the  fil- 
tered water  basin  being  first  undertaken.  All 
filters  are  in  excavation.  The  land  was  cleared 
of  brush,  trees  and  refuse  and  the  loam  top 
soil  removed  and  kept  in  storage  banks  for 
dressing  the  finished  embankments.  Most  of 
the  excavations  were  in  micaceous  clay  or 
clayey    gravel.         All     large    excavations    were 


furrowed  or  picked  to  bond  the  materials  of 
the  embankments,  which  were  placed  In  6-lnch 
layers  and  rolled  with  grooved  rollers  weighing 
about  one  ton  per  linear  foot.  During  rolling 
the  earth  was  kept  moist  but  not  wet  enough  to 
be  sticky.  Progress  on  the  embankments 
around  the  filters  and  the  filtered  water  basin 
was  regulated  by  the  construction  of  the  ma- 
sonry, and  the  embankments  were  not  built 
against  the  side  walls  until  the  arches  at  the 
top  were  sprung. 

The  puddle  was  made  of  one  part  of  plastic 
red  clay  from  Swedeland,  Pa.,  one  part  of  red 


PNEUMATIC  TAMPER. 

indicated  no  leakage  whatever.  The  remarl^ 
able  tightness  of  the  works  now  being  con- 
structed at  Philadelphia  can  be  attributed 
solely  to  the  extreme  care  exercised  in  the  se- 
lection and  placing  of  the  materials  for  the 
]mddle  lining,  because  the  sections  of  concrete, 
as  will  be  noticed,  are  too  thin  to  produce  an 
impervious  structure. 

The  general  contract  for  the  Upper  Roxbor- 
ough  filters  was  made  May  8,  1901,  with  Mr. 
D.  J.  McNichol,  who  is  also  the  general  con- 
tractor for  the  Lower  Roxborough  plant,  and 
to  whom  was  awarded  in  December,  1901,  a 
separate  contract  for  furnishing  and  placing 
the  filter  sand  and  gravel  and  the  underdrains 
in  both  plants.  These  agreements  cover  prac- 
tically all  the  work  connected  with  the  con- 
struction and  equipment  of  the  filtration  plants. 


CENTERING    FOR   FILTERS. 


made  by  wheeled  scrapers  or  by  two  Austin 
Manufacturing  Company  steam-driven  exca- 
vators, which  discharged  the  materials  directly 
into  wagons.  Whenever  excavations  were  made 
below  the  grade  desired  the  depressions  were 
filled  with  well  rammed  puddle  or  concrete  or 
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except  the  machinery  elsewhere  mentioned, 
and  include  the  requirement  that  "he  shall  be 
held  liable  for  keeping  in  perfect  repair  and 
good  order  the  whole  of  the  work  constructed 


both,  according  to  circumstances.  Selected 
materials  were  reserved  and  used  for  fills  and 
embankments.  From  the  sites  of  the  embank- 
ments the  top  soil  was  removed  and  the  ground 


clay  from  Delaware  City,  Del.,  and  two  parts 
sandy  gravel  or  broken  stone  smaller  than  % 
inch  in  greatest  diameter.  The  clay  was 
giound  in  pug  mills  to  reduce  all  lumps  and 
thorotighly  mixed  with  the  stone  or  gravel,  a 
suitable  quantity  of  water  being  added  to  make 
a  stiff  paste.  While  plastic  the  puddle  was 
spread  in  layers,  8  inches  thick,  in  large  areas, 
and  while  drying  was  repeatedly  rolled  with 
grooved  rollers  weighing  about  half  a  ton  per 
linear  foot,  until  all  shrinkage  cracks  were 
closed  and  the  mass  thoroughly  compacted  so 
as  to  be  water-tight.  The  final  rolling  reduced 
the  layer  of  puddle  to  6  inches  in  thickness. 
In  case  of  unequal  drying  in  spots,  durin'g  the 
process  of  rolling,  the  dryer  places  were 
sprinkled  lightly.  Each  layer  was  well  consoli- 
dated and  dried  before  another  was  placed  upon 
it.  The  rapidity  of  drying  varied  with  weather 
and  other  conditions,  but  it  required  usually 
about  3  days  for  each  layer. 

The  filling  over  the  filters  and  the  filtered 
water  basin  was  of  a  different  nature  from  the 
rolled  embankments.  Over  the  arches  of  the 
filters  there  were  placed  first  4  inches  of  gravel, 
above  which  there  are  12  inches  of  selected, 
light  loose  earth  and  8  inches  of  loam.  The 
filling  on  top  of  the  filtered  water  basin  was 
similar  excepting  that  puddle  took  the  place 
of  gravel.  The  corners  at  the  tops  and  the 
angles  at  the  bottom  of  the  embankment  are 
rounded,  the  bottoms  being  finished  to  curbs 
at  the  courts  and  drives  and  graded  into  the 
natural  surface  elsewhere.  Th^  embankments 
over  filters  and  the  filtered  water  basin  were 
not  rolled,  the  filling  being  arranged  to  convey 
the  surface  water  promptly  to  the  drains.  The  . 
embankments  have  been  seeded,  and  sods  were 
placed  along  the  edges  of  the  courts  and  drive- 
way and  in  similar  positions. 


3» 

The  approximate  final  quantities,  under  con- 
tract No.  12,  for  the  Upper  Roxlwrough  aitei-s 
are: 

Escsvatlon.   unclassified,  cubic  yards l-^'H^^ 

Puddle,    cubic    .yards .'ii'f-. 

Concrete,    cubic    vards L8.5»l 

Embankment,  cubic  yards ^"o ,3 

Top    soil,    cubic    .yards }!^-?SS 

Uranollthic  iwyenient,   square  yards ^Y.-Vi^ 

Straight  curb,    linear   feet ■  ■  ■  ■  '^'fis 

Curyed  curb,   linear   feet •i'J<> 

CaR-iron   pipe   and    specials,   tons I,2o0 

I  To  be  continued.) 


An  Industrial  Plant  Aerial  Tramway. 


An  Interesting  double  line  aerial  tramway 
4,000  feet  long,  recently  installed  by  thf.  John 
A.  Roebllng's  Sons  Company  for  the  Pittsburg 
Plate  Glass  Company,  at  Ford  Cfty,  Pa.,  pre- 
sents some  interesting  and  novel  features,  and 
was  designed  by  Mr.  S.  A.  Cooney,  C.  K.  It  has 
a  capacity  to  carry  400  cubic  yards  of  SHnd  4,000 
feet  in  ten  hours,  and  is  used  to  deliver  sand 
from  tie  storage  bins  across  the  river,  for 
grinding  purposes.  The  cables  are  in  five  spans 
of  about  485,  600,  630,  690  and  1,500  feet,  and 
are  supported  at  the  terminal  stations  and  by 
four  Intermediate  steel  towers  from  GO  to  110 
feet  high. 

There  are  two  parallel  sets  of  cables  in  the 
same  horizontal  plane,  one  for  transporting 
the  loaded  buckets  and  the  other  for  returning 
the  empty  ones.  Each  set  has  two  main  cables 
in  the  same  vertical  plane.  The  bucket  is  sup- 
ported on  the  upper  one,  which  is  2  inches  in 
diameter,  for  the  loaded  buckets,  and  IVi  inches 
in  diameter  for  the  empty  buckets.  The  lower 
cable  is  the  traction  cable,  and  is  attached  to 
the  bottom  of  the  Ducket  at  two  points,  thus 
making  the  bucket  itself  serve  as  a  link  in  th« 
cable  and  preventing  undue  deflection  of  the 
suspended  bucket.  The  bucket  can  be  dumped 
at  any  point  of  the  .  line  by  setting  an  auto- 
matic trip  there  which  engages  a  trigger  and 
causes  the  bucket  to  be  reversed  by  the  weight 
of  its  contents.  As  soon  as  these  are  dis- 
charged the  weight  of  the  empty  bucket  re- 
stores it  by  gravity  to  the  original  position 
without  the  necessity  of  an  attendant.  The  line 
is  equipped  with  fifty-five  steel  buckets  of  10 
cubic  feet  capacity,  which  are  loaded  through 
chutes  at  one  terminal,  and  at  present  dis- 
charge their  contents  at  two  different  points. 

The  carrying  cables  are  entirely  independent 
of  the  traction  cables  and  extend  beyond  the 
terminals.  At  these  points  the  buckets  are  au- 
tomatically switched  off  and  are  carried  on 
pairs  of  steel  rails,  U-shaped  in  plan,  which 
connect  the  cables  for  the  empty  and  loaded 
buckets  and  provide  for  a  rapid  and  simple 
transfer  of  the  buckets  from  one  cable  to  the 
other.  This  device  enables  the  buckets  to  be 
returned  to  the  starting  place  from  points  in- 
termediate between  it  and  the  cable  terminals, 
which  are  very  easily  established  by  the  inter- 
position of  the  switch  rails.  It  also  provides 
for  the  convenient  deflection  of  the  traction 
cables  and  for  the  diversion  of  the  buckets  to 
a  lateral  branch  at  any  horizontal  angle  at  any 
convenient  point.  In  this  installation  the 
cables  are  located  in  a  straight  line;  but  the 
buckets  dump  at  two  points,  one  being  at  the 
terminal  and  another  1,000  feet  distant,  near 
the  second  tower. 

The  plant  is  operated  by  a  General  Electric 
Company's  120  horse  power  motor  which  can 
develop  about  100  per  cent,  more  power  than  is 
actually  used.  The  buckets  have  a  speed  of  300 
feet  a  minute  and  together  with  the  terminal 
service  and  machinery,  require  a  force  of  only 
five  men  when  operating  at  full  capacity. 

The  sand  transported  is  manufactured  from 
sandstone,  which  Is  quarried  in  the  adjacent  hill- 
side, crushed,  washed  and  delivered  by  bucket 
elevators  to  storage  bins  at   one   end   of  the 
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tramway.  As  it  has  to  be  handled  while  still 
wet,  it  was  deemed  impracticable  to  deliver  it 
to  the  buckets  through  automatic  chutes,  as 
would  be  ordinarily  done  for  dry  sand,  and  a 
speiial  system  of  loading  was  devised  by  Mr. 
Cooney  and  has  been  found  satisfactory  during 
the  six  months  in  which  the  plant  has  been  in 
successful  operation.  The  sand  is  stored  in  two 
20x40  foot  bins  about  15  feet  high  and  5  feet 
apart,  which  are  located  over  the  center  line 
of  the  loading  cable.  The  space  between  the 
bins  forms  a  narrow  gallery,  having  in  the  cen- 
ter line  of  the  floor  three  hoppers  with  cross 
sections  larger  at  the  bottom  than  at  the  top. 
The  holes  of  the  hoppers  are  directly  over  the 
line  of  empty  buckets  and  are  closed  by  seg- 
mental valves  suspended  from  horizontal  axes 
through  their  centers  of  curvature  and  operat- 
ed by  horizontal  levers  which  revolve  them 
open  when  depressed.  The  gides  of  the  bins 
adjacent  to  the  hoppers  are  closed  with  remov- 
able horizontal  boards  which  are  set  to  corre- 
spond with  the  height  of  the  sand.  One  man 
standing  between  the  bins  can  easily  scrape 
down  the  sand  over  the  tops  of  the  flash  boards 
and  thus  fill  the  hoppers  and  empty  them  into 
the  buckets  as  fast  as  required.  The  flaring 
shape  of  the  hoppers  prevents  any  possibility 
of  clogging,  and  the  moist  sand  is  easily 
handled  where  it  would  be  difficult  or  impos- 
sible to  make  it  flow  automatically  by  gravity 
alone. 
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Superiority    of    Creosoted    Wood    Block 
Paving. 


Collapse   of  a   Montreal   Pier  Shed. 

Recently  while  a  large  steamer  was  burning 
at  its  pier  in  Montreal,  a  crowd  of  spectators 
climbed  on  one  of  the  movable  pier  sheds  there, 
causing  it  to  collapse  under  them  and  killing 
and  injuring  a  number  of  people.  A  bridge 
engineer  who  witnessed  the  accident  writes  that 
these  sheds  are  constructed  so  as  to  be  easily 
taken  down  in  the  winter  and  were  then  being 
set  up  for  next  summer's  use,  but  that  no  cover- 
ing had  yet  been  put  on  the  purlins  of  this  one 
and  that  it  had  no  longitudinal  diagonal  braces 
of  any  kind.  Describing  the  structure  from 
memory,  he  estimates  its  dimensions  to  be  30 
feet  wide  by  100  feet  long,  and  says  that  the 
simple  triangular  wooden  trusses  of  30-foot  span 
consisted  of  two  inclined  rafters  braced  at  the 
middle  points  by  diagonals  from  their  horizon- 
tal 4x8-inch  bottom  chords,  and  having  three 
vertical  rods  at  the  panel  points.  They  were 
seated  on  wooden  columns  about  10  feet  high, 
to  which  they  were  braced  by  knee  braces  with 
hook  and  eye  connections  at  each  end.  The 
purlins  were  about  3x6-inch  timbers,  and  were 
also  hooked  to  the  top  chords.  The  root  sheath- 
ing was  not  in  place,  and  the  number  of  per- 
sons, estimated  at  three  hundred,  who  were 
seated  on  the  purlins  and  rafters  _was  not  suffi- 
cient to  break  the  trusses  which  fell  successive- 
ly, one  on  top  of  the  other  from  end  to  end  of 
the  shed,  as  roof  trusses  usually  do  when  col- 
lapsing for  lack  of  longitudinal  bracing.  Our 
correspondent  says:  "The  shed  did  not  fall  be- 
cause of  any  hidden  fault  of  construction.  The 
only  lesson  to  learn  from  it  is  one  not  likely 
to  be  learned  in  Montreal,  namely:  that  the 
police  force  ought  to  get  to  a  fire  before  the 
fire  department  starts  to  go  home.  If  the 
police  had  kept  people  off  the  wharf  they  could 
not  have  climbed  on  to  the  roof." 


The  Demand  for  Engineers  throughout  Amer- 
ica far  exceeds  the  number  of  men  available. 
Several  engineering  colleges  report  already  that 
more  good  places  are  offered  than  there  are 
students  in  the  graduating  classes  to  fill  them. 
And  this  in  Spite  of  large  classes  and  improvcid 
facilities.  Several  prominent  technical  insti- 
tutes are  adding  new  buildings  and  increasing 
their  equipment. 


The  Wood  Block  Paving  on  the  Rush  Street 
bridge,  Chicago,  offers  a  striking  comparison 
of  the  wearing  qualities  of  untreated  blocks  and 
those  creosoted.  In  the  fall  of  1899,  one  of  the 
two  driveways  of  this  bridge  was  paved  witk 
creosoted  blocks  and  the  other  with  Norway 
pine  blocks,  it  had  been  the  intention  to  pave 
both  sides  with  the  creosoted  pavement,  but 
this  was  not  done  on  account  of  the  delay  in 
obtaining  the  materials  and  the  demands  of 
the  public  for  the  immediate  use  of  the  bridge. 
The  bridge  carries  an  extremely  heavy  traffic 
of  great  volume — greater,  according  to  Mr.  F. 
F.  Quilty,  assistant  engineer  in  the  Department 
of  Public  Works,  than  any  other  bridge  in  the 
city.  Each  of  the  roadways  is  18  feet  wide,  and 
the  following  number  of  vehicles  was  observed 
to  pass  over  them  between  7  A.  M.  and  12  mid- 
night on  December  19,  1902:  Heavy  trucks, 
drays,  etc.,  3,598;  light  vehicles,  3,275;  car- 
riages, "ouggles,  etc.,  2,078;  automobiles,  165; 
making  a  total  of  9,116  vehicles  in  17  hours. 
This,  it  is  stated,  may  be  assumed  to  be  the 
normal  traffic  carried  by  the  bridge.  In  De- 
cember of  last  year,  it  became  necessary  to  re- 
place the  paving  on  the  side  laid  with  the  un- 
treated Norway  pine  blocks  on  account  of  its 
bad  condition,  the  5-inch  blocks  being  in  8om» 
cases  worn  through  to  the  sub-planking.  At 
the  same  time  some  of  the  creosoted  blocks 
were  removed  for  inspection,  and  they  were 
found  to  have  worn  on  an  average  %  inch  per 
year,  and  were  sound,  unbroken,  true  to  their 
original  shape,  and  in  general  gave  no  evidence 
of  deterioration  other  than  the  wear  noted. 


Humidity  Regulation  as  it  will  be  applied  to 
the  now  buildings  now  under  construction  in 
Washington  for  the  National  Bureau  of  Stan- 
dards, was  referred  to  in  a  paper  recently  read 
before  the  Philosophical  Society  of  Washing- 
ton by  Prof.  Edward  B.  Rosa.  By  controlling 
the  humidity  it  will  be  possible  to  perform  at 
any  time  of  the  year  certain  experiments  that 
ordinarily  are  possible  only  in  winter,  besides 
reducing,  if  not  preventing,  much  rusting  of 
valuable  apparatus.  In  winter  the  humidity 
may  be  controlled  by  drying  the  air,  and  in  the 
summer  by  over-cooling  it.  The  latter  may  be 
affected  economically  by  the  use  of  a  heat  ex- 
changer in  which  the  air  on  its  way  to  the  cool- 
ing chamber  imparts  heat  through  a  thin  metal 
wall  to  the  overcooled  air  coming  from  the 
chamber. 

A  New  Superheater,  the  invention  of  Mr. 
Thomas  Sugden,  of  London,  is  described  in  a 
recent  issue  of  "The  Engineer,"  of  England, 
which  shows  it  as  applied  to  a  30x8M.>-foot  Lan- 
cashire boiler  constructed  to  carry  a  daily 
working  pressure  of  160  pounds.  It  consista 
of  a  number  of  2M!-inch  tubes  of  long  U-form, 
suspended  in  vertical  planes,  parallel  to  and  at 
the  rear  of  the  flues,  their  open  ends  being 
fixed  in  headers  having  covers  over  each  tube 
end  to  facilitate  repairing.  One  principal 
feature  of  the  superheater  is  the  device  for 
protecting  it  when  steam  is  first  raised,  when 
the  boiler  is  not  doing  full  duty,  or  during  stop- 
pages, without  resorting  to  the  common  and, 
for  some  reasons,  objectionable  practice  o{ 
flooding  the  tubes  with  water.  This  is  aciiom- 
plished  by  placing  it  in  a  separate  chamber,  so 
arranged  with  balanced  dampers  that  it  may  be 
put  in  operation  or  the  gases  by-passed  at  will. 
Another  advantage  claimed  lies  in  the  provi- 
sion of  doors  at  the  rear  through  which  the 
tubes  of  the  superheater  may  be  cleaned  while 
it  is  working  and  therefore  as  frequently  as  de- 
sired, thus  maintaining  the  maximum  eflSclency. 
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The     Hazen-Williams     Hydraulic     Slide 
Rule. 


.•t'-' 


This  is  a  slide  rule  designed  by  Professor 
Gardner  S.  Williams,  of  Cornell  University,  and 
Mr.  Allen  Hazen,  of  New  York,  to  compute  the 
flow  of  water  in  pipes  and  channels.  The 
most  commonly  used  formula  for  determining 
the  velocity  of  flow  of  water  in  pipes  and  chan- 
nels is  the  Chezy  formula,  namely,  v=  cy/ar, 
where  v  is  the  velocity  in  feet  per  second,  s 
is  the  hydraulic  slope  and  r  the  hydraulic  ra- 
dius in  feet,  c  is  a  factor,  the  value  of  which 
is  an  approximation  to  a  constant,  but  depends 
upon  the  roughness  of  the  pipe  and  upon  the 
hydraulic  radius  and  slope.  The  variations  of 
c  are  considerable  and  make  difficult  the  gen- 
eral use  of  the  formula. 

Kutter's  formula. was  devised  to  compute  the 
value  of  c  in  the  Chezy  formula.  The  value  of 
("  so  computed  depends  upon  an  assumed  coeffi- 
cient of  roughness,  upon  the  slope  and  upon  the 
hydraulic  radius.  With  the  same  degree  of 
roughness  the  value  of  c  increases  with  the 
hydraulic  slope  and  with  the  hydraulic  radius. 
This  is  because  the  exponents  used  for  them  in 
the  formula  are  below  the  true  values.  If  the 
exponents  were  increased  to  correspond  more 
nearly  with  the  facts,  the  variation  of  c  would 
become  less.  If  exponents  could  be  selected 
agreeing  perfectly  with  the  facts  the  value  of 
r  would  depend  upon  the  roughness  only,  and 
for  any  given  degree  of  roughness  v  would  then 
be  constant.  It  is  not  possible  to  reach  this 
actually,  be<ause  the  values  of  the  exponents 
vary  with  different  surfaces,  and  also  their 
values  may  not  be  exactly  the  same  for  large 
diameters  and  for  small  ones,  nor  for  steep 
slopes  and  for  flat  ones.  Exponents  can  be 
selected,  however,  representing  approximately 
average  conditions,  so  that  the  value  of  c  for 
a  given  condition  of  surface  will  vary  so  little 
as  to  be  practically  constant.  .  Several  such 
"exponential"  formulas  have  been  suggested. 
These  formulas  are  among  the  most  satisfac- 
tory yet  devised,  but  their  use  has  been  limited 
by  the  difficulty  of  making  computations  by 
them. 

The  difficulty  with  the  fractional  exponent 
can  best  be  overcome  by  the  use  of  a  slide  rule 
constructed  for  that  purpose.  Such  a  slide 
rule  has  been  constructed  to  determine  the 
velocity  by  the  formula  u  =  csO'^'r"''' O.OOl-"-"-". 
The  exponents  in  this  formula  were  selected 
as  representing  as  nearly  as  possible  average 
conditions  as  deduced  from  the  best  available 
records  of  experiments  upon  the  flow  of  water 
in  such  pipes  and  channels  as  most  frequently 
occur  in  water-works  practice.  The  last  term, 
O.OOl"""'',  is  a  constant,  and  is  introduced  sim- 
ply to  equalize  the  value  of  v  with  the  value  in 
the  Chezy  formula,  and  other  exponential  for- 
mulas which  may  be  used,  at  a  slope  ot  u.OOl 
instead  of  at  a  slope  of  1. 

In  size  and  general  appearance  the  r\ile  is 
like  an  ordinary  Mannheim  10-inch  slide  rule. 
It  has  an  improved  back  which  will  prevent 
warping.  The  upper  scale  on  the  rule,  marked 
No.  1,  and  the  upper  scale  on  each  side  of  the 
slide,  marked  No.  2  and  No.  5,  are  like  those 
on  the  Mannheim  rule.  One  face  of  the  slide 
is  marked  V  (for  velocity)  at«the  right-hand 
end  and  contains  scales  No.  3a  and  3b.  Scale 
3a,  in  the  middle  of  the  slide,  gives  hydraulic 
radii  for  channels  and  conduits.  Scale  3b,  on 
the  lower  edge,  is  graduated  for  the  hydraulic 
radii  of  pipes  and  is  marked  with  diameters 
in  inches.  The  other  side  of  the  slide  is 
marked  Q  (for  quantity)  at  its  right-hand  end 
and  contains  scales  No.  6a  and  No.  fib.  marked 
for  diameters  in  inches.  The  lower  scale. 
No.  4,  on  the  rule  is  graduated  for  slopes  in 
feet  per  thousand.      The   scales   are   made    in 


Germany  and  the  graduation  has  been  very 
carefully  done.  Before  putting  the  rule  into 
permanent  form,  experimental  rules  were  used 
by  the  designers  for  about  two  years  to  satisfy 
themselves  of  its  utility.  On  the  back  of  the 
rule  are  several  tables  to  aid  in  the  convenience 
of  computations  to  which  the  rule  is  applica- 
ble. The  rule  will  soon  be  on  sale  by  Mr.  G.  G. 
Ledder,  9  Province  Court,  Boston.  The  En- 
gineering Record  is  indebted  to  the  designers 
for  a  description  of  the  rule  and  methods  of 
using  it. 

Method  or  U.se. 
To  compute  velocity. :  Put  the  slide  in  the 
rule  with  the  side  up  having  V  at  the  right- 
hand  end.  Move  the  slide  so  that  the  diameter 
of  pipe  in  inches  on  scale  No.  3b  will  be  over 
the  slope  on  scale  No.  4.  In  case  the  channel 
is  not  circular  in  form,  compute  the  hydraulic 
radius  in  units  of  one  foot,  not  inches,  and, 
with  the  aid  of  the  marker,  bring  this  on  scale 
No.   3a  over  the  slope. 

Determine  from  the  table  on  the  back  of  the 
slide  rule,  or  otherwise,  the  value  of  c  to  be 
used.  Find  this  value  upon  scale  No.  2. 
Opposite  to  it  on  scale  No.  1  will  be  found  the 
velocity  in  feet  per  second.  This  procedure 
gives  the  numerals  in  the  velocity  but  does  not 
give  the  position  of  the  decimal  point.  To  find 
the  position  of  the  decimal  point,  consult  the 
table  on  the  back  of  the  rule,  showing  the 
velocities  in  feet  per  second  for  various  sizes 
of  pipe  and  slopes  with  c=100.  Enough  values 
are  given  in  this  table  to  enable  the  position 
of  the  decimal  point  to  be  determined  by  in- 
spection. If  the  velocity  is  known  ar.d  the 
value  of  c  is  to  be  determined,  the  rule  is  set 
as  above  described  and  the  value  of  c,  on  scale 
No.  2  found  under  the  observed  velocity.  By 
a  similar  procedure  the  slope  or  diameter  can 
be  computed  for  a  given  velocity  on  scale  No. 
1  with  a  known  or  assumed  value  of  c. 

To  compute  Quantity:  To  compute  the 
quantity,  reverse  the  slide  so  that  the  side  is 
up  which  has  Q  on  the  right-hand  end.  Bring 
the  diameter  of  the  pipe,  scale  No.  6a  or  No.  6b, 
over  the  slope  in  scale  No.  4.  Determine  from 
the  table  on  the  back  of  the  rule,  or  other- 
wise, the  value  of  c  to  be  used.  Find  this  upon 
scale  No.  5,  and  opposite  it  in  scale  No.  1  will 
be  the  quantity  in  American  gallons  per  24 
hours.  As  before,  the  numerals  are  given,  but 
not  the  position  of  the  decimal  point.  To  find 
the  position  of  the  decimal  point,  or  the  num- 
ber of  ciphers  to  be  added,  consult  the  table  for 
that  purpose  on  the  back  of  the  rule.  The 
position  of  the  point  can  be  determined  by  in- 
spection. 

To  obtain  the  results  in  gallons  per  hours, 
gallons  per  minute,  cubic  feet  per  second,  or 
any  other  units,  multiply  or  divide  the  result 
obtained  on  scale  No.  1,  with  the  aid  ot  scale 
No.  2.  If  a  considerable  number  of  computa- 
tions are  to  be  made,  in  which  the  results  are 
required  in  the  same  unit  other  than  gallons 
per  day,  a  special  value  of  c  can  be  found 
which  will  give  directly  the  desired  result  at 
one  operation. 

In  case  the  pipe  is  more  than  86  inches  in 
diameter  (that  being  the  largest  diameter 
shown  on  the  scale)  divide  the  actual  diameter 
by  2.4;  And  the  discharge  corresponding  to  the 
ne>v  size,  and  multiply  the  result  by  10.  Or, 
divide  the  diameter  by  the  square  of  2.4, 
namely,  5.76,  and  multiply  the  result  by  100. 
To  find  the  discharge  of  pipes  less  than  2.7 
inches  in  diameter  (that  being  the  smallest 
size  shown  on  the  scale),  multiply  the  diam- 
eter by  2.4;  find  the  discharge  corresponding 
to  the  new  size,  .and  divide  the  result  by  10. 
Care  must  be  exercised  in  extending  the 
process  to  very  small  pipes,  as  for  them  the 
values  of  c  may  vary  considerably  from  those 


used  for  larger  pipes.  To  find  the  velocity  or 
discharge  for  hydraulic  slopes  o(  more  than 
50  in  1,000,  find  the  velocity  or  discharge  for  a 
slope  that  is  one  hundredth  of  the  actual  slope 
and  multiply  the  result  by  12.05. 
Special  Co.mi'utations. 
Knowing  the  flow  of  water  through  a  pipe  or 
system  of  pipes  produced  by  a  given  slope  or 
head,  to  determine  the  corresponding  flow  at 
any  other  slope  or  head:  Find  the  slope  or 
head  for  which  the  results  are  known  on  scale 
No.  4,  and  with  the  aid  of  the  marker  bring 
the  figure  in  scale  No.  2  or  scale  No.  5,  corre- 
sponding to  the  equivalent  discharge,  over  It. 
Other  discharges  will  then  be  opposite  other 
slopes  or  heads.  The  figures  on  the  slope  scale 
can  be  used  for  pounds  pressure,  feet  of  head, 
etc.,  and  those  on  scale  No.  2  or  scale  No.  5 
can  be  used  for  the  discharge  in  any  units 
which  may  be  employed.  In  doing  this,  deci- 
mal points  on  the  scale  may  be  neglected.  The 
position  of  the  decimal  point  in  the  final  result 
can  be  controlled  if  necessary  by  taking  off  a 
number  of  intermediate  approximate  values. 

Example:  If  54  pounds  pressure  are  re- 
quired to  overcome  friction  in  a  certain  line  ot 
pipe  when  discharging  320  gallons  per  minute, 
how  much  pressure  will  be  used  in  supplying 
470  gallons  per  minute?  Put  marker  on  54 
on  lower  scale  (say  on  0.54  foot  per  1,000). 
Bring  320  on  No.  2  scale  to  marker,  then  move 
marker  to  470  on  same  scale  and  find  amount 
required  on  lower  scale  (1.1  foot  per  1,000)  110 
pounds  pressure,  which   is  the  answer. 

Knowing  the  discharge  in  a  given  size  of 
pipe  at  a  given  slope,  what  size  of  pipe  must 
be  used  to  produce  the  same  discharge  for  any 
other  slopel  Have  the  quantity  side  of  the 
slide  up.  Bring  the  known  size  over  the 
known  slope.  Other  sizes  will  then  be  found 
over  the  corresponding  slopes.  In  case  it  is 
desired  to  compare  sizes  in  scale  No.  6a  with 
sizes  in  scale  No.  fib,  it  will  be  necessary  to 
move  the  scale  exactly  its  length,  marking  the 
first  position  of  the  end  with  the  marker,  as 
in  multiplying  on  the  lower  scales  of  an 
ordinary  slide  rule  when  the  operation  runs 
off  the^cale. 

To  compute  the  discharge  through  a  com- 
pound pipe,  that  is  a  pipe  of  larger  diameter 
connecting  with  a  pipe  of  smaller  diameter,  or 
a  series  of  such  pipes:  Assume  some  quantity 
of  water.  Compute  the  total  friction  in  each 
part  of  the  pipe,  corresponding  to  that  quan- 
tity, by  multiplying  the  computed  slope  in  that 
pipe  by  the  length  of  pipe.  The  sum  of  these 
frictions  will  be  the  total  friction  with  the 
assumed  discharge.  Place  the  marker  at  this 
head  on  the  slope  scale,  and  move  the  scale 
until  the  quantity  assumed  is  opposite  the 
marker,  on  scale  No.  2  or  scale  No.  5;  other 
corresponding  quantities  will  then  be  opposite  ■ 
other  heads  on  the  respective  scales. 

Example:  To  find  the  discharge  through  a 
compound  pipe  consisting  of  16,000  feet  of  30- 
inch  pipe,  5,500  feet  of  24-inch  pipe,  and  8,700 
feet  of  Se-inch  pipe,  when  the  total  loss  of  head 
is  30  feet.  The  pipe  being  moderately  old 
take  c=  100  and  compute  the  losses  of  head  first 
for  a  discharge  of  10,000,000  gallons  daily.  The 
computation  may  be  tabulated  as  follows: 

Loss  of 
Diameter,      Slope.  Length.  bead. 

Quantity.  inches,     per  1(X)0.  feet.  feet. 

10,000,000  .W  1.72  16,000  27.50 

10,000,000  24  .'i.Oo  5.500  27.80 

10,000,000  36  0.71  8,700  6.18 


Total  loss  of  head  for  10.000.000  gallons 61.48 

Set  marker  on  61.48  on  slope  scale  and  bring 
10  on  No.  2  scale  to  it.  Then  move  marker 
as  desired,  e.g.:  taking  it  to  a  loss  of  head  of 
30  feet  we  find  the  corresponding  discharge  to 
be  6.8  million  gallons  daily. 

To  compute  the  friction  of  a  given  amount 
of  water  flowing  through  two  pipes  of  different 
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diameters    and    afferent    lengths,    freely    con-  tional  losses  in  passing  carves.     In  general  it 

nected  at  each  end:      Assume  a  given  loss  of  may  be  assumed  that  It  takes  about  two  velocity 

head    between    the    two    points    of    connection.  heads   to   give   the  water    in    a    pipe  a   given 

Divide  this  head  by  the  length  of  each  line  to  velocity,    and   approximately   one    is   recovered 

determine    the    hydraulic    slope    of    that    line,  when  the  water  is  discharged  into  a  receptacle 

Compute    the   discharge    for   that   slope.      The  above  the  end  of  the  pipe,   leaving  a  net  loss 

sum  of  the  discharges  for  the  two  lines  is  the  of  on«   velocity  head;    and   it  may   further   be 

total     discharge  for   that     head.       Bring   this  assumed   that  about  one-quarter  of   a  velocity 

amount  on  scale  No.  2  or  scale  No.  5  over  the  head  will  be  lost  for  each  quarter  bend  of  pipe. 

assumed  head  on  the  slope  scale  and  then  move  The  allowance  is  therefore  made  by  adding  to 

the  marker   to  the   desired   quantity,   when   it  the  length   of  pipe  that  amount  in   which  the 

will  show  on  the  slope  scale  the  desired  head.  friction   is  equal   to  the  velocity  head,  and   in 

AJloicance  for  loss  of  head  at  entrance  and  addition,  one-quarter  of  this  amount  for  each 

in  curves.      Allowance  for  velocity  heads  and  quarter  bend  in  the  line  of  pipe.      The  lengths 

for  extra  friction  in  curves  can  be  most  accu-  of   pipe    in   which    the    friction    is   equal   to    a 

rately  made   separately,  but  allowance   can  be  velocity   head   for  a   number   of  sizes   and   for 

made  with  sufficient  accuracy  for  most  practi-  two  values  of  c  are  shown  in  a  table    on    the 

cal  purposes  by  adding  to  the  length  of  pipe,  back  of  the  rule. 

before  computing  the  slope,   such   an   amount  To  get  with  one  setting  of  the  slide  the  quan- 

that  the  friction  of  water  in  passing  through  it  tity  of  water  corresponding  to  any  slope.    Have 

would   equal   the   velocity   head,  and  the  addi-  the   quantity   side  of  the  slide   up.      Find   the 

Diameter  No.            Kange  Range  of  c      Mean 

in          of         of  velocity.  in  H.  &  W.    value  of 

Experimenter.                        inelies.  Obs.   Keet  per  second.  Formula.            c.                               lieniarks. 

.New  Cast-Iron    Pipe. 

Parcjr     3.22          8     0.36    to    5.15  llO.-'i  to  120.0     120      Uncoated 

Darcy    ri.aa         8     0.5       "    7.48  132.1  "  125.8     12!)     I'ncoated 

n«rcy    7.40         6     1.6       "    8.22  12.'>.0  "  116.0     121      Tncoated 

WllllaniH.    irubbell.   Fenliell.    12.00       30     1.0       "    5.00  139.3"  148.3      144     Coated,  very  stiaislil,  no  spe.ialt 

Iben     12.              4     1.6       "    3.1  107.0  "  121.3      114     Coated,  Bonn  seiviie  main 

Iben    12.              4     1.6       "    3.1  106.0  "  117.0     111      Coated.  Bonn  service  main 

Williams.  Hubbell.   Kenkell.    16.02       20     1.0       "    5.0  146.0"  145.8     146     Coated,  well   laid 

WtlliamR.   Hubbell.  Fenkell.   16.02       30     1.0       "    5.0  145.0  "  145.6     143     Coated,   well  laid 

Lampe    16.48         4     1.6       "    3.1  129.0  "  f  33.0     131      Coated,  Danzig  main 

Darcy   19.68         9     1.4       "    3.7  112.0  "  117.8     115     Tincoated 

Williams.   Hubbeli.  Kenkeii.   29.96       30     1.25     "    2.90  138.    "  142.       140     Coated,  straight,  no  specials 

Kuicbiing     36.              2               4.2  129.                 ..      Coated,  Rochester  main 

Steams    48.00          3     2.6      to    6.2  142.0  to  141.0     142     Coated,  Rosemary  siphon 

Gale   48.             1               3.5  112.3               . .     Coated,  Edinburgh  main. 

Cleaned  Cast-Iron  Pipe. 

Darcy     1.43         7     0.4      to    3.7  130.    to  134.       132     Paris  main. 

Darcy    3.16          7     0.6       "    5.0  124.    "   114.        119     Paris  main 

Brackett    «.              6     0.93      "    2.46  100.     "     86.          03      Boston  main 

Darcy !l.«3          7     0.9       "     8.44  110.    "103.        107      Paris  main 

Darcy    .,., 11.69          8     0.8       "10.4  107.    "   106.        107      Paris  main 

FItztVrald    .' 48.(ifl       21      2.0       "    5.0  144.    "   141.        142      Rosemary  siph<ui 

Tul>erc»lafed  Cast-iron  Pipe. 

Darcy   1.41          «     0.26    to    2.1  86.    to    76.          81      Paris  main 

Darcy    :\.\:i         ti     0.4       "    3.7  82.    "     85.         83     Paris  main 

Bracket!   4.              4     0.47     "     1.23  13     "     20.          16     Boston   main 

Bracket!     , 4.              3     0.51      "    1.19  15.    "     22.          18     Boston  main 

Brackett     .  .  .  .• 6.              7     0.38     "    1.70  38.    "     30.          34     Boston  main 

Brackett     6.              8     0.38     "     1.70  44     "     42.          43      Boston  main 

Darcy    9.37          8     1.0       "    1.26  89.     "     79.          84      Paris  main 

Forbes    16.              4     1.15     "    1.97  111.    "102.        106     Brookline  force  main 

Kuichiing 36.              2              4.08  81.                          Rocliester  main 

FltzGerald   48.00       35      1.0      to    5.0  119.    to  105.        112     Rosemary  siphon 

Riveted  Pipe. 

Darcy     •. 1.05          7       .30    to    2.79  131.    to  123.        128     Coated  sheet  Iron 

GUtner  and  Ketcbum 3.00     222       .18     "    2.33  118.    "116.       119     Galvanized  sheet  iron  riveted 

Darcy    3.25          7       .58     "    6.14  124.    "   143.        133     Coated   sheet   iron 

Darcy   7.72'     10       .59     "10.01  141.    "  144.        142     Coated    sheet   iron 

H.   Smith,   Jr.- 10.93          5     4.70     "10.00  119     "124.        121      Riveted  sheet  iron 

r>arcy 11.22          7     1..30     "10.52  123.     "136.        129     Coated  sheet  iron 

H.   Smith.   Jr 12.67          4     4.60     "10.10  121.    "  118.        119     Rivet«l  sheet  iron 

n.   Smith.  Jr 14.76          6     4.40     "12.10  132.    "   123.        127      Riveted  sheet  iron 

Herschet    36.00          8     0.56     "    5.70  122.    "     98.        110     Riveted  steel 

Knlcbllng   .38.00       10     0.50     "    1.20  126.     "134.        1.30     Riveted  sheet  steel 

Herscbel    42.00       24     0.98     "    4.99  1.30.    "     88.        100     Riveted  steel 

Herschel 47.4          51      2.04     "    6.06  126     "     91.        104     Riveted  steel 

Marx.  Wing  and  Iloskins.    ..    72.24       29     1.57     "    3.80  117.     "   108.        Ill      Riveted  sheet  steel 

Marx.  Wing  and  Hoskins.    ..    72.24       .39     1.12     "    4.80  87.     "     98.          93     Riveted  sheet  steel 

Herscbel    102.96       40     1.00     "    4.50  127     "101.        114      Riveted  sheet  iron 

Wooden  Stave  I'ipe. 

Adams   14.05         5        .70    to    1.53  124.    to  134.        129     Los  Angeles 

Noble    44.            11     3.46     "    4.80  112.     "115.        113     Seattle 

Noble    54.            11      2.28     "    4.70  119     "127.        123     Seattle 

Man.  Wing  and  HosklDs.    ..   72.36       48     1.20     "    5.30  124.'   "117.       120     Ogden 

Cement  Pipe. 

Fanning 20.           11     1.49    to    4.04  127.    tolls.       122     Cement  lined   iron 

Bazin    31.50       10     2.78     "    6.60  148     "144.        146     Experimental  conduit 

Circular  Brick  Tunnels. 

Clarke   90.             2     3.769  to    3.798  113.    to  111.       112     Boston  main  drainage 

Benzenberg    144.00       10     3.90     "    7.00  93.     "     80.         87     Milwaukee  sewer 

Aqueducts. 

Fteley    ..      t.897  to    2.973  13.3.    lol34.        134      Sudburv.   Bo.ston 

Ftele>-     17     Ml      "    3.04  118.     "1.30.        125     NewCroton.    New    Yi.rii 

New   Wrought   Iron. 

II.    Smith,  Jr 0.628       2     1.03    to    1.58  100.    I<.  127.        Ii:;      '/,   inch  gas  pipe 

II.   Smith,    Jr 1.054      "8     0.96     "    3.17  114.     "   1.!4.        124      I    inch  gas   pipe 

New   Brass   Pipe. 

Saph  and  Schoder 0.50       .39     0.93    to  14.97  129     to  146.        i:!l      Seamless  drawn 

Saph  and  Schoder 0.63       20     0.65     "    6.76  142.    "  149.        143 

Saph  and  Schwier 0.82       16     0.72     "    5,47  130.    "   146.        138 

Saph  and  Schoder.... 1.05   10  0.36  "  3.09  131.  "  143.   138 

Saph  and  Schoder 1.24   16  0.43  "  3.64  130.  "  144.   137 

Saph  and  Schoder l.!50   16  0.38  "  4.36  130  "  147.   138 

Saph  and  Scboder 2.09    9  0.63  "  4.95  140  "  150.   145 

New  Lead  Pipe. 

Ileynolds   0.498       6     1.14    to    2.14  136.    to  138.       137 

Darcy   0.55          2     0.81      "    1.46  133.    "135.       184 

Darcy    1.06         B     0.62     "    3.35  122.    "  130.        130 

Darcy 1.61          7     0..39     "    7.56  116.    "129.        123 

Glass  Pipe. 

H.    Smith,   Jr. 0.75         2     1.40    to    2.63  128.    to  133.       1.30 

H.    Smith,    Jr 0.92         2     1.93     "    2.94  131      "1.35         133 

Darcy    1.05          5     0.50     "    6.92  119.     "   125.        122 

,,    „    ,  .  New  Wood,  Bored. 

H.    Smith,    Jr 1.26          2     1.65    to    2.47  93.    to    95.          95 

„  Fire  Hose. 

Freeman    2.65          4  12.50    to  20.00  144.    to  141.        143     "A,"  extremely  smooth 

Freeman 2.47         3  13.40     "20.00  140.                      140     "C."  Rubber  lined 

Freeman 2.49         4  13.20     "21.00  1.39.    "136.       138     "D." 

Freeman 2.68         4     7.50     "17.00  136.    "130.       132     "E." 

F'reeman 2.69         4   11.50     "18.00  114     "  119        116     "I" 

Freeman    , •...,.,     2  12         3  14.00     "21.81  134.    "13.5'.       135     "M." 

Freeman .■     2..33          .s     3.50     "19.00  122.     "101.        106     "K."  "mill   hose- 
Freeman 2.60         7     3..'-i0     "20.00  93.    "     87.         89     "L,"  uniined  linen  hose 


value  of  c  in  scale  No.  1.  Bring  either  end  or 
the  middle  of  scale  No.  5  to  it.  Move  the 
marker  to  the  size  of  pipe  on  scale  No.  6,  and 
move  either  end  or  the  middle  of  scale  No.  5 
to  it.  If  the  marker  is  now  put  at  any  desired 
slope  it  will  show  on  the  scale  No.  5  the  corre- 
sponding quantity;  or,  set  on  the  desired  quan- 
tity, will  show  the  required  slope. 

To  get  with  one  setting  of  the  slide  the  quan- 
tities of  water  discharged  hy  pipes  of  different 
sizes  for  a  given  slope  and  coefficient.  Put  the 
slide  in  with  the  Q  side  showing,  but  inverted. 
Bring  the  coefficient  over  the  slope,  and  the 
quantities  will  appear  directly  over  the  re- 
spective pipe  sizes. 

The  Value  of  c. 
Some  approximate  values  of  c  are  given  I'.pjn 
the  back  of  the  rule.  Cast-iron  pipe  very 
straight  and  smooth  may  give  c=140,  but  for 
ordinary  conditions  c=]30  is  fair  for  new  pipe. 
.\s  pipes  rust  and  become  dirty,  c  decreases. 
For  general  computation  and  estimate  c=100  is 
a  fair  value,  but  it  is  even  less  for  pipe  in  bad 
condition.  The  values  of  c  in  a  number  of 
hydraulic  experiments  are  given  in  the  table. 


Kew  Highway  Bridge. 

The  Kew  highway  bridge  across  the  Thames, 
England,  has  moderate  span  elliptical  ma- 
sonry arches  of  small  rise  with  their  spring- 
ing line  below  high  water  mark  and  the  in- 
trados  tangent  with  the  uniform  faces  of  the 
brick  piers,  which  are  built  on  39xl07-foot  con- 
crete footings  12  feet  thiclf,  carried  down  about 
SO  feet  below  high  water  and  built  in  open  ex- 
cavation inside  heavily  braced  sheet  pile  coffer- 
dams. The  piles  were  14  inches  square, 
grooved  on  opposite  faces  to  receive  2x4-incn 
elm  splines.  They  were  so  carefully  driven  in 
the  London  clay  to  about  38i^  feet  below  high 
water  that  very  little  leakage  occurred  between 
them,  and  the  cofferdam  was  easily  maintained 
water-tight.  There  were  three  lines  of  12x12- 
inch  rangers  inside  and  outside  of  the  piles, 
and  the  dam  was  divided  into  four  panels  26% 
feet  long  by  two  end  and  three  intermediate 
sets  of  transverse  12x1 2-inch  struts  each  made 
in  three  pieces  with  iron  fish  plate  splices  on 
the  vertical  sides.  There  was  a  horizontal 
knee  brace  in  every  corner  of  each  panel,  and 
the  ends  of  adjacent  knee  braces  were  con- 
nected by  straining  beams  spiked  to  the  struts 
and  rangers.  There  were  five  struts  in  each 
set,  the  two  upper  ones  being  queen  post 
trussed  to  support  their  own  weight  and  that  of 
the  lower  ones  which  were  suspended  from 
them  by  vertical  bolts  and  braces  with  bolted 
angle  iron  connections.  Above  high  water  level 
the  sides  of  the  cofferdam  were  extended  5 
feet  by  means  of  6xl2-inch  timbers  laid  flat  and 
sheeted  inside  with  6x3-inch  vertical  planks. 
The  heavy  stone  voussoirs  were  set  on  steel 
centering  which  consisted  of  elliptical  plate 
girder'  ribs  supported  at  the  skew-backs,  and 
by  intermediate  trestle  bents;  but  designed  so 
as  to  give  the  maximum  clearance  underneath, 
and  to  afford  a  wide  central  passageway  under 
the  bridge.  A  working  platform  was  built  up 
over  the  full  length  of  the  span  to  above  the 
top  of  the  crown  and  on  it  a  traveling  derrick 
moved  to  handle  the  masonry.  The  bridge  was 
described  in  "The  Engineer,"  London. 


Topographical  Maps  recently  issued  by  the 
United  States  Geological  Survey  cover  respect- 
ively the  rich  dairy  region  of  New  York  State 
surrounding  the  city  of  Norwich,  the  Bradshaw 
Mountain  region  lying  between  Prescott  and 
Phoenix,  Arizona,  and  the  Velpen  coal  district 
of  southern  Indiana.  These  sheets  may  be  ob- 
tained at  five  cents  each  from  the  Director  of 
the  Geological  Survey,  Washington,  D.  C. 
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Improved  Methods  for  Difficult  Subaque- 
ous Tunneling — III. 

A  paper  on  tunnel  construction  under  water, 
presented  by  Mr.  Howard  A.  Carson,  to  the  Boston 
Society  of  Civil  Engineers,  was  publisiied  with 
the  discussion,  in  the  Journal  of  the  Associa- 
tion of  Engineering  Societies,  for  December, 
IWZ,  and  is  of  interest  as  giving  further  inform- 
ation on  other  methods  recently  successfully 
adopted  or  carefully  planned  by  competent 
and  experienced  designers  for  difficult  sub- 
aqueous tunneling. 

Mr.  Carson  described  the  method  of  construct- 
ing the  two-track  horseshoe-shaped  concrete- 
lined  East  Boston  tunnel  -which  has  a  total 
length  of  about  4,400  feet  and  a  maximum 
depth  of  90  feet  from  the  bottom  of  the  invert 
to  water  level.  It  is  about  24  feet  wide  inside, 
with  walls  30  inches  thick,  and  is  driven  gen- 
erally through  clay  which  forms  a  roof  18  feet 
thick  above  the  tunnel,  over  which  there  is  35 
feet  of  water  at  low  tide,  as  described  in  The 
Engineering  Record  of  Jan.  11  and  April  19, 
1902.  Two  headings  8  feet  square  were  first 
driven  and  timbered  at  the  bottom  of  the  tunnel, 
and  in  them  the  lower  paits  of  the  side  walls 
were  built  in  two  sections.  On  the  upper  sur- 
face of  these  sections  steel  tracks  were  laid  to 
receive  the  semi-circular  steel  roof  shield,  on 
transverse  rollers,  which  were  advanced  as  the 
material  was  excavated  through  openings  in  the 
forward  bulkhead.  The  concrete  arch  was  re- 
inforced by  transverse  twisted  steel  rods,  and 
the  jacks  reacted  against  horizontal  longitudinal 
rods  permanently  embedded  in  the  arch  ring. 

The  tunnel  was  driven  under  a  maximum  air 
pressure  of  25  pounds,  and  the  heading  was  pro- 
tected by  an  air-tight  bulkhead  with  three  inde- 
pendent locks,  the  upper  one  being  reserved 
entirely  for  persons  and  constituting  an  emer- 
gency safeguard  in  case  the  tunnel  should  be 
flooded.  This  work  is  now  in  successful  pro- 
gress. Similar  work  on  the  Metropolitan  sub- 
way, Paris,  differed  from  this  in  minor  details 
and  in  that  the  upper  arch  was  first  built  and 
then  underpinned  by  the  side  walls,  and  the 
masonry  was  composed  of  small  stones  of  irreg- 
ular sizes.  The  tunnel  has  been  constructed 
through  clay  at  a  monthly  average  rate  of  five 
feet  a  day. 

The  dimensions  of  the  Blackwall  tunnel  under 
the  Thames,  England,  are  comparable  to  those 
of  the  East  Boston  tunnel,  but  it  has  a  circular 
cross  section  with  a  cast  iron  shell  lined  with 
concrete.  It  was  driven  with  a  shield  under 
pneumatic  pressure  at  an  average  rate  of  8  feet 
a  day  through  sand,  and  4  feet  a  day  through 
clay.  When  the  East  Boston  tunnel  was  first 
proposed,  a  plan  was  seriously  considered  for 
building  it  with  separate  twin  tubes,  IG  feet  in 
diameter  inside,  which  were  to  be  floated  to 
position  and  sunk  in  sections  in  a  dredged 
trench.  The  amount  of  dredging  would  have 
been  about  120  cubic  yards  per  .linear  foot, 
estimated  at  $1.00  a  yard,  and  it  was  thought 
that  the  tunnel  if  built  by  this  process  would 
have  cost  the  same  as  by  the  process  adopted. 
The  sewer  tunnel  under  Shirley  Gut  is  built 
of  Iron  and  brick  with  an  external  diameter  of 
about  10  feet.  The  tunnel  was  built  on  shore 
in  sections  50  to  65  feet  long,  closed  with  water- 
tight bulkheads  at  each  end  and  moved  on  roll- 
ers to  low  water.  At  high  water  they  were 
floated  to  position,  sunk  by  water  ballast  and 
bolted  together  by  divers.  The  Deer  Island 
sewage  outfall  tunnel  was  built  with  a  brick 
lining  6l^  feet  in  diameter  inside,  and  concen- 
tric rings  of  concrete  masonry  outside.  It  was 
built  above  water  in  cradles  alongside  a  wharf 
In  sections  52  feet  long  weighing  about  220,000 
pounds  each.  The  ends  were  closed  and  they 
were    lowered    into    the   water   by   screw     bolts 


slacked  off  by  an  engine,  towed  to  position  and 
sunk  to  bearing  on  accurately-placed  saddles. 
The  ends  of  the  sections  in  both  these  tunnels 
had  rubber  gaskets,  and  the  joints  were  made 
by  divers. 

Mr.  George  S.  Rice  described  the  two-track 
tunnel  of  the  New  York  Rapid  Transit  Railroad 
under  the  Harlem  River,  450  feet  of  which,  be- 
tween and  adjacent  to  the  pier  head  lines,  is  to 
be  built  with  a  cross  section  having  a  total  in- 
side width  of  27%  feet,  with  a  lining  composed 
of  intersecting  segmental  flange-connected  cylin- 
drical cast-iron  shells,  15  feet  in  diameter,  with 
a  vertical  diaphragm  in  their  common  chord 
of  intersection.  These  tubes  will  be  enclosed 
in  a  rectangular  mass  of  concrete  about  33  feet 
wide  and  22  feet  high  with  the  upper  corners 
cut  off  at  an  angle  of  45  degrees.  The  sub- 
grade  will  be  at  a  maximum  depth  of  about  50 
feet  below  low  water.  A  channel  50  feet  wide 
at  the  bottom  was  dredged  across  the  river  on 
the  center  line  of  the  tunnel  to  a  depth  of  10 
feet  above  sub-grade.  Transverse  timber  bulk- 
heads 121/i  feet  wide  were  built  across  the 
trench  at  the  ends  of  the  tunnel  section  and 
sheathed  with  12xl2-lnch  timbers.  Transverse 
bents  of  four  piles  each,  placed  8  feet  apart, 
were  driven  across  the  axis  of  the  tunnel  be- 
tween the  bulkheads  and  sawed  off  at  about  the 
level  of  the  top  of  the  tuiinel.  A  framework 
of  three  tiers  of  12x12  to  16xl6-inch  horizontal 
v.aling  pieces,  connected  by  vertical  posts  and 
by  transverse  horizontal  braces  of  the  same 
dimensions,  was  floated  into  position  and  sunk 
so  as  to  engage  the  transverse  pile  bents  and 
lest  on  strips  previously  bolted  to  them.  This, 
framework  was  thoroughly  X-braced  and  formed 
a  sort  of  skeleton  core  for  the  cofferdam  in 
which  the  tunnel  is  to  be  built.  Outside  the 
waling  pieces  12-inch  sheet  piles  have  been 
driven  to  form  the  walls. of  the  cofferdam  which 
will  be  cut  oft  at  the  required  level  under  water. 
A  timber  platform  40  inches  thick,  consisting 
of  three  layers  of  12xl2-inch  timbers  and  two 
intermediate  layers  of  2-inch  tongued  and 
grooved  planking  will  be  sunk  so  as  to  rest  on 
the  tops  of  the  sheet  piles  and  form  a  roof  over 
the  tunnel,  and  it  is  purposed  to  calk  the  joints 
and  pump  the  water  out  of  the  interior  so  that 
excavation  can  be  made  in  it  under  atmospheric; 
pressure.  If  it  is  found  necessary,  provision 
will  be  made  for  back  filling  with  clay  over  tho 
tunnel  roof  and  putting  air  pressure  inside. 
The  work  is  to  be  done  in  separate  halves  meet- 
ing in  the  center  of  the  river.  At  present  the 
side  walls  are  in  position  and  ready  for  the  roof 
on  the  first  half  of  the  tunnel. 

Mr.  John  F.  O'Rourke  proposed  a  method  of 
tunnel  construction  under  water  without  send- 
ing workmen,  other  than  divers,  below  the  sur- 
face until  the  construction  was  practically  com- 
pleted, the  system  depending  largely  upon  sat- 
isfactory results  obtained  with  an  automatii 
bucket  for  depositing  concrete  under  water. 
He  considers  this  method  an  ideal  one  for  or- 
dinary depths  and  moderate  currents  in  favor- 
able soil.  The  first  operation  is  to  dredge  a 
trench  200  or  300  feet  long  to  subgrade  in  the 
bottom  of  the  river  on  the  axis  of  the  tunnel. 
Foundation  piles  will  then  be  driven  in  the 
bottom  of  the  trench,  cut  off  at  the  required 
level  and  sheet  piling  will  be  driven  on  each 
side  to  form  vertical  limits  for  the  side  walls 
of  the  tunnel.  A  concrete  bed  5  or  6  feet  thick 
over  the  pile  tops  covering  the  bottom  of  the 
trench  will  be  deposited  by  automatic  closed 
buckets,  as  described  in  The  Engineering  Record 
of  Dec.  2,  1899.  The  top  of  the  concrete  will  he 
surfaced  by  hand  or  machinery,  and  a  hollow 
centering  and  core  mould,  built  on  the  surface, 
will  be  lowered  into  position  on  this  concrete 
floor  and  covered  and  surrounded  by  concrete 
deposited   by   the   special   bucket   between   the 


sheet  pile  walls  to  form  the  sideei 
the  tunnel.     The  tunnel   will  be 
cessive  sections  200  or  300  feet 
floor  of   each    projecting   in  advq 
joints,   and    the    forward   end    clo 
bulkhead,  but  without  pumping  the   wa 
until  the  tunnel  is  completed. 


An  Electrically-Operated  Gold  Dredge. 

An  electrically-operated  gold  dredge  is  to  be 
used  for  placer  mining  at  Atlin,  B.  C,  in  the 
territory  south  of  the  Yukon  District.  A  power 
plant  will  be  erected  two  miles  distant  by  the 
Western  Engineering  &  Construction  Company, 
of  San  Francisco,  and  alternating  current  trans- 
mitted to  the  dredge.  The  electric  equipment, 
which  has  been  purchased  from  the  Westing- 
house  Electric  &  Manufacturing  Company,  will 
be  shipped  from  the  East  Pittsburg  works,  and 
in  its  Journey  will  take  an  interesting  route. 
It  will  be  taken  directly  across  the  continent  to 
Vancouver,  B.  C,  from  which  city  it  will  be  re- 
shipped  by  steamer  to  Skagway;  it  will  then 
be  conveyed  over  the  Chilkoot  Pass  to  Caribou, 
by  way  of  the  White  Horse  Railway;  carried 
by  teams  to  Tagish  Lake,  where  it  will  be  re- 
loaded on  a  small  lake  steamer  and  taken  to  a 
landing  on  the  other  side  of  the  lake;  then 
transported  on  a  narrow  gauge  road  about  six 
miles  to  another  lake;  re-loaded  on  another 
steamer  to  be  taken  across  this  lake,  and  then 
freighted  to  Atlin.  It  is  expected  that  the  ma- 
chinery will  be  in  operation  in  July  of  this  year, 
and  enough  gold  recovered  during  the  season 
to  pay  the  entire  cost  of  the  installation,  which, 
including  the  hydraulic  machinery,  amounts  to 
over  1150.000. 


The  Future  of  Steam  Turbines. 


Steam  turbines  were  discussed  at  length,  on 
March  18,  by  Dr.  Robert  H.  Thurston,  director 
of  Sibley  College,  Cornell  University,  in  a  lec- 
ture before  the  New  York  Electrical  Society. 
Witii  regard  to  the  future  of  the  steam  turbine 
his  conclusions  are  substantially  as  follows: 
The  promise  would  seem  at  the  moment  to  be 
the  introduction  very  widely  of  a  new  type  of 
prime  mover  which  adapts  itself  in  a  peculiarly 
happy  manner  to  purposes  to  which  the  com- 
mon forms  of  steam-engine  are  not  likely  to 
prove  as  satisfactory.  The  indications  are  that 
the  supply  of  power  by  means  of  this  motor 
will  be  made  as  low  as  with  the  best  types  ot 
reciprocating  engine  and  possibly  lower;  while 
its  simplicity  of  plan  and  ease  of  construction 
would  seem  to  insure  freedom  from  liability  to 
either  accident  or  depreciation  of  value  to  any 
important  extent  for  long  periods  of  time.  The 
theory  and  the  practical  modification  of  theory 
in  the  design,  construction  and  use  of  the 
machine  are  so  well  understood  and  the  real 
so  closely  approaches  the  ideal  that  the  engi- 
neer may  readily  see  his  way  toward  the  solu- 
tion of  any  practical  problem  of  design  that 
may  be  presented,  while  he  also  may  as  readily 
see  a  remedy  for  any  observed  defect  of 
efficiency  or  of  mechanical  action.  It  should 
therefore  be  expected  that  such  approximation 
to  the  ideal  perfect  machine  as  is  possible  will 
soon  be  attained;  particularly  as,  already,  the 
study  of  the  theory  and  the  observation  of  the 
practice  of  the  time  with  this  machine  is  now 
being  made  the  task  of  an  immense  number  of 
learned  men  of  science,  of  able  practitioners 
and  of  skilful  constructors.  Probably  never, 
in  the  history  of  engineering,  was  so  simple  a 
machine  made  the  object  of  investigation  of  so 
large  a  number  of  able  men,  inventors,  con- 
structors, engineers  and  men  of  science,  and 
the  subject  of  such  extensive  experimental  re- 
search. 
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Report  on  Improved  Water  Supply  for 
Toledo,  Ohio. 


Late  in  August.  1902,  Messrs.  G.  H.  Benzen- 
berg.  Allen  Hazen  and  W.  G.  Clark  were  ap- 
pointed an  engineering  commission  by  the  Trus- 
tees of  the  Toledo  water- works  to  determine  the 
best  method  of  securing  "an  ample  supply  of 
clear,  pure  and  wholesome  water  for  domestic, 
manufacturing  and  municipal  purposes,  for,  say, 
the  next  forty  years."  The  present  supply  is 
drawn  from  the  Maumee  River,  which  flows 
through  the  city,  at  an  intake  about  one  mile 
upstream  from  the  city  limits.  The  river  above 
the  intake  has  a  drainage  area  of  6,431  square 
miles,  upon  which  there  is  a  population  by  the 
census  of  1900  of  469,000,  equivalent  to  73  per- 
sons per  square  mile.  For  8  miles  alwve  and 
below  the  intake,  excepting  during  floods,  the 
river  is  at  the  level  of  Lake  Erie  and  is  sub- 
ject to  constant  fluctuations  due  to  the  action  of 
the  wind  on  its  surface  and  that  of  the  lake. 
As  tjie  ordinary  flow  down  river  is  insufficient 
to  produce  a  perceptible  current,  there  is  fre- 
quently a  flow  upstream  caused  by  the  wind. 
The  water  is  seriously  polluted  and  frequently 
turbid,  and  hence  is  condemned  as  unsafe. 

The  population  of  Toledo  in  1900  was  nearly 
132,000  and  the  estimated  population  for  1940 
is  412,000.  The  daily  per  capita  consumption 
in  1900  was  63  gallons,  the  average  total  con- 
sumption 8,250,000  gallons  and  the  maximum 
13,500,000  gallons.  The  average  daily  consump- 
tion in  1940,  allowing  for  some  increase  in  the 
per  capita  rate,  is  estimated  at  41,000,000  gal- 
lons, and  the  maximum  at  58,000,000.  Ground 
water  supplies  from  artesian  wells,  from  large 
sand  beds  some  10  miles  or  more  southwest  ol 
the  city,  and  from  wells  or  fliter  galleries  on 
the  islands  in  the  river  or  the  deposits  beneath 
the  river  were  carefully  studied  but  were  re- 
jected as  unsuitable  and  insufficient  or  too  ex- 
pensive. Of  the  sources  connected  with  the 
river  it  is  stated  that  the  sand  is  too  flne  to 
allow  water  to  pass  with  the  necessary  free- 
dom; that  the  depth  of  the  deposit,  from  water 
level  to  bed  rock,  is  not  sufficient  for  the  works 
nor  to  give  the  necessary  areas  for  the  passage 
of  large  quantities  of  water;  that  the  deposits 
(ontain  large  amounts  of  decomposing  organic 
matter,  so  that  water  passing  through  theih  is 
fouled  instead  of  being  purified,  and  as  drawn 
contains  objectionable  amounts  of  iron;  and 
that  no  effective  currents  scour  and  clean  the 
surface  of  the  sand  deposits. 

Surface  water  supplies  from  Lake  Erie,  from 
Swan  and  Ten-Mile  creeks  southwest  of  the 
city,  from  the  Maumee  River  and  from  the 
Miami  and  Erie  Canal,  which  parallels  the  river, 
were  all  found  to  be  feasible,  but  would  require 
n.tiation  and,  with  the  exception  of  the  canal, 
pumping  plants  to  supply  the  filters.  Covered 
filters  would  be  necessary.  The  west  end  of 
Lake  Erie  has  an  average  depth  for  10  miles 
from  the  south  shore  of  about  23  feet,  and  the 
lM>ttom  is  clayey  so  that  the  wind  frequently 
causes  the  water  to  be  turbid.  To  obtain  a 
supply  from  this  source  a  submerged  intake  3 
miles  from  shore  with  a  G-foot  brick  tunnel 
to  a  pumping  station  and  sand  fliter  plant  about 
6  miles  southeast  of  the  city  and  a  7-foot  brick 
conduit  to  a  clear-water  basin  in  the  southern 
part  of  the  city  are  suggested.  The  total  length 
of  the  conduit  from  the  intake  to  the  existing 
pumping  station  would  be  nearly  20  miles.  An 
alternative  plan  which  contemplated  a  new 
pumping  station  and  improvements  in  the  dis- 
tribution system  required  a  conduit  but  13 Vi 
miles  long.  The  development  of  Swan  and  Ten- 
Mile  creeks  would  involve  the  construction  of 
a  large  earth  dam  and  a  reservoir  of  about 
5,000.000.000  gallons  capacity.  The  reservoir 
would  have  a  large  area  of  shallow  flowage  and 


the  capacity  of  this  source  could  not  be  fully 
relied  upon  for  future  requirements. 

The  piincipal  advantage  in  using  water  from 
the  canal  would  be  the  saving  of  preliminary 
pumping,  since  the  canal  takes  its  water  from 
the  river  above  a  dam  several  miles  upstream 
from  the  intake  in  the  river.  For  the  supply 
from  the  Maumee  River  the  existing  works 
could  be  utilized  and  mechanical  filters  and  a 
clear-water  basin  constructed.  The  turbidity 
of  the  water  is  such  as  to  require  a  coagulant. 
For  this  plant  mechanical  filters  of  masoniy 
construction  in  units  not  exceeding  400  square 
feet  each  and  a  new  intake  some  distance  up- 
stream from  the  present  intake  are  recom- 
mended. The  works  required  to  obtain  a  sup- 
ply from  Lake  Erie  on  either  route  are  estim- 
ated to  cost  upwards  of  f  2,000,000,  and  the  Swan 
Creek  supply  would  cost  but  little  less,  on  the 
basis  of  construction  immediately  required;  but 
the  improvements  of  the  Maumee  River  supply 
are  estimated  to  cost  only  about  |775,000.  On 
the  basis  of  operating  expenses,  and  Interest 
and  sinking  fund  charges,  also,  the  river  sup- 
ply was  estimated  to  be  the  more  economical. 
Hence  the  commission  recommends  that  the 
Maumee  River  be  continued  as  the  source  of 
supply,  with  proper  filtration,  and  that  if  at 
any  time  it  should  become  possible  to  secure 
the  right  to  use  water  from  the  canal  in  sufli- 
cient  quantity,  a  suitable  connection  should  be 
made  between  the  canal  and  the  coagulation 
basin,  since  in  this  way  the  cost  of  filtered 
water  could  be  reduced  by  about  ?2  per  million 


An  Efficient  Sewer  Cleaning  Device. 

There  has  recently  been  placed  on  the  market 
a  sewer  cleaning  device  which  seems  in  every 
way  to  bear  out  the  claim  of  the  inventor,  Mr. 
P.  J.  Healey,  of  Hyde  Park,  Mass.,  that  it  will 
clean  any  properly  constructed  sewer  regard- 
less of  the  quantity  or  quality  of  the  sediment 
with  which  it  may  be  stopped.  As  an  illustra- 
tion of  the  rapidity  with  which  this  machine 
can  be  worked  and  its  general  effectiveness  it 
may  be  stated  that  at  a  demonstration  at  Union 
avenue,  Brooklyn,  N.  Y.,  on  March  14  there  weic 
removed  from  a  3-foot  sewer  108  pails  of  sedi 
ment  in  135  minutes,  or  4  pailfuls  in  5  minutes. 
The  distance  between  the  manholes  at  the  ends 
ol  the  section  cleaned  was  135  feet,  and  the 
difiiculties  of  the  case  for  the  use  of  ordinary 
cleaning  methods  were  greatly  increased  by  the 
presence  of  a  curve  between  the  manholes.  Ail 
previous  attempts  to  clean  this  sewer  had  failed, 
and  it  was  proposed  to  dig  down  to  it  in  places 
to  clear  out  the  sediment,  largely  sand.  This 
section  of  sewer  was  entirely  cleaned  by  the 
Healey  sewer  cleaning  machine  while  it  re- 
mained nearly  full  of  water. 

The  general  construction  of  the  machine  is 
shown  in  the  accompanying  illustration.  It 
consists  of  a  metal  shovel  followed  by  a  rolling 
platform.  Ordinarily  it  is  guided  by  a  rope 
attached  to  two  hooks  at  the  front  of  the  shovel 
and  another  rope  attached  to  the  rear  end  of 
the  platform.  In  special  cases,  however,  where 
it   is  necessary   to  overcome  uneven    places   in 
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The  Healey  Sewer  Cleaning  Machine. 


gallons.  It  is  further  recommended  that  the 
operation  of  the  plant  should  be  in  charge  of 
a  competent  and  experienced  person.  A  map  of 
Toledo  and  vicinity,  estimates  of  cost  and  tables 
of  population,  rainfall,  chemical  analysis  and 
turbidity  accompany  the  leport. 


A  Fire  Prevention  Congress  will  be  held  in 
London  July  6  to  10,  in  connection  with  the 
International  Fire  Exhibition,  of  which  Mr.  El- 
lis Marsland,  1  Waterloo  Place,  Pall  Mall,  Lon- 
don, S.  W.,  is  secretary.  This  congress,  it  is 
thought,  will  bring  together  many  architects, 
engineers,  building  officials,  municipal  and  fire 
brigade  officers,  insurance  experts,  etc.,  not 
only  from  Great  Britain  but  from  other  coun- 
tries. 

The  Diisseldorf  Exhibition  has  demonstrated 
that  such  institutions  may  prove  a  success 
financially  as  well  as  educationally.  Up  to  five 
days  before  its  closing  it  had  been  attended  by 
3,056,627  paying  visitors  and  36,681  season 
ticket  holders"  The  gate  receipts  in  that  time 
were  3,184,355  marks,  or  nearly  $758,000,  and  on 
the  closing  day  the  accounts  showed  a  profit 
balance  of  over  1,000,000  marks,  or  about 
?240,000. 

An  Extensive  System  of  Irrigation  is  being 
developed  In  Siam,  under  the  supervision  of  the 
government,  according  to  Consul-General  Ham- 
ilton King,  In  "Consular  Reports"  for  February. 
The  network  of  canals  througliout  the  country 
Is  also  being  improved  by  dredging  old  ones  and 
opening  up  new  ones,  thus  improving  transpor- 
tation facilities.  The  Improvement  of  the  mouth 
of  the  Menam  River  and  the  harbor  of  Bang- 
kok  is  also  being  considered. 


the  sewer  invert,  a  third  rope  is  attached  to  the 
back  of  the  shovel,  passes  backward  through  a 
pulley  at  the  rear  of  the  machine  and  then  for- 
ward again.  By  pulling  on  this  rope  the  front 
of  the  shovel  is  raised,  while  a  special  device 
prevents  the  rear  end  of  the  platform  from 
rising. 

To  use  the  machine  it  is  first  necessary  to 
pass  a  rope  through  the  section  to  be  cleaned, 
liy  means  of  a  jointed  rod  or  otherwise.  The 
machire  is  attached  to  this  rope  at  the  down- 
stream manhole  and  drawn  Into  the  sewer,  rear 
end  first  for  about  10  feet.  It  Is  then  pulled 
out  and  the  sediment,  collected  and  pushed 
ahead  by  the  shovel,  is  removed.  The  next 
time  the  machine  is  sent  in  10  feet  farther, 
and  so  on  until  the  entire  section  between  man- 
holes is  cleared.  In  an  18-inch  sewer  near  the 
Park  Circle,  Brooklyn,  N.  Y.,  recently  cleaner! 
by  this  process,  the  sewer  was  found  to  be  so 
badly  stopped  with  a  fine  silt  that  it  was  neces- 
sary to  begin  operations  with  a  12-inch  instead 
of  an  18-inch  machine.  The  invention  is  one 
which  on  account  of  its  simplicity  and  effective- 
ness appeals  to  the  men  who  have  to  do  the 
actual  work  of  cleaning  sewers.  It  avoids  the 
necessity  of  entering  the  sewers  where  they  are 
large  enough  to  do  so,  and  furnishes  a  means 
of  quickly  and  thoroughly  cleaning  a  sewer  of 
any  size.  P.  J.  Healey  Company,  of  Boston,  are 
the  makers  of  this  machine. 


Lime  for  Sewage  Treatment  at  the  chemical 
precipitation  plant  in  Worcester,  Mass.,  will 
cost  J3.73  a  ton  at  the  kiln  and  |6.03  at  the 
purification  works,  and  about  2,500  tons  will 
be  required  for  the  year.  The  contract  was 
awarded  to  the  Brandon  Lime  and  Marble  Com- 
pany, of  Leicester  Junction,  Vt. 


March  28,  1903. 

Test  of  a  Cast-iron  Heating  Surface  in 

Connection  with  a  Fan  System 

of  Heating. 

In  the  report  of  the  ninth  annual  meeting 
of  the  American  Society  of  Heating  and  Ven- 
tilating Engineers,  as  given  in  The  Engineer- 
ing Record  of  January  31,  1903,  a  brief  men- 
tion was  made  of  a  paper  read  by  Prof.  R.  C. 
Carpenter  on  a  test  made  at  Sibley  College, 
Cornell  University,  of  a  cast  iron  heating  sur- 
face used  in  connection  with  a  blower  fan  for 
heating  the  air.  Since  that  time  the  data  and 
record  of  the  test  have  become  available,  and 
are  given  in  slightly  condensed  form  in  the 
following.  The  heating  system  was  arranged 
specially  for  the  experiment  by  the  American 
Radiator  Company  and  consisted  of  twelve 
ladiators  placed  side  by  side  in  two  rows  of 
six  each,  one  row  above  the  other  and  both  ex- 
tending parallel  to  the  flow  of  the  air.  Each 
radiator  was  composed  of  21  sections,  each  of 
which  was  a  single  casting  9x36  inches,  in  the 
form  of  four  nearly  triangular  tubes,  slightly 
staggered,    with   half-inch  air   spaces   between 
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discharged  it  into  a  small  chamber,  to  remove 
eddies,  and  thence  through  a  delivery  pipe  and 
nozzle,  where  its  velocity  was  measured,  into 
the  room.  The  fan  used  was  made  by  the 
American  Blower  Company  and  was  of  the  fol- 
lowing dimensions:  Height  over  all,  80  inches; 
diameter  of  wheel,  48  inches;  width  at  peri- 
phery, 17.5  inches;  inlet  diameter,  30  inches; 
outlet,  27x27  inches.  The  fan  was  driven  by  a 
6x6-inch  vertical  engine  and  arranged  to  run 
at  different  speeds.  The  individual  radiators 
were  controlled  independently  so  that  it  was 
possible  to  make  tests  with  different  amounts 
of  heating  surface. 

The  general  results  of  the  test  are  shown  in 
the  accompanying  table,  which  contains  a  se- 
lection of  eighteen  runs  from  the  twenty-eight 
as  given  with  the  report.  Three  runs  at  dif- 
ferent speeds  are  given  for  each  of  the  six  dif- 
ferent amounts  of  heating  surface  used,  each 
amount  representing  a  unit  consisting  of  two 
superimposed  radiators.  The  diagrams  here- 
with show  the  relation  between  the  speed  of 
the  fan  and  the  pounds  of  steam  condensed  per 
hour,  for  different  amounts  of  heating  surface; 
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glance  the  proportionate  decrease  in  the  bene- 
fit derived  as  more  heaters  are  added.  In  the 
discussion  following  the  paper  Prof.  Carpenter 
stated  that  beyond  16  pipes,  or  in  this  case 
four  heaters,  the  advantage  gained  was  slight. 

Three  other  diagrams  presented  with  the  pa- 
per but  not  given  here,  show  the  relation  be- 
tween the  steam  condensed  for  different  speeds 
of  the  fan;  the  relation  between  the  tempera- 
tures of  the  entering  and  discharge  air;  and 
the  relation  between  the  speed  of  the  fan 
and  the  steam  condensed  per  square  foot  of 
surface  per  hour,  for  different  amounts  of  heat- 
ing surface.  The  author  was  assisted  in  the 
test  by  Messrs.  Neave  and  Cazenove,  graduate 
students  in  the  university. 


The  Appropriation  for  Relief  for  the  Philip- 
pine Islands  recently  passed  by  Congress  in 
the  sundry  civil  expenses  bill  is  |3,000,000. 
This  amount  is  "to  be  expended  under  the  di- 
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Sketch  of  Heater  Section. 


the  tubes,  all  as  shown  in  the  accompanying 
sketch.  Each  section  has  a  surface  of  6.7 
square  feet  giving  a  total  for  the  whole  heater 
of   1,692   square  feet. 

The   fan   drew   the  air  over   the  heater  and 


and  the  relation  belween  the  pounds  of  steam 
condensed  per  square  foot  of  heating  surface 
per  hour  and  the  cubic  feet  of  air  discharged 
per  minute  by  the  fan,  for  different  amounts 
of  heating  surface.     These  curves   show  -  at  a 


Result  of  Tests. 

Number    ct    run 4 13  5  6 

Number    of    heater    units 1112 

Heating   surface,    sq.    ft 282.  282.  282.  564. 

Wteam   press.,    lbs.    abs 24.09  24.81  24.81  24.09 

a.    I'.    M.    of   fan 161.  303.  500.8  155.4 

Static  head,  ins.  water 0.207  0.797  2.294  0.203 

II.  r.  consumed  hy  fan 0.387  1.182  4.178  .0907 

Vel.    dlsoh.   head,   ins.   water 0.184  0.780  2.29  0.193 

Steam  per  sq.  ft.  heat.  sur.  per  hr.,  lbs.  .  0.293  0.501  0.721  0.22 

Temp,    all-    rec-eived 73.6  73.4  72.3  81.0 

Temp,    air    delivered 125.1  124.0  118.8  143.7 

Uise  In   temp,  of  air 51.5  51.2  46.5  62.7 

Temp,    water    leaving    coils 211.7  189.4  186.7  215.0 

\Vt.  of  air  disch.  |>er  min,  lbs 109.  214.  318.  132. 

K.  T.   U.  per  sq.  ft.  heat.   sur.  per  hr.  .  285.3  656.  750.  208.5 

Air  disch..  ft.  per  min..   meas... 1992.  3529.  5813.  2015. 

Air  enter'g  euils,   ft.  per  min.,   meas...  234.  412.  083.  233. 

Cu.  ft.  air  per  min.,   calc 1605.  3150.  4700.  1940. 

Itatlo  of  expansion  of  air 1.095  1.097  1.090  l.UO 
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rection  and  in  the  discretion  of  the  Philippine 
government  in  such  proportions  as  they  deem 
wise,  in  the  direct  purchase  and  distribution 
or  sale  of  farm  implements,  farm  animals,  sup- 
plies, and  necessaries  of  life,  and  through  the 
employment  of  labor  in  the  construction  of 
government  wagon  roads,  and  other  public 
Works." 

The  Lawrence,  Mass.,  Water  Board  will  pro- 
ceed at  once  to  build  a  new  filter  as  an  auxil- 
iary to  its  existing  plant,  which  is  overtaxed. 
Chapin  &  Knowles,  of  Pittsbui-g,  Pa.,  have  been 
retained  as  consulting  engineers  to  co-operate 
with  the  city  engineer,  Mr.  A.  D.  Marble. 

Notices  for  the  Abatement  of  Nuisances  are 
issued  by  the  Board  of  Health  of  New  York  City 
upon  the  facts  and  evidence  cofitained  in  the 
written  reports  of  the  sanitary  inspectors.  Dur- 
ing the  quarter  ending  June  30,  1902,  the  num- 
ber of  notices  issued  was  10,306,  according  to 
the  quarterly  report  of  the  Department  of 
Health.  The  notices  call  the  attention  of  owners, 
lessees  and  agents  to  violations  of  the  sanitary 
code  in  each  case,  and  require  the  necessary  al- 
teration, cleaning  or  improvement  of  the  prem- 
ises within  five  days  from  the  receipt  of  the 
notice.  If,  upon  reinspection  it  is  found  that 
the  requirements  of  the  notice  have  not  been 
complied  with,  a  suit  for  penalty  is  commenced. 
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Letters  to  the  Ekiitor. 

Communications  are  always  welcome,  and,  as  far  as 
permitted  by  space  and  Interest,  they  may  be  printed 
in  these  columns.  The  Engineering  Record,  however, 
assumes  no  responsibility  tor  the  facts  or  opinions 
presented  in  the  letters. 


DIFFICUI.T    Tu.NNia,     CONSTBUCTION. 

Sir: — I  desire  to  ihank  you  for  your  very 
satisfactory  description,  in  the  issue  of  March 
14,  of  our  proposed  submerged  tunnel  roof 
shield.  There  is  one  £tatement,  however,  not 
in  the  article  but  in  the  editorial  thereon,  to 
which  I  take  exception,  and  in  which  excep- 
tion I  think  you  will  concur  after  a  little 
thought  on  the  subject.  You  say  our  system 
is  essentially  the  same  as  that  being  used 
under  the  Harlem  River  for  the  subway.  I 
have  no  criticism  whatever  to  offer  on  this 
very  ingenious  and  interesting  device,  but  1 
am  convinced  that  in  fundamental  principles 
the  two  schemes  are  entirely  different. 

As  I  understand  it,  the  Harlem  River  device 
is  essentially  a  box  with  a  flat  roof  resting  on 
vertical  pile  walls,  while  we  propose  (1)  longi- 
tudinal arch  members,  or  voussoirs  which  give 
the  structure  longitudinal  as  well  as  lateral 
strength;  (2)  Lateral  arch  members,  to  give 
additional  strength  transversely;  (3)  Lateral 
tie  rods  to  bind  the  whole  together,  and  (4) 
chord  stltfeners  to  counteract  the  pull  of  the 
tie  rods  and  hold  the  structure  in  shape  until 
it  can  be  put  in  final  position.  It  is  thus  seen 
that  the  structure  has  longitudinal  stability  in 
itself  sufficient  to  bridge  it  over  small  inequal- 
ities In  a  submerged  foundation,  which  there- 
fore does  not  require  special  care  in  its  prei> 
aration.  With  one  end  resting  on  the  fin- 
ished work  and  the  other  on  the  ground  aheail 
the  men  can  work  in  safety  underneath  lo 
prepare  the  finished  foundation  in  short  sec- 
tions, and  with  the  compressed  air  acting  as  a 
buoy,  the  weight  on  the  side  foundation  is 
greatly  lessened. 

In  the  14  and  15-foot  sewer  tunnel  which  we 
are  building  in  64th  and  62nd  streets.  Bay 
Ridge,  Brooklyn,  after  driving  the  heading 
drift,  the  width  of  a  quarter  section  of  the 
roof,  with  the  combination  poling  boards,  which 
form  a  sectional  shield,  we  proceed,  in  some 
of  the  headings,  to  hold  up  the  I'oof  with  arch 
timbers  resting  on  wall  plates  laid  in  side  ex- 
cavations. 

If  the  ground  is  good,  that  is,  if  there  is  no 
running  sand  and  water  nor  quicksand,  we 
sheet  down  for  and  build  a  section  of  the  invert. 
In  running  sand  and  water,  we  first  put  in  heavy 
I-beams  resting  on  the  solid  ground  ahead,  and 
on  the  finished  work  behind,  and  from  these 
the  arch  timbers  are  braced.  In  quicksand  (of 
which  we  Tiave  encountered  a  goodly  supply), 
we  use  25-foot  15-inch  I-beams,  and  usually  go 
for  one  8-foot  "bottom"  at  a  time,  in  this  way 
not  disturbing  the  ground  far  ahead.  In  one 
instance  we  have  put  in  heavy  crown  bars. and 
are  bracing  them  up  with  arch  timbers,  which 
in  turn  will  be  braced  up  from  I-beams  bridging 
over  a  short  "bottom"  between  the  finished 
work  and  the  ground  ahead. 

Here  we  have  the  exact  methods  which 
would  be  utilized  in  the  case  of  our  system 
under  the  river.  The  crown  bars,  the  lateral 
arch  members  and  the  wall  plates  are  repre- 
sented by  the  voussoirs,  the  arch  members,  and 
the  concrete  foundation,  while  the  thrust  of 
the  arches  which  we  now  transmit  to  the 
ground  outside  is  taken  up  by  the  tension 
members.  The  rest  of  the  arch  may  be  pro 
ceeded  with  as  we  now  carry  it  on  with  the 
added  advantage  of  the  compressed  air.  Wo 
are  also  using  a  pilot  for  bracing  in  some  of 
our  headings,  but  for  very  bad  ground  the 
last-mentioned  combination  method  has  been 
most  successful.  From  my  experience  in  con- 
nection with  the  E^st  River  borings,  I  can  say 


that  pile  dusters  for  the  guidance  of  sub- 
merged structures  are  entirely  practical,  but 
the  question  of  river  shafts  in  streams  where 
traffic  is  so  congested,  and  where  tides  are  so 
strong  as  those  of  the  North  and  East  Rivers 
would  have  to  be  cautiously  approached  and 
carefully  considered. 

I  desire  to  say  in  conclusion  that  the  pro- 
posed scheme,  which  is  partially  controlled  by 
the  Borough  Construction  Company,  and  which 
you  have  described  on  page  275,  is  intended 
primarily  as  an  emergency  method,  which  can 
l)e  tried  and  I  believe  successfully  used  in 
those  places  when  others  may  have  failed,  as 
for  Instance,  to  help  a  shield  across  some  diffi- 
cult place.  Or  it  might  be  tried  in  anticipation 
of  a  difficulty  after  which  a  shield  could  be 
set  up,  and  the  work  pushed  to  a  more  rapid 
conclusion. 

Very  truly  yours, 

J.  C.  Mfe.m, 
Consulting  Engineer,  Borough  Construction  Co. 

New  York,  March  19,  1903. 


F,L.\STic  Deformation. 
Sir:  In  order  to  clear  up  any  misunder- 
standing with  respect  to  my  remarks  on  elastic 
deformations  as  published  in  The  Engineering 
Record  of  February  14,  allow  me  to  illustrate 
by  an  example  the  method  recommended  to 
construct  deformations  due  to  assumed  exterior 


Fi<J2 

forces.  Let  O  F  A  (Fig.  1)  represent  at  usual 
scale  of  about  1  to  100,  a  triangle  of  a  truss- 
diagram,  showing  the  truss  in  its  true  exten- 
sion, when  unloaded,  and  referring  to  a  system 
of  co-ordinates  O  X  Y.  On  account  of  an  as- 
sumed vertical  system  of  loading,  and  two  cor- 
responding reactions  such  as-  A,  the  intensity 
of  the  stresses  are  determined,, for  instance  com- 
pression in  O-F,  tension  in  0-A,  and  in  FA,  to 
which  are  due  reductions  or  additions  of  length 
of  members  Al,  ^2,  A3,  which  may  be  represent- 
ed in  about  full  size  (or  double  size)  in  diagram. 
Making  F'-M'  equal  and  parallel  to  F-M,  and 
drawing  perpendiculars  in  M,  and  N,  the  inter- 
section A'  of  the  latter  indicates  the  changed 
location  of  point  A  due  to  elasticity  from  direct 
stresses.  The  dislocation  is  in  full  (or  double) 
size.  The  corresponding  co-ordinate  changes 
A  X  and  A  y  may  be  tabulated  for  all  triangles 
of  the  truss,  keeping  one  side  of  each  fixed. 

Fig.  2  shows  how  to  assemble  above  results 
in  order  to  find  the  sag  of  a  truss  due  to  its 
load  and  reactions.  If  P-Q  represents  a  hori- 
zontal line  connected  to  the  truss  when  not 
loaded  and  Ayl,  Ay  3,  A  y  3,  etc..  are  the 
tabulated  ordinate  changes  of  the  triangles, 
the  polygon  indicated  shows  the  de- 
formation of  line  P-Q  in  a  vertical  di- 
rection. The  maximum  sag  S  is  to  be  meas- 
ured in  the  scale  of  the  A  y.    For  a  two-hinged 


arch  the  sum  of  the  Axl,  Ax3,  etc.,  for  all 
triangles  must  be  zero,  if  reactions  A  and  B 
due  to  the  assumed  loading  have  been  correctly 
chosen.  In  view  of  the  comparatively  rare 
necessity  01  applying  the  theory  of  elasticity 
for  the  computation  of  the  exterior  forces  of  a 
truss,  it  would  seem  to  be  well  worth  the  while 
in  structures  of  some  importance  to  use  this  or 
some  other  equally  indisputable  method  as  a 
final  check.  The  elastic  deformation  under 
positive  or  negative  direct  stresses  is,  of  course, 
not  doubtful  in  the  least. 

In  various  analytical  and  graphical  methods 
some  influences  more  or  less  essential  for  the 
deformation,  such  for  instance  as  that  of  web- 
members,  have  been  omitted  for  simplicity. 
These  and  other  similar  abbreviations  may  be 
justifiable  as  long  as  the  merely  approximate 
nature  of  the  computation  is  kept  in  mind. 
Very  i-espectfully, 

C.  S. 

Washington,  D.  C,  March  2,  1903. 


TuNNKi,  AND  Subway  Ventilation. 
Sir: — No  doubt  this  subject  matter  of  inquiry 
is  an  important  one,  but  let  us  beware  of  ex- 
aggeration. When  it  is  considered  that  even 
the  ventilation  of  sewers  is  a  disputed  point, 
that  sewer  scavengers  are  among  the  healthi- 
est in  the  community,  that  the  Paris  "Grand 
Collecteurs"  and  side  issues  are  visited  every 
month  by  hundreds  of  English,  French  and  Ger- 
man ladies  and  gentlemen,  that  1  have  sat  for 
three  consecutive  hours  with  five  members  of 
a  health  committee  in  a  room  of  8x12x8  feet 
with  closed  door,  being  40  feet  of  air  per  hour 
to  each  inmate  instead  of  the  stipulated  1.800. 
when  one  considers  how  very  little  an  indi- 
vidual takes  in  at  a  breath,  and  how  iinpoison- 
0U8  to  the  child  wrapped  in,  head  and  all.  in 
its  blankets,  is  the  carbon  from  the  lungs 
which  he  breathes  and  rebreathes  over  and 
over  again  as  a  harmless  soporific,  it  is  well  to 
consider  if  the  figures  arrived  at  for  subway 
ventilation  are  not  somewhat  oveidrawn.  as. 
if  one-fifth  or  one-tenth  the  quantity  of  air  to 
be  extracted  or  forced  in  would  be  suflicient, 
the  solution  of  the  problem  would  bo  so  much 
easier  and   less  expensive. 

Very  truly  yours, 

A     Sl'I'.Sl'HIHKR. 

Quebec,  March  13,  1903. 


Inquiries. 

Quoations  and  answers  of  Interest  to  readers  may 
be  published  midei-  Ibis  heading.  Heplles  are  solicited 
and   should   be  addressed    to  The   Kuglnecring   Record. 


Stack  Economizkks. 
Sir: — In  answer  to  the  inquiry  of  C.  \V.  B.  in 
your  issue  of  21st  inst.,  it  may  be  said  that  the 
introduction  of  economizers  into  stacks  or 
smoke  flues  usually  increases  the  resistance  to 
tlie  flow  of  the  gases.  This  is  due  to  the  pass- 
age of  the  gases  through  the  economizer  itself. 
and  to  the  long  horizontal  flues  with  bends  and 
dampers  which  are  usually  necessary.  Proper 
design  and  arrangement  will  keep  this  loss 
down  to  reasonable  figures.  The  greatest  im- 
pairment to  the  draft  comes  of  course  from  the 
reduction  in  temperature  of  the  gases — usually 
200  to  300  degrees  Fahrenheit.  These  losses 
must  always  be  given  careful  consideration.  If 
there  was  originally  no  surplus  of  stack  ca- 
pacity the  addition  of  economizers  will  reduce 
the  working  capacity  of  the  plant,  and 
some  provision  will  have  to  be  made  to 
make     good     the     deficiency.  Occasionally 

it  happens  that  the  original  stack  ca- 
pacity is  so  great  that  even  after  economizers 
are  put  in.  there  is  still  sufficient  draft  to  do  the 
work.  When  a  new  plant  is  being  designed  to 
include  economizers,  provision  for  the  required 
draft  can  be  made  either  by  increased  height  of 
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chimney,  or  by  mechanical  apparatus.  The  ad- 
visability of  installing  economizers  in  any  par- 
ticular case  depends  upon  the  size  of  plant,  cost 
of  coal,  the  number  of  hours  out  of  24  that  it  is 
in  operation,  and  the  first  cost,  including  me- 
chanical draft,  when  required.  Many  situations 
will  show  a  handsome  profit,  and  many  others 
the  reverse. 

Very  truly  yours, 

WiixiAM  H.  Bryan, 
Consulting  Engineer. 
St.  Louis,  March  23,  1903. 


New  Books  Received. 

Under  this  heading  books  received  from  pub- 
lishers will  be  punctually  announced.  Reviews 
may  be  published  in  subsequent  issues.  Pub- 
lishers are  requested  to  send  retail  price  with 
each  book. 


The  Induction  Motor;  Its  Theory  and  De- 
sign Set  Forth  by  a  Practical  Method  of  Cal- 
culation. By  Henri  Boy  de  la  Tour,  Chief  Elec- 
trician and  Designer,  Electrical  Department  of 
the  Compagnie  Fives-Lille,  Givors,  France. 
Tran.slated  from  the  French  by  C.  O.  Mailloux. 
M.A.I.E.E..  M.I.E.E.,  past  president  of  the  New 
York  Electrical  Society.  New  York:  McGraw 
Publishing  Company .  2iJ0  pages,  illustrated. 
Price,  J2.50. 

Storage  Battkrv  Encmnekrinc.  A  Practical 
Treatise  for  Engineers.  By  Lamar  Lyndon, 
6.E.,  M.E..  Consulting  Electrical  Engineer, 
Associate  Member  Ameiican  Institute  Electri- 
cal Engineers,  Member  American  Electro- 
Chemical  Society.  New  York:  McGraw  Pub- 
lishing Company.  382  pages,  illustrated.  Price, 
$3. 


Book  Notes. 


Enci.nkkri.nc  fob  Land  Dkai.nace.  A  Manual 
for  Laying  Out  and  Constructing  Drains  for 
the  Improvement  of  Agricultural  Lands.  By 
Charles  G.  Elliott.  M.  Am.  Soc.  C.  E.  New  York: 
John  Wiley  and  Sons.  232  pages,  illustrated. 
Price,  J1.50. 

Mr.  Elliott's  book  is  valuable,  the  only  one 
in  print  giving  the  present  practice  in  many 
features  of  drainage.  However,  it  does  not 
pretend  to  be  an  exhaustive  treatise  such  as 
would  meet  the  need  for  an  exhaustive  and 
thoroughly  modern  book  on  land  drainage,  pre- 
senting  adequately   the  engineering  side. 

The  author  does  not  treat  the  topics  taken 
up  in  great  detail,  and  seems  to  prefer  to  state 
bis  general  conclusions  and  views  without 
giving  the  arguments  and  experience  in  specific 
cases.  The  engineer  of  the  present  day  must 
be  thoroughly  well  informed  on  all  sides  of  his 
work,  and  he  hesitates  to  adopt  the  conclusions 
of  any  writer  without  knowing  the  data  on 
which  they  are  based.  Eleven  pages  are  de- 
voted to  a  general  introduction,  but  do  not 
discuss  the  extensive  history  of  drainage. 
Twenty-three  pages  are  given  to  soils,  a  space 
so  limited  as  to  make  necessary  the  omission 
of  most  of  the  results  of  the  large  amount  of 
recent  scientific  research.  No  discussion  what- 
ever of  rainfall,  evaporation  or  plant  nu- 
trition are  attempted  and  very  little  is 
given  about  ground  water.  An  exceeding- 
ly elementary  description  of  the  process 
of  leveling  is  given,  but  no  description 
of  surveying  instruments  or  discussion  of  their 
use  and  adjustment.  No  adequate  discussion 
of  drainage  laws  in  different  States  is  given, 
and  only  very  general  statements  regarding 
the  exact  financial  benefit  of  drainage  are  made. 
The  data  for  estimating  the  cost  of  drains  are 
not  illustrated  by  examples.  The  author  dis- 
russes  the  laws  of  flow  in  drains,  b\it  does  not 


give  tables  or  diagrams  of  the  capacities  of  tile 
or  open  ditches,  which  would  be  much  more  con- 
venient for  use  than  any  formula  could  be. 
Poncelet's  formula,  which  he  adopts  for  tile 
drains,  is  of  inconvenient  form  to  use,  and 
Chezy's  formula  could  have  been  used  with  a 
value  of  the  constant  giving  practically  the 
same  results. 

The  author  seems  to  think  that  in  general 
tile  drains  should  be  laid  3  or  4  feet  deep,  but 
he  says  that  there  are  some  soils  in  which  the 
benefit  from  going  deeper  than  2i^  feet  is  not 
proportional  to  the  increased  cost.  The  state- 
ment is  made  that  distances  apart  may  range 
from  33  to  200  feet,  depending  on  the  soil  and 
the  depth.  The  author  corrects  the  common 
erroneous  statement  that  3  inches  per  100  feet 
is  the  minimum  allowable  grade  for  tile,  and 
gives  a  table  of  minimum  grades  ranging  from 
0.04  per  cent,  for  a  12-inch  tile  to  0.10  per  cent, 
for  a  2-inch.  Regarding  the  proper  size  of 
drains  the  conclusions  are  in  much  better 
agreement  with  current  practice  than  are  the 
statements  often  made  that  tile  drains  should 
be  able  to  remove  y.,  inch  to  1  inclr  depth  of 
water  per  twenty-four  hours.  The  author  rec- 
ommends i/i  inch  for  tile  drains,  and  for  open 
ditches,  which  must  take  both  surface  and 
under  drainage,  capacities  ranging  from  % 
inch  per  twenty-four  hours  for  1,000  acre  tracts 
to  Vi  inch  for  8,000  to  30,000  acre  tracts;  and 
says  that  usually  '/■!  inch  per  twenty-four  hours 
is  the  proper  capacity.  In  computing  sizes  of 
main  tile  drains  the  advice  to  add  to  the  head 
of  the  main  the  average  excess  of  head  of  the 
laterals  above  the  main  is  not  defensible.  The 
book  is  one  no  drainage  engineer  can  afford  to 
be  ■without,  but  plenty  of  room  is  left  for  a 
future  more  exhaustive  work. 


Statics  by  Aixjebbaic  and  Guai-iiic  Mkthous. 
By  Lewis  J.  Johnson,  C.  E.,  Assoc.  M.  Am. 
Soc.  C.  E.,  Assistant  Professor  of  Civil  Engi- 
neering in  Harvard  University,  New  York; 
John  Wiley  &  Sons.  141  pages,  illustrated. 
Price,  $2. 

This  book  has  been  written  primarily  for  the 
use  of  students  of  engineering  and  architecture 
but  will  be  found  useful  to  designing  engineers 
and  architects.  It  will  be  especially  useful  to 
that  class  of  men  in  practice  who  are  making 
a  study  of  graphical  statics  without  the  aid  of 
a  teacher  for  it  gives  only  the  principles  and 
methods  necessary  to  understand  the  practical 
applications.  In  the  first  part  the  usual  defi- 
nitions, general  principles  and  methods  ol 
statics  are  given,  and  in  the  second  part  are 
illustrations  of  the  application  of  the  principles 
to  specific  cases.  One  of  the  features  of  the 
book  is  the  comparison  of  the  graphic  and  alge- 
braic solutions  of  the  same  problem.  This  is 
done  by  placing  the  two  solutions  side  by  side, 
which  enables  one  to  compare  them  easily. 
The  scheme  of  notation,  by  which  the  magni- 
tude, direction  and  point  of  application  of  a 
force  is  fixed,  is  a  good  one.  In  part  tw^o 
tliere  are  outlined  the  various  steps  necessary 
in  the  solution  of  practical  cases  such  as  roof 
trusses,  bents  In  mill  buildings,  masonry  dams, 
etc.  The  determination  of  the  stresses  in 
trusses  under  movable  loads,  such  as  bridge 
ti-usses,  is  only  mentioned,  the  reader  being  re- 
ferred to  the  standard  books  for  a  study  of 
these  problems.  The  author  realizes  the  im- 
portant fact  that  there  are  many  problems 
which  are  best  solved  by  graphical  methods 
while  in  the  solution  of  others  the  analytical 
methods  are  the  most  useful.  He  says  "the 
choice  between  one  method  or  the  other  for  a 
given  problem  before  an  engineer  is  a  matter 
of  convenience,  but  in  many  cases  both  shouid 
be  used  for  the  sake  of  the  check  upon  results 
thus    obtained."      Another    point    is    made    re- 


garding the  relation  between  the  degree  of  pre- 
cision in  the  solution  of  a  problem  and  the 
degree  of  a(;curacy  used  In  the  determination 
of  the  data.  There  are  many  cases  where  one 
sees  data  given  which  are  assumed  and  which 
may  be  in  error  as  great  as  five  per  cent.,  while 
the  results  based  on  this  data  are  given  often- 
times to  a  degree  of  accuracty  which  would  cor- 
respond to  an  error  in  the  data  of  a  small  frac- 
tion of  one  per  cent. 


A  Text-Book  ok  Piki-d  Astbonomv  vtm.  Bnui- 
NEER.S.  By  George  C.  Cofnstock,  Professor  of 
Astronomy  in  the  University  of  Wisconsin. 
New  York:  John  Wiley  &  Sons:-  202  pages, 
illustrated.      Price,  $2.50. 

This  work  is  designed  as  a  text-book  for 
students  in  technical  colleges,  by  an  astronomer 
who  has  had  a  long  experience  In  teaching 
Iiractical  astronomy  to  such  students.  The 
author  states  his  belief  that  the  parts  of 
astronomical"  practice  most  pertinent  to 
engineering  instruction  are:  "(a)  Train- 
ing in  the  art  of  numerical  computations: 
(b)  Training  in  the  accurate  use  of  such 
instruments  of  precision  as  the  sextant 
and  the  theodolite,  with  special  reference 
to  the  elimination  of  their  errors  from 
the  results  of  observation:  (c)  Determinations 
of  time,  latitude,  and  azimuth,  with  portable 
instruments,  as  furnishing  subject-matter 
through  which  (a)  and  (b)  may  be  conveni- 
ently realized."  The  book  is  well  planned  to 
aid  the  student  in  acquiring  training  in  these 
three  lines. 

The  first  chapter  is  devoted  to  the  formulie 
used  in  spherical  trigonometry,  to  the  proper 
arrangement  of  the  numerical  work  and  to  the 
accuracy  of  the  computations  used.  The  sys- 
tems of  coordinates  and  transformation  from 
one  to  another  of  the  systems,  forms  the  sub- 
ject-matter of  the  second  chapter.  One  chap- 
ter is  devoted  to  each  of  the  subjects  of  time 
and  corrections  to  the  coordinates.  The  next 
three  chapters,  forming  the  greater  part  of 
the  text,  treat  of  the  methods  of  observation 
and  computation  for  the  determination  of  time, 
latitude  and  azimuth.  A  very  admirable  fea- 
ture of  this  treatment  Is  the  division  of  the 
observations  into  three  classes:  rough  deter- 
minations, approximate  determinations  and 
accurate  determinations.  The  methods  de- 
scribed for  the  several  determinations  are 
all  methods  which  are  recognized  as- standard 
or  ones  which  the  author  has  found  well 
adapted  to  Ihe  results  sought.  The  Instru- 
ments used  are  the  engineer's  theodolite,  the 
sextant  and  a  chronometer,  usually  a  watch. 
A  short  chapter  is  devoted  to  the  transit  in- 
strument. The  text  is  clear  and  concise,  so 
concise  that  it  would  Hje  somewhat  difficult  for 
the  unaided  student  to  follow  all  of  the  work. 
As  a  text-book  for  classes  in  technical  schools 
it  is  a  model  and  will  fill  a  long  felt  need. 


An  Obstructionist. 


The  following  anecdote  was  sent  to  The  En- 
gineering Record  by  Mr.  Philip  D.  Borden,  city 
engineer  of  Fall  River,  Mass.: 

Considerable  annoyance  and  delay  is  caused 
to  the  contractors  on  grade  crossing  work  by 
the  action  of  an  abutter  who  refuses  to  allow 
the  running  of  a  guy  rope  from  the  derrick  over 
his  premises,  although  the  guys  were  strung  at 
such  a  height  as  in  no  way  to  interfere  with 
any  and  every  use  to  which  he  can  put  the  land. 
This  abutter  went  so  far  as  to  procure  a  long 
ladder  and  cut  the  guys.  The  contractor  at- 
tempted to  build  a  retaining  wall  on  the  line 
of  this  abutter's  property,  but  the  abutter  pre- 
vents him  from  doing  so  by  arresting  any  man 
who    in   any   way   trespasses   on   his   premises. 
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To  "dog"  a  stone  and  swing  It  into  position  it 
would  pass  over  said  abutter's  land,  and  to 
this  lie  objected.  Some  nice  questions  are  in- 
volved, and  the  Supreme  Court  of  Massachu- 
setts is  wrestling  with  them.  In  the  meantime 
it  has  been  necessary  to  suspend  operations 
and  the  citizens  are  deprived  of  the  use  of  one 
of  the  most  important  thoroughfares  in  the  city. 
This  is  a  reminder  that  any  person  who  wishes 
to  insist  on  all  of  his  legal  rights,  no  matter 
how  much  inconvenience  he  causes  his  fellow- 
man  can  do  much  mischief.  In  this  case  the 
abutter  does  not  suffer  any  injuries  except  to 
his  feelings.  The  contractor  has  offered  to  give 
good  and  sufBcient  bond  to  indemnify  the  abut- 
ter, but  he  will  not  accept  any  bond.  This  should 
be  a  warning  to  parties  having  the  preparation 
of  plans  and  specifications  for  such  work,  as 
the  trouble  could  have  been  avoided  had  the 
decree  of  the  court  authorized  the  person  di- 
rected to  do  the  worli  to  enter  upon  and  occupy 
such  of  the  adjoining  property  as  was  necessary 
in  the  proper  execution  of  the  worlv,  they  to 
pay  all  damages  caused  by  so  doing. 


Fourth  Convention  of  the  American  Rail- 
way Engineering  and  Maintenance 
of  Way  Association. 


The  meetings  of  the  fourth  annual  conven- 
tion of  the  Association  were  held  in  the  Audi- 
torium Hotel,  Chicago,  on  March  17,  18  and  19, 
with  President  George  W.  Kittredge,  chief 
engineer,  C.  C.  C.  &  St.  I..  R.  R.,  in  the  chair. 

The  reports  of  the  seci-etary  and  treasurer 
were  presented  and  the  new  board  of  officers, 
whose  names  are  given  under  "Personals,"  was 
elected.  The  sessions  were  principally  occupied 
with  the  reading  and  discussion  of  the  reports 
of  the  standing  committees  on  roadway,  bal- 
lasting, rails,  wooden  bridges  and  trestles,  ties, 
track,  buildings,  signs,  fences,  crossings  and 
cattle-guards,  signaling  and  interlocking,  water 
service,  records,  reports  and  accounts,  iron  and 
steel  structures,  yards  and  terminals,  uniform 
rules  and  organization,  and  masonry.  These 
reports  are  intended  to  aid  in  the  regulation  of 
the  practice  of  the  members  of  the  association 
with  the  idea  of  bringing  about  greater  uniform- 
ity. Some  of  the  reports  not  fully  discussed 
in  the  meetings  may  be  further  discussed  by 
letter.  These  reports  will  be  printed  in  the 
proceedings. 


Annual  Meeting  of  the  Boston  Society 
of  Civil  Engineers. 


The  annual  meeting  of  this  society  was  held 
on  March  18  with  an  attendance  of  146.  Six 
new  members  were  admitted.  The  canvass  of 
the  letter  ballots  showed  the  election  of  the 
board  of  officers  named  in  the  "Personal"  col- 
umn. The  annual  reports  of  the  officers  and 
several  special  committees  were  read  and  ac- 
cepted, and  the  special  committees  were  re- 
appointed. The  present  membership  is  509,  a 
net  increase  of  2  during  the  year.  The  library 
committee  reported  that  237  volumes  had  been 
added,  the  total  number  of  accessions  to  date 
5,000.  During  the  year  eleven  meetings  were 
held,  with  an  average  attendance  of  86,  and 
thirteen  excursions  were  taken  to  various  en- 
gineering works  and  manufacturing  plants,  the 
average  attendance  being  43.  The  New  Eng- 
land Water  Works  Association  has  for  some 
years  shared  the  rooms  of  the  Society  in  Tre- 
mont  Temple  and  the  New  England  Association 
of  Gas  Engineers  now  desires  to  make  a  simi- 
lar arrangement.  Mr.  A.  W.  Parker  presented 
a  short  illustrated  paper  entitled  "Early  and 
Curious  Types  of  the  Cantilever  Bridge  in  New 
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England  and  New  Brunswick,"  describing  many 
structures  built  in  1868-'69  and  the  early  seven- 
ties from  the  designs  of  his  brother.  Mr.  Charles 
H.  Parker.  (A  description  of  early  iron  railway 
bridges  on  the  New  Brunswick  Railway  was 
printed  in  The  Engineering  Record  of  July  27, 
1901.)  President  George  A.  Kimball  in  his  ad- 
dress suggested  the  advisability  of  forming  sec- 
tions of  the  Society  to  be  devoted  to  mechanical, 
marine,  electrical  and  sanitary  engineering, 
there  being  at  present  no  local  organizations 
in  these  branches  of  the  profession. 
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Personal  Notes. 


Mr.  John  H.  Harden  has  been  elected  surveyor 
of  Phoenixville,  Pa. 

Mr.  Charles  Wehr  has  been  elected  water 
superintendent  of  South  Bethlehem,  Pa. 

Mr.  John  D.  Rullmann  has  been  elected  city 
engineer  of  San  Antonio,  Tex. 

Mr.  John  M.  McAdam  has  been  elected  bor- 
ough engineer  of  Washington,  Pa. 

Mr.  G.  Warren  Mudy  has  been  elected  super- 
intendent of  the  Cambridge   (Md.)  Water  Co. 

Mr.  Fred  Hart  has  been  appointed  superin- 
tendent of  the  Batavia,  N.  Y.,  municipal  plant. 

Mr.  Charles  R.  Allen,  Jr.,  has  been  appointed 
city  engineer  of  Barre,  Vt.,  succeeding  Mr.  Phil 
S.  Smith. 

Mr.  1.  G.  Rawn  has  resigned  as  Kcncral  super- 
intendent of  the  Baltimore  &  Ohio  Railroad  at 
Pittsburg. 

Mr.  Cornelius  C.  Vermeule,  of  Bast  Orange, 
N.  J.,  has  been  In  Ithaca,  N.  Y.,  in  connection 
with  the  water-supply  question  now  before  that 
city. 

Mr.  George  Gillespie  has  been  appointed 
superintendent  of  the  Albany  &  Hudson  Rail- 
way &  Power  Co.,  with  headquarters  at  Albany. 
N.  Y. 

Mr.  George  E.  Martin  has  resigned  as  superin- 
tendent of  the  shops  of'the  Pedrick  &  Ayer  Co.. 
manufacturers  of  railroad  machine  tool.s  at 
Plainfield,  N.  J. 

Mr.  Arthur  M.  Waitt,  M.  Am.  Soc.  M.  E.,  has 
resigned  as  superintendent  of  motive  power 
and  rolling  stock  of  the  New  York  Central  & 
Hudson  River  Railroad,  taking  effect  April  1. 

Mr.  William  G.  Smith,  for  some  time  In  the 
employ  of  the  Metropolitan  Water  and  Sewer- 
age Board  of  Boston,  has  resigned  to  accept  a 
position  with  the  Washington  Aqueduct  Com- 
mission. 

Mr.  William  Graham  has  been  appointed  as- 
sistant engineer  of  bridges  and  buildings  of  the 
Baltimore  &  Ohio  and  of  the  Baltimore  &  Ohio 
Southwestern  Railroad,  with  headquarters  at 
Baltimore. 

Mr.  E.  G.  Pratt,  of  Des  Moines,  la.,  has  been 
appointed  general  manager  of  the  Milwaukee 
Gas  Light  Co.,  succeeding  Mr.  E.  G.  Cowdery, 
who  has  become  general  manager  of  the  Laclede 
Gas  Light  Co.,  of  St.  Louis. 

Mr.  J.  C.  Patterson  has  been  appointed  assist- 
ant engineer  of  the  Great  Northern  Railway, 
with  headquarters  in  St.  Paul,  and  Mr.  W.  P. 
Whitten  has  been  elected  resident  engineer  at 
St.  Paul,  succeeding  Mr.  Patterson. 

Mr.  Archibald  L.  Parsons,  Assoc.  M.  Am.  Soc. 
C.  E.,  assistant  engineer  in  the  U.  S.  Engineer 
Office  for  the  Government  Printing  Office  at 
Washington,  D.  C,  has  been  nominated  by  the 
President  to  be  civil  engineer  in  the  IT.  S.  Navy 

Messrs.  George  S.  Webster,  Joseph  T.  Rich- 
ards and  Rudolph  Hering  have  been  appointed 


to  pass  on  the  plans  for  the  proposed  sewer  sys- 
tem in  Lower  Merlon  township,  Ardmore,  Pa. 
Mr.  J.  S.  G.  Dunn  has  been  reappointed  township 
engineer. 

Mr.  J.  M.  Stark  has  been  appointed  principal 
assistant  engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Railway,  and  the  Choctaw,  Oklahoma 
&  Gulf  Railroad,  with  headquarters  at  Little 
Rock,  Ark.,  succeeding  Mr.  P.  A.  Molitor,  who 
has  resigned. 

Col.  Peter  C.  Hains,  Corps  of  Engineers, 
U.  S.  A.,  is  to  be  made  a  brigadier  general  and 
retained  on  the  active  list  until  his  statutory  re- 
tirement in  July,  1904.  He  is  now  stationed  at 
Baltimore  as  engineer  of  the  Southeast  Divi- 
sion, in  charge  of  the  defense  and  harbor  im- 
provements at  that  city. 

Mr.  A.  L.  Dabney,  M.  Am.  Soc.  C.  E.,  of  Mem- 
phis, Tenn.,  has  assumed  the  duties  of  assistant 
chief  engineer  of  the  Yazoo  Mississippi  Levee 
District,  during  the  present  high  water.  He  re- 
signed from  that  position  about  a  year  ago  to 
practice  hydraulic  and  municipal  engineering, 
which  he  intends  to  continue. 

Charles  O.  Vandevanter,  M.  Am.  Soc.  C.  E., 
engineer  in  charge  of  the  Western  Maryland 
Railroad,  with  which  he  has  been  connected 
lor  fourteen  years,  has  resigned  and  formed  a 
partnership  with  Mr.  J.  M.  Hood,  Jr.,  with  of- 
fices in  the  Equitable  Building,  Baltimore.  Mr. 
Hood's  experience  has  been  largely  along  rail- 
road lines. 

The  Boston  Society  of  Civil  Engineers  has 
elected  the  following  officers:  tresident,  Ira  N. 
HoUis;  vice-president  for  two  years,  Dwight 
Porter;  secretary,  S.  E.  Tinkham;  treasurer, 
Edw.  W.  Howe;  librarian.  Frank  P.  McKIbben; 
director  for  two  years,  J.  R.  Worcester.  Vice- 
president  Fred  Brooks  and  alrector  G.  B.  Fran- 
cis hold  over  for  one  year. 

Mr.  George  E.  Howe,  for  six  years  prior  to 
August,  1901,  with  the  Metropolitan  Water  and 
Sewerage  Board  of  Boston,  and  since  that  time 
with  the  Hudson  River  Water  Power  Co.,  of 
Glens  Falls,  N.  Y..  has  accepted  a  position  with 
the  Commission  on  an  Aditional  Water  Supply 
for  New  York  City,  the  headquarters  of  which 
are  In  the  Park  Row  Building. 

First  Lieut.  William  D.  Conner,  Corps  of  En- 
gineers, U.  S.  A.,  and  First  Lieut.  Harley  B.  Fer- 
guson, Corps  of  Engineers,  have  been  ordered 
to  report  to  the  Superintendent  of  the  U.  S.  Mil- 
itary Academy,  at  West  Point,  on  August  20  and 
Captain  Henry  Jervey  on  December  15.  First 
Lieut.  Edwin  R.  Stuart,  Corps  of  Engineers,  is 
to  be  relieved  from  his  duties  at  the  Academy 
In  the  fall. 

The  American  Railway  Engineering  &  Main- 
tenance of  Way  Association  has  elected  the  fol- 
lowing officers:  President,  Hunter  McDonald, 
chief  engineer  of  the  Nashville,  Chattanooga  & 
St.  Louis  Railway,  Nashville,  Tenn.;  first  vice- 
president.  H.  G.  Kelley,  chief  engineer,  Minne- 
apolis &  St.  Louis  Railroad,  Minneapolis;  second 
vice-president,  James  Dun,  chief  engineer,  Atchi- 
son, Topeka  &  Santa  Fe  system,  Chicago;  secre- 
tary, L.  C.  Fritch,  Chicago;  treasurer,  W.  S. 
Dawley,  chief  engineer,  Chicago  &  Eastern  Illi- 
nois Railroad.  Chicago;  directors.  F.  H. 
McGuigan,  manager  Grand  Trunk  Railway  sys- 
tem, Montreal;  T.  F.  Whittelsey,  general  man- 
ager, Toledo  Railway  &  Terminal  Company,  To- 
ledo, O. ;  A.  W.  Johnston,  general  superintend- 
ent. N.  Y:.  Chicago  &  St.  Louis  Railroad.  Cleve- 
land; J,  Kruttschnitt,  fourth  vice-president. 
Southern  Pacific  Co.,  San  Francisco;  A.  W.  Sul- 
livan, assistant  second  vice-president,  Illinois 
Central  R.  R.,  Chicago;  G.  W.  Kittredge,  chief 
engineer,  Cleveland,  Cincinnati,  Chicago  &  St 
Louis  Railway,  Cincinnati. 


March  28,  1903. 


Obituary  Notes. 


A.  W.  Morley,  chief  engineer,  U.  S.  N.,  re- 
tired, died  March  24  at  his  home  in  Brooklyn. 
N.  Y.  He  entered  the  navy  at  the  beginning  of 
the  Civil  War;  In  1882  he  became  chief  engi- 
neer and  in  1896  was  retired.  He  was  a  mem- 
ber of  the  Naval  Advisory  Board,  on  whose  rec- 
ommendations the  reorganization  of  the  navy 
was  begun. 

Thomas  Monro,  a  distinguished  civil  engi- 
neer of  Canada,  died  at  Coteau  Landing,  Que.. 
March  20.  He  was  born  in  Ireland  in  1831.  and 
came  to  America  in  1850.  For  a  long  time  he 
was  in  the  service  of  the  Public  Works  Depart- 
ment at  Quebec,  and  since  then  with  the  De- 
partment of  Canals  at  Ottawa.  He  was  identi- 
fied with  many  important  works  in  the  con- 
struction of  canals  and  railways  in  the  Domin- 
ion, and  his  most  noted  work  was  probably  the 
Soulanges  Canal,  of  which  he  was  chief  engi- 
neer. He  was  a  member  of  the  Institution  of 
Civil  Engineers  and  past  president  of  the  Can- 
adian Society  of  Civil  Engineers. 


The  OfBce  of  State  Architect  has  been  created 
by  a  bill  which  passed  the  New  Jersey  Senate 
on  March  18.  The  salary  is  to  be  $.5,000  per 
year. 


A  National  and  International  Good  Roads 
Convention  will  be  held  in  St.  Louis,  Mo.,  from 
April  27  to  May  2.  Scientific  methods  of  com- 
mon road  construction,  including  plans  for  pro- 
viding for  their  cost  and  maintenance,  together 
with  recommendations  for  practical  legislation, 
will  be  discussed. 


The  Cost  of  Asphalt  Pavement  is  thus  limited 
in  the  sundry  civil  appropriation  bill  recently 
passed  by  Congress:  "Under  appropriations 
herein  contained  no  contratt  shall  be  made  for 
making  or  repairing  concrete  or  asphalt  pave- 
ments in  Washington  City  at  a  higher  price 
than  $1.70  per  square  yard  for  a  quality  equal 
to  the  best  laid  in  the  District  of  Columbia 
prior  to  July  1,  1886,  and  with  a  base  of  not 
less  than  6  inches  in  thickness." 


The  Worcester  Polytechnic  Alumni  Associa- 
tion of  New  York  held  a  well  attended  and 
enthusiastic  meeting  at  the  Hotel  Albert,  on 
Tuesday  evening,  March  17.  The  association 
includes  seventy-flve  graduates,  the  majority 
of  whom  hold  prominent  positions  in  engineer- 
ing and  manufacturing  concerns  in  that  city. 
The  next  meeting  will  be  held  at  the  same 
hotel  on  April  28.  and  all  Worcester  "grads" 
in  the  vicinity  are  cordially  invited  to  be 
present. 


New  York  Canal  Improvements  were  briefly 
outlined  in  The  Engineering  Record  of  March 
7.  On  the  24th  the  State  Senate  passed  a  bill 
"making  provision  for  issuing  bonds  to  the 
amount  of  not  to  exceed  $101,000,000  for  the 
improvement  of  the  Erie  Canal,  the  Oswego 
Canal  and  the  Champlain  Canal,  and  providing 
for  a  submission  of  the  same  ta  the  people  to 
be  voted  upon  at  the  general  election  to  be 
held  in  the  year  1903."  This  is  known  as  the 
1,000-ton  barge  canal  bill. 


Surveys  of  Buildings  during  Erection  are  re- 
quired in  the  District  of  Columbia,  according 
to  the  annual  report  of  Mr.  Henry  B.  Looker, 
surveyor.  An  ofBcial  plat  of  each  lot  to  be 
used  as  the  site  of  a  building  is  also  required. 
The  results  of  these  regulations,  which  went 
into  effect  March  1.  1902.  are  said  to  have 
amply  justified  their  adoption.  Up  to  June  30 
probably  fifteen  cases  of  errors  of  builders  in 
location  of  party  walls  were  discovered  before 
It  became  difficult  to  correct  the  error. 
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OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Prop08al8  8eepage8  21,22,  24,  26,  27and  31. 


WATER. 

Occanstde,  Cal. — Press  reports  state  that  bids  ai-e 
wanted  Apr.  17  for  $15,000  water  bonds  and  $10,000 
wharf  bonds. 

Modesto,  (Jul. — Bids  will  be  received  Apr.  7  by  the 
fo.  Bd.  of  Dirs.  for  $149,000  Modesto  Irrigation  Dis- 
trict   Ixmds. 

mii-fiton,  Colo. — It.  H.  Cooper,  Cltv  Clk.,  writes 
thill  it  is  proposed  to  lay  from  1  to  4  miles  of  10- 
In.  pipe  ;  probable  cost,  $7,.100. 

lliiitfiiitl.  Vnnii. — Allen  Ilazen,  of  New  York.  N.  Y.. 
Is  stated  to  have  submitted  to  the  Water  Bd.  a  i-e 
port  on  the  future  water  supply  of  the  city.  Ainonn 
other  things  he  recommends  the  establlsh'nient  of  a 
plant  for  the  filtration  of  river  water. 

Merldcn,  Conn. — Local  press  reports  state  that  the 
Bd.  of  I'uli.  Works  has  awarded  the  contract  for  fur- 
nlshlns:  pipe  and  other  supplies  for  the  Water  Dept.. 
amountins  to  .flL',000,  to  the  Keadins  Iron  (,'o..  of 
KeadinK,  I'a. 

Liiui-cl,  Del. — The  Legislature  has  passed  the  lilll 
providing  for  Improvement   of  water   works. 

WUmiiKjtoii,  Oil. — The  Water  Dept.  has  olitalned 
authority  to  lH)rrow  on  bonds  of  the  city  $200,000 
tor  the  construction  of  a  reservoir  and  nitration  plant, 
rians  will  I)e  pi-epared  at  once. 

Wu.ihhi<ilo)i.  II.  C. — All  bids  opened  Keb.  L'o  f<u-  fil- 
ter materials  have  been  rejected,  and  new  l)ids  will  be 
received  Mar.  31,  as  advertised  ia  The  Kngineering 
i;ec<inl  of  Mar.  :;].  For  detail  bids  see  issue  of  Kngi- 
neeilnK  Itecord.   Feb.  '2H. 

•lurkxoiiriUi .  I'lii. — It  Is  stated  Ibal  bids  are  wanted 
by  llie  Water  Wks.  Trus.  until  .\|ir.  (i  for  furnishing 
f,  o.  b.  cars  1  l:;-ln.  centrifugal  pump,  connected  to 
TJ:')  11.  r..  T2ii  volt  induction  motor,  together  with 
transformers.     H.  N.    Bills.  .Supt. 

tSmitlivUlc,  Oil. — The  citizens  ar.e  stated  to  have  vot- 
ed to  issue  bonds  for  boring  an  artesian  well. 

Harvard,  III. — The  citizens  are  reported  to  have 
voted  to  Issue  $5,500  water  bonds. 

Crete,  III. — M.  A.  Earl,  of  Chicago,  111.,  is  reported 
to  have  submitted  plans  for  water  works,  to  cost 
$5,0tJ0,  exclusive  of  mains  and  hydrants. 

Mason  City,  la. — The  City  Council  Is  reported  to 
liave  decided   to  construct  a  concrete  water  reservoir. 

lIurHnuton.  la. — It  is  reported  that  a  resolution  has 
passed  the  Council  authorizing  the  issue  of  $30,000 
bonds  for  extension  of  water  mains. 

Boone.  Ia. — C.  B.  Shuraan  &  Co.,  of  Boone,  has  se- 
cured the  contract  for  i;,550  lln.  ft.  of  6-ln.  c.  1.  main, 
including  hydrants  and  valves,  at  .$1.02i/j  per  lln.  ft.; 
total,  $2,B14.     Chas.  E.  Eussell,  City  Engr. 

Peabodii,  Kan.—\t  Is  stated  that  the  Rock  Island 
R.  R.  Co.  will  construct  a  reservoir  about  3  miles  south 
of  Peabody. 

Latonia.  Kii. — Bids  will  be  received  Apr.  7  by  W. 
II.  Dye.  Town  Clk..  for  furnishing  the  town  with  wa- 
ter from  Ohio  River  for  a  term  of  20  years. 
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Dexter,  Afv.—.]. 
it  was  voted  Mar. 


\V.   Haines.  Town  01k..  writes  that 
2.'1  to  construct  water  works. 


Aui/iistn,  Mr. — The  Aug^usta  Water  District  is  beiug 


'helsea  with  water  from  China  Lake.  14  miles.  The 
!ity  Council  has  endorsed  bill  which  has  passed  State 
udiciary  Com.      W.  B.  tietchell,  City   Engr. 


formed    to   furnish    the  city    of  Augusta   and   town    ot 
Chelsea  with  water  from  China  Lake.    14  miles.     The 

Judic 

Unlishiiry,  .!/(/. — The  Dlrs.  of  the  Salisbury  Water 
Co.  are  stated  to  have  accepted  plans  far  a  pumping 
station  and  tor  sinking  an  independent  system  of 
wells.     Dr.    L.    S.   Bell,   Secy. 

Lonaconiuf/.  Md. — A.  M.  Evans,  Secy.  Lonaconing 
Water  Co..  writes  that  it  Is  proposed  to  construct 
about  2  miles  of  pipe  and  a  reservoir,  and  the  com- 
pany Is  now  ready  to  receive  bids  on  same. 

Taunton,  Mass. — The  City  Council  is  stated  to  have 
appropriated  $10,000  for  construction  work  In  Water 
Dept 

Lairrenre.  .]rass. — Prelimlnar.v  surveys  are  being 
made  by  Chapin  &  Knowles.  of  Pittsburg,  Pa.,  for  an 
addition  to  the  filter  bed  .for  the  Lawrence  Water 
Works.     A.   D.  Marble  is  City  Engr. 

Ncwhiiri/ptrrt.  .Mass. — It  Is  stated  that  the  Water 
Comrs.  propose  laying  3.000  ft.  of  12-ln.  water  main 
from  the  pumping  station  through   the  Pines. 

Qiiiiicii.  .Mass. — Bids  are  wanted  by  the  Bd.  of  Pub. 
Wks.  for  17i>  tons  of  4.  (i  and  10-ln.  c.  1.  pipe.  Ham- 
ilton   I'lood,  City   Engr. 

Dnliith.  .Minn. — Bids  will  he  received  Apr.  (i  by  the 
Common  Council  for  $40,000  bonds  to  be  used  for  ex- 
tending water  and  gas  plant.  II.  W.  Cheadle,  City 
Clk. 

Wood  Lake,  Minn. — It  l8  stated  that  $5,000  bonds 
have  been  voted  for  water  works. 

Blythe,   Miss. — Se?   "Industrial    Plants." 

Yazoo  City.  .Miss. — See  "Power  Plants,  (Jas  and 
Klectrlcity." 

St.  Louis,  Mo. — Water  Comr.  Flad  is  stated  to  have 
submitted  to  the  Bd.  of  Put).  Improv.  plans  for  alter- 
ing the  settling  basins  at  Chain  of  Rocks.  The  <'ost 
of  reconstructing  the  basins  will  be  $110,000.  The 
plans  iirovlde  for  the  building  of  weirs  In  the  walls 
of   the   basins. 

Forsyth,  Mont. — -See  '"Power  Plants,  (las  and  Elec- 
tricity." 


hnfield,  X.  H. — Bids  are  wanted  Apr.  15  for  laying 
.iImmU  5  mil™  of  4  to  12-ln.  pipe,  and  Ketting  about 
"■.  hydrants,  gate  valves,  and  Ixixes.  Everett  H.  Hune, 
Chiun.  Water  Comrs. 

Uammonton,  N.  J. — The  citizens  are  reported  to 
have  voted  to  Issue  $45,000  water  bonds. 

I'canarove,  N.  J. — The  matter  ot  constructing  water 
works   has  been   Indefinitely    postponed. 

(Ircvne.  N.  Y. — See  "Power  Plants,  Ga»  and  Elec- 
tricity." 

Tonuwandu,  If.  1'.— City  Engr.  A.  P.  Smith  estl 
mates  the  cost  of  a  24-ln.  water  main  to  be  construct- 
ed across  Niagara  River,  at  $12,379. 

Waylund,  .V.  V. — The  citizens  arc  stated  to  have  vot- 
ed Mar.  17  to  issue  $25,000  bonds  tor  the  constrtu'tion 
of  water  works. 

Watertown,  N.  Y. — F.  W.  Streeter,  City  Clk.,  writes 
that  at  the  election  Mar.  20  to  obtain  the  public  senti- 
ment of  the  citizens  on  the  water  (piesllon,  the  prop- 
osition was  carried.  According  to  local  press  re- 
ports the  foilowiri  as  th*-  (iiiesiion  vdhiI  uip(m  •  Tne 
erection  and  maintenance  of  a  pumping  station  near 
Sackets  Harbor,  by  which  water  could  be  brought 
from  Lake  Ontario;  the  installation  of  a  mechanical 
filtration  plant,  and  the  establishment  of  a  system  by 
which  a  proper  water  supply  could  Iw  brought  from 
some  source  In  the  region  of  the  Adirondacks. 

Little  Falls.  N.  V. — About  2,000  ft.  of  yitrlfled  con- 
duit   pipe  will   be   replaced  hy  20-ln.   c.   I.  pipe. 

Diitikirk.  .V.  r. — The  Bd.  of  Water  Comrs.  contem- 
plate an  extensive  improvement  In  water  mains  sev- 
eral new   mains  and  relaying  sopie  old  ones. 

The  Bd.  of  Water  Comrs.  are  reported  to  have  de- 
cided to  employ  an  expert  hydraulic  engineer  to  pre- 
pare plans  for  the  proposed  water  works  extenslims. 

.ilej^andria  Hay.  X.  Y. — The  citizens  are  stated  to 
have  voted  .Mar.  17  to  constnut  water  works,  to  cost 
;t:30,ooo,  and  a  sewerage  system,   to  cost  $30,000. 

Farpo,  N.  D. — Bids  will  be  received  Apr.  (i  by  H.  .1. 
•  ilbson.  City  Aud.,  for  furnishing  and  delivering  2 
horizontal  tubular  boilers  of  loo-H.-P.  each;  also  2 
Internally  fired  "Continental"  boilers  with  Morrison 
corrugated  furnaces  of   100-H.-P.  each. 

Cincinnati.  O. — The  Water  Works  Comrs.  are  stat- 
ed to  have  awarded  the  contract  for  constructing  the 
coal  storage  houses  of  steel  for  the  eastern  and  west- 
ern i)umping  stations  of  the  new  water  works  to  C 
L.  Strobel,  of  Chicago,   111.,  for  $193,600. 

(  Icreliinil.  (>. — Bids  are  wanted  Aor.  2  and  also  on 
Apr.  10  for  furnishing  and  delivering  water  valves 
as   advertised   in   The    Engineering  Record. 

Toledo,  O. — Bids  will  be  received  Apr.  3  by  the  Wa- 
ter Wks.  Trus.  for  furnishing  f.  o.  b.  cars  1,100  tons 
4,  0,  8  and  20-in.  cast  iron  water  pipe,  said  pipe  to 
weigh  per  length  of  12  ft.  2,700  lbs.  T.  R.  Cook, 
Supt. 

Milford,  0. — The  citizens  are  stated  to  have  vote<l 
Mar.  14  to  issue  $25,000  bonds  for  the  construction 
of  water  works. 

Bridgeport,  Okla.  Ter. — The  House  has  passed  a 
bill  to  legalize  the  vote  of  Bridgeport  for  water  works. 

The  Dalles,  Ore. — J.  M.  FlUoon,  City  Recorder, 
writes  that  It  is  proposed  to  construct  water  works, 
to  cost  aljout  $25,000,  but  the  question  will  have  to 
be  submitted  to  a  vote  of  the  people  first.     Engineer, 

D.  W.  <;ummings. 

Portland,  Ore— It  is  stated  that  bids  are  wanted 
Apr.  8  for  furnishing  38,200  lln.  ft  ot  4  to  20-ln. 
pipe,  30  tons  of  special  castings,  tees,  etc.  Frank  T. 
Dodge.  Supt.  Water  Bd. 

Philadelphia,  Pa. — The  following  bids  were  opened 
on  Mar.  24  by  Wm.  C.  Haddock,  Dlr.  of  Pub.  Wks., 
for   sand   washers   at   I'pper   Roxborough   filter   plant : 

E.  M.    Nichols.  $3,840;   Pafk  Gorinley.   $5,500;   D.    J. 
McNichol,   $7,000;    P.    H.    Morris,  $4,898. 

Pittslmry.  Pa. — A  press  report  states  that  the  Ken- 
nlcott  Water  .Softener  Co.,  ot  Chicago,  111.,  has  secured 
the  contract  for  10  water  softening  plants  to  t)e  con- 
structed for  the  Pittsburg  &  Lake  Erie  R.  K.  Co; 
total  cost,  about  $200,000. 

Stewartstonn,  Pa. — The  citizens  will  soon  be  asked 
to  vote  on  the  question  ot  Issuing  $15,000  bonds  for 
w  ater  works. 

.Mlegheny.  Pa. — Dlr.  D.  L.  Fulton,  of  the  Dept.  of 
I'ld).  Wks..  in  his  first  annual  report  to  Councils,  will 
advocate  the  construction  of  a  reservoir  for  the  city 
and  also   the  establishment  of  a    water-meter  system. 

<luUit:in.  Pa. — The  Mountain  Lake  Water  Co.  has 
been  Incorporated  to  supply  water  in  the  township  of 
(Jallltzln ;  capital,  $50,000.  Frank  U.  Ferguson.  Wm. 
C.  Bracken  and  .lohn  P.  Bracken  are  among  the  In- 
corporators. 

.Mientown.  Pa. — Bids  will  be  received  Apr.  7  by 
Fred.  E.  Lewis,  Mayor,  for  $104,700  water  bonds. 

.\berdecn,  N.  D. — The  Council  Is  stated  to  have 
adopted  resolutions  providing  for  the  laying  of  14.000 
ft  of  water  mains;  also  for  7,.")00  ft.  of  15-ln.  V-pe 
extensions. 

Dycrsbnrii,  Tenn. — The  citizens  are  stated  to  have 
voted  to  Issue  $25,000  bonds  for  sewers  and  $.33,000 
biuids  to  extend  the  water  works,  and  establish  a 
siand-plpe  and  filters. 

hyrrslmrti,  Tenn. — It  is  stated  that  bids  are  wanted 
Apr.  0  for  a  stand  pipe  27  x  50  ft.  W.  A.  Fowlkes, 
.Ir..    Mayor. 

Center  Point,  Tex. — See  "Power  Plants,  Gas  and 
Electricity." 

Marshall.  Tex. — T.  D.  Seaberry.  City  Secy.,  writes 
that  bids  win  be  opened  Apr.  14  for  the  construction 
of  the  steel  water  tower. 

iSalt  Lake.  City,  Utah. — City  Engr.  Kelsey  Is  makinfj    ■ 
a    pi-elimlnai-y  survey   for  a   new    storage  reservoir   In 
City  Creek  i-anyou.      It  will  have  a  capacity  of  5.000.- 

iMio   gills.,   and    cost  about    $40,000. 

Williamsbiirn.  Va. — Tlie  City  Council  wHI  Soon  airii- 
ndt  to  the  voters  a  proposition  to  bond  the  town  for 
$50,000  for  water  works. 
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Kichmomd,  Va. — Bids  are  wanted  Apr.  6  tor  covered 
steel  water  tower  30  ft.  diam.  and  30  ft  hlRh,  sup- 
ported on  steel  sii|>erstructnre  120  ft.  hiKh,  Hi  in.  cast 
Iron  suppl.v  pipe  and  Sin.  overHow  pipe  included : 
«lso  on  same  date  for  furnishing  -I  to  20-in.  c.  i.  pipes. 
6  to  20-in.  bull  end  gate  valves,  50,000  ii)s.  special 
castlngB,  etc.  (^has.  E.  Boiling,  Supt  City  Water 
Wks. 

Ceredo,  W.  Vm. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

S«r9tova,  Wi/o. — Bids  are  wanted  Mar.  30  for  $20.- 
0<H)  water  works  bonds.     R.  W.  Djer,  Town  Clk. 

Paris,  Ont. — See  "Tower  Plants,  Gas  and  Elec- 
tricity." 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

AMley,  Ala. — All>er  &  Byrne,  of  Birminsham,  have 
been  engaged  to  prepare  plans  and  specifications  for 
.1  sewerage  Bysteui  at  Ensley.  The.  city  will  vote  ou 
the  matter  Mar.  :tlst.  and  the  work  on  the  plans  and 
specilications  will  be  commenced  about  April  1st.  It 
is  proposed  to  expend  atwut  $35,000  for  sanitary  sew- 
ers, and  about  $40,000  for  storm-water  sewers. 

I.tu)  Angtlm.  fill. — It  is  stated  that  bids  are  wanted 
.Vpr.  1  for  constructing  a  sewer  system,  estlmnted  to 
ciwt  $l,00t».U00.     U.  J.  L«lande.  City  Clk. 

Hridgamrt,  Coun. — Bids  will  be  received  Apr.  0  by 
l"atrick  Kennelly.  Dlr.  of  Pub.  Wks..  for  furuisbinK 
material  for  constructing  sewers  in  portions  of  Thomp- 
son St.  and  Wheeler  Ave.  Knglneer's  estimate  :  l..')20 
ft.  30-ln.  brick  sewer.  360  ft.  cement  pipe  14x21,  1.100 
ft.  cement  pil»e   10x15,  115   brick  manholes,   etc. 

Hartford,  Conn. — The  Bd.  of  St.  Comrs.  has  voted 
to  recommend  to  Council  an  appropriation  of  $-15,000. 
to  complete  two  sections  of  the  Intercepting  sewerage 
system. 

Wiltainyttiu,  Del. — The  House  has  passed  the  bill 
providing  for  an  appropriation  of  $90,000  for  sewers 
In  the  9th  Ward. 

HUford.  Del. — .\  bill  has  been  passed  in  Legislature 
autborlzlng  Mllford  to  borrow  .520,000  for  street  and 
sewer  Improvement. 

Tatlahasscc,  Flo. — The  City  Council  Com.  has  re- 
ported favorably  on  the  proposition  contained  In  May- 
or Moor's  message,  recommending  an  issue  of  $100,- 
000  bonds  for  sewerage  and  paving. 

Peoria,  III. — l.oi-al  press  reports  state  that  bids  will 
l>e  received  Mar.  30  by  the  Bd.  of  Local  Iraprov.  for 
constructing  the  Persimmon  St.  sewer  svstem.  esti- 
mated to  cost  $19,000. 

Evaiutton,  III. — The  Council  has  passed  the  ordi 
nance  providing  for  granite  top  macadam  pavements 
on  portions  of  Foster  and  Noyes  Sts. ;  also  for  a  sys- 
tem of  vitrified  tile  pipe  sewers  from  36  to  12  in.,  to 
l>e  ciiuHtructed  to  relieve  present  sewers  in  Sheridan 
itoad,  Orrington  and  Sherman  Aves.,  and  their  lat- 
erals from  storm  waters.  J.  H.  Moore,  Designing 
Engr. 

Boone,  /o.— Bids  are' wanted  Apr.  6  for  furnishing 
f.  o.  b.  cars  7,500  8  to  15-ln.  tile  for  constructing 
drain  No.  7  in  Garden  Township.  Archie  Patteson, 
Co.  Aud. 

Ottumtca,  la. — Bids  will  be  received  on  Apr.  C  by 
T.  F.  Keefe,  Chmn.  St.  Com.  for  the  construction  of 
alMut  4,100  ft.  of  the  So.  Ottumwa  trunk  sewer. 

Burlingion,  Kan. — Bids  are  wanted  Apr.  1  for  the 
construction  of  a  sewerage  system.  Engineers,  Burns 
&  McDonnell.  Postal  Telgh.  BIdg.,  Kansas  City,  Mo. 
l>ella  Hall,  City  Clk. 

Corington.  Ky. — Bids  will  be  received  A\n.  1  by 
J.  M.  Carr.  Town  Clk..  of  Central  Covington,  fiu'  $30.- 
(M»0   sewer  txtiuls. 

Bar  Harbor,  ite. — W.  H.  Sherman,  Town  Clk., 
writes  that  it  Is  proposed  to  expend  $10,000  for  new 
sewers. 

Oakland,  ild. — The  City  Council  Is  stated  to  have 
granted  a  franchise  for  a  sewerage  system  to  F.  T. 
Martin,  of  Fairmont,  W.  Va. 

Wett  HeictoH,  ilaae. — About  6,800  ft,  of  12-ln.  and 
S-ln.  sewers  will  be  constructed  by  the  city  of  Newton. 
Irving  T.  Fambam,  City  Engr. 

Eatthampton,  llaaa. — Jos.  W.  Wilson,  Town  Clk.. 
writes  that  It  is  proposed  to  build  a  trunk  line  sewer 
to  cost  about  $30,000.  and  for  sewers  in  3  streets,  to 
ctwt  about   $7,000. 

iMHcaatcr,  Uumi. — J.  C.  L.  Clark.  Town  Clk..  writes 
tliat  the  matter  of  constructing  a  sewerage  8}-stem  is 
under  consideration,  and  the  matter  may  be  voted  on 
at  the  town  meeting  .^pr.  6. 

■/iickton,  .IficA. — The  citizens  will  vote  at  the  spring 
election  on  a  proposition  to  Iwnd  the  city  for  $100,000 
to  establish  a  complete  sewer  system, .Including  the 
construction  of  trunk  sewers,  an  Intercepting  sewer 
along  Grand  River  and  a  purification  plant.  A.  B. 
Stevens,  City  Engr. 

HI.  I'nul,  Minn. — City  Engr.  Rundlett  Is  stated  to 
have  sent  to  the  Bd.  of  Pub.  Wks.  a  preliminary  est! 
mate  for  the  So.  WalMSba  St.  sewer  extension ;  prob 
able  cost,  $18,976. 

\  irktburg,  J/i««. — It  Is  stated  that  bids  are  wanted 
Apr.  6  for  constructing  sewer.     .1.  I).  Laughlln.  clk. 


Blythe,  JfJ»».— See 


industrial   Plants." 
Power    Plants. 
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Vazoo    City,    Mitt. — See 
Electricity." 

WeeJiaieken,  N.  J. — C.  E.  Bnchbolz,  Engr.  of  the 
N.  Y.  Central  R.  R.,  Is  reported  to  have  asked  the 
Township  Com.  of  Weehawken  to  submit  to  him  plans 
for  a  sewer  to  lie  laid  under  the  tracks  of  the  N.  J. 
.luncilon  Ity..  near  Willow  Ave. 

.UlanUt;  Villi.  A'.  ./. — Henri  D.  Dickinson,  Sanitary 
Engineer  for  the  State  of  New  York,  and  (',.  Everitt 
Hill.  Prea.  and  Mgr.  of  the  City  Wastes  Disposal  Co. 
■>f  New  Y'ork,  the  experts  employed  by  the  sewerage 
Co.  to  examine  and  report  upon  the  local  system,  and 
the  disposal  of  Its  sewage,  liave  made  their  report. 
.K  numlier  of  suggestions  are  made  for  the  betterment 
of  the  system  which  Include  a  plant  for  the  clarifica- 
tion  of  the  sewage. 


C«/)t  Mail,  X.  J. — Bids  will  be  received  Apr.  28  by 
the  City  Council,  for  constructing  a  sewer  system,  ap 
proximately    3   miles   In    length.    John    llalpin,    I'res. 

Lesteishire,  N.  Y. — The  plans  for  a  sewerage  system 
for  the  village  prepared  by  Knight  &  Hopkins,  of 
Rome,  are  stated  to  have  been  approved  by  the  State 
Bd.  of  Health.     It  will  cost  about  $70,000. 

ranajoharir.  X.  Y. — Bids  will  be  received  .\pr.  S 
by  the  Bd.  of  Village  Trus.  for  furnishing  material 
and  constructing  sewers  and  sewer  appurtenances. 

Dunkirk,  N.  Y. — The  Common  Council  contemplates 
putting  in  an  extensive  sewer  system  adequate  to 
drain  the  1st  and  3d  Wards,  about  3  miles  of  sewers 
of  various  sizes. 

Little  Falls,  N.  Y. — Alwut  1,000  ft.  of  extensions 
and  about  8  or  10  overflow  or  relief  manholes  for  dis- 
posal of  surface  water  will  be  built.  E.  Ten  Kyck, 
Lansing,  City  Engr. 

Gloveraville,  N.  Y. — The  bill  authorizing  the  city  to 
issue  $250,000  bonds  for  building  a  trunk  sewer  aud 
a  sewerage  disposal  plant  is  reported  to  have  been 
advanced  to  third  reading  in  Legislature. 

HumiT,  \.  y. — A  sewerage  system  has  been  re<'oin- 
mende<l   for   this   village. 

Alij'uiiihia  Bail,  .V.  Y. — See  "Water." 

Dayton,  O. — The  following  bids  were  opened  Mar. 
17  for  constructing  (a)  brick  or  (6)  concrete  sewers 
In  portions  of  Coate  Ave.  and  Orchard  St.  The  work 
Includes  820  ft.  of  5-ft.,  330  ft.  of  4i/,-ft.,  720  ft.  of 
4-ft.  and  100  ft.  of  3-ft.  sewers :  Uobt.  .1.  Paul.  b. 
$S,598.  .lohn  Munger,  a,  $9,061 ;  6,  $8,610.  Wm. 
Hilt.  n.  $9,796  ;  6,  $8,620.  Jas.  Eeld  &  Co.,  u,  $9,657  : 
h,  $8,879.  Geo.  H.  Hiveiy,  a,  $9,691  ;  6,  $9,703.  C. 
T.  McCracken,  a,  $15,486;  B,  $14,497,  and  for  Pann- 
ley   Patent  Concrete  Sewer,  $11,849. 

Sandusky,  O. — Bids  are  wanted  Mar.  30  for  fur- 
nishing material  and  constructing  sewers  in  portions 
of  3  streets.  Including  manholes,  catch-basins,  etc. 
.4lex.   M.  Wagner,  City  Clk. 

GlenviUc,  O. — Bids  are  wanted  Apr.  15  for  con- 
structing a  main  storm-water  sewer  in  portions  of 
Eddy  Road.     B.  F.  Davles,  Jr.,  City  Clk. 

Tdlrdo,  O. — Bids  are  wanted  Apr.  13  for  furnish- 
ing material  for  constructing  24-ln.  circular  brick 
sewers,  4-in.  shell  and  8,  10  and  12-ln.  circular  pipe 
sewers  in  portions  of  11  streets.  Chas.  H.  Nauts,  CItv 
Clk. 

Kaston,  Pa. — The  following  bids  for  1,650  ft.  4-ft. 
brick  sewer,  370  ft.  18-in.  terra  cotta  pipe,  10  catch 
basins  and  4  manholes,  were  received  by  i>.  .\.  Fran- 
Cisco,  City  Engr.,  Mar.  24  :  John  Mclnernv,  $11,872 ; 
Thos.  .McCormIck,  $11,711:  Thos.  Lesher.  $13,552; 
.Miles  Fehr  Con.  Co.,  $17,979.     Bidders  all  of  Easton. 

Xorth  Braddock,  Pa. — H.  S.  Harrop,  339  5th  Ave., 
I'ittsburg,  Boro.  Engr.,  writes  that  bids  will  be  re- 
ceived on  Apr.  1  for  1,800  lln.  ft.  5  ft.  3  in.  egg  shaped 
brick  sewer  and  1,500  lin.  ft.  of  30-ln.  terra  cotta 
pipe  sewer,  to  cost  about  $15,000. 

Scranton,  Pa, — Bids  will  be  received  on  Mar.  30  by 
the  Dept.  of  Pub.  Wks.  for  a  lateral  sewer  on  N.  Main 
St.,  about  1,580  ft.,  to  cost  about  $5,435.  Jos.  P. 
Phillips,  Ch.  Engr. 

Philadelphia,  Pa, — An  appropriation  of  $50,000  Is 
reported  to  have  been  made  for  the  construction  of  a 
sewer  on  Wakellng  St.  N.  W.  to  Harrison  St.,  in  the 
direction  of  Little  Tacony  Creek. 

The  following  bids  were  received  on  Mar.  23  by 
Wm.  C.  Haddock,  Dlr.  Dept.  Pub.  Wks.  for  sewers  (a) 
McKean  St.,  $75,000  available  for  this  work;  (6)  ex- 
tension of  Cohockslnk,  $100,000  available,  and  (c) 
extension  of  Orthodox  St.,  $15,000  available,  price 
given  per  ft. :  Danl.  Dooley.  a,  $29.  Jos.  Perna,  a, 
$27.85.  David  Peoples,  a,  $.35;  b,  $49-;  e,  $16.85. 
Geo.  A.  Vare,  6,  $47.50 ;  c,  $21.     R.  P.  Bemis,  c,  $10. 

Doyleatown,  Pa, — The  ordinance  granting  the 
Doylestown  Sewerage  Co.  the  right  to  establish  Its 
plant  In  the  borough  has  been  adopted,  and  construc- 
tion work  will  probably  soon  commence. 

Ardmore,  Pa. — Geo.  Webster.  Ch.  of  Bur.  of  Surveys 
of  Philadelphia;  Jos.  T.  Richards,  Engineer  of  M.  and 
W.  of.  Pennsylvania  R.  B.,  and  Rudolph  Herlng,  of 
New  York,  N.  Y.,  have  been  appointed  by  the  Comrs. 
of  Lower  Merlon  Township,  to  pass  upon  the  plans 
for  the  proposed  sewer  system  In  the  Township,  which 
will  cost  about  $250,000. 

(rluKSimit.  Pa. — Bids  are  wanted  Apr.  3  for  the  con- 
struction of  sewers  in  3  streets.  R.  J.  Kelly,  Chmn. 
Sewer  Com. 

Warren,  Pa, — See  "Street  Cleaning  aud  Garbage 
Disposal." 

Dyi'Ttibiirg,  Tenn. — See  "Water." 

i'ulprju'r.    Va. — Bids    arc    wanted 
structlng  a   sewerage  system.      R.   V. 
Sewerage  Com.  :  A.  I"'.  Ilrown,   I'^ngr. 

Tacoma,  Wash. — Geo.  Milton  Savage  &  Co.  are  stat- 
ed to  have  secured  the  contract  for  constrtictlng  the 
first  portion  of  the  Edison  trunk  sewer,  for  $13,728. 

Hhehoi/iiiin.  H  /«. — Bids  are  wanted  Apr.  6  for  fur- 
nishing material  and  constructing  approximately  920 
lln.  ft.  4K  In.  brick  sewer.  1.540  lin.  ft.  10  and  12-ln. 
pipe  sewer  and  60  lln.  ft.  10-ln.  iron  pipe  sewer,  in- 
cluding 15  manholes.  C.  il.  Boley,  Chmn.  HO.  Pub. 
Wks. 

Racine,  Wig, — Jas.  Cape  &  Sons,  468  Water  St..  are 
stated  to  have  secured  the  contract  for  constructing 
the  Duck  Creek  sewer,  for  $16,950. 

BcUiit,  Wi», — The  City  Engr.  Is  stated  to  have  been 
ordered  to  prepare  plans  for  a  complete  sewerage 
system. 

Vancouver,  B,  C, — A  press  report  states  that  It  Is 
proposed  to  construct  3  additional  septic  tanks  for 
the  disposal  of  sewage. 

WnlkcrviHe,  Ont. — it  Is  8tate<i  that  bids  will  be  re 
c;  Ived  .Mar.  31  by  the  Bd,  of  Pub.  Wks.  for  construct- 
ing lirick  sewers  In  Wyandotte  St.  and  15-lncb  crock 
sewer  In   Victoria  .\ve.      U.  Kerr,  Chmn. 


.\pr.    7    for    con- 
lloonton.  Chmn. 


BRIDGES. 

Montgomery,  Ala. — Bids  are  wanted  Apr.  0  for  con- 
structing a  steel  bridge  over  Conecuh  Ulver  at  Mc- 
Gowlns  ferry.    N.  R.  Leigh,  Sr.,  Judge  of  Probate. 

Sail  I.Nin  (>lii«i>(i.  Cal. — It  Is  stated  that  bids  are 
wanted  .\pr,  (>  for  constructing  a  masonry  culvert  be- 
tween Islny  and  NefT  Sts.     Geo.  W.  Bobbins,  City  Clk. 

Oiiiiiry.  CuL-U  Is  stated  that  bld.s  aie  wanted  May 
4  for  constrtictlng  a  steel  bridge  over  (Jlear  Creek  on 
Ihe  Indiana    Valley   road,     il,   P,  McBeth,   Co.  Clk, 

Hopcdale,  III. — The  Co.  Bd.  of  Superv.  is  reported 
to  have  under  consideration  the  building  of  a  bridge 
near  Ilopedale,  at  a  probable  cost  of  $5,000. 

i'.  Molinc,  III. — By  an  agreement  between  officials  of 
the  .Moliue,  East  Moline  &.  Watertown  Ry.  and  the 
Rock  Island  system,  the  interurban  company  will  build 
a  steel  viaduct  at  East  Moline  for  the  crossing  over 
.  the  C,  R.  I.  &  P.  tracks  on  the  street  car  line  to 
Watertown. 

Crawfordsville,  Ind, — Bids  will  be  received  Apr.  8  by 
the  Bd.  of  Co.  Comrs.  tor  constructing  substructures 
and  superstructures  for  several  small  steel  bridges 
ranging  from  30  to  100  ft.  spans.  James  D.  Wilson, 
Chmn. 

Dubuque,  la, — Plans  and  speciflcations  have  been  pre- 
pared for  a  viaduct  to  be  built  across  Illinois  Central 
right  of  way  at  Rockdale.    Probable  cost  $15,000. 

Watci-viUe,  Me. — The  city  aud  the  Watcri-ilie  &  Oak- 
land Electric  B.  R.  propose  joining  in  the  expense  of  a 
new  bridge  across  Messalouskee  River  on  Western  Ave. 

Benton  Falls,  Me. — The  iron  bridge,  costing  $10,000, 
recently  swept  out  by  the  flood,  will  be  replaced  by 
the  town  of  Benton. 

llaieihiU,  Mass. — The  building  of  a  bridge  across 
.Merrimac  River,  In  this  city,  is  reported  to  be  under 
consideration. 

Lawrence,  Mass. — It  is  stated  that  the  Boston  & 
.Maine  R.  R.  Co.  may  build  a  bridge  In  this  city.  J.  I'. 
Snow,  Bridge  Engr.,  Boston,  Mass. 

aalem,  Mass. — The  Bd.  of  Aldermen  has  passed  an 
Older  authorizing  the  appropriating  of  $20,000  for  the 
Castle  Hill  bridge  and  the  grading  of  Jefferson  Ave. 

Urand  liapids,  Mich. — City.  Engr.  Anderson  is  pre- 
paring 2  sets  of  plans  for  a  bridge  to  be  built  at  Bridge 
St.,  1  for  a  concrete  bridge  the  other  for  a  concrete  and 
steel  structure. 

Saginaw,  Mich. — According  to  local  press  reports  the 
Bd.  of  Pub.  Wks.  Is  about  to  receive  plans  for  a  plate  " 
girder,  flxed  span,  bridge,  to  be  500  ft.  long,  have  a 
90-ft.  channel,  roadway  40  ft.  wide  and  sidewalks  on 
each  side  8  ft.  wide.  The  plans  are  to  be  purchased  by 
the  city  at  a  price  not  to  exceed  $7,500. 

\finneapoJis,  Minn, — Press  reports  state  that  bids 
will  be  received  by  the  Com.  on  Ways  and  Means  of 
the  City  Council  .\pr.   T5  for  .f71,'>,00b  bridge  iMinds. 

St.  Paul,  Minn. — Local  press  reports  state  that  among 
the  bridge  improvements  to  be  made  this  year  is  the 
building  of  substructure  of  the  Grand  Ave.  bridge,  at 
a  cost  of  $7,500 ;  extension  to  the  3d  Ave.  bridge,  by 
replacing  the  present  wooden  structure  at  the  east 
end  of  the  bridge  with  a  steel  trestle,  at  a  probable 
cost  of  $8,500,  and  replacing  the  Mendota  arch  bridge 
with  a  new  structure  at  a  cost  of  about  $12,000. 

Duluth,  Minn. — Reports  state  that  the  officials  of  the 
Great  Northern  R.  B.  are  to  build  a  steel  truss  bridge, 
across  Kettle  River,  to  l>e  2."i0  ft.  long  and  150  ft.  above 
water.     J.  F.  Stevens,  Ch.  Engr.,  St.  Paul,  Minn. 

Kansas  City,  Mo. — Press  reports  state  that  Pres. 
Corrlgan,  of  the  Metropolitan  St.  Ry.  Co.,  has  offered 
to  build  a  viaduct  on  Charlotte  St.  over  the  Belt  line 
if  he  is  allowed  to  divert  the  Holmes  St.  car  line  by 
way  of  22d  and  Charlotte  Sts.,  to  get  down  town. 

Camden,  N,  J, — The  Camden  &  Suburban  Ry.  Co.  will 
build  a  bridge  over  Fensauken  Creek,  also  a  400-ft. 
trestle  over  Pennsylvania  R.  R.  tracks.  W'.  E.  Har- 
rington. Mgr.,  Camden. 

The  Philadelphia  &  Reading  R.  R.  Co.  will  con- 
struct a  bridge,  66x116  ft.,  at  Broadway.  Wm.  Hun- 
ter, Ch.  Engr.,  Philadelphia,  Pa.  ■ 

Neto  York,  N,  Y. — Bids  were  opened  Mar.  26  by  Park 
Comrs.,  64th  St.  and  5th  Ave.,  for  a  concrete-steel 
bridge  over  Bronx  River  in  Botanical  Garden,  as  fol- 
lows :  F.  V.  Smith  Contr.  Co.,  $33,600 ;  Geo.  L.  Walk- 
er, $32,400;  John  R.  Sheehan  &  Co..  Inc..  $31,740; 
Robt.  R.  Fox,  $28,380.  Details  of  lowest  bid  are: 
Bridge  complete,  $26,600 ;  2,000  ft.  plies,  $.24  ;  20,000 
ft.  yellow  pine  timber,  $20 ;  200  cu.  yds.  concrete, 
$4.50. 

Little  Falls,  N,  Y, — The  West  Shore  Ey.  (H.  Fern- 
strom.  Ch.  Engr.,  N.  Y.  City),  will  build  an  iron  bridge 
across  Casen  St.  cut  about  a  90-ft.  span. 

The  city  will  build  an  Iron  bridge  across  the  head 
gates  of  the  Erie  feeder  at  Ilauser  Ave.  E.  Ten  Eyck 
Lansing,  City  Engr. 

Neie  York,  N,  Y, — The  King  Bridge  Co.  was  the  low- 
est bidder  Mar.  23  for  constructing  bridge  and  abut- 
ments, K.  189th  St.,  over  N.  Y.  &  Harlem  R.  E.,  Bronx 
Boro.  ($21,155).  the  only  other  bid  being  that  of  M. 
J.  Leahy  for  $23,611.  Details  :  200  cu.  yds.  masonry, 
etc.,  $1.50:  350  cu.  yds.  new  masonry,  $15;  208,200 
lbs.  Iron  and  steel,  6.45  cts. :  18.000  ft.  y.  p.  lumber, 
$40:  120  ft.  ornamental  railing.  $3.75:  580  sq.  ft. 
bridgestone,  $0.70 ;   1,200  cu.  yds.  earth  fill,  $0.50. 

i'nluinhuH,  il.  Local  press  reports  state  that  agree- 
ments have  been  reached  between  the  Co.  Comrs.  and 
the  oflicials  of  the  Railroad  Cos,,  whereby  the  R.  R. 
Cos,  are  to  contribute  80  per  cent,  of  the  cost  of  con- 
structing viaducts  across  tb^»  railroad  tracks  at  Cleve- 
land Ave,,  connecting  Mllo  and  the  city. 

Walter  Braun.  Co,  Engr..  has  been  authorized  b.v  the 
Co.  Comrs.  to  revise  plans  for  the  superstructure,  sub- 
structure and  approaches  to  the  Ila.vden  Run  bridge 
over  the  Scioto  River.  The  bridge  will  cost  approxi- 
mately $100,000, 

Brltaire,  O. — Press  reports  state  that  the  Baltimore 
&  Ohio  R.  R.  Co.  contemplates  spending  $400,000  in 
repairing  the  Bellalre  bridge  and  erecting  a  steel  tres- 
tle In  order  to  give  direct  conne^'tlons  with  the  C.  I... 
*:  \V,  division,  .1,  ,M,  (iiiibiim,  Ch,  Engr,.  Baltimore. 
Md, 
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Cleveland,  U. — llie  construction  of  a  lift  bridge 
over  Cuyahoga  River  at  Jefferson  St.  is  being  consid- 
ered. The  span  will  be  140  ft.  in  the  clear,  and  will 
provide  a  clear  waterway  of  120  ft. 

Zaneevillc,  O. — It  Is  stated  that  bids  are  wanted  by 
the  Co.  Comrs.  until  Apr.  20  for  constructing  3 
single  span  steel  bridges  in  .Monroe  Township. 

PaiHcsvillc,  0. — Bids  will  be  received  Apr.  6  by  the 
Co.  Comrs.  for  constructing  a  bridge  across  Chagrin 
Kiver,  about  2  miles  north  of  VVllloughby,  to  be  175 
ft.  long  and  16  ft.  wide.   J.  C.  Campbell,  Chmn. 

Akron,  O. — Bids  are  wanted  Apr.  11  for  construct- 
ing a  concrete  steel  arch  over  Little  Cuyahoga  Kiver 
at  Cuyahoga  St.  Span  of  arch,  40  ft.,  with  over  all 
50  ft ;  skew  of  bridfie,  60  deg. ;  estimated  cost,  $5,000. 
J.  W.  Payne,  City  Engr. 

Portland,  Ore. — The  City  Engr.  is  preparing  plans 
for  a  steel  bridge  for  Marquam  Culch,  to  be  300  ft. 
long,  60  ft.  wide,  and  to  have  a  center  pier  70  ft.  high, 
concrete  abutments,  and  estimated  to  cost  about 
$27,000. 

Pittsburg,  Pa. — The  Pennsylvania  R.  R.  Co.  Is  re- 
ported to  have  approved  plans  for  a  bridge  to  be  built 
across  Allegheny  River,  on  the  Knon  cut-off.  W.  II. 
Brown,  Ch.  Engr.,  Philadelphia,  I'a. 

Philadelphia,  Pa. — The  following  bids  were  opened 
on  Mar.  23  by  Wm.  C.  Haddocli,  Dir.  Dept.  Pub.  Wks., 
for,  a,  construction  of  bridge  on  Stockley  St.  on  line 
of  Philadelphia  &  Reading  Uy.,  and  h,  bridge  on  17th 
St.,  over  Philadelphia,  Germantown  &  Northern  R.  R.  : 
Henderson  &  Co.,  Ltd.,  a  $28,144,  6  $83,012  ;  McGaw 
&  Gray,  a  $22,400,  b  $73,000  ;  Hoffmann  Eng.  &  Cont. 
Co.,  o  $31,450 :  McCormlck  &  Co.,  a  $32,702,  h  $91,250. 
Bidders  all  of  Philadelphia. 

Scottsdale,  Pa. — Bids  are  wanted  Apr.  16  for  con- 
structing the  superstructure  of  a  joint  steel  or  Iron 
bridge  over  Jacobs  Creek  near  Scottsdale;  to  be  built 
by  the  Comrs.  of  Fayette  and  Westmoreland  Coun- 
ties. Bids  will  also  be  received  for  masonry.  Alvin 
J.  Stentz,  Chmn.  Fayette  Co.  Comrs.,  IJnlontown. 

Benwood,  W.  Ta. — Bids  will  be  received  Mar.  31  l)y 
the  Bellaire,  Benwood  and  Wheeling  Bridge  Co.,  for 
constructing  a  steel  bridge  over  the  Ohio  River  be- 
tween Benwood,  W.  Va.,  and  Bellaire,  O. :  prol)able 
cost,  $325,000.  Address  Jas.  H.  McCrady,  Pres.,  301 
6th  St.,  Braddock,  Pa.  Engineer:  A.  Lucius,  137  Pot- 
ter Bldg.,  New  York,  N.  Y. 

Wheeling.  W.  Va. — City  Railway  Co.,  of  Wheeling, 
W.  Va..  will  build  a  bridge  over  Wheeling  Creek  on 
Market  St..  alongside  of  the  present  highway  struc- 
ture. The  bridge  will  carry  a  single  track  and  will 
lie  aljout  IGO  ft.  in  length.  Plans  are  being  prepared 
by   the   Osborn   Engineering   Company,    Cleveland,   O. 

Milwaukee,  Wis. — The  War  Dept.  has  approved  the 
plans  for  a  bascule  bridge  to  be  erected  at  K.  Water 
St.,  in  place  of  the  present  swing  bridge,  and  also 
plans  for  the  Milwaukee  road's  new  bridge  to  l>e  built 
nearby. 

Sherbrooke,  Que. — Press  reports  state  that  an  Iron 
bridge  at  Brompton  Falls  has  been  carried  away  by  the 
freshets.  Loss  reported  to  be  about  $12,000. 

PAVING  AND  ROADMAKING. 

Milford,  Del. — See  "Sewerage  and  Sewage  Disposal." 

Wilmington,  Del. — The  House  has  passed  a  bill  ap- 
propriating $500,000  for  Improving  the  streets  of  Wil- 
mington. 

Tampa,  Fla. — Bids  are  wanted  Apr  7  for  construct- 
ing sidewalks.     W.  R.  Fuller,  I'res.  Bd.  Pub.  Wks. 

Atlanta,  Oa. — Local  press  reports  state  that  the 
Southern  Paving  &  Construction  Co..  Chattanooga. 
Tenn..  has  secured  the  contract  to  pave  with  asphalt 
on  Peters  and  Peachtree  Sts..  approximately  21,000 
sq.  yds.,  at  $1.73  and  $1.08  per  sq.   yd.  respectively. 

\ftit1oon.  III. — It  is  reported  that  the  Bd.  of  Local 
Improv.  will  pave  16th  St.  between  Broadway  and 
<'harleston    Ave.    this   spring. 

Chicago.  III. — Bids  are  wanted  Apr.  2  for  furnishing 
material  for  repairing  asphalt  pavement  In  the  city 
during  the  term  ending  Dec.  31,  190.3.  F.  W.  Blockl. 
Comr.  Pub.  Wks 

Wilmette,  III. — Bids  are  wanted  Apr.  1  for  grading, 
filling,  curbing,  guttering  and  paving  with  brick  on 
"•ertain  streets.  Vertus  B.  Roberts,  Engr..  Reaper 
BHc.,  Chicago;  Henry  B.  Gates,  Chmn.  Bd.  Local 
Improv. 

Evanston,  III. — See  "Sewerage  and  Sewage  Disposal." 

Siir  Alhnng,  tnd. — A  resolution  has  been  adopted 
by  the  Common  Council  to  receive  bids  Apr.  20  for 
paving  with  asphalt  on  a  portion  of  E.  11th  St.  Sam- 
uel  T.    Mann,    City   Engr.  " 

Lafayette,  Ind. — Bids  are  wanted  Apr.  27  for  about 
12,000  sq.  yds  asphalt  paving.  G.  H.  Stevenson.  Cltv 
Engr. 

Houth  Bend.  /nrf. -^According  to  Alonzo  J.  Ham- 
mond. City  Engr.,  Jas.  Nelson  submitted  the  lowest 
bids  on  Mar.  13  for  brick  block  paving  on  Clinton 
St..  .">.315  sq.  yds.:  Marlon  St..  1 1 .0.")4  .so.  vd.s..  and 
La  Salle  Ave..  7,060  sq.  yds.,  at  $7,388.  .$14,794  and 
$9,560  respectively:  and  Defrees  &  Bevrer.  for  pav- 
ing Madison  St.  with  l)rick  block,  9,037  sq.  yds.,  for 
« 1 2.759. 

\ntlirKon.  Ind. — Press  reports  state  that  the  Cltv 
Council  has  ordered  brick  pavement  on  several  streets 
at  a  cost  of  between  $100,000  and  $200,000.  Among 
the  streets  to  l)e  pared  are  S.  .Main,  W.  7th  and  W. 
3d   8M. 

Bonne,  la. — The  followln|{  bids  for  paving  (iM  Otli 
St..  (6)  Story  St..  (c)  W.  .Sd  St..  In  all  19.29.-,  sc|. 
yds..  2  course  brick  paving.  6.195  lln.  ft.  cement  curb 
ing  and  1.650  lln.  ft.  hardwood  curb,  were  received  by 
Jesse  L.  Hull.  City  Clk..  .Mar.  13:  E.  S.  Samuelsoii. 
Boone.  «.  $13,969:  h.  $15,735.  W.  A.  Edgar.  Cedar 
Rapids.  II.  $14,271:  h,  $15,777:  r.  $11,673.  Likes 
Improv.  Co..  Des  Moines,  a.  $13,913:  6.  $15.6.39:  r, 
$10,7.57.  O.  P.  Herrick  (awarded  contract  i.  Des 
Moines,  n.  $13.8.39:  b.  $15,240:  c.  $10,680.  The  de 
tail  bid  of  O.  P.  Herrick  Is  as  follows  :  Brick  paving, 
$1.85  per  sq.  yd.  :  cement  curb,  ."SO  cts.  per  lln.  ft. : 
hardwoo<l  curb,  20  cts.  per  lln.  ft.,  and  grading.  35 
cts.  per  cu.  yd.     Chas.   E.  Russell,  City  Engr. 
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Des  Moines,  la. — Bids  will  be  received  Apr.  15  by 
the  Bd.  of  Pub.  Wks.  for  paving  portions  of  Elm  St. 
with  about  3,057  sq.  yds.  with  vitrified  paving  brick, 
<tn  6-in.  concrete  foundation,  with  Portland  cement 
top  filler.     B.  O.   Hauger,  Chmn. 

Davenport,  la. — The  following  bids  for  paving  with 
brick  on  Tremont  Ave.,  about  1,104  sq.  yds.  of  Tel- 
ford and  4,506  sq.  yds.  brick,  were  received  by  Bd. 
of  Pub.  Wks.  Mar.  17  ;  McCarthy  Stone  Co.,  $12,451 ; 
Davenport  Const.  Co.,  $13,048 ;  Peoples  Const.  Co., 
$13,314  ;  Snouffer  &  Ford,  Cedar  Rapids,  $13,156.  The 
detail  bid  of  the  lowest  bidder  is  as  follows :  Excav., 

39  cts.  pec  cu.  yd. ;  Telford,  70  cts.  per  sq.  yd. ;  brick 
paving,  $1.49  V.J  per  sq.  yd.,  and  stone  curbing,  59  Mi 
cts.  per  ft.  Bidders  of  Davenport,  unless  othenvisc 
mentioned.     Thos.   Murray,  City   Engr. 

Covington,  Ky. — W.  E.  Gunn,  City  Engr.,  writes 
that  the  following  bids  have  been  received  for  paving 
Scott  St.  with  brick  :  E.  Woods,  Covington,  $11,321 ; 
J.  Trapp,  Latonla,  Ky.,  $11,091 ;  J.  Sullivan,  Central 
Covington,  $10,890 ;  T.  Evans,  Cincinnati,  O.,  $10,- 
095  (awarded  contract)  :  J.  Collopy,  Newport,  Ky., 
$10,545,  and  E.  Evans,  Cincinnati,  O.,  $10,287.  The 
detail  bid  of  Thos.  Evans  is  as  follows  :  For  grading, 

1  ct.  per  cu.  yd. ;  concrete,  $3.50  per  cu.  yd.  ;  brick 
paving,  $1.06  per  sq.  yd.,  and  cement  curb  and  gut- 
ter, 50  cts.  per  ft.  He  also  secured  the  contract  for 
about  $15,000  worth  of  work  on  other  streets  at  sim- 
ilar prices. 

Topeka,  Kan. — About  44  blocks  will  be  paved  this 
year  with  brick,  stone  curbing  to  used.  J.  W.  Squires, 
City  Clk. 

Louisville,  Ky. — The  American  Standard  Asphalt 
Co.  is  reported  to  have  secured  the  contract  to  resur- 
face with  asbhalt  on  portions  of  numerous  streets.  In 
all  about  2(),000  sq.  yds.,  at  from  87  cts.  to  $1.01 
per  sq.  yd.  according  to  location. 

The  Bd.  of  Pub.  Wks.  is  contemplating  the  paving 
with  asi>balt  on  3  squares  in  the  south  end  of  7th  ,St. 

J>'atl  Hiver,  Mtiss. — As  soon  as  the  City  Solicitor  de- 
cides the  question  as  to  whether  the  Mayor  or  the  Bd. 
of  Aldermen  has  the  authority  to  order  the  purchase 
of  paving  blocRs,  the  Supt.  of  Sts.  will  purchase  a 
supply  for  1903. 

iH/i  .\rhor,  Miih. — The  City  Council  has  authorized 
the  Bd.  of  Pub.  Wks.  to  prepare  plans  and  speclfica- 
tUms  for  pavlm;  with  asphalt  on  a  portion  of  4th  .Ave. 

Crand  Rapids,  Mich. — L.  W.  Anderson,  City  Engr., 
writes  that  bids  for  paving  Wealthy  Ave.  with  brick 
or  concrete  will  l>e  received  on  Apr.  3.  the  bids  for 
asphalt  block  having  been  rejected  by  Council. 

Port  Huron,  Mich. — A  correspondent  writes  that 
bids  will  probably  soon  be  asked  for  paving  10th  St. 

Corning,  Mich. — See  "Water." 

l/(')iomi)iee.  Mich. — .\lbert  Hass,  City  Engr.,  writes 
that  the  letting  of  the  contract  for  paving  and  curb- 
ing Main  St.  (bids  opened  Mar.  16)  has  been  post- 
poned indefinitely. 

Duluth,  Minn. — W.  B.  Patton,  City  Engr.,  writes  that 
the  following  paving  work  is  in  contemplation :  For 
paving  with  sandstone  blocks  3  blocks  on  2nd  Ave.,  W. ; 

2  blocks  on  Michigan  St.,  and  2  blocks  on  1st  Ave.,  E. 
I'etltions  have  been  received  or  are  in  circulation  for 
paving  with  dressed  sandstone  blocks  Lake  Ave.  ;  also 
for  paving  Superior  St.,  class  of  pavement  to  be  desig- 
nated later  by  Council. 

HI.  Paul.  Minn. — Local  press  reports  state  that  bids 
are  wanted  .Mar.  .30  for  paving  Exchange  St.  R.  L. 
Gorman.  Clk.  Hd.   Pub.   Wks. 

St.  Paul,  Minn. — The  Barber  Asphalt  Paving  Co.  Is 
reported  to  have  received  the  contract  for  paving  with 
asphalt  on  a  portion  of  Central  Ave.  at  $8,679. 

The  Barber  .\sphalt  Paving  Co.  is  reported  to  have 
secured  the  contract  for  all  repair  work  at  $l.6."»  per 
sq.  yil.  This  is  for  surfacing  only,  and  when  concrete 
Is  to  l>e  put  in.  $1    extra  per  sq.  yd.  is  to  be  added. 

te't.  Louis.  Mo. — Bids  are  wanted  Apr.  14  foi-  im- 
proving i>ortions  of  18  streets  by  grading,  curbing  and 
paving  with  asi)balt  brick  and  granite  on  concrete 
toundatbui.     liiram  Phillips,  Pres.  Bd.  of  Pub.  Improv. 

Cdlic  May.  .V.  ,/. — Bids  are  wanted  by  the  City 
Council  until  Apr.  28  for  constructing  a  beach  drive, 
a  bulkhead  and  boardwalk,  approximately  12,500  ft. 
In  length.     John  Ilalpin,  Pres. 

Trenton,  X.  J. — Bids  will  be  received  Apr.  14  by  the 
Co.  Bd.  of  Chosen  Freeholders  for  furnishing  material 
and  macadamizing  6  county  roads.     Jos.  .11.  Black.  Dir. 

Little  Falls,  ,V.  1 . — The  city  will  put  In  'i  of  a  mile 
of  brick  block  pavement  on  W.  Main  St.  E.  Ten  Eyck 
Lansing,  City  Engr. 

Ulicii,  .V.  Y. — It  is  proposed  to  pave  about  18.000  lin. 
ft.  with  a.spbalt,  at  a  cost  of  about  $135,000.  Paul 
Schultze,  City  Engr. 

.\cw  Brighton,  /S'.  /..  .V.  1'. — Bids  will  be  received  Apr. 
.3  by  (ieo.  (,'romwell.  I'res.  Boro.  Richmond,  for  furnish- 
ing material  and  grading,  repaving  with  asphalt  blocks, 
granite  blocks  and  macadam,  on  a  concrete  foundation, 
portions  <»f  several  streets.  Engineers  estimate  15,- 
7.30  si|.  yds.  granite  block  pavement,  11.350  sq.  yds. 
asphalt  block  pavement,  2,410  sq,  yds.  macadam  pave- 
ment. 4.400  cu.  yds.  concrete.  10..500  lin.  ft.  20-ln. 
curb.  etc.  ;  also  for  furnishing  1  7-ton  steam  road 
rollei'. 

.Mlinny.  S.  Y. — Bids  will  be  received  Mar.  .30  by 
i:dw.  A.  Bond,  State  Engr.  and  Surveyor,  for  improv- 
ing tile  Delaware  Turnpike,  in  Bellilebem.  .\lbany  Co. 

Jfrnsselaer,  If.  Y. — It  is  stated  that  consideraliie 
paving  may  be  done  in  this  citv  this  summer.  Includ- 
ing (be  paving  of  Broadway.  3d  St.,  Aiken  Ave..  Co. 
lunibla  and  2d  Sts. 

,\Vir  York,  N.  Y. — Bids  will  be  received  .\pr.  7  by 
Jacob  A.  Cantor.  Pi-es.  Boro.  Manhattan,  for  regulaliug 
and   repaving  with  stone   and  asphalt  on   portions   of 

40  streets.  Engineer's  estimate :  187.050  sq.  yds.  as 
pball  pavement.  Including  binder  course:  161.900  sq. 
yds.  old  stone  pavement,  to  be  relald  as 'foundation 
or  in  approaches,  etc. 

Solrny,  K.  Y. — .\ccordlng  to  reports  the  proposition 
to  Issue  $.50,000  bonds  to  continue  the  paving  of  Mil- 
ton Ave.,  a  distance  of,  about  5.600  ft.,  and  to  build 
ceineut   sidewalks  on  said   Ave.;  carried  at  the  recent 

elecllon. 
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Waldcn,  N.  Y. — Ou  Mar.  17  it  was  voted  to  appro- 
priate $3,000  toward  the  paving  of  Main  St.  with  vitri- 
fied brick.     Probable  total  cost,  $9,000. 

A'cic  York,  N.  Y. — The  following  were  among  the 
bids  opened  .Mar.  17  by  J.  A.  Cantor,  Boro.  Pres.  Man- 
hattan, for  asphalt  paving  on  itresent  pavt.  relald  as 
found. — a.  Barber  Asph.  Pavg.  Co. ;  b,  Uvalde  Aspfa. 
I'avg.  Co. ;  e.  Continental  Asph.  Pavg.  Co. ;  d.  Century 
Constr.  t'o. ;  c,  Sicilian  Asph.  l"avg.  Co.;  /,  Asph. 
Constr.  Co.  : 


1  a>'      t-'^     f^      "  C         •?'S 

69th  St. — Ave.  A   to   Lexington  Ave. 
S.UUO      H,OSU       Ji'J       .)..«•/       iM        31 

a $1.12  $0.40  $5.48  $0.,89  $0.38  $'20.  $18,054 

b 1.24         .40      6.00         .82         .35      20.      18,819 

c 1.50       .35     6.00       .85       .35     21,     20,659 

(/ 1.27       ..'{«     5..-)0       .85       .40     20.     19,008 

< 1.43       .30     6.00       .90       ..50     20.     20,082 

38th  St.— Bi-oadway  to  11th   Aye. 

ii,,Ho  u.m     .mil     7,oiu     S30     4s 

u $1.11  $0.40  $5.48  $0.89  $0.38  $20.  $28,082 

b 1.10       .40     6.00       .82       .35     20.     27,658 

c 1.40       .35     0.00       .85       .33     21.     30,997 

23d   St. — Ave.    A  to   Broadway. 

25,^80  ii,s2o     sro     e,im     soo      si 

a $2.34  $0.40  $5.48  $0.89  $«.38  $20.  $50,078 

1) 2.25        .45      6.00        .82-.    .35      20.      49,076 

c 1.50       .35     6.00       .85        .35     21.     36,421 

122d   St. — Pleasant   to   Madison   Aves. 

ji,ti.iu   ii,nu    .m     6,100     zro       .% 

u $1.06  $0.40  $5.48  $0.89  $0.38  $20.00  $25,513 

(/ 1.23   .33   5.50   .85   ..40  20.00  28,415 

c 1.45   .:{()  6.00   .90   ..50  20.00  29,143 

/ 1.20   .30  6.00   .85   .35  21.50  25,907 

Lexington  Ave. — 119th  to  131»t-8ts. 

:i.ioii    9,.nu     2iS     i,so(j    1.5m       15 

II $1.05  $0.42   $3.48   $0.89  $0.38  $20.00  $19,598 

d..,..  1.43  .:i3  5.50  .85  .40  '20.00  22,008 
,/...:.  1..50  .:U)  6.00  .85  .30  21.50  22,40!> 
Awards  have  TSeen  made  for  the  bids  recelve<l  at  this 
time,  as  follows:  Barber  Co.,  $223,073;  CvaWe  <'o.. 
$6S.:t37  ;  Continental  Co..  $39,549;  Asph.  Constr.  Vi>.. 
$11,721. 

The  following  bids  were  oiwned  Mar.  23  by  L.-  F. 
llaffen,  I'res.  Bronx  Boro.,  for  asphalt  block  pavt.  on 
c<mcrete  foundation  ; 


%t     §g      "e       "c 

•«:         u  z  c 

Brook  Ave. — From  Webster  to  Wendover  Aves. 

15,275       Z,kSO       2,500       i^S 

Hastings    Pavt.    Co $1.77     $6.00     $1.00     $0.32 

Cimtinental  As.  Pav.  Co..      1.65       6.40  .95  .25 

E.   136th  St. — Park   to  St.   .\nn's  Ave. 

s,im      i..m      3j!5o      zfton 

Hustings    Pavt.    Co $1.6»!     $6.00     $1.00     $0.55 

1.73       6.40  .95  .47 

The  following   bids    were  opened    at    same   time   for 
grading,  curbing,  flagging,  etc. — «.  F.  V.   Smith  (.'ontr. 
Co.  ;  b,  D.   W.  Moran  ;  c,  W.   F.   -Murray  ;  d,  Chas.   W. 
Collins : 
E.   188th  St. — Park  to  Beaumont  Aves.    (Main  items). 

■S  ti°'.'C   w^-'O  =.*3      ""*.     cexd'  ■goo'   ho'O 

s  g«"^j|::l>' S'^"   g-^  s-"  bS"  5'-'>» 

a $1.20  $0.40  $0.75   ,0.23  $0.00  $1.50 

h ""  ..      1.75        .54        .70        .24        .50      l.OO 

c $0.79     1.50       .10       .79       .25       .65     2.25 

,/ 1.50       .50       .70       .22       ..55     1.00 

i;.   189th   St. — Park  Ave.  to  Southern  Boul. 


o  -^ 

o 

CI 


—  ■a 


ng  «-g    |5£  rig    c.g-     jig 

$l.'20  $0.40$(j!75  $0.23  $0.60  $L50 

1.73  .23       .70  .24       .60     1.00 

1.30  .50       .70  .22       .55     1.00 


'( $0.tiO 

(/ 

Cincinnati,  (J.— Bids  are  wanted  Apr.  13  for  furnish- 
ing material  and  Improving  by  curbing  and  paving 
with  boulders  portions  of  Hatch  St.  Robt.  Allison, 
Pres.  Bd.  Pub.  Service. 

Bids  are  wanted  .\pr.  20  for  Improving  bv  grading, 
curbing  and  paving  with  granite  blocks  and  asphalt 
portions  of  Calhoun  St.  Robt.  Allison,  Pres.  Bd.  Pub. 
Sei'vlce. 

Bids  are  wanted  Apr.  21  for  grading,  curbing  and 
paving  with  asphalt  and  constructing  the  necessary 
drains  and  the  approaches  to  Spring  Grove  Ave.  Bridge 
over  Mlllcreek.     Robt.  Allison.  Pres.   Bd.  Pifb.  Service. 

Cleveland.  O. — It  Is  stated  that  bids  are  wanted  .\pr. 
2  for  paving  with  brick  on  Brandon  St.  Chas.  P. 
Salen.  Dir.  Pub.  Wks. 

Napoleon,  O. — It  Is  stated  that  bids  are  wanted 
Apr.  10  for  road  Improvements,  estimated  to  cost 
$52,000.     P.  F.  Coe,  Co.  Aud. 

Youngstotcn,  O. — It  Is  stated  that  bids  are  wanted 
Apr.  11  for  paving  on  portions  of  3  streets.  C.  E. 
Cross,  City  Clk. 

Ironton,  O. — Bids  will  be  received  Apr.  9  by  Geo. 
H.  Davles,  City  Clk..  for  improving  portions  of  Hepler 
St.  by  grading,  curbing  and  paving  with  macadam  on 
a  furnace  cinder  foundation  and  constructing  neces- 
sary sewers.     J.  R.  C.  Brown,  City  Engr. 

Mnssillon.  O. — Bids  will  be  received  Apr.  14  bv 
Thos.  H.  Seaman.  City  Clk.,  for  furnishing  material 
for  curbing  and   paving  with  brick  on  So.   Erie  St. 

Clcrrland.  O. — The  City  Council,  at  its  meeting  <m 
Mar.  23,  approved  the  I'ontracts  with  the  Barber  An 
phalt  Co.  for  paving  118  streets  with  brick.  The 
lolal    amount    approved    was    $55,478. 

Cohiiiibus.  o. — Local  press  reports  state  that  con- 
tra<'ts  have  been  awarded  for  paving  with  asphalt  on 
a  portion  of  Garfield  Ave.  to  the  Cleveland  Trinidad 
Paving  Co.  at  $12,745.  and  for  paving  with  Hocking 
valley  l>lock  on  Sullivan  Ave.,  to  Frank  J.  Fisher, 
at    $11. .548. 

Bids  will  Ite  received  Apr.  13  by  John  A.  Connor. 
Clk.  Bd.  Pub.  Wks..  for  Improving  by  grading  and 
imving  with  asphalt,  hard  burned  bricks  or  blocks, 
macadam  or  other  material,  on  portions  of  4  streats. 
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PhUadtluMa.  Pa. — the  Clly  Ooimuils  liavf  appro- 
priated  fS0,(H»O  for  rhanging  the  grades  of  Market  and 
:jOth  Sts.,  to  meet  the  plans  of  the  proponed  Market 
St.   subwajr. 

PhUadtlphia.  Pa. — Bids  are  wanted  .\pr.  2  for  Im- 
proTlag  LogaJi  Square.  .Appropriation.  f2o,OI)0.  A. 
U  KaglUta,  Dlr.  Dept.  of  I'nii  Safety.  Bureau  of  City 
l*roperty. 

Harrisbtitv.  Pa. — The  following  bids  were  opened 
.Mar.  14,  arcordinK  to  M.  1*.  Cowden.  Clt.v  Kngr.,  for 
paring  Jd  St..  involving  4!>.<>00  stj.  yds.  paving  and 
Iti.tXMt  ft.  carbing:  Joseph  C.  Kook,  N.  Y.  I'ity.  Mexi- 
ean  abeet  asphalt.  *l.s>4>.j  ;  ourbins.  granite.  $1.14; 
hluestone.  J1.2r> :  .Medina.  J1.24:  sleel.  $1.20;  reset- 
ting, i.l  cts.  The  Wamer-Qulnian  .\sphalt  Co.,  Syra- 
cuse. X.  Y.,  sheet.  Trinidad,  asphalt.  *1.84Vi!  ;  curb- 
ing, granite,  »1.11 :  bluesto^ie,  $1.11;  Medina,  $1.11; 
resetting,  23  cts.  The  Barbel'  .\sphalt  Co.,  .\'.  Y.  City, 
Trinidad  l.ake  sheet,  $1.79  if  surface  is  1  Vj  in.  thick, 
and  $1.8!1  if  2  In.  thick :  curbing,  granite,  $1.21  ; 
hluestone.  .s<»  cts.;  Medina.  Jl.Oli;  resetting.  23  cts.: 
vitrified  -  t>rlcli.  Clearlieid  or  .Mack,  $1.!«>.  The  War- 
ren Bros.  Co.,  N.  Y".  City,  for  bituminous  waterproof 
paving.  Jl.i»T:  curbing,  granite.  Sl.in ;  hluestone, 
»1.15:  .Medina,  $1.13 :  resetting.  1!>  cts.  The  Filbert 
raving  *  Const.  Co.,  rhila.,  I'a..  for  any  known  or 
approved  pitve..  *1..S4;  curbing.  $1.15;  bluestone. 
*1.2.">:  Medina.  $1.2.'>:  resetting.  2o  cts.  The  Wiiruer- 
Quinlan  .\sphalt  Co.,  for  bituminous  macadam  water- 
proof pave..  $1.H2.  The  Barlier  .Vsphalt  Co.,  for 
l>ituminous  niaradam  waterproof  pave.,  $1.74,  if 
bitnmlnous  coating  is  omitted  $l.t>4.  and  if  base  coat- 
ing and  surface  Anishing  is  omitted  $1.51  ;  curbing. 
granite.  $1.M1  ;  hluestone.  $1.8i);  .Medina,  $1.0ti;  re- 
setting, 23  cts. 

JfeMfiAJ«,  Tcun. — The  paving  with  asphalt,  on  n 
concrete  base,  on  a  portion  of  Rayburn  Ave.  is  being 
considered.      Probable  cost,  $30,0(10. 

Him*t<nt.  Tex. — The  City  Council  has  adopted  a 
resolution  authorizing  the  Mayor  to  receive  bids  until 
Apr.   13  for  resurfacing  3  streets. 

Local  press  reports  state  that  a  resolution  has  t>een 
adopted  by  the  Bd.  of  Aldermen  authoiizlng  the  May- 
or to  receive  bids  until  .\pr.  0  for  iiaving  on  n  portion 
of  McKlune.v   .Ave. 

Uilirauker.  Win. — The  paving  of  Commerce  St..  at 
a  prohaWe-  cost  of  $3«.0<M).  la  being  considered.  Kind 
«»f  pavement  has  not  as  yet  l)een  dei-lded. 

iltinirtnl.  Que. — Local  press  reports  state  that  the 
following  bids  were  received  by  the  Road  Com,  Mar. 
1!»  for  supplying  an<l  laying  permanent  pavemenl*  and 
sidewalks  required  during  the  year  1903 :  Sicily  As- 
phalt Co.,  laying  granite  blocks  on  concrete,  $1.89  yd. ; 
Canada  Asphalt  Co.,  asphalt  pavements,  $2.25  yd.; 
Rollhouse.  Ollion  Co.,  asphalt  blocks,  $1.70  yd. ;  Bar- 
ber Asphalt  Co.,  bituminous  macadam,  $1.74  yd.  ; 
Canada  .Asphalt  Co..  laying  granite  blocks  between 
car  tracks,  with  6-in.  concrete,  $1.40  yd.;  Sicily  As- 
phalt Co.,  asphalt  sidewalks,  $1.9it  yd.;  Bellhouse, 
Dillon  &  Co..  asphalt  sidewalks,  $1.75  yd. ;  Warren 
Bros.,  sidewalks  of  ■•Kailo."  a  composition  material. 
at  $1.4«  yd.  There  were  several  cheaper  materials 
offered  for  sidewalks,  (he  lowest  of  which  was  that 
of  Bellhouse,  l>lllon  &  Co..  at  $1.25  yd.  The  only  bid 
for  furnishing  and  erecting  an  asphalt  plant  (for 
which  liids  were  received  at  the  same  time)  was  ac- 
cording to  rei)orts  from  Warren   Bros.,  at  $13,000. 

POWER  PLANTS,  GAS  AND  ELECTRICITY, 

Florence,  .\la. — See  "Electric  Railways." 

Lmk  Anffelen.  Oal. — The  Independent  Gas  &  Electric 
Co.,  of  Los  Angeles,  has  been  incorporated,  with  a 
capital  of  $200,000.  Incorporators ;  E.  H.  Durant  and 
M.  A.  Newkirk.  of  Los  Angeles. 

Slitrkton.  Cat. — It  Is  reported  that  Engineer  F.  A. 
Worthley,  of  Riverside,  estimates  the  cost  of  con- 
structing a  municipal  lighting  plant  for  Stockton  at 
$140,000. 

Ft.   HhrrUktn.  III. — See  "Government    Work." 

Kankakee.  III. — It  Is  reported  that  the  Citizens'  Gas 
Co.  will  expend  about  $50,000  in  the  Impnivement  of 
Its  plant  during  the  summer. 

Rantoul.  HI. — The  Rantoul  Water,  Light  &  Power 
Co..  of  Kantoul,  has  l)een  incorporated :  capital  $2,- 
."iOO.      Incorporators  :  G.   P.   Ileckel  and  T.  .1.   Roth. 

Paxton.  III. — The  I'axton  Light,  Iltg.  &  Power  Co. 
has  been  Incorporated;  capital.  $150,000.  Incorpo- 
rators: .las.  U.  Richardson.  Walter  II.  Bond,  and  Geo. 
A.  Grlflin. 

.\ntlmon.  Ind. — It  is  stated  that  the  I'nion  Trac- 
tion Co..  of  Indiana,  ivntemplates  going  into  the  elec- 
tric lighting  business,  and  will  soon  apply  for  fran- 
chises along  its  line.  Geo.  V.  McCulloch.  fien.  Mgr., 
Indianapolis. 

Ureennhuru ,  Ind. — A.  R.  Thompson  &  Co.,  of  Chi- 
cago, III.,  contemplate  constructing  an  electric  light 
plant  here. 

Council  Bluffa,  la. — The  7th  St.  and  11th  Ave.  Gas 
i*o,  will  ere<.'t  ntw  condensers  and  wrubl>ers.  place  a 
new  10x10  station  meter  and  lay  between  4  and  5 
miles  new  cast  iron  mains,  8,  6  and  4  in. :  cost  about 
$30,000. 

Keosaut/un,  la. — The  Electric  Power  Co.  has  been 
Incorporated,  with  a  capital  of  $10,000,  to  construct 
a  canal  for  power  purposes  and  construct  and  operate 
power  plants.  Capt.  W.  A.  Duckworth,  Pres.  :  E.  L. 
Mc<'ora,  Secy. 

Uumenton,  la. — Jas.  L.  Ilnmphrey  is  reported  In- 
terested In  the  construction  of  an  electric  light  plant. 

Det  Moinet,  la. — .1.  B.  .Marsh  is  about  to  petition 
the  Coimcll  for  a  franchise  for  the  construction  of  a 
heating  plant. 

llnmidKhurfi.  Kg. — The  City  Council  Is  reported  to 
lie  proapectlng  for  a  site  on  which  to  construct  a 
municipal  electric  light  plant.  H.  Grimes,  Mayor, 
Chmn.   Com. 

.^nnon,  Ife.^The  House  Is  stated  to  have  passed  the 
bill  granting  a  charter  to  the  Carratunk  Power  Co.  to 
build  a  dam.  and  to  build  and  equip  a  pr>wer  station 
on  Carrabasset  Itiver.  and  light  the  towns  of  Madlsun 
and  Anson.  C.  O.  Sturtevant,  formerly  Sii|)t.  of  the 
Watervllle  &  Fairfield  Kie<'lric  Ry.  Co.,  is  reported 
interented. 


MadiKoii,  .1/,.  .\  ciunmitlee  Is  stated  lo  have  liceu 
aptK)inte<i  to  investlgjite  the  question  of  coustnu'tinir 
an  electric  light   pliini.     T.   I".   .Manier.  city  Clk. 

Ellsicorth,  Ale. — •I'he  Bar  Harbor  &  Ellswoitb  Light. 
Gas  &  Power  Co.  Is  slated  to  have  secured  option  on 
i;nion  River  dam  properties.  This  company  will  con 
tiuue  the  electric  lighting  In  Ellswoitli  niiil  Bar  llar- 
l)or,  and  will  probably  extend  to  Northeast  llarbDr  and 
Seal   Harbor. 

Ilnltimorr.  .\ld. — I'ids  will  be  received  -Apr.  1  by  the 
Bd.  of  .Awards  for  furnishing  hard  burned  arch  brick, 
special  duet  pl|>e.  etc..  for  use  on  the  Klectrlcal  Cn  nn. 
Chas.   I*',.   Phe  ps.   .Jr.,  Ch.    Kngr. 

0«i«,  .1/ass.— .T.  K.  Merritt.  of  Otis,  and  F.  B.  Gil- 
ligan,  of  New  York,  N.  Y.,  are  reported  interested  In 
the  construction  of  a  power  plant  between  Otis  and 
New  Boston. 

Tolland,  Maaa. — The  G.  L.  Straw  Co.,  of  Boston,  is 
reported  Interested  in  the  construction  of  a  power 
plant  on  Farmington  River,  between  Tolland  and 
Sandistield. 

Itinonu,  Minn. — The  Winona  Ry.  &  Light  Co.  will 
expend  about  $100,0O0  in  improvements,  including  the 
purchase  of  motors,  an  engine,  a  condenser,  new  ar<' 
lights,  etc. 

Duluth,  Minn. — See  "Water." 

MiiiUciilii.  .Minn. — T.  R.  Thompson,  City  Engr., 
writes  that  on  .Mar.  21)  the  Court  issued  nn  order  re 
straining  the  city  from  selling  .1:40.110(1  bunds  for 
pumping  station  an<l  lighliug  plant.  Order  return- 
able on  Apr.  0.  On  ,\Iar.  23  bids  for  buildings  wen' 
o|>ened.  .1.  B.  Wilson  &  Co.  being  lowest,  at  $10,200 
and   $12,000    on    different    plans. 

Norris,  Minn. — The  Council  is  reported  to  be  con- 
sidering the  question  of  establishing  a  lighting  i)lnnt. 

Ymvo  Citji.  Mi.is.-  .A  press  ri'port  states  that  the 
Supreme  Court  has  reverse<i  the  decision  of  <  iiancel- 
lor  Cona  In  the  injunction  suit  which  i*rslralne<i  this 
city  from  Issuing  $T5.0uo  Ixinds  for  constriK-ting  water 
woVks.  an  ele<'trl<'  lljiiit  pUinl  and  a  sewerage  system. 
This  ini'aiis   tlie  construction   ^\i  tiie  system. 

liilnxi,  MiKM. — Bids  will  be  received  by  the  Bllnxi 
.St.  Ry.  &  Power  Co.  until  Aiir.  li  for  fnrnisliing  ma- 
terial, machinery  and  labor  necessary  for  the  building 
of  a  fomplete  modern  railway  and  ligliting  system. 

Bxcc/sJ'oi-  >S'pn"(/s,  Mo. — W.  A.  Bell,  of  Denver, 
Colo.,  Is  rei)orted  to  have  purchased  the  electric  light 
|)iant  and  water  works,  and  will  expend  al)out  $70,000 
in  improvements. 

Mcjtiio,  Mo. — The  f.'ity  Council  is  reported  to  have 
ai)i>ointed  a  committee  to  correspond  witli  manufac- 
turers in  regard  to  having  gas  and  electric  light  plant 
Imilt  here,  giving  a  franehl.se  in  exchange  for  street 
lighting. 

Viryinia  City.  Mont. — The  Bismarck-Nugget  Gulch 
Consolidated  Mining  Co.  is  stated  to  have  secured  a 
franchise  for  an  electric  light  and  power  plant  on 
Mill  Creek. 

Forttuth,  Mont. — The  Co.  Comrs.  are  stated  to  have 
granted  Barney  Blum  and  L.  L.  Crocket  a  franchise 
for  a  lighting  plant  and  water  works. 

Ilencilict.  jYcb. — W.  <J.  Keeler  is  reported  to  liave 
purchased  the  electric  light  plant,  and  will  remodel 
same. 

(IrcenviUe,  X.  H. — The  Town  Clk.  writes  that  a 
committee  has  been  aiipointcd  to  investigate  the  ques- 
tion of  constructing  an  electric  light  plant. 

Vnilxhun/.  A.  ./. — The  Council  is  stated  to  have 
granted  Jos  Wehrle,  .lohn  B.  Scarlett,  and  others  a 
franchise  to  operate  gas  works. 

Ward's  Ixland.  X.  Y. — The  contract  for  electric 
work,  rewiring  and  fixtures  in  offices.  Wards  No.  1. 
to  21  inclusive  ;  Annex  Bldg.,  Wards  31,  32,  33  and 
:14,  and  staff  house  at  \\ai<ls  Island,  bids  tor  which 
were  received  by  State  Comn.  in  Lunacy.  Capitol,  Al- 
bany, N.  Y.,  Mar.  4,  has  l>eeu  awarded  to  Edw.  .Toy, 
of  Syracuse,  for  $7,902. 

Batavia,   X.    Y. — See    "Water." 

Far  Rockatray,  y.  Y. — The  Queens  Borough  Elec- 
tric Light  &  Power  Co.  has  filed  with  the  Dept.  of 
Bldgs."  plans  for  a  ptiwer  house  to  be  located  on  Clin- 
ton St.,  to  cost  $25,000.     Architect,  W.  E.  Baker. 

Manchester,  N.  Y. — A.  Dunham,  Village  Clk.,  writes 
that  It  was  voted  Mar.  17  to  construct  an  electric 
light  plant. 

Akron,  X.  Y. — E.  E.  Straiten,  Village  Clk.,  writes 
that  It  was  voted  Mar.  17  to  issue  $10,000  bonds  to 
establish  an  electric  light  plant. 

Greene.  X.  Y. — The  citizens  are  stated  (o  liave  vot- 
ed Mar.  17  to  issue  hcmds  to  the  amount  of  $27,000 
to  construct  water  works  ;  $13,000  for  the  construction 
of  an  electric  light  plant  and  $2,500  to  purchase  the 
local  electric  plant,  to  use  until  new  plant  is  com- 
pleted. 

Xew  Rockford,  X.  D. — The  Light.  Water  &  improve- 
ment Co.  is  reported  to  have  been  formed  to  ptit  in 
a   light  plant. 

Colnmhtis.  o.-  -''ids  w  ill  he  received  .Apr.  13  by 
.lohn  A.  Connor.  CM;.  I  <i.  of  Pub.  Wks..  for  erecting  a 
municipal  electric   light   plant. 

Deftanec.  O. — The  Coimcil  Is  reported  to  be  eonsld 
ering  the  granting  of  a  franchise  to  \V.  P.  Engle  for 
a   hot  water  heating  plant. 

Shirodmille.  <>. — M.  R,  Flckes.  City  Clk..  writes 
that  a  fran<'hise  for  an  electric  light  plant  has  been 
granted  to  C.   C.   Bolen  and   A.   li.  .Snively. 

Wilminyton.  O. — It  is  stated  that  bids  are  wanted 
Apr.  15  for  improving  the  plants  of  the  Inited  Water 
&  Light  Co.  It  Is  expected  to  install  250 Kw.  and 
125-Kw.  machines,  a  20x42  engine,  a  liix42  engine, 
;!  200-H.-1'.  water  tube  boilers,  and  2  1.000.000-gai, 
I>umps,  30  mTlea  of  wire,  and  10  miles  of  pole  line: 
also  10  miles  of  water  mains  and  a  standpipe,  ISx 
120  ft.     .1.  C.   Martin.  Gen.   Agt. 

Weklon,  Ore.-  The  <'ity  Council  is  stated  to  have 
appointed  a  committee  to  investigate  the  feasibilit.v  of 
the  plans,  and  prohable  cost,  of  obtaining  power  for 
an  electric  light  plant  from  Cmatllla  River. 


rhilailil^iliiii.  /'«. — The  following  bids  were  openi'd 
liy  W.  C.  Haddo<k.  Dlr.  Pub.  Wks.,  .Mar.  ;;4  for  eiei- 
trie  lighting  system  for  I'pper  and  Lower  Roxborough 

a,  for  2  engines  and  2  generators,  including  steam 
and  exhaust  pipes,  valves,  etc.  ;  h.  for  poles  and  trans 
mission  line:  D.  .1.  .Mc.Nlcbol.  «.  $5,204;  h,  $17,700. 
Walker  &  Kepler,  a.  ,$5,070  to  $5,15t>;  li,  .'fl!),750. 
M.  |{.  .Muikle,  .Ir..  &  Co.,  «.  $0,000:  (,,  $13,250.  Kel- 
ler. I'ike  &  Co..  a.  $5,070;  ().  $12.(i20.  .Ino.  F.  Bu- 
channan  &  Co.,  «,  $4,S50  :  li.  $12.JUiO.  David  liaistead, 
a.  $5,000.  Penna.  I'lquipnient  Co..  a.  $5,220;  li, 
$9,545. 

iMnvastir,  Pa. — E.  S.  Smoltz.  City  Clk.,  writes  that 
tile  contract  for  lighting  (bids  opened  .Mar.  24)  has 
been  awarded  to  lOdiscai  Illuminating  Co..  of  Lancas- 
ter, for  electric  light,  at  $93. .50  per  light  per  yr.  ;  to 
Lancaster  Gas  Co..  for  gas.  at  $.'10  per  yr.,  witli  Wels- 
bach  burners,  and  for  gasoline  to  I'enusvlvanla  Glol)e 
(ias  Light  Co..  of  i'hiladelphia.  Pa.,  at  $:iO  per  yr. 
every  nlgiit  and  all  night  for  one  yr. 

Rendinii.  Pa. — It  Is  reported  that  the  Metropolitan 
Heat  &  Lighting  Co.  is  making  arrangement  to  erect 
a  power  house  at  the  lower  end  of  the  city. 

I'ottstiinn.  I'M. — It  is  stated  that  a  300-11. -P.  en- 
gine and  two  lOO-H.-P.  generators  will  l)e  added  to 
the  equipment  of  the  Pottstown  Llgiit  &  Power  Co. 

Tro)/«(,  Pa. — The  llaverford  Electric  Light  Co.  and 
the  Wayne  Electric  Light  Co..  l>oth  owned  by  the 
Inited  Gas  Improvement  Co..  will  l>e  merged  and  the 
villages  in  Lower  Merlon  Township  will  all  soon  be 
lighted  by  electricity  from  the  Wayne  plant,  which 
will  be  enlarged. 

Knoxiille,  Tenn. — .\  charter  has  lieen  granted  to 
the  Knoxville  (ias  Co..  with  a  capital  of  $400,000,  to 
construct  }i  gas  plant.  Incorporators :  Retd>en  L. 
(iates.  Win.  Irby  and  W.  I'.  Flenniken. 

.lacksonrilU-.  Tex. — The  .lacksonviiie  Electric  Co. 
has  been  incorporated  to  supply  light,  power  and 
iieat;  capital.  .$20,000.  incorporators:  .1.  D.  Gibbs, 
A.   1).  Sawyer  and  .1.  C.  Brasher. 

Center  Point.  Tix. — The  Center  Point  i'llectrlc 
Light,  I'ower  &  Irrigation  Co.,  of  Center  Point,  has 
Ijeen  incorporated  to  oi)erate  dams,  reservoirs  and  lat- 
erals to  furnish  water  for  lullllng.  mining  and  irriga- 
tion pui-poses  and  to  furnish  electric  power;  capital, 
$(i,000.  Incorporators  ;  11.  Noll,  Jas.  Sellers  and  Jas. 
Crotty. 

Caldwell,  Tex. — Wallln  &  Scott  are  stated  to  have 
decided  to  construct  an  electric  light  plant. 

Pctersbuni,  Ya. — The  Virginia  Passenger  &  Power 
Co.  is  stated  to  liavc  secured  the  contract  for  furnish- 
ing the  city  with  electric  lights  of  2,000  c.  p.  for  1 
yr.  at  $57  per  liglit  per  yr. 

Vancuuier,  Wash. — It  is  stated  that  the  Electric 
Light  Co.  will  soon  install  another  500-11. -P.  Corliss 
engine. 

Ballard,  Wash. — F.  .T.  I'azak,  of  Seattle,  is  stated 
to  have  petitioned  for  an  electric  light  franchise. 

Ccrcdo.  11'.  In. — The  Ceredo  AVater  &  Light  Co.  has 
been  Incorporated,  with  a  capital  of  $20,000,  to  oper- 
ate water  works  and  a  lighting  plant.  Incorporators  ; 
Louis   Prichard,  W.   F.   Burns,  and  others,  of  Ceredo. 

Hun  Prairie,  H'is.^Dr.  L.  V.  Lewis  and  Prof.  Jas. 
Mevllle  are  reported  to  have  been  appointed  to  investi- 
gate the  matter  of  a  municipal  electric  plant. 

Stevens  Point,  Wis. — It  is  reported  that  the  Stevens 
Point  Lighting  Co.  will  construct  a  water  power  plant. 
V.  Mainland,  of  Oshkosh,  is  reported  Interested. 

Liverpool,  X.  ii. — It  is  stated  that  l)ids  are  wanted 
Apr.  15  for  installing  an  electric  light  and  power 
plant  in  the  city,  incliiding  hydraulic  dams,  turbines, 
generators,  pole  line.  etc.     D.  C.   Mulliall,   Mayor. 

Paris,  Ont. — Bids  will  be  received  Mar.  30  by  Thos. 
McCosh  for  $17,S.S7  electric  light  and  water  works 
bonds. 

ELECTRIC  RAILWAYS. 

Florence.  .Ma. — The  City  Council  Uas  granted  fran- 
chises to  .1.  W.  Worthlngton  and  associates  for  an 
electric  railway  to  be  constructed  from  Tuscumbia 
and  Sheflield  aiid  tor  the  lighting  of  the  city. 

San  .yiatco,  Cul. — The  South  San  Fi-ancisco  R.  R.  & 
I*ower  Co.  has  l>een  incorporated  to  l)uild  13t^  miles 
of  electric  road  in  South  San  Francisco  and  San 
Mateo.  Its  princliial  stockholder  is  Wm.  J.  Martin, 
Secy,  of  tile  Soutii  San  I'"rancisco  Land  Co. 

Visalia,  Cat. — Tlie  franchise  for  tile  construction  of 
an  electric  railway  through  Tulare  County,  as  applied 
for  by  Jolin  Hays  Hammond,  of  New  York,  and  Har- 
old Wheeler,  is  to  be  sold  at  public  auction  on  April 
8.      Eugene  L.    Scott,  Co.   Clk. 

Ilanfovd,  Cnl. — Bids  will  be  received  .Apr.  lOijy 
the  Clerk  of  Bd.  of  Superv.  for  a  franchise  to  operate 
an  electric  car  line  on  certain  roads  in   Kings  Co. 

Hun  .Jose,  Ctil. — Local  press  reports  state  that  tlie 
Mayor  and  Comnu)n  Council  have  petitioned  for  a 
street  railroad  franciilst*  on  North  Market  St.,  and 
bids  for  said  franchise  will  be  received  Apr.   20. 

Los  .\niieies.  t  at.  Tiie  Cl.ai-  Lake  IClectrlc  Ry.  & 
I'ower  Co.  has  been  incoi-porated,  witli  a  catjital  cf 
$l.ooi).0(l(),  by  Dr.  W.  it.  Prather.  W.  C.  Phillips,  and 
others,  to  construct  an  electric  railway  l>etween  CIov- 
erdaie  and  Lakeport.  Cal.,  a  distance  of"  aliout  40  miles. 

Ilenrcv.  Colo. — The  Denver  &  Northwestern  R.  R.. 
which  owns  the  Denver  Tramway.  Is  about  to  let  con- 
tracts for  building  an  electric  railway  to  be  operated 
in  connection  witli  the  Denver  Tramway,  fnrni  Denver 
to  Golden,  and  from  Denver  to  Boulder,  a  distance  of 
33  miles;  cost  of  construction  estimated  at  $7.50.000. 
S.  M.  Perry.   Pres.  &  Mgr..  Denver. 

Meridcn,  Conn.  —  It  is  reiiorted  tliat  a  tlilrd  rail  elec 
trie  service  will  be  established  between  Meriden  and 
Middletown  by  the  New  Yiuk.  .New  Haven  &  Hart 
ford  R.  R.  The  Meriden  Division,  wiiich  runs  from 
Waterbury  to  Mi<ldletown.  will  be  electrically  equipped 
between  this  city  and  .Middletown  soon,  and"  the  third- 
rail  system  will  probably  be  establisiied  between  Meri- 
den and  Wateriuiry.  Col.  M.  ingersoll.  Jr.,  Cli.  Engr., 
New    Haven. 

Rockrille,  Conn. — The  Siftlford  Sjirings  Electric  Ry 
Co;  Is  stated  to  have  seiured  a  franciiise  to  build  ini.i 
Rockvllle. 
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\yilini}i(/tou.  lift. — 'riH'  Morton  'I'raclinn  Co.,  of 
Wiliningtim.  ciipitallzcd  at  .fldiMKiO,  has  bceu  incor- 
puialed  liy  Klzy  i:.  Van  Atta.  of  .\.  V.  Cil.v.  N'.  Y.  ; 
Kiank  A.  Field,  iil'  Yoik,  I'a..  and  liavid  II.  l,inc:oln, 
Ll'  .Marlon,  (). 

J'ii'ilninut,  <;«.- -Application  has  bet-n  made  to  the 
See.v.  of  Stale  for  a  eharter  foi-  the  riedmonl  Kleetrie 
U.v.  Co..  whu'h  proposes  to  build  an  electric  i-ailwa.v 
10  Koswell  and  from  Hoswpll  through  Alphai-elta  to 
Ciimmlnj.':  capital.  .f.'iOd.iiiio.  Incorporators:  K.  S. 
Bi-azelton.  of  Hirniin^ham,  Ala.  ;  Chas.  S.  Kinj;sbery 
and  .lohn  Hninett,  of  Atlanta. 

(Hftifd.  Hit, — The  Coltiinbus  K.  U.  C(».  has  sccni-ed 
franchises  in  Ciraid  City  and  I'hoeuix  City.  II.  S. 
Keyn(d<ls.    .Myr..    Coiiinibus,   Ua. 

MvniniHilli,  //^  — Tlie  Illinois  Uy.  (.'o.  iias  lieen  or- 
jjanlzed  to  liuild  from  .Monmouth  to  tIalesImrK,  witli 
a  line  throii|.'h  Aledo  lo  Ko(k  Island.  .Moline  and 
Davenport.  .John  S.  lirown,  I'res.  ;  .Jas.  E.  t^reSo, 
Secy. 

(IdlrHhuffi.  HI. — Tile  Illinois  Klectric  Uy.  Co.  has 
been  inc()rp<»rated  to  consti'uct  an  electric'raiiway  to 
connect  (Jalesbui'jx.  'Monmouth.  Aledo,  Moline,  Hock 
Island  and  Maoomli ;  capital,  $10,000.  Incorporators: 
.lohn  S.  Brown  and  Win.  II.  Sexton,  of  Monmouth, 
III.,  and  others. 

Ih'riitur.  ///.-— Tlie  City  Council  has  j<ranted  a  fran- 
chise to  tile  Kanville.  I'rbana  &  Chamnaign  Internr- 
ban  Ky.  Tile  new  road  is  to  extend  from  Uanville  to 
Springfield. 

Grc'cnctistle.  Inil. — The  City  C<iimcil  lias  granted  .1. 
N.  Halstead  and  J.  <».  Uryson  a  franchise  for  the  con 
stru<-tion  of  an  electric  railway. 

Cratrffinlmillt .  Iiid. — The  Indianapolis  &  North- 
western Traction  Co..  which  is  constructing  a  line  be- 
tween Indianapolis  and  Crawfordsville  and  to  Lafa- 
yette,  has  secured  a  franchise  in   Crawfordsville. 

Mfiiiiiiufi.  Iti. —  An  electric  railway  is  projected  to 
Kimliallton  liy  the  Manning  &  Iviinballton  Ry.  Co. 

Vincenncs,  Ind. — It  Is  reported  that  an  interurban 
electric  railway  Is  to  lie  constructed  from  Vincennes 
to  .Tasper,  and  Uockport.  Ind.,  and  to  Owensboro.  Ky. 
N.  U.  Kennedy,  of  Uockport,  Is  the  principal  pro- 
moter. 

V(HcfH;icj<,  //id. — N.  II.  Kennedy,  of  Uockport.  is 
interested  In  the  construction  of  an  electric  railway 
from  \'incennes  to  Jasper,  Uockport.  Ind.,  and  Owens 
boro.  Ky. 

Faiiflrhl.  Me. — The  Fairfield  &  Shawmut  Ry.  Co.. 
wlilch  has  In  contemplation  the  construction  of  an 
electric  railway  from  Fairfield  to  Shawmut.  has  been 
organized,    with    Amos    F.    fterald.    I'res.,   and    Harvey 

D.  Eaton,   Secy. 

Ilorkrillc.  Mil. — It  is  reported  that  the  Capital 
Tra<*tion  Co.  will  extend  its  Chevy  Chase  line,  to 
Uockville,  Md.     G.  T.  Diiniop,  Pres..  "Washingtiin,  I>.  C. 

I'ritici'toit,  Mann. — The  Woi'cester  &  Northern  St. 
Uy.  Co.  has  secured  a  franchise  In  Princeton. 

lliiitiilUKx.  Mimit. — The  Selectmen  have  granted  a 
franchise  to  the  Uxbridge,  Whlttlnsvllle  &  Douglass 
St.    Uy.    Co. 

Hiliixi,  Mis». — See  *'Power '  IMants,  Gas  and  Elec- 
tricity." 

Kanmis  City,  Mo. — The  Metropolitan  St.  Ry.  Co.  lias 
taken  out  a  permit  f<u"  lis  new  power  house  at  'li\ 
and  Giand  Aves.,  to  cost  :j!:ioo.()iio. 

Lewintijti.  Mont. — The  (.itizens*  Electric  Co.  lias  un- 
der consideration  «  plan  to  build  an  electric  railway 
from  Lewlston  to  Kendall.     J.   L.  Bright,  Prcs. 

Ruffnlo.  \.  y. — Tlie  Co.  Clk.  has  receivid  official  no- 
tice that  the  International  Ry.  Co.  Intends  to  extend 
its  lines  along  several  streets  to  the  city  Hne.  T.  E. 
.Mitten,    Gen.    Mgr..    Buffalo. 

Clayton.  Y.  V. — E.  G.  Connelte.  of  Syracuse.  tJen. 
Mgr.  of  the  Syracuse  Rapid  Transit  Co..  acting  for 
outside  parties,  is  reiM»rted  to  have  investigated  the 
advisability  of  building  an  electric  railway  between 
Clayton  and  Chaiimont. 

(Jfmhi-n,  \.  y. — Tlie  Intervale  Traction  Co.  is  re- 
ported to  have  arranged  for  a  survey  of  its  line  be 
tween  (ioshen  and  Newburgh.  Edw.  R.  Emerson.  I'res.. 
of   New  York  :  W.  .1.   McKay.  Secy.,  of  Xewburgli. 

HonicllKiille.  N.  Y. — The  Allegheny  Electric  Con 
structlon  Co.  has  been  organized,  with  a  capital  of 
?1.">0,000.  to  build  an  electric  railway  in  Hornells- 
vHle,   Alfred  and  Almond. 

Binfihiimtim.  .V.  V. — The  Itinghamton  Ry.  Co.  lias 
filed  with  I  he  Co.  Clk.  a  certificate  of  the  extension  of 
its  line  over  Conklin  Ave.,  in  Hinghamton.  andthrougli 
Conklip.  N.  \..  to  the   I'ennsylvania  State  line.     .1.   1'. 

E.  Clark.  Gen.   Mgr..    Hinghamton. 

f)fitrrijii.  \.  y.  —  Plans  are  being  perfe<-led  for  tlie 
organization  of  a  company  to  bulb]  an  electric  railway 
to  connect  f)»wego.  La  Raysvllie  and  Nichols.  U.  Uan 
dali.  of  Itochester.  and  C.  .\.  Tylee,  of  Worcester. 
.Mass.,   are   reported    interested. 

Toledo,  O. — The  Toledo  Urban  &  Interurhan  Rv.  Co. 
has  been  incorporated,  with  a  capital  of  $100,000. 
The  Immediate  route  of  the  line  will  be  from  Toledo 
to  (irand  Itapids,  .Mich.  C.  F.  Chapman  and  T.  II. 
Tracey  are  among  the  incoi-porators. 

Cleveland,  f).— R.  A.  Williams  and  Chas.  Ilubbi-li. 
who  propose  to  build  a  new  line  from  Cleveland  to 
Medina,  following  the  Wooster  iiike.  have  received  a 
franchise  from  the  Cuyaiioga  Co.  Couirs.  The  grant 
also  provides  for  a  spur  line  to  Berea. 

Port  Clinton.  <). — The  Lake  Erie.  Bowling  Green  & 
Napoleon  Uy.  Co.  has  secured  a  franchise  throiigli  Port 
Clinton.     E.   IL  McKnIght,  (Jen.  Mgr..   Bowling  Green. 

Eait  Lirerpool,  O. — C.  A.  Smith  has  secured  a  fran- 
chise for  a  new   city  line. 

Clneinnnli.  ().  Tile  Cincinnati.  Mllford  &,  Ixiveland 
Traction  Co.  has  conti-ni-tcd  with  the  Falk  Co..  of  Mil- 
waukee.  Wis.,  for  the  construction  of  X'>V-£  miles  of 
road  from  Cincinnati  to  I.oveland.  The  power  house 
will  1h-  erected  at  Mllford.  Contracts  have  been  placed 
with  tlie  Carnegie  Co.  for  rails.  It.  II.  Kroger,  of  Cln 
olnnatl,   Is  at  the  head  of  the  company. 
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tiaiem,  0. — The  Youngstown  &  Olilo  River  Ry.  lias 
secured  a  franchise  through  Salem.  .Max  1'.  Goodwin, 
of  ('leveland,  Is  tiie  chief  promoter.  Tlie  iiower  house 
will  probably   bt  established  at    Teegarden. 

ColumhuK.  <>. — The  Columbus.  Bellet'ontalne  &  North 
western   lOIectric   Ry.   Co.    has  been   incoriMirated,   wltli 
a  capital  of  .flo.ooo,   by   D.    E.   .Sullivan.   II.   C.   (Jrose.. 
tjeo.    Riddle,  anil  others,  to   build   a   line  from   Colum- 
bus  to   Lima    by    way   of   Bellefontaliie. 

Akron,  O. — It  Is  reported  that  allriglils  of  way  and 
franchises  have  lieen  secured  by  the  Akron  Alliance 
Couiie^'ting  liy.  Co.  and  actual  const riictuui  wipi-k  will 
start  about  May  1.     R.  I).  GIbbey.  President. 

Miimifleld.  (). — Tlie  Council  has  granted  a  franchise 
to  Chas.  Briimtield  for  the  city  portion  of  a  new  line 
lo  extend  from   .Mansfield  to  Gallon. 

Salem,  U. — The  Youngstown   &  Ohio  Itivi-r   Uy.   has 
liidi/iray,  I'li. — .John    B.    lloefgen    Is    reported   inter 
ested  in  a  plan  to  build  an  electric  railway  from  Itidg- 
way  to  St.  Mary's  and  .lohusonburg.     The  road  will   li 
about  20   miles  long. 

OklahoMiii  City.  Oklii.  Ter. — The  Oklahoma  Traction 
Co.  lias  completed  a  survey  of  Its  line  between  (Jkla- 
homa  City  and  Guthrie. 

I'ortliiud.  Ore. —  it  is  stated  that  the  Oregon  Water 
i*ower  &  Uy.  Co.  intends  to  extend  Its  Sjiringwater 
bran<-h  over  the  mountains  and  into  Eastern  tlregon. 
It  Is  also  said  that  a  line  will  be  built  to  Salem.  G.  I. 
Brown,   Ch.   Engr.,   Portland. 

JHIInbury,  I'a. — The  Boro.  Council  has  granted  a 
franchise  to  the  Star  Electric  Uy.  Co.  Rights  of  way 
liave  been  secured  for  the  construction  of  the  line 
from  Mechanlcsburg  to  Wellsviiie, 

Scranton,  Pit. — The  survey  for  a  railway  from 
Scrantoii  to  Lake  \Mnola  lias  been  comjileted.  It  is 
reported  tiiat  the  enterprise  is  in  the  hands  of  the 
Delaware,  Lackawanna  &  Western  R.  R.  (Edwin  M. 
lilne,  Div.  Supt.,  Scranton),  and  that  It  will  be  an 
electric    line. 

Pulls  Creek.  Pit. — The  Borough  Council  has  granted 
a  right  of  way  to  the  Du  Bols  Traction  &  Electric 
Light  Co. 

Ijeliiylitoii.  I'll. — It  is  stated  that  the  Tamaqua  & 
l.ansford  St.  Uy.  Co.  will  shortly  extend  its  line  to 
Lehlghton.     \\  .  Drumhelier.  Ch.  Engr..  Lansford. 

h'nuxrille.  Tenn. — The  Knoxville  Traction  Co.  is  pro 
posing  to  extend  one  of  its  lines  to  Lonsdale,  a  dis 
tance  of  about   1  '/a    milts. 

Ulyinpia,  Wash. — The  Capital  City  Traction  Co.  has 
been  incorporated,  with  IflO.OOO  capital,  to  liuiid  an 
electric  railway  at  Olyinpia.  .J.  H.  Weddell.  Pies.. 
.Mansfield,  O.  ;  E.  H.  I'onnor.  Secy.,  Coshocton,  O.  ;  A. 
S.  Caton,  Trtas..   ttlymi.iu.    wash. 

Piekiiiii.  II'.  1  n.  -  The  Pickens  &  Addis:in  Ry.  Co. 
lias  been  incorporated  to  constriu-I  a  railway  fi-oiii 
Pickens  to  Afldlscn  ;  cai  itai.  .$.'(.000.  Incoi*po"rators  ; 
F.  O.  Havener.  Parkerslnug;  .1.  F.  .lohnsou,  Pickens, 
and  otiiers. 

Ktyin,  Out. — The  Middlesex  &  Elgin  Iiiternatioral 
Electric  Ry.  Co.  lias  secured  a  franchise  for  an  cite 
trie   railway    through   the    Township   of    Yarmouth. 

RAILROADS. 

I't.  Diirin,  Alii. — The  Union  Springs  &  Northern  R. 
R.  Co.  is  stated  to  have  decided  to  extend  its  line 
from  Ft.  Davis  to  Rockford,  a  distance  of  about  (10 
miles.     P.   C.  Blalu.  (Jen.   Mgr.,  Elliott.  Ark. 

Itinnini/hitiii,  .\lit. — Surveying  corps  in  the  employ 
of  the  Illinois  Ontral  R.  R.  Co.  are  reported  to  be 
In  Winston  ('ouuty  locating  a  route  for  a  branch  line 
to  Birmingham.  The  proposetl  extension  is  to  leave 
the  main  line  near  .Jackson,  Tenn.,  and  follow  a  gen- 
eral southtasteriy  direction  by  the  way  of  Sheffield 
to  this  cit.v.     H.  I'.  Wallace.  Ch.  Engr.,  (Jhlcago,  Hi. 

UtignelliUle.  Ark. — The   Uussellvllle   &   Dover  It.    It. 

Co.  has  Ijeen  incorporated  in  Arkansas  to  build  a  line 

ten  miles  in  lengtli  from  Itussellvilie  to  Dover.  W.  A. 
Baird,   Pres.  ;   .1.  B.   West.  Secy. 

Paris,  Ark. — The  Central  H.  R.  Co.,  of  Arkansas,  has 
been  incorporated  to  construct  a  railroad  from  Paris 
to  Hot  Springs,  a  distance  of  150  miles  :  capital,  ?'!.- 
000,000.  Directors  :  F.  A.  Molltor,  A.  W.  Lefeber,  and 
others. 

Elkhart,  Ind. — The  Lake  Shore  &  Michigan  South- 
ern It.  R.  Co.  Is  reported  to  be  preparing  to  greatly 
enlarge  the  Eikiiart  yards,  the  present  plan  lieing  to 
lay  .'to  tracks  in  a  strip  of  land  about  .'J  miles  long, 
and  to  run  a  short  line  from  this  addition  to  the 
.yard.  The  improvements  are  estimated  to  cost  $400,- 
000.     E.  A.  Handy,  Ch.  Engr.,  Cleveland.  O. 

Hinyhamton,  X.  Y. — Surveyors  are  reported  to  be 
at  work  on  a  new  railroad,  which  has  lieen  Incorpo- 
rated at  Albany,  under  the  name  of  the  Blnghamton 
&  Southern  It.  R..  to  build  a  line  to  Iloytvllle.  Pa., 
connecting  with  the  Buffalo  &  Susquehanna,  making 
a   through  line  from  Binghamton  to  Ituflfalo. 

Uintttlitle.  N.  C. — The  .T.  M.  Buck  I..umiier  Co.  lias 
piircliased  timber  lands  in  Y'ancey  County,  and  will 
liuiid  a  railway  from  Huntdale  into  these  timber 
lands. 

lUlinhnru,  S.  It. — It  is  reportetl ■  that  the  Pemliina 
Portland  Cement  Co.  expects  to  build  a  railroad  this 
vear  from  Edlnburg  to  the  mines,  a  distance  of  2t 
miles,  at  a  cost  of  .$1."i0.000. 

Clerelitnd,  O. — A  press  report  states  that  bids  will 
lie  received  by  the  Ft.  Wayne  It.  It.  Co.  for  S(i  miles 
of  doiilile-track  construction  and  for  the  construction 
of  a  large  frelgiit  liuilding  at  Cleveland. 

Akron.  O. — According  to  press  reports  Supt.  H.  W. 
Thornton,  of  the  Cleveland.  Akron  &  Columbus  Ry. 
Co..  has  announced  that  $00,000  will  be  spent  on  the 
line  lietween  this  city  and  Columbus  dtirlng  the  com-- 
Ing  summer.  The  money  will  be  expended  In  build- 
ing new  yards  at  Orrvilie.  and  new  sidings  at  other 
points  along  tiie  line. 

Unlit,  ie.  Oklii.  Tir.  -A  charter  has  lieen  granted  to 
tiie  Mountain  Park.  Texas  &  Northwestern  Ry.  Co., 
witli  a  I'apitai  of  $4,OoO.OOO.  to  build  a  line  I'oo  miles 
long  from  a  point  on  Red  River  in  Comanclie  County, 
lo  the  northern  Iioundary  of  Okla.  in  Woodward 
County.     Incorporator?  :  Oklahoma  capitalists. 
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Milluood,  I'a. — It  Is  stated  that  about  $7,000,000 
will  so<iii  be  expended  liy  the  Pennsylvania  It.  R.  Co. 
In  building  a  -1-track  freight  line  from  Radelwiigh  to 
MillwiKid  on  tile  Pittsburg  dlvlHlon,  a  distan<*e  of 
about  lHi,(j  miles.  Surveys  liave  lieen  made  and  plans 
are  now  Ixlng  prepared  by  Ch.  Engr.  W.  II.  Brown.  In 
Phiiadelphia. 

I'tin.ninlinrney.  I'a. — The  KulTalo,  IlorheHter  Ik  I'itts- 
biirg  R.  R.  Co.  lias  secured  ii  right  of  way  between  this 
place  and  .lolinstonburg.  a  distance  of  "."i  miies.  for 
a  -I-track  road.      A.  (J.   Vates.   Pres.,  Rochester,  N.   Y. 

Samertiin.  Pa. — The  PhlladeJphla  &  Reading  Co. 
will  within  a  short  time  put  Its  engineers  at  work 
locating  a  new  line  lo  connect  with  the  New  York 
division  near  Somerton.  Win.  Hunter,  Ch.  Engr.,  I'hll- 
adelpliia. 

Knoxville,  Tenn. — A  press  i-eport  states  that  a  largi' 
share  of  the  $1  ."i,000,ooo  recently  secured  liv  tiie  Louis- 
ville &  Nasliville  It.  It.  Co.  (It.  .Monlfort,  Ch.  Engr., 
Louisville,  Ky.)  will  be  expended  in  the  eastern  |>or- 
Hon  of  Tennessee.  Tiie  plans  contemplate  the  com- 
pletion of  the  Knoxville,  Lal'ollette  &  .lellico  from 
.lellico  to  Knoxville,  extensive  Improvements  on  tlie 
Atlanta,  Knoxville  &  Noi-thern  from  Knoxville  to 
Marietta.  Ga.,  and  tiie  building  of  terminals  In  Knox- 
ville and  a  large  union  station  In  that  city  at  a  c<ist 
of  lietween  $1."'.0,000  and  $:i00.000. 

DitlliiH,  Tex. — It  Is  stated  that  the  International 
&  (Jreat  Northern  It.  U.  Co.  propose  building  a  line 
between  Dallas  and  Palestine,  via  Scurry.  Leroy 
Trice.  (Jen.  Mgr.,  Palestine. 

Lyifchhnru,  I'd. — Plans  are  reported  as  being  pre- 
pared for  double  tracking  the  main  line  of  Norfolk  & 
Western  U.  R.,  from  Lynchburg,  Va.,  to  Columbus, 
about  600  miles,  at  a  cost,  in  connection  with  the 
straightening  of  the  road  and  the  reduction  of  grades 
and  curves,  of  about  $10,000,000.  C.  S.  Churchill,  Ch. 
Engr.,  Roanoke,  Va. 

r«»coHrcr,  Wash. — Bids  are  wanted  Apr.  1  for  con- 
structing .'l  miles  of  road.  I'onstructkin  consisting  of 
clearing,  gruliliing,  culverts  and  grading,  comprising 
alioiit  1  So. 000  cu.  yds.  of  eartli.  Address  Pres.  Port- 
land,  Vancouver  &  Yakima  R.   It.   Co. 

Cecil,  W.  Va. — The  Sandy  Creek,  Klngwood  &  Cheat 
River  It.  It.  Co.  has  been  incorporated  to  build  a  line 
from  Cecil  to  Klngwood;  capital,  $50,000.  Incorpo- 
rators :,  Clarence  S.  .James.  1...  It.  Lewis  and  Geo.  D. 
Prentice,   of  Allegheny,   I'a. 

PUBLIC  BUILDINGS. 

Monroeville,  Ala. — Bids  will  lie  received  Apr.  1(5  by 
the  Bd.  of  Co.  Comrs.  for  erecting  a  court  house. 
.Andrew  .1.  Bryan  &  Co..  Archts.,  1104  Hennen  Bidg.. 
New  Orleans.  La.  Address  Hon.  N.  J.  Staliworth, 
I'roliate    .Judge. 

■Jacksonville.  Fla. — Plans  will  lie  received  Apr.  20 
by  tile  Free  Puli.  Lilirary  Trim,  for  a  library.  J.  R. 
I'arrott,  Tres. 

Athena,    (Jit. — Bids    will    lie   received   Apr.   8   by   the 
-Ma.vor  and  Council  for  erecting  a  city  hall,  as  adv,' 
tised   in    'I'he   Engineering   Record. 

Monticella,  III. — The  plans  of  .1.  W.  lloyer,  of  Ur- 
liana.  are  stated  to  have  been  selected  for  the  brick 
court  house  to  be  erected  here,  to  cost  about  $80,000. 

ohiey.  III. — Bids  will  be  received  Apr.  15  by  the 
Bd.  of  Dirs.  of  Pub.  Library  for  erecting  a  library. 
.L  W.  Gaddis.  Archt..  Vincennes.  Ind.  Chas.  Brill. 
\'lce-Pres. 

Ft.  Madison,  la. — State  Architect  Lielibe  Is  reported 
to  be  preparing  plans  for  the  hospital  for  the  peni- 
tentiary ;   probable   cost.    $■'$0,000. 

Decorah.  la. — O.  II.  Oleson.  of  Stillwater.  Minn..  U 
stated  to  have  received  the  contract  for  erecting  the 
Winneshiek  County  Court  House  for  $74,875. 

Des  Moines,  la. — Bids  will  he  received  Apr.  8  by 
W.,N.  Heaton.  Chmn.  BIdg.  Coin.,  for  the  completion 
of  the  Des  Moines  Free  Public  Library.  Archts., 
Smith  &  Gage.  300  Y'oungerman  Bldg. 

Davenport.  la. — Chas.  (Jruetzkow  &  Co.,  of  Mil- 
waukee, Wis.,- are  stated  to  have  submitted  the  iow- 
i-st  bid   ($32,841)   for  the  erection  of  a  lib.'ary. 

Utissellville.  Ky. — ^Press  reports  state  tliat  bids  will 
be  received  Apr.  1  liy  the  Co.  Comrs.  for  erecting  a 
$40,000  court  house. 

Neie  Orleans,  La. — Bids  are  wanted  Mar.  ."iO  for  cer- 
tain sanitary  improvements  in  yards  of  new  court 
liouse  and  jail   building.     V.  Tiijaque,  Compt. 

Ynnnouth.  Me. — It  Is  stated  that  a  library  will  lie 
erected   here,   to  cost   $20,000. 

Taunton.  Mam. —  It  is  stated  that  bids  are  wanted 
Apr.  3  for  erecting  a  lilirary.  L.  C.  Couch,  Acting 
Ma.vor. 

Muriiuette,  .Mieh. — Patton  &  Miller,  of  Chicago,  III., 
are  stated  to  be  preparing  plans  for  the  library  to  be 
erected  at  Front  and  Ridge  Sts.  ;  proliable  cost,  $40,- 
000. 

Sf.  Paul,  Minn. — The  Senate  passed  a  iilll  provid- 
ing for  an  appropriation  of  $50,000  for  a  State  Sani- 
torium  for   Consumptives. 

Delano,  Minn. — It  is  stated  tliat  bids  are  wanted 
.Apr.  0  for  ei-ecting  St.  .Joseph  R.  C.  .Church.  II. 
Kretz  &  Co.,  Arch..  St.   Paul. 

Shakoyee.  Minn.  —  it  is  stated  tliat  bids  are  wanted 
Mav  .s  for  Installing  a  steam  lieatinc  plant  in  the 
court   house.     Addiei-s   E.   E.   Descliine.   Minneapolis. 

Boi-cr,  N.  It. — The  plans  of  .T.  E.  Randlett,  of  Con- 
cord, have  been  accepted  for  the  $30,000  Carnegie 
lilbrary. 

yewark.  N.  J. — BenJ.  F.  Ilurd.  I'rudcntlal  Bldg..  is 
stated  to  have  been  selected  to  prepare  plans  for  the 
police  station  for  the  4th  Precinct  at  17th  Ave.  and 
Livingston    Sts.  :    probable   cost.    $20,000. 

TFenoiKift.  N.  J. — Kendrlck  &  Roberts,  of  Phlladel 
phla.  I'a.,  are  stated  to  have  received  the  contract  for 
erecting  the  Presbyterian  Church,  at  a  cost  ol  $30,000. 

t'tiea.  X.  y. — The  Governor  is  stated  to  ha-ve  an- 
thorized  the  issue  of  $50,000  bonds  tor  the-  comple- 
tion  of  the  Ulirary. 


334 


THE    ENGINEERING     RECORD. 


Vol.  47.  No.   13. 


-Viic  loit,  -Y.  V. — The  followluK  bl<ls  were  opcueil 
•t  the  olBw  of  the  Fire  Dept  Mar.  26  for  furnishing 
all  labor  and  material  required  for  the  structural  steel 
work  of  a  building  to  be  located  on  12th  Ave.  and 
oBlU  St.  for  a  repair  shop  :  Bleelow  &  Brown.  $42,533  ; 
The  Snare  A  Trlest  Co..  $36,700;  American  Bridge 
Co.,  7  \T.  22d  St.,  $.'(4,743   (awarded  contract). 

Robt.  R.  Fox.  217  \V.  124th  St.,  has  secured  the 
rontract.  at  $S,100,  for  furnishing  all  labor  and  ma- 
lerial  rwiuired  for  general  repairs  and  alterations  to 
i|uariers  of  Hook  &  Ladder  Co.  IS:  bids  opened  Mar. 
25th. 

BmoklyK,  .V.  V. — The  Congregalion  of  the  I'ark  Con- 
gregational Chnreh  Is  stated  to  have  decided  to  erect 
an  edifice  at  8th  Ave.  and  2d  St..  >o  cost  about  $30,- 
iMKi.      Rev.  M.   B.  Taylor.  Taslor. 

Albtutg.  ti'.  Y. — The  city  will  erect  a  new  police  sta- 
tion, a  steamer  house  and  a  public  liatli,  with  swim- 
ming  tank   artache<l. 

iMnij  Iflninl  at!/.  I..  I.,  v.  1'. — The  B<L  of  Estimate 
and  Appropriation  is  stated  to  have  autborizeil  the 
utaue  of  bt>nds  for  the  erection  of  a  borough  hall,  at 
Jackson  Ave.  and  Pearson  St. ;  prolwble  cost,  $400,000. 

Tmf.  X.  f. — Bids  will  be  reoeive<l  Apr.  0  by  the  Bd. 
of  Co.  Comrs.  for  erectlns  a  court  house.  Addri>ss  W. 
L).  Allen,  Register  of  Deeds. 

Jamculoicn,  S.  D. — M.  B.  Beel>e,  of  Fargo,  Is  re- 
ported to  be  preparing  plans  for  a  State  hospital  to 
be  erected  here,  to  cost  about  $40,000. 

CtuMtttuH .  X.  l>. — It  Is  stated  iliat  bids  are  wanted 
.\pr.  2  for  erecting  a  brick  church.  ■  11.  C.  Rev.  J. 
ttulUman. 

YouHgttotcn,  0. — It  Is  stated  that  the  St  Columbus 
Society  win  erect  a  $40,000  church.  Rev.  E.  Mean, 
Paator. 

hubuH.  (I. — Bids  will  be  received  Apr.  16  by  Lodge 
Riddle.  Village  Clk.,  for  erecting  a   VJIIage  Hall. 

Hpiinyliclil,  V. — R.  C.  tjotwald.  Gotwald  Bldg.,  Is 
slated  to  have  prepared  plans  for  a  city  prison,  work- 
house and  patrol  house  to  be  erected  here,  to  cost 
about  t^.SOd: 

Cleveiand,  O. — F.  S.  Barnum  &  Co.,  New  England 
Bld^.,  is  preparing  plans  Tor  a  stone  edifice  to  be 
erected  at  Euclid  Ave.  and  Oenesee  St.  for  the  Con- 
gregation  of    Unity  Church. 

Philadelphia,  Pa. — Bids  are  wanted  Apr.  2  for  erect- 
ing a  portion  of  the  Administration  Building  of  the 
I'blladelphia  Hospital  for  the  Insane.  Philip  H.  John- 
son, Archt..  Fidelity  Bldg. :  .Tohn  V.  Shoemaker,  Pres. 
Uepr.   of  Charities  and   Correction. 

Varren,  Pa. — Bids  are  wanted  Mar.  30  for  erecting 
a  church  and  parish  house  for  the  Swedish  Lutheran 
Church.  Gruitnlnger  i  Phillips,  Archts.  Address  Carl 
Hvnderson,  Pastor. 

Hcranton,  Pa. — Owen  McLane.  of  Wllkesbarre,  Is 
stated  to  be  preparing  plans  for  a  .'t-story  brick  mona- 
stery to  be  erected  at  Boulevard  and  Sloan  Ave.  by 
the  Passlonlst  Fathers.  A  church  will  also  be  erected 
on  this  site,  the  2  buildings  to  cost  about  $100,000. 

Piltaburg,  Pa. — The  contract  for  erecting  an  engine 
house  (bids  opened  Mar.  11)  has  Iwen  awarded  to 
W'm.  Kerr's  Sons.  Smithtield  and  0th  .\ve..  for  .$20.- 
340.      A.    H.   Leslie.   Dlr.  Dept.   Pub.   Safety. 

Yankton,  8.  D.^Blds  will  be  received  Apr.  9  by  the 
Bd.  of  Charities  and  Corrections  for  erecting  a  hos- 
pltal'foP^e  asylum  at  Yankton,  to  cost  $30,000.  W. 
E.  Tipton,  Secy.,  Armour,   S.  D. 

Redfleld,  S.  D. — Bids  will  be  received  Apr.  9  by  the 
Bd.  of  Charities  and  Corrections  for  erecting  a  cus- 
todial building  for  the  Northern  Hospital  at  KedUeld, 
to  cost  $45,000.     W.  E.  Tipton,  Secy.,  Armour,  S.  D. 

I'orticana,  Tex. — It  is  stated  that  bids  are  wanted 
Apr.  1  for  erecting  a  3-story  brick  and  granite  couit 
house,  to  cost  about  $130,000.  .1.  E.  Flanders,  Archt., 
Dallas. 

Matiitovioc,  Wis. — Detweller  &  Kinney  are  stated 
to  be  preparing  plans  for  a  3-story  brick  court  house 
to  be  erected  here,  to  cost  $120,000. 

Sault  Ste.  Marie,  Ont. — It  is  stated  that  bids  are 
wanted  Apr.  4  for  erecting  a  stone  edifice  for  the 
Central  Methodist  Church.  W.  H.  Hearst,  Secy.,  Bd. 
Trus.,  Ganley  Blk. 

.BUSINESS  BUILDINGS   AND   DWELLINGS. 

San  Fran«iaco;  Cat. — -Albert  Sutton,  Safe  Deposit 
Bldg.,  Is  stated  to  have  prepared  plans  for  a  3-story 
apartment  house,  to  be  erected  at  Washington  St. 
and  Vaa  Ness  Ave.  for  Mrs.  E.  Reene ;  probable  cost, 
$43,000. 

Lo»  Ani/eles.  Cal. — H.  I^echler  Is  stated  to  have  had 
plans  prepared  by  A.  L.  Haley  for  a  4-story  brick 
ainrtment  house  to  be  erected  at  Hill  and  3d  Sts.,  to 
enat  about  $37,000. 

Han  Pedro,  Cal, — The  Pacific  Electric  Ry.  Co.  (G. 
K.  Pillsbury,  Ch.  Engr.,  Los  Angeles)  and.  the  South- 
em  iPacUc  are  said  to  be  Interested  In  the  erection 
of  a  hotel,  tetb  honse.  observatory  and  pavilion  here 
to  coat  aboat. $800,000. 

Oakland,  Cal. — The  W.  W.  Watson  Co.  Is  reported 
lo  be  considering  the  erection  of  a  3-story  building 
at  Stan  FttUo  Ave.  and  17th ;  probable  cost,  $35,000. 

Pasadena,  Ool. — ^The  Home  Telephone  Co.  will  prob- 
ably erect  a  2  or  &-8tory  telephone  exchange  at  Ray 
mond  Ave.  and  Union  St. 

Itenrer,  Colo. — The  Evans  Blk.  at  15th  and  Law 
renee  Sts.  Is  reported  damaged  by  fire  Mar.  11th. 

J'lteblc,  Colo. — The  Pueblo  Trades  &  Labor  Assem 
blv  Is  reported  to  have  had  plans  prepared  for  a 
building  to  be  erected  on  4th  St..  at  a  cost  of  $20.000., 

WHtnhmton,-  Del. — Wm.    A.   Fink,   of    Reading,    has 
prepared  plans  toe  two  4-Btory  brick  apartment  bouses . 
to  be-  erected  oo  Jefferson  St.,  to  cost  $23,000. 

Indianapoli*.  Ind. — The  Vancamps  Hardware  Co. 
will  erect  a  building  at  Maryland  and  Missouri  Sts. : 
estimated  co«t,  $200,000. 

EvanmMle,  Ind. — The  contract  will  soon  be  let  for 
the  erection  of  the  round  house  at  Howell  for  the 
LouISTllIe  ft  Nashville  E.  R.  Co.  f  John  W.  Logsdon, 
Dlr.   SuRt.)  ;   estimated  coat,   $100,000. 

Df»  tloinea,  la. — Wia  are  wanted  Apr.  1  for  erect- 
ing ft  llreproof  wxrebonse.  A.  B.  Fnnk,  Cbmn.  of  Cap- 
itol Coinrs. 

It  Is  stafed  that  Lederer  &  Straus  will  erect  a  7- 
■tory  brick,  60zl32-ft.  building  at  Plum  St.  and  eth 
Are.;  alM  a  S-atory  brick  office  bulldlns  on  Plum  St,  ' 


Chanutc,  Kan. — Bids  are  wanted  Apr.  6  for  erect- 
ing a  3-story,  60xl35-ft.  opera  house.  Garstang  & 
Rea,  Archts.,  204  Grome  Bldg.,  Joplln,  Mo.  Fred. 
Iletrlck,  Owner. 

Louitville,  Kit. — W.  Y.  Davis  Is  stated  to  have  de- 
cided to  remodel  the  building  at  3d  and  Main  Sts. ; 
probable   cost,   $20,000. 

.^U■xan(lria,  La. — F.  B.  &  W.  S.  Hull,  of  Jackson, 
Miss.,  arc  stated  to  have  received  the  contract  for 
erecting  the  3-story  brick  building  for  the  Rapides 
Opera  House  Co. ;  estimated  cost,  $33,000. 

Lciciston,  Me. — Gahn  &  Grant,  of  Portland,  Me., 
will  build  a  show  house  in  Lewlston  this  summer,  to 
cost  $50,000. 

Spriiioficld,  Mass. — W.  B.  Reld,  of  Holyoke,  Is  stat- 
ed lo  be  preparing  plans  for  a  4  story  brick  apart- 
ment house  to  be  erected  at  State  and  Orleans  Sts.  by 
T.  J.  .Morlarty ;  probable  cost.  $00,000. 

Boston,  Mass. — Plans  have  been  filed  for  4-story 
brick  paint  manufactory,  139x64  ft.,  to  be  erected  at 
206-282  Border  St.,  East  Boston,  for  John  Brlgg  & 
Co.,  31-33  Batterymarch  St.,  Boston.  Builder.  J.  J. 
&  T.  F.  Mack.  Batterymarch  St. ;  Architect,  Arthur  F. 
Gray;  estimated  cost.  $40,000,  and  for  an  11-story 
oflicc  building  on  Milk  St.  and  Sewall  PI.  Owners, 
I'enn  Mutual  Insurance  Co.,  Philadelphia,  Pa.  Build- 
ers, Norcross  Bros.,  Worcester,  Mass. ;  Architects, 
Roberts  &  Seeler,  I'hiladelphia,  Pa. ;  estimated  cost, 
$350,000. 

Fall  River,  Mass. — Wm.  J.  Dunn,  of  this  city,  will 
soon  erect  a  7-story  fireproof,  steel  frame  office  build- 
ing on  So.  Main  and  Spring  Sts.,  50x90  ft.  Probable 
cost,  $150,000.  Architect,  Louis  G.  Destremps,  56 
No.    Main   St. 

St.  Paul,  Mi7m. — Jas.  McClure  is  reported  Interested 
In  the  erection  of  a  3-story  brick  building  on  E.  6th 
St. ;   estimated  cost,  $40,000. 

It  is  stated  that  M.  J.  O'Nell  will  erect  a  4-story 
building  at  5th  and  Cedar  Sts. ;  estimated  cost,  $60,- 
000.  Louis  Lockwood,  Archt.,  Natl.  G.  A.  Bank  Bldg. 
Bldg. 

St.  Peter,  Minn. — Engesser  Bros,  are  reported  In- 
terested In  the  erection  of  an  opera  house  to  be  erect- 
ed here,  to  cost  about  $23,000. 

Kansas  City,  Mo. — The  Deerlng  Harvester  Co.  will 
erect  a  brick  warehouse  on  Ewing  St.  and  State  line, 
to  cost  about  $200,000. 

Warsaw,  N.  Y.— It  is  stated  that  the  Warsaw  Opera 
House  Co.  will  erect  a  70s55-ft.  brick  building ;  esti- 
mated cost,  $20,000. 

Chnyrin  Falls,  O. — The  Eastern  Ohio  Traction  Co. 
(R.  L.  Andrews,  Mgr.,  Cleveland)  is  receiving  bids 
for  erecting  and  equipping  the  car  house,  repair  shop 
and  office,  to  replace  buildings  recently  destroyed  by 
fire.     The  structure  will  be  80x150  ft. 

St.  Marjjs,  O. — Bids  are  wanted  Apr.  9  for  erect- 
ing the  I.  O.  O.  F.  Temple,  including  steam  heating, 
plumbing  and  gas  fitting,  at  E.  Spring  and  Spruce 
Sts.     C.  W.  Schmehl,  Secy.,  The  Shawnee  Temple  Co. 

Neicark,  O. — The  Columbus  Buckeye  Lake  Traction 
Co.  (J.  R.  Harrigau,  Mgr.,  Newark)  is  stated  to  have 
awarded  the  contract  for  erecting  the  car  barn  and 
repair  shops  in  West  Newark  to  P.  S.  Phillips,  for 
$60,000. 

Oklalwma  City,  Okla.  Ter. — The  Oklahoma  City 
Labor  Temple  Assoc,  la  reported  Incoi-porated,  with  a 
capital  of  $50,000,  to  erect  a  temple  to  cost  about 
$50,000.  Incorporators :  Richard  Ressel,  J.  T.  High- 
ley,    and    others. 

Canonsbury,  Pa. — The  Citizens  Trust  Co.  Is  stated 
to  have  awarded  the  contract  for  erecting  the  5-8tory 
bank  building  on  the  site  o£  Central  Hotel,  to  Taylor 
&  Crawford ;   estimated  cost,    $70,000. 

iff.  Carmcl,  Pa. — Geo.  H.  Keefer,  of  this  city,  is 
stated  to  have  received  the  contract  for  erecting  the 
OOxllO-ft.  brick  Masonic  Temple,  for  $20,483. 

Philadelphia.  Pa. — Chas.  B.  Prettyman  is  reported 
Interested  In  the  erection  of  a  6-story,  100x70-ft.  brick 
apartment  house  to  be  erected  at  Broad  and  Pine  Sts. 

Altoona,  Pa. — A  site  has  been  selected  at  1204  12tb 
.\ve..  by  I.  C.  Mlshler,  for  the  erection  of  a  new 
theatre. 

Johnstown,  Pa. — Chris,  llornick,  of  this  city,  is 
stated  to  have  received  the  contract  for  erecting  the 
building  at  Franklin  and  Locust  Sts.,  for  the  Elks  of 
this  city,  for  approximately  $25,000. 

Nashville,  Tcnn. — MaJ.  A.  W.  Wills  Is  repoi-ted  in 
terested  In  the  erection  of  a  6-story.  96xll6-ft.  brick 
apartment  house  on  Vine  St.  Architects,  Thompson, 
Gllbel  &  Asman,  Cole  Bldg. 

Port  Angeles,  Wash. — The  St.  Louis  and  Port  An- 
geles Investment  Qp.  is  reported  Incorporated,  with 
a  capital  of  $150,000,  to  erect  a  3-story,  lOOxlOO-ft. 
brick  hotel  at  3d  and  Francis  Sts.,  and  a  2-story 
apartment  house.     H.  A.  Llngenbrink,  Mgr. 

Ballard,  Wash. — C.  A.  Breltung,  of  Seattle,  is  re- 
ported to  be  preparing  plans  for  brick  building  to  be 
erected  at  Ballard  and  2d  Aves.  for  Matthes  Bros. : 
probable  cost,  $20,000. 

Menasha,  Wis. — Bids  are  wanted  Mar.  31  for  fur 
iilshlng  material  for  erecting  a  hotel.  Wm.  Waters. 
Archt.,   Oshkosh.     Address  Geo.    H.  TJtz.   Menasha. 

SCHOOLS. 

Haywards,  Cal. — The  citizens  are  stated  to  have 
voted  to  Issue  $30,000  bonds  for  schools. 

Colorado  Springs,  Colo. — -Douglas  &  Heatherlngton. 
Gazette  Bldg.,  are  stated  to  be  preparing  plans  for  a 
dormitory  for  women  for  Colorado  College ;  estimated 
cost,  .$20,000. 

Lou  .Ini/vlvs,  Cal. — It  is  stated  that  the  Free  Metli 
odlst  Church  will  erect  a  seminary  at  Highland  Park, 
to  cost  $23,000.  Rev.  C.  B.  Ebey,  of  Pasadena,  is  re 
ported  interested. 

Sheldon,  (la. — It  is  stated  that  bids  are  wanted  Apr 
ft-'for  erecting  a  school.  F.  W.  Bloxham.  Secy.  Bd. 
i:<luc. 

Canton,  ///.—Chas.  Johnson,  of  Canton,  Is  stated 
to  have  received  the  contract  for  erecting  the  high 
■cbool,  (or  f  36,330. 


Bloominytun,  III. — The  Southern  Ulimiis  Const.  Co., 
of  East  St.  Louis,  Is  stated  to  have  submitted  the  low- 
est bid,  $53,900,  for  erecting  the  Edward  School  on 
W.  Market  St 

Dwight,  111. — Julian. Barnes,  of  Chicago,  is  reported 
to  have  completed  plans  for  a  2-story,  66il28-ft. 
laboratory  and  office  building  for  the  Keeley  Institute, 
to   cost  $100,000. 

Peoria,  III. — Bids  will  be  received  Apr.  4  by  tile 
Bd.  of  lOUuc.  for  erecting  a  school ;  separate  bids  will 
be  received  for  heating  and  plumbing.  Albert  Kiefer. 
.\rcht.,  410-411  Wooiuer  Bldg.  Henry  G.  Trlebel, 
Clinin.  Bldg.  Com. 

New  Albany,  Ind. — It  Is  stated  that  a  high  school 
will  be  erected  here,  to  cost  about  $60,000. 

Imlianapolis,  Ind. — It  Is  stated  that  a  3-story  build- 
ing will  be  erected  at  23d  and  Alabama  Sts.,  for  the 
Indiana  Normal  Kindei-garten  School;  estimated  cost, 
.$30,000. 

Winona,  Ind. — J.  A.  Schumacher  &  Co.,  of  Indian- 
apolis, are  stated  to  have  received  the  contract  for 
erecting  the  .Mount  .Memorial  isldg.  for  Winona  Agri- 
cultural and  Teiliniial  Institute  al  Winona  Lake.  The 
building  will  be  a  3-story  brick  structure,  and  cost 
$60,000. 

Brazil.  Ind. — The  Bd.  of  Educ.  Is  considering  the 
erection  of  a  high  school  here,  to  cost  $50,000. 

Evansville,  Ind. — Bids  will  soon  be  received  for  the 
erection  of  a  manual  training  school,  to  cost  $30,000. 

Ruslinille,  Ind. — The  Council  has  authorized  the 
School  Bd.  to  Issue  $30,000  bonds  for  a  high  school 
for  this  city. 

Griuncll,  la. — The  citizens  are  stated  to  have  vot- 
ed to  Issue  $60,000  bonds  for  a  school. 

Augusta,  Me. — A.  G.  Wing  has  been  engaged  to  pre- 
pare plans  for  a  2-story  brick  grammar  school  to  be 
erected  by  the  Village   School  Dlst. 

Somerville,  Mass. — The  contract  for  ventilating  and 
heating  the  Morrison  Ave.  School  is  stated  to  have 
been  awarded  to  Huey  Bros.,  of  Boston,  for  $3,457. 

Brockton,  Mass. — J.  W.  Beal,  of  Boston,  is  stated 
to  have  submitted  plans  for  the  3-story,  196x205  ft. 
high  school,  to  be  erected  here ;  estimated  cost,  $212,- 
000. 

Cambridge,  Mass. — The  contract  for  installing  a 
heating  plant  in  the  Truant  School  at  N.  Chelmsford 
I  bids  opened  Mar.  24)  has  been  awarded  to  Farrell 
&  Conaton.  of  Lowell,  Mass.,  for  $11,700.  Levi  S. 
Gould,   Chmn.   Co.  Comrs. 

\cw  Bedford.  Mass. — Bids  are  wanted  Apr.  15  for 
furnishing  material  for  erecting  a  high  school,  boiler 
house  and  other  work  In  connection  with  same  on 
County  St.  Saml.  C.  Hunt  Archt.  Odd  Fellows'  Bldg. 
Chas.  S.  Ashley,  Mayor,  Chmn.  Com.  on  New  High 
School. 

Minneapolis,  Minn. — Bids  will  be  received  Mar.  31 
by  the  Bd.  of  Educ.  for  ventilating  and  heating  the 
Monroe  School.  F.  G.  McMillan,  Chmn.  Com.  on 
Bldgs.  and  Repairs. 

The  Bd.  of  Educ.  is  stated  to  have  awarded  the 
contract  for  the  addition  to  the  Franklin  School  to 
.7.  E.  Pilgrim,  2828  Pleasant  Ave.,  for  $29,568;  con- 
tract for  plumbing  to  J.  C.  Fay,  for  $1,075. 

Tenafly,  N.  J. — The  citizens  are  stated  to  have  vot- 
ed to  erect  a  school,  at  a  cost  of  $40,000. 

Brooklyn,  N.  Y. — Bids  will  be  received  Apr.  6  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs..  N.  Y.  City,  for 
alterations,  repairs,  etc.,  to  Schools  Nos.  13  and  32 : 
also  Installing,  ventilating  and  heating  apparatus  in 
School  No.   105  and  for  erecting  School  No.  47. 

Schenectady,  2f.  Y. — The  contract  for  wiring  the 
high  school  is  stated  to  have  been  awarded  to  Finch 
&  Hahn  for  $5,530. 

Buffalo,  N.  Y. — All  bids  received  Mar.  4  for  erecting 
a  school  at  Leroy  Ave.  and  Girder  St.  have  been  re- 
jected and  new  plans  ordered. 

Cleveland,  O. — Bids  are  wanted  Apr.  20  for  furnish- 
ing material  for  erecting  a  school  on  Doan  St.  Starr 
Cadwallader,   School   Dlr.,   Bd.   of  Educ 

Mansfield,  O. — Bids  will  be  received  Apr.  14  by  H. 
E.  Cave,  Clk.  of  Bd.  of  Educ.,  for  furnishing  material 
for  erecting  an  addition  to  the  high  school.  Vernon 
Redding.  Archt,  Bird  Bldg. 

Olenville,  O.—F.  S.  Barnum  &  Co.,  Rose  Bldg.,  are 
stated  to  have  been  selected  to  prepare  plans  for  the 
school  to  be  erected  here,  at  a  cost  of  $50,000. 

Oxford.  O. — Bids  will  be  received  Apr.  1  (readver- 
lisement)  by  the  Bd.  of  Trus.  of  Miami  Univ.  for 
erecting  a  woman's  dormitory.  ■  Patton  &  Miller, 
.Vrchts..  153  Lassalle  St.,  Chicago,   III. 

Reading,  Pa. — Two  schools  are  to  be  erected,  one 
to  cost  $22,000,  the  other  $14,000.  Architect,  H.  S. 
Head,  536  Penn  St 

.MlcnUmn,  P«.— Rltter  &  Smith,  113  S.  7th  St.  is 
stated  to  have  submitted  the  lowest  bid  for  erecting 
the  main  building  of  Muhlenberg  College,  for  $85,040. 

Ilaldwin,  Pa. — Bids  are  wanted  Apr.  15  for  $60,000 
school  bonds.  Address  N.  Hogne,  P.  O.,  Fair  Haven, 
I'a. 

Greenville,  Pa. — The  Bd.  of  Educ.  Is  stated  to  have 
purchased  a  site  on  Mercer  St  for  a  school,  to  cost 
.$35,000. 

Darby,  Pa. — The  plans  of  B.  H.  Kirkpatrick  are 
stated  to  have  been  accepted  for  the  Ridge  Ave. 
School,  a  2-story,  68x99-ft.  brick   structure. 

St.  Clair.  Pa. — W.  D.  Hill,  of  Pottsvllle.  is  prepar- 
ing plans  for  a  4-rooui  brick  school,  to  cost  $11,000. 
Bids  for  Its  erection  will  be  received  by  the  School 
Bd.   Apr.    19. 

Britton,  S.  D. — Bids  will  be  received  Apr.  6  by  Geo. 
L.  Baker.  Clk.  Bd.  of  Educ,  for  furnishing  material 
and  erecting  a  school ;  separate  bids  will  be  received 
for  heating.  Fremont  D.  Orff,  Archt.,  Minneapolis, 
Minn. 

Two  Rivers,  Wis. — The  plans  of  Van  Ryn  &  De 
fieleke.  of  Milwaukee,  are  slated  to  have  lie^n  selected 
for  a  school  to  be  erected  here,  to  cost  $35,000. 

Ilicdslmrg.  Wis. — It  Is  stated  that  bids  are  wanted 
Apr.  20  for  erecting  a  bfick  school.  J.  p.  Devoe,  Clli, 
Bd.  Educ, 
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STREET    CLEANING     AND     GARBAGE     DIS- 
POSAL. 

Pasadena,  Cal. — It  is  reported  that  an  Incinerator 
Is  to  be  established  by  the  city  northwest  of  the  city 
limits. 

Chicopcc.  Masi.—  Ulfla  are  wanted  Apr.  6  for  col- 
lecting the  garbage  of  said  city  for  the  year  cumuienc- 
iug  May  1.  I'.lO.i.  Uicbd.  D.  De  Witt,  Secy.  Bd.  of 
Health. 

Uuluth,  Minn. — Local  press  reports  state  that  the 
Health  ltd.  Is  considering  tlie  granting  of  a  franchise 
liir  the  removal  of  garbage. 

ir«)T('H.  I'u. — Mr.  Knabb,  Chnin.  St.  Com.,  recom- 
mends (lie  construction  of  a  garbage  disposal  plant 
and  the  construction  of  new  sewers. 

Oltuiru,  Out. — It  is  stated  that  bids  will  be  received 
-Mar.  :U  by  .1.  C.  Grant,  tjhmu.  Water  Wks.  Com.,  for 
i'liriiishing  4  street  sprinkling  carts.  Newton  J.  Ker. 
Cit.v   i;ngr. 

GOVERNMENT  WORK. 

Son  DiegOj  Co/.— Capt.  R.  H.  Rolfe.  Q.  M.,  U.  S.  A., 
writes  that  the  following  contracts  have  been  award- 
ed, bids  for  which  were  opened  Feb.  ft :  For  erecting 
a  lioKpitiil.  Scbaniel  Bros.,  San  Diego,  ?22,000  ;  plumb- 
ing, U.  Ualziel,  Jr.,  San  Francisco,  $9,880 :  heating, 
10.  I).  Hough,  Los  Angeles,  $11,805,  and  wiring  Hub- 
bard  Hlllbrow    Electrical   Co.,   San  Diego,   $a,09:!. 

Washington,  D.  C. — Secy.  Koot  is  reported  to  have 
approved  plans  recommended  b.v  the  Array  Engr.  Bd. 
for  extension  of  Jetty  at  mouth  of  Columbia  River. 
The  plans  contemplate  extending  the  existing  jetty 
2',-!  miles  out  to  sea.  The  engineers  calculate  that  a 
channel  of  40  ft.  will  be  given  across  the  bar  with 
the  completion  of  the  work  projected,  and  the  esti- 
mated cost  Is  .$:;,260,000.  Congress  has  authorized 
the  expenditure  of  .'fl, 500, 000  for  improvements  at  the 
mouth  of  the  Columbia. 

The  plans  of  Baldwin  &  Pennington,  of  Baltimore, 
Md.,  are  stated  to  have  been  accepted  for  the  mess 
hall  and  dormitory  to  be  erected  at  the  U.  S.  Soldiers' 
Home,  Washington ;  probable  cost  of  building  com- 
plete and  equipped  will  be  $1,000,000. 

Bids  are  wante<l  Apr.  4  for  lonstruetlng  a  4-room 
school  at  Howard  and  l-'.morv  Sis.,  at  Ft.  Ueno,  D.  C. 
John  BIddle.  Comr..  1).  ('. 

Ft.  Barrancas,  Fla. — Bids  are  wanted  Apr.  20  for 
constructing  several  buildings  at  this  post.  W.  E. 
Cole,  Q.  M. 

Ft.  Ritcy,  Kan. — Capt.  G.  O.  Cress,  Q.  M.,  writes 
that  all  bids  received  Mar.  3  for  constructing  2  double 
sets  of  Non.-Comn.  Staff  quarters  have  been  r&jected. 

Ft.  Sliiiidan,  III. — Bids  are  wanted  Apr.  3  for  wir- 
hig  of  buildings.  Installing  electric  fixture  and  erect- 
ing pole  lines  on  the  reservation  for  electric  lighting 
tills  post.  MaJ.  W.  II.  Miller,  Q.  M.,  U.  S.  A.,  41.-. 
I'lillman  BIdg.,  Chicago. 

Ft.  Howard,  Md. — The  following  are  the  contracts 
awarded  for  constructing  sea  wall,  filling,  etc.,  at  this 
post,  bids  for  which  were  received  bv  Capt.  Wm.  E. 
Ilorton,  Q.  .M..  Baltimore,  on  Mar.  20:  The  Filbert 
I'aving  &  Const.  Co.,  Baltimore,  for  the  sea  wiill,  at 
$7.42  per  cu.  yd.  concrete  In  place  ;  Sanford  &  Brooks 
Co.,  for  filling  in  swamp,  at  25  cts.  per  cu.  yd.,  and 
Geo.  W.  Miller,  for  drain  pipes,  at  35.  47,  63  and  73 
cts.  per  lin.  ft.     Contractors  all  of  Baltimore. 

Ft.  Washington.  Md. — Bids  arc  wanted  Apr.  l(!  for 
constructing  cement  sidewalks  at  this  post.  Geo.  H. 
McManus,  Constructing  Q.  M. 

Boston,  Mass. — Bids  are  wanted  Apr,  20  for  dredg- 
ing In  Beverly  and  Manchester  Harbors,  Mass.  Capt. 
Harry  Taylor,  Corps  Engrs.,  U.  S.  A. 

The  following  bids  for  dredging  in  (o)  Little  Har- 
bor, (6)  Exeter,  (c)  Lamprey,  and  (d)  Cocheco  Kiv- 
ers,  N.  H.,  were  received  by  (japt.  Harry  Taylor,  Corps 
Engrs.,  U.  S.  A.,  Mar.  16:  Bay  State  Dredging  Co.,  «. 
25  cts.  ;  6,  .815  cts. :  c,  05  cts. ;  d,  68  cts.  and  .675 
cts.  Simon  J.  Donovan,  d,  65  cts.  Eastern  Dredging 
Co.,  a,  35  cts.  and  30  cts. ;  6,  $1  and  95  cts. ;  c,  $1 
and  95  cts. ;  d,  68  cts.  and  67  cts.  Harries  &  Let- 
teney  Co.,  a,  .2675  cts.     Bidders  all  of  Boston. 

Bids  are  wanted  Apr.  25  for  furnishing  I'ortland 
cement,  sand  and  broken  stone.  Capt.  Harry  Taylor, 
Corps  Engrs.,  V.   S.  A. 

Marquette,  Mich. — :Blds  will  be  received  at  the  IJ. 
S.  Engr.'s  Office,  Duluth,  Minn.,  Apr.  24  for  furnish- 
ing broken  stone  and  sand,  as  advertised  in  The  En 
glneering  Record. 

Ft.  Unelling,  Minn.- — Bids  are  wanted  Apr.  8  for 
constructing  several  buildings  at  this  post.  Geo.  E. 
Pond,  Ch.  Q.  M.,  St.  Paul. 

Portsmouth,  N.  H. — Bids  will  be  received  Mar.  31 
at  the  Bureau  of  Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  at  the  Navy  Yard. 
Portsmouth,  a  quantity  of  iron,  locks,  hoisting  engine, 
electric  elevator,  etc.  A.  S.  Kenny.  Paymaster  Gen., 
IJ.   S.  Navy,  Washington. 

/''(.  Hancock.  N.  J. — Bids  are  wanted  Apr.  18  for 
repairing  bulkhead,  sand  filling,  and  additions  to  rip- 
rap wall.     Address  John  M.  Dunn,  Q.  M. 

lincinnati,  O. — The  following  bids  for  building  Dam 
-No.  1,  with  Abutment  and  Protection,  Big  Sandy 
River,  W.  Va.,  and  Ky.,  were  opened  Mar.  17,  by  Maj. 
E.  H.  Iluffner,  Corps  Engrs.,  U.  S.  Army — a.*  Sheri 
dan-KIrk  Contract  Co.,  Valley  View,  Ky.  ;  b,  E.  Brown 
Baker,  Morgantown.  W.  Va. ;  c,  W.  H.  Louthan. 
Horace  Shields,  Hamilton.  O.  ;  il,  Folz  &  Jonte,  Cln 
elnnati : 

abed 

Piling  (round),  4U0  ft $0.50     .$0.50     $0.40     $1.00 

Cofferd'm  timb.,  422,000  ft. 40.00  35.00  47.50  61.00 
Cofferd'm  fill.,  8,000  cu  yds.     .70         .75       1.10       1.50 

Riprap,  1,200  cu.  yds 2.00       2.50       1.60       2.00 

Earth  exc.  20,400  cu.  yds.  .42  .50  1.00  .63 
Rock  excav.,  100  cu.  yds..  2.00  3.00  4.00  3.00 
Bolt  holes,  1,600  lin.  ft.  .  .      .40  .25  .30  .40 

Concrete,  5,400  cu.  yds ,  .  .  5.00  6.00  4.75  4.00 
Perman't  tlmb.,  60,500  ft. 60.00  70.00  70.00  75.0(i 
Iron  work,  281,500  lbs...  .065  .075  .065  .072.". 
Embankment,   1,900  cu.  yds.     .50       1.00         .45         .40 

Puddling,   500   cu.    yds 3.00       2.00       4.00       2.00 

Square  pavg.,  1,750  sq.  yds.  3.00  3.00  3.00  2.25 
Rough  pavg.,  1,200  sq.  yds.  2.50  2.50  2.00  1.50 
Removal  of  old  cofferdam..   500.    1,000.    1,200.    1.500. 

Totals:  o,  $94,816;  6,  $104,768;  c.  $111,093;  d, 
1108,878. 

'Awarded  coptrACt,  according  to  press  reports. 


Portland,   Ore. — Bids  are  wanted  Apr.  30  for  475, 

000  tons  of  stone  for  extension  of  jetty  at  mouth  of 
Columbia  River,  Ore.,  and  Washington.  Capt.  W.  C. 
Langfltt,  Corps  Engrs.,   U.  S.   A. 

Philadelphia,  Pa. — Bids  are  wanted  Apr.  17  for  re- 
pairing roofs  on  3  Iron  storehouses  at  the  .Schuylkill 
Arsenal.     Address  Depot  Quartermaster. 

Galveston,  Tex. — According  to  local  press  reports. 
Col.  C.  S.  Rlche,  Corps  Engrs.,  U.  S.  A.,  has  recom- 
mended the  acceptance  of  the  bid  of  J.  M.  O'Rourke 
&  Co.,  of  Galveston,  for  the  Galveston  jetty  work ; 
also  the  bid  of  Moore  &  Selbert,  of  Texas  City,  for 
building  the  jetties  at  the  mouth  of  Brazos  River. 
The  detailed  bids,  showing  cost  of  work  and  approxi- 
mate amount  of  material  to  be  used,  are  as  follows  : 
tJalveston  jetties — J.  M.  O'Rourke  &  Co.,  South  jetty, 
$2.50  per  ton — total  cost,  $103,600 ;  .\orth  Jetty, 
$3.89  per  ton,  or  a  total  of  $4.S0,250.  Brazos  River 
jetties — Jloore  &  Selbert,  on  7,000  tons  of  riprap, 
$3.14  per  ton,  or  $21,080;  on  7,500  tons  of  riprap, 
$3.95  per  ton,  or  $29,625;  on  80,000  lin.  ft.  of  logs 
at  35  cts.,  or  $28,000.  Grand  total,  $70,60,1.  He  is 
also  reported  to  have  recommended  the  acceptance  of 
Henry  Clay  Ripley's  bid  for  the  Improvement  of  Ar- 
kansas Pass. 

Ft.  Hunt,  Va. — Bids  are  wanted  Apr.  16  for  con- 
structing cement  sidewalks  at  this  post.  Geo.  H. 
McManus,  Constructing  Q.  M.,  Ft.  Washington,  Md. 

Burlington,  Yt. — The  following  bids  for  repairing 
breakwater  were  received  by  Capt.  Harry  Taylor, 
Corps  Engrs.,  U.  S.  A.,  Boston,  Mass.,  Mar.  16 — a, 
John  Cashman.  Quincy,  Mass. ;  h,  Daly  &  Hannan 
Dredging  Co.,  Ogdensburg,  N.  Y. ;  c,  Lawler  Bros., 
Charlestown,  Mass.  : 

Items  and  quantities.  a  h  c 

Old  superstr.  rem.,  1,500  lln.ft.  $7.00  $8.00  $6.00 
Concr.    In    place    In    parapet, 

1,850    cu.    yds 8.00  9.00       10.00 

Concr.   In  footing  blks.,   1,140 

cu.    yds 9.00       10.00       13.00 

Concr.  on  decking.  500  cu.  yds.        7.00  9.00       10.00 

Concr.  In  bags,  100  cu.  yds..  10.00  9.00  10.00 
Stone  blks.  In  Coping  and  under 

footing  blks.,  680  cu.  yds..      10.00  5.50       25.00 

Riprap  stone,   100  cords 7.00       10.00  3.00 

Timber  and  plank,  110,000  ft.  40.00  38.00  45.00 
Tie  rods,  lV."xl6  ft.,  149...  7.00  4.00  6.00 
Tie  rods,  l^^xlO  ft.,  furnished 

by  U.  S.,  100 4.00  1.00  5.00 

Tie  rods,  1  %"xl0  ft.,  furnished 

by   contractor,   50 6.00  2.00  6.00 

Use   of  plant.   100  hrs 4.00  6.00       10.00 

Totals    $54,103  $55,766  $73,264 

Ft.  D.  A.  Uusscll  Wyo. — Bids  will  be  received  until 
Apr.  23  by  Capt.  W.  S.  Scott,  Constructing  y.  M., 
Cheyenne,  Wyo..  for  constructing,  plumbing,  heating, 
gasplping  and  electric  wiring  several  buildings  at  Ft. 
1).  A.   Russell. 

NEW    INDUSTRIAL    PLANTS. 

John  Shrader,  108  W.  Main  St..  New  Albany.  Ind., 
is  erecting  a  3-story,  ]40x80-ft.  factory,  and  will  in 
stall  a  power  plant  of  50  to  60-11. -P.  capacity. 

The  Pennsylvania  .Mr  Brake  Co.,  Washington,  Pa., 
Is  having  plans  prepared  for  a  plant  for  making  In- 
terchangeable railway  brakes,  and  expects  to  turn  out 
.">00  sets  of  freight  car  brakes  dally.  The  plant  will 
include  a  400x600-ft.  machine  shop  and  the  necessary 
foundries.  The  power  plant  will  consist  of  gas  en- 
gines of  300-H.-P.,  direct-connected  to  direct-current 
generators  of  220-volt  current,  and  the  whole  plant 
will  be  electrically  driven.     H.  G.  Manning,  Pres. 

The  Columbia  Cotton  Oil  Co.,  Magnolia,  Ark.,  will 
erect  a  2-press  mill,  and  Is  In  the  market  for  a  16x 
36-In.  Corliss  engine  and  two  16-ft.  boilers  of  60-ln. 
diameter.     J.    L.  Davis,   Secy. 

Harris  &  Harrington,  Washington,  N.  J.,  are  hav- 
ing plans  prepared  for  a  128x43-ft.  clock  case  factory, 
with  a  3-compartmenl  dry  kiln  and  engine  and  boiler 
house. 

The  Headley  Glass  Co.,  Falrmount,  Ind.,  will  erect 
a  30-blower  blow-over  tank,  with  producers,  flatten- 
ing ovens  and  lehrs,  at  Terre  Haute,  Ind.  A  45-H.-P. 
automatic  engine  and  two  lOO-H.-P.  boilers  will  be 
required. 

The  Alabama  Chemical  Co.,  Moses  BIdg..  Montgom- 
ery. Ala.,  has  been  organized,  with  a  capital  of  $300.- 
000.  and  proposes  to  erect  a  plant  to  have  an  annual 
output  of  about  35,000  tons  of  commercial  fertilizer. 
The  main  building  will  be  200x600  ft.,  and  the  add 
ehambers    and    furnace    rooms    will    be    100x300    ft. ; 

1  here  will  be  other  smaller  buildings.     John  W.  fluger, 

I  'res. 

Whyte  Bedford,  Blythe,  Miss.,  Is  Interested  in  the 
erection  of  a  60-ton  cottonseed-oil  mill.  An  electric 
light  plant  and  possibly  water  works  will  also  be  In 
stalled. 

The  Cincinnati,  0.,  Electric  Motor  Co..  327  East 
•>th  St.,  will  erect  a  new  plant,  probably  2-story  and 
•10x800  ft.,  at  Norwood,   0. 

The  Norton  &  Cole  Machinery  Co.,  Sixth  and  Carr 
Sts..  Cincinnati,  O..  boilers,  engines  and  machinery, 
has  bought  1H4  acres  at  Norwood,  O.,  and  will  erect 
linlldlngs.  80x300  ft,  with  traveling  crane  full  length, 
railroad  switch  running  full  length  inside  and  a  20- 
lon  swinging  crane  for  unloading  heavy  equipment 
iiutslde.  It  is  expected  in  the  future  to  increase  the 
length  of  the  building  to  600  ft. 

The  Troy,  Tenn.,  Holler  Mills  will  erect  a  mill  to 
have  a  daily  capacity  of  75  bbls.  J.  O.  Bennett,  Secy. 
&  Treas. 

The  Brown  Furniture  Co.,  Salisbury,  N.  C,  is  pre- 
[liirlng  to  build  a  new  factory  and  Is  In  the  market 
for  woodworking  machinery.  The  company  will  use 
the  engine  and  boiler  it  now  has. 

The  Ivey  Mills,  Hickory,  N.  C,  will  erect  a  cotton 
mill  to  contain  about  8,000  spindles  and  200  looms, 
iiud  to  cost  about  $85,000.     The  power  plant  will  have 

II  capacity  of  about  liOO-H.-P. 

I'he  Messenger  Mills  Corporation  will  erect  a  cot- 
ton mill  on  the  Pacific  coast,  which  will  Include  a  2- 
story  inlll  :ind  a  1  story  weave-shed  with  saw-tooth 
roof.  The  power  plant  will  have  a  capacity  of  about 
1,200-11. -P.  It  has  not  been  decided  whether  steam 
or  electric  transmission  of  water  power  will  be  used. 
Oeo.  K.  Shaw,  Putnam,  Conn.,  Secj. 


'I'he  Herron  Brady  Pump  &.  Foundry  Co.,  Chattan- 
ooga, Tenn.,  will  erect  a  plant  to  make  Improved  pump- 
ing machinery  for  mills,  mines,  furnaces  and  factories, 
and  ordinary  and  high-duty  water-works  pumping  en- 
gines, and  will  run  in  connection  therewith  a  large 
roundry  for  making  high-grade  gray  Iron  castings  for 
general  trade.  The  machine  shop  will  be  2  stories, 
75x150  ft.  and  have  a  traveling  crane  of  30-ft.  span. 
The  foundry  will  be  100x150  ft.,  and  equipped  with 
a  traveling  crane  of  40-ft.  span,  two  cupolas,  power 
elevator,  etc.  There  will  be  a  separate  pattern  hfiiae 
and  office  building. 

The  Merrell-Soule  Co.,  Syracuse,  N.  Y.,  will  erect  a 
factory  and  warehouse  building  285  ft.  long,  of  slow- 
burning  brick,  the  warehouse  to  l)e  3-story  and  the 
factory  5-story.  Small  motors  of  162-II.-P.,  to  lie 
furnished  by  the  Syracuse  Lighting  Co.,  will  probably 
be  installed. 

The  Goss  I'rintlng  Press  Co..  16th  St.  and  Ashland 
.\ve..  Chicago,  Is  erecting  a  3-story,  240x86 '/j -ft.  ad- 
dition  to  its  plant. 

The  Donovan  Wire  &  Iron  Co.,  507-515  Water  St.. 
Toledo.  O..  has  purchased  7  acres  on  the  main  line  of 
the  Wheeling  &  Lake  Erie  Ry..  and  Is  erecting  a  200x 
•  io-ft.  foundry,  200x"0-ft.  structural  shop,  2-8tory,  :i0x 
65-ft.  pattern  shop.  2.^tory  piiltern  safe  40  ft.  square, 
and  a  2-story,  :iOx40-ft.  offlce  building.  The  buildings 
are  to  lie  of  brick  and  steel  construction  and  elec- 
tricity will  be  the  motive  power.  The  company  will 
continue  to  operate  its  present  plant  for  light  iron 
work,    wire  work,  bank   and  office  fixtures. 

The  Jewett  Typewriter  Co.,  Des  Moines,  la..  In- 
tends to  erect  a  new  factory,  but  plans  have  not  Iwen 
completed. 

MISCELLANEOUS. 

Oceanaide,  Cal. — See  "Water." 

Haltimore,  Md. — Bids  will  bo  received  Apr.  1  by  the 
Bd.  of  Awards  for  dredging.  Thos.  G.  Hayes,  I'res  ; 
N.  H.  Ilutton,   Harbor  Engr. 

Brooklyn,  AT.  Y. — The  Morse  Iron  Works  Is  reported 
Interested  In  the  construction  of  an  Immense  dry  dock 
at  the  foot  of  57th  St. 

New  York,  N.  Y. — Bids  will  be  received  Apr.  3  (ex- 
tension of  date)  by  McDougall  Hawkes,  Comr.  of 
Docks,  for  furnishing  material  for  dredging  the  East 
and  Harlem  Rivers. 

Bids  will  be  received  Apr.  7  by  Thos.  Sturgls,  Fire 
Comr..  for  furnishing  .ind  delivering  plumbing  mate- 
rial, iron  and  steel.   20  hot  water  tanks,  etc. 

The  following  bids  were  opened  at  the  office  of  the 
Fire  Dept.  Mar.  25,  for  furnishing  labor  and  materials 
required  in  constructing  and  delivering  a  steel  fire- 
boat  :  John  F.  Walsh,  Jr.,  60  Morton  St.,  $77,450 : 
Alex.  Miller  &  Brother,  40  W.  95th  St..  $76,700 
(awarded  contract)  ;  N.  Y.  Shipbuilding  Co.,  Camden. 
N.    J.,  $73,000.  . 

Harrisburg.  Pa. — The  Select  Council  has  passed  and 
the  Mayor  has  signed  the  ordinance  appropriating 
$250,000  for  park  purposes. 

Philadelphia,  Pa. — The  following  bids  were  opened 
Mar.  23,  by  Wm.  C.  Haddock,  Dlr.  Pub.  Wks.,  for 
deepening  the  Schuylkill  River;  Bowers  Hydraulic 
Dredging  Co.,  Camden,  N.  J.,  $12  per  cu.  yd.  "for  rock 
removal,  $2  for  wreckage,  52  cts.  per  cu.  yd.  for  re- 
moval of  other  material  and  $7,500  for  did  wharf : 
time,  20  mos.  Am.  Dredging  Co..  Phlla.,  $10  for  rock, 
$1  for  wreckage,  50  cts.  for  other  material,  and  $5,- 
500  for  old  wharf ;   time,  18  mos. 

lloniihOu,  U.  I. — Bids  will  be  received  Apr.  30  bv 
lleniy  E.  Cooper.  Sunt,  of  I'ub.  Wks..  for  dredging  a 
liortion  of  Honolulu  harbor.  Plans  and  specifications 
oil  file  nt  the  office  of  Welch  &  Co.,  220  California  St., 
San    Francisco,    Cjil. 

BUSINESS  NOTES. 

The  Rlter-Conley  Mfg.  Co.  Is  now  Installing  at  Alle- 
gheny and  Leetsdale.  Pa..  1,600  H.-P.  in  Westlnghouse 
gf.s  engines  of  the  vertical  single-acting  type.  Three 
are  of  280  H.-P.  direct  connected  to  polyphase  gener- 
ators, to  supply  current  for  light  and  power  In  the 
new  shops  at  Leetsdale,  Pa.  Potoslna  Electric  Co.. 
San  Luis,  Potosi,  Mex.,  are  Installing  1.225-H.-P.  pro- 
ducer gas  power  plant,  supplying  the  City  of  Mexico 
with  electric  light  and  power :  horizontal  double-acting 
engines  used.  Pittsburg  Screw  &  Bolt  Co..  245  H.-P. 
for  generator  driving.  McCiintock-Marshall  Construc- 
tion Co.,  Rankin.  Pa..  585  H.-P.  Marshall  Foundry 
Co..  Pittsburg,  Pa.,  375  H.-P.  Consolidated  Gas  Co.. 
Long  Branch.  N.  J..  008  H.-P.  North  Baltimore  (O.) 
Elec.  Light  &  Power  Co.  250  H.-P.  Light  and  power 
plants  at  SistervlUe,  W'.  Va..  and  Hutchinson,  Kv., 
125-H.-P.  each.  The  machinery  was  furnished  by 
Westlnghouse,  Church,  Kerr  &  Co, 

Gaylord  &  Eltapenc  Co.,  Blnghamton,  N.  Y..  steam 
and  electrical  engineers,  announce  that  they  will  open 
a  branch  house  at  Scranton,  Pa.,  April  1,  where  a 
specialty  will  be  made  of  high-pressure  steam  con- 
struction. Philo  W.  Butler  will  be  manager  of  the 
hranch,  and  .Tames  II.  Gaylord  will  have  charge  of 
construction  work. 

The  Kewanee,  HI.,  Boiler  Co.  has  opened  a  branch 
office  and  warehouse  in  St.  Louis,  to  be  In  charge  of 
G.  A.  Wells. 

The  Smith  &  Thayer  Co.,  234-236  Congress  St.,  Bos- 
ton, maker  of  the  Winchester  steam  and  hot-water 
heater,  has  appointed  T.  Howell  Johnson  as  Its  New 
York  representative,  and  will  soon  open  a  New  "^ork 
office. 

The  York  Mfg.  Co.  reports  the  following  among  re- 
cent orders :  O.  Rands,  Chicago.  30-ton  refrigerating 
machine :  llazen  Confectionery  Co..  Cambridge,  Mass., 
10-ton  lefrlgernHng  machine :  W.  S.  Garfield  &  Co., 
Pensacola.  Fla..  25-ton  ice-making  machine  and  13- 
ton  freezing  and  distilling  system  :  Polar  Wave  Ice  & 
Fuel  Co.,  St.  Louis,  increase  of  100-ton  ice  plant  re- 
cently contracted  for  to  a  200-ton  plant ;  Chicago 
Cold  Storage  &  Warehouse  Co..  two  175-ton  refriger- 
ating machines ;  Spring  Lake  Ice  &  Water  Co.,  Mad- 
Isonvllle,  Ky.,  20-ton  ice-making  plant :  Norfolk,  Va., 
Cold  Storage  &.  Ice  Co..  addition  of  a  100-ton  Ice-mak- 
ing plant ;  Coshocton,  O.,  Ice  &  Cold  Storage  Co;,  15- 
ton  ice-making  plant ;  Industrial  Cold  Storage  &  Ice 
Co.,  Philadelphia,  two  175-H.-P.,  cross-compound,  con- 
densing refrigerating  machines  and  compression  sides ; 
Schwarzschild  &  Sulzberger.  Chicago,  200-ton.  cross- 
eompoiind.  condensing  ri'frigernting  machine:  10-ton 
ice-making  plants  to  (Jainesville.  Ga.,  Ice  Co.,  and 
Rawls,  Henry,  Holmes,  Parkman  &  Calhoun,  Mt, 
Olive,  Miss. 
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The  IWill  Knglne  Co..  Krie,  I'a..  reports  lUe  follow- 
Injr  amoQ^  rei-wit  orders :  Dayton.  i>..  Arcade  tV..  a 
dlre<rt-conne<-ted  unit:  IVnnsylx-anU  t\>..  175-11.-1*.  en- 
gine, whirh  is  dlrert-i-onne<-ted  to  a  Westlnghouse  gen- 
erator, for  the  14th   St.    Station.  Chicago. 

The  Otis  Kleraior  Co.  has  l>een  awarded  a  contract 
fwr  eighteen  electric  elevators  equipped  with  the  piisij- 
button  system  of  control.  These  elevators  are  to  be 
installed.  4ine  each,  in  a  r»>w  of  private  residences  now 
lieitiK  mmstriicted  Tor  R  .\iulirose  ClariJ  on  74th  St.. 
lietween  Central  l'ari£  West  and  Columbus  Ave..  New 
Yorli.  The  Kranlclln  Institute  recently  awarded  the 
John  SiHitt  Legacy  Medal  and  l^remium  to  the  com- 
IMiny  for  perfei'ting  this  type  of  elevator. 

The  Steel  Protected  Concrete  C*i..  riiiiadelpliia.  has 
Jusl  received  an  order  from  Mobile.  Ala.,  for  14.(iii(» 
ft.  galvanized  steel  curb  Itars  for  use  in  connection 
with  recently  awarded  contracts  in  that  city. 

The  rbiladeliihia  I'neumatic  Tool  Co.  haa  secured 
a  rontmrt  from  the  I^lie  Shore  &  Michigan  Southern 
Ry.  Co.  to  supply  all  the  pneumatic  tkammers  used  in 
the  new  Colllnwood  shops  and  on  the  entire  system 
for  a  period  of  one  year.  The  company  has  also  re- 
<-eived  large  orders  for  chipping  and  riveting  bam- 
mers  and  drills  from  the  WalHish.  the  Uelaware  & 
Hudson  and   the  Central  of  New  Jersey  Kailrunds. 

The  I'ower  Specially  Co..  12IJ  Liberty  St.,  New  York, 
has  received  an  order  from  the  Wellman-Seaver- Mor- 
gan Engineering  Co.  for  a  superheater  similar  to  one 
Installed  in  Oct.,  1001,  from  the  Enterprise  Mfg.  Co.. 
I'hiladelphia,  for  three  superheaters  to  be  exact  dupli- 
(*ates  of  one  installed  in  t>ct..  1902.  and  from  E. 
Keeier  &  Co.  fi>r  two  superheaters  to  be  installed  In 
the  Jersey  Shore  plant  of  the  Wiiliamsport  I'assenger 
Ky.  Co. 

A.  Leschen  &  Sons'  Rope  Co.,  manufacturer  of  wire 
rope  and  aerial  wire  roi)e  tramways,  with  headquar- 
ters at  !t20  to  !»32  North  First  Street,  St.  Louis.  Mo.. 
has  JiBt  opened  an  office  and  warehouse  at  1717-172H 
Arapahoe  St.,  L>enver.  Colo.,  wl»ere  It  will  carry  a 
full  sto<*k  of  its  various  grades  of  wire  rope  and  like- 
wise mauila  rope,  etc.  This  gives  the  cqimpany  four 
branch  offices  and  warehouses  at  New  York  City.  Chi- 
cago. San  Francisco,  and  the  Denver  office  aijove  re- 
ferred to, 

The  New  Y'ott  Continental  .Tewell  Filtration  Co. 
has  recently  received,  tbrougii  its  (Chicago  office,  the 
following  contracts  for  filtration  plants,  the  capacities 
given  l>einK  In  gallons  |)er  dav  of  24  hours  :  Vlcksburg, 
Miss.,  Water  Works  Co.,  :{,()00,000 ;  Beaumont,  Tex., 
Water  Co.,  :!. 000.000  :  Anheuser-Busch  Brewing  Assoc. 
St.  Louis.  Mo..  2.000.000 ;  California  &  Hawaiian 
Sugar  Co..  San  Francisco,  Cal.,  «00,000 ;  Michigan 
Central  Ry.  Co.,  Kensington,  III.,  ,')O0.000 :  Michigan 
Central  Ry.  Co..  Montrose,  Can.,  r)00,000 ;  Chicago, 
Milwaukee  &  St.  Taui  Ry.  Co.,  Ottumwa  Junction. 
la.,  2txi.OOO.  The  company  has  also  received  orders 
for  Its  filters  from  the  Illinois  School  for  the  Deaf. 
Jacksonville.  111. :  Standard  Mfg.  Co..  Cleveland,  O. ; 
St.  Marys,  O.,  Woolen  Mfg.  Co. ;  Blackstone  Library, 
Chicago:  Chandler  &  Rudd,  Cleveland,  O. ;  Fa<iltless 
l.jiundry  Co..  Kansas  City,  Mo. :  Model  Family  Laun- 
dry, I'arkersburg,  W.  Va. ;  Mosiers'  Laundry,  Lima, 
O. :  Empire  Brewing  Co.,  Brandon.  Man.;  Crystal 
Springs  Water  Co.,  Steul)enviiie,  O. ;  Coca  Cola  Bot- 
tling Co,,  Little  Rock;  Ark. 

PROPOSALS  OPEN. 

Bids                                                                             See  Eng. 
CloM.                        WATER  WORKS.  Record. 

Mar.  30.  I'ipe,  etc.,   Kansas  City.  Mo .Mar.  28 

Adv.  Mar.  28. 

.Mar.  31.  Washington,  D.  C..  Adv.   Mar.  21 Mar.  21 

Apr.    1.  Boulder,  Colo Mar.  21 

Apr.    1.  Chtistlanbnrg,  Va -Mar.  21 

Apr.    1.  Clearfield.   Pa Mar.  14 

Apr.    1.  Toronto,  Ont,  Adv.Feb.  28  to  Mar.  14. Feb.  28 

Apr.    2.  Cleveland,  O.,  Adv.   Mar.  28 Mar.  28 

Apr.    2.  Yonkers,    N.    Y Mar.  21 

Apr.    2.  Brooklyn,    N.    Y Mar.  21 

Apr.    3.  Toledo,  O Mar.  28 

Apr.    3.  Joliet,    III Mar.  21 

Apr.    3.  Weir,   Atlantic  City,   N.   J Mar.  28 

Adv.  Mar.  28. 

Apr.    3.  Cleveland.  O Mar.  14 

Apr.    3.  Brookville,    O Mar.  14 

Apr.    0.   Fargo.    N.    D Mar.  28 

Apr.    fi.   Richmond.  Va Mar.  28 

Apr.    fi.  Jacksonville,    Fla Mar.  28 

Apr.    6.  Fargo.  N.  D Mar.  14 

Apr.    7.  lyatonia,    Ky Mar.  28 

Apr.    7.  Blloxl.    Miss Mar.  21 

Apr.    7.  Truman,   Minn Mar.  21 

Apr.    8.   Brooklyn,    N.    Y Mar.  28 

Apr.    ».   Pipe.    Boston.    Mass.,  Adv.  Mar.  28.  ..  .Mar.  28 

Apr.    ft.   Dyersburg,    Tenn Mar.  28 

Apr.  1 4.  Tower,   Marshall,  Tex .Mar.  28 

Apr.  l,-i.   Entield,    N.     H .Mar.  28 

Apr.  l.">.  Wilmington.    O .Mar.  28 

Apr.  IG.  Cleveland.   O.,  Adv.    Mar.    28 Mar.  28 

Apr.  20.  Oakland   Citv.    Ind Mar.  21 

Apr.  27.   Winnipeg,    >lan.,   Adv.    -Mar.    7 Mar.  27 

Maj    1,  Chinook,  Mont Feb.    7 

May  12.  lV)ronto.    Ont Mar.  21 

Quincy.    Mass '.......  Mar.  28 

Lonaconing,   Md Mar.  28 

SEWEEAGB  AND  SEWAGE  DISPOSAL, 

Mar.  30.  Sandusky,  O Mar.  28 

Mar.  3<i.  Scrantoo,  Pa.   Mar.  28 

Mar.  30,   Peoria,   III Mar.  28 

Mar.  30.  Toledo,   O Mar,  21 

Mar.  30.  Corry,    Pa Mar,  14 

Mar.SO,  South   Bethlehem,   Pa Feb.  28 

Adv.  Feb.  28  to  Mar.   21. 

Mar.31.  Walkerville,    Ont Mar.  28 

Apr.    1.  Burlington,    Kan Mar.  28 

Apr.    1.   North    Braddock.    I"a .  Mar.  28 

Apr.    1.  I>oB  Angeles.   Cal Mar.  28 

Apr.    1.  Tacoma,    Wash Mar.  14 

Apr.    2.  Cleveland,  O Mar.  14 

Apr.    2.  Cincinnati,   O Mar.  14 

Apr.    3.  Balem,  O Mar.  14 

Apr.    3.  <;ios»p<jrt,    I"a .Mar.  28 

Apr.    4.   Plymouth.  Mass.,  Adv.   Mar.  28 Mar.  28 

Apr.    6.  Sheboygan,    Wis Mar.  28 

Apr.    fi.  Ottumwa.  la .Mar.  28 

Apr.    fi.   Boone,  la Mar.  28 

Apr.    «.  Vlcksburg.    .Miss Mar  28 

Apr.    6.  Madrid,   la Mar,  14 

Apr.    6.  Canton,   O Feb  28 

Apr.    6.  Vallejo,  Cal Feb.  21 

Apr.    7.  Corinth.  -V.  Y.,  Adv.   Mar.  28 .Mar.  28 

Apr.    7.  Calpeper,  Va Mar.  '28 


.\pr.     8.  Cannjohnrio,  .N.  Y Mar.  28 

Apr.    !i.  lirldgeport,     Coun Mar.  28 

Apr.  i:t.  Toledo,  () Mar.  tf8 

Apr.  14.  Columlnis,  ().,  Adv.  Mar.  28 Mar.  28 

.\pr.  1,'..  tilenville,  O •. .Mar.  28 

Apr.  28.  Cape  May.  N.  J Mar.  28 

Apr.  —  Crookston,  Minn Feb.  21 

Muncle,   Ind.,  Adv.   Mar.  21 Mar.  21 

— ■ — • —  Port    Huron,    Mich Mar.  14 

BRIDGES. 

.Mar.;iO.  Washington.  D.  C..  Adv.  Mur.  7  to  28.  ..Mar.    7 

.Mar.  31.   Benwood.  W.  Va Mar.  28 

Apr.    1.  Atlantic  City.   N.  J.. . Mar.  14 

Apr.    2.  Erie,   Pa..   Adv.    .Mar.    21 Mar.  21 

Apr.    4.   Iliiiralo.  .N.  Y.,  Adv.  Mar.  28 Mar.  28 

Apr.    ti.   Montgomery,    Ala Mar.  28 

A|>r.    fi,    Palnesville,  <) .Mar.  28 

Apr.    fi.   .San    Luis    Obispo,    Cal .Mar.  28 

Apr.    «.  Pctrolea.    Ont Mar,  21 

Apr.    6,  Grand   Forks,   N.    D Mar.  21 

Apr.    7.  New  York,  N.  Y Mar.  21 

Apr.    ,S.  Cniwfordsvliie,    Ind .Mar.  28 

Apr.  11.   Akron,   o Mar.  28 

Apr.  13.  San   Bernardino,  Cal .Mar.  21 

Apr.  14.  Columbus,   O Mar.  14 

Apr.  14.   Boston.  Mass.,  Adv.  Mar.  28 .Mar.  28 

-Vpr.  ](i.   Scottsdale,    Pa Mar.  28 

Apr.  20.  Janesville,    O Mar.  28 

May     4.   Quincy,  Cal .  .Mar.  28 

PAVING  AND  ROADMAKING. 

-Mar.  30.   Albany,    N.    Y Mar,  28 

Mar.  30.   St.     Paul,     Minn .Mar.  28 

Mar.  31.   Keloit,   Wis Mar.  21 

Mar,  31.  Waukesha,  Wis .Mar.  li 

Mar.  31.  Toms  River,  N.  J Mar.    7 

Mar.  —  San  Diego,  Cal Jan.  31 

Apr.    1.  Wilmette,   111 Mar.  28 

Apr.    1.  Brooklyn,    N.    Y Mar.  21 

Apr.    1.  Dunkirk,   N.    Y Mar.  14 

Apr.    2.   Chicago.   Ill Mar.  28 

Apr.    2.   Philadelphia,    Pa Mar.  28 

Apr.     2.   Jersey    City.    N.    J Mar.  28 

Apr.    2.  Cleveland.     O,     . Mar.  28 

Apr.    3.  (jrand    Rapids,    Mich .Mar.  28 

Apr.    3.   New   Brighton,   N.    Y' Mar.  28 

Apr.    3.  Salem,    O Mar,  14 

Apr,    4,  Greenville,    O Mar,  14 

.■Vpr,    6.  Wiiliamsport,    Ind.  • Mar,  21 

Apr.    (i.   Houston,   Tex Mar.  28 

Apr.    fi.   New    Bedford,    Mass Mar.    7 

Adv.   .Mar.   7,   14,  28. 

Apr.    6.  Vallejo,  Cal Feb.  21 

Ai)r.     7.   Tampa.   Kla Mar.  28 

.\|ir.     7.   New  York.  .N.  Y Mar.  28 

.-Vpr.    7.  Cellna,    O Mar.  21 

Apr.    O.    Inmtiui.    O ; .Mar.  28 

Apr.  1(1.   .Napoleon,  O Mar.  28 

Apr.  10.   Windsor,    Ont Mar,  14 

Apr.  10.  Tacoma,   Wash Mar.  14 

Apr.  11.   Youngstown.     O Mar.  28 

Apr.  13.  Cincinnali.  o Mar.  28 

Apr.  13.   CoUimbus.   o Mar.  28 

.Vpr.  1.!.   Houston,    Tex .Mar.  18 

Apr.  13.  Toledo.  O Mar.  21 

Apr.  1 4.  Trenton.    .\.    J Mar.  28 

Apr.  14.   SI.    Louis.    .Mo Mar.  28 

Apr.  14.   Massillon,    O Mar  28 

.Vpr.  ],">.  GlenvlUe.    f) Mar.  28 

Apr.  1,">.   Des   .Moines,    la Mar.  28 

Apr.  ],">.  Traverse  City.  Mich Mar.  14 

Adv.  Mar.  14  to  28. 

Apr.  10.   WilliarasiHirt,   Pa.,  Adv.    Mar.  28 Mar,  28 

Apr.  1  fi.   Findlay,  O Mar.  21 

Apr.  1 8.   Salem,   O Mar.  28 

Apr.  18.  Evansville.    Ind Mar.  14 

Apr.  20.  (Cincinnati.  O Mar.  28 

.Vpr.  20,   New   AliMiny,   Ind Mar.  28 

Ajir,  21 .   Nevada,    Mo Mar.  28 

Apr,  21.  Cincinnati.    O Mar.  28 

Apr.  21.   Shawnee.  Okla.  Ter..  Adv.  Mar.  21,  28.  .Mar.  21 

Apr.  27.   Lafayette.    Ind Mar.  28 

Apr.  28.  Cape  May,  N.  J Mar.  28 

Muncie,   Ind.,   Adv.    Mar.   21 Mar,  21 

POWER,  GAS  AND  ELECTRICITY. 

Mar.  31.  BInghamton.   N.  Y' Feb.  28 

Apr.    1.   Hall imore.    .Md Mar  28 

Apr.    1.  Quincy.    Ill Mar.  21 

Apr.    2.  Boston,    Mass Mar.  21 

Apr.    4.   Ft.    Pickens.    Fla Mar.  21 

Apr.    fi.   Webster  Groves.  Mo Mar,  21 

Apr.    6.   Berkeley.   Cal Mar.  21 

Apr.    7.  Copenhagen,    Denmark    Feb.  28 

Apr.    7.  Oneida.   N.   Y Feb.    7 

Apr.  ■  8.  Ft.    Rosecrans,   Gal Mar.  21 

Apr.  13,   Columbus.    O Mar.  28 

Apr.  1."i.    Wilmington,    O Mar.  28 

Apr.  1 .").   Llver])ool,    .\,    S Mar.  28 

GOVERNMENT  WORK. 

.Mar.31.   Portsmouth.    .\.    II .Mar.  28 

Apr.  1.  Ft.  (ireble.  R.  I..  Adv.  Mar.  14.  28... Mar.  14 
Apr.     1,   Grand  Rapids.   .Mlcb...Vdv.  .Mar.  7  to  28.Mar.     7 

Apr.    2.  Tompklnsvllle,    N.    Y Mar.  21 

Apr.    2.  Wilmington,    Del Mar.  14 

Apr.    2.    Pbiladcliihia.    I'a..   Adv.    Mar.  7  to  28.  .Mar.    7 

Apr.    3.   Ft.   Sheridan,  111 <.Mar.  28 

Apr.    4.   Mi.rilgonicry,   Ala ■ Mar.  28 

Apr.    4.   WiisliiiiK'lou.    D.    C Mar.  28 

Apr.    4.   Montgomery,    Ala.,  Adv.  Mar.  7  to  28.  .Mar.     7 

Apr.    4.  Charleston.  S.  C ....Feb.  28 

Apr.    6.   San    Francisco,    Cal , . .  .Mar  21 

Apr.    fi.   Ft.    ICthan  Allen.  Vt,.  Adv,  Mar.  21,  28.Mar.  21 

Apr.    (i.   New   York,  N.  Y.,  Adv.  Mar.  21,  28 Mar.  21 

Apr.  fi.  F't.  Riley.  Kan..  Adv.  Mar,  14  to  28,  .  .Mar  14 
Apr.    fi.   Ft.  Caswell.  N,  C  Adv.  Mar.  14  to  28. .  Mar.  14 

Apr.    6.  Minneapolis,  Minn , Mar.  14 

-Apr.     8.   Ft.  Snelling.  Minn ,Mar  28 

Apr.    8.   N«-w   York.    \.   Y..  Adv.   Mar.   28 Mar.  28 

Apr.    8.  Port    Townsend,   Wash .Mar  "1 

Adv.  Mar.  21.  2.8. 

Apr.    8.  Richmond.    Ky Mar.  14 

Apr.    !).   San   Francisco,  Cal Mar.  21 

Apr.    9.   Mobile,   Ala , Mar  14 

Apr.    9.   Biloxi,    Miss Mar  21 

Apr.  10.  Ft.    Mansfield,    R.    I , Mar.  21 

Apr.  10.  Port  Townsend,  Wa.sh..  Adv.  Mar.  21 .  .Mar.  21 
April.  Petoskey,  .Mich..  Adv.  Mar,  14  to  28,  .,  Mar.  21 
Apr.ll.  Mar(|uette.  Mich,,  Adv,  Mar.  14  to  28.  .  Mar.  14 
Apr.  11.  Cluittanooga.  Tenn.,  Adv.  Mar.  7  to  28.  Mar  7 
Ajir,  13.   Ft.   .McKlnley,   .Me..   Adv,    Mar.   28.... Mar  28 

Apr.  14.   Portland.   Me..  Adv.   Mar.   21,  28 .Mar.  21 

A|)r.14.  Washington.  I).  ('..  Adv.  Miu-.  14  to  28.  Mar.  1  4 
Apr.  l.">.  New  York.  .\.  Y.,  Adv.  .Mai-.  21,  28.  ..  ..Mar.  21 
A|)r.  1.-..   Ft.  Grcblc.  R,  I.,  Adv.  Mar.  21,  28...  Mar.  21 

Apr.  1  .'i.  Norfolk,  Va Mar.  21 

Apr.  1.").  Pincrldge     S.    D Mar.  21 

Apr.  10.  Ft.  Washington,  Md Mar.  28 
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Ft.    Iliiiit,    Va Mar.  28 

Piiiladclpliia.  Pa - Mar.  28 

St.    Augustine,    Fla Feb.  21 

Adv,  Feb,   21,  .Mar.   7.  21,   28. 

Ft.   Hancock,   N.  J Mar.  28 

Boston,  Mass Mar.  28 

Ft.  Ringgold,  Tex..  Adv.  Mar.  28 Mar.  28 

l<"t.    Barrancas,  Fia Mar.  28 

New  York,  N  -T.,  Adv.   Mar.  21.  28... .Mar.  21 

New  Ydrk,  N.  Y.,  Adv,   .Mar.   28 Mar.  28 

Nashville.  Tenn.,  .'.dv.   .Mar.  21.  28... Mar.  21 

New  York.  N.  Y.,  .'.dv.    Mar.  28 Mar.  28 

New    liondcm,  Oonn.,  Adv.   Mar.  28... Mar.  28 

Ft.    1).    A.    Russell,   Wyo Mar.  28 

Mar(|uette,    .Mich Mar.  28 

Ft.  (iaines.  Ala.,   Adv.   Mar,   28 Mar.  28 

Boston,    Mass Mar.  28 

Denver,   Colo.,    Adv.    Mar.    28 Mar.  28 

Portland.   Ore. Mar  28 

Sitka.   Alaska   .Mar.  21 

Manila,  1'.  L,  .\dv.  .Mar.   14  to  28.... Mar.  14 

BUILDINGS. 

Church.   Warren.   Pa .Mar.  28 

I'lil).    Bidgs.,   .New  Orleans.   La Mar.  28 

School,   Brooklyn,  N.   Y' Mar.  21 

School,  New  York,   N.  Y' Mar  21 

Scliool,  Long  Island  Citv,  N.  Y Mar.  21 

School,  New  Brighton,  S.   I.  N.  Y....  Mar.  21 

Hotel,    Menasha.    Wis    .Mar.  28 

School,    .Minneapolis.    Minn Mar.  28 

Pub.    Budg.,   Alexandria,    La Mar.    7 

Court   House,    Billings,   Mont Mar.  14 

Waieliouse.   Des  .Moines.    la Mar.  28 

School.   Oxford,   o Mar.  28 

Court    h(juse,    Uussellvllle,    Ky Mar.  28 

Court  house.   Corslcana.   Tex Mar.  28 

School,   Bayonne,  N.  J Mar  21 

Hospital,   Charlottetown,  P.   E,  I Mar.  21 

Residence.    Cheyenne,    Wyo Mar.  21 

Hotel,    Dayton,    O Mar.  14 

School,  Grand  Forks,  N.  D Mar.    7 

Hospital,   Muskegon,  Mich Feb.  28 

Elevators  in  bus.  bldg8.,Tacoma, Wash. Feb.  21 

I'ul).     Bldg..     I'hllaiielphia,    I'a Mar.  28 

Church,  Cnsselton.  N.  1) Mar.  28 

School,    St.    Paul,    Minn Mar  21 

Hotel,    Beojldji,    Minn Feb.  21 

Library.   TaiinKm.    .Mass Mar  28 

Hospital,  Columbus,   O Mar,  14 

Sch(OTl.    Peoria.    Ill Mar.  28 

Church.  Saiilt  Stc.   Marie,  Out Mar  28 

.laii,    Louisville,   Ky ifar.  14 

School,  Mayville,  N.   D Mar,  14 

School,  liritton.  .S.  I) Mar.  28 

Court  bouse.  Troy.   N.  C Mar.  28 

Bus.   Bldg..  Chanute.  Kan Mar.  28 

Church.     Delano,    .Minn Mar.  28 

Scliool,   Brooklyn,   N.    Y Mar  28 

School.    Cincinnati,    O Mar  21 

Library,   Eau   Claire,    Wis .....Mar.  21 

School,  Cleveland,  O Mar  14 

Court  house,  Webster.  S.  D Mar.  21 

.Tail.    Morristown.    Tenn Feb.  28 

Lihraiy.    l>ts    Moines.    la Mar  28 

City   Hall.  Atliims.  (Ja..  Adv.  Mar.  28. Mar.  28 

Hospital.   Yankton.  S.   1) Mar  28 

i'ul).    Hldg..    itiHltleld.   S.    D Mar  28 

Bus.    Bldg..    St.    Mar.vs.    O Mar.  28 

.School,    Sheldon.    Ga Mar  28 

Htg.  System  in  Pub.  Bldg.,  Xenla,  6.  !Mar!  21 
Adv.   Mar.  21,  28. 

Htg.  Court  house,  Centervlile,   la Mar,  21 

School.   .Mansfield.  O Mar  28 

School.  .N'pw    Bedford.   .Mass Mar  28 

Library.   OIney.    Ill Mar  ''8 

Court  house.  Corslcana.   Tex Mar!  14 

Court  bouse,  .\l»nroev(lle,  Ala Mar  28 

Pub.    liUig.,    Lisbon.    O Mar  28 

School.    St.   Clair     Pa Mar!  28 

Library.  Jack.sonvllie,   Fla Mar.  28 

School.   Cleveland.   O Mar]  28 

S<h<Kil.    Retdsburg.    Wis Mar.  28 

Court  house.   Abbeville.  Ga Mar!  21 

Htg.  Court    house.   Sbakopee.  Minn... Mar  28 
I'aner  Plant,  etc..  Seven  Islands,  Que. Mar.  21 
Adv.   Mar.    21.  28. 
Coart   house,    Wray,   Colo Mar.  21 

MISCELLANEOOS. 

St.   Sprinkling.  Ottawa.  Ont Mar.  28 

Dredging.     Baltimore.    Md Mar.  28 

R.  U.  work.  Vancouver.  Wash Mar  28 

Cement,    Baltimore,    Md Mar  21 

Supplies.   Brooklyn,  N.    Y Mar  21 

Dredging,  New  Y'ork.  N.  Y Mar  28 

(iarb.    Disp.,    Chlcopee.    Mass Mar  28 

Supplies,  New  Y'ork.  N.  Y Mar.  28 

■;i.    Ry.    franchise,    Visalia.   l^al Mar  ''8 

Hospital   Equip.,  Johnson  City,  Tenn. .Mar  21 
Adv.  Mar.  21.  28. 

iOI.   li.v.  fianchi.se.   Hanford.  Cal Mar  ''S 

St.  Ry.  franchise,  Los  Angeles,  Cal... Mar.  21 

El.    Ry.  franchise.    Whittier,   Cal Mar  14 

R.  R.   Work.  Beckley.  W.   Va ...Mar!  21 

Harbor   work.   Queiiec.   ijwe .Mar.  28 

St.   It.   It.  f  ranch !.'»•.  San  Jose.  Cal .  .  .  .  Mar!  28 
Harbor  Improv..   Falmouth.  Jamaica.. Mar    '1 

Diwlging.    lionohilu.    II.    I jinr  -'8 

•04   II    it..  Oodnadatta.  So.  Australia.  .Feb.  21 


PROPOSALS. 


Tenders  for  Lime  Recovery  Plant. 

MANIFACTIRE    OF    LIME    FROM    SLUIXJE. 

Sealed  proposals,  addressed  to  the  chairman  of  the 
Fire.  Water  and  Liglit  Committee  for  the  supply  of  a 
recovery  plant  for  the  lime  used  in  the  water  soften- 
ing process;  will  l)e  received  at  tlie  office  of  the  under- 
signed up  to  8.30  P.  M.  (m  Monday,  April  27. 

i'ull  information  and  a  sample  of  the  lime  sludge 
will  l>e  furnished  Intending  bidders  upon  application 
to  II.  N.   Ruttan,  City  Engineer. 

Each  proposal  must  be  accompanied  by  an  accepted 
cheque  or  cash  deposit  for  the  sum  of  S.'iOO,  which  will 
lie  suliject  to  forfeiture  in  case  of  failure  on  the  part 
of  tiie  contractor  to  enter  into  a  written  contract  if 
called  upon   to  do   so. 

The  city  reserves  the  right  to  re.|ect  any  or  all  ten- 
ders or  to  accept  any  bid  which  apjiears  ndvantagemis 
to   the  City   of  Winnipeg. 

C.   J.    BROWN.  City  Clerk. 

City  Clerk's  Office,  Wianipeg.  March  2l8t,  1903, 


ArKii-  4,  1903. 


THE    ENGINEERING    RECORD. 


337 


THE    ENGINEERING    RECORD 

Published  Weekly  by  the 
McGRAW   PUBLISHING  COMPANY, 

MAIN  OFFICES  : 
114  Liberty  Stheet,  New   Yoke. 

BRANCH  OFFICES: 

I'Hii.ADELi'HiA  :    929  Chestnut  Street. 

Chicago:    1140  Monadnock  Block. 

London  Office,  Hastings  House,  Norfolk  St.,  Strand. 


Subscription  Rates  : 

United  States,  Canada  and  Mexico Jf5.00  a  year 

Foreign   subscription fi.OO  a  year 

25  shillings.  2.'>  marks.  yi  francs. 

Foreign  subscriptions  may  be  sent  to  our  London  ofBce. 


Remittances  should  be  made  by  check,  New  York 
draft  or  money  order  in  favor  of  The  E.NiiiNEERixG 
UEfdiiD.  No  responsibility  is  assumed  for  payments 
made  otherwise,  except  those  for  subscriptions  to  the 
International  News  Company,  London,  or  our  London 
office. 


Entered  at  the  New  Y'ork  Post  Office  as  Second  Class 

mall  matter. 

Copyright  1902,   by  The  McGraw  Publishing  Co. 

TABLI-:  OF   LEADING   AKTICLIiS. 

Ihe  General  Theory  of  Flexure 3:{7 

Enlarging    and    Remodeling    the    Manhattan    Life 

Building.      ( Illustrated)    338 

The  Buffalo  Breakwater  System.      (Illustrated)..    343 
The  Valtelllna  HydroElectrle   Power   Plant.      (Il- 
lustrated)         347 

Fire  in  an  Iron  and  Steel  Frame  Building :    34.S 

A   Rod  for  Rapid  and  Accurate  Leveling.      (Illus- 
trated)        34!J 

The    Distinction    Between    Repairs    and    Improve- 
ments and  a  Proposed  Classification  of  Railroad 

Maintenance  of  Way   Expenses S.jO 

Ventilation    and    Heating    in    the    Palace    of    the 

Crown    Prince  of  .lapan.      (Illustrated) 3,"i2 

Water    Supply   and   Distribution   In   the   Corn    Ex- 
change Bank  Building.  New  Y'ork.     (Illustrated)    3.").") 

Beginning  with  this  issue  The  Engineering 
Record  will  contain  four  more  reading  pages 
than  it  has  hitherto.  It  will  be  the  con- 
stant aim  of  the  editors  to  fill  all  the  pages 
with  material  of  interest  and  value.  Space 
will  be  available  for  suitable  contributions  from 
our  friends,  and  "Letters  to  the  Editor"  and 
"Inquiries"  will  be  received  with  pleasure. 
Early  intelligence  for  the  contrg,cting  news  and 
personal  columns  are  always  acceptable. 

The  General  Theory  of  Flexure. 

There  is  no  other  one  stress  condition  which 
is  so  frequently  found  in  engineering  practice 
as  that  of  flexure,  nor  is  there  any  one  of 
greater  importance  in  engineering  design 
either  from  a  theoretical  or  practical  point 
of  view,  if,  indeed,  any  distinction  whatever 
can  be  drawn  between  those  points  of  view 
As  a  natural  result  of  this  fact  engineering  lit- 
erature has  teemed  with  treatments  of  various 
applications  of  flexure  from  Euler's  time,  or 
earlier,  to  the  present.  Abstract  mathematical 
analyses  and  mere  "rule  of  thumb"  methods 
have  been  employed  in  order  to  reach  formulae 
or  other  results  capable  of  affording  to  the 
structural  practitioner  all  that  he  requires  in 
dealing  with  pieces  of  material  of  whatever 
kind  subjected  to  bending  or  bending  in  com- 
bination with  other  stress  conditions.  Doubt- 
less much  benefit  has  been  derived  from  those 
many-sided  attaclcs  on  the  general  problem,  but 
it  is  a  rather  remarkable  fact  that  in  all  struc- 
tural operations  of  a  practical  character  the 
simple  formulae  for  what  is  really  the  special 
case  of  a  straight  beam  subjected  to  parallel 
loading  normal  to  its  axis  are  essentially  all 
that  are  ever  used. 

One  of  the  most  elaborate  and  elegant  of  latp 
analyses  of  the  general  case  of  flexure  is  that 
of  Professor  L.  J.  Johnson,  memiier  of  the  Bos 
ton  Society  of  Civil  Engineers,  published  in  the 
Journal  of  the  Association  of  Engineering  So- 


cieties, for  May,  1902,  which  in  the  main  fol- 
lows the  general  methods  of  MUUer-Breslau. 
although,  as  stated,  advantage  has  been  taken 
of  different  papers  by  Mohr,  Land,  and  other 
authorities.  He  uses  both  analytic  and  graph- 
ical methods  of  analysis  and  resorts,  also,  to 
the  Kernel  method  to  make  a  perfectly  general 
solution  for  cases  of  both  pure  flexure  and  those 
of  combined  flexure  and  direct  stresses  of  ten- 
sion or  compression.  Every  practitioner  inter- 
ested in  a  thorough  treatment  of  simple  or  com- 
bined flexure  will  find  much  of  practical  value 
in  Professor  Johnson's  paper,  although  it  must 
be  admitted  that  any  reader  who  has  not  well 
in  hand  advanced  methods  of  analysis  will  be 
somewhat  handicapped  by  any  lack  of  mathe- 
matical facility.  In  order  to  show  the  thor- 
oughly practical  character  of  these  investiga- 
tions, the  author  treats  the  case  of  a  Z-bar  pur- 
lin in  a  sloping  roof  subjected  to  vertical  load- 
ing. The  results  of  this  treatment  demon- 
strate clearly,  if  such  a  demonstration  were 
needed,  that  the  problem  is  completely  solved 
for  such  a  case  or  any  other  of  a  general  char- 
acter. It  must  be  borne  in  mind,  however,  in 
dealing  with  all  such  analytical  problems  that 
what  is  needed  is  not  involved  or  highly  refined 
processes  which,  while  carrying  the  stamp  of 
extreme  accuracy,  are  after  all  approximate 
and  possibly  even  loosely  approximate,  in  view 
of  the  actual  conditions  in  which  a  member 
like  that  of  a  roof  purlin  is  found,  as  a  mat- 
ter of  fact,  and  as  Professor  Johnson  himseW 
indicates,  a  roof  purlin  is  not  generally  free  to 
bend  in  the  plane  of  slope  of  the  roof,  that 
freedom  existing  only  in  a  direction  normal 
ta  that  slope.  This  condition  alone  makes  the 
utmost  nicety  of  refinement  of  formulae  no 
jpore  nearly  accurate  than  the  simplest  fiexure 
formulae  of  the  class  ordinarily  employed. 

Again,  both  in  Professor  Johnson's  analysis 
and  in  every  one,  we  believe,  ever  proposed  to 
reach  the  highest  degree  of  accuracy  through 
advanced  methods  of  analysis,  the  condition  of 
pure  flexure  unaffected  by  changes  of  length 
of  span  or  piece  by  longitudinal  stresses  has 
been  assumed.  This  in  itself  in  some  of  the 
most  important  practical  cases  is  a  source  ~bt 
gross  error.  As  a  naatter  of  fact  an  accurate 
theory  of  combined  simple  flexure  and  direct 
stress,  for  many  cases  found  by  the  engineer  in 
his  practice,  is  yet  to  be  written,  although 
tliere  are  approximate  methods  of  treatment 
which  are  probably  near  enough  for  all  ordinary 
purposes.  The  usual  formulae  employed  in 
the  design  of  eye-bars  or  other  tension  mem- 
bers and  columns  are  approximate  only,  and 
while  they  are  sufficiently  near-  for  the  usual 
cases  of  engineering  practice,  they  fall  far  short 
of  giving  all  that  can  be  desired. 

Finally,  as  has  before  been  observed  in  these 
columns,  the  common  theory  of  flexure  is 
treated  in  all  but  a  very  few  text  or  other  books 
as  a  pure  assumption  in  which  the  real  con- 
ditions of  application  of  the  theory  are  entire- 
ly lost.  Phenomena  of  flexure  are  considered 
and  the  designs  of  beams  or  girders  are  made 
as  if  the  common  theory  of  flexure  were  accu- 
rately applicable  for  all  lengths  of  span.  In 
reality  that  theory  can  only  be  applied  with 
accuracy  to  beams  whose  lengths  in  reference 
to  their  depths  are  far  greater  than  those  fre- 
quently found  in  engineering  practice.  It  is  a 
matter  of  common  recognition  that  the  applica- 
tion of  the  common  theory  of  flexure  to  the 
bending  of  pins  in  pin-connected  bridges  is  a 
crude  procedure,  but  fully  justified  by  the  fact 
that  there  is  no  other  procedure  available,  com- 
pensation being  made  for  the  obvious  errors  of 
theory  by  the  use  of  suitable  empirical  quan- 
tities. It  is  not  so  commonly  recognized,  how- 
ever that  in  many  solid  beams,  like  those  of 
timber   with   lengths  commonly  employed,   the 


ordinary  formulae  of  flexure  are  loosely  ap- 
proximate at  best,  and  the  same  observation 
may  be  made  in  connection  with  many  plate 
girders  constantly  used,  especially  in  bridge 
construction. 

It  will  be  obvious  to  a  careful  thinker  that 
what  is  most  needed  at  the  present  time  in  con- 
nection with  the  general  theory  of  flexure  is 
not  so  much  an  enhanced  reflnement  of  analytic 
treatment  in  the  use  of  the  ordinary,  recognized 
theory  of  flexure,  but  the  determination  of  for- 
mulae which  will  express  with  reasonable  ac- 
curacy and  simplicity  the  actual  stress  condi- 
tions in  a  great  class  of  structural  members 
commonly  employed  in  engineering.  In  this 
respect  engineering  science  has  made  exceed- 
ingly little  progress  for  fifty  years.  There  has 
been  much  development  in  the  applications  of 
formulae  based  upon  hypotheses  employed  for 
more  than  half  a  century.  Indeed,  the  funda- 
mental flexure  formulae  as  developed  by  Ran- 
kine  have  scarcely  been  improved  upon  since 
his  time,  and,  consequently,  there  is  a  real 
hiatus  in  respect  to  the  recognition  of  true 
stress  conditions  as  now  found.  '  If  the  flexure 
of  short  beams  and  of  columns  such  as  are 
ordinarily  employed  in  engineering  practice 
could  be  accurately  treated  and  expressed  with 
reasonable  simplicity,  a  long  step  in  advance 
would  be  taken  in  reference  to  the  theory  and 
design  of  those  members,  but  that  end  cannot 
be  attained  by  excessive  refinement  of  for- 
mulae based  upon  old  and  inaccurate  hypo- 
theses. 


Students   of   the    American   Institute   of 
Electrical  Engineers. 

On  March  27  the  board  of  directors  voted  to 
extend  certain  privileges  of  the  Institute  to 
young  men  regularly  pursuing  studies  in  elec- 
trical engineering  in  the  universities  and  tech- 
nical schools  or  through  the  help  of  correspond^ 
ence  schools  or  privately.  At  the  beginning 
of  the  year  local  meetings  of  the  Institute  were 
established  at  fourteen  technical  colleges,  and 
other  branches  have  been  formed  having  no 
connection  with  the  schools.  The  papers  and 
discussions  presented  at  the  monthly  meetings 
of  the  Institute  in  New  York  are  furnished  to 
the  branches  and  read  at  the  local  meetings 
ten  days  or  two-'weelife  later.  Papers,  by  the 
local  members  may  also  be  presented.  The 
privileges  extended  are  attendance  at  meetings 
of  the  Institute  except  such  business  meetings 
as  relate  to  the  management  of  the  Institute; 
receiving  the  regtilar  announcements  and- 
printed  copies  of  monthly  transactions;  and 
purchasing  the  semi-annual  bound  volumes  of 
the  transactions  at  f3.50  per  copy,  or  such  other 
price  as  may  hereafter  be  fixed.  The  condi- 
tions are  endorsement  by  one  member  or  asso- 
ciate; recommendation  by  the  board  of  exam- 
iners, and  approval  by  the  board  of  directors; 
an  annual  advance  payment  of  |3.00;  and  en- 
rollment by  the  secretary  as  a  student  of  the 
American  Institute  of  Electrical  Engineers. 
No  student,  however,  shall  have  these  privileges 
for  more  than  three  years,  and  these  privileges 
may  be  withdrawn  from  any  student,  at  any 
time,  by  a  majority  vote  of  the  directors. 


The  Sanitary  District  of  Chicago  has  assumed 
direct  control  of  the  work  on  the  Randolph 
Street  bridge,  and  will  continue  the  construc- 
tion, charging  it  to  the  contractor.  The  Ameri- 
can Bridge  Company  has  the  contract  for  the 
superstructure,  but  its  work  was  stopped  re- 
cently, owing  to  trouble  with  its  employes.  At 
the  last  meeting  of  the  drainage  board  Chief 
Engineer  Isham  Randolph  was  authorized  to 
employ  the  same  men  to  continue  the  work,  so 
that  it  may  be  finished  within  three  weeks. 
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Enlarging  and   Remodeling  the  Manhat- 
tan Life  Building. 

The  building  at  ti4-Gti-GS  Broadway  i-uaain.q; 
through  to  15-17-19  New  Street,  tor  the  .Man- 
hattan Life  Insurance  Company,  was  the  first 
of  the  very  tall  buildings  cf  New  York  Ciiy  to 
be  erected  with  the  steel  cage  construcliou.  and 
is  notable  for  being  the  first  building  evtr 
erected  on  pneumatic  caisson  founlalions  with 
transverse  cantilever  girders  extending  the  full 
width  of  the  building  by  which  the  eccentric 
column  loads  are  ail  made  concentric  with  the 
foundations.  This  building  was  commenced 
in  1892.  and  when  completed  in  May.  1S93.  it 
occupied  a  07x125  toot  lot.  The  external  side 
walls  vary  in  thickness  from  2  feet  8  inches  at 
the  bottom  to  12  inches  at  the  top.  being  heav'- 
ler,  however,  than  Is  necessary  under  the  pres- 
ent building  laws  and  in  fact,  almost  strong 
enough  without  the  support  of  the  steel  cage 
construction. 

On  the  east,  or  New  Street  side,  there  are 
eighteen  stories  and  on  the  Broadway  side 
seventeen  stories  above  the  ground  with  a  main 
roof  242  feet  from  the  curb.  In  the  center  of 
the  Broadway  front  a  tower  30  feet  sqMare  and 
34  feet  high  rose  two  stories  above  the  main 
roof  level,  and  was  surmounted  by  a  pmaller 
circular  tower  with  a  tall  dome  and  lantern 
leaching  to  a  total  height  of  350  feet  from  the 
curb  to  the  base  of  the  fiagstaff.  The  tower  was 
flanked  by  low  domes  at  the  corners  of  the 
building,  and  the  front  was  symmetrically  pan- 
elled and  decorated  with  belt  courses,  columns 
and  arches.  The  motive  was  developed  from 
the  center  entrance  arch  and  tower  and  dome 
construction,  and  the  design  was  of  Italian 
renaissance,  the  Broadway  front  being  face;! 
with  limestone  and  the  other  walls  with  brick, 
trimmed,  on  the  New<«Street  front,  with  terra 
cotta. 

All  the  walls  are  independent  of  the  floors  and 
are  carried  on  girders  connected  to  the  columns 
at  every  story,  except  the  Broadway  front  of 
stone  masonry,  which  is  built  on  separate  foot- 
ings independent  of  the  steel  framework. 

The  steel  construction  is  of  standard  design 
without  many  unusual  features.  The  main  col- 
umns are  cast  iron  up  to  the  sixth  floor  and 
riveted  steel  above  that  level,  all  ot  them  hav- 
ing rectangular  cross  sectioni«.  Wind  Dracing 
was  provided  by  angle  iron  knee  bmces  be- 
tween the  columns  and  the  wall  girderh  above 
the  fifth  floor.  Below  that  level  these  braces 
are  omitted  to  avoid  the  imposition  of  bending 
stresses  on  cast  iron  columns. 

Special  floor  girders  are  introduced  at  the 
Fecond  story  to  allow  the  upper  sections  ot  side 
wall  columns  there  to  overhang  the  lower  ones. 
There  are  longitudinal  trusses  in  the  fourteenth 
story  to  avoid  the  use  of  obstructing  columns 
in  a  portion  of  the  thirteenth  story,  and  there 
are  lattice  girders  in  the  seventeenth  story  to 
receive  the  base  of  the  100-foot  tower  and  dis- 
tribute its  weight  and  wind  pressure  through 
the  framework  of  the  building  below  this  level. 

At  the  base  of  the  tower  in  the  eighteenth 
floor  or  roof  level  of  the  Broadway  front,  there 
was  built  a  rectangular  framing  of  lattice  and 
plate  girders  with  floor  beams  having  their 
upper  surface  covered  with  a  solid  floor  of  steel 
trough  construction,  giving  great  solidity  and 
lateral  rigidity  for  the  connections  of  the  four 
main  columns  at  the  corners  of  the  tower,  which 
were  made  with  special  cross  sections  built  up 
of  channels  and  angles  and  were  braced  to- 
gether with  horizontal  and  diagonal  members 
which  virtually  formed  braces  on  all  faces  of 
the  tower. 

At  the  twentieth  floor  level  the  columns  sup- 
ported an  overhanging  platform  of  beams  and 
girders  on  which  tjiere  was  a  concentric  circu- 


lar ring  about  24  feet  in  outside  diameter  which 
received  the  feet  of  sixteen  latticed  columns 
with  I  shaped  cross  sections.  These  columns 
extended  vertically  for  27  feet  to  the  twenty- 
first  floor  level  and  thence  curved  inwards  to 
form  the  framework  of  the  dome  roof  and  abut- 
ted at  the  upper  ends  against  the  web  of  a 
plate  girder  drum  5%  feet  in  diameter  which 
supported  the  angle  iron  framework  of  the  lan- 
tern about  15  feet  high.  The  walls  of  the 
dome  and  tower  were  built  with  fireproof 
blocking  and  stiffened  laterally  with  horizontal 
angles  riveted  to  the  columns  and  ribs.  The 
dome  and  tower  were  proportioned  to  resist  a 
wind  pressure  of  30  pounds  per  square  foot  of 
vertical  surface  exposed  and  the  connections  to 
the  solid  floor  at  roof  level  and  to  the  main 
columns  below  were  proportioned  for  the  heavy 
pressures  and  tension  strains  thus  developed. 

Messrs.  Kimball  and  Thompson  were  the 
architects  for  the  original  building.  Mr.  Chas. 
().  Brown  was  the  consulting  engineer,  Sooy- 
smith  &  Company  were  the  contractors  for  the 
foundations  and  the  Pencoyd  Bridge  Company 
was  the  contractor  for  the  structural  steel  work, 
the  design  and  erection  of  which  were  described 
in  the  issues  of  The  Engineering  Record  for 
Jan.  20,  Aug.  18,  Nov.  17  and  Nov.  24,  1894,  and 
Oct.  27,  1895. 

Recently  the  Manhattan  Life  Insurance  Com- 
pany acquired  the  property  at  the  north  of  their 
present  building,  running  through  from  Broad- 
way to  New  Street  with  a  frontage  ot  2(i  feel 
on  each  street,  for  the  purpose  of  extending 
the  building  for  the  introduction  of  a  new  bat- 
tery of  elevators.  After  determining  the  gen- 
eral plan,  the  front  was  studied  out  in  two 
ways;  one  to  make  an  entirely  independent 
front  on  Broadway  not  attempting  to  follow  the 
old  design,  and  the  other  to  extend  the  front  in 
the  same  design  by  removing  the  north  pavilion 
of  stone  work  and  widening  the  arcade  be- 
tween the  two  pavilions,  changing  the  center  of 
the  tower  and  dome,  making  it  elliptical  in 
shape,  and  thereby  bringing  all  of  the  fixtures 
to  the  same  center,  and  uniformly  treating  the 
whole  of  the  old  and  new  property. 

The  first  plan  was  rejected  owing  to  the  fact 
that  it  would  make  too  narrow  a  building  and 
would  not  give  any  increased  facilities  in  the 
tower;  the  second  one  was  adopted  because  it 
retained  the  motive  of  the  original  design,  in- 
creased the  magnitude  of  the  building  and  made 
it  more  complete.  The  main  entrance,  owing 
to  existing  leases  cannot  yet  be  shitted,  but 
when  this  is  done  there  will  be  nothing  left 
to  indicate  that  an  addition  has  been  made. 
Such  an  addition  would  scarcely  be  possible 
for  such  a  high  and  massive  building  if  it  were 
not  that  caisson  foundations  exist  in  the  old 
portion  and  new  caissons  were  sunk  for  the 
new  portion.  In  changing  the  tower  the  main 
ribs  were  kept  in  their  original  position  until 
the  lattice  columns  and  ribs  of  the  new  portion 
were  in  place  and  diagonally  braced;  then  four 
of  the  old  ribs  were  removed  and  the  connect- 
ing girders  and  bracing  riveted. 

The  interior  arrangement  and  the  steel 
framework  of  the  extension  were  designed  to 
conform  in  most  respects  with  the  original 
building  and  were  of  standard  construction, 
jiresenting  special  features  chiefly  in  the  con- 
nections with  the  old  building.  The  difficulty 
ot  thus  making  a  radical  change  in  the  dimen- 
sions and  proportions  of  the  building,  notable 
for  its  special  design,  was  increased  by  the 
change  of  the  relative  dimensions,  which  made 
the  new  work  actually  wider  and  apparently 
more  massive  than  the  old.  All  the  cut  stone 
V«cp  masonry  in  the  northern  panel  of  the  front 
was  carefully  removed,  each  stone  numbered 
to  correspond  with  location  diagrams  an'l 
stored  In  order.     The  special  steel  members  of 


the  panel  construction  were  similarly  removed 
and  marked  ready  for  re-erection  in  the  corre- 
sponding positions  on  the  face  of  the  extension. 
When  the  new  columns  and  girders  were 
( ompletely  erected,  the  face  work  in  the  center 
panel  of  the  original  front  was  extended  by 
duplication  for  a  distance  of  about  26  feet  and 
joined  to  the  front  of  the  side  panel,  which  had 
been  previously  removed  and  then  re-erected  on 
the  new  frame.  The  entire  plan  involved  little 
disturbance  of  any  part  of  the  existing  build- 
ing below  the  level  of  the  main  roof,  further 
than  is  required  by  tearing  out  the  north  wall 
and  connecting  the  old  and  new  floor  systems, 
and  it  has  now  progressed  to  completion  of  the 
v.'ork  without  material  disturbance  ot  ^ny  ot 
the  tenants  who  occupied  the  whole  of  the 
building,  excepting  two  stories  which  are  used 
by  the  owners  for  their  general  oflTices. 

Above  the  seventeenth  story  the  tower  v/as 
used  for  dining-rooms  for  the  Manhattan  Life 
Insurance  Company  and  6,000  feet  of  space  for 
rental ;  the  radical  changes  in  its  construction 
required  it  to  be  vacated  and  the  whole  tower 
was  thoroughly  disarranged  by  its  conversion 
into  the  new  one.  This  will  amount  to  rebuild 
ing  it,  since  the  extension  will  be  so  large  in 
proportion  to  the  old  tower  that  it  will  be 
equivalent  to  building  several  new  main  floors 
across  the  end  of  the  building,  and  these  must 
be  connected  with  the  whole  structure  and 
their  columns  must  be  built  up  in  extension  ot 
those  already  existing  in  the  lower  stories. 
This  involves  the  erection  of  a  considerable 
number  of  floor  beams  and  the  re-arrangement 
and  re-inforcement  of  some  of  the  old  ones,  as  is 
indicated  by  the  diagrams  for  the  tower  con- 
si  ruction. 

This  enlargement  of  the  building  provides  for 
an  advantageous  rearrangement  of,  and  addi- 
tion to,  the  elevator  shafts  and  main  halls, 
enabling  the  former  to  be  moved  to  the  north 
side  of  the  building  and  the  latter  to  be  ex- 
tended from  them  to  the  longitudinal  wall  of 
the  light  court,  thus  making  much  more  con- 
venient, attractive  and  roomy  entrances  for  the 
suites  of  offices  in  the  different  stories,  and 
adding  on  each  floor  1,230  feet  of  rental  space, 
as  indicated  in  the  plan  of  the  eighth  floor 
which  is  typical  of  all  floors  from  it  to  the 
eighteenth.  The  floors  below  it  are  similar, 
except  that  their  area  is  increased  by  the  addi- 
tion of  that  part  of  the  light  court  extending 
out  to  the  roof  line  where  the  side  walls  di- 
verge, and  for  the  special  arrangement  of  rooms 
in  the  seventh  and  eighth  stories,  which  are 
devoted  to  the  Insurance  Company's  offices, 
and  in  the  lower  stories  which  are  divided  for 
banks  and  other  purposes  and  Include  the  main 
entrance  at  street  level. 

In  the  cellar  the  boiler  plant  has  been  re- 
moved from  the  old  to  the  new  part  and,  to- 
gether with  the  new  elevator  plant,  which  has 
been  installed  there,  occupies  all  the  space.  In 
the  eighteenth  floor,  which  is  at  the  level  of  the 
main  roof,  the  extension  forms  an  L  with  the 
lower  stories  of  the  enlarged  tower.  The  story 
runs  through  the  full  depth  of  the  building  to 
New  Street,  but  terminates  about  30  feet  from 
the  Broadway  front  so  as  to  clear  the  corner 
dome.  This  affords  one  large  office  on  New 
Street  and  three  on  Broadway.  The  nineteenth 
story  consists  of  the  lower  part  of  the  tower 
and  an  extension  about  10  feet  long  towards 
New  Street  to  include  three  western-most  ele- 
vators. The  twentieth  story  is  wholly  con- 
tained in  the  second  section  of  the  tower  and, 
like  the  twenty-flrst  and  twenty-second  stories, 
which  have  the  same  length  and  breadth,  does 
not  ('ommunicate  with  the  main  elevators  ter- 
minating at  the  eighteenth  story,  but  is  pro- 
vided with  a  single  elevator  near  the  center  of 
the  tower.     Above  this  level  the  floors  are  indi- 
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cated  in  the  elevations  and  plans  of  the  tower 
framing,  but  are  not  intended  for  office  pur- 
poses. 

Except  for  the  beam  connections  to  old  build- 
ing, the  new  steel  framework  is  an  independent 
structure  and  its  weight  is  carried  entirely  by 
a  new  system  of  foundations.  These  consist 
of  thirteen  steel  pneumatic  caissons  sunk  about 


concrete,  the  top  of  which  is  covered  in  every 
case  with  a  tier  of  steel  grillage  beams  from 
12  to  24  inches  deep  set  close  together  and  dis- 
tributing the  column  loads  uniformly  over  the 
surface  of  the  concrete. 

The  columns  are  all  included  in  two  trans- 
verse rows  close  to  the  side  lines  of  the  new 
lot,  and  in  order  to  permit  their  location  so  far 


webs  and  reinforced  top  and  bottom  flange 
cover  plates  24  or  26  inches  wide.  The  details 
of  these  girders  correspond  to  those  shown  in 
the  half  view  of  girder  5-10,  which,  however, 
is  not  so  heavy  as  girder  3-12  which  carries  a 
load  of  52.5  tons  from  column  3  and  876  tons 
from  column  12  with  respective  lever  arms  of 
about  4>'i'and  2'/.   feet  between  the  centers  of 
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60  feet  below  the  Broadway  curb  through  quick- 
sand, gravel  and  boulders  to  the  solid  rock. 
Those  adjacent  to  the  old  building  are  cylin- 
drical with  diameters  of  5%  to  6%  feet,  and 
are  set  in  convenient  positions  not  always  very 
close  to  the  old  wall.  Those  on  the  opposite 
side  are  all  rectangular,  the  largest  being  6  feet 
wide  and  16%  feet  long,  and  are  set  as  close  as 
possible  to  the  party  line.     They  are  filled  with 


beyond  the  centers  of  the  caissons  they  are 
seated  on  the  opposite  extremities  of  the  can- 
tilever girders  with  bearings  on  the  center 
points  of  the  caissons,  as  shown  in  the  general 
plan  and  section  of  the  cellar.  The  columns 
balance  each  other  on  the  cantilevers  and  are  in 
stable  equilibrium  with  large  factors  of  safety. 
The  cantilevers  are  all  box  girders  from  36  to 
40  inches  deep  and  are  all  made  with  quadruple 


the  columns  and  the  centers  of  the  girder  bear- 
ings on  the  piers. 

This  girder  has  each  of  its  three  webs  rein- 
forced with  several  plates  riveted  to  it,  making 
a  total  combined  thickness  of  2%  inches.  The 
webs  are  stiffened  for  about  8  feet  at  each  end 
by  4x3-inch  vertical  angles  about  8  inches  apart, 
and  the  eight  6x8x%-inch  flange  angles  are  re- 
inforced  by   four   20x%-inch   full   length   covar 
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plates.  The  details  of  the  girder  oorrespond 
essentially  to  those  of  girder  5-10  and  like  it. 
it  carries  at  one  end  horizontal  shelf  angles 
riveted  to  lugs  on  the  flanges  of  the  web  stlff- 
ener  angles  to  provide  seats  for  the  sets  of 
12x20-inch  I-beams,  which  supoprt  the  lower 
stories  of  the  outer  wall.  The  girder  weighs 
about  10  tons  and  was  shipped  whole  from  the 
bridge  shop  and  lowered  to  position  from  the 
street  on  inclined  skids. 

An  unusual  detail  of  all  the  foundation  can- 
tilever girders  is  that  the  web  reinforcement 
plates  are  riveted  together  in  sets  of  two  or 
three  which  are  riveted  to  the  insides  of  the 
flange  angles.  The  backs  of  tha  vertical  flanges 
of  the  angles  are  not  in  any  case  riveted  to  the 
web  plates  as  is  usual  in  girder  work.  For  the 
center  web,  which  has  two  flange  angles  in  both 
top  and  bottom  chords,  each  pair  of  angles  is 
riveted  together  back  to  back  with  an  8x'/j-inch 
full  length  vertical  reinforcement  or  filler  plate 
between  them  and  a  set  of  two  or  three  web 
plates,  as  the  case  may  be,  is  riveted  to  each 
side  of  the  web  of  the  T  shaped  section  thus 
made.  This  produced  a  double  web  with  an 
open  space  2  inches  wide  between  the  backs  of 
the  webs.  The  side  webs  are  each  made  with 
a  single  flange  angle,  top  and  bottom,  similarly 
riveted  to  the  web  plates.  All  the  girders  and 
the  spaces  between  them  are  filled  solid  with 
concrete,  and  covered  with  12  inches  of  con- 
crete enclosing  the  top  flanges  of  the  girders 
and  forming  the  cellar  floor. 

Opposite  the  elevator  shaft  there  is  a  narrow 
light  court,   as   indicated    on    the  beam   plan, 
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panels  of  floor  load,  and  on  the  three  outer 
wall  faces  the  floor  beams  are  connected  on  the 
center  lines  of  the  columns.  Single  beams  or 
channels  are  set  in  the  planes  of  their  outer 
faces  to  carry  the  wall  masonry,  and  in  some 
cases  have  10-inch  horizontal  plates  riveted  to 
the  outside  of  the  top  flange  with  their  outer 
edges  supported  on  bent  angle  knee  braces  to 
the  wall  girder  webs  so  as  to  carry  the  brick 
work.  At  the  seventeenth  floor  the  beams  and 
girders  are  extended  half  way  across  the  old 
building  for  a  distance  of  about  19  feet  back 
from  the  Broadway  front.  Another  new  col- 
umn is  started  there  from  the  old  structure  and 
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three  story  lengths  to  add  to  the  rigidity  of  the 
building  and  promote  the  convenience  of  erec- 
tion. 

The  beam  and  girder  connections  have  hori- 
zontal angles  across  the  top  and  bott'om  flanges 
and  the  latter  are  reinforced  where  necessary 
by  flanged  bearings  on  the  ends  of  vertical  dis- 
tributing angles.  All  beams  and  girders  are 
riveted  to  the  columns  through  both  sides  of 
both  flanges,  but  have  no  web-connection  angles 
to  the  columns.  The  wall  girders,  which  are 
offset  from  the  center  lines  of  the  columns  so 
that  their  centers  are  in  or  beyond  the  faces 
of  the  columns,  are  supported,  as  shown  in  the 
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which  extends  down  to  the  first  story.  Below 
that  level  the  wall  Is  continuous  across  the  Side 
of  the  building  in  the  plane  of  the  exterior  col- 
umns, and  the  basement  story  of  it  is  carried 
on  a  pair  of  20-inch  I-beams  supported  directly 
on  the  foundation  caissons  for  columns  11  and 
12.  The  side  walls  in  the  basement  are  carried 
on  girders  resting  upon  the  grillage  beams  of 
the  caissons;  these  are  also  bedded  in  cement. 
The  superstructure  of  the  extension  has  fif- 
teen main  columns  in  two  transverse  rows 
about  28  feet  apart  on  centers  and  from  15  to 
30 '/^  feet  apart  in  the  rows.  To  them  are  con- 
nected transverse  rolled  and  riveted  girders 
from  12  to  27  inches  deep  supporting  the  longi- 
tudinal I-beams  from  8  to  12  inches  deep  and 
from  4  to  7  feet  apart,  which  carry  the  flat 
arched  floor  of  terra  cotta.  On  the  side  towards 
the  old  building,  the  columns  are  connected  by 
single  channels,  which  have  to  carry  only  half 


the  beams  are  partly  supported  by  connections 
to  the  columns  of  the  original  structure. 

By  a  system  of  connections  to  the  old  col- 
umns the  construction  of  the  fronts  is  so  ar- 
ranged that  no  injury  will  be  occasioned  and  no 
distortion  will  be  noticeable  if  there  should  be 
unequal  settlement  between  the  old  and  new 
work.  This  was  found  to  be  absolutely  neces- 
sary from  the  fact  that  the  construction  of  the 
stone  work  was  such  that  the  most  trifling 
shrinkage  of  materials  even  would  show  in  the 
fronts.  The  main  columns  are  all  built  with 
closed  rectangular  cross  sections  composed  of 
two  12-inch  channels  and  two  or  more  14-inch 
cover  plates,  and  thus  differ  from  those  of  the 
old  building,  which  have  similar  cross  sections 
constructed  with  plates  and  angles  with  welw 
and  covers  made  of  multiple  plates,  or  even 
reinforced  by  parallel  webs  to  receive  excep- 
tionally hea^'v  loads.     They  were  also  made  In 


detail,  on  brackets  which  are  made  with  wide 
flanges  of  vertical  angles  riveted  to  the  cover 
plates  or  to  other  angles  which,  with  them, 
form  the  equivalents  of  Z-bars  outstanding  from 
the  webs  of  the  column  channels. 

The  column  splices  are  made  with  single  jaw 
plates  shop-riveted  to  the  upper  ends  of  the 
lower  sections  and  have  horizontal  flanges  and 
diaphragm  plates  to  distribute  the  bearing  only 
when  the  transverse  dimensions  of  the  success- 
ive lengths  of  columns  differ  materially.  The 
side  of  the  splice  which  is  opposite  to  the  shop- 
riveted  jaw  plate  is  made  with  a  pair  of  Sxfi- 
inch  vertical  angles  instead  of  cover  plates. 
These  angles  enclose  the  corner  of  the  columns 
and  are  fleld-riveted  to  both  sections.  They 
are  intended  to  give  greater  rigidity  to  the 
joint  than  would  he  afforded  by  splice  plates  and 
where  the  widths  of  Lhe  columns  change,  they 
require  less  weight  of  filler  plates.     Where  the 
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new  girders  are  connected  to  the  riveted  col- 
umns in  the  upper  part  of  the  old  structure,  the 
detail  is  similar  to  that  of  the  new  columns  and 
the  connection  angles  are  fleld-riveted  to  the 
columns  through  holes  ratcheted  in  place. 

New  girder  1-5  has  an  intermediate  support 
across  the  top  of  old  column  1  which  is  made, 
as  shown  in  the  detail,  by  fleld-riveting  it  to 
horizontal  flange  angles  at  the  top  of  the  old 
column  web  and  to  side  shelf  angles  with  their 
flanges  bearing  on  vertical  distributing  angles. 
In  cases  where  floor  beams  and  girders  are  con- 
nected to  the  old  cast  iron  columns  in  the  lower 
stories,  long  vertical  plates  are  attached  to  the 
columns   by   a  very    liberal   number   of    bolts. 


which  are  tapped  through  the  sides  of  the  closed 
section  or  have  nuts  screwed  up  on  the  accessi- 
ble flanges,  as  shown  in  the  cross  section  detail. 
These  plates  have  vertical  angles  riveted  to 
them  with  their  flanges  fleld-rlveted  to  the  webs 
of  the  new  beams. 

In   the    eighteenth    floor   the   extension   over 
the  old  building  is  carried  back  to  40  feet  from 


the  Broadway  street  line  and  the  front  is  re- 
cessed 11  feet  from  it  to  form  the  panel  be- 
tween the  side  domes.    Several  new  columns  are 
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added  or  the  lower  ones  are  continued  in  offset 
positions,  and  the  beams  and  girders  are  com- 
bined with  those  of  the  original  structure.  The 
arrangement  of  the  nineteenth  floor  beams  cor- 
responds to  that  of  the  eighteenth,  except  for 
the  change  in  location  of  the  columns  and  the 
omission  of  girders  on  account  of  the  corner 
dome.  The  new  transverse  floor  beams  are  also 
continued  further  across'  the  Broadway  front 
into  the  framework  of  the  original  tower. 

In  the  twentieth  floor  the  beam  plan  Is 
wholly  different  and  comprises  only  the  beams 
and  girders  for  the  new  portion  of  the  tower 
and  for  the  small  portion  of  the  nineteenth 
story  which  extends  over  the  shafts  of  the 
elevators  and  stairs  serving  it.  In  the  diagram 
of  this  plan  all  of  the  columns,  except  3,  are 
special  above  the  seventeenth  story.  It  was 
impossible  to  locate  the  columns  for  the  upper 
part  of  the  tower  on  the  centers  of  the  lower 
story  columns,  and  it  was  therefore  necessary 
to  provide  eccentric  supports  for  them,  which 
involved  some  elaborate  combinations  of  beams 
and  girders,  as  shown  in  the  detail  plans  and 
sections.  In  general  the  outer  columns  are 
connected  by  plate  girders  and  these  support 
sidgle  or  double  web  intermediate  girders  trans- 
verse to  the  Broadway  front.  The  columns  in 
the  curved  end  of  the  tower  are  carried  by  sets 
of   short   longitudinal   and   transverse   I-beams 
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supported  on  short  pedestals  from  the  main 
girders  and  columns,  as  indicated  in  the  section 
T-T. 

In  the  Broadway  front  of  the  tower  the  old 
construction  will,  as  already  described,  be  even- 
tually retained  in  the  south  end.  and  replaced 
and  extended  by  new  work  on  the  north  end. 
The  original  girder  B  will  then  be  supported 
on  old  column  B  and  on  the  new  girder  A-K, 
which  will  be  web-connected  to  another  new 
girder  17-S  at  right  angles  to  it,  supported  on 
the  old  column  B  and  the  new  column  17.  This 
system  of  girders  together  with  the  new  girder 
16-17  and  the  transverse  plate  girders  A-K  and 
T-O  will  carry  the  12  and  15-inch  longitudinal 
I-beams  which  are  in  the  line  of.  and  support 
the  columns  in  the  front  wall  of  the  tower. 
The  corresponding  rear  columns  will  be  carried 
more  simply  by  a  set  of  three  15-inch  I-beams 
SO,  directly  connected  to  the  main  transverse 
girders.  The  new  tower  column  in  the  rear 
wall  adjacent  to  old  main  column  L  will  be 
carried  on  a  system  of  secondary  transverse 
and  longitudinal  beams  supported  from  the  new 
girders  A-K  and  the  old  girders,  as  indicated 
by  tne  detailed  section  V-V  and  corresponding 
plan,  thus  enabling  the  old  column  114  to  be 
removed.  In  these  plans  the  old  and  new  mem- 
bers are  distinguished  by  drawing  the  former 
with  dotted  and  the  latter  with  full  lines,  the 
girders  in  the  general  plan  being  in  all  cases 
represented  by  single  center  lines.  The  new 
girders  all  have  30-inch  webs  and  Gx6-inch  or 
Gx4-inch  flange  angles,  which,  in  some  cases. 
are  reinforced  with  single  1 4-inch  cover  plates. 

The  upper  part  of  the  re-constructed  tower 
has  twelve  duplicate  columns  about  28  feet  high 
which  are  2  feet  square  and  are  each  made  with 
four  3x3-inch  angles  latticed  on  all  slides.  They 
have  horizontal  base  plates  seated  on  the  beam 
supports  previously  described,  and  are  con- 
nected by  horizontar  angles  continuous  around 
the  tower,  as  shown  in  the  twenty-flrst  floor 
plan,  and  by  X-bracing  of  pairs  of  3x3-inch 
angles  in  the  panels  between  wall  beams  and 
horizontal  struts,  thus  corresponding  to  the 
original  construction,  distinguished  by  dotted 
lines  in  the  elevations  of  the  tower.  The 
twenty-second  and  twenty-third  floor  beam 
plans  correspond  essentially  to  that  of  the 
twenty-first  floor.  Above  the  twenty-third  floor 
the  horizontal  cross  section  of  the  tower  rapidly 
diminished  on  account  of  the  inward  curves  of 


jecting  3  feet  beyond  it  and  supported  at  the 
outer  edges  by  solid-web  cantilever  brackets. 
This  platform  receives  the  vertical  posts  made 
of  pairs  of  3x3-inch  angles  which  form  the  skel- 
eton of  the  lantern.  The  space  between  the 
twenty-fourth  floor  and  the  next  lower  beam  ties 


Hodge  were  the  consulting  engineers  for  the 
steel,  which  was  built  by  the  Hecla  Iron  Works. 
Messrs.  Arthur  McMullin  &  Company  were  the 
contractors  for  the  pneumatic  caisson  founda- 
tion work,  and  Messrs.  R.  Deeves  &  Son  the 
general  contractors. 
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is  utilized  for  two  6x4x3-feet  steel 
tanks  for  the  water  supply  of  the 
whole  building. 

The    removal    of    the    old    building 
which  occupied  the  site  of  the  exten- 
sion   was   commenced    in    May,    1902. 
The  erection  of  the  steel  work  was  be- 
gun in  August,  1902,  and   is  now  fin- 
ished.    The   extension   will   be   ready 
for  tenants  next  May  1,  although  very 
difficult  and  tedious  work  is  involved 
in  changing  the  elevators  from  the  old 
to  the  new  location  without  interrupt- 
ing the  service.    This  will  probably  be  done  by 
installing  six  of  the  new  elevators  before  any 
change  is  made  with  the  old  ones.     The  plumb- 
ing and  water  supply  systems  of  the  building 
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the  dome  ribs  which  are  essentially  extensions 
of  the  vertical  tower  columns.  They  abut  at 
the  tier  between  the  twenty-third  and  twenty- 
fourth  floors,  as  shown  in  the  detail,  on  a  solid 
plate  girder  drum  about  34  feet  long.  4%  feet 
wide  and  CMs  feet  deep.  The  top  of  the  drum 
it  covered  by  a  solid  horizontal  steel  plate  pro- 


will  also  be  considerably  modified  by  combina- 
tion with  the  new  ones  installed  for  the  ex- 
tension, and  this  will  be  accomplished  without 
inconvenience   to   the   tenants. 

Mr.  0,  K.  Thompson  is  the  architect  for  the 
new  work  and  to  him  acknowledgment  is  made 
for    data    concerning    it.       Messrs.    Boiler   and 
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Four  Steam  Turbines  for  direct  connection 
to  alternators  of  5,500  kilowatts  capacity  are  to 
be  built  by  the  British  Westinghouse  Electric 
&  Manufacturing  Company,  Ltd.,  for  the  Metro- 
politan District  Railway  Company,  of  London, 
Eng.  Each  unit  is  designed  to  carry  an  over- 
load of  50  per  cent.,  or  a  maximum  output  of 
8,250  kilowatts,  or  about  11,000  horse-power. 
The  turbines  will  be  29  feet  long,  14  feet  wide 
and  12  feet  high,  while  the  overall  length  of 
both  turbine  and  generator  will  be  51  feet  9 
inches.  The  steam  pressure  will  be  165  pounds 
per  square  inch,  and  the  speed  1,000  revolutions 
per  minute. 

Waste  of  Water  due  to  Cold  Weather  is  thus 
referred  to  in  the  1902  report  of  Mr.  George  T. 
ingersoU,  superintendent  of  water  works, 
Schenectady,  N.  Y.:  "The  daily  amount  of 
water  pumped  up  to  the  second  week  in  Decem- 
l)er  was  approximately  5,750,000  gallons.  This 
amount  was  increased  2,125,000  gallons  the  first 
72  hours  of  the  cold  wave.  By  the  generous 
use  of  the  newspaper  columns  and  starting  out 
six  additional  inspectors  this  amount  was  re- 
duced a  little  over  a  million  gallons,  or  to  be 
plain,  we  are  still  pumping  7,000,000  gallons 
of  water  daily.  This  amount  is  a  million  gal- 
lons above  the  rated  capacity  of  the  pumps." 
This  wasteful,  temporary  excessive  pump- 
age  could  not  be  carried  on  if  It  were  not  for 
the  ice  being  gorged  in  the  river,  thereby  setting 
the  water  back  and  reducing  the  suction  lift 
by  one-half. 
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The  Buffalo  Breakwater  System. 

The  outer  harbor  of  Buffalo,  N.  Y.,  is  formed 
by  a  series  of  breakwaters  4.3  mllos  long,  in- 
closing an  area  In  the  east  end  of  Lake  Krie  of 
470  acres  over  18  feet  in  depth,  and'  a  total 
harbor  area  of  about  1,000  acres.  Various  types 
of  construction  have  been  used  in  the  different 
parts  of  this  system,  and  in  connection  with  a 
necessarily  condensed  description  of  the  latest 
portions  a  brief  history  of  Buffalo  Harbor  and 
its  protective  works  is  of  considerable  interest. 
Buffalo  Creek  was  the  early  harbor  of  the  port 
of  Buffalo.  In  its  natural  condition  it  was 
shallow  and  closed,  for  most  of  the  year,  by 
a  gravel  bar  at  its  mouth. 

The  original  project  for  improvement  was 
adopted  in  1826,  and  provided  at  first  for  the 
(onstruction  of  piers  on  the  north  and  south 
sides  of  Buffalo  Creek  at  its  mouth  to  protect 
the  entrance.  Subsequently,  as  a  protection  to 
the  creek  and  its  entrance  against  lake  storms, 
a  masonry  sea  wall  5,400  feet  long  and  a  sand- 
catch  pier  of  piles  and  stone  870  feet  long, 
were  huilt  along  the  lake  shore  south  of  the 
harbor  entrance.  Just  north  of  the  Buffalo 
Creek  Entrance  Channel  are  Erie  Basin  and 
Black  Rock  Harbor,  formed  by  two  breakwater 
structures  located  near  the  shore  of  Lake  Erie 
and  Niagara  River,  at  its  head.  These  break- 
waters were  built  by  the  Stale  of  New  York 
many  years  ago.  The  southerly  one,  known  as 
the  State  Breakwater,  and  inclosing  the  Erie 
Basin,  is  a  substantial  stone  structure.  The 
northerly  one,  known  as  the  Bird  Island  Pier, 
is  a  timber  crib  structure  protecting  the  upper 
end  of  Black  Rock  Harbor,  a  waterway  SM; 
miles  long,  lying  along  the  Niagara  River  front, 
and  built  in  connection  with  the  Erie  Canal. 
An  artificial  waterway  beginning  at  the  head 
of  the  entrance  channel  to  Buffalo  Creek  and 
extending  thence  southerly  about  2%  miles 
where  it  enlarges  into  the  Lehigh  Valley 
Basins,  is  known  as  the  City  Ship  Canal.  These 
four  water  areas,  Buffalo  Creek,  City  Ship 
Canal,  Erie  Basin  and  Black  Rock  Harbor,  form 
the  inner  harbor  of  Buffalo. 

The  necessity  for  an  outer  harbor  was  ap- 
parent as  far  back  as  1840.  In  1868  a  detached 
breakwater,  about  2,500  feet  lakeward  from  the 
Buffalo  light-house,  to  extend  south"  a  distance 
of  4,000  feet,  was  proposed  and  adopted;  and 
in  1874  it  was  determined  to  extend  It  to  a 
total  length  of  7,608  feet.  This  breakwater 
now  has  its  full  proposed  length,  the  final  ex- 
tension of  806  feet  having  been  built  in  1893. 
It  was  built  of  timber  cribwork,  filled  with 
stone,  and  nins  parallel  with  the  shore  and 
about  3,000  feet  from  it.  In  1874  it  was  also 
proposed  to  build  a  shore  arm  at  the  southern 
ehd  of  this  breakwater,  the  inshore  end  to  con- 
sist of  pile  work,  with  cribs  in  deeper  water. 
Upon  reaching  the  16-foot  contour  in  the  lake 
this  shore  arm  was  planned  to  continue  toward 
the  breakwater  at  an  angle  of  45  degrees  with 
the  shore  and  to  overlap  the  south  end  of  the 
breakwater,  leaving  an  opening  of  150  feet.  In 
1886  a  project  was  approved  for  replacing  with 
concrete  the  superstructures  of  the  wood  and 
stone  breakwaters  as  soon  as  they  became  badly 
decayed.  The  project  of  1874  provided  for  an 
outer  harbor  less  than  half  the  size  of  the 
present  outer  harbor  and  its  inadequatenoss  to 
the  needs  of  Buffalo  was  apparent  before  the 
project   was  carried  out. 

In  1895  a  new  project  was  recommended  by  a 
Board  of  Engineers,  U.  S.  Army,  which,  after 
final  revision  by  Major  Thomas  \V.  Symons, 
Corps  of  Engineers,  U.  S.  Army,  was  adopted. 
It  consisted  in  the  abandonment  of  the  shore 
arm  of  the  project  of  1874,  a  part  of  which  had 
been  constructed  and  wrecked  by  storms,  and 
the  extension  of  the  breakwater  all  the  way  to 


Stony  Point,  with  a  single  600-foot  harbor  en- 
trance near  the  southern  end.  The  river  and 
harbor  act  of  1896  appropriated  the  funds  to 
carry  out  this  project,  and  added  to  it  by  pro- 
viding for  the  construction  of  a  further  lengtn 
of  the  sand-catch  pier,  extending  it  to  the 
established  pierhead  line,  a  total  of  1,147  feet. 
The  river  and  harbor  act  of  1899  further  pro- 
vided for  the  construction  of  a  breakwater 
north  of  the  Buffalo  Creek  entrance  in  order 
to  protect  the  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  which  would  complete  the  break- 
water chain  needed  to  protect  the  entire  Buffalo 
waterfront.  These  projects  have  now  been 
carried  out,  and  will  be  described  in  what  fol- 
lows, beginning  with  the  northerly  structure, 
known  as  the  North  Breakwater: 


Map  of  Buffalo  Harbor. 

The  North  Breakwater. — In  1899  the  first 
appropriation  was  made  for  the  construction 
of  the  North  Breakwater,  which  extends  2.200 
feet  northward  from  the  north  side  of  the  Buf- 
falo Creek  Entrance  Channel.  This  breakwater 
was  completed  in  1901.  It  is  located  in  water 
varying  in  depth  from  22  feet  at  the  south  end 
to  5  feet  at  the  north  end,  and  is  founded  on 
the  rock  bottom,  there  being  necessary  a  com- 
paratively small  amount  of  dredging  in  order 
to  reach  this.  Up  to  2  feet  below  mean  lake 
level  this  breakwater  is  composed  of  timber 
cribs  filled  with  stone.  The  superstructure  is  a 
shell  of  concrete  blocks  and  concrete  In  place 
filled  with  stone.  For  1,100  feet  from  the 
southern  end  the  cribs  are  36  feet  wide  and  18. 
20  and  22  feet  high,  founded  either  directly  on 


the  rock  bottom  or  on  rubble  stone  filling,  when 
necessary  to  level  up  the  rock  bottom.  Upon 
these  36-foot  cribs  the  superstructure  is  12  feet 
high  above  mean  water  level,  and  of  the  form 
shown  in  the  accompanying  section.  For  the 
remaining  1,100  feet  the  cribs  are  24  feet  wide 
and  4,  10,  12  and  16  feet  high.  On  this  portion 
the  superstructure  is  12  feet  high  and  of  a  sim- 
ilar form  to  the  other,  without  the  banquette. 
The  concrete  blocks  lor  the  superstructure  are 
4  feet  high,  10  feet  long,  and  5  feet  wide, 
each  weighing  about  14  tons.  After  the  blocks 
had  been  set  in  place  along  each  face  of  the 
breakwater  the  filling  stone  was  brought  up  to 
the  level  of  their  upper  surfaces,  and  the  con- 
crete in  place  and  filling  stone  added.  iVIajor 
T.  W.  Symons,  Corps  of  Engineers,  U.  S.  A.,  is 
the  engineer  who  planned  and  had  charge  of 
the  construction  of  this  breakwater.  The  con- 
tractor for  the  work  was  James  B.  Donnelly, 
Buffalo,  N.  Y.  The  resident  engineer  in  charge 
was  Mr.  H.  G.  Otis. 

Old  U.  8.  Breakwater. — The  section  of  break- 
water directly  south  of  the  one  just  described, 
was  the  first  portion  of  the  outer  breakwater 
system  to  be  constructed  by  the  United  States 
government,  having  been  begun  in  1868.  In  fact 
this  was  the  first  fully  exposed  wood  and  stone 
breakwater  to  be  constructed  on  the  Great 
Lakes,  or  throughout  the  world  for  that  matter. 
Stone  and  masonry  had  been  previously  consid- 
ered a  necessity  for  such  work,  and  the  cost 
of  these  structures  ran  up  as  high  as  |1,000  or 
$1,500  per  linear  foot. 

This  wood  and  stone  type  of  breakwater  is 
composed  of  a  row  of  timber  cribs  sunk  in  place 
on  the  gravel  and  clay  bottom  of  the  lake,  filled 
with  stone,  and  surmounted  with  a  timber 
superstructure  also  filled  with  stone  and  decked 
over  with  heavy  planking.  The  Old  Break- 
water was  completed  to  its  required  length, 
7,608  feet,  in  1893.  The  superstructure  of  this 
type  of  breakwater  being  subject  to  alternate 
wetting  and  drying,  decayed  more  or  less  rap- 
idly, and  being  exposed  to  the  destructive  action 
of  waves,  ice,  etc.,  required  constant  repairs. 
As  th^  use  of  concrete  in  large  masses  became 
general,  it  was  evident  that  the  life  of  the 
entire  structure  could  be  prolonged  indefinitely 
by  replacing  the  superstructure  with  concrete. 
The  first  of  this  work  was  done  under  the  direc- 
tion of  Captain  F.  A.  Mahan,  Corps  of  Engi- 
neers, U.  S.  A.  The  superstructure  was  made 
a  solid  mass  of  concrete,  and  is  shown  in  the 
accompanying  section.  Plain  concrete  blocks 
were  used  along  the  edges,  and  the  center  was 
built  up  of  natural  cement  concrete  -laid  in 
place.  For  a  distance  of  3  feet  in  from  all  sur- 
faces Portland  cement  concrete  was  used.  Be- 
tween 1887  and  1891,  3,878  feet  of  this  solid  con- 
crete superstructure   were  constructed. 

One  section  of  this  breakwater.  1,015  feet 
long,  was  left,  because  it  was  tliought  that  this 
part  had  not  reached  its  final  settlement,  and 
was  therefore  not  in  condition  to  receive  a  rigid 
concrete  superstructure.  Where,  as  in  this 
case,  the  structure  is  founded  on  the  compara- 
tively soft  bottom  of  the  lake,  the  cribs  settle 
unequally  in  different  parts,  often  presenting  a 
wavy  appearance,  and  do  not  reach  their  final 
settlement  for  some  time.  The  section  of  1.015 
feet  was  ultimately  strengthened  by  dumping 
a  large  amount  of  loose  stone  along  its  lake 
side,  and  in  1899  and  1900  it  was  put  into  its 
final  condition  by  building  upon  it  a  concrete 
shell  superstructure  of  which  a  typical  section 
is  shown  herewith.  This  type  of  construction 
was  designed  and  first  employed,  in  1898,  at 
Dunkirk,  N.  Y.,  by  Major  Symons.  The  re- 
maining 2,715  feet  of  the  structure  will  even- 
tually receive  a  similar  concrete  superstructure. 

The  Rubble  Moimd  Breakwater. — This  is  a 
section   7,261   feet   long,  shown  on   the  accom- 
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panyiDg  plan  of  the  harbor,  and  is  a  part  of 
the  so-called  Stony  Point  extension,  begun  in 
May,  1897,  according  to  the  plans  of  Major  T.  AV. 
Symons.  A  typical  section  of  this  breakwater 
as  constructed,  accompanies  this  article.  This 
type  of  construction  was  used  because  of  the 
instability  of  the  clay  lake  bottom,  its  perma- 
nency and  its  comparative  cheapness,  as  stone 
could  be  easily  obtained  from  nearby  Canadian 
quarries,  and  gravel  suitable  for  the  center 
of  the  structure  could  be  obtained  in  large  quan- 
tities by  dredging  from  the  bed  of  the  Niagara 
River  near  the  International  Bridge. 

This  breakwater  is  built  in  about  30  feet  of 
water,  and  is  founded  directly  on  the  natural 
bottom  of  the  lake,  which  is  almost  entirely  a 
soft  clay  with  sand  and  gravel  streaks  in 
places  and  a  thin  layer  of  soft  sand  on  top. 
The  axial  line  of  the  breakwater  was  deter- 
mined by  two  large  range  targets,  one  located 
on  the  old  breakwater  and  the  other  on  the 
shore  at  Stony  Point.  Clusters  of  piles  were 
driven  along  the  line  of  the  axis  as  reference 
points  for  the  deposit  of  materials,  and  cross 
ranges  were  built  at  1,000-foot  Intervals  to  de- 
termine exactly  where  each  scow-load  was 
placed.  The  first  work  of  construction  was  the 
placing  of  two  lines  of  small  rubble  stone  on 
the  lake  bottom,  one  along  each  side  of  the  axis 
of  the  breakwater.  This  material  was  depos- 
ited either  by  hand  or  from  dump  scows,  and 
formed  ridges  having  a  center  height  of  5  or  f> 
feet  Next  the  gravel  was  deposited  from 
dump  scows,  between  these  two  ridges  and  the 
rubble  stone  ridges  and  the  gravel  hearting 
were  carried  up  to  elevation  -10,  and  above  th  is 
elevation  they  were  covered  with  large  rubble 
stone. 

On  the  lake  side  the  first  course  of  the  revet- 
ment stones  was  placed  at  elevation  -15,  resting 
against  a  heavy  offset  composed  of  large  blocks 
of  stone  laid  flat.  Above  this  the  revetment 
stones  were  laid  with  their  faces  perpendicular 
to  the  surface  of  the  breakwater.  On  the  lake 
side  the  heavy  rubble  was  not  prepared  for  the 
revetment  stones  above  the  elevation  of  about 
12  feet  below  water  level  at  first,  this  being  done 
to  allow  partially  loaded  scows  to  get  closer  to 
the  work  when  unloading  in  the  center  of  the 
breakwater.  The  revetment  stones  were  then 
brought  up  to  somewhat  less  than  6  feet  below 
the  surface.  On  the  harbor  side  at  elevation 
-10  a  horizontal  bed  was  prepared  for  the  trian- 
gular shaped  skewback  stones  which  formei 
the  first  course  of  the  revetment  on  that  side. 
The  heavy  rubble  stonework  forming  the  foun- 
dation for  the  revetment  stones  was  filled  in 
to  the  proper  slope,  before  the  revetment  stones 
were  placed,  by  dropping  stone  from  the  edge 
of  a  deck  scow  anchored  with  its  sides  parallel 
to  the  axis  of  the  breakwater.  The  leveler  In 
charge  of  this  work  was  furnished  witlv  a  table 
showing  the  required  depth  for  every  2  feet 
horizontal  interval,  and  by  constant  sounding 
with  a  pole  a  very  even  slope  was  obtained. 
Below  the  surface  the  revetment  stones  were 
laid  with  great  care,  as  it  was  essential  both 
for  the  looks  and  stability  of  the  structure  that 
the  first  courses  be  parallel  to  the  axis  of  the 
breakwater  and  the  spaces  between  the  stones 
be  as  small  as  possible.  Each  stone,  after 
being  lowered  into  position,  was  inspected 
through  a  water  telescope  before  the  chain  b 
were  slacked,  thus  securing  accuracy  of  posi 
tion  without  employing  divers.  Three  water 
telescopes  were  used,  7  feet  4  inches.  9  feet  10 
inches,  and  12  feet  4  inches  in  length,  respect- 
ively. They  were  weighted  so  as  to  float  about 
2  feet  out  of  water.  A  plane  object  glass  13 
inches  in  diameter  and  lA  inch  thick  was  used 
for  each. 

FMve  floating  derricks,  with  a  lifting  capacity 
of  20  tons  were  used  for  setting  the  revetment 


and  tapping  stones.  Their  hulls  ranged  in 
size  from  28x90x8%  feet  to  34x111x11  feet. 
Three  of  the  derricks  had  tiO-foot  steel  latticed 
booms,  one  had  a  75-foot  boom,  and  the  small- 
est had  a  50-foot  stiffened  wooden  boom.  The 
two  largest  derricks  were  built  on  dump 
scows,  the  coamings  having  been  torn  out  and 
a  floor  built  over  the  pockets,  lu  order  to  fa- 
cilitate the  taking  of  soundings,  a  special  scow 
was  constructed  which  permitted  the  taking  of 
four  sections  every  time  the  stow  was  lined 
up.  The  scow  was  built  as  a  latamaran,  each 
hull  being  10x120  feet  in  size  and  3  feet  deep, 
and  the  two  separated  by  a  10-foot  space.  Four 
laborers  and  a  leadsman  were  required  to  oper- 
ate the  scow.  Soundings  were  taken  every  0 
feet  across  each  section. 

A  very  complete  record  was  kept  of  all  the 
material  deposited  in  the  breakwater,  so  that 
it  was  known  exactly  where  every  scow  load 
was  dumped.  The  work  was  divided  into 
1,000-foot  sections,  piles  being  driven  on  the 
lire  of  the  axis  at  these  stations  and  also  on 
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each  side  for  the  cross  ranges.  The  arrange- 
ment of  the  intermediate  ranges  was  changed 
each  season.  During  the  season  of  1897  piles 
were  driven  at  the  foot  of  the  side  slopes  at  200 
and  250-foot  intervals,  but  toward  the  end  of 
the  work  the  piles  were  driven  on  the  axis 
and  not  closer  together  than  500  feet,  as  it  was 
found  that  a  shorter  interval  interfered  with 
the  dumping  from  the  gravel  scows,  which 
were  175  feet  long.  During  the  dumping,  the 
longitudinal  position  of  the  scows  was  deter- 
mined by  means  of  galvanized  wire  cables. 
Some  of  these  cables  were  1,000  feet  or  more  in 
length  and  every  20  feet  was  marked  by  a 
wooden  float.  The  shorter  lines  were  marked 
by  small  brass  tags  at  10-foot  intervals.  For 
measuring  the  quantities  of  the  various  ma 
terial  used  in  the  work,  which  were  paid  for  by 
the  ton,  all  the  scows  and  canal  boats  were  pro- 
vided with  glass  gauges  and  graduated  scales 
to  determine  their  draft.  Several  deck  scows 
were  built  especially  for  this  work,  and  careful 
measurements  of  them  were  made  and  elabor- 


ate tables  prepared  showing  the  displacement 
for  every  hundredth  of  a  foot. 

The  greater  part  of  the  stone  was  obtained 
from  a  quarry  owned  by  the  contractors  at 
Windmill  Point,  Ontario,  about  5  miles  west  of 
the  Buffalo  breakwater  light.  This  stone  was 
a  dark  gray  limestone  weighing  about  16t; 
pounds  per  cubic  foot.  During  the  first  season 
some  of  the  rubble  stone  was  obtained  from 
quarries  along  the  line  of  the  Erie  Canal  near 
Lockport  and  Albion,  N.  Y.  The  Lockport 
limestone  weighs  about  165  pounds  per  cubic 
foot  and  the  Medina  sandstone  from  Albion, 
about  152  pounds  per  cubic  foot,  the  voids  for 
each  being  about  50  per  cent.  The  gravel  heart- 
ing for  the  breakwater  was  obtained  by  dredg- 
ing in  the  Niagara  River  near  the  Interna- 
tional Bridge.  About  36  cubic  yards  of  the 
gravel  were  used  per  linear  foot  of  the  struc- 
ture, and  as  the  contract  price  for  the  gravel 
was  13  cents  per  cubic  yard,  and  that  for  the 
rubble  stone,  80  cents  per  ton  of  2,000  pounds 
(1  ton  =  .88  cubic  yard),  the  saving  in  the 
cost  of  the  structure  by  the  use  of  the  gravel 
is  evident.  The  contract  price  for  the  revet- 
ment and  capping  stone  was  |1.25  per  ton.  The 
cost  of  this  type  of  breakwater  complete  was 
$125.00  per  linear  foot.  The  contractors  were 
Messrs.  Hughes  Brothers  &  Bangs,  of  Syracuse, 
N.  Y.  The  resident  engineer  was  Mr.  Bmile 
Low,  M.  Am.  Soc.  C.  E. 

In  making  the  preliminary  estimates  for  this 
breakwater  it  was  expected  that  the  whole 
structure  would  settle  into  the  underlying  mud, 
and  the  quantities  in  the  estimate  provided  for 
a  settlement  of  about  10  foet  at  the  edges  and 
15  feet  in  the  center.  As  the  work  proceeded 
it  was  found  that  the  expected  settlement  did 
not  take  place,  the  total  settlement  at  any 
place  not  exceeding  a  foot  or  two.  On  Decem- 
ber 10,  1902,  when  but  three  days  more  were 
required  to  complete  the  entire  7,261  feet,  a 
length  of  about  1,000  feet  near  the  southern 
end  sank  10  to  14  feet  into  the  clay,  during  a 
violent  storm.  Five  days  after,  300  feet  more, 
just  south  of  the  other  section,  went  down. 
The  location  of  this  settled  portion  is  shown 
in  the  enlarged  plan  of  the  Stony  Point  exten- 
sion, together  with  the  details  of  the  borings 
along  this  section.  The  portion  that  went 
down  was  built  during  th^past  season;  and  the 
inference  is  that  the  clay  bottom  at  the  t^ettled 
portion  has  less  bearing  power  than  that  to  the 
north,  where  the  structure  has  stood  without 
settling  for  from  1  to  5  years.  This  inference 
is  strengthened  by  the  fact  that  the  prelimin- 
ary borings  show  that  the  mud  beneath  the 
standing  parts  contains  strata  of  sand,  hard 
sand,  gravel,  etc.,  while  these  strata  are  entirely 
absent  from  the  bottom  beneath  the  settled  part 
of  the  breakwater,  where  only  soft  red  clay 
was  found. 

The  settlement  was  a  peculiar  one,  in  that 
only  the  rear  portion  of  the  breakwater  settled, 
leaving  the  front  from  the  water  line  lake- 
ward  in  place  and  apparently  undisturbed. 
The  accompanying  sketch  shows  the  structure 
as  it  now  is,  and  as  it  is  proposed  to  rebuild 
it.  The  movement  was  apparently  a  settling 
and  sliding  landward  under  the  pounding  of  the 
terrific  seas  and  yielding  of  the  clay  bottom. 

In  repairing  the  settled  portion  of  the  break- 
water it  is  proposed  to  place  rip-rap  along  the 
harbor  slope  to  make  if  about  equal  to  the  lake 
slope.  The  original  contractors  have  agreed 
to  reset  all  the  capping  stone  that  can  be 
economically  saved,  and  arrange  the  settled 
portion  properly  as  a  foundation  for  the  new 
superstructure,  for  which  work  they  are  to  re- 
ceive their  actual  force  account,  plus  15  per 
cent,  and  a  fair  rental  for  the  derrick  boats, 
etc.  All  additional  materials  will  be  furnished 
at  the  original  contract  prices. 
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Timher-Crib  and  Concrete-Capped  Break- 
water on  Stony  Point  Extension. — This  portion 
of  the  Buffalo  breakwater  system,,  on  which 
construction  began  at  the  same  time  as  the  rub- 
ble mound  breakwater,  consists  of  two  parts, 
one  2,739  feet  long,  forming  with  the  rubble 
mound  section  a  continuous  stretch  of  break- 
water 10,000  feet  long,  and  the  other  2,803  feet 
long,  extending  from  the  South  Harbor  En- 
trance to  the  shore  at  Stony  Point.  The  parts 
of  this  structure  that  have  been  left  with  tim- 
ber superstructure  and  the  parts  where  a  con- 
crete shell  has  been  used  are  shown  on  the  ac- 
companying enlarged  plan  of  the  Stony  Point 
extension.  Originally  this  whole  5,542  feet  of 
breakwater  was  composed  entirely  of  timber 
work  filled  with  stone.  This  type  of  construc- 
tion was  used  at  this  point  in  preference  to  the 
rubble  mound  type  in  order  that  vessels  might 
moor  alongside  of  it. 


them  being  540  feet  long  and  the  other  576 
feet  long.  The  banquette,  middle  deck  and 
parapet  on  the  harbor  side  were  6,  10  and  12 
feet  respectively  above  mean  lake  level.  This 
breakwater  was  completed  on  October  27,  1900. 
It  had  been  considerably  damaged  by  a  storm, 
which  was  practically  a  hurricane,  in  the  mid- 
dle of  September,  and  during  an  unusually  se- 
vere storm  of  November  21,  1900,  the  timber 
superstructure  for  a  considerable  length  was 
badly  wrecked. 

About  1,800  feet  of  this  damaged  superstruc- 
ture was  replaced  with  a  concrete  shell  and 
stone  filling,  of  a  section  shown  in  an  accom- 
panying illustration.  The  concrete  blocks  on 
the  lake  side  were  about  7.2  feet  long,  5  feet 
high  and  8  feet  broad  at  the  base,  weighing 
18.92  tons.  On  the  harbor  side  they  were  12  feet 
long,  4  feet  high  and  4%  feet  wide,  weighing 
15.28  tons.     The  blocks  were  moulded  with  suit- 


ent  of  each  other.  The  two  7-foot  cross  wall 
blocks  were  placed  at  the  end  of  every  36-foot 
section  of  the  structure,  and  a  third  cross  block 
connecting  the  two  rows  of  blocks  on  the  harbor 
side  was  formed  in  place  every  36  feet  as  the 
work  progressed,  it  being  found  that  a  made-up 
block  could  not  be  used  for  this  on  account  of 
the  width  not  being  uniformly  36  feet,  due  to 
necessary  corrections  of  alignment. 

In  building  this  concrete  superstructure  the 
old  timber  work  was  first  removed,  and  the 
top  timbers  of  the  cribs  brought  to  a  uniform 
elevation  2  feet  below  mean  lake  level.  Upon 
this  foundation  the  blocks  were  then  placed, 
together  with  the  loose  stone  filling.  The  re- 
cessed or  joggle  channels  in  the  ends  of  the 
blocks  were  then  filled  with  concrete,  after 
which  the  laying  of  the  concrete  in  place  was 
begun.  The  banquette,  containing  in  a  36-foot 
length   54.55   cubic   yards,   was   the  first   to  be 
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Instead  of  founding  the  cribs  for  this  break-  able    recesses    for    properly    bonding   them    to-       laid.      Then  the  front  and  rear  parapet  walls 

water  directly  on  the  soft  clay   bottom  of  the  gether  and  to  the  concrete  in  place  above  them.       were  laid,  and  the  filling  stone  brought  up  to 

lake  a  trench  30  to  40  feet  deep  below  lake  bot-  The  superstructure  was  built  in  36-foot  lengths,      the  level  of  the  under  side  of  the  parapet  deck, 

torn,    and    60    feet    wide    at    the    bottom,    was  making  five  sections  to  each  crib.     Except  for      The  parapet  walls  contained  81.04  cubic  yards, 

dredged  to  rock  bottom.     This  trench  was  back-  the   cross  wall   blocks   which   cover  the  Joints      and  the  parapet  deck  99.19  cubic  yards, 

filled  to  a  depth  of  30  feet  with  gravel,  and  about  between   the    adjacent   cribs,   the    180-foot    sec-          A  single  batch  of  the  concrete'  to  be  depos- 

8  feet  of  rubble  stone  was  placed  on  top  of  the  tions  of  this  breakwater  are  almost  independ-       ited   in   mass  consisted  of  Lehigh  Portland  ce- 
gravel  as  a  foundation  for  the  timber  cribs.    In 

the  portion  between  the  rubble  mound  section  'fal'le  Sbowlng  Unit  Costs  of  Buffalo  Breakwaters.    . 

,.,_.,--,_.                .,                       .  Whole             Super-                         t'oiurete  ConcietP 

and  the  South  Harbor  Entrance  there  are  six-  structure      structure      Filling      bloclis          in 

teen  cribs,  one  60  feet  long,  36  feet  wide  and  22  •                                  ,  Pej^            ,  p«J,       „f i""!,      „„P«'o     ?'",« Pj'"' 

'                                   °  Un.  ft.             Hn.  ft.       per  ton.       cu.  yd.         cu.  yd. 

feet  high,  and  the  others  of   the  same   width  oid  U.  8.  Breakwater  (original) $100.00 

and  height  but  180  feet  long.      The  short  crib  100  00 

was  placed  with  its  length  perpendicular  to  the  Old  U.   S.  breakwater  (solid  concrete  superstructure,  188!))         .  .                1110.19                             .  .                $9.19 

.    ^,       ,        ,        ^           ...             ..                  ,  Old  U.  S.  breakwater  (solid  concrete  superstructure.  1891)        ..                 108.32                           ..                 8.21 

axis    of    the    breakwater    at    its    southern    end.  old  U.  S.   breakwater   (concrete  shell  superstructure) 72.26         $0.68          $6.64            6.64 

ITnnn   this  «iihstnir>tiirA  wa«  built   a  siinprstriic-  North   breakwater    (36   ft.   section) 131..'i.'i              .')6.34              .69            7.10            5.6.') 

upon  tais  SUDSiructure  was  DUiit  a  supersiruc  j^^,.,,,    breakwater    (24   ft.    section  1 70.911             46.02             .69           7.10           5.65 

ture  of  similar  construction-^timber  crlbwork  Uiil)l)le   Monnd   breakwater li;."i.(Mi 

.,,,,,,        ^             ■       .0               J.-            c             J,  South  Harbor,  timber  crib,  Includinj;  riprap  (original)...      lOC.OU 

filled    in    with    stone — in    five   sections,    four  of  south    Harbor    (concrete   nbell    superstructure) 108.49             .80         10.00           9.40 
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ment,  5.4;  gravel,  5.4;  sand  grit  (.sand  and  fine 
gravel),  10.8,  and  unscreened  broken  limestone, 
21.6;  making  a  total  of  43.2  cubic  feet.  The 
amount  of  water  for  each  batch  averaged  about 
3>4  cubic  feet,  making  a  wet  quaking  mixture. 
For  the  concrete  blocks  the  same  proportions 
were  used,  but  the  size  of  the  batch  was  28.8 
cubic  feet.  One  force  of  men  was  employed 
in  making  the  concrete,  alternating  between 
moulding  the  blocks  and  laying  the  concrete  in 
mass.  About  15  batches  an  hour  were  depos- 
ited in  the  banquette  and  parapet  waUs,  and  2U 
batches  an  hour  in  the  parapet  deck.  The  top 
of  the  parapet  deck  and  banquette  was  finished 
off  with  3  to  4  inches  of  concrete  consisting  of 
1  part  cement,  2  parts  sand  and  1  part  gravel, 
this  surface  layer  being  placed  directly  on  top 
of  the  fresh  coarse  concrete  and  thoroughly 
tamped  into  it. 

This  structure,  like  the  rubble  mound  break- 
water, was  constructed  according  to  the  de- 
signs of  Major  T.  W.  Symon&,  Corps  of  En- 
gineers, U.  S.  A.  The  resident  engineer  was 
Mr.  Emile  Low,  M.  Am.  Soc.  C.  E.  Mr.  J.  C. 
Quintus.  M.  Am.  Soc.  C.  E.,  was  also  connected 
with  this  work.  The  contractor  was  The 
Buffalo  Dredging  Co.,  of  Buffalo,  N.  Y.  A  com- 
parative table  showing  the  costs  of  the  various 
parts  of  the  breakwater  system  accompanies 
this  article.  The  prices  given  are  exclusive 
of  engineering  and  office  expenses.  The  total 
amount  expended  by  the  United  States  govern- 
ment  on    the   improvement   of   Buffalo   harbor 
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up  to  June  30,  1902.  was  $4,549,819.08,  and   to 
this    must   be   added     the     cost   of   the    North 
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Breakwater,  $238,436.81,  which  includes 
the  cost  of  construction  and  maintenance, 
ing  the   total  expenditure   $4,788,255.89. 
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The  Engineering  Department  of  the  Ufliver- 
sity  of  Michigan  is  making  more  rapid  gains 
in  the  number  of  students  tha^  any  other  de- 
partment. There  are  now  600  engineering  stu- 
dents. 

The  Western  Passenger  Asbociation  has  es- 
tablished the  rate  of  one  fare  plus  two  dollars 
for  a  round  trip  to  St.  Louis  during  the  dedica- 
tion ceremonies  of  the  World's  Fair,  which  are 
to  take  place  April  30  and  May  1  and  2.  This 
action  is  expected  to  be  followed  by  the  Eastern 
railway  associations. 

The  United  States  Steel  Corporation,  dining 
the  past  week,  has  effected  the  amalgamation 
of  three  of  its  principal  constituent  corpora- 
tions, by  filing  a  merger  agreement  with  the 
Secretary  of  State  of  New  Jersey.  The  Carne- 
gie Company,  the  National  Steel  Company  and 
the  American  Steel  Hoop  Company  have  been 
consolidated  under  the  name  of  the  Carnegie 
Steel  Company.  The  capital  stock  of  the  new 
company  will  be  $63,000,000,  only  one-quarter 
the  combined  capital  of  the  old  companies.  This 
step  is  in  a  direction  opposite  to  that  of  the 
stock  inflation  which  has  been  so  prominent  a 
feature  in  many  of  the-  merger  operations  of 
recent  years.  Economy  of  corporate  expenses 
is  said  to  be  the  reason  for  the  move. 

An  Open  Switch  on  the  Northwestern  Ele- 
vated Railway,  Chicago,  caused  the  motor  car 
of  a  south-bound  express  train  to  jump  the 
track  just  south  of  the  Fullerton  Avenue  station 
on  the  afternoon  of  March  27.  Before  the  train 
could  be  stopped  two  more  coaches  were  de- 
railed, although  as  it  was  moving  slowly  it 
stopped  about  25  feet  from  the  switch.  None 
of  the  passengers  were  hurt.  The  wrecking 
crew  worked  until  a  late  hour  in  the  night  to 
remove  the  cars.  Two  motor  trains  on  the 
Brooklyn,  N.  Y.,  elevated  system  collided  at 
Sands  and  Adams  Streets  on  the  afternoon  of 
March  31,  derailing  one  car,  and  practically 
demoralizing  the  entire  Brooklyn  Rapid  Tran- 
sit system  both  elevated  and  surface,  for  the 
rest  of  the  evening. 
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The    Valtellina 


Hydro- Electric 
Plant. 


Power 


The  notable  three-phase,  high-voUage,  Ganz 
system  electric  railway  known  as  the  Valtellina 
line  is  served  with  power  from  a  water-power 
electric  plant  which,  though  built  along  lines 
that  may  be  held  as  representing  a  general 
European  practice,  possesses  a  number  of  points 
of  interest.  The  railway  is  now  about  67  miles 
in  length,  running  for  a  part  of  that  distance 
along  Lake  Como  in  Lombardy.  The  power 
plant  has  been  erected  near  Morhegno  and 
utilizes  a  fall  in  the  Adda  River.  The  follow- 
ing account  is  taken  in  part  from  a  recent  issue 
of  "The  Engineer"  of  London. 

In  locating  the  diverting  works,  advantage 
was  taken  of  a  gravel  island  in  the  bed  of  the 
river,  the  gravel  having  proved  to  afford  a 
solid  foundation.  A  dam  was  sunk  in  the 
gravel,  blocking  up  entirely  one  branch  of  the 
river  and  sweeping  diagonally  across  the  other 
branch,  not  more  than  a  few  inches  above  nor- 
mal high  water  level. 

At  the  end  of  this  dam  three  gates,  each  of 
18V&  feet  span,  and  permitting  a  maximum 
depth  of  7%  feet  of  water  to  pass  them,  give 
passage  to  the  surplus  water  into  the  lower 
reach  of  the  natural  bed  of  the  river.  The 
gates  are  iron  structures,  and  are  raised  and 
lowered  by  overhead  cranes,  according  to 
whether  the  river  is  in  flood  or  at  low  level,  so 
that  the  extreme  variation  of  level  in  the  power 
canal  is  from  8.2  to  6.5  feet  depth  of  water,  and 
gives  never  less  than  about  2  feet  depth  over 
the  sill  of  the  intake.  The  intake  to  the  power 
canal  is  at  right  angles  to  these  gates  and  par- 
allel to  the  natural  bed.  It  is  111.5  feet  long, 
and  is  protected  by  a  grid  of  flat  iron  bars  In- 
clined 30  degrees  from  the  vertical,  and  with 
the  flat  faces  of  the  bars  set  with  a  horizontal 
deviation,  such  as  tends  to  prevent  the  inflow 
of  ice  and  debris  and  to  throw  it  off  down 
f  tream. 


the  long  tunnel,  an  overflow  into  the  bed  of  the 
river  is  provided,  which  steadies  the  canal  flow 
below  this  point.  Near  the  power-house 
another  overflow  of  larger  size  is  built,  capable 
of  taking  the  total  flow  when  the  turbine  flumes 
have  to  be  emptied  for  cleaning  or  repair. 

The  watershed  of  the  Adda  above  the  intake 
has  an  area  of  about  1,000  square  miles,  and 
gives  a  minimum  winter  flow  in  the  river  of 
about  880  cubic  feet  per  second.  The  total  fall 
from  the  intake  to  the  highest  level  in  the  tur- 


turbines  now  Installed,  is  designed  for  1,500 
horse-power  normal,  with  a  2,000  horse-power 
overload  capacity,  while  the  fourth,  still  to  be 
laid  down,  is  of  double  this  size.  The  four 
together  will  thus  be  of  7,500  normal,  and  10,000 
maximum  horse-power.  It  must  be  remem- 
bered that  the  880  cubic  feet  is  the  minimum 
winter  water-flow,  the  summer  flow  being  con- 
siderably greater,  while  the  summer  railway 
passenger  traflic  is  at  least  twice  as  heavy  as 
that  to  be  served  in  the  winter.  At  present  the 
electrical  energy  sent  out  from  the  central  sta- 
tion is  9,600  kilowatt-hours  daily,  and  700  to 
800  per  hour  during  the  busy  part  of  the  day, 
or  from  940  to  1,060  horse-power. 

The  canal  ends  in  a  rock  tunnel  In  which  Is 
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ONE  OF  THE  GENERATING  UNITS. 


Prom  the  intake  the  canal  starts  immedi- 
ately in  tunnel,  in  a  curve  of  114.8  feet  radius. 
It  is  almost  a  mile  long,  for  the  most  part 
through  solid  rock.  Of  a  total  length  of  three 
miles,  the  canal  has  fourteen  tunnels  with  a 
combined  length  of  two  miles.  It  has  con- 
creted floor  and  walls  and  is  13.12  feet  wide  at 
the  floor  line  and  14.43  feet  at  water  level,  fii 
tunnels  the  roof  is  arched  to  a  circular  arc  of 
9.58  feet  radius.      At  the  point  of  issue   from 


bine  tailrace  is  106.91  feet,  of  which  15.7  feet 
are  spent  on  the  canal  gradient  of  1  per  1,000 
throughout  the  15,740  feet  total  length,  and 
another  1.6  feet  is  otherwise  lost.  This  leaves 
89.6  <'eet  available  fall  from  the  top-level  in  the 
flume  to  the  tail-race;  which,  with  880  cubic 
feet  flow,  gives  9,000  theoretical  water  horse- 
power. It  is  reckoned  that  over  7,000  horse- 
power will  be  developed  by  the  turbines  from 
this   water   consumption.      Bach    of   the   three 


formed  the  settling  basin  of  the  penstock,  23 
feet  wide,  82  feet  long,  with  a  sloping  floor,  giv- 
ing 19.7  feet  depth  at  its  forward  end,  where 
sludge  and  debris  are  collected,  and  discharged 
over  a  sill,  surmounted  by  an  iron  grating, 
with  9.8  feet  of  water  over  it.  From  here  the 
water  enters  two  steel  flume  tubes  of  8.2  feet 
Inside  diameter.  These  run  straight  down  the 
hill  side  at  45  degrees  inclination  to  the  hori- 
zontal and  are  223  feet  long  In  the  power 
house  they  rise  to  the  inlet  casings  of  the  tur- 
bines, each  tube  branching  in  two  and  supply- 
ing two  turbines.  Near  their  upper  ends, 
where  the  water  pressure  is  light,  these  tubes 
have  packed  gland  expansion  joints.  'Their 
upper  ends  are  flanged  and  riveted  to  an  iron 
plate  built  into  the  masonry  of  the  penstock, 
the  under  sides  of  the  tubes  being  open  for  in- 
spection right  up  to  this  flange-joint. 

The  power  house  is  a  spacious  building  170 
feet  long  by  72  feet  wide  and  50  feet  high. 
Each  turbine  discharges  by  its  own  draft-tube, 
whose  mouth  is  kept  well  below  the  lowest 
water  level  in  the  tail-race.  This  is  a  wide, 
open  basin  delivering  directly  Into  the  bed  of 
the  river  Adda. 

The  turbine  units  are  mounted  on  one  hori- 
zontal shaft,  carried  on  two  main  bearings, 
with  the  alternator  between  them  and  the  tur- 
bine wheel  overhanging.  The  end  of  the  tur- 
bine shaft  is,  of  course,  steadied  in  the  stufflng- 
box  of  the  turbine  casing,  but  this  takes  no. 
bearing  load.  Further,  the  turbine  shaft  is 
prolonged  in  a  small  size  extension  to  the  gov- 
ernor housing,  where  it  drives  the  governor 
and  has  a  small  extra  bearing;  but  this  again 
takes  none  of  the  weight  of  the  wheel  nor  any 
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of  the  working  forces.  In  regard  to  the  over- 
hang it  must  be  remembered  that  the  working 
pressures  of  the  water  are  nftirly  uniformly 
distributed  round  the  crown  of  rotating  blades, 
and,  therefore,  have  zero,  or  only  a  small  single 
resultant  productive  of  pressure  at  the  bear- 
ings. Their  resultant  is  a  torque  or  couple  of 
equal  and  opposite  forces.  Practically  the 
!>ame  may  be  said  of  the  mechanical  forces  be- 
tween the  armature  and  field  of  the  alternator. 
So-  that  the  main-bearing  pressures  are  really 
due  only  to  the  dead  weight  of  the  revolving 
parts  and  of  the  water  filling,  at  any  one  in- 
i-tant,  the  crown  wheel.  The  two  main  bear- 
ings have  a  combined  length  of  8  feet  2  inches, 
and  a  diameter  of  12  inches.  Bach  is  lubri- 
cated by  three  loose  rings  dipping  into  the  oil 
chamber,  and  has  a  cooling-water  circulation 
through  the  shell  of  the  plummer  block.  This 
cooling  is  not  required,  it  is  stated,  under  pres- 
ent working  conditions. 

The  turbine  is  inward  flow,  discharging  the 
water  horizontally  parallel  to  the  shaft,  and  the 
slightly  expanding  draft  tube  is  immediately 
turned  downwards.  It  dips  22  feet  below  the 
turbine  center  to  some  18  inches  below  the 
lowest  water-level  in  the  tail-race.  The  diam- 
eter over  the  tips  of  the  blades  of  the  wheel  is 
5  feet  3  inches,  and  the  normal  speed  is  150 
revolutions  per  minute.  A  vertical  spindle  ball 
governor  controls  the  entrance  of  water  to  the 
turbine.  A  relay  pump  pumps  oil  into  an 
ordinary  hydraulic  accumulator,  the  pump 
being  driven  by  an  overhung  crank  on  the  ex- 
tension of  the  turbine  shaft.  The  oil  pressure 
is  maintained  at  six  atmospheres,  the  flow 
from  the  pump  escaping  by  a  by-pass  into  a 
reservoir  when  the  accumulator  is  full,  whence 
it  passes  again  to  the  suction  of  the  pump. 
From  the  accumulator  the  oil  is  supplied  to 
one  or  other  end  of  the  horizontal  relay  cylin- 
der, whose  piston  and  piston-rod  thrust  for- 
wards or  backw^ards  through  a  small  angle,  the 
ring  commanding  the  crown  of  pivoted  en- 
trance guide-blades  which  admit  water  to  the 
wheel.  The  centrifugal  governor  regulates  the 
admission  of  pressure-oil  to  one  or  other  end 
of  the  relay  cylinder  by  means  of  a  slide  valve. 
There  is  also  hand-wheel  control  of  this  crown 
of  guide  blades,  as  well  as  a  screw  gear  for 
opening  and  closing  the  main  butterfly  water 
valve. 

The  exciter  dynamo  is  mounted  direct  on  the 
other  end  of  the  main  shaft,  with  a  small  out- 
side bearing.  The  fields  of  the  three  exciters 
are  excited  by  a  small  auxiliary  dynamo  driven 
by  a  small  auxiliary  turbine,  which  is  also  used 
for  other  work.  A  rheostat  is  inserted  in  the 
exciting  circuit,  whereby  the  field  of  the  alter- 
nator may  be  regulated  from  the  switchboard. 
Furthermore  a  small  horizontal-spindle  centrif- 
ugal-ball governor  inserts  an  extra  resistance 
in  the  fleld  of  the  exciter  dynamo  if  the  velocity 
passes  beyond  the  limit  of  250  revolutions  per 
minute,  at  which  the  voltage  of  the  alternator 
would  have  become  25,000.  The  alternators 
are,  however,  capable  of  running  for  half  an 
hour  at  30,000  volts  without  becoming  heated 
lo  such  an  extent  as  to  incur  Injury.  The 
exciter  voltage  is  49  to  50,  and  the  current  var- 
ies from  300  to  450  amperes,  averaging  350. 
The  normal  voltage  of  the  alternators  is  20,000, 
and  It  varies  between  17,000  and  22,000.  A 
short  circuit  produces  a  current  six  times  the 
normal.  The  alternators  and  electrical  station 
apparatus  were  built  by  Messrs.  Schuckert  & 
Company,  of  Niirnberg,  and  the  turbines,  motor 
cars,  transformers  and  the  line  work  by  Messrs. 
Ganz  &  Company,  of  Buda  Pesth. 

Four  men  suffice  to  take  entire  charge  of  the 
hydraulic  canal,  including  the  regulation  of  the 
intake  gates.  The  central  station  plant  nans  for 
18  to  20  hours  per  day.  and  is  served  by  three 


shifts  of  three  men  each,  plus  two  fitters,  or 
eleven  men  in  all.  The  charge  of  the  transmis- 
sion line  is  in  the  hands  of  a  foreman  and  three 
fitters,  besides  one  watchman  at  each  trans- 
former station.  Each  train  is  accompanied  by 
two  men,  each  of  whom  alternately  undertakes 
the  duties  of  motorman  or  driver  and  of  con- 
ductor. 

The  yearly  working  cost  of  the  power  station, 
inclusive  of  the  canal,  has  been  found  to  be 
$6,513,  this  covering  wages,  materials,  and  re- 
pairs. The  similar  cost  for  the  line  transmis- 
sion, including  the  3.000-volt  contact  wires,  is 
$8,262.  The  total  is  thus  $1-1,775.  The  energy 
consumption  on  the  line  is  G7V4  watt-hours  per 
ton-mile;  and  the  above  $11,775  being  the  work- 
ing cost  of  3,500,000  kilowatt-hours,  one  kilo- 
watt hour  costs  under  0.42  cent  and  1,000  ton- 
miles  28.3  cents,  without  including  interest, 
maintenance — beyond  ordinary  repairs — and 
sinking  fund  on  capital  outlay. 


Fire  in  an  Iron  and  Steel  Frame  Building. 


The  Roosevelt  Building,  Broadway  and  Thir- 
teenth Street,  is  a  llOxllO-foot  eight-story  anj 
basement  building  used  for  commeicial,  manu- 
facturing and  warehouse  purposes.  It  had  un- 
protected cast  iron  interior  columns  8  Inches 
in  diameter  and  steel  wall  columns.  The  floor 
and  root  were  of  hollow  tile  segmental  arches 
between  lO-inch  I-beams  supported  on  double 
12-inch  I-beam  girders.  The  lower  flanges  of 
the  beams  and  girders  were  protected  by 
plaster  on  expanded  metal  furring  set 
close  to  the  steel  without  enclosed  air 
space.  The  floors  were  covered  with 
1-inch  boards  nailed  lo  wooden  strips  bedded  in 
concrete  fllling.  The  ceiling  was  plastered 
direct  on  the  under  side  of  the  floor  arches. 
There  was  a  central  elevator  and  stair  shaft 
and  a  rear  elevator  and  a  rear  stair  shaft,  all 
enclosed  with  hollow  tile  partitions  having 
wooden  doors  and  large  windows  glazed  with 
thin  glass  in  each  story.  Both  sets  of  stairs 
had  iron  strings  and  stone  treads  without  rein- 
forcing webs.  The  basement,  first,  second,  fifth 
and  seventh  stories  were  occupied  with  stocks 
of  clothing  on  wooden  tables.  The  third  and 
sixth  stories  were  used  for  the  manufacture  of 
suspenders  and  neckwear,  the  fourth  story  for 
storing  spool  and  embroidery  silks  and  the 
eighth  story  for  a  tailor's  cutting  department. 

Early  in  the  morning  of  Feb.  26,  1903,  part 
of  the  building  and  contents  was  injured  or  de- 
stroyed by  a  severe  fire  which  was  made  the 
subject  of  investigation  by  the  Continental  In- 
surance Company  of  New  York.  Their  special 
inspector  and  trained  engineer  made  a  report 
to  President  Henry  Evans  in  which  he  de- 
scribed the  construction  of  the  building  sub- 
stantially as  above  noted,  the  extent  of  the 
damage,  and,  in  conclusion  the  lesson  to  be 
learned  from  the  standpoint  of  the  insurance 
company:  He  defined  the  building  as  belong- 
ing to  the  "class  commonly  designated  as  fire- 
proof buildings  with  unprotected  iron  work 
occupied  for  mercantile  and  like  manufacturing 
purposes."     The  report  goes  on  to  say  that — 

The  first  warning  of  the  fire  was  given  by  the 
pneumatic  (automatic)  alarm  with  which  the 
building  was  equipped.  As  near  as  can  he  de- 
termined, it  started  in  rear  part  of  the  .south- 
ern half  of  the  sixth  floor  amongst  a  quantity 
of  drummers'  trunks,  samples,  etc.  It  evi- 
dently spread  very  rapidly  aud  ascended  the 
central  stair  and  elevator  shaft  referred  to 
(which  was  practically  not  cut  off  except  by 
thin  glass  windows  with  wooden  sashes)  and 
entered  each  of  the  floors  above.  The  sixth  and 
seventh  floors  were  divided  in  about  the  center 
(north  of  the  stair  shaft)  by  2-inch  hollow  til" 
partitions  plastered    '/j-inch  on  each   side,   and 


these  succeeded  admirably  in  confining  most  of 
the  fire  on  these  floors  to  the  southern  half,  but 
in  this  portion  the  stock  loss  was  about  total 
on  each  floor.  In  the  eighth  floor  the  fire  raged 
more  fiercely  than  on  the  others,  and  produced 
the  most  disastrous  results.  Five  of  the  cast- 
iron  columns  supporting  the  roof  broke  off  clean 
about  2  feet  from  the  top,  and  all  of  the  re- 
maining columns  were  badly  warped  and 
twisted;  likewise  part  of  the  framework  of  the 
outer  walls,  where  the  protection  had  been 
pulled  oft  by  the  falling  of  the  roof  beams.  The 
giving  way  of  the  columns  caused  the  entire 
roof  excepting  about  one-third  of  the  area  in  one 
corner  to  fall,  and  in  doing  so  one  section  of  it 
fell  through  the  eighth  floor,  making  a  hole  In 
the  same  about  12x15  feet,  and  landed  on  the 
seventh  floor,  which  sagged  considerably  (where 
hit)  from  the  increased  load  but  remained  in- 
tact. Part  of  the  roof  dropped  on  the  stair 
landing  in  the  central  shaft  referred  to  and  fell 
straight  down  through  the  building,  carrying 
each  landing  with  it  in  succession.  The  iron 
work  in  the  sixth  and  seventh  floors  appears 
to  be  in  good  condition,  and  structurally  the 
building  does  not  appear  to  be  seriously  dam- 
aged below  the  eighth  floor,  with  the  exception 
of  the  two  broken  floors  where  the  roof  fell 
through.  The  exterior  walls  being  chiefly  of 
brick  and  terra  cotta,  damage  to  them  was 
slight.  Had  they  been  of  stone  the  loss  would 
probably  have  been  much  larger.  Loss  on 
building  estimated  at  from  25  to  30  per  cent. 

While  this  flre  is  probably  the  most  import- 
ant that  has  occurred  in  this  elass  of  risks  in 
New  York,  it  can  hardly  be  considered  as  teach- 
ing any  new  lesson,  but  rather  as  demonstrating 
and  emphasizing  the  opinions  universally  held 
by  insurance  engineers;  firstly,  that  vertical 
openings  not  thoroughly  enclosed  in  fireproof 
material  are  an  extremely  vital  defect  and 
make  an  otherwise  well  built  building  practi- 
cally at  the  mercy  of  any  fire  once  well  under 
way,  and,  secondly,  that  unprotected  iron-work 
is  a  dangerous  thing,  never  to  be  depended 
upon.  The  floor  arches  withstood  the  extreme 
heat  of  the  flre  satisfactorily,  and  it  can  be 
stated  to  a  certainty  that  had  the  elevators  and 
stairways  been  enclosed  according  to  under- 
writers' standards,  and  the  ironwork  been  pro- 
tected, the  same  flre  under  the  same  conditions 
would  not  have  spread  beyond  the  floor  upon 
which   it  originated. 

Another  point  the  fire  emphasizes  is  the  ne- 
cessity of  at  least  two  stairways  in  all  buildings 
of  this  class  and  the  importance  of  having  the 
treads  rest  on  an  iron  web  or  plate,  as  called 
for  under  the  new  laws.  It  will  be  noted  that 
one  stairway  in  this  risk  was  made  a  wreck  by 
the  falling  of  the  roof,  and  had  it  not  been  for 
the  second  stairway  escape  would  have  been  en- 
tirely cut  off  for  the  firemen  and  there  would 
have  been  no  way  to  fight  the  blaze  except  from 
adjoining  building^s.  From  an  insurance  stan'i- 
point,  a  flie])roof  building  with  unprotected 
ironwork  ard  floors  not  cut  off,  when  filled  with 
merchandise,  is  scarcely  better  than  an  ordinary 
building;  and  as  far  as  the  stocks  in  such 
l)uildingF  are  concerned,  they  are  hardly  as  de- 
sirable, if  all  on  one  floor,  as  when  in  an  or- 
dinary building  of  medium  height.  The  floors 
of  a  fireproof  building  act  as  a  reverberatin;? 
furnaie  and  stocks  contained  therein  are  liable 
to  be  most  effectually  cremated,  but  if  they  be 
distributed  over  several  floors  properly  cut  off, 
only  that  proportion  on  the  floor  where  the"  flre 
originated  should  suffer. 


The  Baltimore  &  Ohio  Railroad  has  secured 
60.000  square  feet  of  space  in  the  Transporta- 
tion Building  at  the  World's  Fair,  St.  Louis, 
and  will  make  an  extensive  exhibit  of  the  evolu- 
tion and  development  of  the  world's  railways. 


April  4,  1903. 

A  Rod  for  Rapid  and  Accurate  Leveling. 

There  has  recently  been  designed  a  new  typo 
of  level  rod,  by  the  proper  setting  of  which, 
cut,  fill,  or  elevations  are  read  directly  from 
the  rod  wherever  it  is  held,  without  the  neces- 
&ity  for  continual  additions  and  subtractions. 
This  rod  is  of  especial  advantage  lor  any  worlv 
where  the  elevations  of  many  points  are  to  be 
taken  at  a  single  setup  of  the  instrument,  as 
in  cross-sectioning;  but  the  simplicity  of  taking 
turning  points  with  this  rod  makes  it  a  marked 
improvement  over  the  ordinary  types  of  rod 
for  every  kind  of  leveling  work. 

The  construction  of  the  rod  is  shown  in  the 
accompanying  cuts.  It  is  an  e.\tension  rod 
composed  of  two  L-shaped  pieces,  made  to  slide 
on  each  other  much  like  any  other  rod.  The 
graduations  on  the  rod  are  practically  the  same 
as  for  the  Philadelphia  rod;  and  it  can  at  any 
lime  be  used  in  exactly  the  same  way  as  the 
Philadelphia  rod.  At  both  ends  of  each  part 
of  the  new  rod  is  a  roller  over  which  passes 
an  endless  tape,  its  distinguishing  feature, 
which  appears  at  the  outside  only  along  one 
side  of  the  rod.     The  tape  is  graduated  to  feet. 


,ForAdju5iir\g  -y 
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(either  that  to  which  it  is  desired  to  reduce 
the  natural  surface  or  one  at  about  the  mean 
of  the  natural  surface)  is  chosen  as  a  datum. 
The  grade  elevation  is  men  subtracted  from 
the  elevation  of  the  bench  mark  from  wliich 
the  start  is  made,  this  being  the  only  computa- 
tion that  is  required.  The  rod  is  then  held 
on  the  bench  mark  and  if  the  difference  is  posi- 
tive the  tape  is  shifted  so  that  the  number 
below  zero  representing  it  comes  into  the  line 
of  sight;  while  if  the  difference  is  negative  the 
corresponding  number  above  zero  is  set.  The 
tape  is  then  clamped,  thus  completing  the  oper- 
ation known  as  rod  setting.  After  this,  no 
matter  where  the  rod  is  held  it  will  give  di- 
rectly the  difference  in  elevation  between  that 
point  and  the  assumed  grade,  values  on  one 
fide  of  the  zero  giving  the  cut  and  those  on 
the  other  side  fill. 

For  example,  in  cross-sectioning  for  a  road- 
bed the  elevation  of  the  finished  sui'face  at  the 
given  point  would  be  assumed  as  the  datum, 
and  all  readings  on  the  tape  above  zero  repre- 
sent the  exact  fill,  while  all  below  zero  represent 
the  cut.  If  the  tape  reading  were  exactly  zero 
it  would  indicate  that  that  point  was  exactly 
at  grade.  If  cross-sections  of  several  stations 
are  to  be  taken  from  one  set-up  it  is  only  nec- 
essary in  going  from  one  station  to  the  next 
to  raise  or  lower  the  tape,  depending  on  the 
direction  of  the  grade,  an  amount  equal  to  the 
difference  in  the  established  grades  of  the  sta- 
tions.     After  this  is  done  the  tape  readings  at 


Sel-ting  Slope  Stakes  with  Level 
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Setting  Slope  Stakes  without  Level. 
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Level      Rod  Slope  Tape. 

The  Heghinian  Level  Rod  and  Slope  Tape. 


tenths,  and  hundredths  from  a  zero  both  ways; 
the  numerals  on  one  side  of  the  zero  being 
printed  in  red  and  those  on  the  other  side  in 
black  in  order  to  distinguish  between  them. 
The  tape  is  an  unusually  strong  "metallic" 
tape  and  can  be  easily  moved  up  or  down  until 
any  numeral  comes  to  any  desired  point.  It 
can  then  be  clamped  to  the  rod,  and  by  means  of 
a  screw  at  the  top  of  the  rod,  which  controls 
the  yoke  carrying  the  upper  roller,  the  tension 
of  the  tape  can  be  regulated.  The  clamp  for 
the  tape  and  that  by  which  the  two  sections 
of  the  rod  are  clamped  together  are  arranged 
on  opposite  sides  of  the  rod,  and  the  clamping 
of  one  does  not  interfere  with  the  use  of  the 
other.  A  small  level  and  a  vernier  are  pro- 
vided on  the  face  of  the  target,  and  attached 
to  the  target  on  the  tape  side  of  the  rod  is 
another  vernier,  reading  both  up  and  down,  by 
which  the  tape  can  be  set  exactly;  while  a  hand 
is  arranged  in  a  convenient  position  to  indicate 
to  the  rodman  which  way  to  move  the  tape  in 
certain   cases. 

For     ordinary    leveling     a     grade    elevation 


the  next  station  give  directly  the  cut  or  fill 
there  as  if  there  wias  no  change  of  grade.  This 
operation  can  be  quickly  and  easily  performed 
by  fixing  the  target  at  a  distance  below  the 
metal  band  near  the  top  of  the  rod  equal  to  the 
difference  in  elevation  between  the  two  stations. 
Then,  if  the  tape  is  to  be  lowered,  any  conve- 
nient form  of  clip  that  can  be  attached  securely 
to  the  tape  is  fastened  to  it  with  its  horizontal 
edge  in  contact  with  the  metal  band  on  the  rod 
and  the  tape  is  then  lowered  until  the  edge  of 
.the  clip  is  in  line  with  the  zero  on  the  target 
vernier.  A  similar  operation  will  be  per- 
formed if  the  tape  is  to  be  raised.  The  differ- 
ence of  the  vernier  readings  at  the  first  and 
last  stations  is  equal  to  the  total  change  of 
grade  between  the  stations,  thus  furnishing  at 
once  a  check  on  the  accuracy  of  the  entire 
work. 

With  this  level  rod  there  need  be  no  figures 
at  all  recorded  in  the  notes  in  going  from  one 
fct-up  to  the  next.  All  that  is  necessary  is  to 
attach  to  the  tape  the  clip  already  mentioned, 
so  that  Its  edge  is  placed  directly  on  the  line 
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ol  sight  as  the  rod  is  held  for  the  foresight  on 
the  turning  point.  Then  for  the  backsight  the 
tape  is  undamped  and  simply  shifted  till  the 
same  edge  of  the  clip  again  comes  into  the  line 
of  sight,  when  the  tape  is  clamped  again  and 
all  readings  under  these  conditions  give  as 
before  the  cut  or  flU  or  the  elevation  referred 
to  the  same  datum  that  was  used  for  the  pre- 
vious set-up.  It  is  thus  seen  that  all  labor  of 
computing  heights  of  instrument  and  elevations 
with  the  accompanying  likelihood  of  errors,  is 
eliminated.  A  form  for  the  notes  as  compared 
with  what  would  be  used  with  an  ordinary 
level  rod  accompanies  this  description. 


Grade  ^  97.50 
B.M.-  983/ 
R.S.-i-    1.19 


Oradi   • 

97.50 

5fa 

+ 

H.I. 

- 

El. 

Cut. 

Fill. 

B.M. 

9631 

6.42 

m.Ti 

A 

7.7 

95.0 

2.5 

B 

iS 

995 

2.0 

T.P 

10.16 

92S7 

I.OZ 

9359 

C 

3.4 

902 

7.3 

Sta. 
A 

Cot 

Fill. 
25 

B 

2.0 

T.P. 

4,93 

C 

7.3 

form  of  Notes  for  Ordinary   Rod, 


For  New  Rod. 


In  case  it  is  desired  to  run  the  profile  of  only 
a  single  line,  as  in  laying  out  a  pipe  line,  the 
line  of  sight  of  the  transit  is  made  parallel 
with  the  finished  grade,  which  can  be  done  very 
quickly  by  means  of  the  clip  on  the  tape.  After 
the  proper  rod  setting  has  been  made,  wherever 
the  rod  is  held  on  the  line  of  sight  it  will  give 
the  cut  or  fill  at  that  point.  Advantages  are 
also  claimed  for  this  rod  for  stadia  work. 

In  connection  with  this  new  form  of  level 
rod  Mr.  G.  G.  Heghinian,  its  inventor,  has  also 
devised  a  special  form  of  tape  to  facilitate  the 
setting  of  slope  stakes.  One  side  of  this  tape 
is  graduated  in  feet  and  decimals,  and  on  the 
other  side  the  divisions  are  \\U  feet  long,  for 
use  with  a  1%  to  1  side  slope.  The  tape  con- 
tains two  zeros  on  each  side  13  feet  apart,  the 
zeros  on  one  side  being  directly  opposite  those 
on  the  other  side.  The  numbering  extends  from 
these  zeros  in  both  directions  toward  the  ends. 
If  the^  width  of  the  roadbed  or  embankment  is 
less  than  2()  feet,  it  is  necessary  to  shorten 
the  distance  between  the  zeros  to  one-half  the 
loadbed.  When  this  is  to  be  done  the  extra 
length  is  formed  into  a  loop  and  passed  through 
a  flattened  ring,  being  held  in  this  position  by 
a  wire  key  passed  through  holes  in  the  tape, 
which  holes  are  placed  for  this  purpose  at 
every  foot  mark  between  the  zeros.  It  is  pro- 
posed to  arrange  a  small  pocket  at  the  bottom 
of  the  level  rod  (not  shown  in  the  cut)  in  which 
can  be  placed  the  flattened  ring  and  wire  key 
when  not  in  use,  as  well  as  the  clip  for  the  rod 
tape.  The  use  of  the  tape  is  illustrated  in  two 
of  the  accompanying  cuts.  The  upper  one 
shows  its  use  in  connection  with  a  level,  and 
the  lower  one  its  use  without  the  instrument. 

In  using  this  slope  tape  in  connection  with  a 
level  and  the  new  rod,  the  proper  rod-setting  is 
made,  and  in  the  case  of  the  16-foot  road-bed 
shown  in  the  cut,  the  distance  between  the  zeros 
on  the  slope  tape  is  then  shortened  to  8  feet  so 
that  the  effective  distance  between  them  repre- 
sents half  of  the  road-bed,  zero  being  at  the 
center.  The  tape  is  held  horizontal,  and  the 
rod  is  moved  in  or  out  until  the  reading  of  the 
instrument  on  the  rod-  tape  and  'that  on  the 
"1%"  side  of  the  slope  tape  at  their  intersec- 
tion are  the  same,  which  indicates  the  point 
to  drive  the  slope  stake.  In  the  illustration 
given,  the  readings  are  2  feet  on  one  side  and  C 
feet  on  the  other.  The  "1%"  side  of  the  tape  is 
the  one  shown  in  the  cut. 

In  the  second  method  illustrated,  the  level 
and  the  leveler  are  dispensed  with  entirely  and 
an  ordinary  rod  can  also  be  used.  The  illus- 
tration shows  a  section  where  there  is  both  cut 
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and  fill,  the  center  having  a  fill  of  1  foot  and 
the  width  of  half  road-bed  on  the  cut  side  being 
13  feet  and  on  the  fill  side  H  feet  For  the  fill 
Eide  the  distance  between  the  zeros  of  the  slope 
tape  is  shortened  to  11  feet,  and  one  man  holds 
the  tape  with  the  figure  representing  the  cen- 
ter fill  (in  this  case  1  foot)  on  the  center  line. 
The  man  with  the  rod  holds  the  other  end  of 
the  tape  with  the  "1\-/'  side  in  view  and  moves 
out  from  the  center  until  with  the  tape  held 
horizontal  and  the  rod  vertical,  the  reading 
on  both  at  their  intersections  is  the  same  (4 
feet  In  the  figure).  The  position  of  the  rod 
under  those  conditions  indicates  where  to  drive 
the  slope  stake. 

In  setting  the  stake  at  the  other  side  of  the 
center  line  the  two  men  keep  the  same  relative 
positions.  In  this  case  the  1  to  1  side  of  the 
tape  is  used,  and  as  there  is  a  1  foot  fill  at  the 
center  the  tape  is  held  at  1  foot  less  than  the 
halt  width  of  the  road-bed  (13  feet).  If  there 
had  been  a  2  foot  cut  at  the  center  instead  of 
a  1  foot  fill  the  tape  would  have  been  held  at 
the  point  2  feet  the  other  side  of  the  zero. 
While  one  man  holds  the  rod  vertically  on  the 
center  line  and  the  tape  horizontally,  the  other 
man,  grasping  the  tape  at  the  1-foot  mark  and 
holding  it  on  the  surface,  moves  outward  until 
the  reading  on  the  tape  and  that  on  the  rod 
at  their  intersection  coincide  (in  this  case  9 
feet).  The  1-foot  mark  on  the  tape  then  indi- 
cates the  proper  position  of  the  slope  stake.  A 
little  study  of  these  cases  will  indicate  the 
geometrical  reasons  for  the  operations  per- 
formed. Where  the  sections  are  entirely  in 
cut  or  entirely  in  fill  the  work  of  setting  the 
slope  stakes  by  this  method  is  of  course  much 
simpler  than  in  side  hill  work,  although  under 
any  conditions  it  would  seem  to  be  an  improve- 
ment over  the  methods  ordinarily  employed. 
The  inventor  of  this  rod  and  tape  is  Mr.  Gara- 
bed  Geo.  Heghinian,  an  Armenian  and  a  gradu- 
ate of  Massachusetts  Institute  of  Technology,  at 
present  connected  with  the  Bureau  of  High- 
ways, Brooklyn,  N.  Y.  The  rod  is  being  made 
by  Schwencke,  Kirk  &  Company,  of  New  York 
aty. 


The    Distinction  between    Repairs    and 
Improvements,  and  a  Proposed  Class- 
ification of  Railroad  Maintenance 
of  Way  Expenses. 

Abstract    of   paper    by    Walter    U.    ISeig,   presented    to 

the   American    Railway    Kngineering   and   Maintenance 

of  Way  Association,  at  the  Fourth  Annual  Convention 

In   Chicago,    March  17,   IKOiJ. 


All  maintenance  oi  way  accounting  systems 
are  largely  dependent,  as  far  as  the  detail  class- 
ification of  the  expense  items  is  concerned,  on 
the  action  taken  by,  and  individual  understand- 
ing of,  the  various  officers  of  the  raainienance  ' 
of  way  department.  Hence  a  discussion  of  the 
principles  and  questions  connected  with  the 
various  classes  of  work  and  expense  groups, 
will  not  only  serve  to  direct  attention  to  the 
proper  differentiation  of  the  various  expense.s 
of  the  department  for  use  in  making  valuable 
comparisons  and  general  grouping  of  expenses 
already  incurred  or  for  forecasts  for  the  future, 
but  will  tend  to  promote  a  more  general  and 
uniform  practice,  and  thus  make  comparisons 
between  different  railroads  of  practical  value. 
Such  a  discussion  should  also  be  of  value  to 
those  charged  with  the  management  of  other 
classes  of  works. 

The  terms  Improvements,  Additions,  Bstter- 
ments.  Extraordinary  Expenses,  Maintenance 
Account,  Capital  Expenditures,  etc.,  are  used 
to-day  frequently  without  positive  or  uniform 
meaning.  The  effect  of  the  determination  and 
ultimate  disposition  In  the  general  ac<;ounts  of 
certain  of  these  classes  of  expenditureii  is  so 


far-reaching  and  affects  the  general  financial 
results  to  such  an  extent  that  it  would  seem 
desirable  to  establish  clear  definitions  and  uni- 
form practice.  The  grouping  of  maintenance 
of  way  expenses  must  be  such  as  to  show 
clearly  what  items  are  in  the  nature  of  improve- 
ments on  the  property  as  distinguished  from 
maintenance  proper.  There  must  be  a  clear 
separation  of  all  items  of  what  might  be  called 
irregular  work,  i.  e.,  not  actual  maintenance, 
and  further  such  division  of  the  actual  main- 
tenance items  as  to  give  valuable  comparative 
information  on  a  uniform  basis  for  each  divi- 
sion of  a  road  and  for  any  particular  period 
or  periods  under  consideration. 

Where  expenses  are  not  properly  grouped,  it 
is  impossible  to  draw  valuable  conclusions  as 
to  the  operating  efficiency,  to  make  comparisons, 
or  to  satisfactorily  explain  any  unusual  varia- 
tions in  expensei?  for  any  section  of  road  or 
period.  Without  such  grouping,  the  irregular 
work  and  extra  expenses  dependent  on  contin- 
gencies of  all  kinds  occurring  at  any  moment  in 
railroading,  will  effectually  bloclj  any  attempt 
to  readily  ascertain  correct  unit  costs  of  main- 
tenance proper,  to  make  comparisons  and  fore- 
casts of  practical  value. 

The  distinctive  divisions  of  maintenance  o' 
way  expenditures  are:  Current  Repairs,  reg 
ular  annually  recurrent  repairs;  Contingent  Re- 
pairs, large  emergency  expenditures  due  to 
sundry  contingencies,  such  as  severe  storms, 
floods,  accidents,  etc.;  Special  Repairs,  minor 
items,  not  distinctly  regular  repairs,  but  neces- 
sarily permanently  chargeable  to  maintenance 
account;  Extraordinary  Repairs,  extensive  re- 
newals or  large  non-annually  recurrent  repairs; 
Betterments,  increase  in  value  due  to  perma- 
nent improvements  of  existing  facilities;  and 
Additions,  additions  and  new  work  not  charged 
in  first  instance  to  construction.  The  funda- 
mental principle  or  system  advocated  is  that 
these  divisions  should  be  separated  into  two 
general  groups.  Repairs  and  Improvements,  em- 
bracing respectively  the  first  four  and  the  last 
two,  each  of  these  six  divisions  to  be  sub- 
divided into  the  ten  officially  prescribed  ledger- 
accounts  of  the  Interstate  Commerce  Commis- 
sion, or  into  a  number  of  special  ledger-accounts 
conforming  to  the  present  practice  of  each  com- 
pany, thereby  not  disturbing  the  existing  ledger- 
account  system,  but  simply  sub-grouping  the 
accounts  differently.  The  summary  statement 
of  all  groups,  sub-divided  to  the  usual  ledger- 
accounts,  would  give  the  total  maintenance  of 
way  expenses  the  same  as  the  present  summary 
statement,  but  there  would  be  in  addition  the 
valuable  sub-statements  for  each  group  of  ex- 
penses. 

In  order  that  the  question  of  the  proper  defi- 
nition and  grouping  of  maintenance  of  way 
expenses  and  the  working  out  of  a  practical  ac- 
counting system  should  be  handled  in  an 
authoritative  and  conclusive  manner,  so  as  to 
bring  tangible  results  and  influence  the  railroad 
companies  to  adopt  the  best  and  most  practical 
system,  thereby  securing  greater  uniformity 
throughout  the  country,  it  is  considered  desir- 
able and  recommended  that  the  American  Rail- 
way Engineering  and  Maintenance  of  Way 
Association  appoint  a  special  committee  on  this 
subject,  with  the  idea  that  a  report  from  such 
a  committee  of  representative  and  competent 
members,  if  subsequently  adopted  by  the  asso- 
ciation, would  serve  as  the  incentive  to  an 
association  of  accounting  officers  or  the  Ameri- 
can Railway  Association  to  treat  the  subject  in 
a  more  authoritative  and  official  manner.  The 
following  definitions  are  given  to  cover  the 
various  groups  proposed  for  the  proper  classifi- 
cation of  maintenance  of  way  expenses: 

Repairs  shall  represent  all  expenses  for  the 
regular  maintenance  of  the  property. 


Current  Repairs  shall  consist  of  regular,  con- 
stant, annually  recurrent  expenditures  for  re- 
jiairs  and  sundry  minor  work,  requiied  regu- 
larly from  year  to  year  to  maintain  in  an  eco- 
nomical and  efficient  manner  the  physical  con- 
dition of  the  property  and  keep  the  track  and 
structures  in  shape  and  safe  for  operation,  em- 
bracing all  charges  for  superintendence,  labor, 
materials  and  sundry  items,  in  tlia  nature  of 
fixed  expenses,  regular  forces,  or  (ustoraary 
material  purchases,  necessarily  required  for 
the  legular  maintenance  of  the  property  and 
the  safety  of  the  track  and  structures;  pro- 
vided, such  charges  are  not  in  the  nature  of 
large  expenditures  incurred  for  unusual,  unfore- 
eeen  contingencies,  for  large  special  require- 
ments not  distinctly  repair  work  or  not  uniform 
on  all  sections  of  a  road,  or  for  extensive  non- 
annually  recurrent  repairs  or  renewals. 

Contingent  Repairs  shall  consist  of  unusual, 
unforeseen  expenditures  due  to  severe  storms, 
floods,  fire,  accidents  and  casualties  of  all  kinds, 
necessitating  expensive  emergency  work  and, 
in  many  cases,  subsequent  extensive  repairs  or 
renewals;  provided,  such  work  is  not  of  such  a 
comparatively  small  nature  as  to  belong  prop- 
erly to  the  uniform  and  routine  work  of  the 
legular  maintenance  of  way  forces,  even  it  the 
expense  is  caused  by  an  unforeseen  contingency. 

Special  Repairs  shall  consist  of  such  minor 
items,  necessarily  permanently  chargeable  to 
maintenance  account,  even  it  not  distinctly  re- 
pair work,  which  items  if  charged  to  current 
repairs  would  tend  to  vitiate  the  comparative 
statistical  value  of  the  current  repairs  account, 
or  which  items  are  too  small  and  the  work  too 
insignificant  to  warrant  charging  to  extraor- 
dinary repairs  or  classing  as  a  permanent  im- 
provement to  the  property. 

Extraordinary  Repairs  shall  consist  of  large 
non-annually  recurrent  repairs  or  extensive  re- 
newals in  the  nature  of  maintaining  the  proi> 
erty;  provided,  such  work  does  not  constitute 
a  betterment  or  addition. 

Improvement  shall  represent  an  expenses 
which  create  a  specific,  permanent,  physical  im- 
provement, tending  to  increase  the  value  of  the 
railroad  property  as  a  whole,  in  the  form  of  a 
betterment  or  an  addition  to  the  property. 

Betterments  shall  consist  of  any  permanent 
betterments  to  the  existing  property  and  facili- 
ties, constituting  an  actual,  distinct,  positive, 
permanent,  physical  Improvement,  tending  to 
increase  the  value  of  the  railroad  property  as  a 
whole,  the  charge  to  cover  in  all  cases  only  the 
difference  in  cost  of  the  new  improved  struc- 
ture or  facility  and  the  estimated  cost  of  re- 
placing the  old  unimproved  structure  or  facil- 
ity, the  term  betterments  to  apply  in  general 
to  work  such  as  replacing  bridges  with  a  more 
permanent  character  of  materials,  strengthen- 
ing bridges  for  increased  loading,  rebuilding 
buildings,  structures,  auxiliary  appliances  and 
facilities  of  various  kinds  on  a  larger  scale  and 
with  a  better  class  of  materials,  increase  of 
track  mileage  due  to  re-arrangement  and  re- 
modeling of  existing  yards  and  track  layouts. 
stone  ballasting,  etc.;  provided,  the  work  in 
question  does  not  consist  merely  of  extensive 
repairs  or  remo.ieling  and  changing  of  existing 
facilities  producing  no  visible  exter-.sion  or  im- 
portant enlargement  of  such  facilities. 

Additions  shall  consist  of  any  permanent  ad- 
dition to  the  e.xisting  property  and  facilities, 
constituting  a  distinct,  separate,  new,  perma- 
nent, physical  improvemert.  tending  to  increase 
the  valiie  of  the  railroad  property  as  a  whole, 
such  as  new  roadbed,  tracks,  bridges,  buildings, 
structures,  or  other  auxiliary  appliances  and 
fixtures,  etc.;  provided,  such  addition  or  im- 
provement Is  not  in  the  nature  of  repairing,  re- 
newing, replacing,  changing  or  remodeling  any 
existing  facility. 
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An  Automatic  Electric  Pumping  Plant. 


The  accompanying  illustration  shows  in  the 
I'orm  of  a  diagram  a  system  of  pumxiing  suit- 
able for  a  service  such  as  is  required  in  a 
dwelling  building.  Its  chief  features  are  its 
portable  character  and  Its  so-called  transmitter, 
the  latter  an  interesting  device  for  changing 
the  rotary  motion  of  an  electric  motor  to  the 
reciprocating  motion  of  the  ordinary  pump 
operation.  In  short,  it  is  an  electrically  driven 
pumping  outfit  mounted  ou  a  single  base  which 
itself  can  be  arranged  with  legs,  as  indicated. 
The  control  of  pumping  can  be  made  autoraativ; 
for  example,  the  supply  of  current  to  the  motor 
can  be  turned  on  or  off  to  maintain  a  constant 
water  level  in  an  elevated  tank,  by  means  of  a 
float  connected  to  an  automotic  switch.  The 
pump  has  been  brought  out  by  the  Automatic 
Electric  Pump  Company,  of  170  Broadway, 
New  York. 

The  power  of  the  motor  is  transmitted  from 
the  shaft  through  double  worms  to  double  worm 
gears,  and  from  cranks  on  one  of  the  gears  to 
yoke  pieces,  which  are  connected  to  the  piston 
rods  of  the  pumps.  The  double  worms  and 
gears  are,  of  course,  provided  to  eliminate  end 
thrusts,  and  the  whole  mechanism,  which  con- 
stitutes the  transmitter,  is  enclosed  in  a  case 
containing  oil  to  secure  positive  and  permanent 
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lubrication  of  the  working  parts.  The  idea  of 
the  mechanism  is  to  obtain  a  direct  connection 
of  motor  and  pump  without  the  intervention  of 
belts,  spur  gearing  or  generally  noisy  devices. 
The  water  cylinders  are  of  the  standard  double- 
acting  duplex  type  and  the  pistons  have  flexible 
packing.  The  pumps  are  at  present  made  in 
sizes  of  2x3  to  4%x5  inches,  pump  cylinder  di- 
mensions, with  motors  of  14  to  3  horse-power 
and  capacities  of  7  to  ()9  gallons  per  minute. 


Steam  Turbine  Plants  for  Electric  Rail- 
ways. 


Steam  turbine  generating  plants  of  an  ax- 
tensive  character  are  planned  by  the  Masaachu- 
setts  Electric  Companies,  which  control  some 
860  miles  of  electric  railways  in  New  England. 
According  to  Mr.  C.  F.  Bancroft,  electrical  en- 
gineer of  the  companies,  four  power  stations 
are  to  be  built,  as  follows,  all  employing  direct- 
connected  turbine-electric  generators  working 
with  superheated  steam  and  under  a  vacuum: 
At  Fall  River,  ?^ass.,  three  3,000-horse-power 
units;  at  Quincy  Point,  Mass.,  four  3,000-horse- 
power  units;  at  Danvers,  Mass.,  three  3,000- 
horse-power  units;  and  at  Newport,  R.  I.,  three 
1,000-horse-power  units.  The  turbines  are  of 
the  Curtis  vertical  type,  manufactured  by  the 
General  Electric  Company,  and  each  is  to  carry 
at  the  upper  end  of  its  shaft  a  General  Electric 
alternator.  The  3,000-horse-power  turbine  will 
operate  at  750   revolutions  per  minute,  taking 


steam  at  175  pounds  pressure  at  the  turbine 
nozzle,  and  will  be  12  feet  in  diameter  at  the 
base,  19  feet  high  and  weigh  190,000  pounds. 
The  generating  apparatus  is  guaranteed  to 
stand  100  per  cent,  overload  momentarily  and 
50  per  cent,  overload  for  two  hours.  The  New- 
port station  will  be  furnished  with  the  Schmidt 
system  of  superheating  the  steam  and  have  an 
equipment  of  Aultman  &  Taylor  water-tulje  boil- 
ers, Green  economizers.  Hunt  coal  and  ash 
handling  machinery  and  Wheeler  suitace  con- 
densers, with  centrifugal  circulating  pumps  and 
Edwards  triplex  air  pumps.  These  turbines 
are  to  drive  500-kilowatt  2,500  volt  generators  at 
1,800  revolutions  per  minute.  Each  turbine 
will  be  7  feet  8  inches  in  diameter  at  the  base. 


The  Hotel  Belmont,  New  York. 


One  of  the  newest  and  most  elaborate  hotels 
in  New  York  is  the  Hotel  Belmont,  at  42nd 
Street  and  Park  Avenue.  It  is  interesting  on 
account  of  the  difficulties  of  construction,  the 
provision  for  improved  service,  the  complete- 
ness of  mechanical  eauipment  and  the  struc- 
tural design,  which  corresponds  In  most  re- 
spects to  the  standards  for  tall  steel  cage  office 
buildings,  and  was  described  and  illustrated  in 
The  Engineering  Record  of  February  7.  The 
location  of  the  hotel  opposite  the  Grand 
Central  Station  and  its  proximity  to  the  New 
York  Rapid  Transit  Railway  make  it  especially 
convenient  for  travelers,  and  these  circum- 
stances have  been  a  factor  in  determining 
some  features  of  its  design  and  arrangement. 
The  Rapid  Transit  Subway  runs  through  one 
corner  of  the  lower  stories  so  as  to  take  about 
one-fifth  of  the  area  of  four  of  them  and  prac- 
tically encloses  the  east  and  north  sides,  pre- 
venting access  to  the  street  and  light  there. 
This  leaves  no  opportunity  for  service  en- 
trances except  on  41st  Street,  where  the  right 
has  been  purchased  from  the  city  to  extend 
the  underground  stories  30  feet  from  the  curb 
line  to  the  center  of  the  street,  thereby  secur- 
ing excellent  and  abundant  facilities  to  receive 
Supplies.  It  was  desired  to  provide  for  all 
storage,  machinery  installation,  operating  plant 
and  the  general  service  of  the  house  below  the 
street  level;  and  as  much  of  the  space  was  lost 
through  the  encroachments  of  the  subway,  it 
was  necessary  to  carry  the  excavation  down  to 
a  great  depth  and  build  five  stories  below  the 
sidewalk  level. 

The  lowest  story,  60  feet  below  the  curb,  has 
bunkers  on  the  south  side  for  the  storage  of 
about  800  tons  of  coal,  received  from  chutes- in 
41st  Street.  The  remainder  of  this  story  is 
occupied  with  the  power  plant,  elevator,  ma- 
chinery, pipes,  ducts,  etc.  The  engine  room  is 
unusually  high  with  a  gallery  on  the  west  side 
at  the  level  of  and  connecting  with  a  mezza- 
nine floor  In  the  north  side  of  the  building, 
occupied  by  the  ventilating  apparatus.  The 
next  floor  above  is  at  about  the  level  of  the 
subway  tracks  and  Is  devoted  principally  to 
the  laundry  and  to  storage,  as  indicated  in  the 
general  cross  section  of  the  building.  The 
next  story,  which  is  two  flights  down  from  the 
street,  has  a  large  area  for  the  servants'  din- 
ing-rooms, kitchens,  toilet  rooms,  etc.,  and 
from  it  is  an  entrance  to  the  subway  station, 
adjacent  to  which  there  are  barber  shops,  chi- 
ropodists and  other  offices  of  a  public  nature. 
The  next  story  is  one  flight  below  the  street, 
and  has  a  kitchen  for  the  main  dining-room, 
a  60xl25-foot  restaurant,  a  cafS  and  bar-room, 
and  a  passage  to  a  gallery  above  the  subway, 
by  which  guests  of  the  hotel  can  reach  the 
Grand  Central  Depot  under  cover. 

The  rotunda  floor,  next  above,  is  about  at 
street  level  and  co'itains  the  SOxlOO-l'oot  main 
dining-room   and   the  spacious   entrance  lobby, 


which  have  heights  of  about  26  and  30  feet  In 
the  clear  respectively.  Adjacent  to  the  din- 
ing-room is  a  palm  room  with  an  elaborate 
domed  roof,  30  feet  in  diameter,  supported  on 
columns.  There  is  a  mezzanine  floor  commu- 
nicating with  the  dining-room  galleries  and 
serving  as  an  overflow  for  guests  and  for  the 
smoking  and  writing  rooms;  and  there  are  also 
service  rooms  with  galleries,  telegraph  and  tele- 
phone offices,  etc.  The  street  floor  Is  made  with 
two  levels  conforming  to  the  different  grades 
of  41st  and  42d  Streets,  and  a  corresponding 
offset  in  the  floor  is  made  in  the  story  below. 
The  dining-room  ceiling,  which  corresponds  to 
what  is  known  as  the  second  floor,  is  part  of 
tier  G  of  the  beam  construction,  which  provides 
for  long-span  girders  over  the  unobstructed 
lobby  and  dining-room.  The  second  story  is 
devoted  to  state  apartments,  banquet  rooms, 
parlors  and  a  few  large  suites,  and  has  other 
rooms  of  ordinary  dimensions  which  do  not  re- 
quire large  unobstructed  spaces  as  might  be 
erroneously  inferred  from  the  longitudinal  sec- 
tion. The  third  and  succeeding  stories  are 
arranged  in  about  seven  hundred  and  fifty 
suites,  each  of  which  includes  a  bath  room. 
The  upper  story  is  intended  principally  for  ser- 
vants' lodgings. 

The  equipment  of  the  hotel  includes  a  1,700- . 
horse-power  battery  of  five  Babcock  &  Wilcox 
boilers,  four  Fitchburg  engines  of  1,200  horse 
power,  two  750-kIlowatt  direct-connected  Gen- 
eral Electric  motors,  and  eleven  Otis  elevators. 
Four  elevators  for  freight  and  five  for  passen- 
gers are  located  in  a  single  shaft  and  operated 
br  hydraulic  apparatus,  and  two  In  another 
part  of  the  building  are  operated  by  electricity 
and  intended  for  servants'  use,  running  below 
the  second  floor  only.  Five  are  for  service 
below  the  rotunda  fioor.  The  steam  heatlr^ 
systems  will  be  both  direct  and  indirect,  and 
ventilation  will  be  provided  by  four  Sturtevant 
fans  which  will  draw  In  fresh  air  and  will  force 
it  throughout  all  parts  of  the  building  below 
the  street  level.  Another  set  of  four  exhaust 
fans  at  the  roof  will  discharge  the  foul  air  from 
the  various  ventilation  ducts.  There  will  Be 
an  ammonia  ice  plant  with  a  capacity  of  sev- 
enty-five tons  daily. 

The  water  supply  will  be  purified  by  four 
large  filters  and  will  be  pumped  to  roof  tanks, 
and  thence  distributed  through  the  building 
under  gravity  pressure.  A  garbage  cremator 
will  be  installed  in  the  lowest  story  and  all 
the  house  refuse  will  be  delivered  to  It 
through  a  special  elevator  from  which  the  cars 
will  run  to  the  cremator  down  an  inclined 
gallery.  Trenches  have  been  left  in  the  rock 
bottom  of  the  excavation  and  filled  with  loose 
stone  to  provide  drainage  channels  under  the 
solid  concrete  floor  of  the  cellar,  through  which 
the  ground  water  will  be  conducted  to  a  steel 
sump  10  feet  below  the  cellar  floor  level.  The 
interior  construction  of  the  building  is  fire- 
proofed  throughout;  the  street  fronts  will  be 
faced  with  granite  and  limestone  up  to  the 
fourth  floor  and  with  red  Harvard  brick 
trimmed  with  terra-cotta  above.  The  main  en- 
trance is  on  42d  Street  and  the  ladies'  entrance 
is  on  Park  Avenue.  The  total  cost  of  the  hotel 
Is  estimated  at  approximately  $2,500,000,  be- 
sides the  cost  of  the  site,  which  was  probably 
as  much  as  $1,000,000. 


The  United  States  Civil  Service  Commission 
will  hold  an  examination  on  May  5  and  6  for 
the  position  of  civil  engineer  and  superintendent 
of  construction,  with  special  reference  to  filling 
a  vacancy  at  Fort  Snelling.  Minn.,  salary  $1,500. 
The  examination  is  open  to  ali  citizens  of  the 
United  States  over  20  years  old.  For  particu- 
lars address  Mr.  J.  H.  Gates,  secretary.  Board 
of  Postal  Examiners,  Hartford,  Conn. 
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Ventilating  and  Heating  in  the  Palace  of 
the  Crown  Prince  of  Japan. 

The  palace  of  the  Crown  Prince  of  Japan. 
at  Tokio,  the  equipment  of  which  was  prepared 
in  this  country  under  the  supervision  of  the 
Imperial  Architect,  Tokuma  Katayama,  is  now 
nearly  completed  and  will  shortly  be  ready  for 
occupancy.  Although  but  two  stories  in  height 
it  is  the  highest  building  in  Japan,  as  was 
stated  in  a  description  of  the  steel  work  given 
in  The  Engineering  Record  for  April  7,  1900. 
It  should  be  added,  however,  that  the  stories 
are  unusually  high,  the  cornice  being  nearly  60 
feet  from  the  ground.  The  heating  and  ven- 
tilating equipment  was  designed  and  erected  by 
Messrs.  Walker  &  Chambers,  of  New  York  City, 
and  makes  use  of  American  apparatus  entirely. 

In  extreme  dimensions  the  building  Is  270x400 
feet,  including  the  wings  at  the  two  front  cor- 
ners, and  encloses  four  courts,  two  rectangular 


different  schemes  are  used  for  the  warming, 
some  locations  being  heated  by  direct  radiation 
alone,  others  by  the  heated  fresh  air  tor  their 
ventilation,  while  still  others  combine  the  use 
of  direct  radiation  and  warm-air  heating.  For 
example,  all  ventilation  in  the  basement  Is  by 
merely  tempered  air  and  gives  no  assistance  to 
the  heating  as  afforded  by  the  direct  radiators; 
the  large  dining  room,  ball  room,  main  halls 
and  rooms  that  will  be  occupied  by  Their  High- 
nesses are  heated  and  ventilated  at  the  same 
time  by  warm  air;  and  the  halls,  corridors  and 
several  of  the  rooms  on  the  first  and  second 
floors  are  provided  with  radiators  as  well  as 
heated  air  for  ventilation.  The  fans  for  the 
fresh  air  supply  are  all  arranged  so  that  they 
may  be  used  in  summer  to  furnish  cool  outdoor 
air  directly  to  the  rooms  with  which  they  com- 
municate. 

Exhaust  steam  from  the  engines  and  pumps 
is   employed    for   the    heating,   being    brought 


at  the  rear,  each  consisting  of  two  large  Ian:- 
and  one  small  one.  On  each  side  of  the  two 
tan  rooms  there  is  a  fresh  air  room  from  which 
the  fans  draw  their  supply.  Each  room  is 
divided  diagonally  by  a  vetlcal  air  filter  of 
cheese-cloth,  supported  on  a  zigzag  wood  frame, 
to  give  it  large  area,  the  members  of  which  are 
hinged  to  make  it  easily  removable.  The  inlet 
windows,  protected  by  heavy  wire  screens  of 
open  mesh,  are  in  the  exterior  walls,  front  ami 
rear,  and  the  fan  intakes  open  from  the  cham- 
ber on  the  opposite  side  of  the  filter.  Two  fil- 
ters have  been  provided  for  each  air  room  so 
that  while  one  is  removed  for  cleaning  the 
other  may  be  used.  The  larger  fans  connect 
through  60x60-inch  ducts  to  the  nearest  air 
room  and  the  smaller  fans  draw  half  of  theii' 
supply  through  a  30x12  or  a  28xl4-inch  duct 
from  each  side. 

The  four  fans  for  the  warm  air  supply  are 
direct-driven  by  motors  and  each  has  a  wheel 


ones  near  the  center  G2x75  feet,  and  two  nearly 
triangular  in  the  wings.  The  main  entrance  is 
at  the  middle  of  the  front  or  north  side,  two 
smaller  entrances  are  in  either  end  wing  at  the 
front,  and  a  fourth  entrance  is  at  the  middle  of 
the  south  side.  A  center  line  from  front  to 
rear  of  the  building  divides  it  into  two  equal 
and  symmetrical  parts,  even  the  room  arrange- 
ment in  the  two  halves  being  practically  iden- 
tical but  reversed,  consequently  in  the  accom 
panying  cuts  but  half  of  a  single  plan  is  shown 
in  each  case. 

The  palace  is  supplied  with  light,  heal  and 
power,  by  a  boiler  and  engine  plant  in  a  sep- 
arate building.  The  wiring  and  piping  arc 
brought  from  the  plant  to  the  west  end  of  the 
building  through  an  underground  tunnel  and 
are  thence  distributed  along  the  ceiling  of  the 
basement  to  the  bases  of  the  various  risers 
which  are  run  In  chases  in  the  walls.      Three 


through  the  tunnel  in  a  10-inch  main  and  cli 
vided  into  two  separate  systems  after  entering 
the  palace;  one  for  the  radiators,  fed  by  a 
5-inch  branch;  and  the  other  for  heaters  in  the 
fan  discharges,  by  an  8-iuch  branch.  Similarly 
in  returning  to  the  boiler  house  the  return 
mains  of  the  two  systems  are  united  into  a 
single  G-inch  main.  The  pipes  of  the  two  sys- 
tems have  been  installed  in  comparatively  large 
sizes  so  that  a  pressure  never  above  ?>  pounds 
will  be  sufficient  to  furnish  the  required  tem- 
perature of  68  degrees  in  the  coldest  weather 
(ommon  to  that  region,  namely,  2')  degrees 
above  zero. 

The  fresh  air  supply  for  the  ventilating  is 
lurnished  by  six  fans;  four  large  ones  for  the 
warm  air  supply  to  the  upper  floors  and  two 
smaller  ones  for  the  tempered  air  supply  to  the 
basement.  The  fans  are  located  in  two  gi-oups. 
one  af  the  front  of  the  basement  and  the  other 


7J  inches  in  diameter,  running  at  238  revolM- 
tions  per  minute,  and  capable  of  discharging 
26,000  cubic  feet  of  air  per  minute.  Each  fan 
has  a  tempering  coil  in  its  intake  containing 
1,000  square  feet  of  surface  and  a  set  of  heater 
coils  in  its  discharge  that  has  a  total  surface 
of  600  square  feet.  By  means  of  a  by-pass 
under  the  heater  a  portion  of  the  tempered  air 
may  be  delivered  without  a<lditional  heating  to 
the  air  chamber  beyond.  The  two  of  these 
fans  which  are  in  the  rear  fan  room  supply  all 
of  the  smaller  rooms  on  the  first  and  second 
floors  that  have  mechanical  ventilation,  through 
a  system  of  individual  ducts,  one  for  each 
register,  the  entire  distance  from  the  fan.  The 
other  two  fans  at  the  front  of  the  basement 
supply  the  state  dining  room,  ball  room,  halls 
and  cori'idors  through  two  trunk-and-branched 
systems,  one  for  each  half  of  the  building  with 
a  branch   for  each  fluf.      Both   systems  are  de- 
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signed  to  change  the  air  in  the  rooms  they 
supply  six  times  per  hour  and  to  discharge  it 
at  a  sufficiently  high  temperature  to  heat  the 
rooms  to  68  degrees.  All  of  the  separate  ducts 
have  mixing  dampers  at  their  connection  to 
the  air  chamber,  which  are  thermostatically 
controlled  from  the  rooms  affacted,  so  that  tlie 
required  temperature  for  each  room  may  be 
obtained  independently  of  all  others.  On  the 
systems  of  the  other  two  fans  the  mixture  ad- 
justment is  made  by  a  single  damper  in  the 
trunk  near  the  heater  and  any  further  regula- 
tion must  be  accomplished  by  a  volume  adjust- 
ment through  the  damper  that  is  provided  at 
the  point  where  each  branch  leaves  the  trunk 
duct.  Doors  are  placed  in  the  ducts  near  each 
damper  to  give  access  to  the  latter  and  allow 
for  cleaning  the  duct. 

At  the  fans  the  ducts  are  made  of  a  size  to 
suit  the  fan  discharge  outlets  and  are  immedi- 
ately  reduced    until    the    various   flues   or   dis- 


The  two  similar  but  smaller  fans  which  serve 
the  separate  system  of  ventilation  with  which 
the  basement  is  furnished  are  located  in  the 
two  fan  rooms,  one  being  in  the  front  room  be- 
tween the  two  fans  ior  the  hall,  corridor  and 
large  room  ventilation,  the  other  between  the 
two  at  the  rear  which  supply  the  small  rooms 
and  state  apartments.  These  are  also  Sturte- 
vant  fans,  direct-connected  to  motors,  and  are 
encased  in  steel  housings  72  inches  hi^h.  The 
fan  wheels  are  42  inches  in  diameter  and  run  at 
aspeedof  375  revolutions  with  a  capacityof  6,500 
cubic  feet  of  air  per  minute.  Each  has  a  ther- 
mostatically controlled  tempering  coil  contain- 
ing 300  square  feet  of  surface,  but  no  heater 
coils,  for,  as  was  stated,  the  ventilation  is  not 
depended  upon  to  do  any  heating.  The  ducts 
are  on  two  trunk-aud-branched  systems  with 
dampers  at  the  start  of  each  branch  fitted  with 
quadrants  to  conveniently  regulate  the  velocity, 
and  are  proportioned  to  change  the  air  in  the 


height  to  ensure  proper  draining.  The  radi- 
ators on  the  upper  floors  are  usually  installed 
under  the  windows,  most  of  them  being  the 
American  Radiator  Company's  National  pat- 
tern. The  connecting  of  the  radiators  Is  on 
the  ordinary  two-pipe  arrangement  with  ther- 
mostatic control  by  diaphragm  valves  on  both 
the  supply  and  return  ends  of  the  radiators. 
The  general  layout  of  the  piping  in  the  base- 
ment by  which  all  of  the  risers  are  connected 
is  shown  on  the  right  half  of  the  basement 
plan.  The  main  steam  pipe  is  5-inch,  the  main 
return  3M;-inch,  the  supply  connections  on  the 
i'adiators  are  1  or  l^i-luch,  and  the  returns  % 
or  1-inch.  The  supplies  and  returns  follow 
the  same  general  lines  and  connect,  as  has  been 
said  before,  to  the  boiler  plant  through  a  tunnel. 
In  the  basement  the  main  return  lines  are  run 
in  trenches,  the  branches  being  run  overhead 
along  the  basement  ceiling  until  they  reach  a 
convenient  point  when  they  drop  to  the  trench, 


charge  iii.^„  ..,0  me  rooms  are  reached,  when 
they  are  enlarged  to  lower  the  velocity  of  the 
Lir.  The  ducts  are  proportioned  so  that  the 
velocity  of  the  air  through  those  in  the  base- 
ment will  not  be  greater  than  1,350  feet  per 
minute,  and  the  vertical  flues  so  that  it  will  be 
about  450  through  them,  excepting  in  the  cases 
of  the  flues  to  the  ball  room  and  dining  ror 
where  a  higher  velocity  will  be  maintained  on 
account  of  the  height  of  the  registers  in  those 
rooms.  In  no  room  is  the  air  introduced  at  a 
height  of  less  than  10  feet,  but  whether  it  is 
above  or  not  is  determined  in  most  cases  by  the 
finishing  and  decoration  of  the  walls,  the  regis- 
ters being  made  to  harmonize  as  far  as  possible 
with  the  decorations.  The  ventilating  regis- 
ters are  all  placed  near  the  floor,  line  and  open 
directly  into  the  vent  flues.  Where  the  rooms 
contain  fireplaces  the  chimneys  serve  as  ven- 
tilating flues,  otherwise  regular  flues  are  in- 
stalled and  }ead  to  the  attic  where  exits  allow 
the  air  to  escape. 


basement  rooms  four  times  per  hour,  the  air 
ijeing  discharged  at  just  68  degrees. 

The  removal  of  the  vitiated  air  from  the  attic 
where  the  vents  of  the  building  discharge,  is 
dependent  on  the  pressure  of  the  fresh  air  sup- 
ply, no  exhaust  fans  being  used  except  in  the 
serving  room  on  the  second  floor  adjoining  the 
small  dining  room.  This  is  a  disk  fan,  36 
inches  in  diameter,  direct-connected  to  a  C  &  C 
motor  running  at  300  revolutions  per  minute, 
and  serves  the  purpose  of  preventing  the  odors 
of  cooking  from  escaping  into  the  dining  room. 

For  the  heating  of  the  building  by  steam  197 
direct  radiators  are  used,  having  a  total  of  4,667 
square  feet  of  surface  and  divided  among  the 
different  floors  as  follows:  Basement.  1,071 
square  feet  in  69  radiators;  first  floor,  1.587 
square  feet  in  68  radiators:  second  floor,  2,00!< 
square  feet  in  60  radiators.  The  radiators  in 
the  basement  are  all  of  the  Colonial  pattern  as 
manufacttired  by  the  American  Radiator  Com- 
pany and  are  hung  on  the  walls  at  a  sufficient 


making  a  sealed  water  line  system  throughout. 
The  trenches  are  biiilt  of  iron  frames  with  cast 
iron  cover  plates  and  are  for  the  most  part  12 
inches  wide,  but  where  the  larger  pipes  and 
two  returns  run  are  18  inches  wide. 

The  radiators  and  the  heater  coils  of  the  fans 
are  all  provided  with  Jenkins  Bros,  air  valves 
which  are  piped  into  a  separate  air  system  that 
follows  the  same  course  as  the  supplies  and  re- 
turns. The  air  connections  are  %-inch  and  tie 
into  a  1-inch  main  line  along  the' basement  cell- 
ing, which  is  carried  back  to  the  point  where 
the  pipes  enter  from  the  boiler  plant. 

The  thermostats  in  the  rooms,  which  are  used 
for  the  regulation  of  both  the  hot  air  and  steam 
supply,  are  placed  about  51A  feet  from  the  floor, 
may  be  adjusted  to  any  temperature  between 
60  and  80  degrees  iiy  a  detachable  key,  and  are 
expected  to  operate,  to  either  open  or  close  the 
ai)paratus  they  control,  for  a  variation  of  1 
('pi^ree  in  the  room  temperature.  For  the  dis- 
tribution  of  the  compressed  air  for  the  opera- 
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Hon  of  the  diaphragms,  galvanized  iron  pipe  or 
armored  lead  tubing  is  used.  The  compressed 
air  is  supplied  by  an  electric  air  compressor  of 
1  horse-power,  which  is  furnished  with  a  gov- 
ernor for  automatically  starting  and  stopping 
It.  For  emergency  use  there  is  also  a  duplex 
steam  air  compressor  in  the  boiler  house,  hav- 
ing 4x4x4-inch  cylinders  and  a  governor  sim- 
ilar to  the  one  just  mentioned. 


Inquiries. 

Questions  and  answers  of  Interest  to  readers  may 
be  published  under  tbis  beading.  Ueplles  are  solicited 
and  should  be  addressed  to  The  Engineering  Itecord. 


SCAUKO  or  Brick  Walls. 

Sir: — About  eleven  years  ago  there  was 
erected  in  this  city  a  first  class  building,  the 
exterior  side  walls  of  which  were  faced  entirely 
with  pressed  bricii  made  at  Vallejo,  Cal.  These 
briclc  are  very  hard  and  of  a  good  color,  some- 
what resembling  Roman  brick,  but  have  given 
a  great  deal  of  trouble  each  winter  by  reason, 
It  is  thought,  of  their  absorption  of  water  dur- 
ing rainy  weather,  which  if  followed  by  a  frost, 
causes  the  brick  to  scale  off,  in  some  cases  from 
J/i  to  1  inch  in  thickness.  Silicate  of  potash 
has  been  tried  with  indifferent  results  as  a  pre- 
ventive of  the  absorption.  In  fact,  nearly 
everything  has  been  suggested,  but  up  to  this 
time  no  satisfactory  remedy  has  J)een  found. 
I  should  feel  very  much  indebted  if  some  of 
your  numerous  staff  of  engineer  correspondents 
could  suggest  some  mixture  to  coat  this  brick 
with,  which  would  prevent  their  disintegration 
by  reasons  heretofore  given. 

"Architect." 

Portland.  Oregon,  March  25,  1903. 


Oil  T.\e  Pavemems. 
Sir: — The  undersigned  would  like  informa- 
tion through  the  columns  of  The  Engineering 
Record  as  to  experience  with  pavement  made 
by  the  use  of  gravel  and  oil  tar.  The  local 
gas  company  is  about  to  build  another  gas 
holder,  and  has  about  200  or  300  barrels  of  tar 
in  the  bottom  of  the  old  holder.  Our  gas  is 
oil  gas,  and  the  tar  is  soft,  but  when  boiled 
down  becomes  quite  hard. 

Yours  truly, 

SUPEMNTENDENT,   BOABU   OF   PUBLIC   WORKS. 

March  27,  1903. 


Letter  to  the  Editor. 


TtTNNELINO     BY    FREEZING. 

Sir: — I  have  read  with  much  interest  your 
articles  on  methods  proposed  for  subaqueous 
tunneling  and  your  editorial  discussion  on  the 
sam.e  subject.  In  the  lattei-,  solicitude  is  ex- 
pressed  that  in  the  use  of  the  freezing  process, 
diflSculty  may  be  experienced  by  the  workmen 
in  enduring  the  cold  temperatures  within  the 
excavation.  It  is  quite  practicable  to  suspend 
freezing  at  places  where  excavation  is  in  prog- 
ress and  to  maintain  at  such  places  a  comfort- 
able temperature;  but  were  no  warming  of  this 
kind  done,  the  conditions  would  be  only  like 
those  in  mining  drifts  in  frozen  material  in  the 
Klondyke  region,  where  men  work  without  dif- 
ficulty— in  fact,  work  in  the  deep  shafts  sunk 
by  the  freezing  process  has  been  far  more  com- 
fortable than  on  the  surface  works  carried  on 
in  winter  in  the  higher  latitudes  all  around  the 
world. 

You  also  suggest  that  there  might  be  diffi- 
culty In  excavating  the  frozen  material  to  the 
extent  necessary,  without  cracking  or  breaking 
through  the  frozen  wall  outside,  which  is  relied 
upon  to  prevent  collapse.  To  avoid  this  would 
take  far  less  precaution  than  is  constantly  re 
quired    to   avoid   accident   in    pneumatic    work. 


The  thickness  of  the  frozen  wall  can  at  all 
times  be  known  by  drill  holes  or  by  temper- 
ature observations  taken  in  pipes  previously 
inserted  for  this  purpose.  Much  of  the  excava- 
tion of  frozen  material  can  be  most  econom- 
ically done  by  special  chipping  devices  utilizing 
the  electric  or  pneumatic  chipping  tools  now  in 
common  use,  or  by  thawing  tools  somewhat  like 
those  used  in  mining  in  the  Klondyke,  by  which 
the  frozen  material  may  be  talven  out  in  blocks 
if  desired.  Or,  if  blasting  be  used  as  is  the 
practice  in  freezing  shaft  work  (which  covers 
the  entire  question),  it  should  be  borne  in  mind 
that  the  material  will  naturally  and  invariably 
yield  and  blow  inward  where  there  is  no  resist- 
ance as  it  is  solidly  backed  up  on  the  outside. 
I  have  thought  that  it  might  be  of  interest  to 
comment  on  these  two  points  since  they  are 
brought  up.  Many  interesting  questions  arise 
in  studying  the  application  of  the  freezing 
process  to  tunneling,  especially  as  there  are 
generally  several  alternative  ways  of  accom- 
plishing each  step.  Of  the  many  apparent  diffi- 
culties and  objections  that  have  presented  them- 
selves during  the  development  of  the  designs, 
there  have  been  none  for  which,  upon  full  con- 
sideration, an  absolutely  satisfactory  solution, 
has  not  been  found;  and  it  is  not  too  much  to 
claim  that  among  the  various  plans  which  have 
been  presented,  the  freezing  process  is  the  one 
which,  in  addition  to  rendering  feasible  a 
foundation  of  piles  driven  from  the  surface, 
meets  the  conditions  of  the  problem  with  the 
greatest  certainty  of  results  sought. 
Yours  truly, 

ChARI.KS   SOOYSMITII. 

New  York,  March  30,  1903. 


Extension    of   the    Sanitary    District    of 
Chicago. 


Bills  have  been  introduced  in  the  Illinois 
General  Assembly  to  extend  the  corporate  lim- 
its of  the  Sanitary  District  of  Chicago,  and  to 
grant  additional  powers  to  the  same.  It  is  pro- 
posed to  annex  the  Calumet  and  Evanston  ter- 
ritories to  the  sanitary  district.  The  latter 
is  to  be  accomplished  by  constructing  a  channel 
connecting  Lake  Michigan  at  Evanston  wilh 
the  North  branch  of  the  Chicago  River.  A 
pumping  plant  will  be  established  at  Wilam- 
ette,  with  a  capacity  of  60,000  cubic  feet  a  min- 
ute. It  is  estimated  that  the  total  cost  of  the 
pumping  plant  and  the  channel  will  be  $3,000,- 
000.  The  flow  of  the  Calumet  River  is  to  be  di- 
verted through  a  channel  which  will  connect 
with  the  main  drainage  canal  in  the  Sag  Val- 
ley. Controlling  works  are  to  be  established  at 
the  lake  end  for  regulating  purposes  at  times 
of  high  water.  The  estimated  cost  of  this  im- 
provement is  $11,000,000. 

On  the  completion  of  the  Thirty-ninth  Street 
sewer,  about  85  per  cent,  of  the  sewage  of  Chi- 
cago will  be  diverted  into  the  drainage  canal. 
However,  unless  the  sanitary  district  is  given 
the  power  to  deflect  the  remaining  15  per  ceit. 
of  the  sewage  from  the  Evanston  and  Calumet 
territories,  the  entire  outlay  of  $40,000,000  thus 
far  made  will  not  accomplish  a  maximum  of 
good.  The  Evanston  sewage  contaminates  the 
Lake  View  water  supply,  while  the  Hyde  Park 
supply  is  made  dangerous  by  the  Calumet  and 
South  Chicago  sewage.  Health  Commissioner 
Reynolds  states  that  the  polluted  water  supply 
Is  the  chief  factor  in  causing  typhoid  and  simi- 
lar diseases  in  Chicago;  and  this  demonstrates 
the  urgent  necessity  for  the  fullest  develop- 
ment of  the  purpose  and  intent  of  the  sanitary 
district  law.  It  is  not  enough  to  have  created  a 
sanitary  district  which  is  still  a  fragment.  The 
only  real  benefit  of  the  drainage  channel  thus 
far    has   been    its    effect   in    reducing   the   fre- 


quency with  which  the  main  river  is  flushed 
out  into  the  lake.  The  canal  is  not  a  failure. 
Its  plan  simply  must  be  consummated  in  its 
entirety. 

The  other  bill,  already  referred  to,  is  an  act 
to  authorize  the  Sanitary  District  of  Chicago  to 
construct  water  power  plants  at  Lockport  and 
at  Joliet,  and  to  exercise  the  power  to  levy  an 
additional  tax  for  three  years  by  which  to  raise 
$4,000,000  for  the  installation  of  the  former. 
Chief  Engineer  Randolph  estimates  that  the 
canal  is  capable  of  developing  44,000  horse- 
power; and  that  the  board  could  install  a  power 
plant  at  Lockport  at  a  cost  of  $2,750,000, 
which  would  yield  an  annual  income  of  $681,- 
000;  and  at  Joliet  for  $990,000,  capable  of  an 
annual  income  of  $426,000,  at  the  lowest  figures 
— a  minimum  yearly  return  of  $1,107,000  on  a 
maximum  investment  of  $3,740,000,  which  would 
mean  25  per  cent. 


An  Automatic  Outside  Train  Brake. 


An  automatic  outside  brake  for  signaling 
and  stopping  trains  without  any  co-operation 
from  the  engine  driver,  is  quite  fully  described 
in  "Consular  Reports"  for  February.  Both  the 
Swiss  and  Austrian  governments  have  experi- 
mented with  it,  at  speeds  ranging  from  30  to  60 
miles  per  hour,  and  the  results  are  stated  to  have 
been  satisfactory.  There  are  two  parts  to  the 
apparatus,  one  on  the  track  and  the  other  on 
the  engine.  The  lower  or  track  apparatus  is 
connected  with  all  signals,  points,  curves,  etc., 
so  that  when  it  is  necessary  to  stop  the  train 
the  lower  contact  lever  is  caused  to  project  into 
the  track  of  the  contact  lever  of  the  upper  ap- 
paratus on  the  locomotive,  and  by  touching  it, 
operates  the  brake  mechanism.  The  lever  on  the 
track  may  be  set  by  means  of  a  wire  operated  by 
hand  or  by  electricity.  The  apparatus  may  be 
adjusted  for  complete  braking  or  for  only  par- 
tial. By  means  of  a  signal  whistle  at  the  time 
of  operation  the  engine  driver  is  warned  and 
can  himself  hasten  the  braking  of  the  train 
from  the  locomotive.  The  entire  arrangement 
is  brought  into  position  for  action  again  by  pneu- 
matic power. 

Another  device  for  accomplishing  the  same 
purpose  is  described  by  Consul-General 
Frank  H.  Mason,  of  Berlin,  in  "Consular 
Reports"  for  March.  This  is  the  joint  inven- 
tion of  Messrs.  Hubert  Pfirmann  and  Max  Wen- 
dori".  A  light  T-rail  is  laid  between  the  rails 
of  the  track,  forming  an  electrical  conductor, 
and  under  the  center  of  the  forward  part  of 
the  engine  is  hung  an  electrical  apparatus  in- 
closed in  a  case  occupying  about  a  cubic  foot 
of  space.  The  instrument  is  connected  with 
a  contact  shoe  which  slides  along  the  third  rail, 
and  by  wires  with  a  telephone  and  electric 
alarm  bell  in  the  cab,  and  a  red  incandescent 
lamp  which  is  lighted  by  the  saiije  impulse  that 
rouses  the  alarm  bell  into  action.  A  further 
improvement  of  the  device  sets  the  electric 
brakes  on  the  train  simultaneously  with  the 
alarm  signal.  Last  November  some  successful 
jireliminary  tests  of  this  apparatus  were  made 
01  the  line  from  Frankfort  to  Hanau.  Germany 
— in  every  case  the  driver  of  the  engine  stop- 
ped being  able  to  learn  by  means  of  the  tele- 
phone what  was  the  exact  cause  of  the  obstruc- 
tion. The  alarm  bell  did  not  cease  to  ring  un- 
til the  obstruction  was  removed. 


The  Illinois  and  Indiana  Coal-Carrying  rail- 
roads advanced  soft  coal  rates  to  Chicago  ten 
cents  a  ton  an  April  1,  the  contention  being 
that  this  is  merely  a  restoration  of  the  old 
tariff.  While  an  advance  of  tep  cents  does  not 
look  large,  yet  it  means  an  increase  in  the  reve- 
nues of  the  roads  of  many  thousands  of  dol- 
lars. 


April  4,  1903. 

Water   Supply   and   Distribution   in   the 
Corn    Exchange    Bank   Building, 
New   York. 


The  old  building  of  the  Corn  Exchange  Bank, 
William  Street,  New  York,  is  eleven  stories 
high  and  is  principally  used  for  offices  by  law- 
yers, bankers  and  commission  merchants.  It 
has  recently  been  extended  by  the  construction 
of  a  steel-cage  fireproof  addition  covering  an 
adjacent  lot  of  about  6,000  square  feet  area  and 
having  twenty  stories  above  the  street  level,  as 
described  in  The  Engineering  Record  of  June 
14,  1902.  The  erection  of  the  steel  work  was 
commenced  in  August,  1902,  and  completed  in 
November,  and  the  building  is  now  ready  for 
tenants. 

The  water  supply  and  distribution  systems 
provide  for  the  service  usual  in  such  buildings, 
and  the  details  correspond  with  those  which 
have  been  frequently  illustrated  in  descriptions 
of  modern  office  buildings  published  in  these 
columns.  There  is  a  multiple  supply  from  the 
street  mains,  which  is  pumped  through  an  air 
pressure  tank  and  the  roof  tank,  and  is  sup- 
plied for  all  purposes  under  direct  automatic 
pump  pressure,  the  system  being  somewhat 
peculiar  in  the  arrangement  by  which  the  grav- 
ity pressure  from  the  roof  tank  is  connected 
with  the  air  pressure  in  the  pump  chamber  and 
the  action  of  both  systems  is  united.  Water  is 
received  through  a  new  service  from  the  street 
main  and  this  supply  is  combined  with  the 
original  supply  for  the  old  building,  and  a  stor- 
age of  about  10,000  gallons  is  provided  and 
connected  with  the  former  storage  of  3,000  or 
4,000  gallons  in  the  old  building  so  as  to  pro- 
vide for  any   short  interruption   in   the   street 
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nected  and  discharged  through  a  ball  cock  into 
a  cylindrical  suction  tank  10  feet  in  diameter 
and  9  feet  high,  made  of  %-inch  steel  plates 
and  2x3-inch  angles.  It  has  a  galvanized  steel 
cover  with  locked  hinge  door  and  is  painted 
three  coats  of  zinc  inside  and  outside  and  fin- 
ished with  Pegamoid  paint  outside.  It  is  raised 
a  few  inches  above  the  cellar  fioor  to  give  ac- 
cess to  the  gate  valve  on  the  6-inch  suction  pipe, 
which  has  a  flange  connection  to  it  and  is  run 
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to  an  air  ijump.  It  has,  opposite  the  inlet,  a 
flanged  outlet  with  a  6-inch  delivery  pipe  con- 
nected, as  shown  in  the  details,  to  a  horizontal 
main  which  supplies  the  distribution  pump,  and 
the  attic  tank  has  a  gate  and  check  valve  con- 
trolling the  branches  to  the  fire  line  stand-pipes 
and  street  connection. 

A  single  4-inch  pipe  serves  as  both  supply 
and  delivery  for  the  roof  tank,  through  the 
bottom  of  which  it  has  a  flange  connection  auu 
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supply.  The  water  is  used  without  filtration. 
The  pressure  is  maintained  by  two  steam 
pumps,  and  cross  connections  are  made  by 
which  these  pumps  are  interchangeable  with 
those  of  the  boiler  feed. 

~  Simplicity  was  especially  considered  as  to  the 
arrangement  of  the  principal  mains  and  the 
system  presents  no  elaborate  or  complicated 
features.  The  operation  and  essential  features 
of  the  supply,  distribution  and  control  are  in- 
dicated by  the  general  diagram,  which  is  a  con- 
ventional sketch  not  made  to  scale  and  not 
showing  the  actual  position  or  arrangement  of 
the  apparatus.  The  supplies  from  the  old  and 
new  service  pipes  are  separately  metered,  con- 


under  the  floor  to  the  house  and  fire  pumps  and 
is  extended  to  the  feed  water  pumps.  The 
pumps  are  set  close  together  and  deliver 
through  long  radius  bends  to  a  6-inch  steel 
main  that  receives  a  return  branch  from  the 
boiler  feed  pumps  and  enters  the  bottom  of  the 
pressure  tank.  This  is  a  BVu-foot  vertical  steel 
cylinder  8  feet  high  which  is  also  supported  a 
few  inches  above  the  floor.  In  service  it  is 
intended  that  this  tank  shall  have  the  upper 
part  filled  with  air  to  act  as  a  cushion  for  the 
pumps  and  to  maintain  the  pressure  under 
varying  discharge.  The  air  supply  is  indicated 
by  a  gauge  glass  and  can  be  controlled  by  the 
pressure  pipe  from  the  top,  which  is  connected 


rises  inside  to  the  top,  where  it  discharges 
through  a  ball  cock.  A  horizontal  branch  just 
above  the  bottom  of  the  tank  serves  as  an  out- 
let for  the  tank  and  is  provided  with  a  check 
valve  opening  towards  the  riser.  Water  can 
enter  the  tank  through  the  ball  cock  and  not 
through  the  check  valve,  and  can  leave  it  from 
the  check  valve  and  not  from  the  ball  cock.  By 
this  arrangement  the  pump  can  be  operated  at 
high  pressure  without  danger  of  overflowing 
the  tank  through  the  check  valve,  through 
which  the  distribution  system  will  be 
automatically  supplied  if  the  pump  is  not  in 
service.  This  tank  is  about  6  feet  in  diameter 
and   20  feet  long  and   is   supported  in  special 
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steel  saddles  riveted  to  the  tops  of  two  of  the 
main  columns  of  the  building  which  extend 
above   the   roof  level  for  this  purpose.      The 

Between  the  pressure  tank  and  the  riser  to 
the  roof  tank  the  pressure  main  has  a  6-inch 
bi-anc'h  to  a  24x60-inch  horizontal  distribution 
drum  made  of  %-inch  flange  steel  and  tested 
to  a  pressure  of  300  pounds  per  square  inch.  It 
has  twelve  horizontal  outlets  from  which  pipes 
from  1%  to  2  inches  in  diameter  are  run  to  the 
different  house  lines.  Of  these  one  supplies  the 
old  building  and  another  the  hot  water  boiler. 
All  of  them  have  the  usual  controlling  and 
emptying  valves  and  have  a  drip  pipe  discharg- 
ing into  the  engineers  sink  directly  beneath  the 
drum.  The  drum  is  supported  on  curved  pipe 
brackets  drilled  into  the  partition  wall.  Neai- 
it,  suspended  from  the  ceiling,  is  a  3x6-foot 
horizontal  hot  water  boiler  with  a  2-inch  inlet 
on  the  under  side  and  two  2-inch  outlets  on  the 
upper  side.  It  has  a  150-foot  coil  of  1%-inch 
brass  steam  pipe  and  is  provided  with  a  John- 
ston thermostat  to  open  and  close  the  steam 
valves  when  the  temperature  of  the  water 
reaches  the  required  limits.  One  of  the  outlets 
supplies  the  old  building  and  the  other  supplies 
the  Janitor's  slop  sinks  throughout  the  new 
building  and  has  a  1-inch  return  circulation 
pipe  with  a  separate  connection  with  the  boiler 
independent  of  the  cold  water  iuiet. 

There  are  two  6-inch  fire  line  stand-pipes 
reaching  above  the  roof,  each  provided  with  a 
branch  in  every  story,  including  the  cellar,  and 
another  on  the  roof,  making  4G  in  all.  Each 
branch  is  valved  and  has  50  feet  of  lineu  hose 
on  swinging  reels  set  in  niches  lined  with  gal- 
vanized iron  and  closed  by  a  locked  door  with 
galvanized  iron  sash  and  plate  glass  front.  The 
line  is  extended  horizontally  to  the  street, 
where  it  terminates  above  the  sidewalk  with  a 
Siamese  connection  for  a  fire  engine  service 
and  has  a  check  valve  preventing  back  pressure 
on  the  pumps. 

All  pipes  throughout  the  building  are  of  extra 
heavy  galvanized  steel  tested  to  500  pounds 
pressure  at  the  shops  and  to  150  pounds  press- 
ure after  erection,  except  fire  lines  which  are 
tested  to  300  pounds  after  erection.  AH  hot 
water  pipes  are  jacketed  with  Monarch  sec- 
tional covering  1  inch  thick.  All  cold  water 
pipes  In  the  cellar  and  under  the  floor  are  in- 
sulated to  prevent  freezing  and  condensation, 
and  are  covered  with  canvas  with  three  coats 
of  white  lead  paint.  The  roof  tank  in  the  old 
building  is  retained,  but  is  supplied  upwards 
from  the  old  drum  through  a  reducing  valve 
on  the  branch  from  the  new  distribution  drum. 
A  similar  connection  is  made  between  the  old 
and  the  new  hot  water  supplies.  The  building 
is  expected  to  contain  about  1,500  tenants,  is 
equipped  with  about  300  washbasins  in  the 
offices,  and  has  two  toilet  rooms  in  each  story. 
Messrs.  Robertson  and  Potter  were  the  archi- 
tects, and  Mr.  T.  J.  Byrne  was  the  contractor 
for  the  plumbing  and  water  supply  systems. 


Directory     of     National      Engineering 
Societies. 


AuEBiCAN  Society  of  Civu.  Enoineebs.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
a*cretary,  Chaa;  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  or  Mechanical  Engi 
NEEBS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  t6''26.  Secretary,  F.  R.  Hutton, 
12  West  3l8t  Street,  New  York. 

Akebioan  Institute  of  EJlectmcai.  Enoi- 
neebs. -Annual  Convention  at  Niagara  Falls. 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  93  Liberty  Street,  New  York. 


AuBBiCAN  Institute  of  Mining  Enoineebs. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineebs.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Enginekks..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 


Personal  Notes. 


Mr.  Wallace  Skutt  has  been  elected  highway 
commissioner  at  Concord,  Mich. 

Mr.  W.  J.  Wetherbee  has  been  chosen  super- 
intendent of  waterworks  of  Leominster,  Mass. 

Mr..  F.  M.  Ashmead  has  been  appointed  engi- 
neer of  right  of  way  of  the  Pennsylvania  Rail- 
road, at  Buffalo,  N.  Y. 

Mr.  R.  M.  Crosby  has  been  appointed  master 
mechanic  of  the  Oelwein  terminal  of  the  Chi- 
cago Great  Western  Railroad. 

Mr.  T.  J.  Dawson  has  been  appointed  assistant 
superintendent  of  the  Lake  Shore  &  Michigan 
Southern  Railway,  at  Elkhart,  Ind. 

Mr.  A.  F.  Parker  has  tendered  his  resigna- 
tion as  city  engineer  of  Ogden,  Utah,  on  ac- 
count of  insufiicient  compensation. 

Mr.  R.  R.  Lang,  city  clerk  of  Stratford,  Ont., 
will  receive  applications  until  April  15  for  the 
position  of  city  engineer  of  that  city. 

Mr.  A.  L.  Parsons  has  received  his  appoint- 
ment as  civil  engineer  in  the  U.  S.  Navy  and 
has  been  ordered  to  Mare  Island,  Cal. 

Mr.  George  A.  Soper,  Assoc.  M.  Am.  Soc.  C.  E., 
has  been  retained  to  act  as  sanitary  expert  to 
the  city  of  Ithaca,  N.  Y.,  during  the  summer. 

Mr.  J.  A.  McGrew  has  been  appointed  engi- 
neer of  maintenance  of  way  on  the  eastern  divi- 
sion of  the  Fort  Wayne,  Cincinnati  &  Louis- 
ville Railroad. 

Mr.  Frank  H.  Stephenson  has  resigned  as  as- 
sistant engineer  on  the  Metropolitan  Water  & 
Sewerage  Board  of  Boston  to  accept  a  position 
with  Mr.  Allen  Hazen,  St.  Paul  Building,  N.  Y. 
City. 

Mr.  W.  A.  Baehr,  for  the  past  four  years  su- 
perintendent of  the  gas  department  of  the  Den- 
ver- Gas  &  Electric  Co.,  has  resigned  to  become 
chief  engineer  of  the  Laclede  Gas  Light  Co.,  of 
St.  Louis,  Mo. 

Mr.  Glenn  D.  Holmes,  formerly  connected 
with  the  Bureau  of  Filtration  in  Philadelphia, 
has  been  appointed  assistant  engineer  of  the 
New  York  water  supply  commission,  with  office 
at  Fishkill.  N.  Y. 

Mr.  George  T.  Slade  has  resigned  as  general 
superintendent  of  the  Erie  Railroad  to  succeed 
Mr.  P.  E.  Ward  as  general  superintendent  of 
the  Great  Northern  Railway.  He  is  succeeded 
by  Mr.  George  Van  Keuren. 

Mr.  W.  C.  Loree,  division  engineer  at  Chicago 
of  the  Baltimore  &  Ohio  Railroad,  has  been 
appointed  general  superintendent  of  the  Pitts- 
burg system  of  the  road.  He  will  be  succeeded 
hy  Mr.  Thomas  J.  Foley. 

Mr.  H.  M.  Ueberroth  is  superintendent  of  the 
Bethlehem  Consolidated  Water  Company,  at 
South  Bethlehem,  Pa..  Mr.  Charles  Wehr  hav- 
ing been  elected  water  superintendent  at  Beth- 
-l«hefflV"Pa..  and  not  as  stated  last  week. 

Mr.  Frank  Beckwith.  former  engineer  of  the 
Illinois    lines   of    the    Chicago,   Burlington  & 


Quincy  Railway,  has  been  appointed  principal 
assistant  engineer  of  the  Lake  Shore  &  Michi- 
gan Southern  Railway,  with  headquarters  at 
Cleveland. 

Mr.  W.  S.  Lee,  Jr.,  has  been  appointed  chief 
engineer  of  the  Catawba  Power  Co.,  Rock  Hill, 
S.  C,  and  on  that  account  has  resigned  as  chief 
engineer  of  the  Columbus  Power  Co.,  at  Colum- 
bus, Ga.,  of  which  company,  however,  he  will 
remain  consulting  engineer. 

Mr.  J.  E.  Schwitzer  has  been  appointed  divi- 
sion engineer  of  the  central  division,  Canadian 
Pacific  Railway,  with  headquarters  at  Winni- 
peg; and  Mr.  A.  S.  Dawson  has  been  appointed 
to  a  similar  position  on  the  western  division, 
with  headquarters  at  Calgary,  Alberta,  Can. 

Mr.  Edson  F.  Gallaudet,  three  years  foreman 
in  the  hull  engineering  department  of  the 
Cramp  Ship  Building  Co.  at  Philadelphia,  has 
resigned  to  accept  an  executive  position  with 
the  National  Cash  Register  Co.,  of  Dayton,  Ohio. 
He  is  a  graduate  of  Yale  in  the  class  of  1893. 

Mr.  Bion  J.  Arnold,  at  a  joint  meeting  of  the 
Chicago  Branch  of  the  American  Institute  of 
Electrical  Engineers  and  the  Western  Society 
of  Engineers  at  the  Art  Institute  in  Chicago, 
March  24,  presented  a  resume  of  his  recent  re- 
port  on    the    Chicago    transportation   problem. 

Mr.  George  F.  Rowell,  Assoc.  M.  Am.  Soc. 
C.  E.,  formerly  a  member  of  the  editorial  staff 
of  this  journal,  has  resigned  as  assistant  engi- 
neer of  the  Pennsylvania  Water  Co.,  at  Pitts- 
burg, to  become  assistant  engineer  with  the 
Susquehanna  Canal  &  Power  Co.,  1402  Conti- 
nental Trust  Building,  Baltimore,  Md. 

The  following  assistant  superintendents  of 
the  State  Department  of  Public  Worlcs  of  New 
York  have  been  reappointed  by  Superintendent 
C.  S.  Boyd:  Mr.  John  N.  Parker,  of  Schenec- 
tady, for  the  eastern  division;  Mr.  Thomas 
Wheeler,  of  Utica,  for  the  middle  division;  and 
Mr.  Houston  Barnard,  of  Rochester,  for  the 
western  division. 

The  Commissioners  of  the  Connecticut  River 
Bridge  and  Highway  District  have  completed 
the  organization  of  the  engineering  department 
for  the  construction  of  the  masonry  bridge  at 
Hartford,  Conn.,  by  the  appointment  of  Mr. 
Edwin  Dwight  Graves,  M.  Am.  Soc.  C.  E.,  as 
chief  engineer,  Mr.  A.  P.  Boiler.  M.  Am.  Soc. 
C.  E.,  as  consulting  engineer,  and  Mr.  Edmund 
M.  Wheelwright  of  Boston  as  consulting  archi- 
tect. 

Mr.  A.  Gordon  Jones,  superintendent  of  the 
Washington  division  of  the  Southern  Railway, 
at  Alexandria,  Va.,  has  been  appointed  assist- 
ant to  the  general  superintendent  of  the  system, 
and  Mr.  W.  G.  Choate,  formerly  of  the  Denver 
<S-  Rio  Grande  Railroad,  succeeds  him  as  super- 
intendent. Mr.  A.  Ramseur  has  been  trans- 
ferred to  Asheville,  N.  C,  and  Mr.  H.  A.  Will- 
iams succeeds  him  as  superintendent,  at  Lau- 
renceville,  Va. 


Obituary  Notes. 

Albert  G.  Bogert,  formerly  a  prominent 
builder  in  New  York  City,  died  at  his  home  in 
Nyack,  N.  Y.,  March  24,  aged  86. 

Charles  C.  Webber,  a  mechanical  engineer  of 
Springfield.  Mass..  committed  suicide  March  24, 
in  that  city.  He  was  a  native  of  Norwalk. 
Conn.,  was  67  years  old,  and  had  supervised  the 
construction  of  many  heating  and  power  plants. 

W.  H.  Henderson,  in  charge  of  Governm"nt 
dredging  work  in  the  Fall  River,  Mass.,  har- 
bor, committed  suicide  March  29  in  that  city. 
It  is  believed  that  despondency  due  to  ill  health 
was  the  cause.     He  was  about  35  years  of  age. 
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Trade  Publications. 


With  the  approach  of  the  summer  season  the 
Weslinghouse  Electric  &  Mfg.  Co.,  Pitts 
burg.  Pa.,  is  issuing  folder  No.  4,011 
and  special  publication  No.  7,006  describing  fan 
motors  of  the  swivel  and  trunnion  type,  in 
both  braclvet  and  wail  forms  and  designed  for 
direct  and   alternating  current. 

A  catalogue  describing  the  American  and 
.Vdvance  types  of  sectional  steam  and  hot  water 
boilers  and  giving  useful  tables  of  dimensions, 
capacities,  etc.,  has  been  received  from  the 
makers,  the  Pierce,  Butler  &  Pierce  Mfg.  Co., 
Syracuse,  N.  Y. 

Mr.  Charles  F.  Johnson,  908  EUicott  Square, 
Buffalo,  N.  Y.,  is  sending  out  for  March,  No.  1 
of  Vol.  1  of  Johnson's  Equipment  Bulletin, 
which  will  be  of  special  interest  to  those  desir- 
ing to  buy  or  sell  engines,  boilers,  motors,  gen- 
erators, rails  or  cars. 

"Little  Drops  of  Water"  is  a  pamphlet  sup- 
porting the  meter  system  as  opposed  to  the  flat 
rate  system  of  municipal  water  supply  and  in- 
cidentally introducing  the  reader  to  the  Key- 
stone water  meter  manufactured  by  the  Pitts- 
burg. Meter  Co.,  East  Pittsburg,  Pa. 

Bulletins  Nos.  33  and  34,  for  February  and 
March,  from  the  Crocker-Wheeler  Co.,  Am- 
pere, N.  J.,  contain  descriptions  of  two 
modern  factories.  The  first.  No.  33,  entitled 
"Electricity  as  a  Motive  Power  for  Machine 
Shops,"  is  an  abstract  of  an  article  by  William 
Burlingham,  in  "Machinery,"  September,  1902. 
The  second  is  an  abstract  of  an  article  in  The 
Engineering  Record  of  January  3,  1903,  de- 
scriptive of  the  Alsen's  American  Portland 
Cement  Works. 

The  Cross  oil  filter  for  purifying  lubricating 
oil  is  described  at  length  in  a  catalogue  issued 
by  the  Burt  Mfg.  Co.,  Akron,  O.  In  this  filter 
the  oil  percolates  through  waste  to  remove 
heavy  impurities,  then  is  made  to  pass  upward 
through  water  in  a  finely  divided  state,  the 
remaining  impurities  separating  by  gravity, 
and  finally  is  forced  through  a  second  stratum 
of  filtering  material  into  a  chamber  from 
which  it  is  drawn  for  use.  The  filter  is  made 
in  sizes  for  5  to  500  gallons  per  day.  "  The  Burt 
e.xhaust  head,  described  in  a  separate  catalogue, 
is  one  in  which  the  steam  is  subjected  to  a  re- 
versal of  direction  three  times  before  escaping, 
and  which  is  specially  designed  to  preclude  the 
liability  of  blowing  out  globules  of  water  after 
their  separation. 

From  the  Publication  Bureau  of  the  General 
Electric  Co.,  Schenectady,  the  following  have 
been  received:  Bulletin  No.  4,308,  on  gen- 
erators for  electroplating,  electrolyping  and 
other  electrolytic  work;  No.  4,311  on  rotary 
converters  for  railway  systems;  No.  4,312,  on 
fuse  plug  cabinet  panels;  and  4,314  on  the 
meridian  lamp,  a  new  type  of  incandescent 
lamp,  of  about  50  candle  power,  designed  to 
cover  a  field  for  which  the  arc  light  is  too 
large  and  the  ordinary  incandescent  lamp  too 
small.  With  the  foregoing  were  also  received. 
Flyer  No.  2,111,  on  commutator  brushes  for 
Brush  arc  generators,  price  list  No.  7,572,  on 
parts  of  the  1..-4  controller,  revised  indexes  for 
flyers  and  price  lists,  and  a  beautifully  illus- 
trated catalogue  on  fan  motors  for  direct  and 
alternating  current,  in  bracket,  desk  and  sus- 
pended types,  fixed  or  mounted  with  swivel  and 
trunnion. 

The  York  Mfg.  Co..  York,  Pa.,  has  published 
an  extensive  list  of  ice  making  and  refrigerat- 
ing plants,  which  it  has  erected  in  the  last  five 
years,   with  their  locations  and  capacities. 


CONTRACTING     NEWS  wood  &  Co.,  l-hlla.,  ?22,140 ;  .M.  J.  Orummond,   New 

Vr\^l«   I   n#«\«  ■   llVVi     HE  no  vork,  $2y,«87;   U.   S.  C.   I.   P.  &  F.  Co.,   Pblla.,  $22,- 

OF  SPECIAL  INTEREST  TO  ^~*-   Reading   I'My.    Co.,   Reading.   Pa.,   |;22,.W4  ;   War- 

CONTRACTORS,     BUILDERS,     ENGINEERS  AND       Md  oV  K*  nS^o"od  ^'^o.^^s  *fSno'^^:   ,^\!,„'«",'L^^^^^^^ 

MANUFACTURERS  K'Pe-   4T4  tons  8-ln.  and   14(i  tons  of  0  in.  at  »:{1.40; 

_                _  "i">  tons  41n.  plpo  at  S:il.!)0;  10  tons  spi-dals  at  X.'iS. 

OF  Engineering  and  Building  Supplies.  The  Chapman   Vnlvc  Co.,  Indian  Orchaid,  Mass.,  was 

ARRANGEDALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT         !;;"d™nt8'at''*2o!94.*"     "'"■      '""^'"''"^     »""     1"      *■'"• 

For   PronoRaiR  b^p   nanPR  9>;    9«    ?Q  anri  •»n  ,  iHirinu/lcld,    jUa»«.— .\ll    l)ld.s    received    Mar.    24    for 

l-or  proposals  see  pages  <J&,  <J8,  zg  and  3a.  furnishing    the    .year's    supply    of    castings    were    re- 

Jected   and  new   bids  will   be   received   by   the   Ud.  of 

Superv. 
WATER. 

Ijuinrnvc,  Mush.     The  cost  of  constructing  the  new 

Los   Angclvs,   Cul. — The    Ocean   Park   Walei-  Co.,   of  (liter  for  which    )>i'elimlnui'y   surveys  have  been    made 

Los  Angeles,   has  been  incorporated  ;  capital,  $50,0UU.  will  be  about  *(!ii.(MPO. 

J.  H.  Claudius.  S.  P.  Channell,  and  others,  of  Los  Au-  ;,,,.,•,;„.     ,,           .n      /.                .-  .       ^        , 

Keles   are  the  directors  ixbvulye,  J/«/(».— The   Com.    on   Water   Supply,    re- 

feiies,  are  ine  airectois.  ^^^^^^  appointed   by  the  town  l.>  liivesliKule  llie  j)re8- 

Ooldeii,  Colo. — The  Farmers'  Reservoir  &  Irrigation  ent   system   and    report   at   a   fulure   meetin),'   a   more 

Co.    Is    reported    to    be   about    ready    to    construct    Its  adequate  supply,  has  organized  with  (Jldeon  -M.  Aldrtch 

reservoir,    which    will    cover    1,023    acres    In    Jefferson  as  Chmu.     The  cominitlee  Is  empowered  to  engage  the 

County.     The  greatest  depth  of  the  new  reservoir  will  services  of  an  engineer, 

be  120  ft.,  with  an  average  depth  of  G  ft.     The  capac-  t.„„.- .„  .     ,.■  i.      i»  i       .  ..   i  .i    ..  . ,.. 

ity  will  be  40,902,478  cu    ft.  of   water.     Jos.  Stanley  i,t"'"Vr^-  ''i',o\7;;J'  is  stated  that  bids  are  wanted 

and   Thos.    H.   Croke  are  among  the  incorporators  of  r}l     n      "<•    *10,000  water  bonds,     trank  M.  Totten, 

this    company.  '-"X  compt. 

Co/ocwZo  «pi-»«y»,  fojo.— K.  M.  MacMlllan,  City  Clk.,  „„?!;?",'i  ^'"''"'<'*',  ^''*''— C?    '''°S''-    .Anderson    estl- 

wrlles   that  the  contract  for  constructing  a  high   line  "^.'^    ^H   tJi?la!,     ^*'''i*J   "",'"   "tensions   In    several 

reservoir    (bids  opened   Mar.  2:i)   has  been  awarded  to  Ji'V  nno "  ?52,264,   and   tor   the   South    Lnd   slandplix' 

Ord  &  Scoope,  of  Colorado  Springs,  for  about  $13,000.  -rto.uuu. 

Florence,    Colo.— The    Fremont    .Mining    &    Develop-  fWnt,  if«cft.— City  Engr.  Hall  Is  stated  to  have  sub- 

ment  Co.   Is  reported  incorporated,  to  construct  a  res  '""tted  to  Council  an  estimate  of  the  value  of  the  wa 

ervoir  11/2  miles  long  and  1  mile  wide.     It  will  have  a  ,';;'  ^'Srl  "    «•'  ",""'  """P'J.and  operated  by  the  Flint 

capacity  of  about  2  billion  gals.     G.  D.  Cummings  and  '  'ty    Water    Works    Co.       He    has    also    submitted    an 

J.    F.    Torrence,   of   Florence,    are    among   the   incorpo-  estimate  of  the  exi>ense  of  duplicating  the  above  plant 

i-aiors  at   the   present  prices  of  material  and   labor,  placing 

V        ir  r.  r,  »       ■  .     •       ,,  thc  tlgures  at  $235,000. 

A  ew  Haven,  Conn. — Extensions  of  pipe  line  are  con- 
templated   by    the    New    Haven    Water    Co.    in    West  Tico  Hariors,  Minn. — P.  E.  Evans,  Village  Recorder, 

Haven.      It   is   proposed   to   extend   the    water   supply  writes  that   Pastoret  &  Lunz.   of  Two   Harbors,  have 

from  Savin  Rock  to  Oyster  River.  received    the   contract    for   a    stone    building   for    thc 

,,..,.,  ,,  ,      ,       .      ,-     ,,     ,         .    ,    J.  pumping   and   electric    station,    at    $22,4.j0.    bids    for 

WihiiiMijIon,    i^C— Lewis    K.    Davis,    of    Indianap-  which  were  opened  Mar.  23. 
oils,    lnd.,   IS   stated  to  have  been  selected  as  engineer  '^ 

to  have  cliarge  of  constructing  the  new  I'orter  Reser-  Lake  Crystal.  Minn. — It  is  reported  that  bonds  have 

voir,  to  be  built  by  the  Water  Dept.  been  voted  for  water  works. 

Washington,  D.  C. — Bids  for  Alter  materials  and  work  for  Aqueduct  filtration  plant  were  opened  Mch. 
31  by  Lt.  Col.  A.  M.  Miller,  Corps  Engrs.,  as  follows :  A,  excavation  ;  li,  embankment  under  filters ;  C,  other 
embankment;  D,  tilling  over  filters;  E,  puddle;  F,  seeding;  G,  sodding:  II,  concrete  in  floors-:  I,  concrete 
in  walls;  K,  concrete  in  piers;  L,  concrete  in  v.tultlng ;  M.  granolithic  pavt.  ;  N.  placing  materials  In  20 
filters  ;  O,  drainage  of  roofs  for  2!)  filters..  The  totals  are  given  for  tenders  covering  all  items  which  In- 
clude, in  addition  to  those  tabulated,  piping  and  drainage  systems  and  the  furnishing  of  filter  materials. 
Cowardin,  Bradley,  Clay  &  Co.  only  bid  on  items  A-0,  inc.,  total.  $989.0!»4.  Frank  B.  Jones.  Phlla..  did  not 
Lid  on  central  underdrains  and  interior  drainage  system,  and  his  total  was  .fl, 947. 387.  Taity  &  Allen, 
Washington,  D.  C.  bid  on  items  A  to  G,  inc.,  total  $415,845,  as  did  The  Cranford  Pavg.  Co.,  Washing- 
ton, total,  $443,400.  T.  A.  Gillespie  Co.,  N.  Y.  City,  bid  $53,750  for  the  steel  pipe  system.  The  following 
bids  were  received  for,  a,  42,300  cu.  yds.  filter  gravel ;  b,  140.200  cu.  yds.  fiker  sand  :  L.  E.  Smoot,  Wash- 
ington, a,  $2.75;  b,  $2.05.  Jas.  W.  Bain,  Norfolk.  Va.,  a  and  h,  $2.74.  Wm.  II.  Wile,  S.  4th  St.,  Phlla.. 
a  and  !>,  $3.09.  Chas.  G.  Smith  &  Son,  Washington,  «.  $3.47.  Such  details  as  may  not  be  given  here  may 
be  found   In   the  record  of  the   letting  of   Feb.   2U,    in  this  column,  Feb.   28. 

Cowardin,  .\.  Y. 

Bradley,         Brennan         Hosier  &  D.   J.         Cont.  Jewell    McArthur      P.  J.  Carlln 

Clay  &  Co.,   Constn.  Co.,     Summers,       McNichol,      Flltr.   Co.,       Bros.  Co.,  &  Co. 

Items  and  (luantitles,     Richmond.   Washington.       Buffalo.  Phlla.         New  Y'ork.      New  York.        Brooklyn. 

A,   880,000  cu.  yds....  $0.30  $0.35  $0.36  $0.32  $0.33  $0.33  $0.40 

I!.      05,400  cu.  yds.  ...  .30  .40  .40  .48  .40  .40  .50 

C,      40.700  cu.  yds .30  .34  ..30  .48  .50  .40  .40 

1),   12:1,400  cu.  yds....  .30  .40  .35  .50  .30  .50  .40 

E,  2,000  cu.  yds 1.00  3.60  3.50  4.00  3.,50  1.50  5.00 

F,  31    acres 75.00  100.00  100.00  100.00  100.00  100.00  100.00 

G,  9,700  sq.  yds.  ...  .25  .40  .35  .55  .50  ..39  .40 
H,  39,300  cu.  yds.  ..  .  4.50  5.00  5.00  5.50  5.00  4.95  5.00 
I.       26.300  cu.  yds.  ..  .  5.10  5.40  6.25  6.25  5.25  5.05  6.00 

K,       8,200  cu.  yds 6.00  0.40  0.25          -       7.00  6.00  6.00  7.00 

L,     37.400  cu.  yds 6.50  7.70  6.75  0.50  6.00  6..50  8.00 

M,     35.000  sq.   yds....  .90  .89  1.10  1.27  .90  .80  .90 

N.  per   filter 200.00  250.00  375.00  73.00  225.00  230.00  60.00 

O.  per    filter 266.00  450.00  330.00             573.00  550.00  156.00  .500.00 

Totals    ...      $1,871,418     $l,87t.025     $1,862,447     $1,705,780     $1,872,693      $1,0.34,812 

I'rophetstown,    III.- — The    question    of    constructing  .Minneapolis.     .Minn. — The     Council     Water     Works 

water  works,   at  a  cost  of  $27,000,   is  reported  under  Com.  is  reported  to  have  instructed  the  City  Engineer 

consideration.  to  secure  bids  for  4,686  tons  of  castings,  100  tons  of 

Tupeka.  Aa/i.— Bids  will  be  received  Apr.  7  by  the  '"ad  and  1«^  tons  of  special  castings, 
lid.  of  Tius.  of  State  Charities  and  Corrections  at  the  Duluth,  Minn.—\i\Asi  will  be  received  Apr.  10  by  the 

lopeka    l>tate    llosp  tal    for    furnishing    materia     tor  nd.    of    Water   and    Light    Comrs.    for   furnishing   and 

constructing   the  well   for  additional   water   supply   at  laying  0,    10  and   12-ln.   water   pipe,   amounting  to   in 

the  Topeka  Hospital.     John  1.   Stanton,  Archt.,   State  gu  about  8,505  ft.;  also  3.630  ft.  4-in.  gas  pipe. 
House.     Clias.  Yoe,  Secy. 

Uonaldsville,   /.a.— The    Com.    appointed    to    consult  ,    *>«' J'!?!;,  ^"'"■.T^''''!?,  "',"   '"'   if«'lved   .}Jir.   6   by 

,vlth  engineers  regarding  the  present  water  works -are  ''"""^  ^"^^"'IfS'       "-^  i^^',  '"''    V'""""!*''         blocks    of 

stated    to   have   reported    that   the  cost    of   remodeling  trenches,    refilling    and    laying    of    mains,    connecting 

same  will  be  about  $40,000.     Alderman  Chas.  A.  Mail-'  »a°»e'  placing  gates,  hydrants,  etc. 
rin  Is  Chmn,  Meridian.  Miss. — The  city  is   reported   to  have  pur- 

Uardiner,   ife.— Freeman     Patten,     Fred.     Danforth  'based  property  near  the  plant  of  the  present  water 

and   Henry   Rlebalds   have   Iwen   elected  Trus.   of   the  "'"'"''«  "^  "  site  for  a  reservoir. 

Gardiner  Water  Dist.  recently  formed  by  act  of  State  (jreat  Falls,  J/o«(.— The  following  bids  were  re- 
Legislature  to  supply  Gardiner,  Randolph  and  Farm-  celved  on  Mar.  23  for  water  pipe  and  siiecials :  Crane 
ingdale  with  water.  Ordway  Co.,  of  St.  Paul,  Minn.,  $20,745.  and  the  Great 

Jlrunswick,  J/e.— The  citizens  voted  Mar.  21  to  ac-  Falls  Iron  Works.  Great  Falls.  $20. 5;«  (awarded  con- 
cept the  act  of  State  Legislature  to  form  the  Bruns-  Zf!'*^^-  ,^^  ?oo^l  "'  the  successful  bidder  was  as 
ivick  and  Topsham  Watet-  District,  and  $600  was  ap-  '°"?''^  •  *°',308  tons  of  0-ln  c  1.  pipe  $oO  per  ton  : 
proprlated  for  surveys  to  determine  a  suitable  supply.  "?  tons  of  8-In  c.  1.  pipe,  $49.9..  per  ton,  and  9,310 
A  driven  well  system  is  proposed  on  Brunswick  Plains.  "'^-  specials,  d%   cts.  per  lb. 

ISrevcur,  Me. — J.    W.    Cartwrlght,    Jr.,    Secy.   Public  Twin  Bridges.   Mont.- — T.   T.   Black  and  others  are 

Works  Co.,  writes  that  no  plans  have  as  yet  been  pre-       reported   Interested   In  an  extensive  system  of  irriga- 

pared  for  the  stand  pipe  to  be  constructed  in  connec-       tlon. 

lion  with  the  water  works.  ,,.,,         ■,      ,       ■■  1    •     x-       •      /-..»     /^n  it      »v,    . 

Dillon,  .Mont. — Edwin  Norris.  City  Clk.,  writes  that 

\V illiamslmrg ,  Mass. — Bids  were  opened  Mar.  24  for  Frank   Kelsey.   of  Salt   Lake  City,   Utah,   is  the  engi- 

building  2  dams,  laying  pipe,  etc.,  E.  C.  &  E.  E.  Davis.  ueer    who    will    have   charge    of    the   proposed    water 

Northampton,  Engrs. :  A.   G.  Tomasello,  Boston,   $20.-  works  construction,  estimated  to  cost  $60,000. 

144;   H.   W.   Warner,   Florence,  Mass.,  $19,889:  H.   B.  ,,,,.,„    „,,.,     ,,   .,,      „,,  .,  -     „,„.    , „ 

Hooker  &  Son,  Rochester,  N.  Y.,   $24,704  ;  J.   Vaughn,  Ntlea    City,    .l/o»i«.— Ihe    question    of    enlai-glng    the 

Stamford,  N.  Y.,  $10,810-  c.    H.  Eglee  &  Co.,  Boston!  ''"y  ^^^^ev  works  Is  reportetJ  under  consideration. 

$23,101:   Klely  &  Gleason.  Northampton.  $23,246:  W.  Rockport.  Mo. — Wm.  T.   Buckham,  Cltv  Clk.,  writes 

J.    McCarthy,   SomervUle.    Mass..   $31,699:    T.    P.   Con  that    it  was   voted   Mar.    3  to  issue   $7,000  bonds  for 

roy,  Wobuin.  Mass..  $12,921  :  C.   I'.  Taylor,  Wellesley,  water  works  and  electric  light  Improvements. 
Mass.,    $19,407  ;    Wm.    Orlando,     Belchertown.     Mass.. 

$17,723.  The  detailed  bid  of  T.  P.  Conroy  was  as  .s(.  Louis,  Mo. — Local  press  reports  state  that  the 
follows ;  7,035  cu.  yds.  dry  earth  at  25  cts. :  1,030  Bd.  of  Pub.  Improv.  on  Mar.  24  awarded  the  follow- 
cu.  yds.  puddled  earth  at  40  cts.  :  16  M.  ft.  sheet  pll-  lug  contracts:  4.525  tons  of  water  pipe,  to  the  U.  S. 
ing  at  $20:  1,150  sq.  yds.  rip  rap  at  75  cts.:  500  sq.  Cast  Iron  Pipe  &  Foundry  Co.,  of  Chicago,  111.,  $146.- 
rds.  clearing  and  grubbing  at  $2:  390  cu.  yds.  rubble  1131  :  450  tons  of  specia'l  castings,  to  the  Magnetic 
masourv  at  $0:  19,776  ft.  8-in.  pipe  laid  at  10  cts.:  Foundry  Co..  of  St.  Louis,  $26,055:  192  stop  valves. 
8.604  ft.  6-ln.  pipe  at  14  cts.:  4.992  ft.  4-ln.  pipe  at  Michigan  Brass  &  Iron  Works,  Pittsburg,  Pa..  $9,536: 
12  cts.;  500  cu.  yds.  rock  excayatlon  at  $1.80.  Bids  400  fire  plugs,  Pluger  &  Heuger  .Mfg.  Co..  $9,210:  lay- 
were  also  received  for  pipes,  and  specials,  as  follows  :  ing  water  pipes  north  of  Market  St.,  John  O'DonncIl, 
Hitchcock  Supply  Co.,  Sprlngfleld,  Mass.,  $24.506 ;  $27,308.  and  laying  water  pipes  south  of  Market  St., 
Chas.    Millar   &   Sons, .  Utica,   N.   Y.,   $22,921 ;    R.    D.  Patk.  O'Donnell,  $25,965. 
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Ka»»a«  Villi,  ilo. — The  proposition  of  the  Kansas 
I'Ujr  Jockey  Club  to  lay  Hi.CWO  lin.  ft.  of  «-in.  watiT 
mains  and  1.000  ft.  of  4-in.  mains  at  Its  own  expense 
has  been  accepted  by  the  city,  and  work  will  be  com- 
menced on  the  i-onst niction  at  once;  probable  cost  of 
work  U  about  $14,000. 

Greenville,  A'.  U. — This  city  has  been  granted  an 
eiubling  act  to  construct  water  works. 

Neicark,  2i.  J. — Local  press  reports  state  that  bids 
will  be  received  by  the  lid.  of  Wks.  May  7  for  the 
construction  of  2  gate  houses  at  Cedar  Grove  reser- 
voir. 

Trenton,  X.  J.- — The  Water  Comrs.  have  decided  to 
lay  a  16-In.  water  main  on  E.  Hanover  St. 

Bafonne,  X.  J. — The  Council  has  authorized  City 
Surveyor  Smith  to  prepare  plans  for  a  24-ln.  main  on 
the  west  side. 

Perth  Amboy,  X.  J. — Contracts  for  furnishing  and 
delivering  about  1.734  net  tons  of  :i4-in.  c.  i.  pipe  and 
16  net  tons  of  24  and  Iti-in.  special  castings,  f.  o.  b., 
at  S.  Amboy  and  Erneston,  for  which  bids  were  re- 
ceived Ity  City  Council  Mar.  23.  have  been  awarded  to 
K.  D.  Wood  &  Co..  at  :f2S.S0  and  $53  per  ton.  re- 
spectively.    Jos.  (i.   Burns  is  Supt.   of  Water  Wks. 

Camden,  X.  J. — The  Council  on  Mar.  25  awarded 
the  contract  for  moving  the  10  million  gal.  pump,  with 
new  foundation,  pipes,  etc..  to  Boardman  &  Dallett, 
of  Philadelphia,  Pa.,  for  $11,896. 

.Vcir  York,  X.  Y. — The  Bd.  of  Estimate  is  stated  to 
have  voted  to  authorize  Water  Comr.  Monroe  to  ex- 
pend $45,000  to  install  meters  in  hospitals  and  public 
Institutions. 

Clayton.  X.  1'. — The  citizens  are  reported  to  have 
voted  Mar.  17  to  extend  the  water  works. 

rialtaburgh.  X.  Y. — The  Bd.  of  Pub.  Wks.  is  stated 
to  iiave  approved  plans  for  the  improvement  of  the 
municipal  water  works.  The  plans  provide  for  13.07."> 
ft.  of  new  water  mains  and  30  hydrants ;  probable 
cost,    $20,000. 

Bataria,  X.  Y. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Itica,  X.  Y.~T.  E.  McGarr,  of  .\lbany.  Secy.  State 
Lunacy  Comn..  writes  that  the  contract  for  a  water 
tank,  tower,  foundation  and  connection  at  Utiea  (bids 
opened  Mar.  4>,  has  been  awarded  to  Albany  Mate- 
rial 4  Constr.  Co..  of  Albany,  for  $3,507. 

Schenectady.' X.  Y. — The  Water  Comrs.  have  decid- 
ed to  secure  bids  for  pipe  and  work  required  In  ex- 
tension of  mains  and  improvements  at  the  pumping 
station  in  Rotterdam. 

Cando,  X.  D. — H.  Spinner,  City  And.,  writes  that  it 
is  proposed  to  construct  water  works,  at  a  cost  of 
$9,600. 

Collinaood,  O. — Bids  are  wanted  Apr.  13  for  $15,- 
000  water  works  bonds.     B.  F".  Maybach,  Village  Clk. 

Toledo,  O. — Willis  V.  Brown.  55  Law  Bldg.,  has 
been  engaged  to  make  plans  for  a  submerged  line 
across  the  Maumee  River  at  Toledo,  O.  The  work 
consists  of  a  20-in.  main  laid  30  ft.  below  the  water 
surface,  a  distance  of  approximately  2,000  ft. 

Cleveland,  O. — Bids  are  wanted  Apr.  9  for  furnish- 
ing 1  75-H.-P.  horizontal  tubular  boiler  and  for  me- 
chanical stokers  for  2  75-11. -P.  horizontal  tubular  boil- 
ers ;  also,  Apr.  24,  for  furnishing  and  delivering 
f.  o.  b.  cars  200  4  and  6-in.  fire  hvdrants  for  the 
Water  Wks.  Division  of  the  Dept.  of  Pub.  Wks.  ■  Chas. 
P.    Salen.   Dir.    Pub.   Wks. 

Bids  are  wanted  Apr.  27  for  furnishing  and  deliv- 
ering 248  tons  of  manhole  rings  and  covers,  for  the 
Water  Wks.  Division  of  Dept.  Pub.  Wks.  Chas.  P. 
Salen,  Dir.  Pub.  Wks. 

Lancaster,  0. — Contracts  are  stated  to  have  been 
awarded  by  the  Water  Works  Trus.  as  follows  on  bids 
opened  Mar.  25  :  To  J.  B.  Clow  &  Sons,  of  Chicago, 
III.,  for  pipe  at  $30.25  per  ton  and  specials  at  3  cts. 
per  lb.  and  to  the  Bessemer  Gas  Engine  Co.  for  an 
engine  and  pump,  for  $5,200. 

Adams,  Ore. — .T.  E.  Stanfleld,  City  Recorder,  writes 
that  it  was  voted  Mar.  20  to  construct  water  works. 

Clearfield,  Pa. — J.  B.  Nevling,  Secy.  Clearfield  Wa- 
ter Co.,  writes  that  bids  received  Apr.  1  for  com- 
pleting the  collecting  reservoir  were  not  satisfactory, 
and  no  contract  was  let. 

Allentown,  Pa. — Local  press  reports  state  that  the 
following  bids  were  opened  bv  the  Bd.  of  Water  Comrs. 
Mar.  24  for  a  10,000,000-gal.  pump  :  Allentown  Roll- 
ing Mills,  115-million  ft.  lbs.  duty,  $23,200.  Holly 
Mfg.  Co.,  of  Rockport,  N.  Y.,  145-mil.  ft.  lbs.  duty, 
$40,900:  138-mll.  ft.  lbs.  duty,  $34,500.  H.  R.  Worth- 
ington.  New  York,  8-miI.  gal.,  $29,150;  lOOmil.  duty, 
$25,975;  115-mil.  duty,  $33,125.  Snow  .Steam  Pump 
Wks..  Butralo.  N.  Y..  135-mll.  duty.  $35,386;  l.tOmil. 
duty.  $28,706:  155mll.  duty.  $45,175:  145-mll.  duty. 
$37,088 :  15y-mll.  dutv.  $52,134 ;  145-mll.  duty,  $46.- 
586.  Barr  Pumping  Engine  Co.,  Philadelphia,  160- 
mlL  duty.  $60,000;  130-mil.  duty.  $50,000;  125-mll. 
duty,   $45,000;   75-mil.  duty,  $30,000. 

Xew  Castle,  Pa. — I^ocai  nress  reports  state  that  the 
New  Castle  Water  Co.  will  expend  about  $70,000  in 
improvements.     D.  IL  Amsbary,  Local  Mgr. 

Xanticoke,  Pa. — A  press  report  states  that  the  Nan- 
tlcoke  Water  Co.  will  soon  construct  a  dam  that  wll! 
bold  about  500,000.000  gals,  of   water. 

Alleyhcny.  Pa. — Bids  are  wantiMl  Aug.  1  for  erect- 
ing a  brick  pumping  station  on  Hway.,  15th  Ward. 
I).  I>.  Fulton.  Dir.   Dept.  I'ub.  Wks. 

Chatinnooya.  Term. — The  Senate  has  passed  the  bill 
authorizing  this  city  to  issue  9700,000  water  works 
bonds. 

■function,  Tex. — R.'  .T.  Hand,  Secy,  and  Supt.  Llano 
River  Irrigation  &  Milling  Co..  writes  that  It  is  pro- 
posed to  construct  an  irrigation  system,  to  irrigate 
20,000  acres  of  land.  Canal  to  be  20  ft.  wide,  4  ft. 
deep,  and  21  miles  long. 

Delrio,  Test. — Maxcy  &  Anderson,  Binz  Bldg.,  Hous- 
ton, have  been  employed  by  G.  Bedell  Moore  and  asso- 
ciates, of  San  Antonio,  to  prepare  plans  and  specifica- 
tions for  the  development  of  a  complete  Irrigation 
scheme  on  the  Rio  fJrande.  including  pumoing  plant 
and  the  development  of  the  San  I'^ellpe  Springs  at 
Delrio ;  probable  cost  of  work,  $250,000. 


Elgin,  Tex. — J.  O.  Smith,  City  Clk.,  writes  that  it 
was  voted  Mar.  26  to  issue  bonds  for  the  construction 
of  water  works. 

Mt.  Pleasant.  Tex. — The  following  bids  for  con- 
structing water  works  were  received  bv  S.  1".  Pound- 
ers, Mayor,  Mar.  23:  R.  J.  Gorman  "&  Co..  Dallas. 
$19,933 ;  General  Municipal  Constr.  Co.,  Dallas,  $22.- 
890  ;  McQuatters  Plumbing  &  Machine  Co.,  Hillsboro, 
$19,004  (awarded  contract).  Geo.  M.  Roberts,  City 
Secy. 

Wharton,  Tex. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  water  works. 

IHclifivld,  Itah. — The  stockholders  of  the  Sevier 
Valley  Canal  Co.  are  stated  to  have  accepted  the  prop- 
osition of  J.  M.  Blllingsley  and  others  to  enlarge  the 
caual  from  Its  source  at  Sevier  River  to  a  point  called 
Jerico,  Just  this  side  of  Joseph,  for  the  purpose  of  in- 
creasing the  flow  of  water  sulBcient  to  furnish  power 
for  an  electric  plant. 

IHchmond,  Va. — Bids  are  wanted  Aor.  0  tor  furnish- 
ing 40  6  to  24-iu.  gate  valvt.s.  40  valve  boxes.  758 
16.  20  and  24-in.  c.  1.  pipes.  -42,000  lbs.  special  cast- 
ings, etc.     Clias.  E.  Boiling.  Supt.  City  Water  Wks. 

North  Yakinia,  Wash. — The  Northern  Pacific  Ity.  Co. 
(W.  L.  Darling,  Ch.  Kngr..  St.  I'aul,  Minn.)  Is  report- 
ed to  have  surveyors  at  work  resuiveylng  the  old 
Leadbetter  ditch,  in  the  eastern  end  of  this  county, 
for  the  development  of  40,000  acres  of  land. 

Seattle,  Wash. — Bell  &  Price  are  stated  to  have  se- 
cured the  contract  for  water  mains  in  Ist  Ave.  for 
$12,080. 

WaUa  Walla,  Wash: — The  Water  Com.  of  City  Coun- 
cil has  reported  in  favor  of  a  gravity  system  from 
Thomas  Springs,  to  cost  $100,000.  A  special  election 
for  voting  bonds  will  probably  soon  be  called. 

Fairmont,  M\  Va. — According  to  local  press  reports 
there  Is  a  movement  on  foot  tiere  by  a  company,  of 
which  ex-Gov.  Chas.  T.  O'l'errall  Is  attorney,  to  bore 
an  artesian  well  and  erect  two  tanks  of  60.000  gals, 
capacity  each,  to  supply  Fairmont  with  water. 

La  Cross,  Wis. — The  Water  and  Sewer  Com.  is 
stated  to  have  decided  to  lay  water  mains  and  sewers 
in  portions  of  the  city  where  new  pavement  Is  to  be 
laid. 

Chcjirnnr,  Wyii. — The  Big  Horn  Development  Co.  is 
reported  formed  to  construct  a  storage  reservoir  near 
the  lieadwaters  of  Shoshone  KivLM*.  with  a  capacity  of 
70.000.000  cu.  ft.,  and  an  irrigation  canal.  80  mile's  in 
length,  to  reclaim  2.">0,000  acres  lying  betwtfn  .Sho- 
shone and  Gray  Mull  River,  in  Big  Horn  Comiry. 

ft.  D.  .4.  Russell,  ll'i/o. — Rids  will  be  received  until 
May  2  by  Capt.  W.  S.  Scott,  Constructing  Q.  M.. 
Cheyenne,  for  furnishing  material  and  sinking  from 
2  to  6  tubular  deep  wells  at  Ft.  D.  A.  Russell. 

Rossland,  B.  C. — 11.  B.  Smith,  C.  E..  is  reported  to 
have  formed  a  company  wliich  will  deliver  7.000,000 
gals,   of  water  daily,   the  scheme  to  cost  $100,000. 

Chilliwack,  B.  C. — L.  W.  Paisley  and  Geo.  Marshall, 
appointed  by  Town  Council  on  the  question  of  munic- 
ipal water  works,  recommend  the  installation  of  a 
gravity  system,  and  a  by-law  is  to  be  submitted  to  the 
ratepayers  at  an  early  date  as  to  whether  this  system 
shall  be  adopted  or  a  bonus  offered  to  a  private  com- 
pany to  provide  a  water  works,  and  the  development 
also  of  electricity  tor  lighting  and  power  purposes, 
the  bonus  to  be  $10,000. 

Brandon.  Man. — The  city  has  received  a  promise 
from  Premier  Roblin,  of  Manitoba,  that  it  shall 
iiave  authority  to  issue  $50,000'  to  be  used  for  water 
works  and  $40,000  for  street  improvements. 

Shcdiac,  X.  B. — W.  A.  Russell,  of  Shediac,  Is  re- 
ported interested  in  the  construction  of  water  works, 
to  cost  about  $30,000. 

Port  Arthur,  Ont. — The  Town  Council  is  about  to 
submit  a  by-law  to  the  ratepayers  asking  for  $91,000 
tor  the  installation  of  a  water  works.  Jas.  McTelguc, 
City  Clk. 

Hamilton,  Ont. — The  Council  is  reported  decided  to 
submit  to  a  vote  of  the  people  the  question  of  issu- 
ing bonds  as  follows  :  For  a  reservoir,  $27,000  ;  for 
the  Wellington  St.  bridge.  $8,000  :  for  good  roads,  $50,- 
000,  and  for  Ferrle  St.   work,  $13,000. 

Kingston,  Ont. — Dr.  Bryce.  Provincial  Medical 
Health  Officer,  Is  reported  to  have  recommended  to 
the  Bd.  of  Health  the  installation  of  chemical  filters. 

SEWERAGE    AND    SEWAGE     DISPOSAL. 

Pasadena,  Cal. — S.  ,L  Edwards  and  T.  D.  AUin  have 
secured  contracts  for  sewer  work  in  East  Pasadena, 
at  $11,775  and  $8,285  respectively.  Herman  Dyer, 
City   Clk. 

Los  Angeles,  Cal. — Local  press  reports  state  that 
bids  will  be  received  May  15  by  the  City  Council  for 
$2,180,000  bonds  to  lie  used  for  sewers,  bridges, 
schools,   etc. 

Xew  Britain.  Conn. — H.  B.  Hooker  &  Son,  of 
Rochester,  N.  Y.,  have  secured  the  contract  tor  con- 
structing Sections  2,  3  and  4  of  the  New  Britain  Dis- 
posal  Works. 

Xejc  Haven,  Conn. — Bids  are  wanted  Apr.  8  for 
constructing  sewers  In  portions  of  4  streets.  C.  W. 
Kelly,  City  Engr. 

Moscow,  Idaho.— The  Sewerage  Comn.  is  reported 
to  have  employed  Otto  Welle,  of  Spokane.  Wash.,  to 
make  a  preliminary  survey  and  prepare  plans  for  a 
system  of  sewerage ;  probable  cost  of  work.  $75,000. 
It  has  been  decided  to  put  in  septic  disposal  tanks. 

Peoria,  III. — The  estimated  cost  of  constructing  the 
Grant  St.  sewer,  otherwise  known  as  Sewer  District 
No.  1,  Is  reported  to  be  $:!3,000. 

■Jncksonville.  III. — it  is  proposed  to  construct  pipe 
sewers,  from  12  to  20  inches  in  diameter,  in  5  streets. 

Uerschcr,  Ill.—'Vhe  matter  of  issuing  $10,000  sewer- 
age bonds  is  reported  under  conslderatlcn. 

Maywood,  III. — It  is  stated  that  bids  are  wanted 
Apr.  10  for  constructing  the  So.  15th  St.  sewer  sys- 
tem. C.  Manch,  I'res.  Bd.  improv. :  R.  E.  Williams, 
Engr.,  Rm.  711,  La  Salle  St.,  Chicago. 


Terre  Haute,  Ind. — Bids  will  be  received  Apr.  10 
by  the  Bd.  of  Pub.  Wks.  for  constructing  a  pipe  sewer 
in  a  portion  of  alley  between  Willow  and  Osborne 
Sts.     S.  C.  Beach.  Secy, 

ItushviUc,  Ind. — Oglesby  &  Kelley,  of  Rushville,  are 
stated  to  have  petitioned  the  Council  for  a  franchise 
to  construct  a  sewerage  system. 

Rushville,  Ind. — This  city  contemplates  putting  in 
a  complete  system  of  sewers. 

Duhuque,  lu. — The  Council  has  passed  resolutions 
providing  tor  the  extension  of  15th  and  16th  Sts. 
storm   sewers.     C.   F.  Arendt,  City  Recorder. 

Burlington,  Kan. — The  sewer  letting,  which  was  to 
have  been  on  Apr.  1st,  has  been  postponed,  but  bids 
will  l)e  asked  for  later.  Engineers,  Burns  &  McDon- 
nell, Postal   Telegh.  Bldg.,  Kansas   City,  Mo. 

Olathe,  Kan. — Bids  will  be  received  Apr.  14  by  the 
City  Council  for  furnishing  material  and  constructing 
4,980  ft.  8  to  24-in.  pipe  sewer  and  8  manholes  in 
lateral  Dist.  No.  2  of  main  sewer  Dist.  No.  1.  C.  F. 
Garwood,  City  Clk. 

Baltimore,  Md. — The  Com.  on  Sewers  has  reported 
favorably  on  the  ordinance  appropriating  $30,000  for 
the  continuation  of  the  Eagle  St.  sewer  through  Car- 
roll Park  ;   also  for  a  sewer  in  the  bed  of  Lanvale  St. 

Bprinyficld,  Mass. — D.  J.  Curtis  &  Son  are  stated 
to  have  secured  the  contract  for  the  year's  supply 
of  sewer  brick  at  $8.45  per  1,000,  and  E.  S.  Decker 
&  Co.  for  the  year's  supply  of  sewer  pipe. 

Detroit,  Mich. — The  Council  Sewer  Com.  is  stated 
to  have  approved  the  estimate  of  $34,000  for  a  sewer 
on  High  St.  and  $18,000  for  the  Cadillac  Ave.  sewer. 

Minneapolis,  Minn. — Bids  will  \»  received  Apr.  6  by 
the  Bd.  of  Co.  Comrs.  for  furnishing  about  50  tons  12 
to  44-in.  iron  or  steel  culvert  pipe.  Hugh  R.  Scott, 
Co.  And. 

Minneapolis,  Minn. — The  Council  Sewers  Com.  on 
Mar.  23  voted  to  recommend  the  construction  of  sew- 
ers for  this  season  at  a  cost  of  $88,547. 

Crookston,  Minn. — N.  A.  Hoffard,  Co.  Aud..  writes 
that  the  date  of  opening  of  bids  for  constructing 
Judicial  Dist.  No.  1  and  Polk  Co.  Drainage  Ditch  No. 
2  has  been  postponed  to  May  2.  Bids  were  to  have 
been  opened  on  Mar.  25. 

Kansas  City,  Mo. — R.  J.  &  J.  M.  Boyd  Const.  Co., 
of  Kansas  City,  has  secured  the  contract  for  sewer 
work  in  Sewer  District  No.  235  tor  $8,041. 

St.  Louis.  Mo. — The  House  of  Delegates  has  passed 
the  Blackstone  sewer  bill,  wliich  carries  an  appropria- 
tion of  $120,000  for  the  construction  of  the  sewer. 

Atlantic  Cily,  X.  J. — A  charter  lias  been  granted  to 

the    Pleasantville    Sewerage    Co.,    1421    Atlantic    Ave., 

Atlantic  City  ;  capital.  $100,000.     Incorporators  :  Wm. 

•  W.  Bowker,  Louis  A.  Ilepetto  and  Chas.   V.  O'Donnell. 

Xewark,  X.  J. — Tlie  Bd.  of  Wks.  has  adopted  ordi- 
nances providing  tor  the  construction  of  sewers  in 
numerous  streets. 

Trenton.  X.  J. — Bids  will  be  received  Apr.  21  by  the 
Common  Council  tor  constructing  a  sewer  in  portions 
of  3  streets.     C.  Edw.  Murray,  City  Clk. 

Summit.  X.  ./. — A  press  report  states  that  Engr. 
Ehle,  of  the  joint  sewer  work,  has  submitted  a  report 
of  his  investigations  and  work  thus  tar.  It  showed 
that  the  work  Inside  the  city  as  originally  proposed 
with  a  pumping  station  would  cost  $90,000.  and  the 
cost  to  Summit  of  'tunneling  Hobart  Gap.  a  scheme 
considered  in  the  event  of  Morrlstown  joining  in  the 
joint  sewer,  would  be  $200,000.  but  such  a  plan  would 
eliminate  the  pumping  station,  which  would  cost 
about  $7,500  per  yr.   to  maintain. 

Brooklyn,  X.   Y. — The   following  bids   were    opened 

Mar.  25  by  J.  Edw.  Swanstrom.  Boro.  Pres.,  tor  sewer 

in  50th  St.  between  6th  and  8th  Aves.,  etc. — a,  Albert 

M.  Pragner ;  6,  John  O'Grady ;  c,  Frank  J.  Gallagher ; 

ri,  McCauley  &  Somerville;  e.  P.  J.  Murray: 

Brick   sewer :  '    a  b  c  d  e 

42-in.,  214   ft...    $7.00     $8.00     $6.96     $7.50     $6.50 

36-in.,   1,842  ft.     6.00       6.50       6.64       6.50       5.00 

30-in.,   1,:W2  ft..     5.00       6.00       5.80       5.50       4.00 

15-in.  pipe,  90  ft.      2.00       2.00       3.50       2.75       2.50 

12-in.  pipe.  1,400  ft    2.20       1.75       2.47       2.50       1.90 

41    manholes    33.00     40.00     33.50     50.00    .40.00 

27  recog.  basins.  .120.00  100.00  97.50  150.00  140.00 
Plank.,  28,000  ft.  20.00  20.00  25.00  18.00  20.00 
Concr.,  5  cu.  yds.  7.00  10.00  7..50  5.00  6.00 
Br.  Mas.,  5  cu.  yds.  10.00  8.00  9.50  10.00  9.00 
Totals  :  a.  $27,000  ;  b,  $29,077  ;  c.  $20,840  ;  d,  $31,- 
166  :  e.  $24,749. 

The  following  bids  were  opened  Mar.  25  by  J.  Edw. 
Swanstrom,  Boro.  Pres.,  for  sewer  in  Foster  Ave., 
from  E.  9th  St  to  Flatbush  Ave.,  etc. — n.  Abbot- 
Gamble  Co.  :  6,  John  J.  Creem  ;  c,  Michael  J.  Dady ; 
iT,  J.  Chas.  Weschler  : 
Brick  sewer :  abed 

132-in.,    550    ft $03.00  $,50.00  $50.00  $50.00 

120-ln.,    ,'5,860   ft 43.50     36.00     44.50     40.00 

66-in.,   10   ft 20.00     20.00     20.00     20.00 

60-In.,    "A."   1.100  ft..      9.50       7.00     19.00     15.00 

60-In..  "B."  50  ft 19.00     20.00     20.00     15.00 

54-in.,   2,670  ft 10.00       7.00     17.00     10.00 

48-In..    10   ft 10.00     10.00     15.00     10.00 

42-in.,  40  ft 9.50      10.00      13.00     10.00 

36-In.,  egg.  2.650  ft....    10.00       5.50     11.00     10.00 
36-In.,    circular,    10  ft.      9.50     10.00     10.00     10.00 

30-in.,    1,620  ft 8.50       4.,-)0       S.40       7.00 

120-in.  concr.-steel.  600  ft    40.00     40.00     50.00     37.00 

18-ln.  pipe.  100  ft 5.00       2.,50       4.00       3.00 

1  Bin.   pipe,  40  ft 5.00       2.00       3.75       3.00 

1 2-in.  pipe,  90  ft .3.00       2.00       3.50       2.00 

Manhole  A.  1    350.00  600.00  200.00  600.00 

Manholes  B,  73    75.00  100.00     90.00     60.00 

Manholes  C,   3    65.00     33.00     70.00     ,30.00 

Recog.    basins,   0    100.00   100.00  lOO.OO  150.00 

Planking,   645,000   ft    ...    26.50     20.00     20.00     20.00 
Sheeting,  1,340,000  ft.    .  .    20.00     20  00     12.00     18.00 

Concrete,   5  cu.   yds 15.00       .3.00       6.50     10.00 

Brick  masonry,  5  cu.  yds.    15.00     10.00     12.00     15.00 
Totals:    a,   $363,218;    b,  289,70.):   C    $378,106;   d, 
$330,915. 

Bids  will  be  received  Apr.  8  by  T.  Edw.  Swanstrom, 
Pres.  Boro.  of  Brooklyn,  tor  turulshlng  and  deliver- 
ing, housing  and  trimming  4,3.30  bbis.  quicklime  at 
the  several  sewage  disposal  works  in  the  26th  and 
3lBt  Wards. 
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Uayuya,  V.  1'. — The  citizens  aie  stated  to  have  vot- 
ed to  issue  bonds  for  a  main  sevvei'  in  E.  State  St. 

llaat  Syracuse,  N.  1'. — The  Slate  Senate  is  reported 
Id  nave  passed  the  bill  IcjializiiiK  the  issue  of  ?.jO,000 
\i  nds  to  ciinstruct  a  sewer  in  mis  village. 

Ckrcland,  O. — Bids  are  wanted  Apr.  9  for  con- 
structing sewers  in  portions  of  5  streets ;  also  Apr. 
23  for  constructing  sewers  in  portions  of  3  streets, 
(has.   i".    Saien,  Dii-.  Pul).    Wlis. 

Bids  are  warned  Apr.  ]:!  tor  furnishing  and  de- 
livering •M.D'M  lin.  fr.  15-in.  sewer  pipe  for  the  Wa- 
ter Wlis.  Division  of  the  Dept.  Pub.  Wlis.  Chas.  P. 
Salen,  Dlr.    I'ub.   Wks. 

tianduakii,  O. — Bids  are  wanted  Apr.  9  for  furnish- 
ing material  and  constructing  sewers  through  certain 
lands.      AJex.   M.   Wagner,  City  Clli. 

Cincinnati.  ().—  I'A  s  are  wanted  Apr.  22  for  con- 
structing sewers  with  apjiurtenances  on  portions  of  4 
streets.      Ui.bt.    Allitou,   IMes.   Bd.  Pub.  Service. 

Xancmillc.  (>. — The  City  Engr.  is  reported  to  have 
been  authorized  to  prepare  plans  for  a  sewerage  sys- 
Icni  in  the  7th  Ward. 

Tiiliilo,  (J. — Win.  McMahon  is  stated  to  have  se- 
ciu-i'd  the  contract  for  constructing  Sewer  No.  884, 
lur  .fT,06T. 

Tuniuquu,  I'll. — W.  ■  K.  Leopold,  City  Secy.,  writes 
tliat  nothing  deliuite  has  yet  been  done  In  regard  to 
constructing  a  sewerage  system  and  the  paving  of 
Broad    St.      Nels   Nelson.    Climn. 

tslatiniiton.  I-a. — lilds  «ill  be  received  Apr.  ,13  by 
.Tohu  J.  Paules  for  constructing  a  sewer  In  a  portion 
of  Main  St.  and  .Middle  alley.  G.  T.  OpUnger,  Boro. 
Kngr. 

Chattfinooiiaj  Ttnn. — The  Senate  has  passed  the  bill 
authorizing  the  Issue  of  $200,000  street  and  sewerage 
Ijonds. 

Houston,  Tew, — F.  1.  Dormant,  City  Engr.,  is  stat- 
ed to  have  completed  plans  for  a  sewerage  system 
for  the  od  and  4th  Wards,  which  will  require  the 
laying  of  about  10  miles  of  pipe. 

Oiliirn,  itali. — On  .Mar.  2(i  the  City  Council  passed 
a  nipiice  of  intention  to  build  38  Vi  blocks  of  sewer, 
at  an  estimated  cost  of  .f.').j,O0O.  A.  F.  Parker,  City 
ICngr. 

.Mexandria,  Va. — The  ('(.uncil  Is  reported  to  have 
passed  the  resolution  providing  for  an  appropriation 
of  ipti.OOO  for  the  construclion  of  a  sewer  under  Uoyal 
St. 

iipokane.  Wash. — Plans  for  sewerage  work  involv- 
ing an  extension  of  underground  drainage  to  the 
.North  Side  have  been  completed  by  City  Engr.  A.  V. 
<;ill  and  filed  with  City  Council;  the  cost  of  the  im- 
provement Is  estimated  at  about  ?90,000. 

Tumah,  Wis. — Bids  will  be  received  until  May  15 
by  the  Lemonweir  Uiver  Drainage  Dist.  of  Monroe  and 
.liineau  Counties,  for  digging  for  the  mains  and  lat- 
erals for  said  district.     Address  Wm.  S.  Fryer,  Tomah. 

Uriicn  Bay.  Wis. — The  City  Council  is  stated  to  have 
decided  to  expend  about  $U3,000  for  improvements  to 
sewers. 

La  Crosse,  Wis. — See  "Water." 

Cheyenne,  Wyo. — About  3.000  ft.  of  sewers  will  be 
laid  In   the  spring.     W.  D.  Pease,  City  Engr. 

Ft.  D.  A.  Russell,  W'yu. — Bids  will  be  received  by 
Capt.  W.  S.  Scott,  Constructing  Q,  M.,  Cheyenne,  Wyo., 
until  May  1  for  furnishing  material  and  laving  about 
1,800  ft.  of  C-ln.  sewer  at   Ft.  D    A.  Russell. 

Woodstock,  Ont. — The  citizens  are  reported  to  have 
voted  to  expend  .'f20.00ii  for  the  construction  of  a 
trunk  sewer  for  the  southern  portion  of  the  city  and 
for  the  Installing  of  the  septic  tank  system,  of  sewage 
disposal. 

CRir^CES. 

Los  Anyclcs,  Cnl. — See  "Sewerage  and  Sewage  Dis- 
posal." 

A'cw  Haven,  t'linn. — The  Secy,  of  War  has  author- 
ized the  construction  of  a  stationary  bridge,  15  ft. 
above  water,  at  Kimherly  Ave.,  estimated  to  cost 
■li  160,000. 

Burnslde,  Conn. —  Engr.  C.  Henry  Olmstead  Is  sur- 
veying and  preparing  plar.s  for  a  stone  arch  bridge, 
lo  be  built  across  llockaniiin  River  at  Fobes  St.,  for 
which  an  appropriation  of  .110,000  was  made,  at  a 
recent  town  meeting. 

Washini/ton.  I>.  C. — The  following  bids  were  opened 
on  Mar.  27  at  the  V.  S.  Kngr.s  Office.  Washington,  for 
I  he  construction  of  a  highway  bridge  across  Potomac 
Itlver  at  Washington- -A.  Pe'nn  Bridge  Co..  Beaver 
Falls.  I-a..  $1,315,300:  B.  Arthur  -McMuiien.  New 
York.  .\,  Y.,  .1:1,001.210;  C,  Pennsylvania  Steel  Co.. 
Philadelphia.  Pa..  SI, 109.000:  D.  Scherzer  Rolling 
l.irt  Bridge  Co..  Chicago.  III..  $985,000.  $980,000,  and 
.Vlf'.IO.OOO.  The  .Scherzer  bids  were  not  In  accord  with 
specillcatiors.  and  will  pmbably  not  l>e  considered. 
'I'lie  bids  im  mlscellanHinis  items  were  as  follows: 
Dredging,  per  <u.  yd..  A.  r,(>  ds.  :  B.  $1;  C.  $1.05; 
D.  7-5  cts.  Foundation  piles  In  place,  per  lin.  ft..  A, 
no  cts.  ;  B.  30  cts.  ;  C,  22  c(8.  :  D,  3o  cts.  Fender 
piles  in  place.  Ilii.  ft..  A.  40  cts.  ;  B,  30  cts.  ;  C.  25 
cts. :  D,  35  cts.  Vellow  pine  timber  in  place,  per  M. 
ft..  A,  $05:  B.  $40;  C.  $40:  D,  $.50.  Concrete,  per 
cu.  yd..  A.  $8:  H,  $8;  c,  $.s  :  D.  $8  and  $10.  Squareil 
granite  backing,  per  cu.  yd..  .\.  $28  ;  B,  $25  :  C,  $32  : 
D.  $20.  Rock  face  granite  ashlar,  per  cu.  yd..  A, 
$32;   B,  $30:  C.  $32;   D,  $27. 

Rock  Isliind.  ///.- Plans  and  specifications  are  be 
Ing  prepared  for  a  .50  ft.  span,  pony  lattice  bridge, 
lo  be  erected  over  the  Canal  at  Hake's  Island.  Wal- 
lace Treichler,   City  Engr. 

Chicago.  /(/.— E.  G.  Shumway,  Secy.  South  Park 
Comrs.,  writes  that  the  designs  of  P.  .1.  Weber,  277 
liiarborn  .St..  were  .selected  tor  a  bridge  to  be  con- 
slructed  In   .lackson   Park. 

lenndolph.  III. — I'ress  reports  state  that  the  Chi- 
cagii  (ireat  Western  Ry.  wfll  expend  about  $3,000,000 
111  impniveinents  this  season.  Including  nearl.v  $400.- 
ooo  for  rejilaciiig  wooden  bridges  with  steel  struc- 
lines.  Iniprovemenls  In  the  yards  at  Randolph,  and 
general  extensions >of  sidings  and  vard  lacillties.  F. 
It.  Coates,  Ch.  Engr.,  St.  Paul,  Minn. 


Decatur,  HI. — It  Is  stated  that  a  $6,000  bridge  is 
to  be  built  across  Sangamon  River. 

Spencer,  Ind. — Bids  will  be  received  Apr.  22  by  the 
Bd.  of  Co.  Comrs.  for  constructing  an  iron  wagon 
bridge  across  White  River,  between  Owen  and  Monroe 
Counties.     Geo.  East,  Secy. 

Indianapolis,  Ind. — It  is  stated  that  bids  are  want- 
ed by  the  Co.  Comrs.  until  Apr.  16  for  constructing 
li  bridges  In  this  county. 

Covington,  Ind. — Bids  will  be  received  Apr.  17  by 
the  Bd.  of  Co.  Comrs.  for  constructing  4  iron  bridges, 
1  across  Coal  Creek,  to  be  150  ft.  long,  with  a  IB-ft. 
roadway.      Geo.   A.   Law,  Chmn. 

Marshalltoicn,  la. — Mayor  Jones  has  appointed 
Councllmen  Greene,  Webster  and  Kirby  as  a  commit- 
tee of  three  with  power  to  employ  an  engineer  to 
work  with  the  City  Engr.  and  prepare  plans  and 
specifications  for  the  Central   St.  viaduct. 

Bangor,  Me. — Mayor  Beal  In  his  inaugural  address 
mentioned  the  need  of  an  additional  bridge  across 
Kinduskeag  Stream,  from  Broad  St.  to  Exchange  St. 
If  constructed  will  be  a  steel  truss,  draw  span  struc- 
ture, about  250  ft.  in  length. 

FUntstone,  Md. — Bids  will  be  received  Apr.  15  by 
the  Co.  Comrs.  for  constructing  a  steel  and  cement 
bridge.    D.  P.  Le  Fevre,  Co.  Engr.,  Cumberland. 

Sharpsbury,  Md. — The  Norfolk  &  Western  R.  H.  Co., 
it  Is  stated,  will  this  summer  replace  the  Iron  bridge 
across  Potomac  River,  between  Sharpsburg  and  Shep- 
herdstown,  W.  Va.,  with  a  stone  structure.  C.  S. 
Churchill,  Ch.  Engr.,  Roanoke,  Va. 

Newton  Center,  Mass. — See  "Railroads." 

Halem,  Mass. — Bids  will  be  received  Apr.  10  by  the 
Com.  on  Jefferson  Ave.  Bridge,  for  constructing  a  steel 
bridge  over  the  tracks  of  the  Boston  &  Maine  R.  R. 
at  Jefferson  Ave.    C.  H.  Dantorth,  Clk. 

Jackson,  Mich. — Local  press  reports  state  that  the 
Bd.  of  I'ub.  Wks.  has  been  authorized  to  receive  bids, 
including  plans  and  specifications,  tor  a  concrete 
bridge  to  be  built  at  E.  Main  St. 

Orund  Rapids,  Mich. — Bridge  bonds  amounting  to 
$50,000  have  been  sold. 

Flaintcvll,  Mich. — E.  J.  Tobln  &  Co.,  of  Jackson, 
are  reported  to  have  secured  the  contract  for  con- 
structing a  cement  concrete  bridge  across  Kalamazoo 
River,  in  this  city,  at  $20,500. 

Hayinaic,  Mich. — Competitive  plans  will  be  received 
Apr.  16  by  the  Bd.  of  Pub.  Wks.  for  constructing  a 
full  deck  lift  bridge  to  be  built  at  Genesee  Ave.,  to 
have  a  90-ft.  clear  span  and  40-ft.  roadway.  R.  W. 
Roberts,  City  Engr. 

Bloominytun,  Neb. — It  is  stated  that  bids  will  be 
received  by  the  Co.  Comrs.  at  Lincoln  until  Apr.  21 
for  constructing  a  steel  bridge  across  Republican  Riv- 
er, south  of  Blo,9mlngton.      John   Parker,   Co.   Clk. 

Tintonfalls,  N.  J. — The  Co.  Bd.  of  Freeholders  has 
decided  to  build  an  iron  bridge  across  the  dam  at  Tin- 
tonfalls, at  a  cost  of  between  $6,000  and  $8,000. 

Delaware,  A.  J. — It  is  stated  that  the  Delaware, 
Lackawanna  &  Western  R.  R.  Co.  is  having  plans  pre- 
pared for  a  bridge  to  be  built  across  Delaware  River, 
in  Delaware,  at  a  probable  cost  of  $100,000. 

Elizabeth,  N.  J. — F.  R.  Long  &  Co.,  of  Ilackensack, 
are  reported  to  have  secured  the  contract  for  con- 
structing a  concrete  steel  arch  bridge  at  Irvington 
Ave.,  for  $7,212. 

New  York,  N.  Y. — Bids  will  be  received  Apr.  9  by 
Gustav  Lindenthal,  Comr.  of  Bridges,  tor  furnishing 
material  and  plant  necessary  to  construct  the  ma- 
sonry pedestals  on  top  of  tile  tower  foundations  of 
Manhattan  Bridge  No.  3,  in  the  Boroughs  of  .Manhat 
tan  and  Brooklyn.  Cost,  according  to  report,  about 
$200,000. 

Amsterdam,  N.  Y. — Reports  state  that  plans  are 
being  prepared  In  the  State  Engr.'s  Office  for  a  lift 
bridge  to  be  built  at  Church  St.,  in  this  village. 

Kingston,  N.  Y. — Press  reports  state  that  the  West 
Shore  R.  R.  Officials  will  in  the  near  future  construct 
a  viaduct  across  Roudout  Creek,  near  Wilbur.  The 
structure  will  1,228  ft.  long;  Hoorlng,  155  ft.  above 
water,  and  to  cost  about  $175,000. 

Troy,  N.  Y. — Local  press  reports  state  that  a  bill 
is  before  the  Legislature  authorizing  the  incorporation 
of  the  Troy  &  Colonic  Bridge  Co.,.  for  the  purpose  of 
constructing  and  maintaining  a  toll  bridge  over  Hud- 
son River,  from  Ilutton  St.,  Troy,  to  some  point  in 
the  village  of  Green  Island.  Incorporators:  Benhart 
Marks,  William  V.  R.  Irving,  John  N.  Blals,  F.  W. 
Battershall  and  others. 

Mt.  Vernon.  O. — Press  reports  state  that  bids  will 
be  received  Apr.  15  by  the  Co.  Aud.  for  $40,000  bridge 
bonds. 

Cleveland.  O. — Bids  will  be  received  Apr.  18  by  the 
Co.  Comrs.  for  furnishing  material  and  constructing 
a  masonry  arch  bridge  over  Euclid  Creek  in  Euclid 
Township.      J.   C.   Dorn,   Clk. 

Dayton,  U. — Bids  are  wanted  Apr.  25  for  furnisli- 
ing  material  for  constructing  the  masonry  abutments  : 
also  for  constructing  the  bridge  across  Wolf  Creek  In 
.Madison  Township.     T.  J.   Kautfman,   Co.  Aud. 

at.  Marys,  O. — The  Newcastle  Bridge  Co.,  Newcas- 
tle, Ind.,  Is  reported  to  have  received  the  contract 
for  constructing  a  bridge  at  South  St.,  for  $9,148. 

Steubenville,  O. — Plans  and  specifications  have  been 
filed  with  the  Secy,  of  War  by  the  Steubenville  Bridge 
Co.,  for  the  bridge  to  be  built  by  said  Co.  across  Ohio 
River  at  Steubenville. 

Columbus,  O. — It  is  stated  that  the  Pittsburg,  Cin- 
cinnati, Chicago  &  St.  Louis  R.  R.  Co.  proposes  to 
build  a  viaduct  at  Reed  Ave.,  this  city.  E.  B.  Taylor, 
4th  Vice-Pres.,  Pittsburg,  Pa. 

Dayton,  O: — F.  M.  Turner,  City  Engr.,  has  been  di- 
rected to  prepare  an  estimate  for  a  railroad  bridge 
across  Lexington  Ave.,  50  ft.  In  length. 

The  City  Engr.  has  been  Instructed  to  prepare  plan.s 
and  speclflcBtions  for  the  approaches  to  the  new  Main 
St.  bridge.  The  bridge  is  to  be  paved  by  the  People's 
Ry.  Co.  Frank  Nusbaum,  Ch.  Engr.,  P.  Ry.  Co.,  Day- 
ton, O. 


Aaher,  Ukla.  Ter. — A  bill  has  been  signed  by  the 
Governor  authorizing  the  building  of  a  bridge  across 
So.  Canadian  River,  In  this  city. 

Wilkcsbarrc,  Fa.~Ci\.y  Eugr.  Ingham  is  preparing 
plans  for  a  bridge  to  Uo  constructed  between  North 
\Vllkesbarre  and  the  East  End. 

Philadelphia,  Pa. — According  to  local  press  reports 
the  contract  lor  constructing  a  bridge  across  the  1- 
&  R.  R.  R.  tracks,  at  17th  St.,  and  aiso  for  construct- 
ing 1  across  the  Richmond  branch  of  the  P.  &.  U. 
R.  R.  tracks,  at  Stockley  Ave.,  has  been  secured  by 
McGraw  &  Gray.  For  list  of  bids  received  see  The 
Engineering  Record  of  Mar.  28. 

Beaver,  /'o.— The  Beaver  Falls  &  New  Brighton 
Bridge  Co.  has  been  Incorporated  to  build  bridges 
across  Beaver  Creek  In  Beaver  Co.  Capital,  $20,000 
Incorporators  ;  W.  A.  I'ark,  of  Rochester;  Richard  S. 
Holt,  of  Beaver  ;  John  Warren,  of  Beaver  Falls,  and 
others. 

Nanticoke^  Pa.— It  is  stated  that  the  Pennsylvania 
R.  R.  Co.  is  contemplating  the  building  of  a  bridge 
below  the  present  bridge  at  .Nanticoke.  W.  H  Brown 
Lh.  Engr.,  I'hlladelphla,  Pa. 

i.  Ilallam,  of  McKeespoi-t,  In  conjunction  with  the 
Pittsburg,  Mclveesport  &  Connellsvllle  St.  Uy.  Co  Is 
!iT?,l;l'"^  arrangements  for  the  construction  of  a 
.f20,ooo  steel  viaduct  across  White  St.,  to  replace 
present  wooden  structure.  'epiace 

Providence     R.    /.—It    is    proposed    to    construct    a 

,!f,""'^«i'!"'i«*'  ?r'  ^-  "  t""^'"'-  O"^  abutment 
built.  Bids  tor  the  other  will  be  asked  for  bv  the 
Comrs.  of  Pub.  Wks.  Superstructure  will  be  buflt  by 
N.  Y.,  iV  H.  &  U.  R.  R.  Co.  C;  M.  Ingersoll,  Jr  Ch 
Engr.,  New  Haven,  Conn.  '        ' 

Chamberlain  8.  fJ.-?-ArtIcIes  of  incorporation  have 
River  RHri'^i'r.n*''^  Secretary  of  state  by^he  M^ssoml 
™  *  Bildge  to.,  at  Chamberlain,  for  the  purpose  of 
Xf„''„"''"°F  1"'*    maintaining    either    a    pontoon    or 

ir«V  «'?rIoo'""'^^  ""'"''''  ""^  ■•'*■«'•  "It  "'at  P"'°t.  Cap- 
rhl'  f^S.OpO.  Incorporators:  W.  L.  Montgomery.  „r 
Chamberlain;   John    H.    Keene,   of  Kirkwood,   lll.,^and 

h,?Mf^l"^f  rejc..--.Local   press   reports   state   that   the 

o?  -ri^fu  s?  ".''"P-  """^^  V,"-"  ''"y""'  at  «'t''<"-  Main 
or  Travis   St.   Is  being  considered.     If  built  at  Main 

about''$2(S',0d0.''"=°''"''^   '"   ""^   ^'"^   "^°«'--'   ^•"'   ^ 

Roby,  Tex.—Heports  state  that  it  has  been  voted 
to  Issue  $19,000  bonds  for  bridge  purposes 

Spokane  Wash.—n  Is  reported  that  the  Co  Comrs 
TtJt.  ^"^  *^?'-l'"."  "^  considering  thi  building  of 
a  bridge  across  Latah  Creek,  at  a  cost  of  $86,000  In- 
stead of  a  $26,000  wooden  bridge,  as  at  first  proposed. 

l/Z^^liT^^-J.-  ''■f-?^'}^  ?;!,"  '«'  ■•'-ceived  until  May 
l.nlirtLi  ?h '^^?'- ,°'  '"''■  ^^''^■'  at  Fredericton.  for 
w„i  h.^^i'^'*  •"'^?'.  superstructure  of  Oromocto  liigh- 
c  PI  f.fifii?  ^^u''°^"  Parish,  Sunbury  Co.,  N.  B. 
C.  H.  LaBlIlols,  Ch.  Comr. 

Hamilton,  Ont. — See  "Water." 

PAVING  AND  ROADMAKING. 

ifrcsno,  OoJ.— It  is  proposed  to  pave  5  blocks  willi 
asphalt.     I.  Teiiman,  City  Engr. 

.,,.'^''"cj0'  Cal. -It  is  stated  tliat  bids  are  wanted  Apr. 
20  tor  paving  u,OOU  sq.  yds.  with  asphalt.  A.  P. 
.Noyes.  City  Engr. 

or^^nn"!*/""' /'/•T-,'^'''^  f'ty  proposes  to  lay  about 
-'0,000  yds.    of  brick   paving. 

North  Manchester,  /nrf.— Grossnlckle  &  Bridges  are 
stated  to  have  received  the  contract  for  a  mile  of 
brick  paving.      Probable   cost,   $50,000. 

Richmond,  Ind.— The  City  Council  contemplates 
paving  with  brick  on  portions  of  North  D  St.  and  Ft 
Wayne  Ave. 

Tcrre  Haute,  Ind.— Bids  are  wanted  Apr  14  for  im- 
proving certain  streets  and  laying  cement  walks  S 
C.  Beach,  Secy.  Bd.  Pub.  Wks. 

.IfarioH.  /nd,— It  is  stated  that  bids  are  wanted  bv 
the  Council  until  Apr.  14  for  paving  Ifi.ooo  so  yds 
with  brick  and  until  .Miiy  5  for  paving  45,000 'sii  vds 
with  brick.     T.  E.  I'ctrie.  City  Engr. 

Cedar  Rapids,  /a.^The  City  Council  has  passed  a 
resolution  providing  for  the  paving  of  a  portion  of 
1st  Ave.  with  asphalt.  Geo.  L.  .Mentzer,  City  Re- 
corder. 

Boone,  la. — About  3,000  yds.  brick  paving  will  soon 
be  considered  by  City  Council.  Chas.  D.  Russell  Citv 
Engr. 

Waterloo,  la. — Local  press  reports  state  that  bids 
will  be  received  by  the  City  Council  until  Apr.  10  (re- 
advertisement)  for  paving  with  brick  on  portions  of 
several  streets.  In  all  about  70,000  so.  vds  II  c 
Schultz,  city  Clk.  ' 

Atchison,  Kan. — Bids  will  be  received  Apr.  10  tor 
paving  South  6th  St.  About  25,000  cu.  yds.  grading 
10,700  lin.  ft.  cement  curbing,  51/2x20  in.,  15,900  sq. 
yds.  2  course  brick  paving  on  sand  foundation  will  be 
required.      Ifred.   GIddlngs,   City   Engr. 

Louisville,  Ky. — It  Is  stated  that  bids  are  wanted 
Apr.  20  for  paving  with  asphalt  on  a  portion  of  E 
11th  St.     J.  B.  F.  Breed,  City  Engr. 

Shrcveport,  La. — The  City  Council  has  voted  favor- 
ably on  the  proposition  to  expend  $533,000  In  street 
paving. 

Portland,  Me. — Geo.  N.  Fernald.  Comr.  Pub.  Wks., 
writes  that  the  contract  for  furnishing  about  6,870 
sq.  yds.  granite  paving  blocks  (bids  opened  Mar.  25) 
has  been  awarded  to  Maine  &  New  Hampshire  Granite 
Co.,  of  Portland,  at  $1.30  per  sq.  yd.  Total  bid,  $8,- 
921. 

.innapolis,  Md. — See   "Government  Work." 

Medford,  Mass. — -$15,000  has  been  appropriated  for 
the  construction  of  Plavstead  Road,  a  parked  road 
way  90  ft.  wide.     Wm.  Gavin  Taylor,  City  Engr. 

Lnnsiim.  Mich. — Bids  are  wanted  Apr.  13  for  pav- 
ing Franklin  Ave.  with  brick  about  1,350  ft.  on  a 
gravel  foundation.     H.  A.  Collar,  City  Engr. 
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Cn/ftal  Fallx.  Mich. — The  rouncll  Is  reported  to 
have  under  evmslderatUm  the  purchase  of  a  stone 
•  rushing  plant. 

Kalamaioo,  Uich. — Bids  arc  wanted  Apr.  17  for 
paring  portions  of  South  and  faric  Sts.  and  Park  I'l. 
with  Trinidad  sheet  asphalt.  In  all  about  22,829  yds. 
John  De  VIsser,  City  Clk. 

Sf.  Paul.  Minn. — Bids  will  be  received  Apr.  6  by 
the  Bd.  of  I'ub.  Wks.  tor  paving  with  asphalt  on  a 
portion  of  Otb  St.,  estimated  to  cost  ?22,78;t ;  also 
jading  portions  of  Hawthorn  Ave.  R.  L.  Gorman, 
lik. 

The  Bd.  of  I"ub.  Wks.  has  approved  the  paving  of  a 
portion  of  3d  St,,  at  an  estimated  cost  of  $13,000. 

Duluth.  Minn. — City  Engr.  Patton  estimates  the 
cost  of  paving  on  a  portion  of  E.  Superior  St.  as  fol- 
lows:  Vitrified  brick,  $33,378;  tar  macadam,  $34,486; 
sheet  asphalt,   $42,340. 

St.  Louin.  Mo. — Bids  will  be  received  .\pr.  14  by 
the  Bd.  of  Local  Improv.  for  grading,  curbing  with 
granite,  reconstructing  and  paving  with  bituminous 
macadam  portions  of  9  streets.     Hiram  I'hlllips.  Pres. 

Jency  City,  A'.  J. — Bids  will  be  received  Apr.  7  by 
the  Bd.  of  Street  and  Water  t^omrs.  for  grading  and 
improving,  by  laying  alxiut  51.000  sq.  ft.  cement  walk. 
In  Lafayette  Park ;  also  for  improving  by  paving  with 
about  2,425  sq.  yds.  asphalt  a  portion  of  Harrison 
Ave.     Geo.   T.   Bouton,  Clk. 

The  Street  and  Water  Bd.  has  adopted  specifica- 
tions, prepared  by  Ch.  Engr.  Van  Keuren,  for  asphalt- 
ing Harrison  Are.,  from  Bergen  Hill  to  the  Boule- 
vard. 

Union  Hill.  X.  J. — The  Council  is  considering  pav- 
ing &  portion  of  Blum  PI.,  and  has  authorized  the 
Town  Engr.  to  prepare  plans  and  speciflcations  for 
saving  a  portion  of  Lekis   St.' 

-Vetrarfc,  >'.  J. — Local  press  reports  state  that  the 
following  were  the  lowest  bids  received  Mar.  26  for 
paving  on  portions  of  several  streets  :  Barber  Asphalt 
Paving  Co..  with  asphalt  on  Irving  and  Ann  Sts.,  at 
$9,664  and  $12,000  respectively;  with  brick  on  the 
same  streets.  Newark  I'aving  Co.,  at  $10,276  and 
$12,6^1  respectively;  J.  R.  Shanley,  using  granite  on 
the  3  following  streets:  Hartford  St.  at  $13,422, 
Madison  Ave..  $22,579,  and  Hovt  St.,  $10,376 ;  Van 
Boren  St.,  Jas.   Seme,  with  granite  at  $12,618. 

Bchenectadi/,  7f.  Y. — C.  W.  Trumbull,  City  Surveyor, 
writes  that  the  following  bids  for  grading,  curbing 
and  paving  State  St.  were  received  by  Common  Coun- 
cil Mar.  25 :  Northern  N.  Y.  Asphalt  Paving  Co.,  of 
Troy,  $22,400;  Schenectady  Contracting  Co.,  Schenec- 
tady, $21,500  (awarded  contract).  The  successful 
bidder  bid  for  brick  and  asphalt  pavement,  each  $2.20 
per  sq.  yd.  and  92  M:  cts   per  lln.  ft.  for  curb. 

Solvay,  A'.  1'. — Press  reports  state  that  bids  will 
be  received  Apr.  20  for  $50,000  sidewalk  bonds. 

Brooklyn,  y.  Y. — The  following  bids  were  opened 
Apr.  1  by  J.  Edw.  Swanstrom,  Boro.  Pres.,  for  granite 
block  part,  (tar  and  gravel  Joints)  on  concrete  foun- 
dation— a.  Sterling  Constr.  Co.  ;  b,  3.  Chas.  Weschler  ; 
c,  Dennis  Norton ;  d,  John  O'Grady ;  c,  VVm.  Fitz- 
gerald ;  /,  M.  F.  Hlckey  ;  a,  Haley  &  Keegan  ; 
Meserole    St. — Union   Ave.    to  Waterbury    St. 
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Brooklyn,  X.  Y, — The  following  bids  were  opened 
Apr.  1  by  J.  Edw,  Swanstrojn  for  wood  block  pavt.  on 
concrete  found.  In  Butler  and  other  streets — a,  V.  S. 
Wood  Preserving  Co.  (total,  $59,564.50)  ;  b.  E^plnger 
&  Russell  Co.  : 
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a $1.75  $2.20  $0.35  $6.95  $0.90  $0.40  *20, 

b 2.05     2.40       .25     7.00       .85       .42      1 S. 

The  following  bids   were  opened  at  the  same  time 
for  asph.  block  pavt.  on  concrete  found. — «,   Hastings 
Part.  Co.  ;  b.  Continental  Asph.  Pavg.  Co.  : 
26th  St.— 3d  to  5th  Aves. 
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Hrooklyn.  X.  Y. — The  following  bids  were  opened 
.\pr.  1  b,v  J,  Edw,  Swanstrom.  Boro.  l*res..  for  Medina 
sandstone  pavt.  (cement  joints)  on  concrete  founda- 
tion— (t-.  Interstate  I'avg.  Co.  ;  b.  James  Qulnn  ;  c,  C. 
Chas.  Weschler :  it,  George  &  Farrell ;  e,  Ueunls  Nor- 
ton ;  J.  John  O'Grady  : 

Kingsland  Ave. — Meeker  to  Meserole  Aves.,  etc. 
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Cook  St. — Manhattan  Ave.  to  Bogart  St.,  etc. 
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New  York,  X.  Y. — Bids  will  be  received  Apr,  14  by 
Jacob  .\.  Cantor,  Pres.  Boro.  Manhattan,  for  regulat- 
ing, grading  and  paving  23,650  sq.  yds.  with  bitulithlc 
pavement. 

New  York,  N.  Y. — Bids  will  l)e  received  Apr.  9  by 
Edw.  M.  Grout,  Compt,,  for  $2,500,000  bonds,  to  be 
expended  as  follows:  Dept.  of  Docks  and  Ferries,  $1.- 
000,000;  repaying  of  streets,  $1,000,000;  rapid  tran- 
sit  railroad,   $500,000. 

Bids  will  be  received  Apr.  9  by  the  Bd.  of  Park 
Comrs.  for  paving  with  7,145  sq,  yds,  asphalt  the 
walks  in  St,  Mary's,  Melrose  and  McComb's  Dam 
Parks,  Boro  Bronx.     Wm.  B.  Willcox,  Chmn. 

Niagara  Falls.  X.  Y. — Local  press  reports  state  that 
the  Warren  Bros.  Bituminous  Macadam  Paving  Co. 
has  received  the  contract  for  paving  Niagara  Ave.,  at 
$14,000. 


Norfolk,  Vii. — R,  R,  Steed,  Committee  Clk,,  writes 
that  It  was  voted  .Mar.  24  to  issue  $140,000  bonds  for 
street   Improvements   In   the  7lh   Ward. 

I,a  Crosse,  Wis. — The  City  Council  will,  according 
to  reports,  lay  street  paving,  to  cost   about  $13,000. 

Brandon,  Man. — See  "Water." 

Winnipeg,  Man. — Contracts  for  asphalt  for  street 
paving  bids  opened  .Mar.  3  have  l)een  awarded  as  fol- 
lows :  To  the  U.  S,  &  Venezuela  Co,.  New  York,  N.  Y., 
from  100  to  200  tons  Venezuela  Lake  at  $30.50  per 
ton ;  the  Warren  Bituminous  Paving  Co.,  Toronto, 
Ont,  from  100  to  200  tons  'Acme"  at  $27  per  ton, 
and  Isaac  Anderson.  Buffalo,  N.  Y.,  from  100  to  200 
tons  "Angelos"  at  $25,10  per  ton,  all  f,  o.  b.  cars, 
Winnipeg. 

Stratford,  Ont. — Bids  will  be  received  Apr.  16  by 
Angus  Smith,  City  Engr..  for  constructing  about  2% 
miles  of  broken-stone  roadway. 

Hamilton,  Ont. — See   "Water," 

Montreal,  Que. — Bids  will  be  received  Apr.  9  by 
L,  O,  David.  City  Clk..  for  furnishing  and  delivering 
refined  artificial  asphalt  and  carbonate  of  lime,  or 
lime  dust  required  by  the  Uoad  Com,  during  the  year 
1903, 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

San  Francisco,  Oal. — Local  press  reports  state  that 
the  Mutual  Electric  Co,  will  construct  new  power 
plant  on   Folsom  and  Spear  Sts. 

Whitetcater,  Colo. — Haskell  &  Schwalbach,  of  Grand 
.lunction,  are  reported  to  have  prepared  plans  for  a 
power  dam  to  be  constructed  at  Whitewater. 

Atlanta,  Oa. — Local  press  reports  state  that  2 
bids,  one  from  J.  P.  Lester  and  the  other  from  the 
(Jeorgia  Ry.  &  Electric  Co.  were  received  by  Council 
Mar.  23.  Mr.  Lester's  bid  provided  for  the  construc- 
tion of  a  $450,000  electric  light  plant.  By  yearly 
payments  in  15  yrs.  the  city  is  to  own  this  plant. 
The  Georgia  Ry.  &  Electric  Co.  agreed  to  furnish 
lights  under  contract  as  follows  ;  1  yr.,  arc  lights  at 
$110  ea. — incandescents,  $49.75:  3  yrs.,  $82,50  and 
$33.75,  and  7  yrs,,  $79,50  and  $21.75. 


Xewburgh,  X.  Y. — Everett  Garrison,  City  Engr.,  writes  that  the  following  bids  were  received  Mar.  23 
for  furnishing  material  and  paving  with  brick  and  macadam  on  Bway, — a,  The  Russell  Contracting  Co., 
N,  Y,  City  (awarded  contract)  ;  b,  F.  A.  Malette,  Geneva.  N,  Y,  ;  c,  Mlles-Fehr  Contracting  Co.,  Easton,  Pa  ; 
((.   Frank   PIdgeon,   Saugertles,    N.   Y. ;    e,  Michael   F.  Dollard,  Albany.  N.  Y. : 

Telford        Macadam 


Bidders 


1—5,000 
sq.  yds. 

—Brick 
2—800 
sq.  yds. 

paving. 

3—3,150 
sq.  yds. 

4—800 
sq.  yds. 

macadam, 
15,000 
sq.  yds. 

grouted, 

1,000 
sq.  yds. 

New  curb, 

4"xl6", 

3,100  ft. 

New  curb, 

5"x20'', 

1,200  ft. 

Total. 

$2,838 
2.63 
2.81 
2.58 
2.79 

$2.76 
2..59 
2.71 
2.48 
2.70 

$2.70 
2.70 
2.69 
2.58 
2,79 

$2.63 
2.61 
2.58 
2.48 
2.79 

$1.25 
1.'28 
1.23 
1.75 
1.65 

$0,184 
0.30 
0.55 
1.60 
1.85 

$0.53 
0.74 
0.80 
0.85 
0,90 

$0.67 
1.02 
0.98 
0.95 
1.15 

$50,052 
50,601 
51,430 
59.143 
59,493 

d 
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1 — ain.   Port.    cem.   cone,   foundation,    cemented  Joints ;    2 — same,    sand   Joints ;   3 — 8-in.   grouted   Tel- 
ford found,,  cemented  Joints  ;  4 — same,  sand  Joints. 


Rochester,  X.  Y. — The  lowest  bid  received,  accord- 
ing to  local  press  reports,  for  paving  with  trap  rock 
macadam  In  Central  Park  was  from  II.  N.  Cowies  at 
$:i(),7(>3.  Engr.'s  estimate,  $27,000.  Bids  were  also  re- 
ceived on  brick  and  asphalt  pavement — Whitmore, 
Rauber  &  Vicinus  being  the  lowest  on  brick,  at  $30,- 
189,  and  the  Rochester  Vulcanite  Co.  on  asphalt,  at 
$28,797. 

Syracuse,  X.  Y. — The  City  Engr.  Intends  laying 
about  6  miles  of  brick  and  asphalt  pavement. 

Seneca  Falls,  X.  Y. — The  Bd.  of  Superv.  has  au- 
thorized the  issue  of  $6,000  bonds  for  the  purpose  of 
building  a  road  between  this  village  and  Waterloo. 
Total  cost,  $12,000,  the  State  to  pay  the  remaining 
$6,000. 

,  ,  Salem,  O. — Bids  are  wanted  Apr.  17  for  $10,500 
paving  bonds ;  also  Apr.  18  for  paving  with  asphalt 
block  portions  of  3  streets.     Geo.  Holmes,  City  Clk. 

(Ilenville,  O. — Bids  are  wanted  Apr.  15  for  grading 
and  paving  with  asphalt  or  bituminous  macadam  on 
a  portion  of  St.  Clair  St.  B.  F.  Davies,  Jr.,  Village 
Clk. 

Cincinnati,  0. — Evan  Evans  Is  reported  to  have  se- 
cured the  contract  for  paving  on  a  portion  of  Hill 
St.,    at   $12,444, 

i'he  Bd.  of  Pub.  Service  has  passed  a  resolution  to 
Improve  (irandin  Road  from  Madison  Ave,  to  the 
southeastern  terminus  at  an  estimated  cost  of  $9,400, 

Plans  and  specifications  have  been  adopted  by  the 
Bd,  Pub,  Service  for  street  and  sewer  improvements 
in  Dorsey  St.  It  will  be  paved  with  brick.  Total  cost, 
$13,587. 

Chester,  Pa. — Bids  will  be  received  Apr.  6  by  C.  G. 
Neal,  Chmn,  Com,  on  Sidewalks,  for  curbing  and  pav- 
ing the  city  pavements, 

Tamaqua,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

LansdoKne,  Pa. — Rids  will  be  received  Apr.  10  by 
il.  L.  Warren.  Boro.  Secy.,  for  grading,  macadamiz- 
ing or  telfordlng  with  stone  portions  of  6  streets : 
also  for  constructing  a  culvert  on  Windermere  Ave. 
Robt.  1'.  (ireen,  Boro.  ICngr.,  No.  1226  Stephen  Girard 
Itldg.,    Philadelphia. 

Erie,  Pa. — -Local  press  reports  state  that  bids  re 
ceived  Mar.  21  for  paving  with  brick  on  16th  St.  have 
been  rejected,  the  lowest  being  $14,9.50,  and  consid- 
ered too  high.  It  is  also  stated  that  new  bids  will 
be  received  until  Apr.  6.     Benj.  E.  Brlggs,  City  Engr, 

Chattanooga,  Tenn. — See  "Sewerage  and  Sewage 
Disposal." 

Sei)uin,  Trjc. — A  bill  has  passed  the  Legislature  au- 
thorizing the  Guadalupe  Co.  to  issue  $50,000  bonds 
for  road  purposes. 

Oalveston,  Tew. — It  Is  proposed  to  lay  27,300  sq, 
yds,  of  vitrified  brick — 18,500  sq.  yds.  to  be  laid  by 
contract  and  8,800  sq.  yds.  by  day  labor.  C.  G.  Wells, 
City  Engr. 

Salt  Lake  City,  Utah. — According  to  local  press  re- 
ports the  City  Engr,  will  soon  receive  bids  for  paving 
with  asphalt  on  a  portion  of  Brlgham  St. 


Decatur,  III. — It  is  stated  that  the  Decatur  Gas  & 
Electric  Co.  will  Install  a  heating  plant. 

Indianapolis,  Ind. — The  Indianapolis  Gas  Co.  will 
soon  replace  Its  artificial  gas  plant  on  S.  Pennsyl- 
vania St,  with  an  Immense  plant,  to  be  constructed 
near  .\orth  Indianapolis,     John  R.  Pearson,  Gen.  Mgr. 

Sohlesvlllc.  Ind. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  Thos.  (jriffin  to  construct 
an  electric  light  plant. 

Mapleton,  la. — It  Is  reported  that  J.  R.  Welch  and 
others  propose  constructing  a  gasoline  light  and  heat- 
ing plant. 

.Jewell,  Ja. — F.  G.  Snyder  &  Co.  will  Install  a  gas 
plant  at  once,  according  to  reports. 

Guthrie,  Ky. — According  to  reports  this  town  is 
anxious  to  secure  an  electric  llrrht  plant,  and  offers 
a  bonus  of  $1,000  cash,  lease  a  site  upon  which  to 
erect  said  plant  for  20  yrs.  without  consideration, 
release  the  plant  from  municipal  taxes  for  5  years 
and  a  20-yr.  franchise  free.     R.  F.  Warren,  Town  Clk. 

Bowling  Oreen,  Ky. — Jackson  &  Omberg,  of  Dyers- 
burg,  Tenn.,  are  reported  to  have  been  employed  to 
prepare  plans,  estimates,  etc.,  for  an  Incandescent 
electric  light  plant  in  conjunction  with  the  street 
lighting  system  already  being  operated  by   the  city. 

llarrodsbury,  Ky. — J.  H.  Cochran,  of  Louisville,  is 
stated  to  have  been  employed  by  City  Council  to  pre- 
pare plans  for  an  electric  light  plant  to  cost  $18,000. 

Clinton.  La. — The  Town  Council  is  stated  to  have 
granted  the  Clinton  Electric  Light  &  Ice  Co.  a  fran- 
chise to  establish  an  electric  light  and  ice  plant. 

Nexe  Orleans.  La. — The  City  Council  has  passed  an 
ordinance  authorizing  Comptroller  Tujague  to  adver- 
tise for  bids  for  the  construction  of  a  municipal  elec- 
tric lighting  and  power  plant.  This  means  that  the 
city  proposes  to  light  the  streets  and  provide  power 
for  the  public  buildings  by  electricity  generated  In 
its  own  plant. 

Annapolis,  Md. — The  Independent  Electric  Light  & 
Power  Co.  Is  about  to  petition  the  City  Council  for  n 
franchise.  H.  Lewensohn,  of  Baltimore,  is  the  pro- 
moter and  manager. 

Marlboro,  Mass. — The  Marlboro  Gas  Light  Co.  lias 
petitioned  the  State  Bd.  of  Gas  and  Electric  Light 
Comrs.  tor  permission  to  Increase  its  capital  $25,00<1 
for   improvements   and   extensions. 

River  Rouge,  Mich. — The  Council  Is  reported  to 
have  appointed  a  committee  to  Investigate  the  ques- 
tion of  constructing  an  electric  light  plant. 

Ishpeming,  Mich. — The  Negaunee  &  Ishpeming  St. 
Ry.  &  Electric  Co.  is  about  to  erect  here  another  gas 
holder.     A.  B.   Miner,  Mgr.,  Ishpeming. 

Buhl,  Minn. — The  citizens  are  reported  to  have  vot- 
ed to  construct  an  electric  light  plant. 

Fairfax.  Minn. — The  citizens  are  reported  to  have 
voted  to  issue  $20,000  bonds  for  an  electric  light 
plant  and  city  hall. 

Caledonia.  Minn. — The  citizens  are  reported  to  have 
voted  to  establish  a  city  lighting  plant. 
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Uuhith,  Minn. — See  "Water.  " 

Winona,  Minn. — The  Winona  Ky.  &  Light  Co.  Is 
reported  to  Imve  decided  to  expend  al>ont  $100,000  in 
improvements,  wliich  will  include  the  rebuilding  of 
the  present   lighting  and  power  plant. 

Jackson,  Miss. — The  Dlrs.  of  the  .laclcson  liight  Co. 
will  soon  let  contracts  for  the  construction  of  its 
plaut.  This  company  was  recently  incorporated  with 
a  capital   of  Ili.'i.oOO. 

Vicksbitrp,  Miss. — A  correspondent  writes  that  the 
Viciisburg  Sanitarium  will  install  a  small  electric 
light  and  heating  plant.  11.  M.  Street,  of  V'icksburg, 
is  reported  interested. 

Vicksburg,  Miss: — See  "Electric  Railways." 

St.  Louis,  Mo. — Local  press  reports  state  that  the 
.North  American  Co.,  now  controlling  the  liaclede  Gas 
Co..  will  extend  the  mains  to  all  parts  of  the  city, 
expending  about   $2,000,000    in   improvements. 

St.  .Joseph,  Mo. — The  Ii'in.  Com.  of  Council  is  In 
favor  of  voting  $200,000  bonds  this  summer  to  he 
used  in  extending  the  capacity  of  the  city  electric 
light  plaut. 

Rockport,  Mo. — See  "Water." 

Gnat  Falls,  Mont. — Bids  are  wanted  Apr.  20  for 
furnishing,  delivering  and  installing  electrical  fix- 
tures, including  lamp  posts,  chandeliers,  brackets, 
uewel  lights,  lamps,  etc.,  for  the  court  liouse.  Fred. 
L.  Hill,  Clk.,  Bd.  Co.  Comrs. 

Plattsmouth,  Neb. — The  City  Council  is  stated  to 
have  granted  Chas.  C.  Parmele  a  franchise  for  a 
plant  to   manufacture  electric  light,  gas  and  heat. 

Buffalo,  K.  Y. — The  Frontier  Electric  Lighting  Co., 
of  Buffalo,  formed  by  interests  connected  with  the 
Buffalo  Gas  Co.,  was  incorporated  Mar.  20  to  operate 
in  Buffalo  and  the  towns  of  Tonawanda,  Cheektowaga 
and  West  Seneca  ;  capital,  $800,000.  Directors  ;  Alex. 
C.  Humphries  and  Stephen  I'eabody,  of  N.  Y.  City ; 
Howard  L.  Clark,  of  Providence,  It.  I.;  Eobt.  L.  Fry- 
er, of  Buffalo,  and  others. 

Binghamton,  N.  Y. — Archt.  I.  G.  Perry,  3  Chenango 
St.,  estimates  the  cost  of  the  county  heating  and 
lighting  plant  at   $10,766. 

Broeton.  N.  Y. — The  citizens  are  stated  to  have  vot- 
ed Mar.  7  to  construct  an  electric  light  plant  at  a 
cost   of  about  $10,000. 

St.  Regis  Falls,  A.  1'.— The  St.  Uegis  Light  &  Power 
Co.  has  been  incorporated  with  a  capital  of  $50,000. 
Directors :  W.  T.  O'Neil  and  W.  B.  Babcock,  of  St. 
Kegis   Falls. 

Rochester,  N.  Y. — Bray  &  Albaugh,  of  Rochester, 
are  stated  to  have  secured  the  contract  for  building 
a  storage  dam  across  Oak  Orchard  (,'reek  ravine,  for 
.\.  L.  Levett,  which  is  to  develop  3,000H.P.,  for 
electric   transmission. 

Hatavia,  N.  Y. — The  Horseshoe  Lake  Improvement 
Co.  has  been  incorporated,  with  a  capital  of  $250,000, 
ly  Chas.  D.  Hodges,  of  Batavia ;  Chas.  L.  Hunt,  of 
Ilodiester,  and  others.  It  proposes  buying  real  estate, 
Including  Horseshoe  Lake  and  Seven  Springs,  the  con- 
struction of  water  works  to  supply  this  village,  to 
develop  electricity,  to  operate  a  refrigerating  plant 
and  ice  machine,  and  to  establish  a  health  and  amuse- 
ment resort. 

Af'ic  York.  .V.  1'. — Lids  will  be  received  Apr.  9  by 
(he  I'ark  Bd.  for  ere<'ting  a  new  wing  for  a  heating, 
power  and  electric  light  plant  for  the  American  Mu 
seum  of  Natural  History.  Wra.  R.  Wlllcox,  Chmn.  Bd. 
of  Park  Comrs. 

The  People's  Illuminating  Co.  has  been  Incorporated 
to  supply  electricity  In  Manhattan  and  the  Bronx  bor- 
oughs ;  capital.  $25,000.  Directors :  C.  C.  Freeman 
and  H.  C.  Eldert,  of  Brooklyn,  and  W.  L.  Worrall,  of 
New   York. 

Uammonilsport,  N.  Y. — The  citizens  are  stated  to 
have  voted  to  light  the  village  by  electricity  at  $1,- 
350  per  yr. 

Oanlcn  City,  L.  I.,  N.  Y. — The  Corporate  Electric 
Co.  has  been  Incorporated,  with  a  capital  of  $300,000. 
to  manufacture  electricity  for  llglit,  heat  and  power 
purposes  in  (iarden  City  and  the  live  boroughs  of  New 
York  City.  Directors  ;  Harold  S.  Uecknagel  and  Wal- 
ter L.  Worrall,  of  New  York,  and  C.  C.  Freeman  and 
Henry   C.   Eldert,   of   Brooklyn. 

Coopcrstoicn,  N.  D. — W.  F.  Ballard  and  Frank  .1. 
Becker  are  stated  to  have  secured  a  franchise  for  an 
electric  light  plant. 

Liilgencood,  X.  D. — Ralph  Maxwell  is  stated  to  have 
petitioned  for  a   franchise  for  an  electric  light  plant. 

Dayton,  O. — The  stockholders  of  the  Miami  Valley 
Gas  &  B'uel  Co.  are  stated  to  have  authorized  the 
directors  to  investigate  at  once  and  negotiate  proposi- 
tions with  detailed  plans,  specltlcations  and  cost  of 
constructing  a  plant  to  manufacture  gas  to  meet  the 
demand  of  consumers  in  Dayton. 

Cincinnati,  ft. — The  Dlrs.  of  the  Cincinnati  Gas  & 
Electric  Co.  have  decided  to  increase  the  capital  of 
the  company  $1,000,000.  The  new  stock  will  be  sold 
by  the  company,  as  the  money  Is  needed  to  pay  for 
extensions  and  Improvements. 

ttnnitusky.  O. — The  City  Council  has  granted  the 
Logan  Natural  (Jas  &  Fuel  Co.  a  franchise  to  lay  and 
maintain  a  system  of  gas  pipes  in  Sandusk.v. 

Fni/rne.  Ore. — The  I,ane  County  Electric  Co.  has 
iieen  incorporated,  with  a  capital  of  $100,000,  by  D. 
A.  Paine.  .1.  F.  Robinson,  and  others.  This  company 
alworlis  the  Eugene  Elect i-ic  Liglit  t'o..  and  proposes 
establishing  an  electric  plant  at  Springfield  to  gen- 
erate electricity  to  supply  light  for  Sprlngfleid  and 
Eugene. 

North  Yamhill,  Ore. — F.  L.  Trullinger  writes  that 
bids  will  be  received  In  .Tune  for  an  electric  power 
plant,   to  cost  aljout  $15,000. 

UMinhurg,  Pa. — The  Council  Is  reported  to  have 
voted  to  construct  a  $10,000  electric  light  plant. 

Tiinkhannock,  Pa. — The  Tunkhannock  Electric 
Light  Co.  Is  stated  to  have  purchased  property  on 
Tnnkhanriock  Creek  and  the  work  of  constructing  the 
power  plant   will   begin  about  .luly    Ist. 


North  East,  Pa. — The  North  East  Electric  Light  & 
Power  Co.  has  been  Incorporated,  with  a  capital  of 
$10,000,  to  supply  light,  heat  and  power.  Incorpo- 
rators: Henry  Watts,  of  Buffalo,  N.  Y.,  and  C.  C. 
Hill,  of  -North   East. 

Rapid  City,  S.  1). — Frank  M.  Lockhart  and  W.  H. 
Cliambers  are  stated  to  have  secured  a  franchise  for 
an  electric  light  plant. 

Fl  Reno,  Okla.   Ter. — See  "Electric  Railways." 

Rich/leld,  Utah. — See  "Water." 

Norfolk,  Va. — A  charter  has  been  granted  to  the 
Economist  Lighting  Co.  to  manufacture  and  supply 
light,  heat  and  power  by  means  of  electricity ;  cap- 
ital about  $1,000,000.  Saml.  B.  Lawrence,  of  New 
York,  N.  Y. ;  Henry  C.  Everdell,  New  York,  N.  Y.,  and 
.las.   W.  Wilcox,  of  Norfolk,  are  directors. 

Volevians  Falls,  Va. — Gleaves  &  Co.,  of  Lynchburg, 
are  stated  to  have  secured  the  contract  for  the  con- 
struction of  a  dam  and  pow'er-house  at  ('olemans  Falls 
for  the  Bedford  Pulp  and  Paper  Co.  ;  contract  report- 
ed  to  amount  to  about  $100,000. 

Monroe,  Wash. — S.  A.  Buck  is  reported  to  have 
petitioned  for  a  franchise  for  an  electric  light  plant. 

Seattle,  M'ash. — It  Is  stated  that  bids  are  wanted 
May  9  for  $590,000  municipal  lighting  plant  bonds, 
.lohn  Rlplinger,    City   Compt. 

Monroe,  Wash. — S.  A.  Buck  is  stated  to  have  peti- 
tioned for  a  franchise  for  an  electric  light  plant. 

Burlington,  Wis. — The  Burlington  Electric  Light  & 
Power  Co.,  of  Burlington,  has  been  incorporated,  with 
a  capital  of  $50,000,  by  Leonard  J.  Smith  and  Clar- 
ence E.  Partee. 

Fond  du  Lac,  Wis. — The  Village  Bd.  of  North  Fond 
du  Lac  is  stated  to  have  decided  to  Issue  bonds  for 
a  municipal  lighting  plant. 

Marinette,  Wis. — C.  B.  Pride,  of  Appleton,  is  re- 
ported to  have  completed  plans  ordered  by  the  Isaac 
Stephenson  Co.,  of  Wells,  Mich.,  for  a  power  plant 
to  be  built  at  Chandler  Falls,  on  Escanaba  River ; 
the  cost  of  the  dam  is  estimated  at  $30,000,  and  of 
the  complete  electric  plant  and  transmission  line  to 
Wells  and   Escanaba,   $200,000 

Sheboygan,    Wis. — See    "Electric    Railways." 

(jhilliwack,  B.  C. — See  "Water." 

Copenhagen,  Denmark. — Bids  will  be  received  May 
12  (extension  of  date)  by  the  Lighting  I>ept.  for  a 
3,000,000  cu.  ft.  gas  lioider  for  the  Copenhagen  Gas 
Wks. 

Winnipeg,  Man. — The  City  Engr.  is  reported  to  have 
been  authorized  to  report  on  the  approximate  cost  of 
machinery,  etc.,  necessary  to  supply  electricity  for 
light  and  power  by  means  of  both  steam  and  water 
power. 

The  Great  Falls  I'ower  Co.,  the  Lac  du  Bonnet  Co., 
and  the  Keewatin  Co.,  three  water  power  companies, 
are  reported  to  be  seeking  franchises  in  this  city. 

ELECTRIC  RAILWAYS. 

Santa  .4»a,  t'«(. — The  City  Council  has  granted  the 
Newport  Beach  &  Santa  Ana  Electric  R.  R.  Co.  a  fran- 
ciiise  to  operate  on  cei-taln  of  the  streets  of  the  city. 

Washington,  I).  C. — The  (Jreat  Falls  &  Old  Domin- 
ion Electric  K.  R.  Co.  is  reported  organized  to  con- 
struct an  electric  railway  from  the  Georgetown  end  of 
the  Aqueduct  Bridge  to  Great  Falls,  Va.  It  will  be 
about  12  miles  in   length. 

Wallace;  Idaho. — Plans  are  being  discussed  for  the 
construction  of  an  electric  railway  to  connect  Ward- 
ner,  Wallace.  Burke  and  Mullan.  Elmer  Hughes,  of 
Missoula,  Mont.,  is  said  to  be  Interested. 

Princeton,  III. — The  City  Council  has  granted  a 
franchise  to  the  Illinois  Valley  Traction  Co.  to  oper- 
ate in  Princeton.  The  company  will  extend  from 
Ladd  to  Princeton,  a  distance  of  14  miles.  L.  W. 
Johnson,  Supt.,  La  Salle. 

Jacksonville,  111. — II.  M.  Havenhill,  of  Jacksonville, 
is  securing  the  right  of  way  between  Jacksonville 
and  Winchester  for  an  electric  railway. 

.Anderson,  Ind. — The  plans  for  the  addition  to  the 
power  house  of  the  Union  Traction  Co.  at  North  An- 
derson are  reported  completed.  Geo.  F.  McCuiloch, 
Gen.  Mgr.,   Indianapolis. 

Dixon,  III. — The  Dixon,  Rock  Falls  &  Southwestern 
Electric*  Ry.  t'o.  has  i>een  Incorporated,  with  a  capital  of 
$50,000,  to  construct  an  electric  railway  from  Dixon 
to  Rock  Island,  via  Rock  I'^alls.  Incorporators:  O.  10. 
Maxson,  A.   S.  (joodell,  and  others,  of  Rock  Falls,  111. 

New  Castle,  Ind. — The  Co.  Comrs.  have  granted  a 
franchise  to  <ius  Hodges,  of  the  Richmond-Anderson 
Electric   Ry. 

Sioux  City,  la. — R.  A.  Talbot  has  applied  to  the 
Co.  Comrs.  for  a  franchise  for  the  construction  of  an 
electric  railway  from   South  Sioux  City   to  Homer. 

New  Orleans.  La. — Northern  capitalists  are  consid- 
ering the  question  of  building  an  electric  railway  in 
the  Lake  Pontchartrain  District.  J.  F.  O'Shaugh- 
nessy,  of  New  York,  N.  Y.  ;  A.  P.  Bradstreet,  of 
Waterbury,  Conn.,  and  U.  Goodwin  Reed,  107  Wash- 
ington St.,  Boston,  Mass.,  are  reported  interested. 

Vicksburg,  Miss. — J.  C.  Schaffer,  of  Chicago,  III., 
and  S.  R.  Hughes,  VickslHirg,  Miss.,  have  sold  their 
(the  controlling)  interest  in  the  Vicksburg  Power  & 
Mfg.  Co.,  which  includes  the  street  railway  and  elec- 
tric light  plant,  to  H.  K.  Johnson,  of  Natchez.  Miss.: 
$100,000  in  bonds  It  Is  understood  will  be  floated,  and 
the  street   railway   system  Improved  and  extended. 

Springfield,  Mass. — The  Springfield  &  Eastern  R.  R. 
Co.  has  petitioned  the  Selectmen  for  a  location  of 
tracks  beginning  at  Moran's  Bridge;  and  extending  to 
the   Ludlow   line. 

arcenflcld.  Mass. — The  Greenfield  &  Deerfleld  St.  Ry. 
Co,  has  petltlftned  the  State  R.  R.  Comrs.  for  author- 
ity to  Increase  lis  capital  to  $130,000.  The  proceeds 
are  to  be  used  for  refunding  its  floating  debt  and  for 
additional  equipment. 

Hillsdale,  Mich. — The  Common  Council  has  granted 
a  franchise  to  Peter  I'.  Ducet  for  an  electric  railroad 
through  Hillsdale.  The  proposed  road  is  to  be  built 
from  Adrian  to  Hillsdale. 


Highland  Park,  Mich. — The  Grand  Rapids,  Grand 
Haven  &  Muskegon  Electric  Ry.  will  l)e  extended  to 
Highland  Park.  A  $50,000  hotel  is  to  be  built  at  the 
Highland  Park.  J.  D.  Hawks,  Pres.,  Peninsula  Bank 
Bldg.,  Detroit. 

Hampsteud,  N.  11. — A  charter  for  the  Hampstead  & 
Haverhill  St.  Ry.  has  been  granted  Ity  Legislature. 
Among  those  Interested  are ;  Isaac  Randall,  Jas.  W. 
Sanborn,  and  others,  all  of  Hampstead. 

Cphoes,  N.  Y. — The  Schenectady  Ry.  Co.  is  said  to 
be  considering  the  advisability  of  extending  its  Wa- 
tervllet  and  Troy  Division  to  Cohoes.  C.  C.  Lewis. 
Ch.  Engr.,  Schenectady. 

New  York,  N.  Y. — See  "Paving  and  Roadmaking." 

Fl  Reno,  Okla.  Ter. — The  City  Council  has  granted 
S.  F.  Roberts  and  II.  R.  Canon,  of  El  Reno,  and  John 
A.  Bell  and  II.  H.  Carson,  of  Nashville,  Tenn.,  a  fran- 
chise for  the  construction  of  an  electric  railway  and 
electric  light  system  here.  The  line  will  extend  to 
Ft.  Reno  and  Darlington  Agency. 

I'hiladelphiti,  Pa. — The  executive  committee  of  the 
Philadelphia  Rapid  Transit  Co.  has  awarded  the  con- 
tract for  that  portion  of  the  Market  St.  Subway  be- 
tween 15th  and  22d  Sts.  to  E.  D.   Smith  &  Co. 

Plans  for  the  extension  of  tracks  of  the  Philadel- 
phia Rapid  Transit  Co.  In  various  sections  of  the 
cltj*  have  been  approved  by  the  Bd.  of  Surveyors. 

Quakertown,  Pa. — The  Philadelphia  &  -Lehigh  Val- 
ley Traction  Co.  is  making  preparations  to  install  an- 
other engine  and  generator  In  the  power  house  at 
yuakertown.     Sam.   Harris,  Gen.  Mgr.,  Allentown. 

Lebanon,  Pa. — The  Lebanon  Valley  St.  Ry.  Co.  is 
securing  rights  of  way  for  the  projected  new  line  to 
Schaefferstown. 

Meadville,  Pa. — The  Geneva-Meadvllle  Electric  Ry. 
Co.  Is  seeking  a  franchise  In  Meadville.  The  com- 
pany has  secured  the  right  of  way  from  Geneva,  O., 
to  Linesvllle  and  surveyors  are  now  at  work  between 
Llnesviiie  and  Meadville. 

Carlisle,  Pa. — Rights  of  way  have  been  secured  by 
the  Star  Traction  Co.  for  its  line,  beginning  at  Me- 
clianicsburg  and  passing  through  Kollertown,  Shep- 
herdstown,  Bowmansvllle,  .Slddonstown,  Mt.  Pleasant, 
Dillsburg  and  WellsviUe.  J.  II.  Foreman,  Pres.,  Car- 
lisle ;  J.   E.  Phillips,  Secy.,  York. 

Spcarfish,  S.  D. — The  Black  Hills  &  Spearflsh  Val- 
ley Electric  By.  Co.  has  been  Incorporated,  with  a 
capital  of  $2,500,000,  to  build  an  electric  railway 
from  Spearfish  to  Belle  i^ourche,  and  to  Lead  and 
Deadwood,  a  total  distance  of  about  2  miles.  Direct- 
ors :  Hiram  Dotson,  Milton  C.  Conners,  and  others, 
of  Spearfish. 

Waco,  Tex. — Col.  John  L.  Spurlln,  of  Hamilton,  Is 
reported  interested  In  a  plan  to  build  an  electric  rail- 
way from  Waco  to  Hamilton. 

Ballard,  Wash. — Fred  E,  Sander,  of  Seattle,  has 
petitioned  the  City  Council  for  a  street  railway  fran- 
chise, which  he  proposes  building  between  Ballard  and 
Everett. 

Sheboygan,  Wis. — It  is  stated  that  a  contract  with 
the  J.  H.  Collins  Construction  (;o.,  of  Chicago,  111., 
to  construct  the  proposed  electric  railway  from  She- 
boygan to  Elkhart  Lake  through  the  city  of  Plymouth 
and  to  Waldo,  has  been  closed  by  ,1.  M.  Saemann  and 
(Justav  Schage,  of  Sheboygan ;  William  Saemann,  of 
Plymouth,  and  Peter  Brlckbauer,  of  Elkhart  Lake. 
The  contract  also  Includes,  according  to  reports,  the 
complete  equipment  for  the  power  to  light  the  city 
cf  Sheboygan  and  for  furnishing  power  for  the  differ- 
ent  manufacturing  plants. 

Howard,  Wis. — The  Shawano-Green  Bay  Traction 
Co.  has  secured  a  franchise  through  Howard. 

Ooderich,  Ont. — The  Huron,  Bruce  &  Grey  Electric 
Ry.  Co.  is  said  to  have  acquired  a  portion  of  the 
Falls  Reserve,  with  the  Intention  of  developing  the 
power  electrically. 

Hamilton,  Ont. — Clarke,  Cowan,  Bartlet  &  Bartlet, 
barristers,  of  Windsor,  have  applied  for  the  Incorpora- 
tion of  a  company  to  construct  an  electric  or  steam 
railway  from   llamllton  to  CollingwotKl  un<l  Slmcoe. 

Montreal,  Que. — Plans  are  being  prepared  for  an 
electric  railway  from  Montreal  to  Three  Rivers,  a  dis- 
tance of  95  miles.  The  capital  of  the  company  will 
be  $500,000.  Jacques  Bureau,  of  Three  Rivera ;  A. 
Cuthbert,  of  Berthlervllle  ;  F.  O.  Lamarche  and  L.  O. 
ll^tu,  of   Montreal,  are  Interested. 

It  Is  announced  that  $100,000  will  l>e  spent  by  the 
Montreal  St.  Ry.  Co.  In  the  repair  of  its  lines  In  the 
city  during  the  coming  spring  and  summer,  and  that 
the  improvements  embrace  comprehensive  track  re- 
newals. 

RAILROADS. 

Opelika.  .4(0. — Rights  of  way  are  stated  to  have 
been  secured  for  an  extension  of  the  Seaboard  Air 
Line  in  East  Alabama.  The  line  is  intended  to  branch 
through  Russell  County  with  terminals  in  Opelika, 
which  is  the  distributing  point  for  all  East  AlatMma. 
W.   W.   Gwathmey,  Jr.,   Ch.   Engr.,   Portsmouth,    Va. 

San  Francisco.  Cal. — It  Is  stated  that  the  Santa  J^'e 
R.  R.  Co.  Intend  establishing  a  line  to  connect  its 
Humboldt  County  properties  with  this  city.  R.  B. 
Burns,  Ch.  Engr.,  Los  Angeles. 

Ft.  Bragg,  Cal. — The  Ft.  Bragg  &  Southeastern  R. 
R.  Co.  has  been  incorporated  to  construct  a  railroad 
about  100  miles  in  length,  commencing  at  Ft.  Bragg 
and  running  in  a  southerly  and  southeastern  direc- 
tion to  Healdshurg  and  building  l)ranche8  to  lumber 
mills  contiguous:  capital.  $2,000,000.  Incorporators: 
R.  H.  Swayne.  Miles  Standish.  and  G.  B.  Shaw. 

Pueblo,  Colo. — The  Colorado  &  Wyoming  R.  R.  Co. 
Is  reported  to  have  decided  to  build  new  tracks  con- 
necting its  various  lines.  John  T.  Kebler,  Gen.  Supt., 
Denver. 

Decatur,  Oa. — According  to  press  reports  the  Flor- 
ida Southern  will  soon  become  part  of  the  Atlantic 
Coast  Line  (E.  B.  Pleasants.  Ch.  Engr.,  Wilmington. 
N.  C).  About  40  miles  of  new  track  will  be  built, 
of  which  one-half  will  be  In  Decatur.  Ga.,  and  the 
remainder  In  the  neighborhood  of  Punta  Gorda. 
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Muaiogee,  Ind.  Ter. — Surveyors  are  reported  to  bo 
locating  the  line  of  the  Ozark  &  Cherokee  Central 
Ry.,  to  run  from  Muskogee  via  Ft  Gibson,  Ind.  Ter.. 
to  Jopltn.  The  line  will  be  130  miles  long.  E.  W. 
Boynton,   Ch.    Engr.,    Fayettevllle,   Ark. 

Boone,  la. — The  contract  for  the  construction  of  a 
section  of  the  Newton  &  Northwestern  Ry.  between 
Boone  and  Newton,  a  distance  of  50  miles,  has  been 
granted  to  E.   S.   Balch  &  Co. 

TopeJko,  Kan. — Plans  are  now  under  way  which 
will  probably  result  in  an  extension  of  the  Missouri 
l^aciflc  R.  R.  from  Topeka,  Kan.,  to  Irving,  Kan.,  a 
distance  of  75  miles.  E.  A.  Gould,  Gen.  Supt.,  St. 
Louis,   Mo. 

Baton  Rouge,  La. — According  to  press  reports  a 
contract  has  been  closed  between  the  Shreveport  & 
Red  River  Valley  U.  R.  Co.,  and  Winston  Bros.,  of 
Minneapolis,  Minn.,  and  Lee  &  Craney  Bros.,  of  Kan- 
sas City,  .Mo.  The  work  includes  S.,')00,000  yds.  of 
work,  the  contract  calling  for  an  expenditure  of  near- 
ly a  million  dollars.  Work  will  commence  at  once. 
Headquarters  of  contractors  will  be  at  Baton  Uouge. 
and  work  of  grading  will  commence  at  Baton  Rouge 
and  extend  a  distance  of  50  miles  up  Mississippi 
River. 

Netcton  Center,  Itass. — It  Is  probable  that  the  abo- 
lition of  grade  crossings  through  Newton  Center  and 
Newton  Highlands  will  soon  be  decided  upon.  The 
plans  propose  a  change  in  grade  of  double  tracks  of 
Boston  &  Albany  R.  R.  (Walter  Sliepard,  Ch.  Engr.. 
Boston)  for  a  distance  of  nearly  2  miles :  8  streets 
of  widths  varying  from  40  to  00  ft.  will  cross  the 
depressed  track  by  steel  bridges  and  one  street  will 
pass  under  a  steel   railroad  bridge. 

Thief  Riier  FallD,  Minn. — The  Great  Northern  R. 
R.  Co.  is  stated  to  have  decided  to  extend  its  line 
from  Thief  River  Falls,  a  distance  of  about  30 
miles.      A.    H.   Hoagland.  Ch.   Engr.,   St.   Paul. 

Biloici,  Miss. — The  Biloxi.  Waynesboro  &  Cahawba 
Valley  R.  R.  Co.  has  been  incorporated,  by  L.  Lope/., 
Sr.,  W.  K.  M.  Dukate.  and  others.  The  proposed  line, 
if  built,  will  pass  out  of  Mississippi  through  Wayne 
County  and  penetrate  the  coal  fields  in  .\labama. 

Laurel,  Miss. — The  Mobile.  .lackson  &  Kansas  City 
R.  R.  Co.  is  about  to  construct  a  line  from  Laurel  to 
the  Tennessee   State  line.     Col.   F.   B.   Merrill,   Pres. 

Buffalo,  A'.  Y. — Survej's  are  about  completed  for  the 
extension  of  the  Buffalo  Sc  Siisqiiebanna  R^  R.  from 
Wellsville  to  Buffalo.  Ilenry  llerden,  Ch.  Engr.,  Gale- 
ton,   Pa. 

Wilminylon,  A'.  C. — A  charter  is  stated  to  have  l>een 
granted  to  the  Elizabeth  City  and  Carolina  Through 
Line,  a  company  which  proposes  building  a  line  from 
Wilmington  to  Elizabeth  City.  R.  G.  Grady  and  S. 
P.  McNalr,  of  Wilmington,  are  among  the  incorpo- 
rators. 

Crestline,  O. — A  press  report  states  that  the  Pitts- 
burg, Ft.  Wayne  &  Chicago  division  of  the  Pennsyl- 
vania Lines  will  expend  about  $250,000  this  summer 
for  improving  the  Crestline  yards.  A  large  round- 
house and  freight  station  will  be  erected  and  about 
5  miles  of  new  track  will  be  put  in.  Thos.  Rodd, 
Ch.   Engr.,   Pittsburg,   Pa. 

CoHinKood,  O. — Among  the  improvements  to  be 
made  on  the  Lake  .Shore  R.  R.  this  spring  and  sum- 
mer will  be  an  extension  and  general  improvement  of 
the  Collinwood  yards  at  a  cost  of  $350,000.  !•;.  A. 
Handy,  Ch.    Engr.,  Cleveland.  O. 

Baker  City,  Ore. — An  ordinance  has  passed  second 
reading  granting  a  franchise  to  the  Oregon  &  Idaho 
Central  R.  B.  Co. 

Franklin,  Pa. — A  corps  of  engineers  have  begun  sur- 
veys for  the  permanent  location  of  the  route  for  a 
double-track  railroad  between  Franklin  and  Brook- 
vllle,  for  the  Brookville  &  Cicarfleid  R.  R.  Co..  of 
which  Gen.  Chas.  Miller,  of  I'ranklln,  is  I'res. 

Vniontoicn,  I'a. — J.  W.  Patterson,  Ch.  Engr..  is  re- 
ported to  have  been  authorized  to  prepare  plans  for 
the  construction  this  spring  of  the  Greene  Connty 
R.   R.  to  Uniontown,  at  a  cost  of  $7,500,000. 

tSew  Castle,  Pa. — The  New  Castle  &  Eastern  R.  II. 
Co.  has  been  Incorporated,  with  a  capital  of  $100,000. 
to  build  a  line  from  here  to  Rose  Point.  P*.  E.  .\. 
Ohl,  Pres. ;  E.  P.  Norris.  Secy. 

The  BuOTalo,  Rochester  &  Pittsburg  R.  R.  is  plan- 
ning to  build  yards  on  the  west  side  of  Mahonhig 
River  between  this  city  and  .Mahoningtown.  .1.  M. 
Floesch,   Ch.   Engr.,    Rochester.    N.    Y. 

Bon  Air,  Tenn. — L.  R.  Wright  Jt  Co.,  of  Macon.  <ia.. 
are  stated  to  have  secured  the  cnutract  for  the  Won 
Atr  extension  of  the  Nashville.  Chattanuoga  &  St. 
I..ouis  R.  R.  from  DeRossetl  to  Eastland;  probable 
cost  of  work,  $110,000. 

Maryville,  Tenn. — The  Southern  Ry.  Co.  is  about 
to  ask  for  bids  for  the  construction  of  the  fiS-mile 
line  from  Maryville,  Tenn.,  through  the  Blue  Ridge 
.Mountains,  to  a  connection  with  the  Southern's  main 
line  in  North  Carolina.  W.  H.  Wells.  Ch.  Engr.,  Wash- 
ington. IJ.  C. 

Hun  Annelo,  Tex.-  It  is  reported  that  surveys  are 
lieing  made  for  a  500-mlle  branch  line  of  the  Kan- 
sas Citv.  .Mexico  &  Orient  R.  It.  from  San  .\ngelo.  Tex., 
to  the  Rio  Grande  at  Laredo.  M.  P.  Paret.  Ch.  Engr.. 
Kansas   City,  Mo. 

CoHnne,  Utah. — The  Utah  Construction  Co.  is  stat- 
ed to  have  secured  the  contract  for  the  construction 
of  15  miles  of  the  .Vlalad  Valley  branch  north  from 
Corinne  to  the  Garland  sugar  factory ;  estimated  cost 
of  this  work  placed  at  $100,000. 

Orantsburg,  Wis. — The  Korthern  Pacific  R.  R.  Co. 
will,  according  to  reports,  construct  a  line  from 
Grantsburg,  Wis.,  to  Iron  Rivet.  W.L.  Darling,  Ch. 
Engr.,  St.  Paul,  Minn. 

Cheyenne,  Wyo. — The  Union  Pacific  R.  R.  Co.  is 
stated  to  have  decided  to  build  144  miles  of  second 
track  in  Wyo.  The  company  will  expend  $20,000,000 
In  cutting  tunnels  and  reducing  grades.  J.  B.  Berry, 
Ch.   Engr.,  Omaha,   Neb. 

Quebec,  Que. — According  to  press  reports  Canada  Is 
to  have  another  transcontinental  railway.  Its  ter- 
minals will  be  at  Quebec  in  the  East  and  Port  Simp- 
son, B.  C,  In  the  West.  It  will  run  parallel  with  the 
Canadian  Pacific,  but  will  be  from  200  to  400  miles 
further  north.  It  will  be  called  the  Trans-Canada 
Ry.  The  Dominion  Government  has  granted  the  pro- 
moters a  charter. 


PUBLIC  BUILDINGS. 

Oreenville,  Ala. — Dobson  &  Uynum.  of  Birmingham, 
are  stated  to  have  been  awarded  the  contract  for  erect- 
ing the  Butler  County  Court  House,  tor  $36,000. 

Texarkana.  Ark. — Bids  are  wanted  Apr.  22  for  erect- 
ing a  Jail  and  Jailer's  residence.  Sidney  Stewart, 
Archt.,  Texarkana. 

Merced,  Cal. — It  Is  stated  that  bids  are  wanted  Apr. 

14  for  erecting  a  county  jail. 

San  Francisco,  Cal. — T.  P.  Ross,  Mutual  Life  Bldg., 
is  stated  to  have  completed  plans  for  an  edifice  for 
the  West  Side  Christian  Society ;  estimated  cost, 
$37,000. 

Watcrburii,  Vumi. — A  correspondent  writes  that 
bids  are  being  received  by  Chlckerlng  &  O'Connell, 
-irchts.,  of  Manchester,  N.  H.,  for  a  l.'iO.OOO  church 
and  a  $20,000  residence  for  Rev.  J.  J.  Curtln.  of 
Waterbury. 

Alton,  III. — The  Trus.  of  the  Methodist  Church  will 
remodel  the  edifice,  at  a  cost  of  $16,000. 

Keuianee,  111. — Bids  are  wanted  Apr.  0  for  erecting 
the  St.  Paul's  Evangelical  Lutheran  Church.  Address 
Rev.   H.  B.  Jacobs,  Pastor. 

Loyansport,  Ind. — Q.  A.  Myers,  Secy.,  writes  that 
the  contract  for  erecting  the  Carnegie  Library  (bids 
opened  Mar.  25)  has  been  awarded  to  John  E.  liarnes 
&  Sons,  of  Logansport.  tor  ,$28,260. 

Liberty,  Ind. — It  Is  reported  that  the  Rev.  J.  J. 
Wade  will  receive  bids  Apr.  15  for  erecting  a  brick 
and  Bedford  stone  Catholic  Church,  to  cost  $20,000. 

Oreenfleld,  la. — Bids  are  wanted  .\pr.  9  for  erecting 
a  2-story  brick  sheriff's  residence  and  Jail  building, 
including  steam  heating,  residence  plumbing,  etc. 
Llebbe,  Nourse  &  Rasmussen.  Archts.,  Des  Moines.  VV. 
R.   Turner,  Chmn.   Bd.   of  Superv. 

Stuart,  la. — Bids  are  wanted  Apr.  0  for  erecting  a 
Congregational  Church.  I'rescott  &  Co.,  Archts.,  Mar- 
shalltown,   la. 

lola,  Kan. — .\  $.')0.000  court  house  will  probably  be 
erected  in  Allen  Co.  A.  W.  Howland,  Chmn.  Bd.  Co. 
Comrs. 

Great  Bend,  Kan. — Bids  are  wanted  Apr.  21  for 
erecting  a  sheriff's  residence  and  Jail.  J.  C.  Holland 
&   Squires,   Archts.,   Topeka.      Address   Co.   Clk. 

New  Orleans,  La. — Bids  will  be  received  Apr.  10  by 
Wm.  C.  Stubbs.  State  Comr.,  Audubon  Park,  New  Or- 
leans, tor  erecting  the  ancient  Cabildo  building  for 
the  Louisiana  I'urchase  Exposition   in  St.  Louis. 

Holyoke,  Mass. — Bids  aie  wanted  Apr.  18  for  erect- 
ing a  church  and  parish  house  for  St.  Paul's  parish. 
Wm.  T.  Towner.  Archt..  I."m  Summer  St..  Boston.  Ed 
win  Burgin.  Secy,  and  Treas,  Bldg.  and  Finance  Com. 

Marlboro,  ,l/«s». — IValiody  &  Stearns,  53  State  St.. 
Boston,  are  stated  to  have  prepared  plans  for  the 
Carnegie  Library  to  be  erected  here,  at  a  cost  of 
$35,000. 

Fairfax,  .Minn. — See  "Power  Plants.  Gas  and  Elec 
trlcity." 

Atlantic  City,  N.  J. — The  Hd.  of  Trns.  of  the  Car- 
negie Library  are  stated  to  have  approved  plans  for  a 
2-8tory  limestone  structure  to  be  erected  at  Pacific 
Ave.  and   Illinois  St..   to  cost  about   $55,000. 

New  York,  N.  Y. — Bids  will  be  received  .\pr.  17  by 
the  Bd.  of  Health  for  furnishing  material  for  com- 
pleting a  Nurses'  Home  at  the  Riverside  Hospital. 
North  Brother  Island,  Boro.  Bronx.  Ernst  J.  Lederle. 
Ph.   U.,   Pres. 

Plans  are  stated  to  have  been  filed  for  a  6-story 
brick  hospital  to  be  erected  at  Ave.  C  and  16th  St.. 
at  a  cost  of  $3,50,000.  Architects.  Smith.  Westervelt 
&  Austin,   7  Wall   St. 

It  is  stated  that  plans  have  been  Hied  for  a  3-story 
brick  public  library  to  be  erected  at  67th  St.  and  1st 
Ave.  :  estimated  cost.  $70,000.  Babb,  Cook  &  Wil- 
lard,    Archts.,    3    W.    20th    St. 

A  permit  is  stated  to  have  been  issued  for  the  erec- 
tion of  a  6-story  brick  nurses'  home,  at  31  E.  71st  St.. 
for  the  Presbvteriau  Hospital  :  estimated  cost.  $300.- 
000.     Jas.  B.   Baker.  Archt..   15li  5th  Ave. 

Bids  will  be  received  Apr.  0  by  the  Bd.  of  Park 
Comrs.  for  furnishing  material  for  erecting  a  comfort 
station  In  Morningside  I'ark  at  114th  St.  Wm.  It. 
Wiilcox,  Chmn. 

t  oinnilinx,  O. — The  jiLins  i»f  l''r;iuk  1..  Packard.  Ilay- 
den  lildg..  are  stated  to  have  b.'en  ac'epted  for  the 
Ohio  Building,  to  lie  erected  on  the  grounds  of  the 
La.  Purchase  Exposition  at  .St.  Louis,  .Mo. :  estimated 
cost,  $55,000. 

(lallipolls,  O. — Bids  will  be  received  Apr.  23  bv  the 
Bd.  of  Trus.  of  the  Ohio  State  Hospital  for  Epileptics 
at  the  otBce  of  Frank  1,.  Packard.  Archt.,  Columbus, 
for  furnishing  material  for  erecting  cottages  **A"  to 
"E"  included  ;  also  farmhouse  for  the  Ohio  State  Hos- 
pital for  Epileptics,  at  (iallipolls.  A.  P.  Ohimacher, 
M.  D.,  Secy. 

Oreenhury.  Pa. — Bids  are  wanted  Apr.  16  for  erect- 
ing a  courthouse  at  Main  and  West  Pittsburg  Sts. 
John   II.  Brown,  Co.   Compt. 

I'ittsbury,  Pa. — J.  K.  &  A.  L.  Pennock,  of  Philadel- 
phia, are  stated  to  have  received  the  contract  for  the 
erection  of  the  Alleghenv  General  Hospital  In  this 
city ;    estimated  cost,   $600,000. 

It  is  stated  that  Andrew  Carnegie  has  given  this 
city  an  additional  $1,550,000  for  the  purpose  of  en- 
larging and  extending  the  Carnegie  Library. 

Plans  are  stated  to  have  been  prepared  for  the  3- 
story  brick  Pittsburg  Free  Dispensary  building  to  be 
erected  at  Federal  St.  and  Verona  Alley ;  probable 
cost,  $50,000.    R.  M.  Trimble,  Archt.,  Ferguson  Bldg. 

Union,  S.  O. — It  is  stated  that  bids  are  wanted  Apr. 

15  for  erecting  the  1st  Presbyterian  Church.    Wheeler 
&  Bunge,  Archts.,  Charlotte,  N.  C. 

NashiHllej  Tenn. — It  is  stated  that  the  Addison  Ave. 
Cumberland  Presbyterian  Society  will  build  a  $20,000 
church.     Rev.  J.   E.  Clark,  Pastor. 

BUSINESS  BUILDINGS   AND  DWELLINGS. 

Birminqham,  Ala. — It  Is  stated  that  a  12-story  brick 
office  building  will  be  erected  here,  to  cost  about 
$450,000.     J.  W.  Golucke  &  Co.,  Archts.,  Watts  Bldg. 


Fresno,  Cal. — Fayvllle  &  Co.,  of  San  Francisco,  will 
erect  a  5-story  building,  175x150  ft. 

Boise,  Idaho. — The  (Jdd  Feliowr-  of  the  city  are 
stated  to  have  decided  to  erect  a  4-storv  building  at 
nth  and    Idaho   Sts.;    probable  cost.   $100,000. 

Lcwiston,  Idaho. — J.  K.  Dow,  of  Spokane,  Wash , 
has  prepared  plans  for  a  $50,000  Opera  House  tor 
Lewlston. 

Liberty ville.  III. — Wm.  G.  Kreig,  of  Chicago,  is  stat- 
ed to  have  prepared  plans  for  a  2-storv  bank  building 
to  be  erected  here,  at  a  cost  of  $35.(JO0. 

Alton,  III. — The  Alton  Banking  &  Trust  Co.  has 
selected  Victor  .J.  Klntho.  of  St.  Louis.  Mo.,  to  pre- 
pare plans  for  its  ofii<-e  building,  to  cost  about  $2.50,- 
000.      Bids   will   be  asked  about  Apr.   15. 

Portland,  Ind. — it  Is  stated  that  the  Knights  of 
Pythias  will  erect  a  4-story  structure  here,  to  cost 
about   $20,000. 

South  Mc.'ilKstcr,  Ind.  Ter. — The  Missouri,  Kansas 
&  Tex.  R.  R.  Co.  (E.  .VI.  Collins.  Gen.  Supt.,  St.  Louis. 
.Mo.  I  and  the  Choctaw,  Oklahoma  &  Gulf  Ry.  Cn.  i  F. 
A.  .Molltor,  Ch.  Engr.,  Little  Rock,  Ark.)  are  stated 
to  have  decided  to  erect  a  union  depot  here,  to  cost 
$45,000. 

VcntcrciUe,  Md. — II.  A.  Hill,  of  Trenton,  N.  J.,  is 
stated  to  have  been  selected  to  prepare  plans  for  a 
2-story  brick  building  for  the  Centerville  National 
Bank. 

Siirinyfleld,  Muss. — The  Homestead  Publishing  Co. 
will  erect  a  3-story  brick  and  stone  block.  ■  .Mill  con- 
strtiction.      F.    R    Richmond,   .\rcht. 

Urund  Itiiiiids.  Mick. — The  Lake  Side  Club  is  re- 
ported to  have  decided  to  erect  a  building  at  Reed's 
Lake,   at  a  cost  of  $.50,000. 

(Irand  Uaicn.  Mich.—W.  A.  Chapel,  of  Grand  Rap- 
ids, is  preparing  plans  for  an  opera  house  and  ar- 
mory, to  cost  about  .$20,000.  It  will  be  of  brick  and 
stone,  66x132  ft.  Address  Capt.  S.  S.  Dickenson, 
Grand  Haven. 

Highland  Park,  Mich. — See  "Electric  Railways." 

St.  Paul,  Minn. — The  Criterion  Theater  Co.  (John 
Burrichter,  Pres.)  Is  reported  Incorporated,  with  a 
capital  of  $50,000,  to  erect  a  theater  hei'e.  H.  G. 
Carter,  Archt.,    Minneapolis. 

St.  Louis,  Mo. — It  is  stated  that  Schwarzchild  & 
Sulzberger  Packing  Co.  will  erect  a  market  house  at 
Bway.  and  Montgomery  St.,  and  another  at  2l8t  and 
Poplar  Sts. ;  probable  cost  of  the  2  structures,  $200.- 
000. 

York,  Neb. — Bids  will  be  received  Apr.  10  by  the 
Bldg.  Com.  for  furnishing  material  and  erecting  the 
y.   M.  C.  A.  building.     W.  D.  .Mead.  Jr..  Chmn. 

Jersey  Citii,  N.  .1. — Walter  Ilaiikin  is  reported  to  be 
preparing  plans  for  an  8-story  brick  hotel  to  be  erect-" 
ed  at  Harrison  and  Bergen  Aves.,  for  J.  C.  Appleby; 
probable  cost,  $175,000. 

Toledo,  O. — The  Broadway  Savings  Bank  Co.  Is 
stated  to  have  accepted  plans  prepared  by  Geo.  Mills 
c&  Co.,  Gardner  Bldg.,  for  an  oflice  build'ing,  to  cost 
$32,000. 

Dcnniaon,  O. — It  is  stated  that  bids  are  wanted  by 
T.  Lanning  until  Apr.  16  for  erecting  a  brick  business 
bliick,  55x125  ft. 

Crestline,  O. — See   "Railroads." 

Vhtllicothc.  O. — D.  II  Roche.  Pres.  .Masonic  Temple 
Co.,  writes  that  the  contract  for  erecting  the  Masonic 
Temple  (bids  opened  Mar.  20)  has  been  awarded  to 
D.    W.   Henkl.  of  Athens,   for  $52,500. 

<'ulnnihns.  (>. — Hugh  K.  Smith  &  Bros,  are  stated  to 
have  accepted  the  plans  of  Wilbur  T.  Mills.  73  Wes- 
ley Blk.,  for  the  market  house  to  be  erected  at  High 
St.  and  1st  Ave.,  at  a  cost  of  $150,000. 

Baker  City,  Ore. — The  Knights  of  Pythias  of  this 
city  are  reported  to  be  considering  the  erection  of  a 
3-story  brick  building,  at  1st  and  Washington  ,Sts. ; 
probable   cost,    $25,000. 

Lllwood  City,  Pa. — The  Baltimore  &  Ohio  R.  R.  (I. 
G.  Rawn,  Gen.  Supt..  Pittsburg)  and  Pittsburg  & 
Lake  Erie  R.  R.  (J.  A.  Atwood,  Pittsburg,  Ch.  Engr.) 
are  preparing  to  erect  a  $50,000  iniion  depot  at  Ell- 
wood   City. 

Philadelphia,  Pa. — It  is  stated  that  John  W.  De 
l.img  will  erect  a  4-story  brick  building  at  8th  St. 
and  Germantown  Ave.  :   estimated  cost,  $25,000. 

Chester,  Pa. — Plans  are  stated  to  have  been  com- 
pleted for  the  Pennsylvania  R.  B.  depot  to  be  erecte<l 
here;  probable  cost,  .flOO.OOO.  Wm.  Wallace  Atter- 
bury.  Gen.   Mgr.,   Philadelphia. 

San  Antonio,  Tex. — The  International  &  Great 
Northern  R.  R.  Co.  (Leroy  Trice,  (Jen.  Mgr..  Pales- 
tine) is  reported  to  be  ctinsldering  the  erection  of  a 
depot  here,   to  cost  about  $100,000. 

Tacoma,  Mus/i. — F.  H.  Goss  Constr.  Co.,  of  this 
city.  Is  stated  to  have  received  the  contract  for  erect- 
ing the  3  story  building  at  11th  and  C  Sts.,  for  $.">0,- 
000. 

Spokane.  Wash. — L.  L.  Rand,  Rookery  Bldg..  has 
prepared  plans  for  a  3-8tory  brick  building  for  F.  P. 
Hogan. 

L.  L.  Rand.  Rookery  Bldg.,  and  J.  K.  Dow,  Peyton 
Bldg.,  are  preparing  plans  for  a  $50,000  temple  for 
the  Masonic  Assoc. 

Milwaukee,  Wis. — It  is  stated  that  A.  C.  Clas  will 
erect  a  6-storv  brick,  44xl34-ft.  apartment  house  at 
9th  St.  and  (Jrand  Ave. 

Cheyenne.  Wyo. — The  Masonic  Temple  recently 
burned  will  be  rebuilt  at  a  cost  of  $20,000. 

SCHOOLS. 

San  Francisco,  Cal. — Fred.  C.  Jones  Is  stated  to 
have  submitted  the  lowest  hid,  $36,899,  for  erecting 
'the  Sunnyslde  School. 

Los  Anneles,  Cal. — See  "Sewerage  and  Sewage  Dis- 
posal." 
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I'arHnyton,  t'oitn, — Tlic  Bd.  of  Educ.  is  stated  to 
have  decided  to  eieit  :;  x  roimi  schools  nt  Main  and 
I'^lm  Sts..  and  IJtchfleld  and  Albert  Sts.,  respectively  ; 
estimated  cost  of  holh   structures,  ?60,000. 

Decatur^  III. — Bids  will  be  received  Apr.  14  by  the 
Bd.  of  Educ.  of  Decatur  School  Dist.  for  rebuilding 
Church  St.  school.  M.  G.  Patterson,  Archt.  K.  A. 
Castman,  Clk. 

Briilgcpurt,  111. — The  Bd.  of  Educ.  is  stated  to  have 
decided    to   enlarge    the    WalterviUe   School,   at   a   cost 

i>f  iP4.'>.ono. 

Ahjiinilikt,  Intl. — Bids  will  be  received  Apr.  13  b.v 
I  lie  Bd-  of  Educ.  for  constructing  a  high  school:  bids 
will  also  be  received  on  same  date  for  a  steam  heat- 
ing plant  (blower  system)  for  said  school.  Kramer 
&  Harpster,  Archts.,'  Flndlay,  O.     A.  F.  .Sala,  Secy. 

XtitlhijiUam.  hid. — Bids  will  be  received  Apr.  ];i  by 
.\.  \V.  Sours.  Trus.  of  Xottingham  Township  Sdiool, 
for  erecting  a   1-story  i)riclc  school  in   Dist.   .No.   1((. 

Edmond,  Ind.  Tcr. — The  Governor  Is  stated  to  have 
signed  the  bill  providing  for  an  appropriation  of  $40,- 

000,  for  the  Normal  School  to  be  erected  here. 

Lexington,  Ky. — The  plans  of  H.  L.  Rowe,  Northern 
Banli  Blk.,  are  stated  to  have  been  accepted  Ijy  the 
Bd.  of  Educ.  for  a  school  tor  white  children  ;'  esti- 
mated  cost,    $27,000 

(iroinflcld,  Mass. — It.  E.  I'ray  &  Co.,  of  this  city, 
are  stated  to  have  received  the  contract  for  erecting 
the  high  school,  for  .fSS.Ol.S. 

Uliriu,  .Miiiii. — Bids  are  wanted  Apr.  27  for  erect- 
ing a  high  school.     Address  J.   JI.   Peckinpaugh,  Clk. 

Virginia,  Minn. — The  citizens  are  stated  to  liave 
voted  to  Issue  $."!0,000  bonds  for  a  high  school  to  be 
erected  here. 

.\liitneupolis.  Minn. — Bids  wiii  be  received  Apr.  10 
by  the  Com.  on  Ways  and  Means  of  the  City  Council 
for  ?200,000  school  bonds.  Joshua  Rogers,  Citv 
Compt. 

McComh  Citii.  Miss. — Bids  are  wanted  Apr.  7  for 
$25,000  school  Ijonds.     J.  Dock  Harreli,  City  Clk. 

■fcffrrson  City.  Mo. — The  Senate  is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  .?150,- 
000  for  the  erection  of  the  Missouri  Blind  School. 

Schenectady,  N.  Y. — Local  press  reports  state  that 
bids  will  be  received  Apr.  20  by  the  Bd.  of  Educ.  for 
erecting  2  grade  schools. 

.Vcic  York.  N.  V.^Blake  &  Williams,  211  W.  20th 
St..  have  secured  contracts  for  ventilating  Schools  No. 

1,  Boro.  of  Richmond,  and  No.  142.  Boro.  of  Brook 
lyn.  at  $18,120  and  $20,S.S0  respectively;  bids  opened 
.Mar.  .SO.  I>usthader  &  Glantz  secured  the  contract  for 
constructing  the  coal  vault  at  Girls'  High  School, 
Boro.  of  Brooklyn,  for  $9,033.  The  lowest  bid  re- 
ceived Mar.  30  for  installing  passenger  elevators  in 
Morris  High  School,  Boro.  of  Bronx,  was  that  of  the 
Standard  Plunger  Elevator  Co.,  1   Bwav..  for  $14,900. 

Bids  will  be  received  Apr.  13  by  C.  B.  J.  Snyder. 
Supt.  of  School  Bidgs.,  for  installing  electric  "light 
wiring,  fixtures  and  electric  bell  system  in  School  No. 
<» :  also  for  sanitary  work  in  School  No.  31.  Boro. 
Bronx. 

Long  Island  City,  L.  I.,  X.  Y. — All  bids  received 
Mar.  30  for  the  general  construction  of  School  No.  84. 
Boro.  of  Queens,  were  rejected.  Lowest  bid  submitted 
liy  Geo.  Hildebrand.  1004  Bway..  New  York,  N.  Y., 
for  «19fl,.-.00.  C.  15.  J.  Snyder,  Supt.  School  Hides., 
X.    V.   City. 

Valley  City,  A',  n. — The  Trus.  of  the  Valley  City 
Normal  School  are  stated  to  have  awarded  the  con- 
tracts for  the  Science  Hail  as  follows  :  Erection,  John- 
son &  I'ower,  of  Fargo,  $31,498  ;  plumbing,  E.  J.  Har- 
rington, of  Fargo.  $1,387 ;  heating.  Fargo  Plumbing. 
Co.,   Fargo,  $4,982. 

Ilitmilton,  O. — Press  reports  state  that  Geo.  W. 
Barknian  will  receive  bids  May  1  for  erecting  a  10- 
room  school  for  St.  Joseph's  Catholic  Church,  to  cost 
$2.1.000. 

Mansfield.  O. — Bids  will  he  received  Apr.  23  by  H. 
K.  Cave,  Clk.  of  Bd.  Educ.  for  furnishing  material  and 
installing  a  mechanical  steam  heating  plant  in  the 
new  addition    to  the  present  high  school. 

Washington,  Pa. — Walker  &  Slater,  of  this  city,  are 
stated  to  have  received  the  contract  for  erecting  the 
liiirary  for  Washington  and  .lelTerson  College ;  prob- 
able cost,  $,')0,000. 

.So.  nelhlehem.  Pa. — It  is  stated  that  a  3-storv 
lirick.  lSfix70-ft,  Science  building  will  be  erected  for 
Ihe  Lehigh  I'niversity  by  Prof.  H.  Williams,  Jr..  of 
Andover,  Ma.ss.,  at  a   cost   of  $65,000. 

Windher,  Pa. — Bids  are  wanted  Apr.  7  for  erecting 
a  lOroom  school.  Address  F.  P.  Ileichc,  39  and  40 
Suppes  Blk.,  Johnstown. 

Iteudinu,  Pa. — Bids  will  be  received  until  Apr.  9 
by  the  Com.  on  BIdgs.  and  Sites  for  erecting  a  3-story 
12-room  school  on  10th  St.  and  a  4-room  school  at 
Cotton  and  Maple  Sts.     V.  Roland,  Jr.,  Secy. 

Walla  Walla.  Wash. — The  Bd.  of  Educ.  is  stated  lo 
have  purchased  a  site  for  a  high  school  to  be  erected 
here,  to  cost  about   $50,000. 

Tacoma.  Wash. — It  is  stated  that  a  3-story  build- 
ing will  be  erected  at  Alnsworth  and  Olh  Aves..  for 
the  Puget  Sound  University  ;  probable  cost,  $2.1.000. 

Harnta.  Ont. — Bids,  including  plans  and  specifica- 
tions, will  be  received  Apr.  25  for  a  low-pressure 
steam-heating  plant  for  a  6-room  school  on  Devlne  St. 
J.  W.    Smith,  Cbmn.   Management  Com.  Bd.   Educ. 

STREET     CLEANING     AND     GARDAGE     DIS- 
POSAL. 

Los  Angeles,  Oal. — Dr.  Donelson  has  recommended 
10  the  Bd.  of  Health  that  a  garbage  plant  be  pur- 
cliased.   to  cost  about  $25,000. 

Marion,  Ind. — Mayor  Kliey  is  stated  to  have  re- 
ceived from  the  Toledo  Development  Co.  an  offer  to 
construct  a  garbage  crematory  In  Marion. 

Burlington,  la. — Bids  will  be  received  Apr.  6  by  the 
City  Clk.  for  hauling  and  disposing  of  city  garbage  for 
the  year  1903. 


West  Springfield,  Mass. — Bids  will  be  received  Apr. 
7  by  the  Bd.  of  Selectmen  for  sprinkling  streets  for 
tile  current  year  covering  approximately.  15,000  lin. 
ft.     H.  10.  Schmuck,  Chmn. 

New  Itochelle.  A.  V. — The  New  Kocheile  Disposal 
Co.  Is  reported  organized  to  collect  ashes,  garbage 
and  rubbish. 

Buffalo,  N.  Y. — Bids  are  soon  to  be  asked  for  street 
cleaning,  garbage  collecting  and  disposal. 

Xcwburgh,  A'.  1'. — Bids  are  wanted  Apr.  7  for  col- 
ecting  and  removing  swill  and  garbage  from  various 
streets  of  the  city  for  a  period  of  1  year.  D.  J.  Cout- 
ant.  City  Clk. 

Chester.  Pd.- -Bids  will  be  received  Apr.  6  by  M.  S. 
Ilatton,  Chmn.  Street  Com.,  fur  removing  and  dispos- 
ing of  garbage,  dead  animals,   etc. 

Lancaster,  Pa. — Thos.  L.  McMIchael  Is  stated  to 
have  secured  the  contract  for  collecting  the  garbage 
for  1    year,    at  .$1.65    per   ton. 

La  Crosse,  Wis. — Bids  will  be  received  Apr.  15  by 
the  Comrs.  of  I'ub.  Wks.  for  furnishing  f.  o.  b.  cars 
the  city  with  2  750-gaI.  steel  or  wood  sprinkling 
wagons  complete  with  truck  spring  gear,  Archibald 
patent  wheels  and  0-ln.  tires.     H.  J.  lieckwith,  Chmn. 

GOVERNMENT    WORK. 

San  Francisco,  Cat. — Bids  are  wanted  Apr.  24  for 
installing  hot  water  heating  plants  in  quarters  at 
Ft.  Miley  and  Ft.  Baker.  C.  P.  Miller,  Ch.  Q.  M. 

Norwich,  Conn. — Bids  wiii  be  received  until  May  6 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C..  for  the  construction  (except  heat- 
ing appai-atus  and  electric  wiring  and  conduits)  of 
the   U.   S.   Post  Office  at  Norwich. 

Chicago,  III. — The  following  bids  were  opened  on 
Mar.  20  at  the  Treas.  Dept.,  U.  S.  Life  Saving  Ser- 
vice. Washington,  D.  C,  for  constructing  a  life-saving 
station  at  south  pier  of  Chicago  River,  Chicago  :  War- 
ner Coustr.  Co.,  Chicago,  $9,084  :  Crown  C'onstr.  Co., 
Chicago,  $11,795;  R.  .1.  B.  Newcombe,  Manistee, 
Mich.,  $11,543,  and  Hoetz  &  Co.,  Grand  Eaplds,  Mich., 
$14,747. 

h'ock  Island,  III. — It  is  stated  that  plans  for  the 
new.  storehouse  to  take  the  place  of  the  burned  struc- 
ture at  Rock  Island  Arsenal  arc  being  prepared  in  the 
draugiitlng  rooms  of  the  local  post.  It  will  be  of  brick 
and   steel. 

Richmond,  Ky. — Bids  will  be  received  until  Apr.  27 
(extension  of  date)  by  Jas.  Knox  Taylor,  Superv. 
Archt.,  Treas.  Dept.,  Washington,  D.  C,  for  complet- 
ing the  U.  S.  Post  Office  building  at  Richmond. 

Annapolis,  Md. — Bids  will  be  received  Apr.  8  by  H. 
C.  Taylor,  Chief  of  Bureau  of  Navigation,  Navy  Dept., 
iVashlngton,  D.  C,  for  paving  at  the  U.  S.  Naval 
Academy,  Annapolis;  also  on  Apr.  10  for  dredging  at 
U.  S.  Naval  Academy. 

St.  Paul,  Minn. — Maj.  R.  L.  Hoxie,  Corps  Engrs., 
U.  S.  A.,  writes  that  the  following  contracts  have 
been  awarded :  To  the  St.  Paul  Foundry  Co.,  of  St. 
Paul,  for  Tainter  gates  and  accessories,  for  $11,100, 
to  be  delivered  at  St.  Paul,  and  to  J.  H.  Webster, 
assignee.  Variety  Iron  Wks.  Co.,  Cleveland.  O.,  for 
hinges  and  accessories,  for  $4,600,  to  be  delivered  at 
Cleveland,  O. 

Ft.  Smiling,  Minn. — The  lowest  bid  received  for 
tlie  construction  of  the  new  spur  track  on  the  Ft. 
Snelling  reservation  Is  stated  to  have  been  submitted 
by  M.  ,1.  Peppard  &.  Co.,  of  Minneapolis,  for  $14,800. 

Boston,  Mass. — Bids  will  be  received  by  Capt.  Harry 
Taylor,  Corps  Engrs.,  II.  S.  A.,  Boston,  Mass.,  until 
May  1  for  dredging  in  Narrows  of  Lake  Champlain, 
Vt.,  and  Plattsburg  Harbor,    N.  Y. 

Brooklyn,  N.  Y. — The  following  hids  were  received 
at  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  Mar.  28,  for  constructing  an  addition 
to  building  No.  41,  at  the  Navy  Yard,  Brooklyn :  J. 
B.  &  J.  M.  Cornell  Co.,  $53,400 ;  Snare  &  Triest, 
$55,212,  and  Ryan  &  McFerran,  $52,737.  Bidders  ail 
of  New  York. 

A'cic  York,  N.  Y. — The  following  bids  for  dredging 
in  Harlem  Uiver.  N.  Y..  were  received  by  Col.  Amos 
Stickney,  Corps  Engrs.,  U.  S.  A.,  Mar.  25 ;  price  given 
per  cu.  yard:  U.  G.  Packard  Co.,  130  Pearl  St..  New- 
York,  43  cts.  ;  P.  Santord  Ross.  Inc.,  Jersey  City. 
N.  J.,  33  cts.;  Morris  &  Cummings  Dredging  Co.,  17 
State  St.,  New  York,  32 Vi  cts. 

Cherokee,  N.  C. — Bids  are  wanted  Apr.  10  for  fur- 
nishing material  for  constructing  a  steam  heating 
plant  at  the  Cherokee  school.  Address  A.  C.  Tanner, 
Acting  C;omr.  of   Indian  Affairs.   Washington,  D.  C. 

Ft.  Lincoln,  N.  D. — The  lowest  bids  opened  on  Mar. 
23  by  Geo.  B.  Pond,  Ch.  Q.  M.,  St.  Paul,  Minn.,  for 
erecting  a  hospital  at  this  post  were  those  of  P.  M. 
Hennessey,  of  St.  Paul,  for  construction,  $15,103,  and 
for  heating,  Jos.  A.  Hurley,  of  St.   Paul,  at  $3,365. 

Charleston,  S.  C. — Bids  will  be  received  Apr.  18  by 
.Mordecal  T.  Endicott.  Ch.  of  Bureau  of  Yards  ami 
Docks,  Navy  Dept.,  Washington,  D.C.,  for  construct- 
ing about  8,100  ft.  of  railroad  at  the  Navy  Yard, 
Charleston. 

Ft.  Fremont,  S.  C. — Bids  are  wanted .  Apr.  22  for 
constructing  adminsltration  building  at  this  post. 
Address  Quartermaster. 

Springfield.  S.  D.~  ;I!ids  are  wanted  Apr.  21  for  fur 
nishing  material  and  constructing  an  addition  to  dor- 
mitory, constructing  water  and  sewer  system  ;  also  for 
removing  and  refitting  buildings  at  the  Indian  Board- 
ing School.  Address  W.  A.  .Tones,  Comr.  of  Indian 
.\ffalrs,  Washington.  D.  C. 

Chattanooga,  Tenn. — Capt.  H.  J.  Slocum,  TI.  S.  Cav- 
alry, Q.  M.,  writes  that  Nicholas  Ittncr,  of  Atlanta, 
Ga.,  received  the  contract  for  constructing  the  brieif 
hospital  at  Chlckamauga  Park  (bids  opened  Mar.  11), 
including  heating,  plumbing  and  gas  piping,  for  $59,- 
472. 

Memphis,  Tenn. — Bids  are  wanted  May  4  for  con- 
structing (including  plumbing,  electric  wiring  and 
conduits)  the  extension  of  the  U.  S.  custom  house, 
court  house  and  post  office  at  Memphis.  Jas.  Knox 
Taylor,   Superv.   Archt.,  Washington,   D.  C. 

Norfolk.  Va.  — Bids  will  be  received  Apr.  30  nl  tiie 
Engineer's  Office.  TI.  S.  A..  Custom  House,  for  rock 
removal  and  const rucllng  riprap  dam  in  Roanoke  River 
near  Weldon,  N.  C. 


Ft.  Lawton,  Wash. — Bids  are  wanted  Apr.  23  for 
constructing.  Including  steam  heating,  plumbing  and 
gas  piping.  1  field  officers'  quarters  and  1  double  set 
each  of  Captains',  Lieutenants'  and  non-commissioned 
officers'  quarters  at  this  post.  Address  G.  S.  Bing- 
ham, Q.  M.,  U.  S.  A.,  Seattle.       ' 

Wheeling  W.  Va. — Capt.  W.  E.  Cralghiii.  Corps 
Engrs.,  U.  S.  A.,  writes  that  no  bids  were  received  on 
Mar.  27  for  building  a  power  house,  except  foundation, 
at  Dam  No.  0,  Ohio  River,  near  Merrill,  Pa. 

Bids  for  furnishing  and  delivering  cement  for  Ohio 
River  dams,  at  a,  Dam  No.  4.  3,500  bbls.  ;  b.  Dam  No 
C,  2.500  bbls. ;.  c,  Dam  13,  10,000  bbls.,  and  d.TJam  18, 
1 6.000  bbls.,  were  opened  here  Mar.  23  by  Capt.  Geo. 
A.  Zinn.  Corps  Engrs..  U.  S.  A.,  price  given  fier  bbl. : 
Atlas  Portland  Cement  Co.,  New  York,  N.  Y.,  o,  $2.34  : 
b,  $2.34  ;  c,  $2.34  ;  d,  $2.34.  Castalia  Portland  Cement 
Co.,  Pittsburg,  Pa.,  o,  $2.42;  b,  $2.37. 

Ft.  D.  A.  Russell.  Wyo.—See  "Water"  and  "Sew- 
erage." 

NEW    INDUSTRIAL    PLANTS. 

The  Pine  Product  Construction  Co.,  Fayetteviiie, 
N.  C.,  will  erect  a  plant  at  once,  and  will  install  a 
25-H.-P.  vertical  boiler,  15-H.-P.  engine,  pump  and 
other  machinery.  The  company  will  erect  plants 
throughout   the  turpentine  section. 

John  F.  Guyton,  Guyton,  .Miss.,  contemplates  erect- 
ing a  cotton  gin.  and  is  in  the  market  for  an  engine 
of  about  40-n.  P.,  boiler  of  about  50-H.-P.,  and  other 
necessary  machinery.  Prices  are  desired  F  O  B 
Ingomar.    .Miss. 

The  John  Deere  Plow  Co..  St.  Louis,  Mo.,  will  erect 
two  li-story  buildings,  one  to  be  300x110  ft.,  and  the 
other  00x300  ft.  The  luiildings  are  to  be  separated 
by  an  area  of  20  ft,  and  connected  liv  steel  bridges 
Electric  power  plant  sufficient  to  operate  six  large  ele- 
vators and  machinery  for  making  vehicles  will  be 
installed. 

The  Camden  &  Philadelphia  Soap  Co..  Camden, 
N.  J.,  will  probably  erect  a  5-story  and  basement  main 
building,  a  power  house  to  contain  two  100-H.P.  boil- 
ers, and  a   large  brick  stable. 

W.  1'.  Ingram.  Taylorsvllle,  N.  C,  has  formed  a 
small  company  to  make  building  material  and  do  gen- 
eral shop  work,  and  is  in  the  market  for  an  engine 
and   boiler   and    woodworking   machinery. 

The  Pacific  Coast  Co..  Seattle,  Wash.,  is  construct- 
ing new  coal  shipping  bunkers,  roundhouse  and  ma- 
<hine  shop.  The  work  will  be  done  by  the  company's 
men. 

The  United  States  Packing  Co..  210  Coronado  Build- 
ing, Denver,  Colo..  Is  in  the  market  for  500  refrig- 
erator cars  and  three  75-ton  Ice  machines,  to  be  de- 
livered at  Pueblo.  Colo. 

The  American  Shredder  Co..  Madison,  Wis.,  has 
been  organized,  with  a  capital  of  $100,000,  to  make 
the  J.  J.  Power  corn  self-feeder  and  corn  busker  and 
shredder.  Plans  for  the  Initial  buildings  include  a 
250x80-ft..  main  building  of  brick,  with  the  necessary 
office  and  .sheds.  It  Is  iirobabie  that  electric  motors 
will   be   Installed. 

The  Sii  iix  Citv.  la.,  itoiler  &  Sheet  Iron  Works  are 
having  a  40x90-ft.  building,  with  office,  tool-room  and 
stock  sheds,  erected.      Electric  power  will  be  used. 

Wm.  J.  Dunn,  Fall  River.  Mass.,  will  erect  a  4- 
story,  140x50  ft.  brick  mill,  to  cost  about  $50,000. 
Lonis   G.  Destremps,   Archt. 

Johnson,  King  &  tjo.,  Macon,  Ga.,  will  erect  a  4- 
story  and  basement.  42xl40-ft.  candy  factory,  and  will 
probably  install   a   lOO-IT.-I'.  boiler. 

The  Pease  Car  &  Locomotive  \\'orks  are  receiving 
bids  for  the  construction  of  a  plant,  to  cost  about 
$1,500,000,  at  Hegewisch,  111.  The  buildings  Include 
a  2-8tory,  200x400-ft.  erecting  house  of  iron,  a  2- 
story.  9nxl5fi-ft.  brick  power  house,  and  a  150x300-ft. 
planing  mill. 

The  Bemis  Bro.  Bag  Co..  1422  24  St.  Louis  Ave., 
Kansas  City,  Mo.,  has  leased  quarters,  and  will  use 
electricity  for  power. 

F.  Felkel,  civil  engr.  and  archt.,  419  House  BIdg., 
Pittsburg,  Is  now  receiving  bids  for  a  steel  construc- 
tion foundry  for  the  Eagle  Fdy.  &  Mach.  Co..  1025 
So.  Ca-nal  St..  Allegheny  City.  Pa.  It  is  Irregular  In 
shape,  having  frontages  of  77^4  and  70%  ft.  and  a 
depth  of  143  Mi  ft.  'i'here  is  to  he  a  20-ton  40-ft.  span 
traveling  crane,  a  5-ton  15-ft.  span  traveling  crane, 
a  72  and  a  48-In.  cupola,  an  elevator,  core  ovens,  etc. 

MISCELLANEOUS. 

Chicago.  III. -—The  Senate  has  passed  a  bill  em- 
powering Lake  View  to  Issue  bonds  to  the  amount  of 
$1,000,000  for  the  purpose  of  enlarging  Lincoln  Park 
in  Chicago. 

Noblesvtlle,  Ind. — Thos.  Griffin  will  construct  a  16- 
ft.  dam  across  White  River,  4  miles  north  of  city. 

Tekamah,  Nrh. — It  is  stated  that  bids  are  wanted 
Apr.  7  for  constructing  a  ditch  8,146  ft.  long.  C.  G. 
Clark,  Co.  Clk. 

New  York.  N.   Y. — See  "Paving." 

New  York,  N.  Y. — Bids  were  opened  Mar.  27  by 
McDougail  Hawkes,  Com.  Docks,  for  building  Pier  No. 
09  at  E.  49th  St.  and  East  River.  The  lowest  was 
that  of  Augustln  Walsh,  for  $15,500,  and  45  cts.  per 
cu.  yd.  for  Class  II.,  which  was  recommended  for 
award. 

Bids  will  be  received  Apr.  9  by  the  Bd.  of  Park 
Comrs.  for  furnishiug  material  for  erecting  iron 
•fences  at  St.  Mary's,  St.  .Tames'  and  Melrose  Parks. 
In  Boro.  Bronx  :  also  on  same  date  for  furnishing  and 
delivering  fine  screened  gravel  equal  to  the  quality 
known  as  Roa  ITook  gravel  and  broken  limestone 
where  required  In  ITamliton  Fish  and  Tompkins  Sq. 
Parks.      Wm.   R.   Wlllcox,   Chmn. 

lluffaln.  N.  Y. — IjOcal  press  reports  state  that  the 
Wharves  &  Harbor  Com.  of  the  Bd.  of  Aldermen  on 
Mar.'20  decided  to  let  contracts  for  5  sections  of  the 
work  of  dredging  Buffalo  Harlior  and  River  to  the 
Bufl-alo  Dredging  Co.,  at  a  total  cost  of  $312,000. 
The  6th  section,  the  low  bid  on  which  is  $129,000, 
was  held  over  two  weeks. 

Bids  will  he  received  Apr.  11  by  F.  W.  M.  Heer- 
wagen,  City  Compt.,  for  $25,961  grade  crossing  bonds. 
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Wianipc<).  Van. — The  J.  H.  Aslidown  Hardware 
Co.  has  swurpd  the  oomract  for  cement  (bids  opened 
M»r.  3  for  from  15,000  to  20,000  bbKs.)  at  82.575  cts. 
per  100  lbs. 

BUSINESS  NOTES. 

The  Cross  oil  filter,  mannfactured  by  the  Burt  Mfg. 
Co..  Akron.  O..  will  l)e  nsed  at  the  World's  Fair,  St. 
lA>ui8.  in  the  present  power  plant.  The  Cross  filter 
was  also  used  b.T  the  Omaha,  Charieaton,  Paris  and 
Buffalo   exhibitions. 

The  Union  Switch  &  Signal  Co.  writes  that  it  has 
been  glT«n  a  contract  for  the  largest  interlocking  in- 
stallation ever  placed  in  .Vmerica,  and  probably  much 
the  largest  In  the  world,  for  the  St.  I-ouis  Terminal. 
The  Westlnghouse  electro-pneumatic  system  will  he 
adopted,  and  the  contract  calls  for  258  worlting 
levers.  «rlth  51  spare  levers,  which  will  perform  748 
functions.  I 

The  Nernst  I-amp  Co.,  of  Pittsburg.  Pa.,  is  to  open 
■n  office  in  the  National  IJfe  Building,  Chicago,  on 
April  1.  Armour  &  Co.  are  malting  tests  at  the  I'nion 
Stoclt  Yards,  Chicago,  of  the  Nernst  lamp,  manufac- 
tured by  the  Nernst  Lamp  Co..  of  Pittsburg.  The 
town  of  Rouse's  Point,  N.  Y.,  has  lately  adopted  a- 
Klower  Nernst  lamps  for  street  lighting.  Deere  & 
Co.,  of  Moline,  HI..  Is  displacing,  at  the  end  of  a  seven 
months'  trial  of  the  Nernst  lamp,  its  arc  and  incan- 
descent lights.  The  large  machine  shop  of  this  com- 
pany, completed  last  July,  is  lighted  by  multiple 
glower  Nernst  lamps.  Another  Deere  interest,  the 
Velie  Carriage  Co..  of  Moline,  has  installed  a  hundred 
Nernst  lamps  of  the  three  and  six  glower  types. 

The  Glasgow  (Scot.)  Corporation,  which  is  a 
municipal  concern,  has  contracted  with  the  British 
Westlnghouse  Electric  &  Mfg.  Co.,  Ltd.,  for  the  elec- 
tric motor  equipment  of  100  cars,  costing  approxi- 
mately  $87,r.45. 

The  Pittsburg  ofBces  of  the  Buffalo  Forge  Co.  have 
lieen  removed  to  607  House  Building,  corner  of  Smith- 
field  and  Waters  Sts.  Pittsburg  sales  district  will 
continue  in  charge  of  H.  D.  Wilson,  M.  E. 

The  Smith  &  Thaver  Co..  Boston,  Mass.,  will  open 
a  New  Y'orii  office  in  the  Fuller  Building. 

The  firm  of  Mackenzie  &  Quarrler,  New  York,  has 
been  incorporated  under  the  name  of  Mackenzie,  Quar- 
rler &  Ferguson,  and  will  remove  its  offices  to  114 
Liberty  Street.  The  firm  will  continue  to  represent 
the  Harrisburg  Foundry  &  Machine  Works. 

The  Lord  k  Burnham  Co.,  Irvington  imHudson. 
N.  Y..  horticultural  architects  and  builders  and  steam 
and  hot-water  heating  engineers,  have  nearly  com- 
pleted a  galvanizing  plant  In  connection  with  their 
works,  and  intend  in  the  future  to  galvanize  neSrly 
all  Iron-framed  tables  and  beds  made  by  them.  The 
galvanized  framework  will  not  require  painting  and 
the  additional  cost  over  the  cost  of  painting  is  not 
large. 

Following  the  contract  recently  placed  with  the 
New  York  Continental  .Tewell  Filtration  Co.  by  Cor- 
.  nell  T'nlversitv'-of  Ithaca,  N.  Y..  the  company  has 
been  awarded  the  contract  for  the  entire  city  sup- 
ply at  Ithaca.  The  company  has  also  received  a 
large  order  from  the  Producers'  Powder  Co.,  Ashburn, 
Mo.,  for  a  New  York  gravity  type  of  filter. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Institute  for  Blind,  Janes- 
viile.  Wis.,  engine  for  a  direct-connected  unit:  Min- 
eral Point,  Wis.,  Zinc  Co.,  engine  for  direct-connected 
unit. 

Dodge  &  Day,  engineers,  of  Philadelphia,  have  been 
commissioned  to  report  on  motor  equipment  for  the 
Flrth-Sterllng  Steel  Co.,  of  Pittsburg. 

The  Stanley  Electric  Mfg.  Co.,  through  its  Mon- 
tana office,  has  sold  to  the  Bismarck  Nugget  Gulch 
Consolidated  Mining  Co.  a  complete  power  equipment 
consisting  of  inductor  alternators,  induction  motors, 
hot  wire  voltmeters  and  ammeters,  lightning  arrest- 
ers and  the  attendant  controlling  and  regulating  ap- 
paratus. 

Among  recent  orders  secured  by  tlie  American  Blow- 
er f'o.,  Detroit,  Mich.,  are  mentioned  the  following : 
Heating  apparatus  for  Colorado  Fuel  &  Iron  Co..  Red- 
stone, Colo.  ;  Compensating  Pipe  Organ  Co..  Battle 
Creek,  Mich.  :  .leanesville.  Pa.,  Iron  Works  ;  Canadian 
Pacific  round  house.  Ft.  William,  Ont. ;  Land.  Title 
Bidg.,  I'hiladelphia.  Pa. ;  University  of  Pennsylvania 
Laboratory,  Philadelphia :  and  Troy,  N.  Y..  school ; 
mechanical  draft  apparatus  for  the  United  States 
Mint.  Denver,  Colo. :  Charlotte.  N.  C.  St.  Ry.,  Light 
ft  Power  Co. :  New  Prague,  Minn.,  Flouring  Mill  Co., 
and  Lafayette,  Ind.,  Hominy  Mills. 

PROPOSALS  OPEN. 

Bid!  See  Eng, 

Close.  WATER  WORKS.  Record. 

Apr.    «.  Richmond.  Va Mar.  28 

Apr.    6.  Jacksonville,    Fia Mar.  28 

Apr.    6.  Fargo,  N.  D Mar.  14 

Apr.    0.  Valves.    Richmond,    Va Apr.    4 

Apr.    «.  New    Ulm.    Minn Apr.    4 

Apr.    7.  Latonia,    Ky Mar.  28 

Apr.    7.  Biloxl,    Miss Mar,  21 

Apr.    7.  Truman,    Minn Mar,  21 

Apr.    7.  Topeka,   Kan Apr.    4 

Apr.    8.  Portland,  Ore Mar.  28 

Apr.    8.  Brooklyn,    N,    T Mar.  28 

Apr.    9.  Pipe,    Boston,   Mass.,  Mdv.  Mar.  28 Mar.  28 

Apr.    9.  Dyersburg,    Tenn Mar.  28 

Apr.    9.  Cleveland.    O Apr.    4 

Apr.  10.  Dniuth,    Minn Apr.    4 

Apr.  10.  Pipe,  etc.,  Falmouth,   Mass Apr.    i 

Adv.   Apr.  4. 

Apr.  14.  Tower,   Marshall,  Tex Mar.  28  . 

Apr.  l.-i.  Enfield,    N.    H Mar.  28 

Apr.  15.  Wilmington,    O Mar.  28 

Apr.  16.  Cleveland.  O..  Adv.  Mar.  28,  Apr,  4. .  .Mar.  28 

Apr.  20.  Oakland   City,    Ind Mar.  21 

Apr.  24.  Cleveland.   O Apr.    4 

Apr.  24.   Minneapolis.    Minn Apr.    4 

Apr.  27.  Wlllipeg.   Man.,   Adv.  Mar.  28,  Apr.  4.  .Mar.  27 

Apr.  27.  Cleveland.     O Apr.    4 

Mar    1-  Chinook,  Mont Feb.    7 

May     2.  Ft.  I).  A.  Russell,  Wyo Apr.    4 

May    7.   Newark.    N.    J Apr.    4 

May  12.  Toronto,    Ont Mar.  21 

Aug.    1.   Allegheny.    I'a Apr.    4 

QulDcy,    Mass Mar.  28 

Lonaconing,   Md , .  Mar.  28 


SEWERAGE  AND  SEWAGE  DISPOSAL. 

Apr.    (i.  Minneapolis,   Minn Apr.    4 

Apr.     7.   Corinth,  N.  Y.,  Adv. -Mar.  28,  Apr.  4  ...  Mar.  28 

Apr.    7.  Culpeper,  Va Mar.  28 

Apr.    8.  Canajoharie,  N.  Y Mar.  28 

Apr.    8.  New   Haven,  Conn Apr.    4 

Apr.    9.  Bridgeport,    Conn Mar.  28 

Apr.    9.  Cleveland,   O Apr.    4 

Apr.    0.  Sandusky.    O Apr.    4 

Apr.  10.   Terre    Haute,    Ind..., Apr.    4 

Apr.  10.  Mavwood,   111 Apr.    4 

Apr.  13.  Toledo,  O Mar.  28 

Apr.  13.  Cleveland,   O. .......Apr.    4 

Apr.  13.   Slatington,  Pa ■ Apr.    4 

Apr.  14.  Columbus.  O.,  Adv.  Mar.  28,  Apr.  4.  ..Mar.  28 

Apr.  14.  Oiathe.  Kan Apr.    4 

Apr.  15.  Amsterdam,   N.  Y.,  Adv.  Apr.  4 Apr.    4 

Apr.  15.  Glenvilie,  O Mar.  28 

Apr.  21.  Trenton,   N.   3 Apr.    4 

Apr.  22.   Cincinnati,  O Apr.    4 

Apr.  23.   Cleveland.    O. Apr.    4 

Apr.  28.  Cape  May,  N.  J .Mar.  28 

May     1.   Ft.   D.   A.    Russel',   Wyo Apr.    4 

May     2.   Crookslon,   Minn Apr.    4 

May  15.  Tonab,    Wis Apr.    4 

Apr.  —  Crookston.  Minn Feb.  21 

— -   Muncie,   Ind.,  Adv.   Mar.   21 Mar.  21 

— ■   Port    Huron,    Mich. .Mar.  14 

BRIDGES. 

Apr.    7.  New  York,  N.  Y Mar.  21 

Apr.    8.   Crawfordsville,    Ind Mar.  28 

Apr.    9.   .New  York.  N,  Y :  .  Apr.    4 

Apr.  10.   Salem,    Mass Apr.    4 

Apr.  11.  Akron,  O Mar.  28 

Apr.  11.   Buffalo.   N.   Y..    Adv.    Apr.    4 Apr.    4 

Apr.  13.  San   Bernardino,  Cal Mar.  21 

Apr.  14.  Columbus,   O Mar.  14 

Apr.  14.   Boston.  Mass.,  Adv.  Mar.  28,  Apv- 4.  .Mar.  28 

Apr.  15.   Fllntstone,    Md Apr.    4 

Aur.  16.   Saginaw,    Mich.    . .  .  i. Apr.    4 

Apr.  16.  Scottsdale,    Pa Mar.  28 

Apr.  16.   Indianapolis,    Ind Apr.    4 

Vpr.  17.  Covington,    Ind Apr.    4 

Apr.  18.  Cleveland,   O Apr.    4 

Apr.  20.  Janesvlile,    O Mar.  28 

Apr.  21.   Bioomington.  Neb Apr.    4 

Apr.  22.   Spencer,    Ind Apr.    4 

Apr.  25.   Dayton,    O Apr.    4 

May    4.  Qulncy,  Cal -Mar.  28 

May  18.   Fredericton,    N.    B Apr.    4 

PAVING  AND   ROADMAKING. 
Apr.    G.   New    Bedford,    Mass Mar.    7 

Adv.   Mar.  7,  14,  28,  Apr.  4. 

Apr.    6.   St.    Paul,   Minn Apr.    4 

Apr.    6.   Chester.   I*a .\pr.    4 

Apr.    6.   Erie.   Pa Apr.    4 

Apr.    7.  Tampa.   Fia Mar.  28 

Apr.    7.   New  York,  N.  \ Mar.  28 

Apr.    7.  Cellna,    O Mar.  21 

Apr.    7.   .lersey  City,   N.   ,1 .  Ape.    4 

Apr.    !t.    Ironton,    O Mar.  28 

Apr.    9.   New  York,   N.  Y Apr.    4 

.\pr.    It.   Montreal,  Que.  -fi Apr.    4 

Apr.  1 0.  Napoleon,  O - Mar.  28 

Apr,  10.  Windsor,    Ont Mar.  14 

Apr.  10.  Tacoma,   Wash , .  . .  Mar.  14 

Apr.  10.   Atchison.  Kan Apr.    4 

Apr.  10.  I,ansdowne,    Pa Apr.    4 

Apr.  10.  Waterloo,    la Apr.    4 

Apr.  11.  Youngstown.    O Mar.  28 

Apr.  13.  Cincinnati,  O Mar.  28 

Apr.  13.  Columbus,   O Mar.  28 

Apr.  13.  Houston.   Tex Mar.  18 

Apr.  13.  Toledo,  O Mar.  21 

Apr.  13.   Lansing,   Mich Apr.    4 

Apr.  14.  Trenton.    N.    J .Mar.  28 

Apr.  14.   St.    Louis,    Mo Apr.    4 

Apr.  14.  Massillon,   O Max.  28 

Apr.  14.   Terre    Haute.    Ind Apr.    4i! 

Apr.  14.  New    York,   N.    Y Apr.    4 

Apr.  14.   St.   Louis,    Mo Apr.    4 

Apr.  14.  Marion,  Ind Apr.    4 

Apr.  15.  Glenvilie,   O Apr.    4 

Apr.  15.  Des   Moines,    la Mar.  28 

Apr.  15.  Traverse  City,  Mich. . .  : Mar.  14 

Adv.  Mar.  14  to  28. 
Apr.  16.   Williamsport,  Pa.,  Adv.Mar.28,  Apr.  4  .Mar.  28 

Apr.  10.   Stratford.  Ont Apr.    4 

Apr.  16.  Flndiay,  O Mar.  21 

Apr.  17.   Kalamazoo,    Mich Apr.    4 

Apr.  18.   Salem,   O Mar.  28 

Apr.  18.  EvansTlile,    Ind Mar.  14 

Apr.  1 8.   Salem,    O Apr.    4 

Apr.  20.  Cincinnati.  O Mar.  28 

Apr.  20.  New  Albany,  Ind Mar.  28 

Apr.  20.   Louisville.   Ky Apr.    4 

Apr.  21.  Nevada,   Mo Mar.  28 

Apr.  21.  Cincinnati,    O Mar.  28 

Apr.  21.  Shawnee,  Okla.  Ter Mar.  21 

Adv.  Mar.  21  to  .4pr.  4. 

Apr.  26.  Vallejo,  Cal Apr.    4 

Apr.  27.  Lafayette,    Ind Mar.  28 

Apr.  28.  Cape  May,  N.  J Mar.  28 

May    5.  Marion,   Ind Apr.    4 

Muncie,  Ind.,   Adv.   Mar.  21 Mar.  21 

POWER,  GAS  AND  ELECTRICITY. 

Apr.    0.   Blloxi.  Miss Mar.  28 

Apr.    7.  Oneida,  N,  Y Feb.    7 

Apr.    8.  Ft.   Rosecrans,  Cal Mar.  21 

Apr.    8.  (iowanda,  N.   Y.,  Adv.  Apr.  4 Apr.    4 

Apr.    9.  New  York,  N.   Y Apr.    4 

Apr.  10.  Duluth,  Minn Apr.    4 

Apr.  13.  Columbus,   O Mar.  28 

Apr.  15.  Wilmington.   O.    Mar.  28 

Apr.  15.  Liverpool,    N.    S Mar.  28 

Apr.  20.  Great    Falls.    Mont Apr.    4 

May  11.  Toronto,  Ont.,  Adv.   Apr.  4 Apr.    4 

May  12.  Copenhagen.  Denmark   Apr.    4 

Jun.  —  North  Yamklll,  Ore Apr.    4 

GOVERNMENT  WORK. 
Apr.  6.   Ft.    Fthan   Allen,   Vt Mar.  21 

Adv.  .Mar.  21  to  Apr.  4. 

Apr.    6.  New  York,  N.  Y..  Adv.  Mar.  21 ,  28 Mar.  21 

Apr.    6.  Ft.  Riley.   Kan.,  Adv.Mar.  14  to  Apr.  4..Mar.  14 

Apr.    6.  Minneapolis,  Minn Mar.  14 

Apr.    8.   Ft.  SnelUng.  Minn Mar.  28 

Apr.    8.  New  York,  N.  Y.,  Adv.  Mar.  28,  Apr.  4.  Mar.  28 

Apr.    8.  Port  Townsend,  Wash Mar.  21 

Adv.  Mar.  21  to  Apr.  4. 

Apr.    8.   Annapolis.  Md Apr.    4 

Apr.    9.  San  Francisco,  Cal Mar.  21 

Apr.    9.   Mobile,   Ala Mar.  14 

Apr.    9.   Biloxl.    Miss Mar.  21 

Apr.  10.  Ft.    Mansfield,    R.    I Mar.  21 

Apr.  10.   Port  Townsend,  Wash.,  Adv.  Mar.  21.  .Mar.  21 


Apr.  10. 
Apr.  II. 

Apr.  11. 

Apr.  11. 
Apr.  13. 

Apr.  14. 
Apr.  14. 

Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  16. 
Apr.  16. 
Apr.  16. 
Apr.  17. 
Apr.  17. 

Apr.  18. 
Apr.  18. 
Apr.  20. 
Apr.  20. 
Apr.  20. 
Apr.  20. 

Apr.  20. 
Apr.  21. 
Apr.  21. 
Apr.  22. 
Apr.  22. 
Apr.  22. 
Apr.  23. 
Apr.  23. 
Apr.  23. 

Apr.  2.3. 
Apr.  24. 
Apr.  24. 
Apr.  24. 
Apr.  25. 
Apr.  25. 
Apr.  27. 
Apr.  28. 
Apr.  30. 
Apr.  30. 

Apr.  30. 
Apr.  30. 


May 

May  1. 

May  4. 

May  4. 

May  5. 

.May  6. 

.Tun.  1. 

.Tun.  15. 

Apr.  6. 

Apr.  6. 

Apr.  7. 

Apr.  7. 

Apr.  7. 

Apr.  8: 

Apr.  8. 

Apr.  8. 

Apr.  9. 

Apr.  9. 

Apr.  9. 

Apr.  9. 

Apr.  9. 

Apr.  9. 
Apr.  9. 
Apr.  9. 
Apr.  9. 
Apr.  10. 
Apr.  10. 
Apr.  13. 
Apr.  13. 
.\pr.  13. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  1 5. 
Apr.  15. 
Apr.  16. 
Apr.  16. 
Apr.  16. 
Apr.  16. 
Apr.  17. 
Apr.  18. 
Apr.  19. 
Apr.  20. 
Apr.  20. 
Apr.  20. 
Apr.  20. 
Apr.  21. 
Apr.  22. 
Apr.  23. 
Apr.  23. 
Apr.  25. 
Apr.  27. 
May  1. 
May  4. 
May    8. 


Apr. 

6. 

Apr. 

6. 

Apr. 

7. 

Apr. 

'f^ 

Apr. 

7. 

Apr. 

7. 

.4pr. 

8.  ; 

Apr. 

9. 

Apr. 

9. 

Apr. 

10 

Apr. 

13. 

Apr. 

13. 

Apr. 

14. 

Apr. 

15. 

Apr. 

IV. 

Apr. 

•20. 

Apr. 

20. 

Apr. 

3(1. 

.May 

1. 

May    2 


.\nnapolls,  Md .•Vpr.     4 

I'ptoskey     Mich Mar.  21 

Adv.   Mar.   14   to   Apr.   4. 

Marquette,    Mich Mar.  14 

Adv.  Mar.  14   to   Apr.   4. 
Chattanooga.  Tenn.,  Adv.  Mar.  7  to  28. Mar.    7 

Ft.    McKinley,    Me Mar.  28 

Adv.  Mar.   28,  Apr.   4. 

Portland,  Me..  Adv.  Mar.  21  to  Apr.  4. .  Mar.  21 

Washington,    D.    C Mar.  14 

Adv.    Mar.   14   to   Apr.    4. 

New  York,  N.  Y.,  Adv.Mar.21  to  Apr.4.Mar.  21 
Ft.  Grebie,  R.  I..  Adv.Mar.21  to  Apr.4. Mar.  21 
Norfolk,  Va..  Adv.  Mar.  21,  Apr.  4...  Mar.  21 

Pineridge.    S.    D Mar.  21 

Ft.  Washington,  Md Mar.  28 

Ft.    Hunt,    Va Mar.  28 

Cherokee.   N.    C Apr.    4 

Philadelphia,  Pa Mar.  28 

St.    Augustine,    Fia Feb.  21 

Adv.   Feb.  21,  Mar.  7,  21   to  Apr.  4. 

Ft.  Hancock,  N.  J Mar.  28 

Charleston,   S.  C Apr.    4 

Boston,  Mass Mar.  28 

Ft.   Ringgold,  Tex.,  Adv. Mar.28,  Apr.4. Mar.  28 

Ft.    Barrancas,    Fia Mar.  28 

New    York,    N.    Y Mar.  21 

Adv.   Mar.   21   to  Apr.  4. 

Ft.  McKinley,  Me.,  Adv.  Apr.  4 Apr.    4 

Springfield.  S.  D Apr.    4 

Ft.    Dade,  Fia..  Adv.  Apr.  4 Apr.    4 

New  York,  N.  Y.,  Adv.  Mar.  28,  Apr.  4.. Mar.  28 
Nashville,  Tenn.,  Adv.  Mar.  21,  28... Mar.  21 

Ft.    Fremont.    S.   C Apr.    4 

Ft.   D.    A.   Russell,   Wyo Mar.28 

New  York.  N.  Y.,  Adv.  Mar.  28,  Apr.  4. Mar.  28 

New    London.    Conn Mar.  28 

Adv.    Mar.   28,   Apr.   4. 

Ft.   Lawton.   Wash Apr.    4 

Marquette.  Mich..  Adv.  Mar.2S.  Apr.  4. Mar.  28 
Port  Townsend,  Wash.,  Adv.  Apr.  4 . .  .  Apr.    4 

San   Francisco,   Cal Apr.    4 

Ft.  Gaines,  Ala.,   Adv.   Mar.  28 Mar.28 

Boston,    Mass Mar.  28 

Richmond,  Ky Apr.    4 

Denver,   Colo.,   Adv.  Mar.  28,  Apr.  4.  ..  Mar.  28 

Portland,   Ore Mar.  28 

Washington  Barracks,  D.  C Apr.    4 

Adv.  Apr.  4. 

Kalamazoo.  Mich.,  Adv.,  Apr.  4 Apr.    4 

Norfolk.   Va Apr.    4 

West  Point,  N.  Y.,  Adv.  Apr.  4 .Apr.    4 

Boston.    Mass Apr.    4 

Catiettsburg,  Ky.,  Adv.  Apr.  4 Apr.    4 

Memphis,   Tenn Apr.    4 

Greensboro.  N.  C,   Adv.   Apr.   4 Apr.    4 

Norwich,    Conn Apr.    4 

Sitka.   Alaska   Mar.  21 

Manila.    P.    I.,  Adv.  Mar.  14  to  Apr.  4 .  .Mar.  14 
BUILDINGS. 

School,   Brooklyn.   N.   Y Mar.  28 

('hurcli.    Stuart.    la Apr.     4 

Court  house,  Webster.  S.  D Mar.  21 

.Tail,    Morrlstown,   Tenn Feb.  28 

School.  Windl>er,   Pa Apr.    4 

Library,   Des  Moines.    la Mar.  28 

City  Hall,  Athens,  Ga..  Adv.  Mar.  28. Mar.  28 

Hospital,  Yankton,  S.  D Mar.  28 

School.    Reading.    Pa .^p^.    4 

Pub.   Bldg.,  Redfleld,  S.   D Mar.28 

Bus.    Bldg..    St.    Marys,   O Mar.28 

School.    Sheldon,    Ga Mar.  28 

Htg.  System  in  Pub.  Bldg.,  Xenla,  O.  .Mar.  21 

Adv.  Mar.  21,  28. 

Htg.  Court  house,  Centerville,   la.... Mar.  21 

Church.   Kewanee,   111 Apr.    4 

Pub.  Bldg..  New  York,  N.  Y Apr.    4 

Pub.    BIdgs.,   Greenfield,    la Apr.    4 

Bus.  Bldg.,  York,  Neb Apr.    4 

Pub.    Bldg.,    New   Orleans,    La Apr.  4 

Schools,  New  York.  N.  Y' .\pr.    4 

School,  Nottingham,  Ind Apr.    4 

School,   Alexandria,   Ind ,. Apr.    4 

School.  Mansfield,  O Mar.  28 

School.    Decatur.    Ill Apr.    4 

Jail,   Merced,  Cal Apr.    4 

School,  New  Bedford,  Mass Mar.  28 

Library,  Olney,   III Mar.  28 

Court  house,  Corsicana,  Tex Mar.  14 

Church,    Lilwrty,    Ind .\pr.    4 

Church.   1  nion.    S.   C Apr.    4 

Court  house,  Monroeville,  Ala Mar.  28 

Pub.    Bldg.,    Lisbon.    O Mar.  28 

Court  house.  Greenburg.  Pa Apr.    4 

Bus.    Bldg..    Dennison.    O Apr.    4 

Hospital.  New  Y'ork,  N.  Y Apr.    4 

f'hurch,  etc..   Holyoke,    Mass .^pr.    4 

Scliool.   St.   Clair.   Pa Mar.  28 

Library,  Jacksonville,  Fia Mar.  28 

School,   Cleveland,   O Mar.  28 

School,    Reedsburg.    Wis Mar.28 

School.  Schenectady.  N.  Y ,\pr.    4 

Pub.    Hkigs.,  Great    Bend,   Kan Apr.    4 

Pub.   BIdgs.,   Texarkana,   Ark Apr.    4 

School.    Mansfield.    O Apr.    4 

Hospital.  Gallipolis,  O Apr.    4 

School,   Sarnia,   Ont Apr.    4 

School.    Olivia,    Minn Apr.    4 

School,  Hamilton,  O .\pr.    4 

,  Court  house.  Abbeville.  Ga Mar.  21 

.  Htg.  Court  house,  Shakopee.  .Minn. .  .Mar.  28 
Paper  Plant,  etc..  Seven  Islands,  Que. Mar.  21 
Adv.    Mar.    21    to    Apr.    4. 

Court   house,   Wray,   Colo Mar.  21 

MISCELLANEOUS. 

,  Garb.    DIsp.,    Chester.    Pa Apr.    4 

Garb.  Disp..   Burlington.   la Apr.    4 

.  Supplies,  New  York.  N.  Y Mar.  2S 

St.  Sprinkling.  W.   Springfield,  Mass.  .Apr.    4 

Garb.   DIsp.,  Newburgh,   N.   Y Apr.    4 

Ditch,    Tekamah,    Neb Apr.    4 

Ei.   Rv.   franchise,   Visalia,  Cal Mar.28 

Hospital  Equip.,  Johnson  City,  Tenn..Mar.21 
Adv.  Mar.  21  to  .\pr.  4. 

.   Park  Work.  New  York.  N.  Y Apr.    4 

Ei.  Ry.  franchise,  Hanford.  Cal Mar.28 

St.  Ry.  franchise,  Los  Angeles,  Cal. .  .Mar.  21 

EI.    Ry.  franchise.  Whittier.   Cal Mar.  14 

R.  R.   Work,  Beckley.  W.  Va Mar.  21 

.   St.  Sprinkling,  La  Crosse.  Wis Apr.    4 

Harbor   work,  Quebec.   Que Mar.28 

St.  It.  It.  franchise,  San  Jose.  Cal Mar.  28 

HarlKir  improv.,  Falmmith,  Jamaica.  .Mar.  21 
DriHlging.   Honolulu.    H.    I Mar.  28 

.  St.  Cleaning,  etc.,  Washington,  D.  C...\pr.  4 
Adv.   Apr.  4.  ^    „, 

,  '04   R.  R.,  Oodnadatta,  So.  Aastralia.  .Feb.  21 
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eniic  examination  is  somewhat  formidable,  and 
it  is  frequently  the  case  that  the  men  who 
could  make  the  most  creditable  percentage  on 
an  examination  paper  have  not  developed  the 
abilities  and  resourcefulness  which  are  most 
valuable  in  the  conduct  of  the  design  and  con- 
struction of  important  works.  However,  it 
should  be  borne  in  mind  that  greater  weight 
(80  per  cent.)  is  given  to  the  practical  part  of 
the  examination  than  to  the  academic;  and 
men  of  somewhat  more  than  average  quickness 
and  intelligence — and  such  are  the  men  de- 
sired in  the  corps — should  be  able  with  two  or 
three  months'  notice  to  refresh  their  theoretical 
knowledge  sufficiently  to  pass  the  examinations, 
the  purpose  of  which  is  to  insure  the  proper 
technical  intellectual  equipment  of  the  men.  it 
is  highly  desirable  that  the  positions  in  the 
navy  should  be  filled  by  well  educated  and  able 
men.  If  the  result  of  misapprehension  regard- 
ing the  examinations  Is  to  deter  many  of  the 
most  desirable  men  from  trying  for  the  places, 
it  certainly  is  unfortunate.  However,  the  diffi- 
culty of  the  examinations  is,  doubtless,  over- 
estimated, and  may  be  said  to  be  in  the  breadth 
of  the  field  covered  rather  than  in  the  nature 
of  the  questions  upon  any  one  topic,  but  the  de- 
mands of  the  work  of  the  department  are  quite 
Entered  at  thetf«ew  York  Post  Office  as  Second  Class  ^^  broad  as  the  scope  of  the  examinations, 
mall  matter.  

Copyright  1902.  by  the  McGraw  Publishing  Co.  Valuable  Data  On  Mechanical  Filtration. 

TABLE  OF  LEADING  ARTICLES.  rpu„  „..„o«„*„.i„    *^    i,       .  i 

Ihe  presentation  ot  such  a  uselul  paper  as 

civil   Engineers,  in  the  Navv .St!.".       ^^^^   ^y   Mr.   Geo.    W.   Puller  on   the    filtration 

'ySL"p'l'MJ^''!V"^*M?''^4''''V'''l'''"'''',",,- ■■,,■■■■  ■^^■'      works  of  the  Bast  Jersey  Water  Company,  at 
The  Philadelphia   Filtration   System  —  III.      Upper  f      j<      ^ 

Roxborough   Filters.      (Illustrated) 306      Little   Falls,   N.   J.,   read   before  the   AmericaL 

Sewer   System   for    Indiana    Harbor,    Ind.       (Illus  o„„j„t,,     c  n-    ii  t-i       •  n      i  i      •  •      ■ 

trated) 370      oociety  of  Civil  Engineers  last  week,  is  an  inci- 

Tn^w'''^„£',^^^1;J"f'''°^;h  (iliustratedi:    :::::  371       dent   meriting   comment  outside   the    Society's 
Anchor    Approaches    for    the    Quebec    Cantilever.  •' 

(Illustrated)    373      publications.       Fifteen    vears  ago   the   mechau- 

A  163-Foot  Concrete  Chimney.      (Illustrated)....  374        j ,    0,4  .  j    j       .^^ 

Concrete    Pile    Foundations    of    the    Hallenbeck  '^al  filter  was  an  apparatus  regarded  with  sus- 

Types"l.n^d    D'eTalX"^of    I^Jidge'^Conitructlon-I.  '"  P'""-!   "^  »°«t  engineers.      Slow    sand    filters 

(Illustrated)    37K  were  doing  fair  work  abroad,  and  the  investiga- 

Theory  and  Calculation  of  the  Two-Hlnp-ed  Span-  . . „     „„     tv,       m  u        it       oi.   x      n        j 

drel-Braced  Arch   ...',..  380  tlons    of    the     Massachusetts    State   Board    ot 

DesUn^'of'' Steel-Concrete-  B^ams. l  i :  1 : ! '. ; ! !  i .' ! ! !   383  "«^"^  ^"«  beginning  to  demonstrate  the  true 

-  —  —  leasons  for  the  successful  action  of  sand  as  a 

Civil  Engineers  in  the  Navy.  filtering  medium,     it  was  known  from  experl- 
ence  in  many  of  these  purification  works,  that 

Civil     engineers'     positions     in    the    United  any  attempt  to  increase  the  rate  of   filtration 

States  Navy,  for  some  reason,  do  not  seem  suf-  above  a  certain   limit  would  result   in  a  poor 

ficiently  attractive  to  young  engineeis  to  cause  effluent.      So    when   the  advocates   of   the   me- 

them  to  compete  sharply  for  tbe  vacancies  in  chanical  filter  urged  that  their  apparatus  could 

the  department.     At  examinations  recently  held  accomplish  as  good  work  as  the  slow  sand  filter, 

only  six  candidates  presented  themselves  to  the  on  a  very  much  smaller  tract  of  land  and  at  a 

examiners  in  New  York  City,  and  one  in  Chi-  greatly  increased  rate,  most  engineers  were  in- 

cago.      Of  these  one  passed  with  the  required  credulous.     Later,  when  the  various  patentees 

mark  ot  75  per  cent,  or  more.     Two  positions  of    such    apparatus   engaged    in   a    commercial 

at    $2,700   a  year   are   now   vacant.      The   per-  warfare,   and   each   derided   the   claims   of'  the 

quisites,    prospects   of   promotion,    retired    pay  others,  the  conservative  engineer  very  naturally 

and  other  advantages  of  the  service  were  set  derided  the  claims  ot  all  of  them.     The  funda- 

forth  in  The  Engineering  Record  oi  January  31,  mental  principle  of  rapid  filtration  was  gradu- 

and  are  believed  to  be  such,  under  usual  condi-  ally  recognized  to  be  a  good  one;  the  use  of  a 

tlons,  as  to  be  satisfactory  to  men  of  suitable  coagulant   certainly  had    possibilities   of  great 

qua;iiflcations.       The   57th    Congress    passed    a  benefit,  and,  indeed,  had  been  already  tried  with 

bill  authorizing  the  increase  of  the  Civil  Engl-  some  success  on  a  small  scale  in  a  few  foreign 

neer  Corps  of  the  Navy  to  40,  including  28  civil  plants   having  slow   sand   filters.      It  was  not 

engineers    and    12    assistant    civil    engineers.  until  Mr.  Charles  I^rmany  began  at  Louisville 

Three  assistants   may    be  appointed   this  year  his   comprehensive   investigation    of    the    best 

and  each  succeeding  year  until  the  full  number  system  ot  filtering  the  Ohio  River  water  that 

is  appointed.      Another   examination   is   likely  any  systematic  scientific  study  of  the  use  of  a 

to  be  held  soon  to  fill  two  vacancies  in  the  grade  coagulant  and  the  merits  of  rapid  filtration  was 

of  Civil  Engineer,  and  obtain  the  three  assist-  undertaken  on  a  scale  of  sufficient  scope  to  be 

ants  authorized  this  year.      Examinations  will  of  much  value.     Before  this  time,  a  number  of 

also  be  held,  probably,  in  November  or  Decern-  engineers  had  become  sufficiently  satisfied  with 

ber  of  this  year  and  annually  thereafter.  the  apparatus  to  use  it  without  hesitation,  but 

The  poor  success  of  the  Navy  Department  in  they  were  by  no  means  a  majority  of  the  water- 
attracting  candidates  to  the  examinations  for  works  specialists.  Mr.  Hermany  entrusted  the 
civil  engineers  is  probably  largely  due  to  the  detail  of  the  investigation  to  Mr.  Fuller,  whose  . 
nature  of  the  questions  in  the  technical  papers,  experience  at  the  Lawrence  Experiment  Station 
of  which  an  example  was  printed  in  The  Engl-  must  naturally  have  tended  to  make  his  views 
neering  Record  of  February  IC  and  23,  1901.  of  mechanical  filtration  conservative.  His  re- 
For  a  man  who  has  been  out  of  school  a  few  ports  on  that  investigation  and  on  his  subse- 
years,  busily  engaged  In  active  work,  an  acad-  quent  studies  at  Cincinnati  for  Mr.  Bouscaren 


established  beyond  any  question  the  position  of 
rapid  or  mechanical  filtration  as  the  equal  of 
the  older  slow  process,  when  properly  con- 
ducted, and  as  its  superior  in  the  removal  of 
color  and  turbidity. 

Aside  from  these  reports  the  literature  of  me- 
chanical filtration  has  been  confined  practically 
to  reports  of  Mr.  Hazen  on  experiments  at  Lo- 
rain and  Pittsburg,  and  papers  by  Messrs.  Ed- 
mund Weston,  R.  S.  Weston  and  Morris 
Knowles,  with  a  few  articles  in  period- 
icals on  Improvements  in  details  of 
the  mechanical  plant.  Mr.  Puller's  Amer- 
ican Society  of  Civil  Engineers'  paper  is 
the  first  statement  of  an  official  character  on 
the  construction  and  operation  of  a  large  instal- 
lation of  mechanical  filters  embodying  the 
latest  improvements  which  the  manufacturers 
have  introduced.  It  Is,  therefore,  a  timely  and 
useful  contribution  to  the  Society's  transac- 
tions, while  to  the  water-works  engineer  it  will 
be  a  source  of  most  valuable  data.  The  Engi- 
neering Record  has  no  intention  of  discussing 
these  data  at  this  time,  but  there  are  a  few 
features  of  the  paper  to  which  it  desires  to 
draw  attention. 

The  first  is  the  fact  that  the  owners  of  this 
costly  plant  spent  their  money  very  largely  for 
an  aesthetic  reason  to  reduce  the  color  of  the 
raw  water  until  it  had  a  sati«factory  appear-, 
ance.  The  typhoid  fever  death  rate  of  commu- 
nities supplied  with  the  unflltered  water  had 
not  been  high,  and  it  will  be  many  years  before 
the  pollution  ot  the  supply  is  so  great  as  that 
of  the  supplies  now  furnished  by  the  municipal 
works  of  many  cities.  The  construction  of  tha 
Little  Falls  works  must  therefore  be  regarded 
as  an  excellent  example  of  the  shrewd  business 
policy  which  endeavors  to  forestall  every  objec- 
tion before  it  is  raised.  Although  the  addition 
of  a  suitable  coagulant  to  reduce  color  as  well 
as  to  enmesh  suspended  matter  is  possible  with 
slow  sand  filtration,  the  mechanical  filter  has 
many  advantages  for  its  use.  One  of  these  Is 
the  compactness  of  the  works,  an  advantage 
whicji  Mr.  Fuller  states  was  the  main  reason 
for  selecting  this  type  oC  filters.  Enough  land 
at  a  low  level  was  available  for  rapid  filters 
which  would  receive  the  raw  water  and  deliver 
the  effluent  by  gravity,  but  slow  sand  filters  of 
equal  capacity  could  only  be  constructed,  owing 
10  the  larger  area  they  cover,  at  a  much  higher 
level,  making  pumping  necessary. 

The  efficiency  of  the  filters  is  also  an  interest- 
ing subject  on  which  the  paper  affords  ample 
information.  During  the  first  month  of  opera- 
tion, when  the  operating  staff  was  learning  its 
duties,  the  color  was  reduced  from  31  to  only  11, 
but  afterward  the  reduction  was  to  7  and  5. 
As  it  is  impossible  for  a  consumer  to  recognize 
color  when  the  amount  is  10  or  less,  this  feat- 
ure of  operation  is  very  satisfactory.  The  bac- 
terial efficiency  has  been  equally  noteworthy. 
During  the  first  month  of  operation  the  average 
number  of  bacteria  per  cubic  centimeter  in  the 
filtered  water  was  190,  but  for  the  three  fol- 
lowing months  it  was  between  90  and  oO.  Dur- 
ing January  of  this  year,  while  experiments 
with  different  quantities  of  coagulant  were  be- 
ing made,  the  average  count  of  bacteria  rose 
to  110.  These  numbers  are  equivalent  to  a  per- 
centage reduction  of  96.5  to  99.1,  but  that 
method  of  recording  the  bacterial  efficiency  Is 
not  so  useful  as  the  statement  of  the  actual 
counts,  although  it  is  more  frequently  employed. 
The  necessity  of  a  continuous  scientific  con- 
trol of  a  mechanical  filter  plant  for  water  of 
variable  character  has  long  been  asserted  by  - 
many  engineers,  and  it  is  interesting  to  find 
in  this  paper  a  practical  confirmation  of  such 
views.  The  raw  water  has  such  a  low  alkalin- 
ity during  times  of  freshet  that  the  sulphate  of 
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alumina  used  as  a  coagulant  Is  not  decomposed 
by  it  to  the  requisite  degree,  and  if  the  chemi- 
cal character  of  the  river  water  were  noi 
watched  closely  the  process  of  filtration  would 
thus  fail  when  most  needed.  By  analyzing  the 
water  from  time  to  time  each  day  during  fresh- 
ets, it  is  possible  to  determine  the  deficiency  in 
alkalinity  and  add  enough  solution  of  soda  ash 
to  remedy  it.  This  is  only  one  of  many  advan- 
tages of  skilled  supervision  in  operating  the 
works  which  will  be  found  mentioned  in  the 
paper. 

The  procedure  which  was  adopted  by  the 
East  Jersey  Water  Company  in  respect  to  these 
works  deserves  a  few  words  of  commendation. 
The  entire  matter  was  placed  under  the  charge 
of  Mr.  J.  Waldo  Smith,  its  chief  engineer  and 
superintendent.  Preliminary  studies  of  the  sub- 
ject were  made  by  Mr.  Fuller  and  his  recom- 
mendation for  mechanical  filtration  was 
adopted.  Manufacturers  were  then  requested 
to  submit  preliminary  plans  and  estimates  tor 
a  plant  of  the  desired  capacity.  These  were 
referred  to  Mr.  Fuller,  who  selected  that  which 
appeared  most  suitable  and  supervised  the  prep- 
aration of  the  detailed  plans  by  Mr.  Charles  1.. 
Harmelee,  chief  engineer  of  the  New  York  Con- 
tinental Jewell  FiJtration  Company.  Mr. 
W.  B.  Fuller  assisted  in  the  designs  of  the  con- 
crete work  and  acted  as  resident  engineer  dur- 
ing construction.  In  this  way  every  part  of 
the  design  and  construction  was  done  by  a  spe- 
cialist working  in  harmony  with  his  associates 
yet  relieved  from  responsibility  for  everything 
outside  his  immediate  field.  The  heavy  con- 
crete work  forming  the  substructure,  built  with 
cement  furnished  by  the  Water  Company  and 
from  its  own  plans,  was  constructed  without 
any  guaranty  being  required  as  to  stability  and 
tightness,  while  the  remainder  of  the  concrete 
work  was  guaranteed  by  the  contractor  because 
he  furnished  the  cement  and  was  given  the  pri- 
vilege of  changing  the  plans  somewhat.  The 
manufacturers  of  the  filter  equipment  guaran- 
teed specified  efficiencies  for  the  machinery  and 
the  successful  mechanical  and  physical  perform- 
ance of  the  work  for  which  they  were  designed, 
but  the  Water  Company  assumed  full  responsi- 
bility for  the  behavior  of  the  plant  in  treating 
water.  The  first  year's  operations  are  under 
Mr.  Fuller's  supervision.  That  the  treatment 
is  so  satisfactory  can  be  attributed  in  no  small 
measure  to  this  method  of  managing  the  under- 
taking from  its  inception. 


The  Philadelphia  Filtration  System— III. 
Upper  Roxborough  Filters. 

The  general  scheme  for  the  Upper  Roxbor- 
ough filters,  the  earthwork  and  some  of  the 
masonry  details  were  described  and  illustrated 
in  The  Engineering  Record  of  March  28.  The 
piping  which,  as  in  all  large  plants,  would  seem 
complicated  on  the  drawings  and  hence  is  not 
shown,  may  be  divided  for  ease  of  description 
Into  five  systems,  the  raw  water  supply  pipes 
and  drains,  the  effluent  pipes,  the  sand  washer 
supply  pipes  and  drains,  the  refilling  pipes  and 
the  storm  water  drains.  All  the  main  pipes  are 
parallel  and  are  laid  under  the  courts  and  the 
driveway  beside  Hagy  Street.  The  raw  water 
system  is  fed  with  settled  water  by  the  auxil- 
iary pumping  station  through  the  48-lnch  main, 
which  divides  at  the  Hagy  Street  entrance  to 
the  main  court  into  two  48-inch  branches.  One 
branch  extends  under  the  main  court,  reducing 
to  36  inches  in  diameter  after  passing  the 
branch  to  filters  Nos.  5  and  6  and  further  re- 
ducing to  30  inches  after  passing  filters  Nos.  3 
and  4;  and  finally  divides  into  two  24-Inch 
branches,  one  of  which  feeds  filters  Nos.  1 
and  2. 

The  other  48-tnch  branch  of  the  pump  main 


extends  under  the  driveway,  and  the  court  in 
front  of  filters  Nos.  7  and  8  and  is  capped  just 
beyond  the  branch  supplying  these  filters  so 
that  it  may  be  continued  to  feed  future  filters. 
This  branch  is  controlled  by  a  36-inch  valve 
with  48-inch  to  36-inch  reducers  on  each  side, 
just  beyond  which  is  a  capped  48x48-inch 
branch  provided  for  a  future  additional  pump- 
ing main.  All  branches  to  the  inlet  chambers 
are  24-inch  pipes  and  each  supplies  two  filters. 

A  system  of  pipes  to  convey  the  water  from 
above  the  sand  and  sand  beds  back  again  to 
the  low  service  pumping-station,  and  re-supply 
pipe  to  filters  now  in  service,  have  been  pro- 
vided. The  main  pipe  for  this  purpose  is  24 
inches  in  diameter,  and  extends  at  right  angles 
to  the  axis  of  the  system  of  filters  from  the 
south  court  to  Port  Royal  Avenue,  thence  to 
Eva  Street  and  thence  to  the  SG-inch  main 
which  supplies  water  from  the  Upper  Roxbor- 
ough reservoir  to  the  low  service  pumping  ma- 
chinery located  in  the  addition  to  the  Roxbor- 
ough auxiliary  pumping-station. 

Opposite  each  controlling  house  is  a  circular 
brick  manhole  on  the  raw  water  drains,  through 
which  the  20-inch  branch  from  the  pair  of  filters 
connects  with  the  main  drain.  Kuch  filter  is 
provided    with     an     overflow     communicating 


in  Hagy  Street  to  a  connection  in  Port  Royal 
Avenue  with  a  48-inch  service  main  from  the 
southerly  corner  of  the  baein.  A  lO-iuch  cast- 
iron  pipe  leading  from  the  48-inch  pipe  near 
the  gate  chamber  supplies  filtered  water  to  the 
sand  washer  pumps.  There  is  also  a  cast-iron 
effluent  chamber  drain  having  Ki-inch  connec- 
tions with  each  effluent  chamber  and  a  20-inch 
connection  to  the  gate  chamber  of  the  filtered 
water  basin.  This  drain,  also,  connects  with 
the  storm  water  drain  in  the  6-foot  circular 
brick  manhole  in  the  main  court  near  Hagy 
Street,  where  it  is  controlled  by  a  20-inch  gate 
and  a  30-inch  check  valve.  All  large  valves 
outside  the  ga\e  and  regulator  chambers  are 
in  circular  brick  manholes.  ^ 

A  terra-cotta  sand  washer  drain  varying  from 
10  inches  to  18  inches  in  diameter  is  laid  under 
the  courts  and  driveway  and  has  a  10-inch  con- 
nection and  manhole  at  each  sand  washer. 
Terra-cotta  storm  water  drains  varying  from  16 
inches  to  24  inches  in  diameter  extend  uader 
the  courts  and  receive  the  surface  water 
through  suitably  located  inlets  and  12-inch 
terra-cotta  pipe  connections.  There  is  also  a 
system  of  4  inch  agricultural  tile  drains  on  the 
roof  of  the  filtered  water  basin  to  intercept  all 
surface  water  before  it  shall  have  opiJortunity 
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Detail  Plan  of  a  Filter. 


through  a  16-inch  terra-cotta  pipe  to  the  storm 
drain  with  a  4-foot  diameter  brick  manhole 
at  each  connection.  For  filters  Nos.  2  and  3 
and  for  filters  Nos.  4  and  5  the  two  overflows 
connect  into  one  Ki-inch  pipe.  There  is  an 
overflow  in  the  filtered  water  basin  also  con- 
necting, by  a  30-inch  terra-cotta  piiw,  to  the 
storm  drain. 

The  effluent  pipe  system  begins  with  the  per- 
forated 6-inch  terra-cotta' laterals  discharging 
into  the  main  collector  In  each  filter,  as  shown 
in  the  detailed  plan  of  one  of  the  filters.  Each 
main  collector  discharges  into  an  effluent 
chamber,  from  which  a  20-inch  cast-iron  pipe 
leads  to  the  main  effluent  pipe.  This  pipe  Is 
48  inches  in  diameter  from  filter  No.  8  to  the 
gate  chamber  at  the  northerly  corner  of  the 
filtered  water  basin,  from  which,  also,  a  48- 
inch  pipe  extends  across  the  court  to  a  cast- 
iron  main  varying  from  20  to  36  Inches  in 
diameter,  which  receives  the  branches  of  the 
controlling  houses  for  filters  Nos.  1  to  6.  (The 
direction  of  Hagy  Street  is  northwest  and 
southeast.)  The  filtered  water  may  be  taken 
into  the  basin  through  these  pipes  or  by-passed 
around  It  from  a  branch  and  valve  near  the 
west  corner  of  the  basin  through  a  48-Inch  pipe 


to  percolate  into  the  basin.  One  of  these  drains 
is  laid  over  the  center  line  of  each  space  be- 
tween the  rows  of  piers  supporting  the  roof. 
The  drains  are  thus  about  15  feet  ai)art  on 
centers.  They  conned,  into  10-inch  and  12-inch 
terra-cotta  collectors  laid  along  three  sides  of 
the  basin.  This  system  of  drains  discharges 
into  the  storm  water  drain  near  the  westerly 
corner  of  the  basin.  The  storm  water  drains 
have  two  connections,  and  the  sand  washer 
drains  one  connection  with  a  24-inch  temporary 
.storm  sewer  laid  in  Hagy  Street,  which  dis- 
charges into  the  Schuylkill  River. 

There  is  also  a  16-inch  cast-iron  refill  main 
with  a  16-inch  branch  into  each  effluent  cham- 
ber, through  which  the  filters  can  be  filled  from 
below  with  filtered  water.  When  cleaning  the 
filters  the  water  is  drawn  down  to  about  1  foot 
below  the  top  of  the  sand,  and  after  the  scrap- 
ing water  is  admitted  through  the  refill  pipes 
until  there  is  a  depth  of  about  1  foot  over  the 
sand,  when  raw  water  is  admitted  as  before. 

The  evolution  of  the  main  collector  in  the 
Roxborough  filter  plants  has  been  instructive. 
The  first  type  was  a  concrete  trough  formed  In 
the  bottom  of  the  middle  bay  of  each  filter, 
with  a  uniform  cross-section  from  the  rear  end 
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of  the  filter  to  the  effluent  chamber,  covered 
with  flat  slabs  of  concrete  reinforced  with  IV2- 
inch  mesh  No.  12  expanded  metal,  made  by  the 
Eastern  Expanded  Metal  Company.  The  slabs 
were  laid  flush  with  the  surface  of  the  floor, 
and  those  in  the  lines  of  the  lateral  drains  have 
holes  into  which  the  short  branch  of  the  special 
lerra-cotta  tees  of  the  laterals  project,  as  shown. 
This  style  involved  diflicult  worlc  In  forming 
the  foundations  and  placing  the  puddle  and 
concrete,  and  some  cracks  occurred  in  the 
angle  at  the  floor. 

In  the  second  type,  not  shown,  the  floor  for 


furnished  by  R.  D.  Wood  &  Company,  of  Phila- 
delphia, and  the  vitrified  pipes  by  Blackmer  & 
Post,  of  St.  Louis.  Eddy  valves  are  used  in 
the  pipe  lines,  and  the  flanged  valves  in  the 
controlling  houses  are  of  the  Ludlow  make. 
All  the  cast-iron  pipe  lines  were  made  with  thn 
usual  form  of  lead  joints. 

At  the  middle  of  the  front  of  each  filter  is  an 
entrance'  of  gray  Roman  brick  with  granite 
trimmings,  closed  by  heavy  battened  wooden 
doors  opening  upon  the  sand  Incline,  by  means 
of  which  materials  can  be  taken  into  and  out 
of   the    Alter.      The   construction   of   these    is 
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the  whole  width  of  the  middle  bay  was  de- 
pressed to  an  Increasing  depth  from  the  ex- 
tremity toward  the  effluent  chamber  and  a 
terra-cotta  main  30  inches  in  diameter  laid 
therein.  The  connections  with  the  laterals 
were  made  by  special  branches.  The  purpose 
of  depressing  the  floor  was  to  keep  the  main 
collector  pipe  at  a  proper  depth  below  the  sur- 
face of  the  sand  and  in  right  relation  to  the 
laterals,  and  the  form  adopted  avoided  the 
sharp  angle  in  the  floor  which  had  proved  a 
weakness  in  the  first  type.  This  type  did  not 
prove  wholly  satisfactory.  The  third  type  now 
being  built  at  Belmont  and  Torresdale,  requires 
no  change  in  the  shape  of  the  filter  floor.  In- 
stead, low  concrete  walls  are  built  on  top  of 
the  floor  to  form  a  channel,  and  at  proper  in- 
tervals short  bell  pipes  are  built  in  to  receive 
the  laterals.  The  channel  is  covered  with  flat 
arched  concrete  slabs,  reinforced  with  ex- 
panded metal.  The  slabs  are  18  inches  wide, 
measured  along  the  channel,  and  each  is  pro- 
vided with  two  lifting  rings.  After  the  slabs 
are  placed,  the  joints  between  them  are  covered 
with  strips  of  burlap  dipped  in  hot  asphalt. 
Easy  access  is  thus  provided  at  all  parts  of  the 
<  oUector.  The  details  of  this  type  and  its  con- 
nections to  the  eftiuent  chamber  are  clearly 
shown. 

A  feature  of  the  collector  system,  not  hereto- 
fore used,  although  suggested  as  long  ago  as 
3  865,  by  Mr.  James  P.  Kirkwood,  for  the  filters 
at  St.  Louis,  Mo.,  is  the  perforation  of  the  lat- 
erals, instead  of  providing  for  the  admission 
of  water  by  laying  the  pipes  with  %-lnch  spaces 
at  the  joints.  The  perforated  pipes  are  be- 
lieved to  cause  a  more  uniformly  distributed 
flow  of  water  through  the  underdrains  toward 
the  collector  and  to  prevent  more  surely  the 
occurrence  of  concentrated  currents  tending  to 
bore  through  the  sand,  with  consequent  imper- 
fect filtration.  The  bells  of  the  lateral  pipes 
are  cut  away  at  one  place  so  that  the  bottom  of 
the  pipe  throughout  its  length  may  rest  upon 
the  floor,  as  is  usual  In  filter  construction. 

The  cast-iron  pipes  and  special  castings  were 


clearly  shown  by  the  drawings  and  views.  The 
superstructure  of  the  controlling  houses,  the 
gate-house  of  the  filtered  water  basin  and  the 
building  containing  the  office,  laboratory  and 
pumping  plant,  are  of  the  Eastern  Hydraulic 
Pressed  Brick  Company's  gray  Roman  bricks 
with  light  gray  granite  bases  and  steps,  and 
terra-cotta  trimmings  and  slate  roofs,  with  red 
pressed  brick  for  the  interiors  of  walls.  These 
buildings    and    the    filters    and    filtered    water 


over  the  inlet  chambers,  which  are  entered 
through  manholes  in  the  vaulting.  The  upper 
18  inches  of  the  walls  of  the  inlet  chambers  are 
of  bricks  laid  dry  so  that  they  can  be  removed 
as  the  depth  of  sand  is  decreased  by  the  scrap- 
ings, thus  keeping  the  tops  of  the  walls  nearly 
at  the  level  of  the  surface  of  the  sand.  In  each 
inlet  chamber  there  is  a  balanced  disc  valve 
with  a  large  copper  fioat,  controlling  the  ad- 
mission of  raw  water  to  the  filter,  by  means 
of  which  the  constant  depth  is  maintained  on 
the  sand.  In  planning  the  filters  it  was  thought 
best  to  provide  for  a  depth  of  sand  of  4  feet, 
and  a  depth  of  water  over  the  sand  of  4  teet; 
but  experience  indicates  that  these  depths  can 
profitably  be  reduced  to  3  feet  each,  and  there 
would  be  a  considerable  resulting  saving  of 
masonry  in  the  piers  and  walls. 

In  each  effluent  chamber  there  Is  a  regulating 
valve  of  the  design  shown.  It  consists  essen- 
tially of  a  circular  weir  connected  to  the  top 
of  a  vertical  pipe  working  through  a  stuffing- 
box  in  the  top  of  a  large  cast-iron  cylindrical 
chamber,  from  near  the  top  of  which 
the  effluent  discharge  pipe  leads.  The  weir 
and  its  pipe  are  supported  from  a  large  an- 
nular copper  float  in  such  a  way  that  the  dis- 
tance of  the  lip  of  the  weir  below  the  surface 
of  the  water  in  the  efliuent  chamber  can  be 
readily  adjusted  by  means  of  a  screw  stand  on 
the  floor  above,  the  float  being  prevented  from 
turning  by  a  small  block  fastened  in  the  wall, 
in  this  way  the  head  on  the  weir  can  be  varied 
by  the  screw  and  then  kept  constant  at  any  de- 
sired setting,  by  the  float.  Each  screw  stand 
is  provided  with  a  brass  indicator  dial  and 
pointer.  Thus  the  head  on  the  fllter  is  con- 
trolled, and  consequently  the  rate  of  filtration, 
.104  foot  corresponding  to  500,000  gallons,  and 
.58  foot  to  6,000,000  gallons  per  acre  per  day. 
Experience  has  shown  that  some  modifications 
can  be  made  to  advantage  in  the  details  of  this 
regulator.  The  water  in  falling  over  the  crest 
of  the  weir  forms  at  first  a  solid  column  in  the 
center  of  the  pipe,  but  the  air  is  gradually 
sucked  In  from  beneath  the  crest  and  opens  the 
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I)asin  are  fitted  with  a  two-wire  system  for  in- 
candescent electric  lights. 

Each  controller  house  serves  two  filters  and 
is  situated  at  the  end  of  the  dividing  wall  be- 
tween them,  which  is  a  more  economical,  con- 
venient and  pleasing  arrangement  than  having 
a  house  placed  at  the  middle  of  the  front  of 
each  fllter  in  conjunction  with  the  entrance,  as 
in  the  Lower  Roxborough  plant.  The  regu- 
lating, inlet  and  effluent  chambers,  with  their 
pipe  connections,  are  clearly  shown  by  the 
drawings.     The  superstructures  do  not  extend 


column  out  Into  a  tube  of  water.  There  is 
then  a  rush  of  air  and  the  column  resumes  Its 
natural  shape.  This  action  is  in  no  way  in- 
jurious to  the  operation  of  the  fllter,  but  If  a 
disk  or  other  valve  which  will  interfere  with 
the  free  passage  of  the  air  be  interposed  in  the 
pipe  line  leading  to  the  filtered  water  basin, 
some  annoyance  is  apt  to  be  caused. 

In  the  controller  houses  over  each  effluent 
chamber  there  is  an  indicating  apparatus  to 
show  the  water  levels,  consisting  essentially  of 
a  stationary  dial,  a  moving  dial  and  a  pointer, 
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the  last  two  being  actuated  by  gearing  and  two 
floats.  The  floats  are  in  vertical  10-inch  cast- 
iron  pipes,  one  of  which  is  connected  with  the 
raw  water  in  the  filter  and  the  other  with  the 
effluent  pipe  just  inside  the  wall  of  the  effluent 
chamber,  as  shown.  The  connections  are  1-inch 
brass  pipes. 

The  courts  have  granolithic  pavements  equal 
to  that  for  the  best  sidewalk  work  and  the 
drivew^ay  is  paved  with  vitrified  brick  on  a 
6-inch  concrete  base.  The  bricks  were  laid  on 
edge  with  a  1-inch  layer  of  sand  and  the  joints 
were  grouted. 

After  the  completion  of  the  masonry  the  in- 
terior walls  and  floor  of  the  filters  were  thor- 
oughly washed  before  the  placing  of  the  under- 
drains  and  filtering  material.  Three  methods 
were  proposed  for  placing  the  filter  sand  and 
gravel,  as  indicated  in  the  drawings.  Plan  A 
required  the  placing  of  the  filter  gravel  15 
inches  from  all  piers  and  at  distances  of  about 
-  feet  from  the  walls;  in  plan  B  the  gravel 
was  to  abut  against  the  piers,  and  in  plan  C 
it  was  placed  in  horizontal  layers  abutting 
against  piers  and  walls.  All  three  methods 
were  used  in  the  Lower  Roxborough  filters,  but 
as  no  one  of  the  plans  has  shown  during  sev- 
eral months  of  service  any  distinct  advantage 
over  the  others,  plan  A,  which  is  slightly  less 
exi)ensive,  will  be  used  in  future  work.  The 
contractor  is  held  responsible  for  any  defects 
in  the  placing  of  ihe  collectors  and  the  filtering 
material,  due  to  his  negligence,  which  may 
become  apparent  within  six  months  from  the 
time  the  filters  are   started  in  service. 

The  bidders  were  required  to  submit,  in  one 
quart  glass  jars,  samples  of  the  various  kinds 
and  sizes  of  gravel  and  sand  which  they  pro- 
posed to  furnish,  and  during  the  performance 
of  the  work  samples  were  taken  each  day  and 
analyzed.  At  places  for  preparing  sand  and 
gravel  the  contractor  was  required  to  furnish 
a  sand-shaking  machine,  a  balance  for  weigh- 
ing samples,    and   sets   of   standard   sand    and 
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rock,  but  Nos.  3,  4  and  5  are  rounded  gravel 
only  from  sand  deposits.  The  gravel  was  re- 
quired to  be  clean,  free  from  clay  and  similar 
ingredients,  and  to  contain  not  more  than  2 
per  cent,  of  lime  and  magnesia  and  other  mat- 
ter soluble  in  water  or  a  weak  solution  of 
hydrochloric  acid.  The  gravel  was  placed  in 
the  filters  with  a  maximum  thickness,  at  the 
deepest  point,  of  16  inches,  arranged  in  five 
layers  from  the  floor  up  as  follows:  No.  1,  a 
6-Jnch  layer  of  gravel  that  would  pass  a  3-inch 
mesh  and  be  retained  on  a  1%-iiKh  mesh; 
No.  2,  a  4-inch  layer  that  would  pass  a  1%-inch 
mesh  and  be  retained  on  a  %-inch  mesh;  No.  3. 
a  3-inch  layer  that  would  pass  a  %-inch  mesh 
and  be  retained  on  a  ^A-inch  mesh;  No.  4,  a  2- 
inch  layer  that  would  pass  a  14-inch  mesh  and 
be  retained  on  a  sieve  having  14  meshes  per 
inch,  and  No.  5,  a  1-inch  layer  that  would  pasa 
14  meshes  per  inch  and  be  retained  on  a  sieve 
having  20  meshes  per  inch. 

The  first  three  sizes  of  gravel  were  obtained 
from  Oyster  Bay,  Long  Island,  sizes  4  and  5 
and  part  of  the  sand  were  screened  from  banks 
at  Birmingham,  N.  J.  The  larger  part  of  the 
sand,  however,  was  taken  from  the  Delaware 
River,  at  Bristol,  Pa.  Each  layer  was  care- 
fully placed  and  its  top  brought  to  a  level  sur- 
face before  the  succeeding  layer  was  deposited 
upon  it,  the  edge  of  each  layer  being  kept  at 
least  6  feet  from  the  edge  of  the  layer  next 
below.  At  least  1  cubic  foot  of  the  largest 
pieces  of  No.  1  gravel  was  placed  by  hand 
around  each  joint  of  the  lateral  collectors.    The 
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gravel  screens.  In  a  set  there  are  ten  sand 
sieves  8  inches  in  diameter,  2%  inches  in  total 
depth,  containing  brass  wire  cloth  of  4,  10,  14, 
20,  30,  40,  50,  60,  80  and  100  meshes  per  linear 
inch  having  respectively  wire  of  the  following 
gauges,  18,  23,  25,  28,  30,  33,  35,  36,  38  and  10. 
There  are  eight  gravel  sieves  in  a  set,  12  inches 
in  diameter  and  4  inches  in  total  depth,  having 
braes  wire  screens  of  the  following  clear  mesh: 
3.  2%,  2,  IJ^  inches,  1,  %,  %  and  %  Inch. 

Five  sizes  of  gravel  are  being  used.  Nos. 
1  and  2  may  be  either  rounded  gravel  screened 
•from  sandy  deposits  or  broken  trap  or  granite 


effective  size,  0.26  millimeter;  greatest  effect- 
ive size,  0.35  millimeter;  least  uniformity  co- 
efficient, 1.50;  greatest  uniformity  coefficient. 
2.60.  Sand  containing  particles  larger  in  diam- 
eter than  5  millimeters  or  particles  smaller  in 
diameter  than  0.165,  millimeter  was  not  accept- 
ed. Sand  that  would  satisfy  these  requirements 
would  readily  pass  by  shaking  a  brass  wire 
sieve  of  4  meshes  per  linear  inch  (No.  18  wire, 
English    gauge),   but   no     appreciable    portion 
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sand  was  required  to  be  of  hard  material 
which  would  not  disintegrate  and  to  contain 
less  than  1  per  cent,  by  weight  of  flat  or  lam 
inated  particles  like  mica.  All  sand  used  is 
as  nearly  as  possible  free  from  clay  and  organic 
impurities,  being  washed  if  necessary  to  remove 
such  materials.  The  sand  was  specifled  to 
contain  at  least  95  per  cent,  of  silica  calculated 
as  Si  O;,,  and  not  more  than  1  per  cent,  of  lime 
and  magnesia,  together,  calculated  as  carbon- 
ates. Other  conditions  being  equal,  the  lighter 
colored  sand  was  preferred.  Sand  was  kept 
within  the  following  limits  as  to  size:     Least 
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would   pass  a  sieve   of  100  meshes   per   linear 
inch  (No.  40  wire). 

Usually  the  sand  was  deposited  in  layers 
about  16  inches  deep,  each  layer  being  brought 
to  a  perfectly  level  surface  before  the  succeed- 
ing layer  was  placed.  Great  precaution  was 
exercised  to  prevent  compacting  the  sand-  anft 
to  maintain  a  uniform  density  throughout  all 
the  layers,  portions  which  accidentally  became 
compacted  being  spaded  over.  To  establish  a 
convenient  succession  in  the  dates  on  which 
the  different  filters  would  require  to  be  replen- 
ished with  sand,  the  depth  in  the  different  beds 
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was  varied  from  a  minimum  of  31  inches  in 
one  bed  to  the  normal  depth  of  3  feet  8  inches 
in  other  beds.  No  frozen  sand  was  allowed  to 
be  placed  in  the  filters.  After  the  sand  had 
been  deposited  and  graded  in  each  filter  it  was 
settled  with  water  for  ten  days.  The  usual 
amount  of  settlement  was  about  2  inches  in  a 
depth  of  3  feet  and  was  provided  for  by  a  pre- 
liminary excess  depth.  Measurements  for  pay- 
ment were  made  after  the  sand  had  been  set- 
tled. 

The  information  used  in  the  preparation  of 
this  article  was  kindly  supplied  by  Mr.  John  W. 
Hill,  chief  engineer  of  the  Bureau  of  Filtration. 
Mr.  William  C.  Haddock  is  director  of  the 
Department  of  Public  Works. 


Anti-Smoke  Ordinance  for  Chicago. 

A  so-called  anti-smoke  ordinance  was  passed 
by  the  Chicago  City  Council  at  its  meeting  on 
March  23.  Under  the  terms  of  the  ordinance, 
the  offices  of  Smolve  Inspector  and  Inspector  of 
Steam  Boilers  are  combined  under  one  head, 
who  is  to  be  known  as  the  Chief  Inspector  of 
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steam  Boilers  and  Steam  Plants.  He  is  an 
appointee  of  the  Mayor,  for  a  term  of  two  years. 
A  board  composed  of  the  chief  inspector  as 
chairman,  a  supervising  mechanical  engineer 
and  a  chief  smoke  inspector,  passes  on  all  ques- 
tions coming  before  the  department,  the  vote 
of  the  majority  of  the  three  governing  the 
action  of  the  same  in  all  important  cases.  The 
supervising  mechanical  engineer  and  the  chief 
smoke  inspector  are  appointed  in  accordance 
witk  the  civil  service  act  by  the  chief  Inspector. 
The  maximum  penalty  for  a  smoking  chim- 
ney has  been  Increased  from  $50  to  |100.  The 
emission  of  dense  smoke,  whether  from  the 
stack  of  a  boat,  locomotive  or  building  within 
the  city  limits,  is  not  permitted  for  more  than 
three  minutes  in  each  hour,  and  in  the  case  of 
the  fires  being  cleaned,  or  new  ones  built,  the 
limit  is  six  minutes.  An  important  feature  of 
the  ordinance  is  the  provision 
that  the  plans  and  specifications 
for  all  plants,  whether  new 
or  to  be  reconstructed,  must  be 
approved,  before  permits  are 
issued.      The   Commissioner   of 
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Buildings,  on  being  notified  by  the  Board  is 
expected  to  see  that  the  work  is  carried  out  in 
conformity  with  the  plans  and  specifications  as 
approved.  Owners  are  entitled  to  receive  the 
advice,  cooperation  and  assistance  of  the  oflScers 
to  make  such  further  changes  as  will  in  their 
judgment  prevent  the  nuisance.  However, 
unless  the  appliances  or  the  fuel  used  actually 
prevent  the  emission  of  smoke,  any  alterations 
made  in  either  or  both  do  not  constitute  a  com- 
pliance with  the  ordinance.  In  the  case  of 
plants  Installed  prior  to  the  passage  of  the 
ordinance,  a  year  is  given  in  which  to  comply 
with  its  provisions,  provided  plans  are  at  once 
prepared  and  the  work  prosecuted  to  the  satis 
faction  of  the  board.  A  further  provision  of 
the  ordinance  specifies  the  notification  of  thi^ 
board  of  all  parties  to  whom  sales  are  made  by 
manufacturers  and  dealers,     tf      4'      a'      e' 
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rtoor  Plan  of  Regulating  House. 
DETAILS   OF  REGULATING  CHAMBERS   AND   PIPE  CONNECTIONS,  UPPER  ROXBOROUGH  FILTERS. 


370 


THE     ENGINEERING     RECORD. 


Vol.  47,  No.  15. 


Sewer     System     for     Indiana     Harbor, 
Indiana. 

Bj  otto  Gersbach. 


The  town  of  Indiana  Harbor  is  situated  on  the 
sbore  of  Lake  Michigan,  nineteen  miles  south- 
east of  the  city  of  Chicago.  A  year  and  a  half 
ago  the  site  of  this  town  was  flat,  sandy  and 
covered  with  large  ponds.  The  town  now  con- 
tains 2,500  inhabitants,  over  500  houses,  13 
miles  of  graded  streets,  of  which  1.7  miles  are 
macadamized,  and  a  sewer  system  comprising 
6.2  miles  of  sewers,  only  recently  completed. 
The  town  was  laid  out  and  is  being  improved  hy 
the  Lake  Michigan  Land  Company.  The  first 
question  to  be  dealt  with  was  that  of  drainage. 
Sewers  to  handle  the  surface  water  and  drain 
the  ponds  in  the  business  portion  of  the  town 
were  first  put  in.  There  are  4,740  feet  of  these 
sewers,  ranging  in  size  from  12  to  14  inches, 
emptying  into  the  lake,  and  laid  before  street 
improvements  were  begun.  There  are  5.3  miles  of 
sanitary  sewers  and  a  purification  plant.  These 
sewers  range  in  size  Irom  8  to  30  inches,  are 
laid  at  grades  between  .40  and  .08  per  cent,  and 
run  to  the  purification  plant  located  1.750  feet 
from  the  lake.  The  maximum  depth  of  sewer 
below  street  grade  is  21  feet,  and  the  average 
street  surface  is  8  feet  above  lake  level. 


pleted  and  the  sewer  laid,  the  2-inch  pipes  were 
disconnected  from  the  4-inch  pipe  and  pulled 
up;  the  20-foot  section  of  the  main  was  unjoint- 
ed,  and  all  were  carried  ahead  to  be  used  again. 
This  method  was  introduced  by  Mr.  George  B. 
Jackson,  superintendent  of  sewer  construction, 
and  was  found  very  efficient  for  this  soil.  Lit- 
tle or  no  sheeting  was  needed,  except  a  row  at 
the  top  of  the  trench  to  keep  it  free  from  sand 
that  would  otherwise  be  pushed  down  by  men 
working  above.  Little  trouble  was  found  by  the 
sand  caving  as  long  as  it  remained  damp. 

The  purification  plant  consists  of  a 
pumping  plant,  a  septic  tank  and  filtration 
beds  of  fine  gravel.  The  sewage  first  flows 
into  a  circular  receiving  well  16  feet  in  internal 
diameter  and  19%  feet  deep,  located  under  the 
engine  room.  The  concrete  walls  of  the  well 
are  16  Inches  thick,  and  the  floor,  also  of  con- 
crete, is  18  inches  thick,  plastered  inside  with 
Portland  cement  mortar.  Upon  a  wooden  plat- 
form built  into  the  walls  of  the  well  8  feet  above 
its  floor,  rest  two  centrifugal  pumps,  made  by 
R.  D.  Wood  &  Company,  for  lifting  the  sew- 
age into  the  septic  tank.  The  pumps  are  al- 
ways above  the  level  of  the  sewage  in  the  well. 
A  gate  valve  in  the  30-inch  inlet  can  be  closed 
should  occasion  demand.  Each  pump  has  a  ca- 
pacity of  1,000  gallons  per  minute  at  the  23-foot 


EXCAVATING  TRENCH  FOR  INDIANA  HARBOR  SEWER. 


The  material  to  be  excavated  consisted 
wholly  of  sand,  and  a  novel  method  was  used 
in  keeping  the  trench  dry.  After  excavating 
until  ground  water  was  reached,  pipes  were  jet- 
ted down  until  their  points  were  below  sewer 
grade,  at  both  sides  of  the  trench.  The  water 
pumped  from  the  trench  was  used  for  this  pur- 
IK»8e  at  a  pressure  of  about  25  pounds  per 
square  inch.  The  usual  distance  between  these 
pipes  was  4  feet,  which  was  increased  to  8  feet 
where  there  was  little  water  to  handle.  These 
pipes  were  pointed  at  the  end,  and  perforated 
just  above,  and  water  was  admitted  through 
fine  wire  netting  which  excluded  the  sand. 
They  were  2  Inches  in  diameter  and  had  an 
original  length  of  10  feet.  Sections  2  and  4  feet 
long  were  used  in  making  extensions  so  thatthe 
points  would  extend  below  sewer  grade.  These 
pipes  were  attached  by  hose  to  a  main  pipe 
4  inches  in  diameter,  with  20-foot  sections.  The 
connections  were  made  after  the  smaller  pipes 
had  been  jetted  into  place.  The  4-inch  pipe  was 
connected  to  a  10x6xl2-lnch  duplex  pump  sup- 
plied from  a  20  horse-power  vertical  boiler,  by 
which  means  the  trench  was  kept  dry  while 
laying  the  sewer.    After  the  trench  was  com- 


lift  necessary  to  empty  the  sewage  into  the 
septic  tank.  Each  pump  is  connected  by  a  rope 
belt  to  a  16-horse-power  gasoline  engine,  made 
by  Fairbanks,  Morse  &  Company.  One  pump  is 
of  ample  capacity  to  handle  the  sewage,  the 
other  being  held  in  reserve.  The  power  house 
is  brick,  and  is  33  feet  long,  18  feet  wide,  and 
15  feet  high.  The  septic  tank  Is  92.5  feet  long, 
24  feet  wide,  and  8  feet  deep,  has  concrete 
walls  20  inches  thick  at  the  top  with  an  inside 
batter  of  1  in  8,  and  an  8-inch  concrete  floor, 
and  is  divided  longitudinally  Into  two  compart- 
ments by  a  concrete  wall  8%  feet  high,  12 
inches  thick  at  the  top,  with  a  slight  batter  on 
each  side.  Pour  baffle  boards  in  each  com- 
partment extend  3  feet  below  the  flow  line. 
The  sewage  enters  each  compartment  through 
three  4-inch  T  branches  connected  to  a  10-inch 
header  leading  from  the  pumps.  By  means  of  a 
gate  valve  the  sewage  can  be  carried  directly  to 
the  outlet  sewer  without  passing  through  the 
tank  and  beds. 

From  the  septic  tank  the  sewage  flows  over  a 
weir  Into  the  syphon  chamber  or  dosing  tank, 
24  feet  long,  and  7Vi  feet  wide,  having  a  depth 
of  3Vi>  feet  below   the  water   line.     This   tank 


contains  the  12-inch  automatic  syphons  and  a 
controlling  device  which  discharges  the  sewage 
consecutively  into  the  six  filter  beds.  The  con- 
trolling device  is  operated  by  rising  and  falling 
floats,  and  a  rolling  ball,  and  the  syphons  are 
operated  by  air  valves.  A  similar  device  used 
at  Lake  Forest,  111.,  was  illustrated  in  The 
Engineering  Record  December  6,  1902.  A  12- 
inch  pipe  connects  each  syphon  to  one  of  the 
six  filter  beds,  each  of  which  is  60  feet  square, 
with  a  depth  of  3  feet  of  flne  gravel  taken  from 
a  deposit  at  the  works.  On  each  bed  there  are 
two  carriers  of  plank  10  by  12  inches  in  sec- 
tion with  holes  2  inches  square,  spaced  3  feet 
apart  along  the  bottom  of  each  side,  through 
which  the  liquid  flows  on  to  the  sand.  At  the 
bottom  of  the  beds  there  are  three  lines  of  6- 
inch  tile  drains  parallel  to  the  carriers  to  col- 
lect the  effluent.  These  drains  connect  to  a  30- 
inch  outlet  emptying  into  the  lake.  At  pres- 
ent there  is  a  discharge  on  to  a  bed  every  15 
minutes,  giving  a  period  of  rest  of  an  hour  and 
a  half  for  each  bed. 

The  complete  system  has  now  been  in  oper- 
ation for  some  time.  While  the  number  of 
house  connections  to  the  sewer  have  been  rap- 
idly increasing,  the  amount  of  sewage  handled 
has  been  reduced  from  750  to  500  gallons  per 
minute.  This  decrease  Is  due  to  the  decrease  in 
the  amount  of  ground  water  which  enters  the 
sewer  through  the  manholes  and  joints  of  the 
pipe,  the  surface  which  was  formerly  very  wet 
being  now  dry.  The  whole  plant  with  the  ex- 
ception of  the  pumping  is  operated  automat- 
ically, and  requires  no  constant  attention,  a 
visit  once  a  week  or  so  to  see  that  the  syphons 
are  working  properly,  being  all  that  is  neces- 
sary. The  receiving  well  and  septic  tank  are 
of  suflicient  capacity  to  handle  the  sewage  of 
5,000  people,  but  the  filter  beds  will  have  to 
be  extended  from  time  to  time  as  the  popula- 
tion increases.  The  system  was  designed  by  Al- 
vord  and  Shields,  of  Chicago.  Mr.  C.  W.  Hotch- 
kiss  is  chief  engineer  for  the  Land  Company. 


Power  from  Refuse. 


Refuse  destruction  works  are  in  operation  in 
160  towns  of  Great  Britain,  and  of  that  number 
45  have  decided,  according  to  Mr.  W.  Francis 
Goodrich,  of  London,  in  a  paper  read  before  the 
Institution  of  Electrical  Engineers,  to  combine 
the  destructor  with  electric  works.  The  com- 
bination plants  already  existing  destroy  1,400 
tons  of  refuse  daily.  In  six  towns  20  to  37.8 
kilowatt  hours  are  generated  per  ton  of  refuse. 
In  Darwen  the  average  evaporation  per  pound 
of  refuse  foe  one  year  was  1.25  pounds,  based 
on  10,000  tons  of  refuse.  The  borough  engi- 
neer of  Darwen,  Mr.  R.  W.  Smith  Saville,  is 
authority  for  the  statement  that  2,940,000  gal- 
lons of  water  were  evaporated  with  coal-flred 
boilers  at  a  fuel  cost  of  about  ?6,070  and  that 
the  destructor  boilers  gave  a  net  evaporation 
of  2,520,000  gallons,  which  quantity  would  have 
involved  a  further  expenditure  of  |5,100  for 
coal  had  the  refuse  destructor  not  been  com- 
bined. In  a  test  at  Nelson,  of  473%  hours' 
duration,  29  pounds  of  refuse  were  consumed 
per  square  foot  of  grate  per  hour  (grate  area 
100  square  feet),  1.85  pounds  of  water  were 
evaporated  from  and  at  212  degrees  Pahr.,  per 
pound  of  refuse,  5.5  pounds  of  water,  also 
equivalent  evaporation,  were  evaporated  per 
square  foot  of  heating  surface  per  hour,  and 
the  clinker  amounted  to  30.2  per  cent.  In  two 
shorter  tests  57  and  68.5  pounds  were  burned 
per  hour  per  square  foot  of  grate,  with  equiva- 
lent evaporation  per  pound  of  l.B  and  1.96 
pounds  of  water.  The  temperature  of  the  com- 
bustion chamber  varied  from  1,959  to  2,227  de- 
grees. A  T.,ancashire  boiler.  30x8  feet,  with 
986  square  feet  of  heating  surface,  was  used. 
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The  Curtis  Steam  Turbine. 

Extracts  from  a  paper  read  before  the  American  Philn 
sophical   Society,  by   Mr.   W.  L.   It.   Kmmet. 


The  development  which  this  paper  describes  is 
■based  upon  the  original  theories  and  Inventions 
of  Mr.  C.  G.  Curtis,  of  New  Yorl<,  whose  ideas 
were  first  made  the  subject  of  patent  application 
about  1895.  Since  that  time  these  inventions 
have  been  the  subject  of  experimental  investi- 
gation at  Schenectady  under  the  direction  of 
Mr.  Curtis  and  of  the  General  Electric  Com- 
pany's engineers,  the  object  of  these  experi- 
ments being  to  establish  data  and  laws  which 
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time,  and  since  the  worlc  has  all  been  done  in 
one  place  and  by  a  few  persons  very  little  in- 
formation concerning  it  has  reached  the  public. 
This  paper  is  the  first  printed  matter  which  has 
appeared  on  the  subject.  The  reason  for  this 
immense  demand  and  production  without  pub- 
licity and  in  so  short  a  time,  is  that  the  im- 
provements effected  are  radical  in  economy, 
simplicity  and  efficiency  of  action. 

Every  efficient  steam  engine  must  provide 
means  by  which  a  fair  proportion  of  the  ex- 
pansive force  of  steam  can  be  converted  into 
useful  work.  In  the  engines  of  James  Watt 
and  his  successors  this  result  is  accomplished 


Plan  and  Elevations  of  5,000- 
Kilowatt  Curtis  Turbine 
with  Generator. 


from  150  pounds  gauge  pressure  per  square  Inch 
into  the  atmosphere,  is  capable  of  imparting  to 
itself  a  speed  of  2,950  feet  per  second,  and  if  it  is 
expanded  from  150  pounds  gauge  pressure  into 
a  28-inch  vacuum  it  can  attain  a  velocity  of 
4,010  feet  per  second.  The  spouting  velocity 
of  water  discharged  from  a  nozzle  with  100  feet 
head  is  80  feet  per  second.  These  figures  Illus- 
trate the  very  radical  difference  of  condition 
between  water  turbines  and  steam  turbines.  In 
both  water  and  steam  turbines  the  theoretical 
condition  of  maximum  economy  exists  when 
the  jet  of  fiuid  moves  with  a  velocity  equal  to 
about  twice  that  of  the  vane  against  which  it 
acts.  In  water-wheels  this  relation  is  easily 
established  under  all  conditions,  while  with 
steam  the  total  power  produces  a  velocity  so 
high  that  the  materials  available  for  simple 
wheels  and  vanes  are  not  capable  of  sustaining 
a  proper  speed  relation  to  It  under  practicable 
conditions. 

The  general  arrangement  of  a  turbine  gener- 
ating unit  of  the  Curtis,  type  Is  shown  by  the 
drawings  which  accompany  this  paper.  Its 
functions  may  he  briefly  described  as  follows, 
and  are  Illustrated  by  the  accompanying  cut: 

Velocity  Is  Imparted  to  the  steam  In  an  ex- 
panding nozzle  so  designed  as  to  efficiently  con- 
vert nearly  all  the  expansive  force,  between  the 
pressure  limits  used,  into  velocity  in  the  steam 
itself.  After  leaving  the  nozzle,  the  steam 
passes  successively  through  two  or  more  lines 
of  vanes  on  the  moving  element,  which  are 
placed  alternately  with  reversed  vanes  on  the 
stationary  element.  In  passing  successively 
through  these  moving  and  stationary  elements, 
the  velocity  acquired  in  the  nozzle  Is  fraction- 
ally abstracted,  and  largely  given  up  to  the 
moving  element.  Thus  the  steam  is  first  thrown 
against  the  first  set  of  vanes  of  the  moving  ele- 
ment, and  then  rebounds  alternately  from  mov- 
ing to  stationary  vanes  until  it  is  brought 
nearly  to  rest.     By  this  means,  a  high  steam 
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Diagram  of  Nozzles  and  Buckets. 
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1 — 140   pounds   steam   pressure,    vacuum   28.5   inches. 

'J. — 1411    pounds   steam    pressure,    vacuum    28.5    Inches,  superheat   l.">0  degrees  Fahr. 

.'! — 200   pounds   steam   pressure,   vacuum   28.5   Inches,   -uperheat    l.'iO   degrees  Fahr. 

Comparative  Curves  of  Water  Consumption. 


would  form  a  basis  for  the  correct  design  of 
commercial  apparatus.  The  difficulties  of  such 
an  investigation  are  very  great.  All  new  facts 
must  be  established  by  the  test  of  different 
machines  or  parts  which  are  difficult  and  ex- 
pensive to  produce.  About  two  years  ago  the 
results  of  these  experiments  gave  us  data  which 
showed  great  commercial  possibilities,  and 
since  that  time  work  has  gone  on  on  a  large 
scale  in  the  production  of  commercial  machines. 
The  contracts  for  these  machines  now  aggregate 
230,000  horse-power,  in  turbine-driven  electric 
generating  units,  the  largest  size  so  far  built 
being  7,500  horse-power.  Thus  a  great  Industry 
has  been  brought  into  existence  in  a  very  short 


iu  various  degrees  by  the  application  of  press- 
ure from  the  steam  to  moving  pistons.  In 
steam  turbines  the  expansive  force  imparts 
motion  to  the  steam  itself,  and  this  motion  is 
given  up  to  a  revolving  part  by  impacts  of  the 
moving  steam  upon  it. 

The  Idea  of  the  steam  turbine  is  quite  sim- 
ple, and  is  similar  to  that  of  the  water  turbine 
or  impulse  wheel.  The  practical  difficulty 
which  has  prevented  the  development  of  good 
steam  turbines  lies  in  the  very  high  velocity 
which  steam  can  impart  to  itself  in  expansion, 
and  the  difficulty  in  efficiently  transferring  this 
motion  to  wheels  at  speeds  practicable  for  con- 
struction or  practical  use.      Steam  expanding 


velocity  Is  made  to  efficiently  Impart  motion  to 
a  comparatively  slowly  moving  element.  The 
nozzle  is  generally  made  up  of  many  sections 
adjacent  to  each  other,  so  that  the  steam  passes 
to  the  wheels  in  a  broad  belt  when  all  nozzle 
sections  are  in  fiow. 

This  process  of  expansion  in  nozzle  and  sub- 
sequent abstraction  of  velocity  by  successive 
impacts  with  wheel  vanes  Is  generally  repeated 
two  or  more  times,  the  devices  for  each  repeti- 
tion being  generally  designated  as  a  stage. 
There  may  be  various  numbers  of  stages  and 
various  numbers  of  lines  of  moving  vanes  In 
each  stage.  The  number  of  stages  and  the  num- 
ber of  lines  of  vanes  In  a  stage  are  governed 
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by  the  degree  of  expansion,  the  peripheral  ve- 
locity which  is  desirable  or  practicable,  and  by 
various  conditions  of  mechanical  expediency. 
Generally  speaking,  lower  pheripheral  speeds 
entail  more  stages,  more  lines  of  vanes  per 
stage,  or  t>oth.  Our  genei-al  practice  is  to  so  di- 
vide up  the  steam  expansion  that  all  stages 
handle  about  equal  parts  of  the  total  power  of 
the  steam.  The  losses  and  leakages  of  the 
earlier  stages  take  the  form  of  more  heat  or 
more  steam  for  the  later  stages,  and  are  thus 
in  part  regained.  Much  water  of  expansion, 
which  might  occasion  loss  by  re-evaporation,  is 
drained  out  of  each  stage  into  that  which  suc- 
ceeds it. 

The  governing  is  effected  by  successive  clos- 
ing of  nozzles  and  consequent  narrowing  of  the 
active  steam  belt.  The  cut  shows  part  of  the 
nozzle  open  and  part  closed;  the  arrows  show- 
ing space  filled  by  live  steam.  In  the  process 
of  governing,  the  nozzles  of  the  later  stages  may 
or  may  not  be  opened  and  closed  so  as  to  main- 
tain an  adjustment  proportional  to  that  of  the 
first  stage,  which  is  always  the  primary  source 
of  governing.  Some  improvement  of  light  load 
economy  may  be  effected  by  maintaining  a  rela- 
tive adjustment  of  all  nozzles;  but  in  many 
cases  the  practical  difference  in  economy  is  not 
great,  and  automatic  adjustment  of  nozzle  open- 
ing in  later  stages  is  dispensed  with  in  the  in- 
terest of  simplicity.  In  some  machines  an 
approximate  adjustment  is  maintained  by  valves 
in  later  stages,  which  open  additional  nozzles 
in  response  to  increases  of  pressure  behind 
them.     These  are  used  as  much  for  limiting  the 
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pressures  in  stage  chambers  as  for  maintaining 
the  light  load  economy. 

The  economy  of  the  Curtis  turbine  is  shown 
by  the  accompanying  curves,  which  are  derived 
from  actual  tests  of  the  first  commercial  ma- 
chine of  this  type  completed.  This  machine 
drives  a  dynamo  of  600  kilowatts  capacity.  The 
curves  give  its  performance  at  a  speed  of  1,500 
revolutions  per  minute,  which  is  a  safe  and 
practical  speed  for  commercial  operation,  and 
which  corresponds  to  a  peripheral  velocity  of 
about  420  feet  per  second.  The  results,  with 
superheat,  given  in  these  curves  are  not  derived 
actually  from  tests  of  this  turbine,  but  are  plot- 
ted from  data  obtained  on  smaller  tur.bines. 
They  correspond  to  the  results  obtained  on  tur- 
bines of  other  types,  and  are  undoubtedly  reli- 
able. Curves  1  and  2  show  the  steam  consump- 
tion of  this  machine  in  pounds  per  kilowatt- 
hour  output  at  various  loads  and  under  the  con- 
ditions stated,  curve  2  giving  the  steam  con- 
sumption at  various  loads  with  150  degrees 
superheat.  Curve  3  shows  the  results  which 
could  be  obtained  from  this  turbine  if  it  were 
operated  with  high  pressure  and  a  high  degree 
of  superheat,  these  conditions  of  operation  being 
perfectly  practical  with  the  machine.  It  should 
be  noted  that  these  curves  show  a  very  high 
eflBcIency  at  light  loads,  as  compared  with  re- 
sults obtainable  from  steam  engines,  and  that 
the  efficiency  does  not  fall  off  at  overload  as  it 
must  necessarily  do  with  all  engines  which  oper- 
ate economically  under  normal  full-load  condi- 
tions. This  light-load  and  overload  economy 
is  an  important  feature  of  the  Curtis  turbine, 
and  arises  from  the  fact  that  the  functioning  of 
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its  working  parts  is  virtually  the  same  under  all 
conditions  of  load. 

Curves  4,  5  and  6  show  the  effect  upon  steam 
consumption  of  changes  in  the  steam  pressure, 
the  degrees  of  superheat  and  in  the  vacuum. 
It  will  be  observed  that  the  superheat  and  vac- 
uum curves  are  straight  lines  so  inclined  as  to 
indicate  a  great  advantage  by  the  use  of  all  de- 
grees of  superheat  and  also  an  immense  advan- 
tage in  the  use  of  very  high  vacuum.  The  Cur- 
tis turbine  is  adapted  to  use  effectively  the 
highest  possible  degrees  of  expansion,  while  in 
the  steam  engine  it  is  practically  impossible  to 
provide  for  high  degrees  of  expansion.     As  the 
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Effect  of  Superheating. 

exhaust  pressure  approaches  a  perfect  vacuum, 
the  volume  naturally  increases  at  a  rapid  rate 
— the  volume  of  steam  with  a  29-inch  vacuum 
being  double  that  with  a  _28-inch  vacuum.  To 
handle  high  degrees  of  expansion,  it  would, 
therefore,  be  necessary  to  make  cylinders  of 
steam  engines  very  large,  and  this  increase  of 
size  and  weight  of  parts  fixes  a  practical  limit 
which  cannot  be  passed  without  excessive  cost 
and  complication.  In  the  turbine,  the  highest 
degrees  of  steam  expansion  are  easily  provided 
for,  and  consequently  a  much  larger  proportion 
of  the  total  work  in  steam  can  be  utilized  by 
turbines  than  by  steam  engines. 

The  machine  is  also  so  constructed  that  leak- 
age of  air  into  the  vacuum  chamber  is  easily 
rendered  impossible.  With  turbines  of  the  type 
here  described,  no  oil  comes  into  contact  with 
the  steam,  and  consequently,  condensed  water 
can  be  taken  from  surface  condensers  and  re- 
turned to  boilers.  The  use  of  surface  conden.s- 
ers  under  such  conditions  renders  unnecessary 
the  introduction  of  air  either  in  feed  or  circulat- 
ing water,  and  consequently  makes  possible  a 
very  high  vacuum  with  small  air-pumping  ap- 
paratus. 
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It  is  hoped  that  very  soon  after  the  reading  of 
this  paper  a  5,000-kilowatt  unit,  which  is  now 
complete,  will  be  put  into  operation  in  Chicago. 
This  machine  is  expected  to  give  considerably 
better  steam  economies  than  are  shown  by  the 
accompanying  curves,  and  will  be  superior  par- 
ticularly in  the  matter  of  light-load  perform- 
ance. The  variation  of  efficiency  in  this  ma- 
chine from  half  load  to  50  per  cent,  overload, 
will  not  exceed  ?,  per  cent. 

The  external  appearance  and  dimensions  of 
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this  5,000-kilowatt  unit  are  shown  by  one  of  tho 
drawings  which  accompany  this  paper.  A  com- 
parison between  this  turbine  and  one  of  the 
units  operating  in  the  Manhattan  Railway  Com- 
pany's power  station,  of  the  same  capacity, 
shows  that  the  respective  weights  of  these  cqm- 
plete  units,  exclusive  of  foundation,  are  in  the 
ratio  of  1  :  8,  and  the  saving  in  foundations 
alone  is  a  very  important  item.  Other  draw- 
ings which  accompany  this  paper  show  a  500 
kilowatt  unit  recently  installed,  at  Newport, 
and  also  a  comparison  drawn  to  the  same  scale 
between  this  500-kilowatt  unit  and  a  cross  com- 
pound engine  unit  of  equal  capacity  designed  to 
operate  at  100  revolutions  per  minute.  [The 
area  occupied  by  the  steam  engine  appears  to 
be  over  13  times  that  taken  by  the  turbine.] 

It  has  been  conservatively  estimated  that 
engine  units,  like  those  in  the  Manhattan  Com- 
pany's station,  can  be  replaced  by  turbines  like 
that  in  Chicago,  and  that  the  cost  of  such  re- 
placement can  be  paid  for  by  saving  in  operating 
expenses  in  three  years. 


Notes. 

A  Pneumatic  System  of  Sewage  Disposal  on 
the  Liernur  principle  at  Stansted,  England,  is 
described  as  follows  in  a  recent  issue  of  "The 
Surveyor":  Stansted  is  a  scattered  village  in 
a  hilly  country,  but  the  pneumatic  system 
seems  to  have  worked  well  since  it  came  into 
operation  a  few  months  ago.  The  pumping 
station,  containing  a  receiver,  vacuum  pump 
and  gas  engine,  is  in  the  lowest  part  of  the 
village,  the  sewage  being  conveyed  there  by 
a  network  of  4-inch  iron  pipe  about  1  mile 
long,  with  another  mile  of  house  connections. 
The  receiver  and  pipes  are  kept  in  a  constant 
state  of  partial  vacuum,  so  that  there  is  a 
steady  flow;  but  the  full  vacuum  (about  one- 
flfth  of  an  atmosphere)  is  applied  for  ten  min- 
utes every  morning,  which  completely  clears 
the  bouse  receptacles  and  sewer  pipes,  leav- 
ing them  clean  and  dry.  There  is  no  need  for 
special  flushing,  disinfecting  the  manholes,  or 
ventilating  shafts.  The  work  of  laying  the 
sewers  was  carried  out  by  Mr.  E.  T.  Watts, 
surveyor  to  Stansted  Rural  District  Council. 

The  Wood  Block  Pavements  laid  in  Boston, 
Mass.,  are  referred  to  substantially  as  follows 
in  the  1901  report  of  Superintendent  of  Streets 
James  Donovan.  The  blocks  are  of  long-leaf 
Georgia  or  Florida  yellow  pine,  and  are  laid  on 
a  C-inch  American  cement  concrete  base.  The 
joints  are  filled  with  paving  pitch  or  Portland 
lenieut  grout,  and  the  entire  paving  is  guaran- 
teed for  10  years.  This  paving  has  been  laid 
on  a  level  stretch  on  Newbury  Street,  and  on 
steeper  grades  on  Harvard  Bridge.  Boylston 
und  Tremont  Streets.  That  on  Tremont  Street 
between  Winter  and  Park  Streets  after  being  in, 
service  for  about  18  months  showed  little  evi- 
dence of  wear.  It  has  a  smooth  appearance, 
does  not  crawl  or  become  wavy  or  billowy  as 
does  asphalt,  and  the  entire  paving  seems  im- 
pervious to  moisture.  Close  joints  (made  by 
driving  the  blocks  together  after  every  sixth 
low  laid)  on  grades  over  3  per  cent,  prove  more 
slippery  than  joints  of  from  %  to  V4  inch  filled 
with  Portland  cement  grout.  The  latter  joint 
is  laid  on  Boylston  Street.  Another  reconi 
mendation  for  this  paving,  according  to  Mr. 
Donovan,  is  that  excavations  may  bo  made  and 
the  surface  easily  repaired,  and  within  a  short 
time  no  trace  of  the  patching  will  be  noticeable. 
Some  fault  has  been  found  from  the  fact  that 
the  blocks  "bled,"  as  the  action  of  the  sun  in 
drawing  the  creo-resinate  from  them,  is  called, 
but  the  proportions  of  creosote  and  rosin  have 
been  changed  in  preparing  new  blocks,  and  no 
more  trouble  from  this   source  is  anticipated. 
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Anchor     Approaches     for     the     Quebec 
Cantilever. 


Work  on  the  substructure  for  the  great  1,800- 
foot  span  cantilever  bridge  across  the  St.  Law- 
rence River,  near  Quebec,  has  progressed  dur- 
ing the  last  season,  and  the  anchorage  and  main 
piers,  which  were  described  in  The  Engineering 
Record  of  July  27,  1901,  have  attained  an  ad- 
vanced stage  of .  construction.  The  superstruc- 
ture for  the  main  spans  has  not  yet  been  put 
into  the  shops;  but  work  has  been  commenced 
on  the  214-foot  approach  span  at  the  north  end 
of  the  bridge.  This  span  is  an  ordinary  pin- 
connected  deck  span  which  is  supported  at  the 
south  on  the  north  anchor  pier  and  at  the  north 
end  on  an  abutment  pier  tf^rraced  into  the 
rocky  hillside.  The  lower  chord  Is  over  50  feet 
above  the  coping  of  the  anchor  pier  and  is  sup- 
ported on  a  vertical  steel  rocker-bent  independ- 
ent of  the  main  span.  W.ien  the  cantilever 
truss  is  completed,  this  bent  will  be  entirely 
enclosed  by  its  end  vertical  posts  so  that  the 
anchor  span  will  apparently  be  connected  to 
the  main  trusses,  but  will  in  reality  have  no 
connection  with  them,  except  through  the  Boor 
system. 

By  this  arrangement  the  incongruity  of  ap- 
pearance between  the  slender  columns,  which 
only  support  one  end  of  a  short  span,  and  the 
massive  end  posts,  which  take  the  Rtresses  from 
the  great  trusses,  will  be  avoided  and  the  latter 
only  will  be  visible.  Provision  must  be  made, 
however,  for  the  temperature  movement  over 
the  anchor  pier  and  this  is  accomplished  by 
making  this  end  of  the  approach  span  movable 
through  the  arc  of  a  circle  with  the  foot  of  the 
vertical  bent  as  a  center.  Clearance  is  pro- 
vided for  the  end  of.  the  span  and  the  bent  In- 
side the  end  posts,  and  the  fixed  north  end  of 
the  approach  is  seated  on  pedestals  anchored  in 
the   usual    manner    to   the  abutment   masonry. 


The  approach  span  is  designed  with  four 
lines  of  deep  stringers  for  the  two  railroad 
tracks  and  with  ten  lines  of  shallower  stringeru 
about  5  feet  apart  for  the  roadways  on  both 
sides  of  the  railroad  tracks.  The  bridge  floor 
if.  about  74  feet  wide  over-all  and  is  carried  by 
plate  girder  floorbeams  seated  on  the  top 
chords  and  having  cantilevers  about  20  feet 
long  at  each  end.  The  arrangement  of  the 
floorbeams  and  the  transverse  sway-bracing 
between  trusses  at  intermediate  cross  sections 
corresponds  to  that  shown  in  the  end  elevation 
of  the  bridge  and  rocker-bent  at  the  south  end, 
<;xcept  that  the  connections  for  the  lower  hori- 
zontal struts  and  the  bottoms  of  the  Xbraces 


Caring  for  Shade  Trees. 

The  care  of  public  shade  trees  in  Cambridge, 
Mass.,  has  occupied  the  attention  of  the  Board 
of  Park  Commissioners  during  1902,  judging 
from  the  recommendations  in  their  last  annual 
report.  It  is  stated  that  the  year  was  an  un- 
fortunate one,  in  that  the  trees  were  visited 
with  about  every  form  of  destructive  insect 
known,  including  the  brown-tail  moth,  the 
gypsy  moth,  tussock  moth,  and  the  elm-leaf 
beetle.  Legislation  was  obtained  authorizing 
the  commissioners  to  enter  private  lands  for  the 
purpose  of  cleaning  private  trees,  and  this  has 
been  availed  of  to  a  considerable  extent.     The 
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End      Elevation. 


To  provide  against  any  displacement  at  this 
point,  this  pedestal  is  anchored  laterally  into 
the  masonry  by  an  anchor  chain  deflected  over 
knuckle  bearings  so  as  to  form  nearly  a  quad- 
rant and  engage  reaction  beams  bedded  in  the 
concrete  on  the  opposite  side  of  the  abutment. 
The  first  panel  of  this  chain  is  composed  of  a 
single  line  of  horizontal  eye-bars  which  engages 
the  end  pin  through  the  top  chord  and  pedestal 
and  has  a  sleeve  nut  adjustment  of  5  inches. 
The  remainder  of  the  chain  is  composed  of 
short  lengths  of  double  flat  bars  bored  without 
forging  for  pin  connections,  as  shown  in  the 
detail.  An  initial  stress  in  the  anchor  chain  is 
provided  by  connecting  it  to  the  span  before 
.  the  latter  is  swung  clear  of  its  falsework. 


Main 
,Anchor  Pier 


are  somewhat  varied  to  afford  clearance  for  ■ 
the  heads  of  the  lower  chord  eye-bars.  The 
bottom  lateral  system  consists  of  the  lower 
transverse  struts,  and  the  system  of  single 
angles  X-bracing  them  throughout.  The  top 
lateral  system  consists  of  X-bracing  angles  in 
every  panel  between  the  floorbeams  inside  the 
trusses  and  of  additional  X-bracing  between  the 
floorbeams  outside  the  trusses  in  alternate 
panels. 

Mr.  E.  A.  Hoare  is  the  chief  engineer  of  the 
Quebec  Bridge  Company;  Mr.  Theodore  Cooper 
is  the  consulting  engineer;  and  the  contract  for 
the  superstructure  has  been  let  to  The  Phoenix 
Bridge  Company,  Mr.  John  Sterling  Deans, 
chief  engineer. 


following  extract  is  from  the  report  of  Mr.  J. 
A.  Holmes,  acting  general  superintendent  of 
parks:  Some  work  is  being  done  at  present 
(December)  in  destroying  the  nests  of  the 
brown-tail  moth.  The  egg  clusters  of  the 
gypsy  and  tussock  moths  are  at  present  to  be 
found  on  the  limbs  and  trunks  of  trees,  on 
buildings  and  fences  and  can  be  removed  and 
burned,  or  destroyed  by  painting  with  creosote 
oil,  to  which  a  little  turpentine  or  tar  has  been 
added;  this  can  be  done  most  effectively  during 
the  winter  months.  The  brown-tail  moth  is  at 
present  hibernating  in  the  larval  state  in  nests 
formed  of  dry  leaves  on  the  small  twigs  at  the 
ends  of  the  branches  of  nearly  all  our  trees  and 
shrubs,  but  more  particularly  on  the  pear  trees. 
The  most  effectual  method  of  destroying  this 
insect  is  to  remove  and  burn  the  nests.  This 
should  be  done  during  the  winter,  while  the 
nests  are  easily  discernible.  The  most  effective 
method  of  destroying  the  elm-leaf  beetle  is  by  • 
spraying  when  in  the  larval  state.  This  is  also 
efficacious  in  destroying  the  very  young  brown- 
tail,  gypsy  and  tussock  caterpillars. 
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A  165-Foot  Concrete  Chimney. 

By   James  D.   Schuyler,   M.   Am.    Soc.   C.    E. 


One  of  the  most  notable  pieces  of  construction 
in  concrete  recently  completed  is  the  high 
chimney  built  tor  the  extensive  new  power  sta- 
tion of  the  Pacific  Electric  Railway  Company, 
at  Los  Angeles,  Cal.,  in  July  and  August,  1902. 
This  company  is  building  a  great  networli  of 
suburban  electric  roads,  centering  in  Los  An- 
geles, and  although  the  power  to  operate  the 
system  will  ultimately  be  supplied  by  a  water 
power  plant  on  Kern  River,  the  new  steam  sta- 
tion is  required  in  the  interval  of  construction 
of  the  great  water  power  plant.  Plans  for 
building  this  chimney  of  concrete  were  sub- 
mitted by  Mr.  Carl  L,eonardt,  and  their  adop- 
tion was  urged  on  the  ground  of  the  general 
superiority  of  reinforced  concrete  over  steel  or 
brick  in  the  matter  of  stability  and  strength. 
The  plans  were  accompanied  by  a  bid  which 
demonstrated  that  it  was  also  more  economical 
than  either  brick  or  steel,  and  with  this  strong 
argument  in  favor  of  concrete  the  contract  was 
awarded  to  Mr.  Leonardt. 

The  chimney  is  180  feet  in  height  above  its 
base,  which  is  15  feet  6  inches  below  the  level 
of  the  ground;  and  its  exterior  diameter  above 
the  shoulder  where  It  first  becomes  circular,  is 
15  feet  2  inches,  the  inner  diameter  being  11 
feet.  The  shoulder  is  51  feet  above  the  base, 
and  immediately  above  the  two  flues  which 
enter  the  chimney  from  opposite-  sides.  The 
accompanying  cuts  show  clearly  the  construc- 
tion of  the  stack,  which  consists  of  two  con- 
centric walls,  separated  by  an  air  space  of  11 
to  16  inches,  increasing  in  width  toward  the 
top.  The  outer  shell,  above  the  shoulder,  is  0, 
6  and  5  inches  thick  respectively  up  to  the  cap, 
in  sections  of  about  equal  height,  while  the 
inner  shell  is  5,  4Vi  and  4  inches  thick  respect- 
ively from  bottom  to  top,  in  corresponding  sec- 
tions. 

The  inner  shell  ends  4  feet  below  the  cap  and 
is  free  to  elongate  by  heat  independently  of  the 
outer  shell.  At  intervals  of  30  inches  meas- 
ured around  the  chimney,  the  air  space  is  con- 
tracted for  lengths  of  6  inches  to  a  width  of 
2%  inches.  At  every  5  feet  in  height  this  is 
again  reduced  to  %  inch  by  the  introduction  of 
a  concrete  brick  in  the  wall.  In  this  manner 
the  oscillation  of  either  shell  independently  of 
the  other  is  checked,  and  the  outer  shell  may 
sway  in  the  wind  %  inch  without  bringing 
pressure  upon  the  inner  shell.  The  chimney 
was  built  under  the  Ransome  system,  with  cold- 
twisted  steel  bars,  in  each  shell.  The  hori- 
zontal reinforcement  consists  of  rings  of  %-inch 
bars,  placed  at  intervals  averaging  18  inches  in 
the  inner  shell  and  24  inches  in  the  outer. 
Vertical  %-inch  bars  were  placed  1  foot  apart 
in  the  lower  third  of  the  stack  above  the  flues, 
2  feet  apart  in  the  middle  section,  and  4  feet 
apart  in  the  top  section  of  the  outer  shell.  In 
the  inner  shell,  14-inch  bars  were  used,  spaced 
about  3  feet  apart  in  the  circumference  of  the 
work. 

The  upper  4  feet  above  the  ornamental  cap 
consists  of  a  shell  of  concrete  2  inches  thick, 
reinforced  by  expanded  metal.  The  decorative 
cap  7  feet  high  consists  of  twenty-eight  blocks, 
moulded  on  the  ground  and  hoisted  to  position. 
As  shown,  these  blocks  are  hollow  and  are 
formed  by  a  shell  of  2  inches  of  concrete,  with 
stiffening  cross-partitions,  all  reinforced  by  '%,- 
inch  twisted  steel  rods.  Each  block  weighs 
1,250  pounds  and  the  entire  cap  was  hoisted  and 
set  in  three  days.  The  original  design  con- 
templated a  straight  shaft,  15  feet  in  diameter 
from  the  base  up.  Subsequent  alterations  in 
the  plans  of  the  boiler  house  changing  the  rela- 
tive positions  of  boilers  and  chipiney  necessi- 
tated the   provision  of  two  flue  openings,   on 


opposite  sides,  instead  of  one.  The  extra  open- 
ing would  have  materially  reduced  the  sectional 
area  of  the  chimney  at  this  point,  and  it  was 
deemed  necessary  to  increase  the  diameter  to 
18  feet  for  a  height  of  45  feet  above  the  base. 
This  change  in  diameter  and  form  made  it  nec- 
essary to  build  a  special  mould  for  that  section, 
which  was  rendered  more  difficult  by  the  square 
projections  of  the  flue  openings.  During  the 
time  that  this  base  section  was  being  built  the 
mould  for  the  exterior  of  the  circular  part  had 
to  be  pushed  up  ahead  of  the  work,  and  sup- 
ported on  the  scaffold  by  which  the  interior 
mould  was  raised,  and  from  which  all  the  work 
was  done.  This  obviated  the  necessity  of 
building  the  15-foot  mould  around  the  scaffold- 
ing 45  feet  up  in  the  air. 

Materials.      The  cement  was  California  Port- 
land, manufactured  at  Colton,  60  miles  east  of 


inches  apart,  in  two  layers  in  the  base.  The 
chimney  weighs  approximately  1,430  tons,  and 
the  distributed  load  on  its  base  is  less  than 
two  tons  per  square  foot.  The  foundation  is 
laid  in  a  heavy  stratum  of  river  gravel. 

The  exterior  of  the  chimney  has  not  been 
trowelled,  plastered,  or  washed  over  with  ce- 
ment, but  is  in  the  condition  in  which  it  was  left 
when  the  moulds  were  removed;  yet  it  is  per- 
fectly plumb,  true  and  smooth. 

Other  Concrete  Chimneys.  In  1898  a  chim- 
ney was  built  under  the  Ransome  system  at 
Constable  Hook,  N.  J.,  for  the  Pacific  Coast 
Borax  Co.,  150  feet  in  height,  7  feet  inside 
diameter,  with  an  inner  and  outer  shell.  Dur- 
ing 1901,  a  similar  chimney  was  built  at  Jersey 
City,  for  the  Central  Lard  Company,  lOS  feet 
high  above  top  of  foundation,  8  feet  inside 
diameter.  11  feet  4  inches  diameter  outside,  and 


ERECTION  OF  CONCRETE-STEEL  STACK  IN  SUSPENDED  MOULDS. 


Los  Angeles.  The  sand  was  clean,  washed, 
silicious  sand  from  the  Los  Angeles  River  bed. 
The  broken  stone  used  in  the  inner  shell  was 
a  special  quality  of  red  sandstone  from  the 
Sespe  district,  noted  for  its  hardness  and  heat 
resisting  qualities,  and  in  the  outer  shell  Arroyo 
Seco  crushed  granite  cobbles.  The  concrete 
was  mixed  in  a  Ransome  drum  mixer.  The  ce- 
ment was  tested  carefully  by  the  contractor,  and 
test  blocks  of  concrete  of  the  proportions  used 
in  construction  were  made  daily  and  tested  at 
regular  intervals.  The  proportions  used  on 
the  inner  shell  were  1:2:4,  and  in  the  outer 
shell,  1:2:6. 

The  chimney  contains  approximately  20,000 
cubic  feet  of  concrete,  requiring  850  barrels  of 
cement.  The  steel  embedded  in  the  concrete 
consists  of  10,000  pounds  of  twisted  bars,  and 
4,000  pounds  of  old  rails,  which  were  placed  12 


containing  4,974  cubic  feet  of  concrete  and  8,020 
pounds  of  steel  rods.  It  is  founded  on. piles. 
Two  other  chimneys  of  this  type  about  150  feet 
high  and  7  feet  in  diameter,  inside,  were  erected 
for  the  Singer  Sewing  Machine  Company,  at 
South  Bend,  Ind. 

From  the  drawings  and  photographs  accom- 
panying the  above  description  and  from  the 
preliminary  data  furnished  by  the  Ransome 
Concrete  Company,  of  New  York,  supplement- 
ary particulars  of  the  design  and  construction 
methods  and  details  have  been  prepared.  The 
original  specifications  were  especially  complete 
in  their  requirements  for  the  strength  and  qual- 
ity of  materials,  and  in  outlining  the  method  of 
construction.  They  provided  that  the  neat 
cement  should  develop  tensile  strength  of  500 
pounds  per  square  inch  in  7  days  and  should 
satisfactorily  endure     the    boiling  test.      The 
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crushed  stone  or  gravel  was  required  to  be  1 
inch  or  less  in  size,  and  the  reinforcement  bars 
to  be  of  not  less  than  60.000  pounds  ultimate 
strength,  and  be  able  to  bend  cold  180  degrees 
around  a  bar  of  their  own  diameter,  without 
fracture.  The  pitch  of  the  twist  was  specified 
to  be  ten  to  twelve  times  per  linear  foot  in 
14-inch  bars,  seven   to  eight  times  for  %-inch 


Expanded  Mefu/: 
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cular  reinforcement  bars  were  bent  to  accurate 
curves  and  laid  on  the  surface  of  the  concrete 
as  it  was  tilled  in  the  moulds  with  their  ends 
lapping  from  12  to  18  inches.  The  vertical  re- 
inforcement bars  were  in  convenient  lengths 
spliced  together  with  sleeve  nuts.  Horizontal 
and  vertical  sections  are  given  of  the  original 
design  of  the  stacl<,  so  as  to  show  the  details  of 
the  reinforcement  in  the  foundations  and  the 
anchorage  of  vertical  rails  with  bent  lower  ends 
which  were  provided  in  the  original  design  but 
were  modified  in  the  construction  finally  exe- 
cuted. 

The  system  of  falsework,  scaffolds  and  moulds 
was  a  convenient  and  economical  one,  very  in- 
geniously devised  to  avoid  unnecessary  weight 
and  to  secure  accurate  construction  and  safety 
for  worltmen.  A  falsework  tower  about  6V_. 
feet  square  was  built  up  on  the  center  line  of 
the  chimney  a  little  in  advance  of  the  construc- 
tion of  the  concrete.  It  had  four  4xG-inch  cor- 
ner posts  with  2xl0-inch  horizontal  braces  5 
feet  apart  and  6xl-inch  X-bracing  in  all  panels. 
The  verticals  were  halved  at  the  splices  and  all 
joints  were  bolted.  Across  the  upper  horizontal 
pieces  there  were  placed  two  pairs  of  transverse 
beams  about  16  feet  long  which  cantilevered  5 
feet  beyond  the  sides  of  the  tower  and  sup- 
ported the  moulds.  A  20-foot  beam  at  right 
angles  to  these  was  set  across  them  at  the  cen- 
ter to  support  the  sides  of  the  lower  working 
platform,  which  was  also  to  be  suspended  from 
the  base  timbers  of  the  outer  mould.  The  inner 
and  outer  moulds  were  each  suspended  from 
the  cross  beams  by  four  approximately  equi- 
distant vertical  rods  having  long  threads  at  the 


Revised   Design   of  Stack. 

bars,  five  to  six  times  for  %-inch  bars,  two  and 
a  half  to  three  times  for  %-inch  bars  and  one 
and  one-quarter  to  one  and  one-half  times  for 
1-inch  bars.  These  were  twisted  cold  in  a  l)elt- 
driven  horizontal  machine  and  their  limit  of 
elasticity  was  believed  to  be  considerably  raised 
by  the  process.  The  concrete  was  mixed  wet 
enough  to  run  slowly  down  a  slope  of  1  :  2 
When  dumped  from  a  wheelbarrow.      The  cir- 


Original      Design 

upper  ends  which  engaged  screw  wheels  bearing 
on  the  beams  and  enabled  them  to  be  raised  and 
lowered  as  required. 

Hoisting  was  done  by  electricity  through  the 
center  of  the  falsework  tower,  and  horizontal 
planks  were  supported  inside  the  chimney  to 
provide  working  platforms  for  the  men  who 
deposited  and  rammed  the  concrete  from  the 
inside.     A  light  working  platform  was  brack- 


eted out  near  the  top  of  the  ontside  mould,  and 
it  was  at  first  intended  to  suspend  a  six-sided 
framed  platform  with  enclosing  walls  below 
the  outer  mould,  as  shown  in  the  drawings  of 
the  falsework,  so  as  to  permit  grouting  or  dress- 
ing of  the  surface;  but  when  it  was  decided  not 
to  finish  the  exterior  surface  by  any  special 
treatment,  this  construction  became  unneces- 
sary and  was  replaced  by  a  simple  annular  plat- 
form about  3  feet  wide  which  was  made  with 
radial  pieces  resting  on  two  lines  of  curved 
planks  wedged  out  from  the  chimney  and  sus- 
pended by  light  rods  or  tackles  from  the  out- 
side mould  and  merely  enclosed  by  a  light  hand- 
rail, as  shown  in  the  half-tone  view.  To  prevent 
removing  the  cross  beams  and  to  facilitate  the 
extension  of  the  falsework  tower  as  the  work 
progressed,  a  telescopic  section  24  feet  long  was 
built  inside,  and  at  each  extension  was  first 
moved  up  to  the  required  height,  and  the  bear- 
ings of  the  cantilever  beams  were  transferred 
to  it.  Another  section  of  the  main  tower  was 
then  spliced  on  and  received  the  moulds  and 
platforms  and  so  on.  All  of  the  suspended 
structure  could  be  easily  and  uniformly  raised 
by  men  simultaneously  operating  the  screw 
wheels  on  the  suspender  rods.  The  scaffold 
could  thus  be  disconnected,  the  head  raised  and 
the  uprights  extended  in  about  two  and  one- 
half  hours. 

The  moulds  were  made,  as  shown  by  the  illus- 
trations, with  vertical  wooden  staves  12  feet 
long  bevelled  to  an  angle  of  10  degrees  on  both 
edges  so  as  to  be  in  contact  on  the  face  next 
the  concrete,  on  the  inner  side  of  the  mould, 
and  leave  a  V-shaped  opening  like  a  calking 
joint  outside.  The  staves  were  hooped  together 
with  circular  bands  or  collars  5  inches  thick 
built  up  of  %-inch  strips  of  Oregon  fir  4  inches 
wide  breaking  joints  and  connected  by  special 
forged  jaw  bands  bolted  to  them  at  the  ends 
and  engaging  pairs  of  sleeve  nuts  by  which 
they  could  be  securely  tightened,  as  indicated 
in  the  detail  of  the  adjustment.  The  transverse 
timbers,  shown  in  the  drawing  at  the  foot  of 
the  outside  mould  to  support  the  lower  plat- 
form,^ were  omitted,  and  diagonal  braces,  not 
shown  there,  were  nailed  across  the  hoops,  as 
indicated  in  the  half-tone.  The  moulds  were 
connected  to  the  vertical  suspension  rods  by 
clevises  engaging  riveted  loop  eyes  at  the  upper 
ends  of  Ii4xi4-inch  vertical  bars  12  feet  long 
bolted  to  each  hoop. 

The  spaces  between  the  inner  and  outer  shells 
were  made  with  core  boxes  6  feet  high  ingeni- 
ously constructed,  as  shown  in  the  detail,  so  as 
to  be  easily  adjusted  or  collapsed.  Each  box 
was  made  in  separate  halves  with  the  opposite 
faces  at  the  ends  beveled  to  correspond  with  a 
center  wedge  shown  in  the  large  detail.  It 
was  held  in  place  during  the  concreting  by  the 
%-lnch  bolt  engaging  the  side  strips  beyond 
the  ends  of  the  core  box.  To  collapse  the 
mould,  the  wedges  were  driven  inwards  and  to 
widen  it  vertical  strips  were  added  between  the 
wedge  and  the  center  member.  Vertical  wooden 
strips  %  inch  thick  were  lightly  nailed  to  the 
wedges  of  adjacent  core  boxes  to  form  the  joint 
between  the  webs  of  the  inner  and  outer  shells. 
Construction  was  carried  on  entirely  from  the 
interior  of  the  chimney  where  all  material  was 
raised  by  an  electric  hoist.  The  chimney  was 
built  at  the  rate  of  5  feet  a  day  and  the  con- 
crete was  continuously  deposited  for  each  sec- 
tion and  rammed  in  thin  layers  by  six  of  the 
most  experienced  workmen  selected  from  men 
trained  in  concrete  work  by  the  contractor. 

The  concrete  was  hoisted  in  the  afternoon 
and  the  daily  section  was  completed  about  five 
o'clock.  The  next  morning  the  adjustments 
in  the  hoops  of  the  outside  mould  were  loosened 
and  the  mould  was  raised  and  by  nine  o'clock 
was   again   clamped    securely   to    the    finished 
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chimney  so  as  to  tightly  engage  2  feet  of  the 
upper  part  of  the  concrete  built  fourteen  hours 
previously.  The  inner  mould  and  cores  were 
raised  5  feet  at  the  same  time,  but  were  kept 
l>elow  the  level  of  tfae  outside  mould.  The  out- 
side of  the  outer  shell  was  sprayed  by  water 
under  city  pressure  delivered  through  a  perfor- 
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Enlarged    Detail    of.  Core  Box  at  A  . 
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and  outer  moulds,  each  being  carefully  set  on 
the  permanent  center  mark.  The  core  boxes 
were  accurately  placed  and  their  bottoms  were 
temporarily  closed  by  'o-inch  boards  to  pre- 
vent concrete  from  working  up  into  them.  The 
vertical  reinforcement  rods  were  temporarily 
kept  in  place  by  wiring  them  to  nails  driven  in 
the  tops  of  the  moulds.  Provision  was  made 
for  four  of  them  to  be  made  continuous 
through  the  height  of  the  chimney,  to  project 
into  the  ground  below  the  foundation  and  extend 
5  feet  above  the  top,  with  copper  tips,  so  as  to 
serve  for  lightning  rods  if  desired. 

After  the  outside  mould  was  raised  for  each 
day's  work,  the  top  was  set  with  a  carpenter's 


Working  and 
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Tumbuchles. 


Fixed  and  Movable  Falsework  for  building   Stack. 


Enlarged    Detail  at  B. 
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Moulds,  Fastenings  and  Falsework. 


ate*  circular  pipe  attached  to  the  bottom  of 
the  outer  mould.  On  the  inside  of  the  chim- 
ney the  air  was  cool  and  moist  and  such  a  pro- 
vision was  considered  unnecessary  there.  The 
vertical  reinforcement  bars  and  outer  shell 
were  built  into  foundation  concrete  and  the 
latter  was  carefully  leveled  to  receive  the  Inner 


level  and  the  inner  surface  was  scraped  clean 
after  the  turn  buckles  were  thoroughly  tight- 
ened. Then  iron  pins  were  put  through  the 
holes  in  the  upper  parts  of  the  sides  of  the  core 
boxes  and  they  were  collapsed  and  the  wedge- 
shaped  spreaders  pulled  up.  When  there  was 
difficulty  in  moving  these,  it  was  overcome  by 
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putting  a  bolt  through  the  hole  in  the  top  and 
prying  it  with  pinch  bars  under  each  end.  The 
sides  of  the  boxes  were  then  lifted  out  and  put 
on  the  scaffold  and  they  were  reassembled  with 
the  spreaders  and  inserted  in  the  tops  of  the 
openings,  after  which  the  inner  circular  mould 
was  raised  and  carefully  plumbed  with  the 
center  mark  on  the  foundation.  When  it  was 
occasionally  necessary  to  scrape  the  face  of  the 
inner  mould,  the  order  of  raising  was  reversed 
and  the  core  boxes  were  first  raised,  then  the 
inner  mould  and  then  the  outer  mould.  The 
moulds  and  core  boxes  were  smeared  with 
petroline  as  required  to  prevent  the  adhesion 
of  the  concrete. 

The  ornamental  cap  blocks  were  allowed  to 
set  one  day  before  removal  from  their  moulds, 
and  three  or  more  days  before  handling,  and 
were  not  raised  to  position  until  they  were  at 
least  two  weeks  old.  They  were  carefully  set 
on  wooden  fillers  on  the  level  concrete  top  of 
the  chimney;  dry  mortar  was  rammed  under 
them  to  make  a  firm  bed;  %-inch  rods  were 
laid  in  chambers  cored  through  them,  and  con- 
crete was  rammed  around  them  to  thoroughly 
connect  and  consolidate  them. 


Some  Chicago  Statistics. 

Number  4  of  the  second  volume  of  "Statis- 
tics," published  by  the  city  of  Chicago  contains 
many  interesting  figures  for  the  year  1902,  a 
few  of  which  are  here  given.  Street  cleaning 
aggregated  18,155  miles  and  cost  $14.88  per 
mile  or  $1.67  per  load  of  dirt  removed,  includ- 
ing the  expense  of  removing  weeds  from  355 
miles  of  streets  and  cleaning  229,113  catch- 
basin  inlets.  It  cost  an  average  of  $0.97  per 
load  to  remove  21,268  loads  of  snow.  The  re- 
moval of  1,349,474  cubic  yards  of  garbage  cost 
on  an  average  $0.40  per  yard  or  $2.00  per  load. 
To  the  cost  of  street  cleaning  and  garbage  re- 
moval, however,  there  must  be  added  $39,897 
for  maintaining  the  dumps,  situated  m  the 
most  remote  parts  of  the  city,  necessitating  a 
haul  of  from  2  to  9  miles,  averaging  5  miles,  for 
each  load.  There  are  4,173  miles  of  streets  and 
alleys,  of  which  1,373  are  paved. 

During  the  year  350  miles  of  sewer  were 
cleaned  at  an  average  cost  of  $85.43,  and  12,054 
catch-basins  were  cleaned  at  an  average  cost 
of  $3.18.  The  daily  average  quantity  of  water 
pumped  by  the  ten  stations  was  358,316,000  gal- 
lons. Over  30  miles  of  pipe  were  laid,  mailing 
the  total  in  use  1,919  miles.  There  are  19,645 
hydrants,  15,437  valves  and  7,075  meters  in  the 
system.  There  were  6,099  buildings  erected 
with  an  aggregate  frontage  of  35.5  miles  and 
an  estimated  total  valuation  of  $18,243,000. 
The  total  cost  of  lighting  streets  was  $936,179 
for  11,600,000  candle-power  (estimated),  of  all 
kinds  of  lights.  The  cost  per  arc  light,  muni- 
cipal lighting  plants,  was:  Operation,  $50.64 ;■ 
replacement  and  betterment,  $1.91;  per  cent,  of 
office  expense,  $0.96;  total,  $53.51.  The  total 
number  of  lamp-hours  was  18,104,000,  and  the 
average  cost  per  lamp  per  hour,  1.3325  cents. 


For  Removing  Ice  from  the  Third  Rail,  a  de- 
vice has  been  invented  for  attachment  to  an 
electric  car,  which  consists  substantially  of  a 
polygonal  wheel  with  angular  or  wedge-shaped 
faces  in  the  tread,  which  cracks  and  breaks  the 
ice  or  sleet  on  the  rail  in  advance  of  the  brush, 
so  that  it  may  be  readily  removed  by  the  latter 
and  permit  satisfactory  contact  between  the 
shoe  and  the  rail.  The  axle  of  the  wheel  is 
vertically  adjustable  and  governed  by  springs  in 
a  box  carried  on  horizontal  guide  bars.  When 
in  service  the  wheel  is  intended  to  be  set  in 
contact  with  the  rail  and  to  revolve  with  the 
motion  of  the  car.  It  has  been  patented  by  Mr. 
D.  W.  Urown,  of  New  York. 


April  ii,  1903. 
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Concrete  Pile  Foundations  of  the  Hallen- 
beck  Building,  New  York. 

In  recent  years  concrete  piers  have  largely 
replaced  brick  and  stone  masonry  for  engineer- 
ing and  architectural  substructures.  In  many 
cases  their  use  for  supporting  buildings  on  soft 
ground  involves  considerable  additional  expense 
and  difficulty  in  making  excavations  for  them 
which  are  likely  to  require  costly  pneumatic 
caissons  or  sheet  piling  or  other  kinds  of 
sheathing  and  bracing,  and  may  necessitate 
deep  excavation,  providing  in  any  event  for  the 
extension  of  the  pier  to  solid  stratum,  so  that 
its  load  is  carried  by  direct  pressure  on  an 
unyielding  footing.  These  requirements  are 
often  avoided  by  substituting  for  piers  piles 
which  may  be  driven  without  excavation,  and 
have  their  carrying  capacity  greatly  increased 
by  the  friction  on  their  sides.  The  advantages 
in  the  use  of  piles  Instead  of  deep  and  difficult 
piers  are  in  their  economy,  rapidity  of  con- 
struction and  in  the  avoidance  of  danger  of 
undermining  adjacent  structures  and  of  free- 
dom from  trouble  with  ground  water  or  quick- 
sand. The  connections  between  wooden  piles 
and  the  superstructure  are  generally  limited  to 
different  classes  of  timber,  steel  or  concrete 
platforms  which  are  principally  adapted  only  to 
distributing  the  direct  vertical  pressure  on  the 
piles,  and  it  is  a  desideratum  that  the  piles 
should  be  constantly  saturated  with  ground 
water,  thus  making  it  often   necessary  to  cut 


independent  of  ground  water  during  and  after 
construction  so  as  to  be  equally  satisfactory 
and  durable  in  dry  and  in  wet  soils 
and  to  afford  opportunity  for  simple  and  thor- 
ough connection  with  the  superstructure.  The 
principal  difficulty  in  their  use  has  been  as- 
sumed to  be  in  the  driving  of  them,  but  it  is 
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Pile  Tops  and  Girder  Seat. 


Concrete-Steel    Pile. 


The  ten-story  steel  frame  Hallenbeck 
Building  at  Park  and  Pearl  Streets,  New  York 
City,  has  wall  columns  carried  on  I-beam  gril- 
lages embedded  in  the  concrete  caps  of  clusters 
of  wooden  piles  about  14  feet  long  driven  to 
refusal  and  cut  off  about  40  feet  below  the  curb 
and  about  5  feet  below  the  present  ground 
water  level.  A  20xl02-foot  lot  has  been  ac- 
quired, adjacent  to  this  building,  on  which  a 
ten-story  steel  cage  addition  to  the  old  building 
is  to  be  erected,  extending  it  to  the  adjacent 
wall  of  a  six-story  building  which  has  eccentric 
concrete  foundations  in  sand  and  gravel  at  a 
depth  of  14  feet  below  the  curb  and  about  6  feet 
above  the  present  ground  water  level.  The 
ground  water  level  has  been  lowered  about  3 
feet  within  the  last  two  years,  and  it  is  thought 
that  this  may  be  due  to  the  drainage  of  the 
ground  by  the  rapid  transit  subway  near  by, 
and  that  the  level  may  hereafter  be  still  farther 
lowered  so  that  if  wooden  piles  were  used  for 
the  new  foundations  it  would  be  necessary  to 
cut  them  off  at  a  considerable  distance  below 
the  present  water  line  to  insure  their  future 
saturation.  Twelve  test  borings  were  made  by 
the  usual  water  jet  process,  one  under  each  of 
the  main  columns  of  the  new  building  and 
these  being  carried  down  to  an  average  depth 
of  about  28  feet  below  the  present  grade,  or  40 
feet  below  the  curb,  show  fine  gravel  to  a  depth 
of  about  5  feet,  with  2%  feet  of  fine  sand,  5 
feet  of  coarse  sand,  5  feet  of  sharp  sand,  2^4 
feet  of  fine  gravel  and  beyond  that  compacted 
sharp  sand.  On  the  side  next  to  the  six-story 
building  the  use  of  wooden  piles  would  Involve 
trenching  a  number  of  feet  below  the  bottoms 
of  the  wall  footings  and  it  would  therefore  be 
necessary  to  underpin  them  and  carry  their 
foundations  down  deeper.  The  estimated  ex- 
pense for  this,  added  to  the  cost  of  the  wooden 
piles,  is  larger  than  the  prices  bid  for  driving 
concrete  piles.  The  latter  system  has  therefore 
been  adopted  and  contracts  have  been  awarded 
for  a  substructure  composed  entirely  of  rein- 
forced concrete  piles  extending  to  a  height  of 
about  6  feet  above  the  present  ground  water 
level^where  they  are  to  be  made  integral  with 
the  concrete  grillages  and  concrete  floor  slab,  and 
will  not  require  any  trenching,  extra  excavation 
and  back  filling  or  underpinning  of  the  adjacent 
structure.  The  system  has  been  carefully  de- 
signed so  as  to  avoid  the  use  of  patented  feat- 
ures,   and   preliminai^   piles    have   been   made 
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Transverse  Section. 


them  off  and  begin  the  masonry  at  an  undesira- 
bly low  level  and  perhaps  requiring  difficult  ex- 
cavation below  the  general  level  to  accomplish 
this. 

The  successful  use  of  concrete-steel  piles 
promises  to  combine  the  advantages  of  wooden 
piles  with  some  of  those  of  masonry  piers  and 
to   have   the   further   merits  of   being   entirely 


believed  that  this  has  been  provided  for  and 
they  have  been  recently  used  in  a  number  of 
cases,  as  described  ip  The  Engineering  Record 
of  December  13,  1902,  where  some  computations 
are  made  for  their  strength,  and  in  The  Engi- 
neering Record  of  December  27,  where  an  illus- 
tration is  shown  of  special  forms  of  concrete 
bearing  and  sheeting  piles. 


and  driving  commenced  to  confirm  the  data  nec- 
essary for  the  best  construction  and  operations 
in  the  remainder  of  the  work. 

The  arrangement  of  the  foundations  is  shown, 
in  the  general  plan  and  sections  and  consists  of 
clusters  of  piles  in  two  longitudinal  rows 
which  support  transverse  cantilever  I-beam 
girders  carrying  the  wall  columns  beyond  the 
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centers  of  the  piles.  The  piles  are  28  feet  long 
and  12  inches  square  made  with  1:2:4  Fort- 
land  cement  concrete- with  Vj-inch  crushed  trap 
rock  rammed  longitudinally  in  wooden  moulds. 
The  piles  are  calculated  to  sustain  80,000 
pounds  each,  including  a  load  of  36,000  pounds 
per  square  foot  on  the  concrete  as  allowed  by 
the  New  York  building  laws  for  concrete  piers, 
and  to  receive  an  additional  load  of  44,000 
pounds,  which  is  assumed  to  be  directly  sup- 
ported by  the  four  1  1/  16-inch  soft  steel  vertical 
reinforcement  rods  which  are  bedded  in  the 
concrete  and  are  allowed  by  the  Building  De- 
partment to  work  in  compression  up  to  a  load 
of  7.000  pounds  per  square  inch.  These  rods 
are  tied  together  on  all  sides  by  horizontal 
hooked  wires  5  inches  apart,  and  at  the  bottom 
they  are  bent  to  conform  to  the  angle  of  the 
pyramidal  pile  point  and  are  seated  on  a  solid 
cast  iron  driving  point  which  is  locked  to  the 
pile  by  means  of  embedded  wrought  iron  strips 
bent  90  degrees  at  the  top. 

It  is  proposed  to  build  some  of  the  piles  with 


Types  and  Details  of   Bridge  Construc- 
tion— I. 

By  Frank  W.  Skinner,  C.  E. 


ISTBODUCTORY. 

In  this  chapter  and  those  which  are  to  fol- 
low it  is  the  writer's  purpose  to  present  de- 
scriptions and  illustrations  of  types  of  bridge 
construction  and  give  the  essential  data  of 
notable  or  peculiar  structures.  General  plans, 
sections  or  elevations  are  shown  only  where 
necessary  to  a  clear  description,  and  are  ac- 
companied by  such  details  as  are  novel  or 
characteristic,  without  regard  to  merit.  Good 
and  bad  examples  are  shown,  some  that  are 
curiosities,  some  which  would  be  inexcusable 
in  current  practice  and  some  which  were  per- 
missible when  designed,  but  have  been  super- 
seded because  of  improved  facilities  of  manu- 


made   from    reports    and   society   transactions, 
and  some  from   foreign  periodicals. 

Although  a  few  of  the  structures  and  details 
presented  have  not  been  previously  described 
in  technical  journals,  most  of  them  have  been; 
and  so  these  articles  are  chiefly  a  classified 
collation  of  examples  selected  to  show  the  de- 
velopment of  design  and  to  record  it  for  con- 
venient reference  and  the  comparison  of  works 
actually  built.  No  analyses  or  mathematics 
are  given,  but  references  are  noted  to  avail- 
able published  data.  Where  no  references  are 
given  the  data  has  been  secured  from  personal 
notes,  official  blueprints  or  from  abstracts  of 
reliable  data  in  private  libraries.  In  all  draw- 
ings unnecessary  detail  has  been  eliminated 
and  the  greatest  simplicity  has  been  attempt- 
ed; in  some  cases  the  scale  and  proportions 
have  been  modified  to  emphasize  specific  feat- 
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a  central  jet  pipe  as  indicated  in  the  accom- 
panying detail,  but  which  was  not  inserted  in 
the  piles  already  made.  The  concrete  extends 
2  inches  above  the  tops  of  the  rods,  so  as  to 
form  a  seat  for  the  follower  or  driving  cap,  but 
It  is  intended  after  the  piles  are  driven  to  cut 
away  5  inches  of  it,  as  shown  by  the  dotted 
lines,  so  as  to  leave  the  rods  projecting  to 
engage  the  grillage  which  will  be  built,  as 
shown,  in  a  solid  mass  16  inches  thick  thor- 
oughly reinforced  by  longitudinal  and  trans- 
verse rods  and  carefully  surfaced  to  receive  the 
ends  of  the  cantilever  girders. 

Mr.  H.  C.  Pittman  is  the  architect,  and  Mr. 
F.  A.  Burdette,  C.  E.,  consulting  engineer  for 
the  steel  construction,  designed  the  substruc- 
ture, the  contract  for  the  latter  having  been 
awarded  to  Walter  Reid  &  Company. 


A  Street  Sprinkler  designed  to  take  Its  supply 
of  water  while  in  motion  from  a  ditch  at  the 
side  of  the  roadway  has  been  used  in  Fresno, 
Cal.,  for  two  seasons,  according  to  City  Engineer 
I.  Teilman,  but  has  now  been  discarded. 


■  Trenton  Bridge  Over  the  Delaware  River. 

facture  and  advance  in  practice.  As  tar  as 
data  have  been  available  the  selections  have 
been  simply  to  illustrate  the  developments  and 
wide  variations  in  actual  construction  and 
serve  simply  as  records  and  for  suggestions  of 
characteristics  to  be  copied,  modified  or 
avoided. 

Where  scale  drawings  were  not  available, 
sketches  have  been  made  to  show  arrange- 
ment and  details  regardless  of  exact  dimen- 
sions. Many  interesting  and  important  exam- 
ples are  not  included,  but  the  descriptions  il- 
lustrate, as  far  as  the  data  was  readily  avail- 
able, most  of  the  typical  and  remarkable  feat- 
ures of  design,  and  some  eccentricities,  in 
American  practice  and  a  few  In  European 
which  are  notable,  important,  curious  or  of 
practical  value,  except  those  which  are  of  such 
simplicity  and  standard  use  as  to  be  univer- 
sally familiar  to  persons  interested  in  the  sub- 
ject. The  majority  of  the  descriptions  have 
been  condensed  or  amplified  from  the  pages 
of  The  Engineering  Record  or  from  notes  made 
by  the  writer  In  its  service;   some  have  been 


ures;  sometimes  relative  thicknesses  and 
clearances  have  been  magnified  and  rivet  spac- 
ing assumed  or  the  distinction  between  shop 
and  field  driven  rivets  neglected  unless  essen- 
tial to  the  points  involved.  Figured  dimen- 
sions are  accurate,  and  generally  the  leading 
proportions  are  reliable,  even  if  only  sketched: 
but  the  drawings  are  never  intended  for  work- 
ing drawings,  being  used  solely  to  show  the 
arrangement  and  relation  of  different  parts, 
and  the  special  features  of  details  and  con- 
nections. 

PART   1.— ARCHES. 
Chapter  1. — Wood  and  Iron  Trusses. 
The  first  examples  of  trussed  arches   were, 
of  course,  built  of  wood,  and  the  earliest  bridge 
of  this  type  on  record  is  one  erected  104  A.  D. 
across  the  Danube   River  by  the  Roman   Em- 
peror Trajan,  and  described  in  The  Engineer-. 
Ing  Record.  September  19.  1891,  and  February 
20,  1892.     Dion  Cassius   says  that  there  were 
170-foot  timber   arches    supported    on   twenty 
stone  piers  60  feet  square  and   150  feet  high, 
dimensions  which  do  not  seem  credible  for  that 
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date.  The  Engineering  Record  of  February  20, 
1892,  mentions  a  390-foot  span  built  over  tlie 
Limmat,  in  the  middle  of  the  eighth  century 
and  believed  to  have  been  a  combination  of 
tlinber  arches  and  trusses.  In  1809  the  Bam- 
berg bridge  over  the  Regnitz  was  erected  with 
an  arch  of  206  feet  span  and  only  16%  feet 
rise.  Its  ribs  were  built  up  of  several  thick- 
nesses of  planks;  a  detail  of  construction  com- 
mon in  Europe  in  the  beginning  of  the  nine- 
teenth century. 

In  a  paper  on  American  Railroad  Bridges, 
published  in  the  "Transactions"  of  the  Ameri- 
can Society  Civil  Engineers  for  July,  1899,  Mr. 
Theodore  Cooper,  C.  E.,  traces  the  history  and 
development  of  long  span  bridges  in  this  coun- 
try  and   describes   wooden    arches   at   Easton, 


secured  by  lV4-inch  bolts  with  keys  instead  of 
nuts.  The  floorbeams  were  single  12xl3-inch 
timbers  carried  on  pairs  of  15xl8-lnch  string- 
ers bolted  across  the  vertical  posts,  which 
were  dapped  over  them  and  the  bottom  chord 
timbers.  The  trusses  were  connected  by  up- 
per transverse  struts  with  solid  knee-braces, 
and  were  always  protected  by  a  double  pitched 
roof.  After  nearly  ninety  years'  service  five- 
sixths  of  the  original  timber  was  BtlU  good  and 
sound. 

The  Waterford  bridge  over  the  Hudson  River 
was  built  in  1804,  and  was  still  in  use  and  in 
good  condition  in  1890.  It  has  four  spans  with 
clear  lengths  of  154,  161,  176  and  180  feet  with 
three  lines  of  simple  rectangular  trusses  about 
15  feet  deep  over  all  and  17  feet  apart  on  cen- 


They  were  divided  by  radial  posts  into  panels 
about  16  feet  long,  with  wooden  X-braces  and 
iron  diagonal  main  ties  in  each.  The  bottom 
chords  were  made  of  three  tiers  of  timbers 
keyed  together,  the  ends  of  the  top  chords  were 
anchored  by  inclined  tension  rods  to  the  abut- 
ment masonry,  and  both  top  and  bottom  chords 
were  connected  by  transverse  horizontal  struts. 
The  Schuylkill  Permanent  Bridge  at  Phila- 
delphia was  finished  in  1806,  and  had  two  spans 
of  150  feet  and  one  of  195  feet  clear.  There 
were  three  lines  of  arch  trusses  about  20  feet 
apart  with  a  rise  of  about  20  feet  In  the  bot- 
tom chord  and  about  10  feet  in  the  top  chord 
from  abutment  to  center  of  middle  span.  The 
trusses  were  about  20  feet  deep  in  the  middle 
and  about  35  feet  deep  at  the  piers.  The  bot- 
tom chords  had  skewback  seats  on  both  sides 
of  the  piers,  above  which  the  top  chords  were 
continuous.  The  roadway  was  "through,"  par- 
allel to  the  top  chord  and  cambered  in  a  con- 
tinuous curve  from  abutment  to  abutment.  The 
bridge    was    roofed   and   had    transverse    top 
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Waterford,  Philadelphia,  and  Trenton.  Three 
163-foot  spans  were  built  across  the  Delaware 
River  at  Easton,  Pa.,  in  1805  and  remained  in 
use  for  about  90  years.  Each  span  had  two 
trusses  about  27  feet  apart  in  the  clear,  20 
feet  deep  over  all  in  the  middle  and  34  feet 
deep  at  the  ends.  The  centers  of  the  floor- 
beams  were  supported  by  an  intermediate  arch 
rib  like  the  lower  parts  of  the  side  trusses. 
The  bottom  chords  were  made  of  two  15x18- 
inch  timbers  bolted  together  through  the  ends 
of  the  vertical  posts,  which  acted  as  keys.  The 
two  end  panels  were  reinforced  by  pairs  of  9x 
18-inch  side  pieces.  The  15xl8-inch  top  chord 
was  reinforced  by  an  8xl5-inch  thrust  piece 
bolted  to  the  under  side  between  the  vertical 
posts.     The   tops   of  the   inclined    posts    were 


ters.  There  were  vertical  posts  about  12  feet 
apart  and  intersecting  diagonals  In  every  pan- 
el. Each  truss  was  reinforced  by  an  arch  rib 
consisting  of  two  8xl6-inch  timbers  bolted  on 
opposite  sides.  They  had  20  feet  rise,  were 
tangent  to  the  top  chords  at  mid-span,  and 
were  seated  at  the  ends  on  skewback  pieces 
bolted  to  the  extended  lower  parts  of  the  ver- 
tical end  posts,  which  were  carried  down  on 
the  faces  of  the  piers. 

The  Colossus  bridge  over  the  Schuylkill  Riv- 
er, at  Fairmount,  Philadelphia,  was  built  in 
1812  and  destroyed  by  fire  in  1838.  It  had  a 
span  of  about  340  feet  and  rise  of  about  20 
feet.  The  trusses  had  top  and  bottom  chords 
curved  to  different  radii,  and  were  about  20 
feet  deepin  the  middle  and  30  feet  at  the  ends. 


chord  struts  and   sway  bracing  under 
the  floor  at  the  piers. 

The  highway  bridge  over  the  Dela- 
ware River,  at  Trenton,  had  tour-arch 
spans  of  161,  186,  198  and  203  feet, 
clear.  It  was  finished  in  1806  and  re- 
moved in  1875.  There  were  in  each 
span  five  arch  ribs  with  bottom  chords 
and  counter  brace  diagonals.  Each  rib 
was  32  inches  deep,  built  up  of  4-inch 
planks  laid  flat  and  breaking  joints. 
The  ribs  had  rise  of  about  30  feet  and 
were  connected  in  the  middle  by  X- 
bracing,  which  extended  as  near  the 
ends  as  there  was  clearance  for  traffic. 
The  fioor  was  suspended  from  the  ribs 
by  iron  verticals  16  feet  apart  for  the 
outside  and  8  feet  apart  for  the  inside 
ribs.  The  ends  of  the  spans  were 
braced  laterally  by  semi-arch  ribs  50 
feet  long  splayed  out  each  side  to  a 
width  of  about  50  feet  on  the  abut- 
ments. In  1848  one  line  of  trusses  was 
reinforced  and  another  line,  added  to 
carry  a  railroad  track. 

Mr.  Cooper  also  describes  several 
other  long  span  arch  bridges  built  in 
early  times.  The  Deer  Island  bridge 
across  the  Merrlmac  River  had  a  160- 
foot  arch  span  built  in  1792.  The  Pis- 
•■ataqua  bridge,  near  Portsmouth,  N.  H., 
was  built  in  1794  and  had  a  244%-foot  arch 
span  with  a  rise  of  27%  feet  and  three  trusses 
18%  feet  deep.  It  was  38  feet  wide  and  the 
chords  were  made  of  two  timbers  each,  select- 
ed from  crooked  pieces  corresponding  to  the 
curve.  The  butt  joints  were  staggered  and 
the  chord  pieces  were  connected  by  dovetailed 
keys.  A  similar  236-foot  span  was  built  in  1796 
across  the  Connecticut  River,  at  Hanover, 
N.  H.,  and  fell  of  its  own  weight  in  1804.  White 
pine  timbers  18  inches  square  and  60  feet  long 
were  used  In  its  construction.  A  highway 
bridge  over  the  Mendota  ravine,  near  St.  Paul, 
Minn.,  has  a  192-foot  arch  span  about  95  feet 
in  extreme  height.  There  are  two  hingeless 
Howe  truss  arch  trusses  about  15  feet  deep 
and  18  feet  apart  on  centers  with  about  48  feet 
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rise.  The  chords  are  spliced  with  wooden  flsh 
plates  in  vertical  planes,  and  have  cast  iron 
angle  blocks  for  the  bearings  of  the  web  mem- 
bers. The  lower  chords  are  reinforced  by 
horizontal  adjustable  tension  rods  connected 
to  them  about  one-third  the  distance  from  the 
crown  to  the  skewback.  The  floorbeams  are 
carried  on  vertical  spandrel  posts  from  9  to  11 
feet  apart,  which  are  seated  on  the  top  chords 
at  panel  points  and  are  X-braced  transversely 
but  not  longitudinally. 

The  lower  chords  have  square  ends  seated 
on  cast  iron  skewback  pedestals  which  receive 
the  end  vertical  posts.  The  latter  continue  be- 
yond the  top  chords  to  form  spandrel  posts 
and  are  bolted  between  the  top  chord  timbers, 
which  have  no  end  bearings.  Adjacent  and 
parallel  to  nearly  all  the  radial  members  of 
the  trusses  are  sway  brace  frames  composed 
of  T-shaped  horizontal  top  and  bottom  chord 
transverse  struts  and  3xl0-inch  intersecting 
diagonal  planks  bolted  to  the  radial  web  pieces 
of  the  struts.  On  both  sides  of  the  top  chords 
and  on  the  under  side  of  the  bottom  chord 
3xlO-inch  lateral  X-bracing  is  bolted  between 
the  transverse  struts.  Bevelled  filler  pieces 
are  bolted  on  the  top  chords  at  panel  points 
and  on  them  are  seated  lOxlO-inch  transverse 
beams,  which  form  sills  for  the  spandrel  post 
bents. 

A  highway  bridge  near  Kanday,  Ceylon, 
which  was  described  in  The  Engineering  Rec- 
ord of  December  2,  1893,  has  a  205-foot  span 
with  a  20-foot  roadway  carried  on  four  wooden 
arch  ribs  of  about  20  feet  rise.  Each  rib  is 
composed  of  three  double  beams  about  2  feet 
apart  in  the  clear,  in  the  same  vertical  plane. 
Kach  half  of  a  double  beam  is  composed  of 
two  12-inch  timbers  from  14  to  18  inches  deep 
keyed  together,  side  by  side.  The  three  beams 
of  each  rib  are  keyed  together  with  dovetailed 
pieces  8  feet  apart  and  in  the  centers  of  the 
panels  thus  formed  there  are  radial  iron  rods 
extending  up  to  the  level  roadway  platform 
with  bearing  nuts  on  the  upper  and  lower 
sides  of  the  ribs.  The  ribs  are  connected  by 
transverse  X-bracing  in  radial  planes  and  the 
roadway  is  carried  by  pairs  of  radial  posts  on 
each  side  of  each  rib  at  panel  points. 

Short  and  moderate  length  spans  have  been 
built  with  arch  trusses  having  cast  iron  com- 
pression members,  but  these  are  now  obso- 
lete and  descriptions  of  them  will  be  omitted. 
Steel  and  wrought  iron  structures  will  be  con- 
sidered in  following  chapters. 

(To  be  continued.) 


Theory    and    Calculation    of    the    Two- 
Hinged  Spandrel-Braced  Arch. 


By   Alex.   Rice  .McKlm. 


1.  Introduction. — On  account  of  economy  of 
material  and  stiffness,  the  two-hinged  arch  is 
one  of  the  most  desirable  forms  of  bridges;  but 
many  American  engineers  object  fo  its  use  be- 
cause of  the  difficulties  in  calculation;  while 
slight  and  unavoidable  errors  in  workmanship, 
material  or  construction  cause  the  stresses  to 
vary  from  those  calculated.  For  instance,  the 
Bonn  arch  over  the  Rhine  consists  of  three 
two-hinged  arches.  The  large  middle  span  was 
erected  first  and  allowed  to  stand  during  the 
winter  months  without  the  resisting  thrusts 
from  the  side  spans.  Consequently  the  piers 
gave  somewhat  and,  although  the  spread  was 
slight,  it  was  sufficient  to  effect  the  stresses  in 
all  the  members.  And,  In  the  erection  of  the 
Niagara  railway  arch,  when  the  ends  were 
slackened  off  by  the  adjusting  toggle,  the  upper 
chord  should  have  come  together  first  and  then 
the  lower  chord;  and,  when  released  by  the 
toggle,  there  should  have  been  a  compression 
of  350  tons  in  the  center  upper  chord.    But  In- 


stead, the  lower  chord  came  together  first  and, 
when  the  toggle  was  released,  there  was  a 
clearance  of  %  inch  in  the  upper  chord.  This 
clearance  was  filled  out  by  further  separating 
the  upper  chords,  by  means  of  an  improvised 
device,  and  inserting  wedges  which  were 
thicker  than  the  original  clearance  of  %  inch. 
In  this  way  a  compression  was  forced  into  the 
upper  chord;  but  in  so  doing  the  stresses  in 
all  the  members  were  changed  from  those  cal- 
culated. However,  this  is  not  serious  as,  on 
account  of  the  unreliability  of  the  calculated 
stresses,  the  engineer-in-chief  had  increased 
somewhat  the  areas  of  the  middle  lower  chord. 
The  object  of  this  article  is  to  present  a 
method  by  which  the  two-hinged  arch  can  be 
constructed  so  that  the  stresses  may  be  calcu- 
lated with  some  degree  of  certainty  of  their 
being  those  of  the  finished  structure.  This  is 
accomplished  by  so  erecting  the  structure  that 
the  permanent  loading,  which  forms  a  large 
proportion  of  the  whole  loading,  may  be  con- 
sidered as  statically  determinate.  The  article 
follows  the  lines  of  investigation  developed  by 
Mohr,  Winkler  and  Mueller-Breslau.  Also,  the 
wind  stresses  have  received  more  attention  than 
is  usual.  The  results  show  that  it  is  a  very 
important  factor  in  proportioning  the  sizes  of 
members  and  cannot  be  guessed  at  or  rudely 
estimated.  The  form  of  arch  treated  is  the 
one  which  will  probably  be  most  frequently 
used  in  the  future;  that  is,  the  symmetrical 
two-hinged  spandrel-braced  aixh  with  a  hori- 
zontal upper  chord  divided  into  panels  of  equal 


of  a  unit  force  at  each  panel  point  must  be  de- 
termined. This  IS  done  by  the  principle  of 
virtual  work.  Consider  the  truss  as  without 
weight,  fixed  at  the  left  support  and  free  to 
move  horizontally  without  friction  at  the  right 
support.  With  a  vertical  unit  load  at  any 
upper  chord  joint  as  E,  see  Fig.  1,  let  g  rep- 
resent the  vertical  deflection  of  that  joint  and 
j  the  outward  horizontal  displacement  of  the 
right  or  free  support.  And  with  outward  hori- 
zontal forces  of  unity  at  the  supports  J  and  J' 
acting  alone  on  the  truss,  let  d  represent  the 
vertical  deflection  of  any  upper  chord  joint  as 
E  and  s  the  outward  horizontal  displacement 
of  the  right  support. 

If  the  load  at  E  be  applied  gradually.  In- 
creasing from  zero  to  one,  it  will  perform  the 
work  1  •  jr  ■  1  -4-  2.  Now  apply  gradually  the 
outward  horizontal  forces  of  unity  at  the  sup- 
ports, without  removing  the  unit  load  at  E, 
and  the  work  performed  by  the  outward  forces 
will  be  1  ■  s  •  1  -H  2  at  the  right  support  and 
1  •  d  at  the  joint  E,  as  the  load  is  further  de- 
flected.    The  work  performed  by  both  would  be 

l-S-l-v-24-l-s-l-h2  +  l-(J. 
If,  however,  the  forces  of  unity  at  the  supports 
be  applied  first  and  then  the  load  at  the  joint  in 
a   similar    manner   as   before,   the    total    work 
would  be 

1  •  S--   1  -:-  2  +  1  •  g  •  1  .^  2  -f   1   ■  ;. 

As  the  work  performed  in  the  two  cases  Is 
the  same,  d  must  equal  ;.  Or,  horizontal  forces 
of  unity  at  the  supports  produce  a  vertical  de- 
flection at  any  joint  which  will  be  the  same  as 


length,  and  a  curved  lower  chord  which  is 
spread  from  the  center  toward  the  supports  for 
stiffness.    See  Fig.  1. 

P.^BT  I. — Theory. 

2.  Statically  Indeterminate. — An  arch  dif- 
fers from  other  structures  in  that  loads  pro- 
duce inward  horizontal  reactions,  as  well  as 
vertical  reactions.  As  there  can  be  no  moment 
at  a  hinge,  the  points  of  application  of  the  re- 
actions are  fixed  by  the  two  hinges,  which  are 
at  the  supports.  With  given  loads  and  un- 
known reactions,  there  are  therefore  four  un- 
known quantities  as  regards  the  outer  forces — 
the  two  components  of  the  reaction  at  each 
hinge.  In  order  to  determine  these  four  un- 
known quantities,  four  equations  of  condition 
are  necessary.  The  equilibrium  of  the  arch 
gives  three  equations:  namely,  the  sum  of  all 
the  horizontal  components  of  the  loads  and 
reactions  must  equal  zero;  the  sum  of  all  the 
vertical  components  of  the  loads  and  reactions 
must  equal  zero;  and  the  sum  of  the  moments 
of  the  loads  and  reactions  about  any  point  must 
equal  zero.  These  three  equations  are  not  suffi- 
cient to  determine  the  four  unknown  quanti- 
ties, and  the  system  is  statistically  indetermin- 
ate as  regards  the  outer  forces.  The  fourth 
equation  of  condition  is  found  by  obtaining  an 
expression  for  the  horizontal  reactions,  from  the 
elasticity  of  the  material  of  the  structure. 

3.  Horizontal  Reactions  for  Vertical  Forces. — 
To  obtain  th«  horizontal   reactions,  the  effect 


the  horizontal  displacement  of  the  free  sup- 
port caused  by  a  vertical  unit  load  applied  at 
that  joint.  A  vertical  unit  load  placed  at  any 
joint  E  will  cause  a  horizontal  displacement  of 
d  at  J'.  And  if  a  horizontal  force  R  be  applied 
at  J',  just  sufficient  to  cause  it  to  resume  its 
former  position,  the  displacement  will  be  s  •  B. 
As  the  two  displacements  are  equal  in  amount 
d  ^  F  •  R,  or. 

R  =  d  -=-  s (1) 

For  any  member,  let  1  represent  its  change 
of  length,  and  h  the  stress  produced  by  inward 
horizontal  forces  of  unity  at  the  supports.  The 
equation  of  equality  between  the  virtual  work 
of  the  outer  and  the  inner  forces  for  inward 
horizontal  forces  of  unity  at  the  supports  will 
be  1   •   s  =   2  7i   •  A.     Then 

R  —  d  -^  ^Ji  ■  C^ (2) 

Equations  (1)  and  (2)  represent  the  in- 
ward horizontal  reactions  caused  by  a  unit  load 
at  any  joint.  Equation  (1)  is  used  for  the 
graphical  method  of  obtaining  the  values  of  R 
by  means  of  the  distortion  diagram.  This 
method  should  be  used,  however,  only  as  a 
check,  on  account  of  the  liability  of  error.  The 
analytical  method  here  described  Is  more  ac-, 
curate,  and  the  results  as  quickly  obtained. 

4.  Vertical  Deflections. — If  the  vertical  de- 
flections of  the  upper  chord  joints  for  hori' 
zontal  forces  of  unity  at  the  supports  are  laid 
off  from  an  a.xis  through  the  supports,  each  di- 
rectly  under    its   panel   point,   the  broken  line 
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connectiug  (.he  extremities  will  be  tlie  influence 
curve  for  the  outward  displacement  of  the  free 
support  from  a  unit  load.  The  influence  curve 
will  coincide  with  a  clote  1  equilibrium  polygon 
of  certain  fixed  vertical  loads  at  the  panel 
points.  And,  if  the  polo  distance  be  taken  as 
unity,  the  moment  of  these  loads  at  any  joint 
will  be  the  vertical  distance  between  the  clos- 
ing line  and  the  equilibrium  polygon  at  that 
joint  and  will  equal  the  displacement  of  the 
free  support  with  a  unit  load  at  the  same  joint. 
Of  these  loads  let  that  at  any  joint,  as  E,  be 
represented  by  F;  and  let  the  ordinate  at  this 
joint  be  d  ,  while  those  of  the  joints  to  the 
left  and  right  are  respectively  d,|_]  andd„_^i; 
and  let  X  represent  the  panel  length.  Then 
similar  triangles  in  the  equilibrium  and  force 
polygons  give 
F  =  [K  -^,.-.)  -  K+l-d„)  ]^A'..(3) 
Next,  take  any  section  of  the  truss  contain- 
ing an  upper  and  its  corresponding  lower  chord 
member,  as  EDNO  and  OF.  Suppose  this  sec- 
tion loaded  at  D  and  F  by  upward  or  minus 
forces  1  -f-  X  and  supported  at  E,  which  may 
be  called  the  nth  panel  point.  The  virtual 
work   of  the  outer  forces  will  be 

[(d,. -''«^.)-('^«+i-rf«)]  ■  ^^x 

which  Is  equal  to  f  in  (3). 

If  a  stress  diagram  be  drawn  for  this  truss 
section,  the  following  proportions  are  obtained 
from  the  similarity  of  the  two  figures: 
V  :  I  —  X  =  X  :  C 
D  :  1  -^  X  =  X  ■  SPC  D  :  C 
C  :  1  ^  X  =  X  {tan  D  -\-  tan  L)   :  C 


L  :   1  -^  X  =  Z 


X  =  X  ■  sec  D  _^  ^  :  G 


sec  L  :  G 

in  which  XJ  represents  the  stress  of  the  upper 
chord  member  DE,  D  of  the  diagonal  DN,  C  of 
the  column  EN,  Z*  ,  j  of  the  diagonal  EO,  L  of 
the  lower  chord  NO,  and  C  ,   j    of  the  column 


FO. 


The  angles  D,  D  ,  .    and  L  represent  the 


angles  which  the  members  DN,  EO,  and  NO 
make  with  the  horizontal.  From  these  pro- 
portions the  stresses  in  the  members  can  be 
expressed  as 

V  —  —  I  -^  C,  D  ^  sec  D  -^  C,  C  —  —  (tan  D 
4-  tan  L)  H-  t'. 


^-fl 


L+i 


X. 


c      =1 

The  virtual  work  of  the  inner  forces  will  be 
the  sum  of  the  products  of  the  change  in  length 
of  each  member  and  its  stress,  and  must  be 
equal  to  F.    Or, 

F  =  -^  Fa  {f-f  A  D  •  sec  /)  +  A  C(tan  D  -\-  tan  L) 

+  i  D  ^  1  •  sec  D_,,  ^  -f  A  i  •  sec  L  -f  A  C ,.  i-^lw 

Let  I,  6,  and  z  represent  for  any  member 
respectively  the  length,  the  area  of  its  cross- 
section,  and  the  vertical  distance  of  its  center 
of  moments  from  an  axis  through  the  supports; 
r  the  perpendicular  distance  of  any  member 
from  its  center  of  moments,  M  the  moment  of 
any  piece  about  its  center  of  moments  with 
inward  horizontal  forces  of  unity  at  the  sup- 
ports, and  K  the  modulus  of  elasticity.  As  the 
change  in  length  A  for  any  member  with 
inward  horizontal  forces  of  unity  at  the  sup- 
ports equals  h  I  -h  Eb,  and  as  ?i  =  3f  -:-  r,  and 
Jl/  =  1  •  2,  then  A  —  z  ■  I  -^  r  ■  E  ■  1). 
Equation  (2)  for  the  horizontal  reactions  from 
a  unit  load  at  any  upper  chord  joint  then  be- 
comes 

Moment  of  forces  F  (4)  at  that  panel  point 
7;      ^  -7 


R 


.(5) 


5.  Vertical  Derections,  Approximate  Formula. 
— In  obtaining  the  horizontal  reaction  Ii,  the 
following  assumptions  can  be  made.  The  elas- 
ticity of  the  web  members  effect  the  deflection 
much  less  than  that  of  the  chord  members  and 
therefore  the  effect  of  the  web  members  may  be 
neglected.     Also  as  the  middle  chord  members 


have  the  greatest  effect,  the  length  of  all  chord 
members  will  be  considered  equal  to  the  panel 
length  X;  and  the  area  of  all  the  upper  and 
all  the  lower  chord  members  each  equal  to  its 
middle  member  a  and  A  respectively.  The  re- 
actions from  the  approximate  formula  based  on 
these  assumptions  vary  but  little  from  those 
of  the  exact  formula;  and  the  flatter  the  arch 
the  nearer  are  the  results  of  the  two.  In  the 
final  calculation  for  arches  of  great  depth,  the 
exact  lengths  of  the  chord  members  can  be 
used  and,  if  great  exactness  is  desired,  the  web 
members  may  also  be  considered.  But  in  the 
preliminary,  and  generally  in  the  final  calcu- 
lations, the  above  assumptions  give  the  hori- 
zontal reactions  sufficiently  close  for  all  practi- 
cal purposes. 

Let  y  represent  z  for  any  upper  chord  mem- 
ber and  y  for  the  lower  chord  members.  The 
stresses  U  and  L  can  bo  represented  by  1  -^  C. 
Formula   (4)   then  becomes 

C\Ea'^EAj~Ea\0''^C'A) 
or  dividing  by  X  -^  £  ■  o 


F  = 


y     ,     i: 

C  "•"  C« 


(6) 


R 


2^  +  2- 


And  the  denominator  of  formula  (5)  becomes 

E-  a\      C*^        C    A  ) 
Dividing    both    numerator    and    denominator 
of  formula  (5)  by  X  -f-  .B  •  a,  gives  as  the  ap- 
proximate formula  for  the  horizontal  reactions 
from  a  unit  load  at  any  upper  chord  joint 
Moment  of  forces  F  (6)  at  that  panel  point 

w~^  ■  ■  ^' 

A 

It  must  be  remembered  that  the  center  of  the 
upper  chord  I  is  not  a  center  of  moments  for 
any  member  and  therefore  there  is  no  Y  at  this 
point.  And  as  the  center  of  the  lower  chord  S 
is  the  center  of  moments  for  two  members,  its 
y  must  be  doubled. 

6.  Horizontal  Reactions  for  Changes  in  Tem- 
perature.— Let  e  represent  the  coefficient  of  ex- 
pansion, t  the  number  of  degrees  rise  or  fall 
in  temperature,  and  m  the  number  of  equal 
panels  into  which  the  span  is  divided.  Con- 
sider the  truss  as  without  weight,  fixed  at  the 
left  support  and  free  to  move  horizontally  with- 
out friction  at  the  right  support.  For  a  change 
in  temperature  t  the  truss  would  change  its 
span  by  the  amount  e  ■  t  ■  m  ■  X.  If  hori- 
zontal reactions  H  be  applied  just  sufficient  to 
cause  the  truss  to  resume  its  former  position, 
the  displacement  will  he  s  ■  H.  As  the  two 
displacements  ara  the  same 

e  •<  ■  mX 


t  ■  in  ■  X  =  s  ■  H  or   H  - 


s 


Applying  the  same  reasoning  as  in  sections 
3,  4  and  5  gives  as  the  exact  formula  for  the 
horizontal  reactions  for  changes  in  tempera- 
ture 

e  ■  t  •  m  ■  X  ■  E 


H  = 


and  as  the  approximate  formula 
t  ■  VI  ■  E 


(8) 


H  = 


a 


.(9) 


■^  C*  ^  C  A 
7.  Reactions  for  Normal  Horizontal  Forces. — 
Normal  horizontal  forces  at  the  upper  chord 
joints  will  be  transferred  to  the  lower  chord 
by  means  of  the  top  struts,  the  columns  and 
the  diagonal  cross  tie-rods  between  the  col- 
umns. These  together  with  the  horizontal 
forces  of  the  lower  chord  joints  will  be  carried 
to  the  abutments  by  means  of  the  lower  chords 
and  the  lower  chord  bracing.  Consider  the 
forces  to  act  in  the  direction  Ss,  see  Fig.  1. 
A  normal  horizontal  load  P  at  any  joint  will 
produce  the  following  reactions:  horizontal 
reactions  W  at  J  and  J'  in  the  opposite  direc- 


tion from  the  load;  horizontal  reactions  H 
parallel  to  J  J',  outward  at  J  and  J'  and  Inward 
at  j  and  j';  and  vertical  reactions  V,  down- 
ward at  J  and  J'  and  upward  at  j  and  j'. 

Two  of  these  reactions  can  be  found  by 
statics.  Let  lo  represent  the  distance  between 
corresponding  joints  of  the  lower  chord  (Jjj  to 
{Ss).     Then 

Vr  =  irJ-...(10)andr=^^J^^^^.    ..(11) 

The  horizontal  reaction  H  is  determined  by 
the  method  of  virtual  work,  the  same  as  for 
vertical  loads  in  sections  1  and  2. 

Consider  the  trusses  as  without  weight,  fixed 
at  the  two  left  supports  and  free  to  move  hor- 
izontally at  the  two  right  supports  without 
friction,  each  truss  in  the  line  of  its  supports. 
Then,  outward  horizontal  forces  of  unity  at 
the  supports  of  one  truss  and  in  the  line  con- 
necting its  supports,  and  similar  inward  forces 
at  the  supports  of  the  other  truss,  will  pro- 
duce a  normal  horizontal  deflection  at  any  joinl 
■which  will  be  the  same  as  the  sum  of  the  dis- 
placements at  the  free  supports  parallel  to  the 
line  of  direction  of  the  forces,  caused  by  a  nor- 
mal horizontal  unit  load  at  that  joint. 

The  approximate  expression  for  the  hori- 
zontal reactions  for  a  unit  normal  horizontal 
load  at  any  joint  reduces  to 

Moment  of  forces  /*'=  —  at  that  ioint 

-=- -M-:^ -C^) 

Pabt   II. — Appi.icahon. 

8.  Description. — The  span  and  depths  of  the 
trusses  are  fixed  by  the  conditions  of  each 
case;  but  generally  the  end  depth  should  be 
at  least  one-flfth  of  ihe  span,  and  the  center 
depth  at  least  one-fortieth  of  the  span.  The 
upper  chord  is  usually  horizontal,  except  for 
the  camber,  which  should  be  greater  than  for 
a  truss  with  parallel  chords;  and  the  upper 
chords  of  the  two  trusses  are  parallel.  The 
joints  of  the  lower  chords  lie  in  a  parabola 
passed  through  the  bottoms  of  the  center  and 
end  columns;  and  spread  for  stiffness  by  giv- 
ing an  outward  batter  of  one-tenth  to  the 
columns.  The  general  outline  of  such  a  bridge 
as  is  here  treated  is  shown  in  Fig.  1.  The  hori- 
zontal projection,  the  vertical  off-set  and  the 
actual  length  of  each  member  should  be  calcu- 
lated. 

9.  Live  Load  Stresses. — The  live  load  as- 
sumed will  depend  upon  the  character  and  the 
location  of  the  bridge.  In  an  eight-column 
Table  numbered  1  place  in  the  first  column  the 
letters  A  to  I,  representing  the  panel  points; 
and  opposite  in  the  other  columns  place  for 
each  panel  the  values  of  the  following  quanti- 
ties :  y,  C,  y  -^  C*,  Y  ^  C,  y'  -:-  C, 
Y*  -I-  C  and  R ;  where  Y  and  y  are  the 
heights  respectively  of  the  upper  and  lower 
chord  joints  above  the  supports,  C  is  the  length 
of  column  and  R  the  horizontal  reaction  for 
a  unit  load  at  the  panel  point.  As  there  are 
two  j/'s  at  the  center  panel  point,  the  values 
for  y  ^  C  and  3/"  -i-  C'-  opposite  I  are  doubled. 

The  horizontal  reactions  R  for  a  unit  load  at 
each  upper  chord  are  calculated  from  formula 
(7).  The  moments  of  the  forces  F  of  formuia 
(6)  are  most  readily  obtained  by  getting  the 
shears  and  then  the  moments  of  the  quantities 
y  H-  C'-  and  Y  -^  C',  divided  by  the  panel  length, 
by  simple  addition.  In  formula  (6)  assume  a 
value  for  a  ^  A.  For  beginners,  who  have  had 
no  practical  experience  to  guide  them,  this 
value  may  be  taken  as  two-thirds  in  the  pre- 
liminary calculations.  Multiply  each  Y  -r-  C 
moment  by  the  assumed  value  of  o  -f-  A  and. 
add  each  product  to  the  corresponding  y  -f-  C 
moment.  These  sums  give  the  total  moments, 
at  each  joint  B  to  I,  and  are  the  numerators 
of  formula  (7). 

Multiply  the  sum  of  the  values  of  y--i-C' 
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from  B  to  H  Inclusive  in  the  sixth  column  of  Ta- 
ble 1  by  two,  to  include  both  sides,  and  the  sum 
of  the  values  of  l"  -4-  C'  in  the  seventh  col- 
umn by  twice  the  assumed  value  of  o  -^  A. 
Add  these  two  products  to  the  value  of  y'  -i-  €' 
for  I  and  the  result  will  be  the  denominator  of 
formula  (7).  Multiply  each  numerator  by  the 
panel  length — if  the  moments  neglected  the 
Iianel  length — and  divide  by  the  denominator. 
The  Quotients  will  be  the  rtQuired  values  K 
of  the  horizontal  reaction  for  a  unit  load  v.t 
each  upper  chord  joint. 

In  a  nine-column  Table  2,  place  in  the  first 
column  the  figures  1  to  16,  representing  the 
number  of  members  of  each  kind.  Over  the 
other  columns  place  in  order  U,  L,  C,  D,  U,  L, 
C  and  D,  representing  respectively  the  upper 
chord  members,  the  lower  chord  members,  the 
columns  and  the  diagonals:  the  first  four  col- 
umns are  for  the  perpendicular  distance  r  of 
each  member  from  its  center  of  moments,  and 
the  last  four  columns  are  for  the  horizontal 
distance  of  each  center  of  moments  from  the 
left  hand  support.  By  means  of  the  quantities 
in  Table  2  and  the  y's  in  Table  1,  the  stresses 
are  calculated  for  an  upward  vertical  force  of 
unity  at  J  and  supported  at  A'  and  J';  and  the 
stresses  for  inward  horizontal  forces  of  unity 
at  the  supports.  The  first  are  placed  in  Table 
3  and  the  second  in  Table  4;  both  tables  are 
arranged  in  a  similar  manner  to  the  first  five 
columns  of  Table  2. 

From  these  tables  are  readily  obtained  sepa- 
rately the  stresses  under  the  above  assump- 
tions caused  by  the  live  loadings  without  the 
horizontal  reactions;  and  also  the  horizontal 
reactions  produced  by  these  live  loadings  and 
the  stresses  the  reactions  produce  in  the  mem- 
bers. The  difference  between  the  two  stresses 
gives  the  resulting  stress  for  any  member. 
Both  of  these  stresses  should  be  placed  in  Tables 
5  to  10,  respectively,  for  the  upper  chord  mem- 
bers, the  lower  chord  members,  the  columns, 
the  main  diagonals,  the  upper  chord  bracing, 
and  the  lower  chord  bracing.  There  should  be 
an  extra  column  for  dead  load  stresses  in  Tables 
6,  7,  9  and  10;  an  extra  column  for  temperature 
stresses  in  Tables  5,  6,  7  and  8;  an  extra  col- 
umn for  wind  stresses  in  Tables  7  and  9;  and 
two  extra  columns  for  wind  stresses  in  Tables 
e  and  10.  There  is  also  a  Table  11  with  one 
column  of  wind  stresses  for  the  cross  diagonal 
tie  rods  marked  T  K.  The  batter  of  the  col- 
umns, besides  influencing  the  stresses  in  the 
trusses,  produce  compression  in  the  upper  chord 
bracing  and  tension  in  the  end  lower  chord 
tie  rod — all  of  which  must  be  taken  into  ac- 
count. 

10.  Dead  Load  Stresses. — The  dead  load  is 
carried  by  the  columns  and  lower  chord.  To 
insure  this  the  lower  chord  members  should 
have  added  to  the  figured  length  of  each  the 
amount  of  its  contraction  under  the  dead  load; 
and,  if  erected  by  means  of  false-work,  the 
main  diagonals,  except  those  in  the  middle 
panels,  are  riveted  up  after  the  whole  of  the 
dead  load  is  on  the  bridge,  drilling  the  holes  in 
the  gusset-plate  connections  to  match  shop 
punched  holes  in  the  diagonals.  If  erected  by 
the  cantilever  method,  one  middle  upper  chord 
member  should  be  omitted  until  after  the  dead 
load  is  all  on  the  bridge,  drilling  the  holes  in 
the  gusset-plate  connectioBiis  to  match  shop 
punched  holes  in  the  chord  member,  which 
chord  member  should  l)e  maile  from  field 
measurements. 

The  dead  load  stresses  are  all  determined  by 
statics  and  placed  in  Tables  6,  7,  9  and  10.  The 
loads  at  the  upper  chord  joints  produce  com- 
pression in  the  upper  chord  struts  A  a  to  I  i 
of  one-tenth,  and  corresponding  tensions  in  the 
end  lower  chord  tie  J  j.  The  lower  chord  loads 
produce  compression  in  the  double  triangular 
lower  chord  bracing  J  k  and  j  K  to  R  s  and 


r  S,  and  tension  in  the  end  lower  chord  strut 
J  j. 

11.  TV'ind  Stresses. — These  are  variously  speci- 
fied, but  the  maximum  is  generally  for  a  force 
of  30  pounds  per  square  toot  of  exposed  sur- 
face for  both  trusses  and  acting  at  the  joints 
of  both  chords.  The  upper  chord  forces  are 
transferred  to  the  lower  chord  by  means  of 
the  upper  bracing,  the  columns  of  the  rear 
truss  and  the  diagonal  cross  tie  rods  T  It  be- 
tween the  columns.  The  stresses  obtained 
should  be  placed  in  Tables  6,  7,  9  and  10. 

12.  Temperature  Siresses.^Assume  a  coeffl- 
cient  of  expansion  e  of  0.0000065  per  Pahr. 
degree  of  temperature,  a  variation  in  tempera- 
ture t  of  75  degrees,  a  modulus  of  elasticity  E 
of  29,000,000  pounds  per  square  inch,  and,  from 
the  stresses  already  calculated,  an  area  a  for 
the  middle  upper  chord  member.  Using  the 
same  denominator  in  formula  (9)  as  found  for 
formula  (7)  in  paragraph  9,  gives  the  great- 
est horizontal  reaction  due  to  changes  in  tem- 
perature. Multiplying  the  quantities  in  Table  3 
by  this  reaction  gives  the  maximum  stresses 
that  can  be  produced  by  a  fall  or  rise  in  tem- 
perature, being  tension  in  one  case  and  com- 
pression in  the  other.  These  stresses  should  be 
placed  in  the  column  reserved  for  temperature 
stresses  in  Tables  5,  0.  7  and  8. 

13.  Filial  Calculations. — From  the  stresses 
given  in  Tables  5  and  6,  calculate  from  the 
given  allowable  stresses  the  area  of  cross- 
section  for  the  middle  upper  chord  member  a 
and  the  middle  lower  chord  member  A.  If  the 
calculated  area  of  a  varies  much  from  the  as- 
sumed value,  or  the  ratio  a  ^  A  much  from  that 
assumed  value,  the  calculations  based  on  these 
assumptions  will  have  to  be  gone  over  again 
with  new  values  based  upon  the  calculated 
stresses. 

14.  Secondary  Systems. — Generally  the  upper 
chords  would  have  a  secondary  system  of  stif- 
fening diagonal  bracing,  the  sizes  depending 
on  the  amount  of  stiffness  derived  from  the 
fioor  system  and  the  number  and  length  of 
panels.  Long  columns  usually  have  secondary 
systems  of  horizontal  bracing  combined  with 
the  diagonal  cross  tie  rods  between  the  col- 
umns, to  economize  material  by  reducing  the 
length  of  columns. 


Extension  of  Water  Supply  of  Hartford, 
Conn. 


Hartford  has  nearly  outgrown  its  present 
source  of  water  supply  and  in  1901  engaged  Mr. 
Allen  Hazen,  of  New  York,  to  study  and  report 
means  for  extension  and  improvement.  An 
abstract  of  this  report,  made  in  1902  and  re- 
cently published,  is  here  presented.  The 
present  supply  is  drawn  from  a  num- 
ber of  impounding  reservoirs  in  small 
watersheds  of  a  hilly  district  in  West 
Hartford,  and  the  capacity  of  this  source 
in  a  dry  year  is  estimated  at  7,500,000  gallons 
per  day,  which  is  equivalent  to  a  per  capita 
consumption  of  80  gallons.  The  recent  intro- 
duction of  meters  has  materially  aided  in  re- 
ducing the  consumption  and  keeping  it  near 
this  reasonable  figure. 

Three  sources  were  studied  for  supplement- 
ing the  present  supply,  the  Connecticut  River  a 
short  distance  above  the  city,  the  Farmingtoii 
River  at  a  point  distant  about  5  miles,  and 
Salmon  Brook,  a  tributary  of  the  Farmington 
River.  The  waters  of  both  rivers  are  polluted 
with  sewage  and  manufacturing  wastes,  but  the 
present  supply  and  Salmon  Brook  are  almost 
free  from  pollution,  hence  the.  river  waters  will 
require  filtration  while  the  brook  water  CQuId 
be  used  without.  Careful  consideration  of  all 
these  supplies  from  various  points  of  view  led 
to  the  recommendation  of  a  slow  sand  filter 
and  pumping  plant  on  the  bank  of  the  Connecti- 


cut River  about  two  miles  above  the  center  of 
the  city.  Low  lift  pumps  will  supply  the  fil- 
ters, and  filtered  water  will  be  pumped  by  high- 
service  engines  from  the  clear  water  basin 
through  the  distribution  system,  all  the  engines 
and  boilers  being  located  In  one  station.  As 
the  present  supply  will  probably  be  nearly  suffi- 
cient in  ordinary  seasons  for  several  years, 
only  a  part  of  this  plant  need  be  built  at  the 
outset  and  this  portion  would  lie  operated  only 
at  such  times  as  the  West  Hartford  supply 
should  be  overtaxed.  The  filters  will  be  of 
vaulted  masonry  construction,  •  although  for 
some  years  open  filters  could  be  used  because 
the  Connecticut  River  water  would  not  be  needed 
during  cold  weather.  It  is  thought,  however, 
that  covered  filters  are  more  satisfactory 
for  such  an  intermittent  service,  and  besides, 
when  the  demands  of  consumption  require  the 
continual  operation  of  the  filter  plant,  covered 
filters  would  be  necessary. 

The  cost  of  construction  of  the  Connecticut 
and  Farmington  River  works  were  estimated  to 
be  about  equal,  but  other  considerations  led  to 
the  preference  for  the  Connecticut  River  sui> 
ply.  The  Salmon  Brook  project  involved  the 
construction  of  either  a  large  masonry  or  a 
large  earth  dam.  The  dimensions  for  the  earth 
dam  would  be  unusual,  the  proposed  water  level 
in  the  reservoir  being  98  feet  above  the  present 
water  level,  the  super-elevation  of  the  dam  15  feet, 
top  width  30  feet  and  slopes  3  to  1  on  each  side. 
The  downstream  slope,  however,  would  be 
broken  into  a  series  of  steeper  slopes  and  berms. 
Even  with  these  dimensions  the  estimated  cost 
of  the  earth  dam  was  less  than  half  that  for  the 
masonry  dam  on  the  same  site. 

Although  the  sewage  pollution  of  the  Con- 
necticut River  is  large,  it  is  much  less  than 
that  of  other  rivers  now  used, as  sources  of  fil- 
tered water  supplies.  The  urban  populations 
on  several  of  these  watersheds  are  as  follows: 
Connecticut  River  above  Hartford,  25  per  square 
mile;  Schuylkill  above  Philadelphia,  98;  Mer- 
rimac  above  Lawrence,  69,  and  the  Hudson 
above  Albany  and  above  Poughkeepsie,  46.  In 
the  last  three  cases  filters  have  been  in  use  for 
some  time  and  the  hygienic  quality  of  the 
water,  so  far  as  can  be  determined,  is  as  whole- 
some as  the  best  waters  from  natural  sources. 


Carborundum  as  an  Abrasive  is  now  widely 
used.  Recently  carborundum  powder  mixed 
with  sodium  silicate  has  been  successfully  ap- 
plied as  .  a  refractory  surfacing  to  furnace 
bricks.  The  bricks  may  be  coated  with  a 
brush  or  by  immersion.  It  is  claimed  that  a 
layer  about  one-twelfth  inch  thick  will  protect 
the  bricks  from  injury  by  temperatures  met  in 
any  ordinary  operations. 

The  Municipal  Engineers  of  the  City  of  New 
York  have  during  the  past  few  months  taken 
the  preliminary  steps  for  organization  as  an 
engineering  society,  as  related  in  Tlie  Engineer- 
ing Record.  At  the  meeting  held  on  April  3, 
1903,  at  the  house  of  the  American  Society 
Mechanical  Engineers,  Mr.  O.  F.  Nichols  was 
elected  temporary  president  and  Mr.  A.  S. 
Tuttle  was  made  temporary  secretary,  both  to 
hold  office  until  permanent  officers  should  be 
.elected.  The  constitution  reported  by  the  com- 
mittee, Mr.  N.  P.  Lewis,  chairman,  was  adopted 
with  a  few  minor  amendments.  A  nominating 
committee  of  15  members,  in  which  each  of  the 
l)oroughs  and  eleven  departments  has  repre- 
sentation, was  elected  and  instructed  to  make 
its  report  to  the  temporary  secretary  within 
two  weeks.  The  first  regular  meeting  of  the 
society  will  be  held  on  April  22,  at  which  time 
permanent  officers  will  be  elected  and  a  paper 
of  interest  will  be  presented.  Additional  enroll- 
ments have  increased  the  membership  to  nearly 
400. 


April  ii,  1903. 

New  Books  Received. 

Under  this  heading  books  received  from  pub- 
lishers will  be  punctually  announced.  Reviews 
may  be  published  in  subsequent  issues.  Pub- 
lishers are  requested  to  send  retail  price  with 
each  boolv. 


Railroad  Construction.  Theory  and  Prac- 
tice. A  text-book  for  the  use  of  students  in 
colleges  and  technical  schools.  Second  edi- 
tion, reset  and  enlarged.  By  Walter  Loring 
Webb,  C.  E.,  Assoc.  M.  Am.  Soc.  C.  E.;  some- 
time Assistant  Professor  of  Civil  Engineering, 
University  of  Pennsylvania,  etc.  New  York: 
John  Wiley  &  Sons.  675  pages,  illustrated. 
Morocco,  price,  $5. 


Book  Notes. 


The  I.\uicTio.\  Motor.  Its  Theory  and  De- 
sign Set  Forth  by  a  Practical  Method  of  Calcu- 
lation. By  Henry  Boy  de  la  Tour,  Chief  Elec- 
trician and  Designer,  Electrical  Department  of 
the  Compagnie  Fives-Lille,  Givors,  France. 
Translated  from  the  French  by  C.  O.  Mailloux, 
M.A.I. E.E.,  M.I.E.E.,  past  president  of  the  New 
York  Electrical  Society.  New  York:  McGraw 
Publishing  Company.  200  pages,  illustrated. 
Price,  $2.50. 

This  book  comprises  nine  chapters,,  and  an 
introduction  by  the  translator  principally  ex- 
planatory of  the  nomenclature  used  in  the 
text.  The  first  chapter,  on  the  revolving  field, 
is  very  clear  and  easily  understood,  and  shows 
the  method  of  deriving  the  constants  which 
enter  into  the  formulae  for  the  maximum  air 
gap  density.  The  diagrams,  however,  lack 
clearness  in  that  both  the  end  connections  of 
the  windings  are  not  shown.  One  end  connec- 
tion only  is  indicated,  and  while  readers  fami- 
liar with  the  subject  may  easily  see  whither 
the  other  ends  lead,  it  is  not  so  ap'parcnt  to  the 
uninitiated.  Chapter  11.  on  the  electro-motive 
forces  induced   by  the  revolving  field,  Chapter 

III.  on  the  electro-magnetic  cou|)le.  and  Chapter 

IV.  on  the  magnetizing  action  of  windings,  are 
all  clear  and  exhaustive.  Chapter  V.  gives  for- 
mulae for  computing  the  resistance  of  short  cir- 
cuiting rings  in  cases  where  the  squirrel-cage 
winding  is  used.  The  suggestions  as  to  relative 
resistances  of  conductors  and  connecting  rings, 
and  the  calculations  relating  thereto  are  nev/. 
Chapter  VI.  is  a  recapitulation  of  the  preceding 
chapters  and  is  good  for  reference.  Chapter 
VII.  on  performance  diagrams  of  induction 
motors  and  Chapter  VIII.  on  practical  applica- 
tions are  both  complete  and  instructive,  and 
Chapter  IX.  treats  of  the  Heyland  motor.  The 
book  has  several  points  of  merit,  among  which 
may  be  enumerated:  The  clear  and  original 
method  of  treatment,  differing  from  most  of  the 
other  methods  heretofore  published;  the  deduc- 
tion of  all  formulae  and  constants  used;  the 
carrying  through  of  every  mathematical  sub- 
stitution or  transformation  so  that  all  the  work 
is  easily  followed,  and  the  fact  that  the  phy«ical 
side  of  the  subject  is  given  some  attention.  In- 
stead of  numbering  the  equations  and  requiring 
the  reader  to  refer  back  to  them,  as  is  custom- 
ary in  many  technical  works,  the  equations  are 
here  repeated  wherever  they  are  required. 


Dimensions  of  Direct-Cijrrkxt  Dynamo-Elec- 
tric Machineh.  By  Carl  Kinsley,  instructor  in 
Physics,  The  University  of  Chicago.  Chicago: 
The  University  of  Chicago.  14  pages,  illus- 
trated. 

This  publication  is  printed  from  Volume  IX. 
of  the  first  series  of  the  Decennial  Publications 
of  the  University  of  Chicago.  It  constitutes  a 
systematic  method  of  calculating  the  dimensions 
of  direct-current  dynamos,  with  an  arrangement 
of  equations  for  determining  the  important  con- 
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stants  of  any  machine  when  the  type  desired  is 
known.  For  illustration,  the  desirable  propor- 
tions are  studied  of  a  30-kilowatt  115-volt  four- 
pole  belted  dynamo,  to  run  at  950  revolutions 
per  minute,  with  parallel  drum-wound  armature 
and  compound-wound  field. 


Letters  to  the  Editor. 


Elastic  Deformations. 
Sir: — Concerning  the  methods  employed  by 
C.  S.  in  the  checking  of  elastic  deformations  of 
steel  structures  in  your  issue  of  March  28,  I  beg 
to  state  that  I  have  used  a  similar  method  with 
great  advantage  and  believe  that  its  adaptaljll- 
ity  in  the  design  of  many  structures  besides 
arches  is  large.  My  latest  application  was  to  the 
design  of  the  A-frame  and  back-stays  for  a  large 
dipper  dredge,  where  it  immediately  revealed 
the  existence  of  much  larger  stresses  than  would 
have  been  detected  by  any  but  the  most  rigorous 
analysis.  While  perpendiculars  drawn  to  the 
center  lines  of  truss  members  are  for  all  prac- 


tical purposes  sufficient,  your  readers  may  be 
interested  in  a  little  device  for  the  drawing  of 
the  curves  of  large  radius,  which  are  theoretic- 
ally involved  in  the  above  method.  The  device 
consists  of  a  frame  carrying  a  pencil  and  two 
rollers,  the  angle  between  the  planes  of  which 
may  be  varied  according  to  pleasure.  The 
angle  at  which  the  rollers  are  placed  will  de- 
termine the  radius  of  the  curve  according  to 
well  known  rules.  I  happened  to  discover  this 
instrument  (a  sketch  of  which  is  included),  in 
"Die  Integraphen,"  Die  Integralkurve  Und*  Ihre 
Anwendungen  von  Br.  Abdank-Abakanowicz. 
Deutsch  Bearbeitet  von  Emil  Bitterli. 
Yours  very  truly, 

E.   P.   Goodrich, 
Chief  Engineer,  Bush  Terminal  Company. 
New  York,  April  4,  1903. 


Desion   01'  Stbel-Conckkte  Beams. 

Sir: — In  the  complete  design  of  steel-concrete 
beams,  several  important  elements  must  be 
carefully  considered.  They  are:  (1)  Tha 
amount  of  steel  needed  to  take  up  the  direct 
tensile  stresses;  (2)  The  steel  and  concrete  re- 
quired tor  direct  compression;  (3)  The  steel 
and  concrete  required  to  take  up  the  maximum 
vertical  reaction;  (4)  The  steel  and  concrete 
required  to  take  up  the  longitudinal  shearing 
stress.  Computations  can  be  made  for  the  de- 
sign of  all  these  elements.  In  what  follows  are 
given  the  formulae  together  with  some  explan- 
atory remarks. 

The  tensile  resistance  of  concrete  will  be 
ignored.  Since  the  deformation  of  concrete  and 
steel  should  be  the  same,  the  compressive  re- 
sistance of  the  steel  must  be  taken  equal  to  the 
compressive  resistance  of  the  concrete  multiplied 
by  the  ratio  of  the  moduli  of  elasticity  of  steel 
and  concrete.  Consider  a  non-continuous  beam 
loaded  uniformly  over  its  entire  span  and  let 
p  =  pounds  per  linear  foot,  I  =  span  in  feet, 
D  =  effective  depth  in  inches,  or  the  distance 
from  the  extreme  fibre  of  beam  to  the  center  of 
the  steel  rods  on  the  tensile  side,  s  =  total  di- 
rect tensile  or  compressive  stress  at  any  point 
X  feet  from  the  support.  This  is  also  equal  to 
the  total  longitudinal  shear  between  the  point 
of  support  and  x  feet  from  the  point  of  support, 
w  =  width  of  beam  in  inches,  p^  =  allowable 
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compressive  stress  in  pounds  per  square  inch 
for  concrete,  and  f  =  allowable  shearing  stress 
in  pounds  per  square  inch  for  concrete. 

The  bending  moment  at  x  feet  from  the  point 
of  support  is 

it'  =   Y    (i-a-) (1) 

In  Ransome's  system  the  stress  is  taken  to 
be  very  nearly  equal  to  the  bending  moment 
divided  by  5/6  of  the  effective  depth.  There- 
fore, the  stress  at  x  Is 

36          l  —  x 
s.^    ^px—^  (2) 

One-third  of  the  effective  depth  is  regarded  for 
simplicity  of  computation  to  be  in  uniform 
compression.      Therefore,  we  also  have 

D 

s,=   -^  w  p  (3) 

Eliminate  Sx  in  equations  (2)  and  (3)  and 
there  results 

r„  _  108    px{J,-x) 

~    5  wpi        W 

Put   X   ~    J_. 

i>«='^.    ^"    (4) 

From  equation  (4),  we  can  obtain  D,  pro- 
vided we  either  know  w  or  assume  a  relation 
between  w  and  D.  With  D  obtained,  s  can  be 
computed  from  equation  (3).  The  steel  is  de- 
signed to  take  up  all  the  stress  given  by  s. 

From  equation  (1)  we  obtain  the  intensity  of 
longitudinal  shearing  stress  (i)  at  x. 

d^^"'-^  =  '5-xifzr('-2-^-) 

or 

f  =  !-L^'-''^^ (5) 

If  i  is  made  equal  to  the  allowable  shearing 
stress  per  square  inch  for  con(;rete  and  if  we 
solve  for  x,  we  obtain 

This  equation  indicates  that  steel  must  be 
added  between  the  support  and  x  feet  from  the 
support  to  take  up  enough  of  the  longitudinal 
shearing  stress  so  that  the  concrete  may  not 
experience  an  intensity  of  shearing  stress  above 
the  allowable. 

With  X  obtained  from  equation  ((!),  substitute 
it  in  equation  (2)  to  obtain  the  total  longitu- 
dinal shearing  stress.  Subtract  from  this  the 
resistance  which  the  concrete  itself  will  offer 
to  the  longitudinal  shearing  stress;  the  differ- 
ence must  be  taken  care  of  by.  steel  suitably 
placed.  The  necessary  width  of  beam  to  avoid 
the  use  of  steel  to  resist  longitudinal  shearing 
stress  is  obtained  from  equation  (6)  by  putting 
X  equal  to  zero. 

^         I  p  1 

to  =  —  .    — ^~  =   n 

5       PiD         15  p,     -^ 

Very  truly  yours, 

Sam'l  D.  Bleich. 

Cincinnati,  O.,  March  20,  1903. 


The  Class  in  Geology  and  Mining  of  the  Mis- 
souri School  of  Mines  and  Metallurgy  will  make 
a  summer  excursion  this  year,  in  charge  of 
Director  Ladd,  to  the  Black  Hills,  Butte  and 
Anaconda  and  the  Yellowstone  Park.  Sim- 
ilar excursions  will  in  the  future  be  a  required 
part  of  the  work.  The  new  catalogue  announces 
that  there  will  be  made,  during  the  spring  and 
summer  months,  as  a  part  of  regular  courses, 
excursions  to  the  Joplin  mining  district  for 
mine  surveying;  to  the  Gasconade  River  for 
field  practice  in  lines  of  communication;  to 
southeast  Missouri  for  geological  field  work; 
and  to  Joplin,  St.  Louis,  Herculaneum  and  the 
Flat  River  district  for  the  study  of  mines  and 
ore-dressing  and  metallurgical  plants. 
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Directory     of     National      Engineering 
Societies. 


Amebica?;  Society  of  Civil  Enuineebs.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57th 
Street  New  York. 

Amesicak  Society  of  Mechanical  BngI' 
KEF.RS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary.  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

Amebican  Institute  of  EIlectkical  Engi- 
NEE38.  Annual  Convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope.  95  Liberty  Street,  New  York. 

Amebican  Institute  of  Mining  En&ineebs. 
Secretary,  R.  W.  Raymond,  99  John  Street.  New 
York. 

American  Wateb  Wobks  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Encineeking  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street.  Philadelphia,  Pa. 

Amebican  Society  of  Heating  and  Ventilat- 
ing Engineebs.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineebs..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Pro.motio.>j  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette.  Ind. 


Personal  Notes. 


Mr.  Elmer  E.  Piper  has  been  appointed  city 
engineer  of  Hagerstown,  Md. 

Mr.  Herbert  A.  Marden  has  been  elected  chief 
engineer  for  Portsmouth,  N.  H. 

Mr.  H.  Sweet  has  been  appointed  superin- 
tendent of  water-works,  Ballston  Spa,  N.  Y. 

Mr.  Peter  E.  Costello  has  been  appointed  di- 
rector of  the  department  of  public  works,  Phil- 
adelphia. 

Mr.  Edward  M.  Bigelow  has  been  appointed 
director  of  the  department  of  public  works, 
Pittsburg. 

Messrs.  Alden  &  Harlow,  architects,  have  re- 
moved their  offices  to  the  Farmers'  Bank  Build- 
ing, Pittsburg. 

Mr.  A.  W.  Newton  has  been  appointed  super- 
intendent of  construction  at  St.  Louis  of  the 
Chicago  &  Alton  Railway. 

Mr.  C.  L.  Gates,  M.  Am.  Soc.  C.  E.,  has  been 
engaged  as  consulting  engineer  for  the  Genesee 
avenue  lift  bridge,  Saginaw,  Mich. 

Mr.  Percy  S.  Davis,  one  of  the  directors  of 
the  Davis  Calyx  Drill  Co.,  has  returned  from  a 
prolonged  business  trip  in  Australia. 

Mr.  M.  G.  Holmes  has  been  appointed  super- 
intendent of  the  Rochester,  Minu  ,  Water  Com- 
pany, succeeding  Mr.  R.    H.  Mills,  resigned. 

Mr.  John  A.  Dodson  has  been  appointed 
superintendent  of  construction  on  the  Southern 
Railway,  in  charge  of  double  tracking  and  new 
work. 

Second  Lieut.  Mark  Brooke,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  ordered  to  report 
for  duty  to  the  senior  officer  of  the  Isthmian 
Canal  Commission. 

Capt.  Chester  Harding,  Corps  of  Engineers, 
U.  S.  A.,  has  been  detailed  to  supervise  the 
construction  of  the  Municipal  Building  for  the 
District  of  Columbia. 

Mr.  J.  L.  Ludlow,  M.  Am.  Soc.  C.  E.,  has 
been  elected  by  the  Columbus,  Ga.,  water  works 


commissioners    as   the   engineer   in   charge   of 
construction  of  municipal   water   works. 

Mr.  J.  Y.  McClintock,  M.  Am.  Soc.  C.  E.,  has 
resigned  his  position  as  commissiouer  of  public 
works,  Rochester,  N.  Y.,  and  is  succeeded  by 
the  deputy  commissioner,  Mr.  Thomas  J.  Ne- 
ville. 

Mr.  K.  C.  Weedin  has  been  appointed  resi- 
dent engineer  of  the  Middle,  Eastern,  and  River 
Divisions  of  the  New  York  Central  &  Hudson 
River  Railroad,  succeeding  Mr.  L.  W.  Tucker, 
resigned. 

Mr.  John  T.  Dickerson  has  resigned  his  posi- 
tion with  the  Chicago,  Burlington  &  Quincy 
Railway,  to  accept  a  position  in  the  bridge  de- 
partment of  the  Chicago,  Rock  Island  &  Pa- 
cific Railway. 

Maj.  William  M.  Black,  Corps  of  Engineers, 
U.  S.  A.,  has  been  relieved  of  his  duties  at 
Washington  Barracks  by  Maj.  Edward  Burr, 
and  has  reported  to  senior  officer  of  the  Isth- 
mian Canal  Commission. 

Mr.  Edward  D.  Rich,  formerly  connected 
with  the  engineering  department  of  Syracuse, 
N.  Y.,  and  recently  assistant  city  surveyor  of 
Utica,  has  been  appointed  city  engineer  of 
Summit,  N.    J. 

Prof.  C.  S.  Slichter,  of  the  University  of  Wis- 
consin, read  a  paper  before  the  Western  So- 
ciety of  Engineers  in  Chicago  on  April  2,  en- 
titled "The  Measurement  of  Underflow  Streams 
in  Southern  California." 

Mr.  Theodore  A.  Leisen,  superintendent  of 
public  parks  and  park  engineer  of  Wilmington, 
Del.,  has  been  selected  by  the  board  of  water 
commissioners  as  consulting  engineer  for  the 
new  reservoir  for  that  city. 

Civil  Engineer  A.  C.  Cunningham,  U.  S.  Navy, 
has  been  detached  from  the  naval  station  at 
New  Orleans  to  the  Naval  Academy;  and  Civil 
Engineer  A.  G.  Menocal  has  been  detached 
from  the  Naval  Academy,  awaiting  orders. 

The  new  Omaha  Water  Board,  Ex-Governor 
J.  E.  Boyd,  chairman,  which  was  appointed  by 
the  governor  under  the  recent  act  of  the  legis- 
lature providing  for  the  acquisition  of  the  Oma- 
ha Water- Works  by  the  city,  has  appointed  Mr. 
Arnold  C.  Koenig,  Assoc.  Mem.  Am.  Soc.  C.  E., 
water  commissioner  and  secretary  of  the  Board. 

Capt.  George  P.  Howell,  Corps  of  Engineers, 
U.  S.  A.,  has  been  relieved  from  duty  at  St. 
Louis  as  secretary  of  the  Mississippi  River 
Commission  and  ordered  to  Charleston,  S.  C,  to 
relieve  Capt.  James  C.  Sanford,  in  charge  of 
river  and  harbor  works  in  that  vicinity,  who 
will  assume  charge  of  similar  work  at  Phila- 
delphia, where  Capt.  Sanford  relieves  Lieut. 
Col.  Charles  W.  Raymond. 

Announcement  has  been  made  of  the  Presi- 
dent's approval  of  the  following  promotions  in 
the  Corps  of  Engineers,  U.  S.  A.,  only  the  new 
rank  being  given:  Col.  David  P.  Heap;  Col 
William  A.  Jones;  Lieut.  Col.  Ernest  H.  Ruff- 
ner;  Lieut.  Col.  Clinton  B.  Sears;  Maj.  George 
A.  Zinn;  Maj.  William  C.  Langfltt;  Capt.  Will- 
iam B.  Ladue;  Capt.  William  J.  Barden;  First 
Lieut.  Ernest  D.  Peek;  First  Lieut.  George  R. 
Spalding. 

The  sub-committee,  composed  of  Rear  Ad- 
miral John  G.  Walker,  U.  S.  N.,  Brigadier  Gen. 
Peter  C.  Hains,  Corps  of  Engineers,  U.  S.  A., 
and  Prof.  William  H.  Burr,  of  Columbia  Uni- 
versity, appointed  by  the  Isthmian  Canal  Com- 
mission to  complete  the  preparations  for  the 
transfer  of  the  canal  property  to  the  United 
States,  sailed  April  9  for  Colon,  and  will  re- 
main on  the  Isthmus  several  months.  Major 
William  M.  Black,  Corps  of  Engineers,  accom- 
panies the  committee. 


Mr.  William  C.  Andrews,  for  the  past  two 
years  associate  editor  of  the  "Street  Railway 
Journal,"  has  accepted  the  position  of  eastern 
representative  of  E.  P.  Roberts  &  Co.,  con- 
sulting engineers,  Cleveland.  Mr.  Andrews  is  a 
graduate  of  the  School  of  Mines,  Columbia  Uni- 
versity, receiving  the  degree  of  electrical  en- 
gineer In  1895.  Since  1900,  when  he  became 
connected  with  the  editorial  department  of  the 
"Electrical  World  and  Engineer,"  he  has  been 
engaged  in  technical  journalism. 

Col.  Amos  Stickney,  Corps  of  Engineers,  U. 
S.  A.,  will  relieve  Brig. -Gen.  Peter  C.  Hains, 
Corps  of  Engineers,  of  his  duties  on  the  Light- 
house Board;  and  Lieut.-Col.  Charles  J.  Allen, 
Corps  of  Engineers,  will  relieve  Gen.  Hains  of 
charge  of  the  river  and  harbor  improvements 
and  fortifications  at  Baltimore.  The  Eastern 
Division  of  Fortifications  and  River  and  Har- 
bor Works  has  been  extended  to  include  Phila- 
delphia, Baltimore,  and  Washington,  and  has 
been  placed  in  charge  of  Col.  Stickney. 


Obituary  Notes. 


Joseph  B.  F.  Navarre,  a  civil  engineer  recent- 
ly connected  with  the  Third  Lighthouse  Dis- 
trict, at  Staten  Island,  N.  Y.,  died  at  his  home 
in  Monroe,  Me.,  March  29,  aged  64. 

William  W.  Card,  second  vice-president  of  the 
Westinghouse  Air  Brake  Co.,  died  April  4,  at 
his  home  in  Pittsburg,  Pa.,  as  the  result  of  be- 
ing struck  by  a  trolley  car.  He  was  educated 
as  a  civil  engineer  and  early  in  life  became  con- 
nected with  railroad  work  in  the  middle  west. 
He  entered  the  service  of  the  Westinghouse 
Company  in  1872,  and  became  secretary  in 
1879.    He  was  71  years  old. 


The  Valparaiso,  Ind.,  Water  Works  suit  was 
recently  decided  by  court  in  favor  of  the  city. 
The  works  were  built  by  a  company  under  a 
50-year  franchise,  reserving  to  the  city  right  of 
purchase,  15  years  after  construction,  on  ap- 
praisal by  "three  disinterested  hydraulic  engi- 
neers." But  the  company  rejected  the  city's 
advances  looking  toward  a  purchase,  and  so  the 
case  went  to  court.  Messrs.  J.  W.  Alvord  and 
D.  W.  Mead,  of  Chicago,  were  the  city's  engineer 
experts,  and  Mr.  H.  B.  Smith,  Bay  City,  Mich., 
and  Mr.  A.  L.  Holmes,  Grand  Rapids,  were  em- 
ployed by  the  company.  The  valuations  pre- 
sented were,  respectively,  $83,106  and  $165,000. 
but  the  latter  was  severely  criticised  by  the 
court.  After  adding  $3,600  to  the  former  esti- 
mate, for  items  not  fully  included,  the  valuation 
was  fixed  by  the  court  at  $86,706. 

Bids  for  Wood  Block  Paving  were  recently 
opened  in  Brooklyn,  N.  Y.,  and  as  this  is  the 
first  time  that  this  material  has  been  proposed 
for  any  extended  amount  of  paving  in  New 
York  City,  it  is  thought  that  the  figures  may  be 
of  more  than  local  interest.  The  total  area  of 
the  several  streets  to  be  paved  under  this  con- 
tract is  15,980  square  yards.  The  lowest  bidder 
was  the  United  States  Wood  Preserving  Com- 
pany, at  $3.77  per  square  yard,  including  the 
5-inch  concrete  foundation.  Although  the  price 
for  this  pavement  seems  high  for  use  in  resi- 
dence streets  at  least,  it  is  claimed  that  the 
advantages  in  the  way  of  maintenance  and 
repair  fully  offset  the  extra  first  cost.  At  the 
same  time  bids  were  opened  for  41.830  square 
yards  of  granite  block  pavement,  35.880  square 
yards  of  Medina  sandstone,  and  10,470  square 
yards  of  asphalt  block.  The  average  prices  per, 
square  yard  of  the  lowest  bids  on  these  types 
of  pavement  were:  Granite,  $4.17;  Medina 
sandstone,  $4.39;  asphalt  block,  $3.32.  These 
prices  include  in  all  cases  the  concrete  founda- 
tion. 
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WATER. 

Jasper,  Ala. — J.  M.  Cianfoid,  nt'  .Tasper.  Is  stated  to 
have  secured  a  fraiu-liise  for  water  works,  to  be  eou- 
slrueted,  at  a  cost  of  Sf2'),0Wt. 

Suisun,  Oal. — F.  Wm.  Gabriel,  Town  Clk.,  writes 
I  hat  it  was  voted  Mar.  25  to  Issue  $25,000  bonds  for 
a  o-in.  pipe  line.  Engineer,  H.  N.  Tracv,  151  San- 
some  St.,  San  Francisco. 

Anaheim,  Cal. — The  Dirs.  of  the  Anaheim  Union 
Water  Co.  are  stated  to  have  approved  plans  of  the 
engineer  for  excavation  of  3  cement-lined  tnnnels. 

Autiocli,  Vol.  —  K.  II.  Wall,  Town  Clk.,  writes  that 
it  was  voted  Mar.  28  to  issue  bonds  to  the  amount  of 
¥2,200  for  water  works  and  IfS.OOO  to  complete  the 
sewerage  system. 

Fountain,  Colo. — Kngineer  Itccd  is  staled  to  have 
completed  i)reliminary  plans  for  2  of  the  series  of  res- 
ervoirs to  be  con.stni<-ted  in  I'l.untain  valley  by  Si. 
Louis  capitalists. 

Denver,  Colo.^lt  is  stated  that  the  Water  Co.  will 
construct  a  new  reservoir  this  year  near  South  Platte 
station,  %  of  a  mile  long  and  about  Vi  mile  in  width, 
with  a  capacity  of  ;i00,00o.000  cu.  ft.  of  water.  It 
will  he  an  adjunct  to  the  4  filter  beds  now  about 
completed.  It  will  cost  $.S00,000.  Mr.  Cheesman. 
I'res. 

Norwalk,  Conn. — It  is  stated  that  bids  are  wanted 
by  Chas.  S.  Glover,  Mayor,  until  May  18  for  $80,000 
water  works    improvement   bonds. 

Bids  will  be  received  by  the  Water  Comrs.  until 
Apr.  22  for  hauling  and  laying  approximately  25,000 
lin.  ft.  of  J(i  iu.  water  main.  Frederick  Buckley, 
Secy. 

Waterbury,  Conn. — Bids  will  be  received  Apr.  14 
by  the  Bd.  of  I'ub.  Wks.  for  constructing  water  con- 
duits in  6  streets  and  catch  basins  on  Washington 
St.     R.  A.  Cairns,  City   Engr. 

Soutliington,  Conn. — The  Secy,  of  the  Southington 
Water  Co.  writes  that  it  is  proposed  to  lay  2 '4  miles 
of  6.  4  and  1^-ln.  pipe,  at  a  probable  cost  of  .il2,(MJ0. 
to  be  done  by  day   lal)oi-. 

Wilmington,  Del.— The  Water  Dept.  has  contracted 
with  the  U.  S.  Sand  Filtration  Co.,  of  Indianapolis, 
Ind.,  to  furnish  plans  and  specltlcations  for  the  new 
reservoir  and  filter  beds  which  are  to  be  built  at  a 
cost  of  about  $500,000. 

Washington,  D.  C. — According  to  press  reports  con- 
tracts for  the  filtration  plant  have  been  awarded  by 
the  War  Dept.  as  follow.s :  Excavating  and  concrete 
work,  Cowardin,  Bradley  Clay  &  Co.,  Richmond,  Va.. 
$989,694  ;  pipe  and  drainage  system,  Brennau  Constr. 
Co.,  Washington.  .$223,535:  sand  and  gravel,  L.  E. 
Smoot,  Washington.'  $487,835.  For  detail  bids  sec 
issue  of  Engiueerlng  Record.  April  4th. 

'  Smithville,  Clu. — It  Is  stated  that  bids  are  wanted 
Apr.  15  for  sinking  an  artesian  well ;  size  of  piping 
to  be  not  less  than  4  in.     C.  A.  Rhodes,  Mayor. 

Columbus,  Go. — The  Water  Works  Comrs.  have  se- 
lected ,T.  L.  Ludlow,  of  Winston-Salem,  N.  C,  to  pre- 
pare plans  and  superintend  the  constru<;tiou  of  the 
city  water  works. 

Statcshoro,  da. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'rwin  Falls.  Idaho. — Allen  &  Mathison,  of  Seattle. 
Wash.,  is  stated  to  have  secured  a  $50,000  contract 
for  constructing  a  portion  of  the  irrigation  canal  to 
be  constnicted  in  Snake  River  valley  ;  the  canal  will 
be  about  C3  miles  in  length,  and  cost  about  $2,000,000. 

Peoria,  III. — It  is  stated  that  a  well  1,700  ft.  in 
depth  and  8  inches  in  diameter  will  be  sunk  at  the 
Insane  Asylum. 

Quiney,  ill. — The  franchise  of  the  present  company 
expires  Aug..  1903.  The  city  has  $200,000  cash  on 
liand  to  ijwchase  this  plant,  oi'  part  payment  on 
same  :  if  no  satisfactory  price  can  be  reached  the  city 
will  cftnstruct  a  new  plant.  If  the  old  plant  is 
acquired  by  city,  considerable  new  pi|>e  will  be  used. 
Address  John  A.  .Steinl)ack,  .Mayor ;  F.  L.  Hancock. 
City  Kngr. 

Eianston,  III. — Bids  are  wanted  Apr.  16  for  con- 
structing a  system  of  H-in.  c.  1.  water  mains  and  ap- 
purtenances in  a  portion  of  4  streets.  .las.  A.  Patten, 
I'l-es.  Bd.  of  Local  Improv 

Elgin,  ///.--Tile  following  bids  are  reportMl  to  have 
been  received  .Mar.  20  f<»r(((>sbaft  and  tunnels  comi>lete 
at  fhe  artesian  wells  and  (/;)  for  Ihe  eli  vatoi- ;  John  11. 
Suiter  &  Co..  Chicago,  III.,  a.  $42,300.  A.  K.  Rutledgc 
&  Co.,  Uockford.  III.,  ii.  $31,300;  h,  $l,80ii.  Hracy, 
Howard  &  Co..  Chicago,  111.  a,  $24,445  ;  6.  $1,300.  John 
J.  O'lleron,  Chicago,   III.,  a,  $23,903;  b,  $2,000. 

Crete,  III. — The  Village  Hoard  is  stated  to  have  de 
elded  to  employ  Sturtevant  &  Todd,  of  Chicago,  III., 
lo  jirepare  plans  for  a  complete  system  of  water 
works. 

Anderson,  Ind. — The  Water  Com.  of  Council  is 
slated  to  have  decided  to  Install  a  filtration  system 
with  a  capacity  of  0,000,000  gals,  of  water  a  day ;  it 
will   probably    cost   about   $75,000. 

Gardiner,  Afc— Chas.  O.  Wadsworth,  City  Clk., 
writes  that  the  Gardiner  Water  District  has  voted  to 
buy  the  works  already  constructed.  Freeman  Patter, 
Chmn.  Water  Works  Trus. 

Itangor,  Me. — See   "Miscellaneous." 

Ilelfast,  Me. — The  Mayor  in  his  annual  address  re- 
ferred to  the  need  of  a  filtration  plant  at  the  water 
works.  A.  P.  Mansfield,  City  Clk.,  writes  that  no 
decision  baa  as  yet  been  made  on  tbia  question. 
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Diixtcr,  Me. — A  press  report  states  that  the  Water 
•  omn.  has  called  lor  bids  to  be  in  Apr.  15  from  6 
dilTerent  firms  dealing  in  iron  pipe,  the  same  to  be 
used  for    the  water  works  to  be  constructed  here. 

Brockton,  Mass. — The  city  will  commence  con- 
struction of  a  pumping  station  in  the  near  future. 
About  400-H.-P.  will  be  provided  for.  It  is  proposed 
to  lay  this  year  about  ti  miles  of  24-in.  force  main 
in  addition  to  the  regular  work.  Chas.  R.  Felton, 
City  Engr. 

Newburyport,  Mass. — The  Camden  Iron  Co.,  of  Cam- 
den, N.  J.,  is  stated  to  have  secured  the  contract  for 
123  tons  of  12-in.  c.  1.  pipe,  at  $.'i0.f>5  per  ton,  and 
castings  at  $55  per  ton. 

Ilouahton.  Mieh.—^V.  W.  Cappeien.  TiOl  Oneida  Blk., 
.Minneapolis,  Minn.,  is  reported  to  have  been  directed 
to  prepare  plans  for  improving  the  water  system. 

Nilca,  Mich. — The  Bd.  of  I'ub.  Wks.  is  stated  to 
have  decided  to  install  a  water  meter  system. 

Agricultural  College,  Mich. — Bids  will  be  received 
until  Apr.  14  by  A.  M.  Brown;-  Secy.  State  Bd.  of 
Agriculture,  Agricultural  College,  tor  furnishing  ma- 
terial and  constructing  a  water  works  distributing 
.system  In  this  city,  approximately  8,000  ft.  of  4,  ti 
and  8-ln.  c.  1.  pipe,  special  castings,  24  hydrants,  blow 
off  valves,  etc. 

Montevideo,  Minn. — Bids  are  wanted  May  4  for 
$15,000  water  works  bonds.  J.  M.  Severens,  Village 
Recorder. 

Kansas  City,  Mo. — Bids  arc  wanted  Apr.  15  for  fur- 
nishing material  for  constructing  a  smokestack.  In- 
cluding foundations,  at  the  Turkey  Creek  Pumping 
Station,  to  be  175  ft.  high  and  8  ft.  diameter;  also 
on  same  date  (readvertlsement)  for  furnishing  ma- 
terial for  constructing  a  3C-in.  c.  1.  pipe,  48  in.  inside 
diameter  by  %  in.  ;  also  a  36x%-ln.  steel  riveted  and 
caulked  pipe  line  asphaltum  coated  and  a  G6-in.  con- 
cr-eto  and  steel  .Tqueduct  similar  to  the  Monier  or 
Honua  system  ;  approximate  distance  of  each,  18,000 
lin.  ft.  Bids  are  also  wanted  Apr.  20  (readvertlse- 
ment) for  furnishing  and  installing  at  Turkey  Creek 
pumping  station.  1  vertical  triple  expansion  condens- 
ing crank  and  fly  wheel  pumping  engine,  1  horizontal 
triple  expansion  condensing  crank  and  fly  wheel  pump- 
ing engine,  and  1  horizontal  triple  expansion  condens- 
ing pumping  engine  having  capacities  of  12,000,000 
and  15,000,000  gal.  in  24  hours.  Baxter  Brown,  Secy. 
Bd.    Pub.    Wks. 

According  to  press  reports  the  Missouri  Pacific  R.  R. 
Co.  (G.  W.  Inge,  Div.  Supt.,  Kansas  City,  Mo.)  is  go 
ing  to  make  it  possible  for  the  city  to  supply  Sheffield 
with  water.  The  company  proposes  to  lay  over  a  mile 
of  16-in.  main  from  the  present  connection  at  Helm's 
l)rewery  to  its  lands  at  its  own  expense,  about  $.'!0.- 
000,  the  main  to  eventually  become  the  property  of 
the  city. 

Storrs,  Mont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Oloucester  City,  N.  J. — This  city  Is  reported  to  be 
ready  to  expend  $16,000  to  remove  iron  from  driven 
well  water  ijy  filters ;  will  probably  add  some  wells  to 
liiant  also.     David  Lane,  City  Clk. 

Riverton,  N.  J. — The  Water  Co.  will  Increase  Its 
water  works,  wells  and  distributing  pipe.  Howard 
i'arry.  Secy. 

Atlantic  City,  N.  J. — Kenneth  Allen,  Engr.  &'Supt. 
Water  Dept.,  writes  that  the  contract  for  a  concrete 
weir  at  Absecon  Reservoir  (bids  opened  Apr.  3)  has 
been  awarded  to  C.  J.  Kelly,  of  Atlantic  City,  N.  J., 
for  $5,946. 

Bids  will  be  received  by  the  Bd.  of  Water  Comrs. 
for  installing  a  plant  for  pumping  3,000.000  gal.  per 
day  from  12  artesian  wells.  (Contract  will  be  let  for 
either  an  air  lift  plant  and  for  laying  vitrified  clay 
discharge  mains,  or  for  a  centrifugal  pump  plant, 
with  Impulse  wheel  or  electric  motor  and  laying  a 
suction  main.  Louis  ICuehnie,  Chmn.  Comrs. ;  Ken- 
neth Allen,  Engr.  &  Supt. 

Hah  nay.  N.  J. — The  Water  Bd.  is  reported  to  be 
considering  the  question  of  Installing  a  filter,  at  a 
probable   cost  of  $30,000. 

Yonkers.  N.  Y. — All  bids  received  by  the  Water 
Comrs.  on  April  2  for  raising  the  Grassy  Sprain  dam 
liave  been   rejected. 

Alej'undria  Iluy,  N.  Y. — Frank  A.  Hinds  is  prepar- 
ing plans  for  the  proposed  water  works  and  seweraije 
system,  estimated  to  cost  $60,000. 

Ithaca,  N.  Y. — The  Legislature  is  stated  to  have 
passed  a  bill  authorizing  the  city  to  issue  $700,000 
bonds  to  secure  control  of  the  city  water  system. 

Hanta  tlosa,  A.  M. — The  Ft.  Sumner  Irrigation  Co. 
has  been  Incorporated  by  Henry  B.  Jones  and  Edward 
II.  Settle,  of  Santa  Rosa,  and  Wm.  R.  McGlll,  of  Ft. 
Sumner,  to  construct  reservoirs  and  pipe  lines  on  east 
side  of  I'ei'os  River.  The  ditch  will  be  30  miles  long 
and  extend  into  Leimard  Wood  and  Chaves  C'ounties  ; 
capital,  $100,000.  I'rincipal  place  of  business,  Santa 
Rosa. 

.Uron,  O. — The  Supt.  of  Water  Wks.  Is  reported  to 
have  been  Instructed  to  prepare  an  estimate  of  the 
prcliable  cost  of  extending  the  mains  in  the  n.  w. 
and  s.  w.  parts  of  city.  About  2  miles  of  mains 
will   be   laid. 

Tpledo,  n. — T.  R.  Cook,  Supt.  Water  Wks.,  writes 
that  the  following  bids  for  furnishing  f.  o.  b.  cars 
c.  i.  pipes  were  received  on  .\pr.  3 — a,  30  tons  4-in. ; 
(/,  800  tons  6  and  8  in. ;  c,  270  tons  20-in.,  price  given 
|)er  ton:  American  Car  &  Fdy.  Co..  Detroit.  Mich.,  a. 
$30;  b.  $29.50;  c,  $29.30  (awarded  contrB<'t).  Tlie 
Dlmmick  I'ipe  Co..  Birmingham,  Ala.,  n,  b  and  c.  $33. 
If.  S.  Cast  Iron  Pipe  &  Fdy.  Co..  Chicago,  III.,  a, 
$31.40;  b.  $30.40:  c,  $29.40.  Reading  Foundry  Co.. 
Reading,  Pa.,  a  and  b,  $31.80  ;  c,  $31.40.  .Tas.  B.  Clow 
&  Sons,  Chicago.  111.,  a,  $32.90;  b  and  c.  $31.90.  Na- 
tional Supply  Co.,  Toledo,  a,  $31.90;  b,  $30.90;  e, 
$29.90. 

Fraekrillc.  I'a. — The  water  plant  owned  by  Ihe 
Ilaupt  Water  Co.  lias  been  i)urchased  l)y  Jos.  J.  KhIi- 
ler,  of  Frackville,  Pa.  Improvements  will  be  made 
during  the  summer. 

Ilarrisburg.  I'a. — City  ICngr.  Cowden  has  purchased 
the  upper  half  of  fhe  bridge  island  in  the  river  oppo 
site  the  city,  to  be  used  as  a  site  for  the  filtration 
plant  soon  t!o  be  built. 
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Philadelphia,  Pa. — The  Trus.  of  the  L'niv.  of  Penn- 
sylvania are  slated  to  have  decided  to  install  a  HItpr 
plant. 

Ordinances  have  been  passed  by  Select  and  Com- 
mon Council  providing  for  the  laying  of  mains  In  nu- 
merous streets. 

Scranton,  Po.  — The  Campbells  Ledge  Water  Supply 
Co.  Is  reported  formed,  with  a  capital  of  $l,000.00(i. 
to  furnish  Scranton  with  water  from  .Susquehanna 
River.  The  company  will  construct  a  reservoir  near 
the  top  of  Campbells  Ledge.  J.  F.  lOlchhoizer  and  P. 
J.   Conway,  of  I'lttston,  are  among  the   Incorporators. 

Tarentum,  Pa. — Bids  will  be  received  at  the  office 
of  Chapin  &  Knowles,  Frlck  Bldg.,  Apr.  20,  tor  fur- 
nishing a  3,000,000  gal.  pumping  engine,  to  be  con- 
structed at  Tarentum  tor  the  Tarentum  Water  Co. 

Nazareth,  Pa. — It  Is  stated  that  the  Nazareth  Water 
Co.  will  Issue  bonds  to  the  amount  of  $60,000.  Among 
the  improvements  contemplated  by  the  company  Is  a 
reservoir  to  hold  about  500,000  gals,  of  water  and  a 
10-in.  main  In  Main  St. 

Watertown,  H.  D. — The  Council  is  reported  to  iwve 
ordered  17   blocks  of  water  mains. 

A'ushvtlle,  renn. — The  House  has  passed  the  bill  au- 
thorizing the  city  to  issue  $200,000  bonds  tor  the  con- 
structUm  of  a  Hltrution  plant. 

Franklin,  Tenn. — The  Senate  has  passed  the  bill  au- 
thorizing this  city  to  issue  $50,000  water  works  bonds. 

Granger,  Teic. — The  Missouri,  Kansas  &  Texas  Ry. 
Co.  (S.  B.  Fisher,  Ch.  Engr.,  St.  Louis,  Mo.)  is  stated 
to  have  decided  to  construct  a  reservoir  here,  to  cost 
about  $10,000. 

Mt.  Pleasant.  Tex.-^The  contract  for  constructing 
the  jiroposed  water  works  is  stated  to  have  been 
awarded  to  the  McQuatters  I'lumbing  &  Mach.  Co., 
of  Hllisboro.  The  system  includes  a  power  house, 
standplpe,  reservoir,  2  miles  of  pipe,  12  Are  hydrants, 
etc. 

Mt.  Pleasant,  Utah. — J.  M.  Hoyden,  City  Recorder, 
writes  that  It  was  voted  Mar.  31  to  issue  $18,000 
bonds  for  the  construction  of  water  works. 

Proctor;  Vt. — The  citizens  are  stated  to  have  voted 
Apr.  1  to  improve  and  extend  the  water  works,  at  a 
cost  of  $25,000. 

liraiileboro,  Vt. — This  village  on  April  2  voted  to 
instruct  the  baiiilTs  to  lay  a  water  main  of  not  less 
than  8  Inches  in  diameter  from  the  main  of  the  Chest- 
nut Hill  Reservoir  Co.  at  Whetstone  bridge  to  the 
factory  of  B.  Souto  &  Co.,  for  domestic  and  fire  pro- 
tective uses,  and  to  borrow  $7,000  to  pay  cost  of 
same.  « 

Lynchburg,  Va. — According  to  local  press  reports, 
Jas.  H.  Fuertes,  of  New  York,  N.  V.,  in  his  report  to 
Council  Com.  on  Water,  recommends  that  the  city  pro- 
cure its  new  water  supply  from  Pedlar  River  from  a 
reservoir  to  be  formed  by  the  construction  of  a  dam 
60  ft.  in  height;  that  tlie  pipe  line  follow  if  possible 
a  new  route  to  Lynchburg  and  be  a  composite  one. 
consisting  of  approximately  19.4  miles  of  36-in 
wooden  stave  pipe ;  1.1  miles  of  30-in.  riveted  steel 
pipe,  and  2.4  miles  of  30-ln.  c.  I.  pipe ;  total  estimated 
cost  of  work,  $710,811. 

Seattle,  Wash. — The  City  Council  is  stated  to  have 
passed  an  ordinance  appropriating  $33,000  for  a  stand- 
pipe. 

The  lowest  bid  opened  by  the  Bd.  of  Pub.  Wks 
Mar.  28  for  laying  water  mains  in  13th  Ave.  and  other 
streets  is  stated  to  have  been  submitted  bv  F.  Mc- 
Lellan.    tor  $41,868. 

Tacoma,  Wash. — Bids  are  wanted  Apr.  27  for  drill- 
ing and  casing  2  wells,  furnishing  and  erecting  2  air 
compressors,  2  75-H.-P.  motors  to  operate  satne,  with 
wiring  and  switchboards.  R.  W.  Clark,  Comr.  of  Pub 
Wks. 

Wheeling,  W.  Va. — Walter  Worls,  City  Clk.,  writes 
that  a  large  quantity  of  pipe  will  probably-  be  laid 
this  year. 

Benwood,  W.  Va. — Bids  will  be  received  Apr.  17 
by  Engineers  Chapin  &  Knowles,  Frlck  Bldg.,  Pitts- 
burg, Pa.,  for  a  concrete  covered  storage '  reservoir. 
52  ft.  in  diameter  and  33  ft.  deep,  to  be  constructed 
at  Benwood,  for  the  Benwood  Water  Co. 

Ft.  D.  A.  Russell.  Wyo. — Bids  will  "be  received  until 
May  8  by  Capt.  W.  S.  Scott,  Constructing  y.  M., 
Cheyenne,  for  furnishing  material  and  extending  the 
present  water  system  at  Ft.  D.  A.  Russell,  consisting 
of  9,100  ft.  of  6-in.  and  1,450  ft.  of  4-in.  c.  1.  pipe, 
including  the  necessary  valves  and  fire  hydrants. 

i<lruthroy.  Out. — Bids  will  be  received  Apr.  30  by 
It.  P.  Smith,  Chmn.  Bd.  Electric  Light  and  Water 
Wks.  Comrs.  for  pipe  laying,  pump  house,  iron  pipes 
and  specials.      Willis  Chlpman.  Ch.   Engr.,  Toronto. 

Toronto.  Ont. — Bids  will  be  received  Apr.  15  by 
the  Bd.  of  Control  for  laying  and  Jointing  water  pipes 
for  the  year  1903.     Thos.   Urquhart   (Mayor),  Chmn. 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

Jlirniint/hani,  Ala. — Tlie  Jefferson  Count.v  Sanitary 
Coinn.  is  stated  to  have  authorized  the  president  to 
annul  contracts  existing  belween  Comn.  and  :I  local 
firms  of  contractors  for  sale  of  $300,000  lionds  and 
for  construction  of  Valley  Creek  trunk  sewer.  The 
Douelson  Constr.  Co..  C.  M.  Burkhalter  &  Co.  and 
Pennington  Constr.  Co.  are  the  contractors.  The 
Comn.  Is  stated  to  have  appointed  a  committee  to 
look  after  the  negotiating  of  these  bonds,  and  as  soon 
as  said  bonds  are  sold  the  Comn.  will  again  adver.tise 
for  bids  for  the  construction  of  the  sewer. 

IJnslcy,  Ala. — The  citizens  are  stated  to  have  voted 
Mar.  31  to  issue  $45,000  for  sanitary  sewers,  130.000 
for  storm  water  sewers  and  $10,000  for  general  street 
improvements. 

San  Francisco,  Cal. — The  lowest  bid  received  by 
the  Hd.  of  Pub.  Wks.  on  Apr.  1  for  constructing  the 
6th  St.  sewer  Is  stated  to  have  been  submitted  by 
Flinn  &  Treacy,  412  Pine  St.,  tor  $50,254. 

Los  Angeles.  Cal. — Harry  F.  Stafford.  City  Engr.. 
writes  that  bids  for  sewer  bonds  will  be  received  about 
.Tune  1st.  Bids  for  construction  will  not  be  received 
before  July   or  August. 

Antioch,  Cal. — See  "Water." 
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Oakland,  Vol. — Cit;  Engr.  Turner  estimates  the 
coet  of  a  sewer  alons  Cemetery  Creek  from  24th  St. 
to  Moss  Ave.,  at  $7,890.  and  from  Moss  Are.  to  Pleas- 
ant Valley,  $7,386. 

Colorado  Spritiift,  Colo.— City  Engr.  E.  W.  Case  Is 
reported  to  be  making  surveys  for  sewers  to  be  con- 
structed this  summer,  at  a  probable  coet  of  $15,000. 

Xete  Britain.  Conn. — The  following  bids  were 
opened  by  the  Bd.  of  Sewer  Comrs.  Mar.  24  for  the 
construction  of  3  sections  of  New  Britain  Sewerage 
System.  Section  two  (<il  consists  of  a  tunnel  1,048 
feet  long  and  approaches  680  ft.  of  24-in.  pipe  com- 
plete. Section  3  (6)  consists  of  about  13,000  ft.  of 
24-IiL  sewer  and  about  300  ft.  of  smaller  sizes,  to- 
gether with  manholes  complete.  Section  4  {c)  con- 
sists of  about  9,000  ft.  of  24-in.  sewer  and 
about  400  ft.  of  small  sizes  with  manholes  com- 
plete ;  Hooker  &  Son,  Rochester,  N.  Y.,  (awarded  con- 
tract), a.  $16,182:  6,  $11,040:  c,  $12.:«2.  Abbott- 
Gamble  Co.,  (1.  $38,446:  b,  $24,100;  c,  $25,890.  Edw. 
Tracy,  a,  $26,264  :  6,  $16,584  ;  e,  $16,693.  M.  J.  Mc 
Gawley  and  .las.  J.  Coughlan,  a,  $37,854  ;  6,  $21,352  ; 
c,  $23,958.  r.  McGovern,  a,  $43,112.  Eglee  Bunting 
Co.,  a,  $35,664 :  6,  $18,913 ;  c,  $22,715.  Frank 
Pldgeon,  a,  $22,989 ;  6,  $26,437 ;  c,  $22,810.  C.  E. 
Trumbull  Co..  a.  $39,737;  6,  $20,253.  D.  P.  O'Con- 
nell,  a,  $45,207  :  b,  $23,178 ;  c,  $25,706.  C.  B.  and 
F.  A.  Cadwell,  b.  $14,032 ;  c,  $14,281.  John  F.  Magee 
ft  Co.,  c,  $20,425. 

Chicago,  111. — Bids  will  be  received  Apr.  15  by  tlie 
Bd.  of  Local  Improv.  for  constructing  brick  and  vitri- 
fied tile  pipe  sewers  with  manholes  and  catch  basins 
in  portions  of  47  streets.     Andrew  M.  Lynch,  Pres. 

Peoria,  111. — H.  E.  Beasley,  City  Engr.,  writes  that 
the  following  bids  for  the  I'ersimmon  St.  sewer  were 
received  Mar  30:  Crescent  Stone  Co.,  Y.  M.  C.  A. 
BIdg.,  Peoria,  III..  $19,998 :  Thompson  &  Case,  Peoria, 
il!.'  $23,650.  This  work  Includes  8,305  ft.  of  brick 
and  pipe  sewers  from  12  in.  to  3  ft.  x  4  ft.  6  in.  in 
diameter,  19  manholes.  38  catch  basins,  and  7  flush 
manholes.  The  trench  Is  expected  to  average  14  ft. 
in  depth,  and  will  be  excavated  in  gravel  and  sand. 
The  detail  of  the  Crescent  Stone  Co.,  which  accord- 
ing to  press  reports  secured  the  contract,  is  as  fol- 
lows :  12  In.  to  3  ft  X  4  ft.  6  In.-pipe,  $1.60  to  $3.90 
per  ft. :  manholes,  $35,  and  storm  water  inlets,  $25. 

Evanston,  III. — Bids  are  wanted  Apr.  16  for  con- 
structing a  system  of  vitrified  tile  pipe  sewer  with 
appurtenances  In  portions  of  3  streets ;  also  for  lay- 
ing a  vitrified  tile  pipe  sewer  with  appurtenances  in 
portions  of  Florence  Ave.  Jas.  Patten,  Pres.  Bd.  of 
Local    ImproT. 

Bockford,  III. — Bids  will  be  received  until  Apr.  23 
by  A.  Hutchlns,  Pres.  Bd.  of  Local  Improv.,  for  fur- 
nishing material  and  constructing  sewers  on  parts  of 
4  avenues :  approximate  cost,  $8,000.  Edwin  Main, 
City   Engr. 

Frankfort,  Ind. — The  Council  has  adopted  a  reso- 
lution instructing  the  Engr.  to  prepare  plans  for  the 
construction  of  sanitary  sewers  on  Main  Ave.  and 
Jackson  St. 

Andenon,  Ind. — The  American  Straw  Board  Co. 
will  build  a  system  of  settling  basins  and  filtration 
beds  to  purify  the  trade  refuse,  at  a  cost  of  about 
$10,000. 

Rockwell  City,  la. — B.  B.  Stonebroker,  Co.  Aud., 
writes  that  contract  for  a  drainage  ditch  In  Lake 
Creek  Township  (bids  opened  Mar.  24)  has  been 
awarded  to  Inter-State  IJralnage  &  Investment  Co., 
of  Britt,  la.,  at  11.8  cts.   per  cu.  yd. 

Olathe,  Kan. — Bids  will  be  received  May  5  (exten- 
sion of  date)  by  the  City  Council  for  furnishing  ma- 
terial and  constructing  4,980  ft.  8  to  24-in.  pipe 
sewer  and  8  manholes  in  lateral  Dlst.  No.  2  of  main 
sewer  Dlst.   No.   1.     C.    F.   Garwood,  City  Clk. 

Baltimore,  Md. — See  "I'aving  and  Roadmaking." 

Hageratovcn,  Md. — In  his  annual  message  to  Coun- 
cil Mayor  Holzapfel  recommends  that  the  drainage 
system  be  extended  to  several  parts  of  the  city  that 
are  now  fiooded  by  heavy  rains,  and  advocates  that 
more  streets  and  some  of  the  alleys  be  paved  with 
vitrified  brick. 

BrocJt«on,  Uaai. — It  is  proposed  to  lay  about  3 
miles  of  pipe  sewers  by  city  labor.  Chas.  R.  Pelton, 
City  Engr. 

Worcester,  Mass. — Contracts  for  furnishing  supplies 
to  the  Worcester  Sewer  Dept.  during  the  year  are 
stated  to  have  been  awarded  on  Mar.  30  as  follows : 
Iron  castings,  including  150  manhole  covers  and  125 
catch  basin  covers,  to  the  Sessions  Foundry  Co.,  of 
Bristol,  Conn.,  at  $9.30  ea.  for  manhole  covers  and 
$1.86  per  100  lbs.  for  catch  basin  covers,  and  Roslln- 
dale  cement,  to  Smith-Green  Co.,  of  Worcester,  at 
$1.04  per  bbl.  and  89  cts.  a  bag. 

Boston,  Mats. — Chas.  Logue,  of  Boston,  has  secured 
the  contract  for  constructing  the  granite  2-8tory  ex- 
tension to  main  part  of  sewer  division  pumping  sta- 
tion at  Calf  Pasture,  for  $44,975. 

Lotcell,  Mass. — The  Sewer  Com.  has  voted  to  rec- 
ommend to  City  Council  that  $50,000  be  borrowed 
for  the  construction  of  new  sewers  and  finishing  of 
Court  St.  sewer. 

South  Badley  Falls,  Mass. — The  Selectmen  are 
stated  to  have  been  authorized  to  look  up  the  matter 
of  a  new  sewer  system  and  estimate  of  cost  and  re- 
port at  a  meeting  to  be  held  May  2. 

Jackson,  Mich. — A.  B.  Stevens,  City  Engr.,  writes 
that  the  citizens  have  voted  to  bond  the  city  to  con- 
struct trunk  sewers  and  build  purification  plant  and 
Intercepting  sewers :  probable  cost  of  work.  $100,000. 

Duluth,  Minn. — Plans  for  sewers  prepared  for  the 
West  Duluth  Dlst.  have  been  approved  by  City  Coun- 
cil, and  bids  will  soon  be  asked  for  the  construction 
at  the  trtink  sewer  of  this  system,  at  an  estimated  cost 
of  $20,000.     W.  B.  Patton,  City  Engr. 

St.  Loult,  Mo. — Bids  are  wanted  Apr.  28  for  the 
constmctlon  of  sewers,  in  all  about  17,724  lln.  ft. 
brick  oewers  and  86.430  lln.  ft.  vitrified  clay  pipe  sew- 
ers as  follows :  Blackstone  public  sewer,  estimated 
cost,  $120,000 :  Blackstone  joint  district  sewer.  $55.- 
000:  Blackstone  district  sewers,  $182,000,  and  Rock 
Spring  district  sewers,  $116,000.  E.  A.  Hermann. 
Sopt  of  Sewers. 


Independence,  Mo. — It  is  proposed  to  construct  sew- 
ers in  Dlst.  No.  20,  at  a  cost  of  $3,700.  H.  H.  Pendle- 
ton,  City   Engr. 

Ft.  ilissoultt,  Munt. — It  is  stated  that  bids  will  be 
received  by  G.  E.  Pond,  Q.  M..  St.  Paul,  Minn.,  until 
May  4  for  constructing  sewer  and  water  system  at 
Ft.   Missoula. 

Claremont,  N.  H. — Francis  F.  Hasken,  Town  Clk., 
writes  that  a  sewerage  system  will  be  constructed  in 
the  near  future. 

South  Orange.  .Y.  J. — According  to  press  reports  the 
Bd.  of  Trus.  will  receive  bids  Apr.  20  for  laying  sewer 
pipes  connecting  houses  with  the  local  system,  in  ac- 
cordance with  plans  of  Alex.  Potter,  of  New  York, 
N.  Y.     The  work  will  cost  about  $10,000. 

Trenton.  N.  J. — Gov.  Murphy  has  signed  the  bill 
providing  for  a  trunk  sewer  to  drain  Passaic  Valley 
Dlst.,  at  an  estimated  cost  of  $9,000,000. 

Xew  York,  N.  Y. — Bids  will  be  received  Apr.  21  by 
Jacob  A.  Cantor,  Pres.  Boro.  Manhattan,  for  furnish- 
ing material  for  alteration  aud  improvements  to  sewer 
in  portions  of  East  End  Ave.  and  B.  87th  St.  En- 
gineer's estimate,  875  lln.  ft.  brick  sewer,  3  ft.  6  in. 
by   2  ft.   4  in.  interior  diameter. 

Oloversville,  A',  y. — The  Senate  is  reported  to  have 
passed  the  bill  providing  for  the  disposal  of  the  sew- 
age of  the  city  by  the  construction  of  intercepting 
aud  trunk  sewers  aud  purification  works ;  probable 
cost  of  work,  $250,000. 

Oneida,  N.  Y. — The  Bd.  of  Pub.  Wks.  is  stated  to 
have  decided  to  construct  sewers  in  So.  Willow  and 
Stone  Sts.  and  Washington  Ave. 

Long  Island  City,  N.  Y. — Bids  will  be  received  Apr. 
16  by  Joseph  Cassidy,  Pres.  Boro.  Queens,  for  con- 
structing storm  sewers  in  portions  of  4  streets.  En- 
gineer's estimate,  5,005  ft.  6,  12,  15,  18  and  24-in. 
vitrified  salt  glazed  sewer  pipe,  34  manholes,  etc. 

Aleaandria  Bay,  N.  Y. — See  "Water." 

Middletown,  N.  Y. — Bids  will  be  received  Apr.  13 
by  I.  B.  A.  Taylor,  City  Clk.,  tor  furnishing  to  the 
city  until  Jan.  1,  1904,  8  to  18-ln.  salt  glazed  tile 
sewer  pipe,  8x6-in.,  10.x6-ln.  Y's,  6-ln.  covers  and 
sewer  caps. 

Schenectady,  N.  Y. — The  following  bills  which  have 
passed  Senate  and  Assembly  were  approved  by  Coun- 
cil Mar.  25  :  Authorizing  the  city  to  issue  bonds  to 
the  amount  of  $60,000  lor  repairs  In  upper  Union  St., 
and  to  increase  the  issue  of  bonds  for  the  construction 
of  sewers  from  $275,000  to  $400,000. 

Wutertown.  X.  Y. — The  Bd.  of  Pub.  Wks.  is  stated 
to  have  decided  to  build  a  12-in.  sewer  in  Pleasant 
St.  The  City  Engr.  is  reported  to  have  been  directed 
to  prepare  an  estimate  of  cost  of  a  trunk  sewer  to 
drain  the  Academy  aud  Arlington  St.  section. 

Skaneateles,  N.  Y.—E.  C.  Miller,  Village  Clk.,  writes 
that  the  question  of  constructing  a  sewerage  system  is 
being  discussed  but  not  decided  as  yet. 

Columbus,  0. — The  Council  has  passed  an  ordi- 
nance to  appropriate  $11,000  for  the  reconstruction 
of  the  Peter's  Run  and  other  main  trunk  sewers. 

Portland,  Ore. — The  Council  Sewer  Com.  has  recom- 
mended to  Council  the  construction  of  sewers  in  9 
streets. 

Sotith  Bethlehem,  Pa. — Local  press  reports  state 
that  the  following  bids  were  received  Mar.  3  for  sew- 
ers in  5  streets — a,  brick  ;  b,  concrete ;  c,  concrete  and 
steel :  Geo.  11.  Hardner,  a,  $130,907 ;  b,  $101,791.  Jas. 
Nagle  &  Sons,  Allentown.  a,  $110,268 :  6,  $109,870. 
Richardson  &  Gaston,  a,  $190,209 ;  b,  $151,574.  Rath- 
burn  &  Co.,  a,  $143,019;  6,  $143,019;  c,  $160,227. 
David  Peoples,  a,  $164,497;  b,  $146,209;  o,  $169,693. 
Harmer  &  Quinn,  a.  $203,291  :  6,  $149,760  ;  c,  $156,- 
894.  Miles,  Fehr  &  Co.,  of  Easton,  bid  only  on  Elm 
St.  sewer,  $25,000. 

Ardviore,  Pa. — Bids  will  be  received  until  May  4  by 
the  Lower  Merlon  Township  Comn.  for  constructing 
a  system  of  sewers  in  this  Township.  The  work  will 
consist  of  laying  approximately  41  miles  of  terra 
cotta  pipe  sewers,  8  to  24-in.  in  diameter,  Y  branches, 
manholes,  etc. ;  also  for  constructing  2  collecting 
basins  and  pumping  stations  for  collecting  sewage 
and.  pumping  same  to  high  level  main  sewer.  Ches- 
ter E.  Albright,  Engr.,  Land  Title  Bldg.,  Philadel- 
phia, Pa.  Applications  for  plans  and  specifications 
must  be  made  to  W.  B.  Barrett,  Chmn.  Com.  on 
Health  &  Drainage,  Ardmore,  and  a  deposit  of  $5  to 
be  made  for  said  specifications,  half  of  which  will  be 
returned. 

Erie,  Pa. — A  correspondent  writes  that  all  bids  re- 
ceived Apr.  2  for  about  3,500  ft.  of  30-in.  main  sew- 
ers were  rejected,  the  bids  being  above  the  estimate. 

Culpcper,  Va. — R.  Booton,  Chmn.  Sewerage  Com., 
writes  that  the  following  bids  were  opened  on  Apr.  7 
for  the  construction  of  a  sewerage  system  :  John  M. 
Colvln,  Culpeper.  $."').117  (awarded  contract)  ;  R.  L. 
Thomas,  Charlottesville.  Va.,  $6,641,  and  J.  M.  Bran, 
Baltimore,   Md.,   $18,160. 

Sheboygan,  Wis. — R.  Norumensen,  of  Sheboygan, 
has  secured  the  contract  for  constructing  a  sewer  in 
S.   14th  St.  for  $7,163.     C.  U.  Boley,  City  Engr. 

Marshfteld,  Wis. — C.  S.  Vedder,  Town  Clk.,  writes 
that  the  following  bids  were  received  by  the  Bd.  ot 
Pub.  Wks.  Mar.  80  for  constructing  about  6  miles  of 
storm  sewers,  septic  tank,  filter  beds,  etc. :  Elkhart 
Constr.  Co.,  Elkhart.  Ind.,  $52,500;  E.  T.  Webster, 
Dubuque,  la.,  $48,612 ;  F.  W.  Krause.  Wausau,  $47,- 
510  :  Harding  &  Nelson,  Racine,  $45,000 :  C.  T.  Bart- 
lett,  Evanston,  111.,  $44,444  ;  Chris  Johnson,  Oshkosh, 
$44,985 ;  Hackworthv  Constr.  Co.,  Appleton,  $44,354  ; 
J.  Rasmussen  &  Son.  Oshkosh,  $44,()00 ;  J.  H.  Green 
&  Son,  Appleton,  $43,510  :  Frank  Eneel.  Chicago,  111., 
$42,871 ;  Blake  Bros.,  Madison,  $42,850,  and  Munici- 
pal Eng.  &  Constr.  Co.,  Chicago,  III.,  $40,385. 

Toronto.  Out. — See  "Paving  and  Roadmaking." 
Bids  will  be  received  Apr.  14  by  the  Bd.  of  Control 
for  furnishing  and  delivering  at  the  water  works 
dock,  and  Frederick  St.  dock,  sewer  brick,  cement, 
and  Lake  Boulder  atone  for  1  year.  Thos.  Urquhart 
(Mayor),  Chmn. 


BRIDGES. 

Stamford,  Conn. — Press  reports  state  that  the  East- 
ern Bridge  &  Structural  Co.  has  received  a  contract 
from  the  Stamford  St.  Ry.  Co.  for  building  a  private 
steel  bridge  across  the  river  at  Stamford  parallel  with 
the  present   highway  bridge. 

Macon,  Ga. — The  Central  of  Ga.  Ry.  will  construct 
a  steel  bridge  for  its  tracks  over  Walnut  St.  H.  M. 
Steele,   Ch.   Engr.,   Savannah,   Ga. 

Washington,  D.  C. — The  following  bids  were 
opened  by  Lieut.-Col.  Chas.  J.  Allen,  Engr.,  U.  S.  A., 
Mar.  30  for  reconstruction  of  Pier  No.  5  of  Aqueduct 
bridge  across  Potomac  Ulver  at  Georgetown :  Penn 
Bridge  Co.,  Beaver  Falls,  Pa.,  $.')4,956 ;  Foundation 
Constr.  Co.,  New  York.  N.  Y.,  $57,007 ;  McCulien  & 
McDermott,  New  York,   N.  Y.,  $61,ti85. 

Chicago,  III. — Local  press  reports  state  that  the 
Dearborn  St.  bridge  may  be  replaced  by  a  trunnion 
bascule  bridge  of  the  type  used  at  Clybourn  PI. 

Keithaburg,  III. — I'ress  reports  state  that  the  Iowa 
Central  Ry.  Co.  is  contemplating  the  building  of  a 
bridge  across  Mississippi  River  at  Keithsburg,  to  re- 
place present  structure.  Howard  G.  Kelley,  Ch.  Engr., 
Minneapolis,  Minn. 

Indianapolis,  Ind. — The  Indianapolis  &  Northwest- 
ern Traction  Co.  has  awarded  contracts  for  22  steel 
and  concrete  arches  to  the  National  Bridge  Co.  ot 
Pittsburg,   Pa. 

It  Is  stated  that  bids  are  wanted  by  the  Co.  Comrs. 
until  May  1  for  constructing  a  bridge  across  Birch 
Creek  near  Southport. 

South  Bend,  Ind. — Bids  will  be  received  by  John 
M.  Brown,  Co.  Aud.,  Apr.  29,  tor  a  bridge  over  St. 
Joseph  River  at  River  Park.  Length,  432  ft. :  width, 
16  ft.  Two  plans.  Mangular  wooden  truss,  with 
steel  shell  piers  and  pile  bridge. 

Indianapolis,  Ind. — See   "Railroads." 

Springfield,  Mass. — Mace  Moulton  is  reported  to 
have  submitted  to  the  Mayor  rough  plans  for  tlie 
proposed   raising  of   the  South  End  bridge. 

Beaver  City,  Xeb. — it  Is  stated  that  bids  will  be 
received  by  the  Co.  Comrs.  until  Apr.  14  for  construct- 
ing a  300-tt.  bridge  at  lOUison.  a  3tiO-tt.  bridge  at 
Cambridge  ;  also  for  repairing  a  !>U-ft.  bridge  at  Hol- 
lirook.     T.   F.  Newton,  Co.  ClK. 

Atlantic  City,  N.  J. — Bids  will  be  received  until 
May  12  (readvertisement)  by  the  Bd.  of  Freeholders, 
at  Memorial  Hall,  Atlantic  City.  f<»r  constructing  2 
steel  drawbridges  on  the  new  highway  leading  from 
Pleasantville  to  Atlantic  City.  Plans  and  specifica- 
tions may  be  secured  by  mail,  at  a  cost  of  $1,  from 
J.  C.  Anderson,  Clk.  of  Bd..  Mays  Landing,  N.  J. 
J.  J.  Aibertson,  Co.  Engr. 

Paterson,  N.  J. — The  F.  R.  Long  Co.  is  reported  to 
have  secured  the  contract  for  constructing  a  steel 
and  concrete  bridge,  55  ft.  wide,  at  Spruce  St.  hill, 
for   $8,910. 

Plainfl-eld,  N.  J. — An  agreement  has  been  reached 
between  the  Freeholders  of  Union  and  Somerset  Coun- 
ties, whereby  an  iron  girder,  buckle  plate  bridge  is 
to  be  built  at  Geraud  .'^ve.  In   Plainfield. 

New  York,  N.  Y. — Bids  will  be  received  Apr.  16  (re- 
advertisement)  by  the  I'ark  Comrs.  for  furnishing 
material  and  constructing  a  concrete  steel  aud  stone 
bridge  over  the  Bronx  Iliver,  in  the  Botanical  Garden, 
in  Bronx  Park.      Wm.   R.   Willcox,  Chmn. 

New  York,  N.  Y. — The  following  bids  were  opened 
Apr.  9  by  G.  Lindenthal,  ("omr.  Bridges,  for  construct- 
ing masonry  pedestals  on  the  tower  foundations  of 
the  Manhattan  Bridge  (No.  3)  over  East  River: 
Johnson  &  Rodgers,  31  W.  125th  St..  $150,000;  Thos. 
Dwyer,  $168,618;  Ryan  &  I'arker,  $182,000;  Edw.  J. 
Farrell,  $190,450. 

New  York,  N.  Y.— See  "Railroads." 

West  Union.  O. — Bids  are  wanted  Apr.  15  lor  fur- 
nishing material  for  constructing  the  substructure 
and  superstructure  of  a  bridge  across  Brush  Creek. 
R.  A.  Stephenson,  Co.  Aud. 

Columbus,  O. — Bids  will  be  received  by  the  Co. 
Comrs.  May  7  for  constructing  substructure,  super- 
structure, approaches  and  paving  the  llayden  Run 
bridge  in  Norwich  and  Washington  Township :  also 
constructing  substructure  and  superstructure  of  sev- 
eral other  bridges.  Bidders  may  submit  plans  with 
bid  or  may  secure  from  the  Co.  Surveyor  at  $3  each 
plans  for  the  substructure  and  superstructure  of  the 
Hayden  Run  bridge,  and  at  $1  each  plans  for  the 
substructure  and  superstructure  of  the  other  bridges. 
L.   B.  Jones,  Co.  Aud. 

Toledo,  O. — The  Lake  Shore  &  Michigan  Southern" 
R.  R.  Co.  is  reported  to  be  considering  the  building 
of  a  viaduct  for  the  B.  Bway.  crossing.  E.  A.  Handy. 
Ch.  Engr.,  Cleveland,  O. 

Coshocton,  O. — Bids  will  be  received  Apr.  27  by  the 
Co.  Comrs.  for  furnishing  material  for  constructiug 
1  pier  and  2  abutments,  and  the  superstructure  for 
the  Hadden  bridge  in  Tiverton  Township.  C.  .\.  Lam- 
berson,  Co.  Aud. 

Sharon,  Pa. — The  Penn  Bridge  Co.  has,  according 
to  reports,  submitted  to  the  Co.  Comrs.  an  estimate 
of  the  cost  of  constructing  a  steel  bridge  and  viaduct, 
with  asphalt  driveways,  from  So.  Main  to  Dock  Sts., 
at   $45,000. 

Allentown.  Pa. — An  ordinance  has  been  passed  in 
the  Councils  appropriating  $35,000  for  the  construc- 
tion of  a  bridge  at  Allen  St. 

Erie,  Pa. — B.  B.  Briggs.  City  Engr.,  writes  that 
bids  for  a  steel  bridge  in  Buffalo  Road  were  received 
on  Apr.  2  as  follows  :  The  Van  Dorn  Iron  Works,  of 
Cleveland,  put  In  2  bids,  $29,050  to  be  completed  in 
6  months,  and  $27,000  (awarded  contract)  to  be  com- 
pleted In  H  months.  R.  B.  Willis,  of  Brie,  $29,484 
(4  mos.),  $28,010  (6  mos.).  The  Mt.  Vernon  Bridge 
Co..  Mt.  Vernon.  ()..  $35,000  (6  mos.).  $33. .".OO  f9 
mos).  and  the  following  to  be  completed  In  6  mos.  : 
West  Va.  Bridge  &  Constr.  Co..  Wheeling.  W.  Va.. 
$.'i«.14ii:  Bellefonte  Bridge  &  Iron  Co.  Bellefonte. 
() .  $37.000 :  A.  D.  Young.  Corry.  Pa.,  $33.149 ;  New 
.lerney  Bridge  Co..  Manasquan,  N.  J..  $32,900 ;  Penn 
Bridge  Co.,  Beaver  Falls,  Pa.,  $31,980;  Owego  Bridge 
Co.,  Owego,  N.  Y.,  $34,783. 
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Philadelphia,  Pa. — According  to  local  presB  reports 
plans  and  specifications  for  the  new  double  deck 
lirldge  over  the  Schuylkill  Itiver  are  nearly  completed, 
and  the  Philadelphia  Kapld  Transit  Co.  will  soon  re- 
ceive bids  for  building  the  piers. 

Norfolk,  Va. — It  is  reported  that  an  ornamental 
Iron  bridge,  with  granolithic  footway.  Is  to  be  built 
in  the  Navy  Yard,  at  a  cost  of  $5,000. 

Parkersburg,  W.  Ya. — I'lans  have  been  submitted 
to  the  War  Dept.  for  7  bridges  which  the  Wabash  K. 
U.  Co.  Intends  to  construct  across  Little  Kanawha 
Klver. 

MenasTta,  Wis. — The  building  of  a  bridge,  at  a  cost 
of  $18,000,  between  Menasba  and  W.  Menasha,  Is  re- 
ported to  be  \mder  consideration. 

Platteville,  Wis. — The  Chicago  &  Northwestern  Ry. 
Co.,  it  is  reported,  will  bulk!  a  !)i)-ft.  steel  bridge 
across  the  creek  near  the  depot  in  this  city. 

Urandon,  Man. — .\n  agreement  has  been  reached 
between  the  city  officials  and  the  Canadian  Pacific 
K.  R.  Co.,  whereby  a  steel  bridge  20  ft.  wide  Is  to 
be  built  acrgss  the  R.   R.  tracks  east  of  9th  St. 

PAVING  AND  ROADMAKING. 

Enaley,  Ala. — See  "Sewerage  and  Sewage  Dis- 
posal." 

2VeM7  Haven,  Conn. — The  Paving  Comn.  has  decided 
to  pave  with  crushed  stone,  and  construct  Belgian 
block  gutters,  on  a  portion  of  Cedar  St.  at  a  prob- 
able  cost    of   SB,000. 

Tumpa,  Fid. — Bids  are  wanted  Apr.  21  tor  furnish- 
ing material  fur  approximately  4,500  superficial  yds. 
vitrified  brirk  paving  and  2.000  lln.  ft.  granite  curb- 
ing on  portions  of  Fortune  St.  W.  R.  Fuller,  Pres. 
Bd.  Pub.  Wks. 

Vhicauo,  III. — Bids  will  be  received  Apr.  15  by  the 
Bd.  of  lyocal  Improv.  for  grading,  wooden  and  sand- 
stone curbing,  and  paving  portions  of  numerous 
streets  with  brick,  asphalt,  granite  blocks ;  also  4.  0 
and  8-ln.  blast  furnace  slag  on  4-ln.  of  crushed  gravel. 
.\ndrew    M.   Lynch,   Pres. 

Belvidere,  III. — City  Engr.  Morean  has  submitted  to 
the  Bd.  Local  Improv.  the  following  estimate  of  the 
cost  of  paving  State  St.  ;  8.000  sq.  yds.  asphalt  on 
concrete.  $2.25  per  yd.  :  14,000  sq.  yds.  brick  on  con- 
crete. $1.75  per  yd.  :  1,000  ft.  cement  curbing,  00  cts. 
per  ft.     Total   cost,  $43,100. 

Evanston,  III. — Bids  are  wanted  Apr.  16  for  con- 
structing a  granite  top  macadam  pavement  and  ap- 
purtenances on  portions  of  Dempster  St.,  requiring 
'.1.000  sq.  yds.  paving,  11.000  ft.  of  24x4-in.  Berea 
sandstone  curb,  etc.,  estimated  to  cost  $17,000  ;  3-year 
guarantee  required.  Jas.  Patten,  Pres.  Bd.  Local 
1  mprov. 

Frccport,  111. — Bids  will  be  received  ,\pr.  14  by  the 
Bd.  of  Local  Improv.  for  grading,  cement  curbing  and 
macadamizing  portions  of  S  streets.  C.  A.  Huenke- 
meler,  Chmu. 

Washington,  Ind. — Bids  will  be  received  Apr.  20  by 
the  Co.  Comrs.  for  constructing  gravel  roads  in  Steel 
Township. 

South  Bend,  Ind. — Bids  are  wanted  by  the  Bd.  of 
Pub.  Wks.  Apr.  15  for  20,000  cu.  yds.  excav.,  16,000 
lln.  ft.  6xl0-ln.  cement  curb,  and  80,000  sq.  ft.  of 
cement  walk.     A.  J.   Hammond,  City    Engr. 

Linton,  Ind. — Bids  will  be  received  by  .Tohn  A 
Greenwood,  City  Clk.,  Apr.  21  for  4  contracts  aggi-e 
gating  approximately  34,000  sq.  yds.  vitrified  brick 
street  Improvement,  with  concrete  bed.  hard  line  ce- 
ment stone  curbing,  storm  sewers  and  drain  tiles. 

Indianapolis,  Ind. — Bids  will  be  received  Apr.  25 
by  Geo.  T.  Breunlg,  City  Compt.,  for  $100,000  boule- 
vard  bonds. 

Ft.  Wayne,  Ind. — City  Engr.  Randall  is  preparing 
plans  and  specifications  for  paving  E.  Washington  St., 
W.  Main  St.  and  Fairfield  Ave.,  in  all  about  3  miles] 
and  requiring  50,622  sq.    rods    of  paving. 

Waterloo,  In. — Bids  will  be  received  Apr.  13  by  H 
C.  Schultz,  City  Clk.,  for  paving  about  4,500  sq.  yds. 
of  the  roadway  of  West  4th  St.  with  Trinidad  Pitch 
Lake  asphalt  and  about  l,i500  lln.  ft.  Portland  cement 
curbing. 

Davenport,  la. — Thies  Ilerzog.  Clk.  Bd.  Pub.  Wks., 
writes  that  the  following  contracis  have  been  award- 
ed for  improving  portions  of  13  streets,  bids  for 
which  were  received  on  Mar.  31  :  McCarthy  Stone  Co. 
received  contracts  for  6  streets  aggregating  $39,144  ; 
Davenport  Constr.  Co..  3  streets,  for  $15,087,  and 
People's  Constr.  Co.,  4  streets,  at  $13,990.  The  bids 
average  as  follows  :  Grading,  3.6  cts. ;  telford  paving, 
$1.07;  brick  paving,  $1.45,  and  curb,  .57  cts.  Con- 
tractors all  of  Davenport. 

Bioux  City,  la. — City  Attorney  Weaver  has  pre- 
pared a  resolution  ordering  20.000  ft.  of  sidewalk  In 
Greenville.  The  walks  will  be  5  ft.  wide  and  will 
cost  approximately  $12,000. 

Wichita,  Kan. — Local  press  reports  state  that  the 
Council  has  voted  to  accept  the  bid  of  the  Barber 
Asphalt  Paving  Co.  for  paving  on  W.  Douglas  Ave., 
at  $2.25  per  sq.  yd.  There  will  be  required  about  12,- 
400  cu.  yds.  excav.,  6,150  lln.  ft.  curbing  and  23,800 
sq.  yds.  paving. 

JVeic  Orleans,  La. — The  Council  has  approved  plans 
and  specifications  submitted  by  the  City  Engr.  for 
asphalt  pavement  on  portions  of  Toulouse,  Bourbon, 
Arabella  and  Calhoun  Sts. 

PortUmd,  Me. — The  village  of  York  Harbor  Is  re- 
ported to  be  considering  a  proposition  to  spend  $15,- 
000  in   road  Improvements. 

Baltimore,  Md. — The  Ist  branch  of  City  Council 
passed  following  ordinances  for  repaving  with  aspb. 
blocks:  McComas  St.,  Hanover  St.  to  Creek  Alley  (ap- 
propriation. $13,000)  ;  E.  North  Ave.,  Broadway  to 
Washington  St.  ($25,700)  ;  streets  around  Union 
Sq..  southwest  Baltimore  ($19,000)  ;  McCulloh  St., 
Lafayette  to  North  Aves.    ($37,500). 

At  the  same  time  $45,000  was  appropriated  for 
belglan  blocks  on  Columbia  Ave.,  Bush  St.  to  Gwynn's 
Falls  bridge. 

On  Apr.  3  the  First  Branch  of  the  City  Council 
passed  ordinanc^es  to  pave  with  macadam  and  asphalt 
block  on  portions  of  numerous  streets. 


Baltimore.  Md. — Separate  bids  are  wanted  Apr.  15 
for  furnishing  sidewalk  and  sewer  brick,  asphalt 
blocks,  and  creosoted  heart  Georgia  pine  blocks  and 
planks.  Thos.  G.  Hayes,  Pres.  Bd.  of  Awards.  B. 
T.   Feudal  1,   City   Engr. 

Hagerstoxcn,  Md. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Worcester,  Mass. — Bids  are  wanted  Apr.  13  for  fur- 
nishing approximately  35,000  lln.  ft.  of  curbstone, 
2,000  lln.  ft.  circular  curbstone,  12,000  sq.  yds.  pav- 
ing blocks,   etc.      Wright  S.  Prior,   St.   Comr. 

Fall  River,  Mass. — The  following  bids  for  granite 
curbing  are  stated  to  have  been  accepted  and  con- 
tracts awarded  ;  15,000  ft.  granite  curbing  to  Archie 
F.  Benolt,  at  67'/j  cts.,  delivered  on  the  street;  15,- 
000  ft.  to  Timothy  Benolt,  at  67 '^  cts.,  delivered  on 
the  street.  A  total  of  100,000  paving  blocks  were 
purchased  as  follows  :  25,000  from  Archie  F.  Benolt, 
at  $58  per  thousand,  delivered  on  street ;  from  Dude- 
voir  &  Lavoie,  25,000,  at  $62.50  per  thousand,  deliv- 
ered on  street ;  25,000,  at  $65  per  thousand,  and  25,- 
000  at  $66  per  thousand  ;  and  from  William  Beattle, 
60,000,  at  $65  per  thousand.  Bids  on  artificial  curb- 
ing were  rejected. 

Jackson,  Mich. — About  $5,000  will  be  expended  in 
paving  certain  alleys  with  brick.  A.  B.  Stevens,  City 
Kngr. 

Charlevoix,  Mich. — Engr.  Geo.  S.  Plerson,  of  Kala- 
mazoo, has  been  employed  to  prepare  estimates  for 
paving  with  either  brick  or  Warren  bituminous  mac- 
adam on  Bridge  St. 

Holland,  Mich. — Bids  are  wanted  Apr.  22  for  pav- 
ing 8th  St.     Wm.  O.  Van  Byke,  City  Clk. 

Detroit,  Mich. — Estimates  for  paving  have  been  al- 
lowed as  follows  :  Brick,  $345,079  ;  cedar,  $60,292 ; 
block  asphalt,   $92,605,  and  sheet  asphalt,  $66,610. 

Dtiluth,  Minn. — The  City  Council  has  ordered  the 
paving  of  a  portion  of  Superior  St.,  East.  Bids  will 
probably  be  asked  on  sandstone  blocks,  sheet  asphalt, 
vitrified  brick,  and  bituminous  macadam  pavements. 
W.   B.   Patton,   City   Engr. 

St.  Paul,  Minn. — The  Barber  Asphalt  Paving  Co.  is 
reported  to  have  secured  the  contract  to  pave  on  a 
portion  of  Exchange  St.,  at$1.90  per  sq.  yd.;  total, 
$19,347. 

Minneapolis,  Minn. — Local  press  reports  state  that 
the  Council  Committee  on  I'avlng  awarded  contracts 
for  this  season's  work  as  follows ;  Purlngton  Paving 
Brick  Co.,  No.  1  pressed  brick,  at  99  cts.  per  sq.  yd., 
any  amount :  Arnold  Granite  Paving  Co.,  S,0()0  sq. 
yds.  of  granite  paving  blocks  at  $1.85  per  sq.  yd.  ; 
Kettle  River  Quarries  Co.,  60,000  sq.  yds.  Kettle 
River  sandstone  paving  blocks  at  $1.58  per  sq.  yd. ; 
(Jeorge  J.  Backus,  any  amount  of  white  cedar  paving 
blocks  at  60  cts.  a  sq.  yd.  ;  Republic  Chemical  and 
Creosotlng  Co.,  40,000  sq.  yds.  creosoted  wood  paving 
blocks  at  $1.64  for  pine  blocks.  The  Kettle  River 
(Juarrles  Co.  got  contracts  for  sandstone  curbing  and 
the  Arnold  Granite  Co.  for  granite  curbing.  The  com- 
mittee will  readvertlse  for  bids  for  artificial  curbing 
and  10,000  sq.  yds.  of  granite  blocks.  The  contracts 
for  crushed  stone  were  equally  divided  between  Wader 
&  McLeod  and  the  Langdon  Stone  Co.,  both  agreeing 
to  furnish  stone  at  $1  per  cu.  yd.  The  contract  for 
crushed  granite  to  the  Kettle  R.ver  Co.  at  $2.75  per 
<H.   yd.  , 

Cameron,  Mo. — M.  T.  Hayde,  of  Kansas  City,  Mo., 
is  stated  to  have  secured  the  contract  for  street  pav- 
ing in  this  city,  at  a  cost  of  $12,000. 

Independence,  Mo. — H.  H.  Pendleton,  City  Engr.. 
writes  that  a  resolution  has  been  passed  by  Council 
to  grade  and  pave  with  broken  stone  College  Ave.. 
nt  an  estimated  cost  of   $12,300. 

Iieny.  A.  //. — It  is  stated  that  bids  will  be  received 
l)V  the  Hd.  of  Selectmen  until  Apr.  20  for  macadamiz- 
ing, curbing,  etc..  of  public  highways.  ICdw.  L.  .lones, 
Sele<'tman  ;  Geo.  II.  .^llen,  Des.  Engr..  Manchester. 

Jersey  City,  N.  J. — The  Cement  Paving  &  Constr. 
Co.,  care  of  Vankeuren  St.  Son,  Prior  St.,  has  secured 
the  contract  for  grading  and  Improving,  by  laying 
about  51.000  sq.  ft.  cement  walk  In  Lafayette  Park, 
for  which  bids  were  received  by  Bd.  St.  &  Water 
Comrs.,  Apr.  7,  at  87  per  cent,  of  the  standard  set 
by   the  Ch.  Engr. 

A'cu  «on,  N.  J. — Bids  will  be  received  May  4  b.v-  the 
Co.  Bd.  of  Chosen  Freeholders  for  macadamizing 
about  8.945  ft.  of. county  road.  A.  II.  Konkle,  Co. 
Engr.,  Newton.      Emmet  H.  Bell,  Dlr. 

Ocean  City,  N.  J. — Bids  are  wanted  Apr.  13  for 
paving  with  broken  stone,  vitrified  block  gutters  and 
granite  or  bluestone  curbing  the  driveways  on  por- 
tions of  12  streets.     Hiram  Steelman,  Chmn.  St.  Com. 


Vailsburgh,  N.  J. — Bids  will  be  received  until  Apr. 

15  by  the  Mayor  and  Boro.  Council  for  grading,  lay- 
ing and  resetting  curbs,  and  laying  walks  on  So.  Caro- 
lina St.  requiring  approximately  1,340  lln.  ft.  of  new 
curb,  laying  2,035  lln.  ft.  of  old  curb,  and  laying 
13,500  sq.  ft.  of  artificial  stone  sidewalks,  4  ft.  wide. 
Eugene  A.  McMurray,  Boro.  Engr.,  22  Clinton  St, 
Newark. 

New  York,  N.  Y. — The  Bd.  of  Aldermen  has  author- 
ized the  appropriation  of  $3,500,000  for  street  pav- 
ing. 

Canandaigua,  N.  Y. — Engr.  John  Hanrahan  has  sub- 
mitted to  the  Bd.  of  Trus.  the  following  estimates  for 
paving  Main  St.  :  With  Telford  macadam  from  th» 
lake  to  the  head  of  the  street,  except  between  the 
railroad  and  .Saltonstall  St.,  and  there  with  brick, 
$121,137;  paving  from  the  lake  to  Chapel  St.  with 
brick,  $155,730 ;  for  paving  with  brick  from  the  lake 
to  Gorbam  street  and  from  there  north  with  Telford 
is  $140,485. 

Johnstown,  N.  Y.— Local  press  reports  state  that 
bids  will  be  received  until  May  4  for  paving  on  Will- 
iam St.,  requiring  as  follows :  9,522  sq.  yds.  of 
bituminous  macadam,  1,854  sq.  yds.  of  sandstone  and 
macadam,  4,500  ft.  of  old  curb  reset,  100  ft.  of  new 
curb;  total  estimated  cost,  $25,183.  Jas.  W.  Miller, 
City  Engr. 

Binqhamton,  N.  Y. — It  Is  stated  that  about  $3S,000 
is  to  be  spent  this  year  in  building  new  and  repair- 
ing old  sidewalks  in  this  city. 

Long  Island  City,  N.  Y. — Bids  will  be  received  Apr. 

16  by  Jos.  Cassidy,  Pres.  Boro.  Queens,  for  furnish- 
ing material  for  regulating,  grading,  curbing,  flag- 
ging, repaving  with  asphalt  block  and  paving  with 
asphalt  portions  of  10  streets.  Engineer's  estimate. 
42,000  sq.  yds.  asphalt  pavement,  including  binder 
course,  8,500  sq.  yds.  old  stone  pavement  to  be  re- 
laid  as  foundation  or  in  approaches,  etc. ;  24,200  lln. 
ft.  new  bluestone  curbstone,  furnished  and  set ;  44,- 
200  sq.  ft.  new  bluestone  flagstones,  etc. 

Brooklyn,  y.  Y. — Of  the  bids  for  granite  block  pave- 
ment opened  Apr.  1  the  following  awards  have  been 
recommended  by  Engr.  Geo.  W.  Tillson :  Wm.  Fitz- 
gerald, $118,945;  Sterling  Constr.  Co.,  $42,046:  Uc- 
Dermott  &  Foxton,  $13,437.  For  Medina  sandstone 
pavement  the  following  bids  have  been  recommended 
for  award  :  Jas.  Qulnn.  $64,059  ;  John  O'Grady,  $56,- 
935  ;    Dennis   Norton.  $36,48.3. 

Watertoicn,  A'.  Y. — Mayor  Pappa  has  approved  the 
resolution  passed  by  the  Bd.  of  Pub.  Wks.,  adopting 
bituminous  macadam  pavement,  for   State  St. 

Syracuse,  N.  Y. — Local  press  reports  state  that  the 
Asphaltina  Construction  Co.  submitted  the  lowest  bid 
for  paving  on  Oswego  St..  as  follows :  Asphalt,  with 
brick  between  street  railway  tracks,  at  $8,867,  and 
if  sandstone  between  the  tracks,  $9,410 ;  on  brick, 
at  $9,672  and   $10,667. 

Watervliet,  N.  Y. — J.  P.  Thomas,  City  Engr.,  esti- 
mates the  cost  of  paving  7th  Ave.  with  bricks,  1,0.50 
lln.  ft.,  at  $7,105.     A  concrete  base  to  be  used. 

New  Brighton.  S,  I..  A'.  Y. — The  following  bids 
were  opened  Apr.  3  by  Cieo.  Cromwell,  Boro.  Pres., 
for  repaving  with  granite  on  concrete  foundation  Bay 
St.  from  Hauuah  St.  to  Union  PI.,  only  main  Items 
being  given — a.  .lolin  E.  Donovan ;  h,  .Michael  Fitz- 
gerald ;  c,  Jos.   Johnson  Sons : 
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UUhmond  Turnpike — Tompkins  Ave.  to  Brooks  St. 
a  h  c 

(iranite.    5,800    sq.    yds $3.00         $3.23  $3.10 

211  in.    curb,    2,500    ft 1.00  .95  .95 

Uridgestone,    2,600   sq.   ft...        .70  .60  .60 

Conirete,    1,100   en.    yds....     .5.00  5.50  5.25 

iilds  were  also  opened  Apr.  3  for  asphalt  block  pave- 
ment on  Bay  St.  from  Thompson  St.  to  Clifton  R.  R. 
iriissing.  as  follows — a,  Hastings  Pavement  Co.  :  h. 
Continental    Asphalt   Paving  Co.: 

n  b 

AsDh.  hi.,  9.900  sq.  yds $1.75  $1.79 

20-ln.    curb.    4.000    ft 1.05  1.10 

C(mcrete.    1.300   cu.  yds 6.32  6.50 

Flagslone.   50   sq.    ft 25  .23 

Receiving    basins,    2 160.00  175.00 


New  York,  N.  Y. — The  following  bids  were  opened  Apr.  7  by  Aqueduct  Comrs.,  280  Bway.,  for  con- 
structing highways,  bridge  piers  and  abutments,  culverts,  fences,  etc..  around  Croton  Lake — a,  McArthur 
Bros  Co..  128  Bway.:  6,  Bellew  &  Merritt  Co..  Tuckahoe,  N.  Y.  ;  c,  Chas.  W.  Smith,  110  E.  56th  St.;  d, 
Wm.  J.   Flanagan,  390  S.  Bway.,  Yonkers,  N.   Y.  : 

r.aiilng   and    draining $2,000.00 

Clearing,    15    acres 

Grubbing,    6   acres 

lOarth    excavation.    455,000    cu.   yds 

Rock  excavation,  16,000  cu.  yds 

Long   haul.   70,000   cu.   yds 

Riprap    laid,    17.000    cu.   yds 

Stone   ballast.    250  cu.   yds 

15  In.   tile  laid.  1.100  ft 

l.Sin.    tile    laid.    3.50    ft 

1:2:5  concrete,   500  cu.   yds 

1:2:3  concrete.   250  cu.   yds 

Brick  masonry,  130  cu.  yds 

Dry   rubble,  500  cu.  yds 

Rubble    masonry.    16.000    cu.    yds 

Face    work    on    rubble,    25.000    sq.    ft 

Masonry    for  culverts.   100   cu.  yds 

Dimension   masonry,    1.800   cu.   yds 

6-cut  face   dressing,   11.000   sq.   ft 

Rough-point    face.    40,000    sq.    ft 

Pier   and  abutment    masonry.   3.000   cu.   yds. 

.\dd'tlonal    masonry,   500    cu.    yds 

Stone  wall    fencing,   245.000  ft 

Permanent    timber.    5.000    ft 

Plies  driven.   250  ft 

Rail    fence,    painted.    110.000   ft 

Guard   rail,  painted,   20,000  ft. 


Totals   $803,210.00    $689,209.00 
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$689,209.00 

$584,801.00 

$564,104.00 
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Dunkirk,  X.  Y. — The  Cleveland  Trinidad  raving 
Co.,  of  Cleveland.  Is  reported  to  have  submitted  the 
lowest  bid  for  paving  with  shale  brlok  on  portions  of 
Eagle  and  I'eer  Sis.,  at  ;iO  els.  per  cu.  yd.  for  exoava- 
tlon,  and  ?1.S7  for  pavement  on  concrete  and  $1.57 
on  ballast.  The  Barlwr  .\sphalt  Paving  Co..  of  Buf- 
falo, was  the  lowest  on  asphalt  at  S5  cts.  per  cu. 
vd.  for  excavation  and  $1.74  per  sq.  yd.  for  pavement 
on  concrete.  Elagle  St.  will  require  14,823  sq.  yds. 
and  Deer  St.   11,875  sq.  yds.  of  pavement. 

Si-hcHvrtadp,  X.  Y. — See  "Sewerage  and  Sewage 
Uispoeal." 

ilossillon.  O. — Bids  will  be  received  .\pr.  21  by  the 
City  Council  for  furnishing  material  for  curbing  and 
paving  with  brick  portions  of  South  Erie  St. 

Younnttoirm.  0. — Bids  are  Wanted  .\pr.  13  for  $13,- 
820  paving  bonds.     Wm.   I.  Davles.  City  Clk. 

CiiKinnati.  O. — Bids  are  wanted  May  1  for  Im- 
proving portions  of  Fairfax  Ave.  by  grading,  curbing 
and  paving  with  brick  and  constructing  culverts,  etc. 
Kobt.   .Allison,  I'res.   Bd.   Pub.    Service. 

ifsmiKon.  O.-  A  resolution  has  been  passed  by  the 
Co.  Comrs.  to  repave  the  roadway  of  the  High  and 
Main  St.  bridge  over  the  great  .Miami  River  with 
block  asphalt. 

Li3bon,  O. — Bids  will  be  received  May  5  by  the  Vil- 
lage Council  for  furnishing  material  for  Improving 
portions  of  Park  A\e.     Lodge  Uiddle.  Village  Clk. 

Lakeicooil.  O. —  II  Is  stated  that  bids  are  wanted 
.\pr.  23  for  paving  with  brick  on  portions  of  Hall  and 
W.  Lake  .\ves.     J.  French,  Village  Clk. 

Cilcutta,  O. — Bids  will  be  received  by  Jerry  I.  An- 
siey.  Township  Clk.,  on  Apr.  15  for  $27,000  bonds  to 
lie  used  for  paving  from  Liverpool  Twp.  line  to  vil- 
lage of  Calcutta. 

Salem,  O. — The  following  bids  were  opened  on  Apr. 
3  for  paving  with  asphalt  (ol  Highland  Ave.,  2,650 
so.  yds.:  (5)  Aetna  St.,  7,325  sq.  yds.:  Bwell  & 
Baker,  Salem,  a,  «7.577  :  6.  *1».S91.  Geo.  D.  Smith 
&  Bro.,  Salem,  n,  $«.8S3  :  6.  $l!t.076.  They  bid  $1.1)0 
and  $1.58  per  sq.  yd.  respectively  for  the  asphalt.  B. 
M.  French,  City  Engr. 


POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Birmingham,  Aiii, — The  Mayor  and  Bd.  of  Alder- 
men on  Apr.  2  granted  a  franchise  to  T.  H.  .Mdrlch 
and  T.  II.  Aldrlch.  .Ir.,  Trus.,  for  the  Birmingham 
District  Coal,  Light  &  Power  Co.  The  company  ex- 
pects to  start  work  within  30  days  on  byproduct  coke 
ovens,  using  the  gases  to  generate  the  power  for  elec- 
trical purposes,  and  the  coke  and  other  products  will 
be  sold  on   the  market. 

Santa  llaria.  Cat. — It  is  reported  that  Reuben 
Mart,  owner  of  the  water  works,  is  about  to  petition 
the  Bd.  of  Superv.  for  n  franchise  (or  an  electric  light 
Idant. 

lioHldcr,  Colo. — The  City  Council  has  granted  a 
franchise  for  25  yrs.  to  John  C.  Conway,  of  Buffalo, 
N.  v.,  for  the  use  of  streets  and  alleys  for  a  gas 
plant.  Mr.  Conway  is  to  utilize  the  natural  gas  of 
the  Katlonal   Consolidated  Oil   Co. 

Slatesboio,  Qa. — The  citizens  are  stated  to  have 
voted  on  Mar.  27  to  issue  $37,000  bonds  for  an  elec- 
tric light  plant  and  water  works. 

rambridge.  111. — C.  E.  Larson  and  E.  G.  Johnson  are 
stated  to  have  been  appointed  by  Council  to  secure 
estimates  for  a  gas  plant. 

Gicrncasilc,  Ind. — The  Trus.  of  De  Pauw  Univ. 
have  decided  to  construct  an  electric  lighting  plant 
on   the  college  grounds. 

SprinuHchl.  III. — A.  L.  Ide  &  Sons  have  petitioned 
the  Council  for  a  franchise  for  a  hot  water  heating 
system  and  electric  light  plant. 

Elkhart.  Ind. — The  City  Council  is  stated  to  have 
granted  the  National  Mfg.  Co.  a  franchise  for  an 
electric  plant.  The  company  proposes  constructing  a 
plant  at  Bristol  on  the  St.  Joseph  River.  Walter 
Brown   is   reported   Interested. 

Ft.  Wayne.  Inil. — The  Council  has  granted  a  fran- 
chise for  a  heating  system  to  Geo.  W.  Beers  and 
others. 

Mapleton.  la. — G.  G.  Harris,  Town  Clk.,  writes  that 
the  citizens  voted  Mar.  30  to  grant  a  franchise  to 
\V.   H.    Leathers  and  J.  E.  Scott,  for  a  gas  plant. 

Shelbii,  la. — The  town  is  reported  to  have  voted  to 
put  In  a  municipal  light  plant. 


Toledo,  O. — G.  \V.  Tonson.   City  Engr..   writes  that  the  following  bids  for  paving  with  block  or  asphalt 
on  Starr  Ave.  were  recelvtd  on  .Mar.  30  : 

i     ^      i     -A     I       ■■=     i     -if    i^   i 

fl  "^         xd       sic       ^i  i  -a  i^.        So       3^^ 

-j-''^       -J            S  U  «  O  ,3  w              02            <! 

I!     P     Strelcher                     $0.30     $0.31      $0.55  $0.21  $0.04  $30.00  $21.00  $1.80 

J     K  ■  ^hany                   .30          .35          .40  .40  .04  60.00  12.00  1.95 

H     (i     Jenni8.in'"         30          .30          .70  .45  .04  45.00  13.00  1.72           ..         2.30 

C  ■  H  ■  Burchlnai            30          .38          .76  .35  .06  50.00  18.00  ..            ..         2.14 

GarVi'gao   Bros          30          .35          .40  .35  .05  45.00  16.00  1.65 

Barber    .\sph.    Pav.    Co 23          ..50  .30  .03  35.00  20.00  ..        2.03 

O^Sulllvan'^&    Sheehan 23          .36           40  .33  'H  40.00  18.00  1.74 

Bidders  of  Toledo,  with  the  exception  of  Barber  Asphalt  Paving  Co..   of  New    lork,  N.    1.       No  award 

will  be  made  until  property  holders  decide  material  to  be  used. 

Oil  Citu.  Pa. — Bids  are  wanted  Apr.  13  for  Improv-  Fort   Uodiic,    la. — It    is    stated     that     the    Light    & 

ing  portions  of   Hoffman   and   Grove  Aves.  ;  also  pav-        Power    Co.    will    enlarge    the    electric    ligiit    plant,    ex- 
Ing  .Slain  St.     S.   \V.    Barnhart,  Compt.  tend    the   street    railway    system,   and    rebuild    its   gas 

plant. 

'"■^S."?'  Z''■~\TT^,,^)^J''?h     JXnfmnr..'^'n?'«4';'*  Reinhcok,  ra.—W.   P.   Walsh   is  stated  to   have  se- 

reported  to  be  contemplating  the  expenditure  of  $4o,-        ^^^^^^  ^  franchise  to  install  a  complete  electric   light 
ot)0  In  road  improvements.  p,a„t.     He  will  also  pump  the  city  water. 

yitUton,  /'«.— .\bout  2  miles  of  paving  will  be  laid  Wall    Lake,   la. — The    citizens    are    stated    to    have 

this   summer.  voted    to   have   a    heating  and    lighting  plant    erected 

by  the  town.     Gasoline  gas  will  be  used  and  a   $4,300 

Latuddle,  Pa. — Press  reports  state  that  the  Super-  plant  will  soon  be  installed, 
visors  of  Worcester  Township  will  issue  bonds  to  the 

amount  of   $15,000  for  the  purpose  of  road  Improve-  Radchlfe,    la. — Ihe   citizens    are    reported    to    have 

ment  voted    to  grant   a   franchise   to   the   Radcllffe   Heating 

&  Lighting  Co. 

Philadelphia,  Pa. — D.  J.  McNlchol  has  secured  the  nuhunup    in Tt   u  atntBrt   that-  tho  Phi^a<rn    Mil 

-n.ract   for   gradi.,g,    fllllng,  ,?/-•   Torresdale    Boule  „.i?,fe^«^*^t.'pauf  K.' R.' Co  wIlMnstoll  a'^powl^'p^nt 

bids    m.ened    Mar.    Jo.      Ihe    Council    recentl.v    appro^  ^^    ^^^  ^^  ^^  ^  $23,000.      The  plant  wlU 

prla  ed    $2;.0.000   for   this    work^  ,„^''f?,r'^m,?her  vear  ''«  <>'  T50-H.-P.  and  will  supply  heat  and  steam  power 

Boule.  will  prolMl>ly  not  Ix:  taken  up  for  another  year.  .         .,    n,„,.h|n„,.„    :„    vovinns  huildimra   -it   «i,r.n.;       ii 

Dir    of  Pub.  Wks    Haddock,  according  to  local  press  ?'„?i  ,t'?^>'o'^.'j^''^i 'S„^?. 'ch^i„^"g'o'^'lT  ^'  "'"P"      "" 
reports,    has    awarded    the    contract     for     raising^  the  '  "    •  s  . 

grade   and   widening  Market   St.   at   23d    St.    to  C.    P.  .ilta,  la. — The  Town  Clk.   writes  that  It  was   voted 

VVeaver   for  $69,000.     The  work  will  be  done  In  con-  Mar.   30  to  grant  a  franchise  for  a  hot  water  heating 

oection  with  the  building  of  the  subway  by  the  Phlla-  plant  to  the  town  of  Alta. 
delphia   Rapid  Transit  Co. 

Baltimore,  Mil. — John   Waters,    23  E.   Centre  St..   Is 

Ueadville,    Pa. — A.    C.    Pardee,     City    Clk..     writes  stated  to  have  secured  the  contract  to  erect  an  electric 

that   cAntracta   for  5,825  sq.   yds.   of  brick   paving  on  power    substation    for    the     United     Electric    Light    & 

2   streets,    bids    opened    Mar.    25,    have    been    awarded  Power  Co.,  at   .VIcClellan    .\llev  and   Little  Sharp   St.  ; 

as   follows:    To  Thos.    De   Gulgan,   for   Water    St._,   at  (he  Imlldlng  and  equipment  will  cost  about  $100,000. 
$1.80    per   yd.    for    metropolitan    block,    and    to    h  red.  'I'he  contract  lor  steam  piping  for  the  power  plant 

Robinson,  for  Chestnut  St..  at  $1.86  per  yd.  for  block  of    the    United    liys.    &   Electric    Co.    on    Pratt   St.   has 

brick.     Bidders   both  of  Meadvllle.  l)een  awarded  to  the  Crook-llorner  Co.  for  about  $50,- 

"00.      The    contract   embraces   all   work   In   connection 

Chattanooi/a.  Tenn. — It  Is  stated  that   the  building  with    new   boilers   and    engines,   and   also   connections 

at  a   boulevard   In   Chlckamauga    Park,    a   distance   of  for   the   condensing   machinery. 
one  and  a   half  miles.  Is  under  consideration.  ,ni,     ,.  , ,       ,^.     »  .     ^      ,     ^ 

Maiden,   .Hasn. — The    Maiden    Electric  Co.    Is   to   en- 

(JalrrgtoH    Tex  — Local  press  reports  state  that  the  large  Us  plant  so  as  to  secure  14,000  ft.  of  floor  space. 

following    bida   were   received    for     furnishing    paving  The   new   building   is   to   be  built  around   the   present 

brick-  On  1  500,000  more  or  less  vitrified  brick,  Texas  structure.      The   company    will   also  bnlld   a   wharf  at 

&  Paclllc  Coal  Co.  bid  $10.25  f.  o.  b.  cars  Thiu-ber.  or  wlilch  nil  its  coal  will  be  received.     The  Improvements 

$17  35   delivered.      Stuart   Wheeler   bid   $8.05   f.   o.    b.  will  cost  about  $100,000. 
ThurlK^r  or  $18.70  delivered       For  the  c-orainon   brick  j^^,„,j„,,      ,        Mivh.—\   franchise  is  stated  to  have 

fV5  ISTo'H"""'',  ''.^H'^''  J""i"fin—   ,b.itvp,-  .  '«"*■>  granted  to  Harry  M.  Lau  and  Jas.  D.  Butterfleld, 

bid  $5.40  i.  o.  h.  Thurljer.  or  $10.. o  deiivpied.  ^,  Detroit,  to  establish  a  gas  plant. 

Ualla*.   Tear.— An   election   held   Mar.   31    on   the  Is-  Sault   Htc.   Marie,   Miv.h. — Wallace-.Taastad-Drewsen, 

Kuanee  of  $500,000  In  county  road  Ironds  Is  reported  Temple  Court  BIdg.,  New  York,  N.   Y.,  will  design  a 

to  have  carried.  new  hydraulic  power  station  for  the  Edison  Sault  Elec- 

,.    ^                  ...»  trie  Co. 

Oreen   Bay,    Wi».— The   Council    has,   according   to  „  ,  ^     .       ,„           t           t-             ,„., 

reports,  decided  to  spend  $65,000  in  paving.  Caledonia,    Minn. — Jerry    Kenny,    Village    Recorder. 

writes  the  citizens   have  voted   to  issue   $8,000  bonds 

Stratford.  0,.<.-Blds  are  wanted  Apr.  16  for  con-  'or  the  construction  of  an  electric  light  plant, 

striictlng  2%    miles  of  brtjken  stone  roadway.    Angus  Mankato,    Minn. — The   Council    has     rescinded     all 

Smith,  City  Engr.  previous  actions  as  to  water  works,  rejected  all  bids 

received  on   Mar.   23   for  a  building  and   returned  un- 

Toronto,    (int. — Bids    will    be    received    Apr.    14    by  opened  the  bids  for  the  lighting  plant.     J.  R.  Thomp- 

Thos.    Urquliart    (Mayor),   Chmn.   Bd.   of  Control,   for  g„n    cny   Engr. 

constructing  concrete  sidewalks  on  portions  of  numer-  ,,         „          , 

ous  streets  and  macadam   road  on  portions  of  George  Xieollet.    Minn.—  C.    R.    Weller,    Recorder,   writes    It 

St  •  also  for  constructing  tile  pipe  sewer  In  portions  Is  proposed  to  construct  an  electric  light  plant,  to  cost 

of  Kitchle  Ave  $3,000.     Engineer,  H.  A,  Hlldebrandt,  St.  Peter. 


Faribault,  Minn. — The  Faribault  Gas  &  Electric  Co. 
has  been  Incorporated;  capital,  $250,000.  Incorporat- 
ors :  B.  W,  Cowperthwaite,  John  Hang  and  Ellis  F. 
Preston. 

Winona,  Minn. — C.  J.  Grove  has  petitioned  the 
City  Council  for  a  franchise  for  an  electric  light 
plant. 

Columbus,  Misa. — The  Stockholders  of  the  Colum- 
bus Light  &  Power  Co.  are  stated  to  have  decided  to 
construct  a  new  electric  plant,  to  cost  about  $30,0iio. 

Storra,  Mont. — H.  T.  Hopka,  Cashier  Washoe  Cop- 
per Co.,  writes  that  this  company  proposes  to  construct 
an  electric  light  plant  and  water  works  under  super- 
vision of  P.  .Vl.  Gallaher,  of  Storrs. 

Brooklyn,  X.  1. — Bids  will  be  received  Apr.  10  ijy 
Gustav  LUuIcnthal,  Comr.  of  Bridges,  N.  Y.  City,  for 
furnishing  and  Installing  1  lOO-H.-P.  steam  engine 
(electric  light  plant)  and  1  30-Ivw.  direct  current  gen- 
erator at  the  Brooklyn  bridge  power  house.  Main  St. 

North  Lawrence,  N.  Y. — L.  L.  Dewey  is  reported  to 
have  purchased  the  Townsend  water  power  at  North 
Lawrence,  and  expects  to  put  in  electric  Mghts  at  that 
place  and   Lawrenceville. 

Waterloo,  N.  Y. — Capitalists  from  Corning,  Elmlra, 
and  Albany  are  reported  to  have  organized  a  com- 
pany, with  $1,000,000  capital,  to  build  a  plant  at 
Waterloo  to  manufacture  gas  and  coke  and  supply 
(geneva,  Waterloo,  Seneca  Falls,  and  Aurora.  A  pipe 
line  will  be  run  across  Cayuga  Lake, 

Bimjhtnnton,  N.  Y. — Bids  will  be  received  on  Apr. 
20  by  A.  W.  T.  Back,  Clk.  Bd.  Superv.,  for  the  con- 
struction of  a  county  heating  and  lighting  plant  era 
the  Court  House  Sq.  Architect,  I.  G.  Perry,  of  Blng- 
hamton. 

A'eic  York,  N.  Y. — The  Consolidated  Gas  Co.  is  stat- 
ed to  have  made  final  arrangements  for  centralizing 
the  gas  manufacturing  plants  now  scattered  through- 
out Slanhattau.  The  proposed  location  of  new  works 
is  at  Lawrence  Point,  on  Long  Island  shore  of  Hell 
Gate,  and  comprises  about  300  acres.  It  Is  proposed 
to  erect  a  plant  with  a  capacity  of  200.000,000  cu.  ft. 
a  day,  to  be  Installed  In  units  of  20,000,000  ea. 

Volumhua,  O. — Bids  will  be  received  Apr.  14  by  John 
.\.  (,'onnor,  Clk.  Bd.  of  Pub.  Wks.,  for  erecting  a  barn 
and  storehouse  located  upon  the  grounds  of  the  mu- 
niclpal  electric  light  plant;  bids  will  also  be  received 
.\pr.  24  tor  furnishing  poles,  wire  and  pole  line  sun- 
dries for  the  municipal  light  plant. 

Younpatoun.  O. — It  is  stated  that  the  Youngstown 
Consolidated  Gas  &  Electric  Co.  will  Install  a  1.000- 
Kw.  generator  In  the  addition  being  erected  to  the 
plant  In  North  Ave. 

Portland,  Ore. — G.  C.  Moser  Is  stated  to  have  petl 
tloned  for  a  franchise  for  a  steam  and  hot  water  heat- 
ing plant. 

Dallaa.  Ore. — The  Dallas  Electric  Light  &  Power 
Co.  Is  reported  Incorporated;  capital,  $20,000.  Incor- 
porators :   M.  D.   Bills  and  T.  A.  Wagner. 

Avondalc,  Pa. — The  .\vondale  Borough  Electric  Co. 
has  been  incorporated ;  capital,  $10,000.  Directors : 
I'.dw.  H.  Wert,  ('.  Raymond  Fiitcher  and  Ilerbart  F. 
Harris,   of  Ilarrlsburg. 

Weatgrove,  Pa. — The  West  Grove  Borough  Electric 
Co.,  of  West  (;rove,  has  been  Incorporated :  capital. 
$10,000.  Directors:  Edw.  II.  Wert.  C.  Raymond 
Frltcher,  and    Herbert  F.   Harris,  of  Harrlsburg. 

Mt.  Holly  Syrinija,  Pa. — The  Mt.  Holly  Springs 
Light,  Heat  &  Power  Co.  has  been  Incorporated  :  c.tp- 
Ital,  $5,000.  Directors:  Patricio  Russ,  Harrlsburg: 
C.   Faller,   of  Carlisle,  and  others. 

Westerly.  R.  I. — The  Senate  is  stated  to  have  passed 
the  bill  authorizing  the  town  to  Issue  $150,000  bonds 
for  the  construction  of  an  electric  light  plant. 

Rapid  City.  S.  U.— Frank  M,  Lockhart  and  W.  H. 
Chambers  have  secured  a  franchise  from  City  Coun- 
cil  to  build  and  equip  an   electric  light  plant. 

Marble  Folia,  Tex. — W.  H.  Badger,  Secy.  Marble 
Falls  Water  &  Power  Co.,  writes  that  the  company 
contemplates  further  development  of  water  power. 

Cleburne.  Tex. — The  City  Council  has  granted  a 
franchise  to  the  Cleburne  Light,  Power  &  Htg.  Co. 
to  construct  and  operate  a  gas  plant  for  a  period  of 
50  years. 

Vernal,  Utah. — -See  "Electric  Railways." 

Brattleboro.  Yt. — The  Connecticut  River  Power  Co. 
will  build  a  $50,000  dam  across  the  Connecticut  at 
Brattleboro.  It  will  probably  be  20  ft.  high,  and  gen- 
erate from  4,000  to  5,000-H.-P. 

St.  Muru!<,  W.  Vtt. — See  "Electric  Railways." 

La  Croaae,  Wis. — It  is  stated  that  the  Central  Elec- 
tric Co.  will  Increase  Its  capital  from  $50,000  to 
$100,000,  to  meet  several  Improvements  which  have 
been  planned  by  the  company. 

f.o.  CroHae.  ^yia. — It  is  staled  that  the  Central  Elec- 
tric Co.  will  Increase  Its  caidtal  from  $50,000  to 
$100,000  and  Install  another  boiler  and  a  complete 
set  of  generating  machinery. 

Sheboyijini,  Wis. — Jacob  Cloos,  of  Milwaukee,  the 
electrical  eitglneer  engaged  by  Mayor  F.  .\.  Dennett 
to  ascertain  the  cost  of  a  municipal  lighting  plant, 
has  completed  the  plans  and  specifications.  It  is  re 
ported  that  he  estimates  that  a  lishting  plant  with 
a  capacity  of  200  arc  lights  of  2,000  c.  p.  will  cost 
about  $33,500. 

Toronto.  Ont. — Bids  will  be  received  .\pr.  IS  by  the 

Raven  Lake  Portland  Cement  Co..   16  King  St.  West. 

Toronto,    for    constructing   an  electrical    transmission 

line  between  Raven  Lake  and  Elliott's  Falls. 

Tweed.  Ont. — P.  T.  Bowlby.  Reeve,  writes  that  the. 
town    proposes   to   take   over  and    reconstrnct    electric 
light   plant   of   company    which    was    burned ;    water 
power  proposed ;  probable  cost  of  work  about  $7,000. 

Ft.  William.  Ont. — The  Council  Is  stated  to  have 
contracted  with  the  Anglo-American  Power  Co..  of 
Chicago,  III.,  to  develop  the  water  power  on  the 
Kamlnlstlqula.  The  agreement  Is  that  at  least  5,000- 
H.-P,  Is  to  be  developed  In  2Mj  years. 
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ELECTRIC  RAILWAYS. 

WiiKhinuton,  D.  O. — It  Is  stated  thnt  tlie  Cliesa- 
peake  Bi'acli  Ry.  Is  to  be  converted  Into  an  electrli; 
railway.     S.  T.  Sinlth,  Gen.  Mfir.,  WasliinRton. 

Atlanta,  Ga. — The  Atlanta  &  Marietta  Electric  l!v. 
Co.  has  received  a  charter  to  build  an  electric  rail- 
way from  Atlanta  to  Marietta.  Incorporators :  IJ. 
D.  Gray,  Warren  Montgomery,  of  New  York,  N.  Y,, 
and   ctthers. 

Pax1i>n.  111. — The  Supervs.  o(  Vermilion  County 
have  granted  a  franchise  to  the  I'axton,  Danville  it 
Wilmlngtcin  Klectric  Ky.  Co.  to  run  a  line  northwest 
from  Danville  liy  either  of  two  routes — to  I'onliac. 
then  through  Blue  Grass  to  Uankin. 

ViiucHucs,   I  lid. — The   Council   has   granted   a    fran-- 
chlse  to  the  Western  Indiana  Traction  ^  o..  whi.li   jmo- 
poses  to  build  an  electric  railway  from   Vlncenncs  to 
Sullivan. 

Indianapolis,  Ind. — The  Indianapolis,  Greencastle  & 
Western  Traction  Co.  has  been  Incorporated,  with  a 
capital  of  ?30,000.  Incorporators  :  Frank  M.  Fauvre, 
M.  B.  Wilson,  and  others,  of  Indianapolis. 

The  Indianapolis.  Green  Castle  &  Western  Traction 
Co.  has  organized,  with  Frank  M.  Fauvre  as  I'res. 
The  company  has  obtained  nearly  all  the  rights  of 
way  and  franchises  necessary  for  its  road  from  Indi- 
anapolis to  Terre  Haute,  via  Danville,  Green  Castle 
and  Brazil. 

The  Toledo  &  Chicago  Interurban  By.  Co.  has  been 
organized,  with  a  capital  of  $500,000,  to  construct  and 
operate  an  electric  railway  across  the  State  of  Ind.. 
beginning  at  the  eastern  boundary  in  Dekalb  County 
and  crossing  the  counties  of  Dekalb,  Noble,  Steuben, 
Allen,  Elkhart  and  Kosciusko.  Incorporators :  F.  E. 
Seagrave,  F.  B.  Perkins,  and  others. 

Wabash,  Ind. — The  City  Council  has  granted  fran- 
chises to  the  Northern  Indiana  Traction  Co..  which  is 
to  be  built  from  Marion  to  Wabash,  and  to  the  Wabash 
&  Rochester  Ry.  Co.,  which  has  been  voted  .$ll5.00o 
In  subsidies,  and  which  Is  to  be  constructed  during 
the  year. 

South  Bend,  Ind. — The  Indiana  Western  Ry.  Co. 
has  been  incorporated,  with  a  capital  of  $1,000,000, 
to  build  an  electric  railway  to  connect  South  Bend, 
New  Carlisle,  Laporte  and  Michigan  Clt.v.  Directors  : 
D.  D.  Bates.  H.  F.  Wurzer,  John  M.  Brown,  and  oth- 
ers, of  South  Bend. 

Lagrange,  Ind. — The  St.  .Joseph  Valley  Traction  Co. 
has  been  Incorporated,  with  a  capital  stock  of  $200,- 
000,  to  build  an  electric  railway  through  Steuben,  La- 
grange, Elkhart  and  St.  .Joseph  Counties.  Directors  : 
Rollin   Ellison,  M.   V.   Bleger,  and  others. 

Angola,  Ind. — The  Ohio  &  Indiana  Ry.  Co  has  been 
incorporated  to  build  an  electric  railway  15  miles  In 
length,  from  the  State  line  In  Steuben  County  :  cap- 
ital. $50,000.  Incorporators:  Chas.'.J.  Pilllard,  Al- 
phonso  C.  Wood,  and  others,  of  Angola. 

Columbus,  Ind. — The  Bartholomew  Co.  Comrs.  have 
granted  a  franchise  to  J.  S.  Crump,  B.  B.  .Jones,  and 
others,  to  build  an  electric  railway  from  Columbus  to 
ttie  Intei-spctlon  of  the  Bi<j  Sandy  and  the  county  line. 
the  road  to  continue  to  West  Baden. 

Ft.  Dodge,  la. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Worcester,  Mass. — The  Hartford  &  Worcester  St. 
Ry.  Co.  has  organized,  with  Fred  ('.  Hinds,  of  Boston, 
as  Pres.,  and  Thos.  C.  Perkins,  of  Hartford,  Conn., 
as  Vlce-Pres. ;  capital.  $;!00,000.  It  is  proposed  to 
build  through  the  Massachusetts  towns,  Leicester. 
Charlton,  Sturbrldge.  Brimfield.  Wales  and  Holland 
on    the   route   from    Worcester   to    Hartford. 

Saginaw,  Mich. — A  company  is  being  organized  by 
D.  M.  Farson,  115  Devon  St..  Chicago,  HI.,  and  G.  N. 
Pannell.  Secy.  Trowbridge  &  Niver  Co.,  Boston,  Mass.. 
to  build  an  electric  railway  from  Saginaw  to  Flint,  a 
distance  of  about  30  miles. 

Muskegon.  Mieh.- -The  West  Michigan  Interurban 
R.  R.  Co.  has  been  organized  to  construct  an  electric 
railway  connecting  with  the  Grand  Rapids  St.  R.v.  at 
Mill  Creek,  Just  north  of  (Jrand  Rapids.  It  will  ex- 
tend through  Sparta.  Kent  City.  Casnovia  to  Muske- 
gon and  from  there  through  Whitehall.  Montague, 
.'Shelby  and  Hart.  G.  S.  .Johnson,  E.  M.  Deane,  F.  A. 
NIms  are  among  the  Incorporators. 

.Adrian,  Mich. — The  Toledo  &  Michigan  Electric  Ry. 
Co.  has  been  incorporated  to  build  an  electric  railway 
from  Adrian  to  Coldwater.  a  distance  of  about  50 
miles  capital,  $4,50,000.  Directors :  Wra.  P.  Heston 
and  .'<aml.  C.  Heston.  of  Toledo,  O.  ;  Chas.  H.  Lards, 
of  Adi'lan,  and  others. 

Diiluth,  Minn. — The  City  Council  has  granted  A.  C. 
Volk  &  Co.  the  right  to  build  a  Omile  street  railway 
from  71  Bt  Ave.  west  in  West  Duluth  to  New  Duluth. 

Johnstown,  N.  Y. — Surveys  are  being  made  west- 
ward from  .lohnstown  for  a  projected  electric  railway 
to  Little  Falls.  J.  M.  Farley,  of  White  Plains,  is  said 
to  be  interested. 

(Junandiiigua,  X.  Y. — The  Rochester  &  Eastern  Ry., 
now  building  between  Rochester  and  Canandaigua,  has 
been  granted  a  franchise  In  Canandaigua. 

Marietta.  0. — The  Marietta,  Woodsfleld  &  Barnsville 
Electric  Uy.  Co.  has  been  organized  with  R.  Merydlth. 
Pres..  to  build  an  electric  railway  from  Marietta  to 
Woodsfleld   and   Barnesville. 

Sprimifieli].  O. — The  American  Rvs.  Co..  controlling 
the  Springfield  Ry.  Co..  is  to  expend  $.'{5,000  for  erec- 
tion of  an  addition  to  power  house  and  construction 
of  a  new  storage  battery.  $25,000  in  improving  Spring 
Grove  Park,  and  $.'?0,000  for  track  renewals.  Teverne 
&  Son,  of  Dayton,  will  build  the  storage-battery  sta 
tlon. 

Columbus,  O. — The  t'rbana.  Mechanlcsburg  &  Colum- 
bus Ry.  Co.  will  erect  its  power  house,  car  houses  ami 
repair  shops  near  this  city.  The  comi)any  will  also 
establish  two  parks,  one  at  Matthews  Grove,  north  of 
Columbus,  the  other  at  or  near  Mechanicsburg.  W.  A. 
GInn,  Ch,    Engr.,  Columbus. 

Dayton,  O. — It  Is  stated  that  the  Dayton,  Lebanon 
*  Cincinnati  R.  R.  i \.  E.  Appleyard,  Pres..  Boston. 
Mass.)  Is  to  be  equipped  with  electricity,  and  will 
form  part  of  the  through  line  from  Columbus  to  Cin- 
cinnati. 


Biitlcr,  Pa. — The  Butler  Passenger  Ry.  Company  Is 
reported  to  have  decided  to  spend  $100,000  In  extend- 
ing Its   lines  and  Improving  the  service. 

Olassport,  Pa. — The  Pittsburg  Rys.  Co.  has  secured 
a  franchise  In  (ilassport  to  exienu  Us  lines  through 
that  place  to  the  borough  limits.  F.  Uhlenhaut,  Ch. 
Engr.,   Pittsburg. 

Scranton,  Pa. — The  Scranton,  Factoryville  &  Tunk- 
hannock  Uy.  Co.  1ms  organized,  with  J.  Selden  Swish- 
er as  Pres.  Capital,  ^500,000.  The  company  pro 
poscii  to  construct  au  electric  railway  with  branches 
lo  Lake  WlnoUi  and  Lake  Carey,  the  main  line  to  pass 
through  Clark's  Green,  Waverly,  Dalton  and  Factory- 
ville,  thence  to  Tuukhannock. 

Pittsburg,  Pa, — The  Corporations  Com.  of  Council 
has  approved  the  ordinance  granting  the  Morningslde 
St.  Uy.  Co.  the  right  to  construct  a  line  to  connect 
with  the  terminus  of  the  Butler  St.  line  of  the  Pitts- 
burg Railways  Co.  and  North  Negiey  Ave.,  by  way  of 
lllgiiland  Park. 

Sarruguii-iett  Pier,  R.  1, — The  Sea  View  R.  E.  Com- 
pany has  In  contemplation  Improvements  calling  for 
the  expenditure  of  $100,000.  Wm.  Henry,  Ch.  Engr., 
.\arragansett  Pier. 

Valleg  Falls,  It.  I. — The  Valley  Falls  &  Franklin  St. 
Uy.  Company  is  seeking  Incorporation.  The  company 
proposes  to  build  an  electric  railway  from  Valley  Falls 
to  Franklin;  capital,  $300,000.  Andrew  J.  Currier, 
.John  F.  Clark,  and  Wm.  H.  Bolster  are  among  the 
incorporators. 

Puwtuckct,  R.  I. — The  City  Council  has  granted  the 
Pawtucket  St.  Ry.  Co.  a  franchise  on  Smlthfleld  Ave. 

Tiverton,  R.  I. — The  Tiverton  &  Seaconnet  Beach 
Ky.  Co.  la  seeking  Incorporation.  It  proposes  building 
an  electric  railway  In  Tiverton  and  Little  Compton 
Wm.  11.  Briggs  and  Abel  IS.  Simmons  are  Interested. 

Belton,  Tex. — The  Belton  &  Temple  Electric  Ry.  Co. 
is  stated  to  bave  secured  franchises  for  its  proposed 
road  between  Belton  and  Temple.  J.  M.  Carter,  of 
Dallas,  is  reported  interested. 

i'ernal,  Utah. — The  Council  has  granted  a  franchise 
to  Wm.  Ochs  to  install  and  operate  an  electric  light 
plant  and  railway  system. 

St.  Murgs,  W.  Yu. — The  Willlamstown  &  Mounds- 
ville  Ry.  Co.  Is  stated  to  have  secured  a  franchise  to 
build  its  line  through  the  county.  The  company  will 
also  furnish  light  and  power. 

Kenusha,  Wis. — The  Kenosha  Electric  Ry.  Is  to  he 
extended  Into  Pleasant  Prairie  as  far  as  Grand  View 
I'ark.     A  private  right  of  way  has  been  secured. 

Sheboygan,  Wis, — The  Sheboygan-Elkhart  Lake  Ry. 
&  Electric  Co.  has  awarded  to  the  J.  H.  Clark  Con- 
struction Co.,  of  Chicago,  111.,  the  contract  for  build- 
ing and  equipping  Its  line  between  Sheboygan  and  Elk- 
hart l.,ake  via  Plymouth,  with  a  branch  from  Parish 
Corners  to  Waldo. 

RAILROADS. 

Melbourne,  Fla. — The  Central  Florida  &  Indian  Riv- 
er R.  R.  Co.  has  been  incorporated,  with  a  capital  of 
$2,000,000,  to  construct  a  railroad  from  Melbourne 
to  Orlando.  E.  O.  Painter,  of  Jacksonville,  is, one  of 
the  Incorporators 

Salina,  Kan. — The  Nebraska,  Kansas  &  Gulf  R.  R. 
Co.  la  reported  incorporated,  to  construct  a  railroad 
to  extend  through  Republic,  Cloud,  Ottawa,  Saline, 
McPherson,  Marion.  Sedgwick  and  Cowley  Counties 
in  Kan.  ;  through  Ind.  Ter.  to  a  point  at  or  near  Ft. 
Smith,  Ark.,  connecting  with  the  Kansas  City  South- 
ern Ry.  John  Lambert,  Joliet,  111.,  and  Saml.  W. 
Jordan,  Kansas  City,  Mo.,  are  among  the  incorpo- 
rators. 

Harlan,  Ky. — It  is  stated  that  the  Middlesboro  Min- 
eral Springs  R.  R.  Co.  has  completed  a  survey  for  a 
line  from  Harlan  to  Middlesboro,  Ky. 

Litchfield,  111. — The  Litchfield  &  St.  Louis  Ry.  Co. 
has  been  incorporated,  with  a  capital  of  $10,000.  The 
railroad  Is  a  part  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  U.  U..  and  is  to  be  constructed  from 
a  point  east  of  Litchfield  to  a  point  south  of  Litch- 
fleld.  Incorporators  ;  David  Davis,  Ell  Miller,  and 
others,  all  of  Lltehfteld. 

Marion,  III. — The  Coal  Belt  By.  Co.  has  been  incor- 
porated to  construct  a  steam  road  to  connect  with  the 
Coal  Belt  Electric  Ity.,  which  starts  from  Marlon  and 
traverses  30  miles  through  coal  fields  of  111. ;  capital, 
$50,000.  Directors :  Francis  S.  Peabody,  Arthur  W. 
Underwood,  and  others.  I'rlncipal  offices  to  be  at 
Marion. 

Indianapolis,  Ind. — A  press  report  states  that  a  con- 
tract has  been  signed  between  the  Indiana  Harbor  Syn- 
dicate and  the  trunk  lines  running  through  Hammond 
from  Chicago  by  which  a  canal  will  be  built  at  once 
from  Indiana  Harbor,  3'/o  miles  south  to  Calumet 
River,  to  be  21  ft.  deep,  300  ft.  wide,  and  cost  about 
$700,000.  The  railroads  will  construct  swing  bridges. 
The  syndicate  Is  composed  of  C.  W.  Ilotcbkiss,  F.  R. 
Babcock,  Fred.  S.  Winston,  all  of  Chicago.  111.  The 
syndicate  has  Incorporated  here  the  East  Chicago  Belt 
Line  to  parallel  the  canal  at  a  distance  of  3,000  ft., 
and  has  incorporated  the  Indiana  Harbor  R.  R.  Co.  to 
connect  the  harbor  with  the  coal  fields  of  Indiana  in 
th^  vicinity  of  Terre  Haute. 

Alaniagordo,  N.  M. — The  Vernon,  Roswell  &  El  Paso 
Ry.  Co.  Is  about  to  file  a  charter.  It  proposes  build- 
ing an  extension  of  the  Blackwell.  Enid  &  Southwest- 
ern branch  of  the  Frisco  west  to  a  connection  with  the 
Rock  Island's  El  Paso  line  at  or  near  Alamagordo. 
X.  M.,  passing  through  Roswell.  N.  M.  The  distance 
is  over  300   miles. 

New  York,  N.  Y. — According  to  press  reports,  plans 
for  the  expenditure  of  about  $'20,000,000  on  the  lines 
of  the  New  Y'ork  Central  &  Hudson  River  R.  R.  have 
been  prepared,  including  double  tracking,  sidings  and 
extensions  of  single  track  branches,  207  miles  of  new 
track  will  be  laid.  Nearly  500  miles  of  line  are  to  be 
rehalla.'ited  and  surfaced  anew.  The  automatic  block 
signal  system  will  be  extended  over  4.34  miles,  .^bout 
400  new  steel  bridges,  with  an  aggregate  length  of 
125.000  ft.,  single  track,  are  Included  In  the  improve- 
ment plans,  to  cost  over  $5,000,000 :  52  new  passen- 
ger stations  and  35  new  freight  houses  are  also  con- 
templated.    Herring  Fernstrom,  Ch.  Engr.,  New  York. 


Vimiunati,  O. — Bids  will  b<!  received  Apr.  2ii  by  (i 
W.  Klttredge.  Ch.  Engr.  C..  C,  C.  &  St.  L.  Ky.  Co.. 
for  grading  18  miles  of  double  track  roadway  for  the 
('..  ('.,  (,'.  &  St.  L.  Ky.  Co.  between  Lawrenceburg 
Junction  and  Sunmans.  Ind.,  material  to  be  movfd 
from  excavation  and  placed  in  embankments,  la  ai>- 
I)roxlmately  2.000,000  cu.  yds. 

Alliance,  O. — The  contract  for  double  tracking  the 
Cleveland  &  Pittsburg  division  of  the  Pennsylvania 
system,  between  Alliance  and  Ravenna,  19  m'iles.  is 
stated  to  have  been  awarded  to  .VlcArthur  Bros  & 
Co.,  of  Chicago,  111.,  for  about  $300,000.  They  have 
also  secured  the  $2,500,000  contract  for  building  pan 
of  the  Zanesvllle,  Marietta  &  Parkersburg  branch  of 
the  Wabash. 

Curirensville,  Pa. — The  Curwensvllle  &  Bower  K 
K.  Co.  has  been  Incorporated  to  build  1«  miles  of 
road  In  Clearfield  County ;  capital,  $00,000.  Con- 
gressman   Olmstead,    of    Harrlsburg,    Pres. 

Ilradford,  Pa. — It  Is  stated  that  the  Baltimore  & 
Ohio  R.  R.  Co.  Is  about  to  construct  a  new  line  to 
run  by  way  of  the  Pittsburg  &  Western  to  Bradford  ' 
from  that  point  a  line  will  be  built  to  Elmira,  N  V 
to  connect  with  a  road  now  projected  from  Bingham- 
ton  to  Elmira.  M.  Graham,  Ch.  Kngr.,  Baltimore 
Md.  ' 

CreeksUle,  rt/.— Clements,  Kane  &  Shoemaker  of  Phil- 
adelphm,  I'a.,  are  stated  to  have  secured  the  contract 
for  the  extension  of  the  Buffalo,  Uochester  &  Pitts 
burg  R.  R.  from  Creekside  to  the  Elders  Ridge  coal 
helds,  near  Saltsburg.  The  road  will  be  IT  miles  In 
length. 

Philadelphia,  /'a.— Local  press  reports  state  that 
bids  will  be  received  on  .\pr.  14  by  the  Pennsylvania 
R.  R.  Co.  (W.  H.  Brown,  Ch.  Engr.)  for  the  construe 
tlon  of  masonry,  and  grading  necessary  for  a  douhle 
track  road  from  Glen  Loch  to  Thorndale,  a  distance  of 
about  10  miles. 

Nashville,    Tenn. — It    is    stated    that    $200,000    will 
be  expended   by    the  Tennessee  Central   K.   K    Co    for 
improving    its    line.      Wm.    N.    McDonald,    Cti      Encr 
Nashville.  * 

Port  Lavaca,  Tex. — The  Rice  Belt  Ry.  Co.  is  report- 
ed to  have  been  formed,  with  a  capital  of  $1,000  000 
The  road  is  to  extend  from  Galveston  to  Brownsville 
by  the  nearest  practicable  route  to  the  Gulf,  Head- 
quarters of  company  to  be  at  Port  Lavaca. 

Clifton  Forge,  Va. — The  Chesapeake  &  Ohio  Ky.  Co 
is  stated  to  have  decided  to  enlarge  Allegheny  tunnel 
west  of  Covington,  go  as  to  build  a  double  track 
through  it.  It  will  be  4,703  ft.  in  length.  E  W 
Grice,   Dlv.   Supt.,  Clifton  Forge. 

Huntington,  W,  Va. — The  Stony  River  R.  U.  Co.,  of 
Huntington,  has  been  incorporated,  to  build  a  rail 
road  from  the  Junction  of  the  North  branch  of  Poto 
mac  River  with  Stony  River  to  the  Junction  of  Helmet 
River  and  Stony  River;  capital,  $100,000.  Incorpo- 
rators :  M.  H.  Leonard  and  Harry  M,  Kurtz,  of  Phlla 
delphia,  Pa.,  and  Clifford  L.  Pullen,  of  Beverly,  N.  J. 

Mannington,  W.  Va. — The  Baltimore  &  Ohio  R.  K. 
Co.  is  reported  to  be  considering  the  construction  of 
a  short  line  railroad,  from  .Mannington  to  Smithfield, 
a  distance  of  about  10  miles.  M.  Graham,  Ch,  Engr., 
Baltimore.  Md. 

Grand  Rapids,  Wis. — The  Gunflint  &  Lake  Superior 
K.  R.  Co.  has  l)een  Incorporated,  to  construct  a  rail 
road  from  a  point  on  or  near  the  Canadian  boundary 
line  In  Cook  County,  in  a  southerly  direction  to  Lake 
Superior.  It  is  also  empowered  to  construct  telephone 
and  telegraph  lines :  capital.  $50,000.  D.  J.  Arpln, 
Grand  Rapids,  Wis.  ;  Herman  Finger,  Port  .\rthur, 
Ont.,  and  Wm.  Scott,  Grand  Rapids,  are  the  Incor 
porators. 

Winnipeg,  Man, — The  Manitoba  Legislature  is  re- 
ported to  have  guaranteed  $10,000  a  mile  for  33S 
miles  of  extension  of  the  Canadian  Northern  Ry.  E. 
A.  James,  Gen.  Supt.,  Winnipeg. 

Quebec,  Que. — The  Quebec  Legislature  has  passed 
the  bill  Incorporating  the  Montreal  North  Western  Rv. 
Co.  and  the  Quebec  &  Western  Ry.  Co. 

PUBLIC   BUILDINGS. 

New  Haven.  Coiiii.-Blds  will  be  received  Apr.  15 
at  the  office  of  the  City  Compt.  for  erecting,  including 
heating,  plumbing,  gas  fitting,  etc.,  a  public  bath 
house  on  St.  John  St.  Brown  &  Von  Beren.  Arclifs., 
865  Chapel   St. 

Washington,  I).  C. — The  contract  for  the  ereilion 
of  the  edifice  to  be  erected  by  the  Foundry  M.  E. 
Church  is  stated  to  have  been  awarded  to  S.  J.  Pres- 
cott  &  Co.,   507   12th   St.,  N.   W.,  for  $110,723. 

.Albany,  Oa. — Bids  are  wanted  May  4  for  erecting 
a  courthouse.     T.  F.  Lockwood.  Archt. 

Attica,  Ind. — Hlds  will  be  received  Apr.  24  by  tli" 
Co.  Comrs.  for  ereiting  a  brick,  stone  and  metal'  asy- 
lum about  32x62  ft.     Geo.  A.  Law.  Chmn. 

Greencastle.  Ind.  -Competitive  plans  will  be  re- 
ceived Apr.  20  for  a  $130,000  court  house.  Peter  F. 
Stoner,  Aud. 

Denison,  la. — Press  reports  state  that  the  Library 
Bd.  will  receive  estimates  until  .\pr.  24  for  erecting 
a  Carnegie   library. 

Russellrille.  Kg. — Robt.  P.  Manly,  of  Atlanta.  Ga.. 
Is  stated  to  have  received  the  contract  (bids  oiiened 
.\pr.  1 )  for  erecting  Logan  Co.  Court  House,  for 
$38,000. 

.Alexandria,  La. — The  Bd.  of  Control  of  the  Col- 
ored Insane  Asylum  is  stated  to  have  let  the  con- 
tract (bids  received  .Mar.  31)  for  the  erection  of  the 
asvlum  to  Chas.  N.  Gautler  &  Co.,  of  Baton  Rouge, 
for  $72,380. 
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Aluieif.  La. — Bids  will  be  received  Apr.  20  by  E.  B. 
Pushing.  Kngr.  M.  L.  &  T.  R.  R.  &  S.  S.  Co.  anci  L.  W. 
R.  K.  I'u..  for  erecting  a  bricli  round  house. 

Baltimort,  Md. — The  contract  for  the  erection  of  the 
encilne  bouse  at  McCulloh  and  Gold  Sts.  Is  stated  to 
have  been  awarded  to  Milton  C.  Davis,  620  3d  Ave. 
N..  for  J25.734. 

Botton,  Uatt. — The  lowest  bid  received  on  Mar.  28 
for  installing  a  ventilating  and  beating  system  in  new 
group  of  buildings  at  Austin  St  Insane  Hospital,  was 
that  of  A.  A.  Sanborn,  IS  Post  OfBce  Sq.,  for  $44,399. 

Detroit,  Mich.— An  Item  of  1125,000  for  remodeling 
the  city  hall  has  been  approved  by  the  Aldermen. 

Uinneapolis,  Uinn. — The  Senate  Is  stated  to  have 
passed  a  bill  authorizing  the  issue  of  $400,000  bonds 
for  the  completion  of  the  court  bouse  and  city  hall. 

St.  Loui*.  Mo. — Bids  will  be  received  Apr.  29  by 
the  BIdg.  Cum.  of  the  Illinois  Comn.  to  the  Louisiana 
Purchase  Exposition  for  erecting  the  Illinois  State 
Building,  inriuding  plumbing,  electric  light  wiring, 
sewerage,  masonry,  structural  and  ornamental  iron 
and  steel  worli.  etc.  Watson  &  Hazleton,  Archts.,  805 
Plymouth  Bidg..  Chicago:  C.  N.  Travous.  Chmn.  Lin- 
coln Trust  Bidg. 

Bids  will  be  received  Apr.  1.")  by  the  Missouri 
Comn..  Administration  Bidg.,  World's  Fair  Site,  for 
erecting  the  Missouri  State  Bidg.  Isaac  S.  Taylor. 
Archt..  Columbia  Bidg..  .8th  and  Locust  Sts.  F.  J. 
Moss,  Chmn. 

St.  Louis,  Mo. — Caldwell  &  Drake,  of  Columbus,  Ind., 
are  stated  to  have  received  the  contract  for  erecting 
the  Horticulture  building,  on  the  grounds  of  the  La. 
Purchase  Exposition,  for  $228,872. 

ili'^soula.  ilont. —  Plans  will  be  received  .\pr.  18  by 
the  Carnegie  l*ub.  Llbrnry  HIdg.  Comn.  for  the  Car- 
negie  library.      Henry   C.   StilT.   Secy. 

Oneonta,  A'.  1'. — The  Assembly  is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $50,- 
000  for  an  armory   to  be  erected  here. 

Binghamton.  .\.  V. — The  plans  of  S.  O.  &  H.  A. 
Lacey,  Phelps  Bank  Bidg.,  and  1.  G.  Peri'y,  .'?  Che- 
nango St.  are  stated  to  have  been  accepted  for  the  Car- 
negie Library  to  be  erected  here,  at  a  cost  of  $60,000. 

Syracuse,  X.  Y. — It  is  stated  that  the  plans  pre- 
pared by  Taber  &  Draper,  Onondaga  Co.  Sav.  Bank 
Bidg.,  were  accepted  for  the  $30,000  hospital  to  be 
erected  here.  Contracts  will  be  let  at  once.  Dr.  A. 
B.   Kinne,   Secy. 

Long  Island  City,  A".  V. — Bids  will  be  received  Apr. 
17  by  Thos.  Sturgis.  Fire  Comr.,  for  furnishing  mate- 
rial for  erecting  a  building  for  Hook  and  Ladder  Co. 
No.  66 :  also  for  erecting  a  building  for  Engine  Co. 
No.    124. 

New  York,  N.  Y. — The  Senate  Is  reported  to  have 
passed  the  IJill  for  the  erection  of  a  public  bath  at 
38th  St.  and  1st  Ave. 

The  Mayor  Is  stated  to  have  approved  the  following 
measures :  Authorizing  the  Comptroller  to  issue  $3,- 
500,000  of  corporate  stock  for  schools  ;  $125,000  for 
the  completion  of  the  Harlem  Hospital,  and  $75,000 
to  pay  the  expenses  of  preparing  plans  and  speci- 
fications for  the  construction  of  the  new  Bellevue 
Hospital ;  approving  the  Issue  of  $250,000  for  the 
construction  of  new  buildings  and  additions  to  build- 
ings under  the  jurisdiction  of  the  Dept.  of  Public 
Charities:  authorizing  the  issue  of  $90,000  for  the 
construction  of  an  interior  public  bath  in  the  Bore, 
of  Brooklyn,  and  $50,000  of  corporate  stock  for  mak- 
ing alterations  in  the  Borough  Hall,  Brooklyn,  as 
will  furnish  suitable  accommodations  for  the  use  of 
the  Appellate  Dlv.  of  the  Supreme  Court  of  the  Sec- 
ond Dept. 

Kings  Park,  L.  I.,  N.  Y. — T.  E.  McGarr,  of  Albany, 
Secy.  State  Lunacy  Comn.,  writes  that  the  contract 
for  installing  an  air  compressor  at  L.  I.  State  Hospi- 
tal, Kings  Park  (bids  opened  Mar.  18),  has  been 
awarded  to  the  Ralph  B.  Carter  Co.,  26  Cortlandt  St., 
New  York,  for  $4,290. 

Watertown,  N.  T. — An  isolated  ward  building,  106 
x32  ft,  I'A  stories  high  of  brick,  will  be  erected  at 
the  City  Hospital.  D.  D.  Kieff,  Archt.,  24  Flower 
Bidg. 

Akron,  O. — Bids  will  be  received  Apr.  27  by  the 
Bd.  of  City  Comrs.  for  erecting  a  market  house ;  sep- 
arate bid  for  plumbing  and  gas  fitting.  Chas.  H. 
Ubell,  Cik.   of  Bd. 

Springfield,  O. — The  Bd.  of  Trus.  of  High  Street 
M.  E.  Church  Is  stated  to  have  awarded  the  con- 
tract for  the  erection  of  the  edifice  to  Wolf  &  Harri- 
son, of  Indianapolis,  Ind.:  probable  cost,  $31,000. 

Bids  will  be  received  May  1  by  the  Bd.  of  Pnh. 
Affairs,  for  furnishing  material  for  erecting  a  build- 
ing to  be  used  as  a  city  prison,  patrol  bouse  and 
work  house.     Robt.  C.  Gotwaid,  Archt. ;  B.  N.   Lantz. 

aty  cut. 

Toledo,  O. — Bids  will  be  received  May  1  by  the  Bd. 
of  Trus.  of  the  Toledo  State  Hospital  for  remodeling 
the  main  dining  and  serving  room  (for  females)  and 
a  new  annex  dining  room  for  female  employes  of 
said  Institution.  David  L.  Stine,  Archt.  ;  H.  A.  Tobey, 
Secy. 

Cleveland,  O. — Bids  are  wanted  A]^.  28  for  erecting 
a  library  on  Woodland  Ave.  W.  K.  Watterson,  Archt., 
1203  New  England  Bidg. 

Youngstotcn,  O. — Bids  will  be  received  Apr.  25  by 
the  Bd,  of  City  Comrs.  for  furnishing  material  for 
erecting  the  fire  station  on  Madison  Ave.  and  Elm  St. 
E.  R.  Thompson,  Archt. ;  C.  E.  Cross,  Clk. 

CleveUtnd,  O.— Andrew  Carnegie  Is  stated  to  have 
offered  the  Public  Library  Bd.  of  this  city  $250,000 
(or  erecting  7  branch  libraries. 

Unnsfield,  O. — Andrew  Carnegie  is  stated  to  have 
offered  this  city  $35,000  for  a  Carnegie  Library. 

Wilkesharre,  Pa. — Bids  are  wanted  Apr.  18  for  erect 
Ing  steel  cells,  steel  doors  and  steel  frames  for  an  ad- 
dition to  the  Luzerne  Co.  prison.  McCormlck  & 
French.  Archts.,  Laning  Bidg. :  Geo.  R.  McLean,  Co. 
Compt. 

Philadelphia,  Pa. — The  following  bids  are  reported 
to  have  been  opened  on  Apr.  2  by  the  Dirs.  of  Chari 
ties  &  Correction  for  an  administration  building  to  lie 
erected  in  the  41st  Ward,  for  the  new  Municipal  Biillrt- 
inffl  for  the  poor  and  Insane:  ,Iohn  H.  Jordan,  $103,- 
1^;  Wm.  .T.  Smith,  $97,793  :  .John  W.  Henderson  & 
Co.,  1112,713 ;  Doyle  &  Doak,  $98,268. 


Harrisliurn,  Pa. — The  Woodbury-Woodbury  Co.,  John 
S.  Hoiden,  Pres.,  Bennington,  Vt.,  Is  stated  to  have 
received  the  contract  for  supplying  the  granite  to  be 
used  in  the  erection  of  the  capltol,  for  $4,000,000. 

Coraicana,  Tex. — Architect,  J.  E.  Flanders,  of  Dal- 
las, writes  that  on  account  of  irregularity  in  election 
for  Issue  of  bonds,  no  action  was  taken  on  bids  re- 
ceived Apr.  1  for  erecting  a  3-story  brick  and  granite 
court  house,  to  cost  about  $130,000.  Must  be  done 
over.  Will  come  up  later.  Everything  postponed  until 
then. 

Uoundsville,  W.  Tu. — It  is  stated  that  bids'  are 
wanted  Apr.  14  for  stone  and  cement  extension,  127x 
48  ft.  to  North  Hall  of  the  W.  Va.  Penitentiary.  Cost 
estimated,  Including  equipment,  $85,000.  C.  B.  Had- 
don,  Warden. 

Winnipeg,  Man. — Jas.  Chishoim,  of  this  city.  Is 
stated  to  be  preparing  plans  for  an  edifice  for  the 
Congregation  of  ZIon  Church,  to  be  erected  at  Pacific 
Ave.  and  Ellen  St. ;  probable  cost,  $40,000. 

Windsor,  N.  S. — Bids  will  be  received  Apr.  14  by  J. 
C.   Geldert,  Town  Clk.,   for  erecting  a  hospital. 

Athens,  Ont. — It  Is  stated  that  bids  are  wanted 
.\pr.  15  for  erecting  a  town  liall.  B.  Loverin,  Village 
Clk. 

North  Bay,  Out. — It  Is  stated  that  bids  are  wanted 
Apr.  20  for  erecting  a  Presbyterian  church  at  North 
Bay.     .\ddress  J.  Francis  Brown,  Archt.,  Toronto. 

Ottuiia,  Ont. — The  Library  Ba.  will  soon  ask  for 
bids  for  the  erection  of  the  Cirnegie  Ijibrary.  Alder- 
man  Knwrlght,  Chmn.    lildg.  Com. 

BUSINESS    BUILDINGS   AND    DWELLINGS. 

Washington,  D.  C. — The  I'otomac  Hotel  Co.  Is  re- 
ported incorporated,  with  a  capital  of  $1,000,000.  to 
erect  a  hotel  at  7th  and  II  Sts.  at  a  cost  of  $1,400.- 
000.  Incorporators:  Laskln  M.  Martin,  of  Chicago. 
111.,  and  Horace  W.  Westcott,  of  Washington,  and 
others. 

Macon,  Oa. — Walter  Tnrjiin  will  erect  a  4  story 
hotel    on   Mulberry  St..  to  cost  about  .1:20,000. 

.itianta,  Ga. — H.  Leslie  Walker  is  stated  to  be  pre- 
paring plans  for  a  brick,  100.'c250-ft.  apartment  house 
to  be  erected  on  Peachtree  St.,  bv  the  Vendome  Build- 
ing Co.,  1221  Empire  Bidg.  :  estimated  cost,  $300,000. 

Chicago,  III. — The  building  at  75  Monroe  St.  Is  re- 
ported destroyed  by  Are  Apr.  4. 

DCS  Moines,  la. — It  Is  stated  that  plans  are  being 
prepared  for  a  brick  buildiug  to  be  erected  at  7th 
and  Mulberry  Sts. :  probable  cost,  $75,000.  H.  S. 
Butler  is  reported  Interested. 

Louisville,  Kg. — It  is  stated  that  the  Seibach 
Realty  &  Constr.  Co.  is  preparing  to  erect  a  $300,000 
hotel.     Dodd  &  Cobb,  Archts.,  600   Equitable  Bidg. 

Baton  Rouge,  La. — Bids  are  wanted  Apr.  15  for 
erecting  a  5-story  hotel.  W.  L.  Stevens,  Archt.,  New 
Orleans.      Address    F.    I.    Raymond. 

Baltimore,  Md. — The  John  A.  Sheridan  Co.  Is  stat- 
ed to  have  been  awarded  the  contract  to  build  the 
Conway  Warehouse  at  Conway  and  Hanover  Sts. 
The  building  will  be  6-story,  138xl65-ft.  structure, 
and  cost  with  machinery  $225,000. 

Elllcott  &  Emmart  are  stated  to  be  preparing  plans 
for  a  residence  for  Isidor  Ravner  to  be  erected  at 
1125  N.   Calvert  St.;  probable  cost,  $40,000. 

Sault  8te.  Marie,  Mich. — The  contract  for  the  erec- 
tion of  the  5-story  bnlldlug  by  R.  N.  Adams  is  stated 
to  have  been  awarded  to  M.  N.  Hunt,  of  this  city,  for 
$50,761. 

Red  Wing,  Minn. — Lowell  A.  Lamoreaux,  of  Min- 
neapolis, is  stated  to  have  been  selected  to  prepare 
plans  for  a  62xl20-ft.  stone  and  brick  opera  house, 
to  be  erected  bv  the  T.  B.  Sheldon  estate :  probable 
cost,   $40,000. 

St.  Louis,  Mo. — It  Is  stated  that  Nelson-Chesman 
&  Co.  will  erect  a  building  at  No.  1127  Pine  St.,  to 
cost  $250,000.      Kennedy  &  Mathlas,  Archts. 

St.   Louis,   Mo. — See   "Miscellaneous." 

Kansas  Citg.  Ma. — Matthew  OX'onnell.  New  Kidge 
Bidg.,  has  prepared  plans  for  an  apartment  house  and 
brick  dwelling  for  L.  N.  Leslie,  to  be  erected  at  1101 
.Tefferson    St.,   to  cost  $06,000. 

Pcnacook,  N.  II. — W.  C.  Splcer  will  erect  a  3-story 
brick  block  in  Penacook,  to  cost  about  $15,000. 

Wildirood,  N.  .J. — Willis  G.  Hale,  1524  Chestnut 
St.,  I'blladelphia,  Pa.,  is  stated  to  have  prepared 
plans  for  a  5-story,  187xl67-ft.  hotel  to  be  erected  at 
22d  St.  and  I'ennsylvanla  Ave. 

Orange,  N.  ./.—The  Bd.  of  Dlr.  of  the  Mutual  Trust 
Co.  is  stated  to  have  accepted  the  plans  of  II.  P. 
Klrby  and  Geo.  B.  Post  &  Son,  of  New  York,  N.  Y., 
for  the  office  building  to  be  erected  here  at  a  cost  of 
$25,000. 

Mhuqucniue.  A'.  .If. — Bids  will  be  received  Apr.  17 
by  the  ISldg.  Com.  for  erecting  the  superstructure  of 
tiie  Elks  Opera  Hou.se  (except  heating  and  plumbing). 
D.   J.   Rankin,  Chmn. 

Buffalo.  N.  T. — Adam  Meldrum  &  Anderson  Co.  will 
erect  a  $50,000  store  building  on  Pearl  St. 

Edwin  H.  Webster  will  erect  a  $20,000  residence 
at  785   W.   Ferry  St. 

New  York,  N.  V. — See  "Eallroads." 

Schenectady,  N.  Y.— It  Is  stated  that  St.  George's 
and  New  Hope  Lodges  will  erect  a  Masonic  Temple 
here,  to  cost  about  $120,000. 

Watertown,  N.  7. — Roth  &  Sante  will  erect  an  8- 
story  store  and  oflfice  building  on  Court   St. 

A  7-story  hotel  will  be  erected  on  the  site  of  the 
Otis  House,  destro.ved  by  fire  Mar.  6. 

Binghamton,  N.  Y. — S.  O.  &  H.  A.  Lacey,  Phelps 
Bank  Bidg.,  are  stated  to  be  preparing  plans  for  an 
apartment  house  to  be  erected  at  31  Front  St.  for  S. 
B.  Davldge;  probable  cost,  $20,000. 

Colnmbus.  O. — F.  L.  Packard,  New  Hayden  Bidg., 
is  reported  to  be  preparing  plans  for  a  business  block 
to  be  erected  at  Gay  and  4th  Sts.  for  J.  S.  Morton. 
Estimated  cost,  $25,000. 


Philadelphia,  Pa. — Floyd  Adams  is  reported  to  have 
l)een  selected  to  prepare  plans  for  the  5-story  ware- 
bouse  to  be  erected  at  Willow  and  Orlanna  Sts.  for 
the  Retail  Grocers'  Assoc. ;  estimated  cost,  $1,000,000. 

Iloitston,  Tex. — S.  Westhelmer  is  reported  to  have 
decided  to  erect  a  brick  office  building  on  Franklin 
Ave. ;   probable   cost,   $30,000. 

Burlington,  Vt. — The  Burlington  Light  &  Power  Co. 
Is  reported  to  have  had  plans  prepared  for  a  3-3tory 
brick,  40xl00-ft.  building  to  be  erected  at  S.  Wln- 
ooskl  Ave.  and  College  St.  Chas.  E.  White,  Archt., 
American  Gas  Co. 

Newcastle,  N.  B. — Bids  are  wanted  May  1  for  erect- 
ing a  2-story  brick  and  stone  building,  97x47  ft.  H. 
1$.  McDonald,  Archt.  Address  John  Menzies,  New- 
castle. 

Toronto,  Ont. — Mason,  Reed-HIll  and  W.  S.  Painter 
are  stated  to  have  been  commissioned  by  the  Toronto 
Opera  House  Co.  to  prepare  the  plans  for  an  opera 
house,  to  replace  the  one  recently  destroyed  by  fire ; 
estimated   cost,    $100,000. 

SCHOOLS. 

New  Haven,  Conn. — Local  press  reports  state  that 
the  Bd.  of  Educ.  will  receive  bids  Apr.  17  for  altera- 
tions in   the  High   School. 

Chicago,  III. — Bids  will  be  received  Apr.  24  by  the 
Com.  of  Bldgs.  and  Grounds  of  Bd.  Educ.  for  erect- 
ing the  McKlnley  High  School.  W.  Adams  St.,  includ- 
ing ventilating,  steam  lieating.  heat  regulation,  plumb- 
ing, gaslitting.  sewerage,  electrical  work,  masonry, 
structural  iron.  etc.  \\.  B.  Mundie.  .\rcht.  of  Bd.  : 
■p.  .1.  Waters,  Ch.  lOngr. 

Riixhcillr,  Ind. — It  Is  slated  that  plans  are  being 
pi'epnred  for  a  high  school  to  be  erected  here,  to  cost 
.'!;35,000.      Architect,  Philip  Jeckel,  of  Anderson. 

Vctlar  Uagiils,  /«.--Prof.  A.  N.  i'almer  Is  stated  to 
have  had  plans  prepared  for  a  4-story  building  to  be 
erected  at  1st  Ave.  and  5th  St.  for  the  Cedar  Rapids 
Business    College:    estimated    cost,    $1.30,000. 

.'imes,  la. — I'roudfoot  &  Bird.  Archts..  Crocker 
Bidg.,  Des  .Moines,  write  that  C.  E.  Atkinsttn,  of 
Webster  City,  has  secured  the  contract  for  erecting 
the  pavilion,  addition  to  .•Agricultural  Hall  green- 
house and  feeding  shed  at  Iowa  State  College  for 
$.j3.500  (bids  opcntd  Mar.  26).  .New  bids  are  to  be 
received  tor  the  4story  stone  central  building. 

liomc,  la. — Bids  are  wanted  May  2  for  erecting  a 
school  In  Independent  DIst.  .7.  K.  Wallers,  Secy.  Bd. 
Educ. 

Alexandria.  La. — Bids  will  be  received  Apr.  15  for 
erecting  a  $50,000  school. 

Baltimore,  Md. — An  ordinance  Is  stated  to  have 
been  passed  appropriating  $30,000  for  an  addition  to 
School   No.  96  at   Ramsay  and   Smallwood  Sts. 

Beverly  Farms,  Mass. — Bids  will  be  received  Apr. 
15  by  the  Joint  Special  Com.,  Beverly,  for  furnishing 
material  and  erecting  a  school.  Theo.  A.  Holmes, 
Chmn. 

MarMcheud,  Mass. — The  citizens  are  stated  to  have 
voted  to  issue  $40,000  bonds  for  school. 

I'cabody.  Mass. — It  is  stated  that  bids  will  be  re- 
ceived until  Apr.  15  for  erecting  a  brick  high  school. 
.\,   E.   Wells,  Chmn.  Com. 

/.(■  .suru/'.  Minn.  —  It  is  stated  that  bids  will  be  re- 
ctived  until  Mav  1  for  erecting  a  school.  Chas.  C. 
Kolars,    Clk.   Bd.    Educ. 

Trenton,  N.  J. — The  Senate  Is  stated  to  have 
passed  the  bill  providing  for  an  appropriation  of 
$145,000  for  the  enlargement  of  the  'Trenton  Normal 
School. 

Camden,  N.  ./. — Local  press  reports  state  that  bids 
will  be  received  by  the  Bidg.  Com.  of  the  Bd.  of  Educ. 
until   Apr.   21   for  erecting  School   No.  15. 

Hr-ookli/n.  N.  1". — Bids  will  be  received  Apr.  20  by 
('.  B.  J.  Snyder,  Supt.  of  School  Bldgs..  for  Installing 
electric   light  wiring  and  fixtures   In  school  No,   19, 

Ncir  York,  N.  Y. — Bids  will  be  received  Apr.  20  by 
('.  IS.  J.  Snyder,  Supt.  of  School  Bldgs.,  for  installing 
ventilating  and  heating  apparatus  in  school  No,  6, 
lioro.  Bronx;  also  for  sanitary  work  and  alterations 
in  school  No,  02  and  for  installing,  ventilating  anil 
lieating  apparatus,  electric  light  wiring  fixtures  and 
liectrie  bell  system  In  school  No.  10(1,  Boro,  Man- 
hattan, 

lilds  will  be  received  Apr,  20  by  C,  B.  J.  Snyder, 
Supt,  of  School  Bldgs,,  for  erecting  an  addition  to 
iind  alterations  in   the  truant  school  <m   E,  21st  St, 

[,onr/  Island  city.  N.  Y. — Uiis  will  be  received  Apr', 
20  (readvectisemehl )  by  ('.  L\.  .1.  Snyder,  Supt,  of 
School  Bldgs..  for  erecting  school  .\o,  S4.  Boro  (jueens. 

Bids  will  be  received  Apr,  20  by  C,  B,  J,  Snyder, 
Supt.  School  Bldgs,,  N,  Y,  City,  for  the  completion 
of  School  No.  5  In  accordance  with  th(>  original  plans 
and  specifications  of  contract  awarded  to  John  Lang 
ley,  which  has  been  declared  abandoned. 

Newhurgh,  N.  Y. — The  Bd,  of  Educ,  is  stated  to 
have  awarded  the  contract  for  ventilating  and  heat- 
ing South  St,  School  to  the  International  Heater  Co., 
for  $8,525. 

New  York,  N.   Y. — See  "Public  Buildings." 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  N.  Y. 
City,  Apr.  G,  for  seneral  construction  of  Public 
School  47,  Boro.  of  Brooklyn — a.  to  be  completed 
Feb,  1,  1904:  h,  to  be  completed  Apr,  15,  1904:  Thos. 
Cockerlll  &  Son,  a  and  l>,  $174,000;  Chas,  H,  Peck- 
worth,  a.  $175,445:  b.  $1.39,445.  F,  J,  Kelly's  Sons, 
n,  $166,382 :  b,  $164,382.  W,  &  T,  Lamb,  h.  $162.- 
465,  Mvron  C,  Rush.  a.  $199,400:  b.  $194,400,  Rich- 
ard E,  ilenlngham,  a,  $163,400;  b.  $160,900  (award- 
ed contract).     Edwin  H.  Thatcher,  a  and  b,  $167,000. 

Mayville,  N.  J5.— W.  C.  Albrant.  Archt,,  Fargo. 
N.  D.,  writes  that  the  opening  of  Iiids  for  erecting  a 
3-story  brick  and  stone  addition  to  Normal  School  has 
been  deferred   to  Apr,   17, 

Bon-ling  Green,  O. — Bids  will  he  received  Apr,  18  by 
I  he  Bd.  Educ.  for  furnishing  material  and  erecting  a 
brick  school,     Frank  W,  Dunn,  Clk, 
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I,<iirton,  Okla.  Ter. — T.  J.  O'Keetc,  of  Oklahoma 
<'ity,  is  stated  to  have  secured  the  contract  for  erect- 
ins  the  high  school,  at  a  cost  of  $31,250. 

I'iltsbury,  Pa. — Bids  will  be  received  Apr.  1.")  by  the 
11(1.  ICduc.  for  $100,000  school  bonds.  Address  Dr.  S. 
.\.   Sturm,   Secy.,  Larimer  Ave.  and  Mayflower  St. 

Columbia,  S.  C. — Bids  are  wanted  Apr.  14  for  in- 
stalling a  system  of  sewers  and  sanitary  plumbing  in 
new  buildings  at  the  South  Carolina  College ;  also 
alterations  in  old  buildings  required  for  the  Installa- 
tion of  plumbing.  L'has.  C.  Wilson,  Archt.,  1422  -Main 
St. 

Deaeronto,  Ont. — Bids  will  be  received  Apr.  30  by 
W.  J.  Malley,  Secy.  Pub.  School  Bd.,  for  erecting  a 
school. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Huuth  Bend,  Ind. — The  Bd.  of  Pub.  Wks.  (W.  A. 
Mclncrney,  Pres.)  will  ask  Council  for  an  appropria- 
tion for  the  constrnctior  of  a  crematory  at  once.  Dr. 
H.   T.   Montgomery  Is  Chmn.   Kin.  Com. 

Iniliaiuiiiolis,  Ind. — Local  press  reports  state  that 
bids  will  be  received  by  the  Bd.  of  Pub,  Wks.  April 
15    (readvertlsement),  for  street  sprinkling. 

Chicopee,  Mass. — The  Bd.  of  Health  is  stated  to 
have  awarded  to  Geo.  McQueen,  of  Cliicopee  Falls, 
the  contract  for  collecting  garbage  for  the  year  en- 
suing May  1. 

Brooklyn,  N.  Y. — Bids  will  be  received  Apr.  17  by 
.John  Met;.  Woodbury,  Comr.  of  St.  Cleaning,  N.  Y. 
City,  for  completing  an  abandoned  contract  In  Brook- 
lyn for  the  collection  and  removal  of  garbage  and 
kindred  refuse  for  the  period  of  1  year,  beginning 
Sept.    1.   1002. 

.li«/on,  I'll. — E.  E.  Custard,  Boro.  Cik.,  writes  that 
the  contract  for  the  disposal  of  garbage  I  bids  opened 
Apr.  2)  has  been  awarded  to  Allegheny  (Jarbage  Co., 
of  Allegheny,  at   .$3,100  for  1   year. 

Monesgen,  Pa. — The  Boro.  Council  Is  stated  lo  have 
appropriated  $75,000   for  a  garbage  plant. 

Sharon,  Pa. — .lohn  Matta  and  Dr.  Berryhlll  are 
stated  to  have  petitioned  the  South  Sharon  Council 
for  a  franchise  to  operate  a  garbage  plant  In  that 
borough. 

GOVERNMENT  WORK. 

Hot  Spi-inijs,  Ark. — Bids  are  wanted  .Vpr.  l(i  for 
remodeling,  enlarging,  etc.,  of  the  free  bath  house  in 
the  Hot  Springs  Reservation  at  Hot  Springs.  E.  .\. 
Hitchcock,    Secy.    Dept.    of   the    Interior,    Washington, 

Grand  Junction,  Colo. — Bids  will  be  received  .\pr. 
29  by  the  Comr.  of  Indian  Affairs,  Dept.  of  Interior. 
Washington,  D.  C,  for  furnishing  material  and  con- 
structing a  brick  office  building :  also  a  frame  or 
brick  laundry  building,  including  plumbing,  acetylene 
gas  piping,  at  the  Grand  Junction  Indian  School. 
Theo.  a.  Lenimon.  Supt.  (Jrancl  .luncliun. 

Washinyton,  D.  C. — Bids  are  wanted  Apr.  16  for 
high  pressure  steam  boilers,  economizer,  and  Induced 
draft  apparatus  for  the  National  Bureau  of  Stand- 
ards.    .Tas.  Knox  Taylor,  Superv.  Archt, 

Pensdcola,  Fla. — Bids  will  be  received  Apr.  14  at 
the  Bureau  of  Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  at  the  Navy  Yard, 
I'ensacola,  a  quantity  of  supplies  consisting  of  iron, 
steel,  pipe,  pipe  fittings,  valves,  etc.  A.  S.  Kenny, 
Paymaster  Gen.,   U.   S.   Navy,  Washington, 

Leavenworth,  Kan. — Bids  will  be  received  Apr.  17 
at  the  office  of  the  Treas..  Western  branch,  N.  H.  D. 
V.  S.,  National  Military  Home,  for  furnishing  mate- 
rial for  constructing  headquarters  building.  1  com- 
bination barracks  and  1  chaplain's  quarters.  MaJ. 
W.   W.   Martin,  Treas. 

Nev:  Orleans,  La. — Bids  will  be  received  May  12  at 
Bureau  of  Supplies  and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C,  for  furnishing  a  complete  equipment 
for  construction  and  repair  shops  at  Naval  Station, 
New  Orleans.  A.  S.  Kenny,  Paymaster-Gen.,  U.  S. 
N.,  Washington,  D.  C. 

Portland.  Me. — The  Bodwell  Granite  Co.,  of  Rock- 
land, Me.,  is  stated  to  have  secured  the  contract  for 
furnishing  the  granite  to  be  used  in  the  construction 
of  the  light  and  fog  signal  tower  to  be  erected  on 
Ram  Island  Ledge  at  the  entrance  to  Portland  Har- 
bor,  Me.,   for   $3:i.fi70. 

Boston,  Mags. — Bids  will  be  received  Apr.  14  at  I  he 
Bureau  of  Supplies  and  Accounts,  Navy  l>ept..  Wash 
Ington,  D.  C,  for  furnishing  at  the  Navy  Yard,  Bos 
ton,  a  quantity  of  supplies  consisting  of  cement, 
sand,  broken  stone,  furnaces,  etc.;  also  beating  planl. 

Grand  Rapids,  Mich. — The  following  bids  for  la) 
repair  of  South  Pier  at  Portage  Lake,  Mich.,  and 
(6)  extension  and  repair  of  piers  at  Frankfort,  Mich., 
were  received  by  Capt.  Chas.  Keller,  Corps  Engrs., 
II.  S.  A.,  Apr.  1  :  F.  .T.  Bennett  &  Co.,  Muskegon,  a. 
$14,608;  b,  $21,056.  Nelson  .7.  Gaylord.  Ludlngton, 
n,  $14,823.  Burk.  Smith  &  Nelson,  Muskegon,  n, 
$15,596;  6,  $21,459.  Robt.  Love,  Muskegon,  a,  $16,- 
875;  ft,  $24,531.  Roht.  MUlen  &  Co.,  Muskegon,  ft, 
$21,831. 

Ft.  Brady,  Mieh. — Bids  are  wanted  May  4  for  con- 
structing 2  double  brick  barrack  buildings  at  this 
post.     W.  H.  Miller,  Ch.  Q.  M.,  V.  S.  A. 

Duluth,  Minn. — A  press  report  states  that  all  bids 
received  on  Mar.  0  for  concrete  pier  work,  Superior 
Entry,  Wis.,  has  been  rejected.  The  amount  to  be 
expended  is  $250,000.  and  the  lowest  hid  received 
amounted  to  $321,420.  According  to  the  press  re- 
port, Capt.  D.  D.  Galllard,  Corps  Engrs..  IT.  S.  A., 
has  been  Instructed  to  do  the  work  by  hired  labor, 
purchasing  the  necessary  material  after  due  adver- 
tisement. 

Minneapolis.  Minn. — The  following  bids  were 
opened  at  Treas.  Dept.,  Washington,  D.  C,  on  Apr.  6 
for  enlarging  (Including  heating  apparatus.  i»iiunb- 
Ing,  electric  conduits  and  wiring)  of  the  li.  S.  Post 
Office  at  Minneapolis :  P.  M.  Hennessey.  St.  Paul, 
$237,997:  Angus  McLeod  Co.,  Minneapolis,  $230,872; 
H.  N.  Leigbton  Co.,  Minneapolis,  $224,735, 


Tongue  lUver  Ayency,  Mont. — Bids  are  wanted  Apr. 
•SO  for  furnishing  and  delivering  material  for  con- 
structing a  combination  dormitory,  school  and  mess, 
employees'  quarters,  laundry,  warehouse,  gas  house 
and  piping ;  also  water  and  sewer  system  on  the 
Bushy  Ranch  at  Tongue  River  Agency.  Address  W. 
A.   Jones,  Comr.   of  Indian  Affairs,  Washington,  D.  C. 

Neto  Brunswick,  N.  J. — Bids  will  be  received  Apr. 
25  at  the  Treas.  Dept.,  Washington,  D.  C,  for  fur- 
nishing and  Installing  combination  gas  and  electric 
light  fixtures  In  the  U.  S.  Post  Office,  New  Brunswick. 

Jamestown,  N.  7. — Edw.  Joy.  of  Syracuse,  Is  stated 
to  have  secured  the  contract  for  electric  wiring  and 
constructing  conduit  system  In  Post  Office,  for  $16.- 
200.  » 

Philadelphia,  Pa. — The  following  bids  are  reported 
to  have  been  opened  on  Apr.  2  by  Lleut.Col.  C.  W. 
Raymond.  Corps  Engrs.,  U.  S.  A.,  for  the  removal  of 
Schooner  Ledge,  In  Delaware  River,  opposite  Thur- 
low — a,  for  removing  and  depositing  ledge  rock  or 
bowlders,  about  9,500  cu.  yds.  ;  6.  for  removing  and 
depositing  163,000  cu.  yds.  of  overlying  material ;  c, 
totals,  price  given  per  cu.  yd.  :  Submarine  Contract- 
ing Co.,  of  New  York,  N.  Y.,  a,  $19.85  :  ft.  50  cts. ;  o, 
$270,075.  The  R.  J.  Packard  Co..  New  York,  N.  Y., 
a,  $65  :  6,  65  cts. ;  c,  $723,450.  The  P.  Sanford  Ross, 
Inc.,  of  Jersey  City,  N.  J.,  a,  $30 ;  6,  92  cts.  ;  c. 
$434,960. 

Charleston.  S.  C. — The  following  bids  were  opened 
at  the  Bureau  of  Yards  &  Docks,  Navy  Dept,  Wash- 
ington, D.  C,  on  Apr.  4.  for  constructing  a  brick  and 
steel  building  for  machine,  boiler,  and  blacksmith 
.shops,  navy  yard,  Charleston.  S.  C,  appropriation, 
$342,000  :  Clark  Constr.  "Co.,  Chicago.  111.,  $207,751  : 
Penn  Bridge  Co.,  Beaver  Falls.  Pa..  $318,700:  Snare 
&  Triest  Co.,  New  York,  N.  Y.,  $319,800:  Connors 
Bros.,  Lowell,  Mass..  $323,000 ;  L.  P.  Hazen  &  Co., 
Cincinnati,   O.,    $398,720. 

Rapid  City,  S.  D. — Bids  will  be  received  May  1  by 
the  Comr.  of  Indian  Affairs,  Dept.  of  Interior,  Wash- 
ington. D.  C.  for  furnishing  material  and  construct- 
ing brick  employees'  quarters.  Including  plumbing  and 
acetylene  gas  piping:  also  an  addition  to  brick  dor- 
mitory, including  plumbing  and  gasoline  gas  piping 
at  the  Indian  School.  Rapid  City.  Sam  B.  Davis, 
Supt.    Indian    School,  Rapid  City. 

Oalv.eston,  Tex. — Only  one  bid  Is  stated  to  have 
l>een  received  on  Mar.  25  by  Col.  C.  S.  Rlche,  U.  S. 
Engr.,  for  the  removal  of  part  of  old  ,1etty  at  Aransas 
Pass.  This  was  from  Moore  &  Seiber,  of  Texas  City, 
for  $46,000 ;  and  Col.  Rlche  recommended  same  for 
award. 

The  contract  for  the  .ietty  work  at  Galveston  has 
been  finally  awarded  to  .1.  M.  O'Rourke  &  Co.,  of  Gal- 
veston, and  that  for  the  mouth  of  the  Brazos  to 
Moore  &  Slebert,  of  Texas  City. 

Ft.  Wright,  Wash.— Cavt.  YV.  C.  Wren,  17th  In- 
fantry, Q.  M.  In  charge  of  Construction,  writes  that 
the  contract  for  constructing,  including  steam  heat- 
ing, gasfltting  and  plumbing.  1  double  set  officers' 
quarters,  1  Q.  M.  and  1  ordnance  storehouse,  has  been 
awarded  to  Alfred  Y\'.  Burrell,  Oakland,  Cal.,  for 
.1(54,406. 

Port  Winy,  Wis. — Hugo  &  Tims,  of  Duluth,  Minn., 
are  stated  to  have  seciu-ed  the  contract  for  wirk  at 
Port  Wing,  which  consists  of  some  dredging  and  the 
construction  of  the  east  pier  for  harbor  protection, 
tor  the  amount  available,   which  is  $22,200. 

Haines,  Alaska. — The  contract  for  constructing  the 
24  buildings  for  the  army  post  at  Haines  Mission, 
Alaska,  Is  stated  to  have  been  awarded  to  Bonnell. 
Cornell  &  Estes,  of  Tacoma,  Wash.,  for  $314,511. 

Juneau,  .\laska. — Press  reports  state  that  bids  will 
be  received  Apr.  20  by  Jas.  il.  Shoup.  U.  S.  Marshal 
at  Juneau,  for  erecting  a  Jail  and  court  house ;  ap- 
propriation available,    $55,000. 

NEW    INDUSTRIAL    PLANTS. 

The  Brylgon  Steel  Casting  Co..  Reading.  Pa.,  is  pre 
paring  to  build  a  new  plant  in  New  Castle.  Del.  The 
main  building  will  be  over  600  ft.  long  and  60  ft.  wide, 
and  additional  power  plant  of  about  300-H.-P.  capacity 
will  be  Installed.  The  present  plant  will  be  operated 
to  Its  full  capacity  until  the  new  one  Is  completed, 
when  the  machinery  in  the  present  plant  will  be  re- 
moved to  the  new  plant. 

The  Pacific  Coast  Co.,  Seattle.  Wash.,  will  Install 
In  Its  power  plant  tor  the  new  coal  bunkers,  men- 
tioned last  week,  four  75-H.-P..  one  .'iO  H.-l'..  two 
20-H.-P.  and  one  10  II. -P.  motor.  The  generating  pl.Tnt 
will  inchule  one  300-Kw.  or  two  150-Kw.  generators 
and  a  .'iOn-II.-P.  boiler  plant.  James  Anderson,  Ch. 
lOngr. 

The  .McGee  -Mfg.  Co.,  Greenville,  S.  C..  will  begin 
work  at  once  on  a  2-story.  211x60-ft.  cotton  mill  and 
will  require  a  100  to  12.")-H.r.  compound  engine. 

The  Roseland.  La.,  Veneer  &  Package  Co.,  Ltd.,  Is 
in    the   market  for  woodworking  machinery. 

The  Reese  YVater-proof  Mfg.  Co..  610  Examiner 
BIdg..  San  Francisco.  Cal..  will  erect  a  new  plant,  to 
include  a  50x100  and  a  26x48-ft.  building.  A  power 
plant  of  20-H.-P.  will  probably  be  installed. 

The  Pittsburgh,  Pa.,  Reduction  Co.  expects  to  begin 
work  at  onca  on  a  new  mill  at  Massena  Springs.  N.  Y., 
the  main  building  to  be  500x160  ft.  Some  of  the  con- 
tracts have  been  let. 

A.  Booth  &  Co..  Chicago,  contemplate  the  erection 
of  a  fish  ofTal  reduction  plant  at  Green  Bay,  Wis. 

The  Stacey  Mfg.  Co..  233  239  Mill  St..  Cinclnnad. 
O..  will  erect  a  new  plant  at  Elmwood  Place.  O..  to 
Include  a  130x500-ft.  machine  shop.  90x200-ft.  foun 
rtr.v.  30x90-ft.  pattern  shop  and  a  pattern  vault  .30  ft. 
square,  of  brick  and  iron.     Harry  Hake,  Archt. 

The  Piedmont,  W.  Va.,  Mercantile  &  Development 
Co.  has  been  Incorporated  and  will  at  once  erect  a 
plant  having  a  capacity  of  40.000  to  50,000  fire  brick, 
prtvlng  brick  and  special  shale  brick  dally,  and  will 
open  coal  mines.  The  company  Is  In  the  market  for 
brick-making  ^nd  coal-mining  machinery.  C.  B.  Karn. 
Gen.  Mgr. 
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Contracts  have  been  let  for  some  of  the  buildings 
ot  the  new  car  shops  of  the  C.  &  E.  I.  R.  R.  at  Dan 
vine.  111.,  at  a  cost  of  $160,000.  At  present  a  power 
plant  and  machine  and  blacksmith  shops  will  be  erect- 
ed, which.  It  Is  expected,  will  be  completed  this  fall, 
other  buildings  are  planned  for  erection  next  year. 

The  American  Sault  Paper  Co.,  Sauit  Ste.  Marie, 
.Mich.,  has  retained  Joseph  H.  Wallace,  New  York,  to 
design  a  hydraulic  power  plant  of  15,000  H.-P.,  ground 
wood  and  sulphite  pulp  mills  and  a  four-machine  paper 
mill.  A  large  amount  of  structural  steel  and  a  2,500- 
II. -P.  boiler  plant  will   be  required. 

The  Ray  Automatic  Machine  Co.,  Cleveland.  O.  has 
l>urcliased  property  along  the  line  of  the  Big  Four  Ry. 
at  Berea.  0.,  and  will  build  a  plant  for  the  manufac 
lure  of  nut  and  bolt-making  machinery.  Plans  and 
specifications  are  being  prepared  by  the  Osborn  Engl 
neering  Co.,  Cleveland,  O. 

Construction  has  been  started  on  a  4-8tory  brick 
building  of  standard  mill  construction  for  the  Ontario 
Baking  Co..  Buffalo.  N.  Y.  Niagara  Falls  power  will 
be  used  and  there  will  be  three  reel  ovens  18x23x27 
tt.   high. 

Plans  have  been  drawn  and  contracts  are  pending 
for  a  .)00xr.l-ft.  shear  and  cold  workshop  for  the  Bu^ 
falo  Bolt  Company's  plant  at  Gratwlck,  N.  Y. 

The  National  Automatic  Needle  Co.,  Springfield 
.Mass.,  has  broken  ground  for  a  new  plant.  The  power 
plant  will  Include  a  boiler  plant  of  about  150-11  -P 
capacity  In  two  units,  a  100  brake  II.  P.  engine  and  a 
.iOO-llght   dynamo. 

MISCELLANEOUS. 

Xf/M  Francisco.  (7ai.— The  Governor  has  signed  the 
bill  authorizing  this  city  to  issue  $2,000,000  bonds  for 
Improvement  of  sea  wall. 

Hacramcnto,  Cal. — The  Governor  has  signed  the  bill 
appropriating  $200,000  for  river  Improvement. 

Oakland,  Cal. — City  Engr.  Turner  is  stated  to  hav<' 
submitted  to  Council  Mar.  30  plans  for  improvins; 
West  Oakland  Park,  at  a  cost  of  $40,000. 

Denver,  Colo. — A.  L.  Fellows,  of  Denver,  Engr.  1 1.  S 
G.   S..  .writes  that   the  proposed  Gunnison   tunnel   will 
cost  $2,500.00(1.     F.   II.  Newell  is  Ch.   Engr. 

Indianapolis,  Ind. — See  "Railroads." 

Itanyor,  .ifc— The  West  Branch  Driving  &  Reservoir 
Dam  Co.  Is  reported  incorporated.  This  corporation 
proposes  to  expend  about  $200,000  In  Improving  Penob- 
scot's west  branch  for  driving  logs  and  for  manufac- 
turing purposes,  by  the  removal  of  obstructions,  erec- 
tion of  dains  and  other  works  and  creation  of  basins 
or  reservoirs  for  storage  of  water.  Directors ;  Garrett 
Schenck,  of  New  York,  N.  Y. ;  Edw.  Stetson,  of  Ban- 
gor; Eugene  Hale,  Jr.,  of  Ellsworth,  and  others. 

St.  Louis,  Mo. — It  Is  stated  that  the  St.  Louis  Dock, 
Hy.  &  YVarehouse  Co.  contemplates  constructing  a  sys- 
tem of  docks,  warehouses,  supply  depots  and  cold 
storage  plants,  to  be  connected  by  a  system  of  rall- 
wa.vs,  to  extend  along  the  river  front  from  Washing- 
ton Ave.  on  the  north  to  Plum  St.  on  the  south,  a 
distance  of  13  blocks  ;  probable  cost  of  work  said  to 
be  $10,000,000. 

Syracuse,  N.  Y. — It  Is  stated  that  plans  and  speci- 
fications for  Improvement  of  Harbor  Brook  under  ar- 
rangement to  spend  $18,000  In  deepening  and  straight- 
ening the  channel  of  stream,  and  $6,000  for  a  bridge 
across  brook  In  W.  Fayette  St.  will  be  ready  so  that 
work  may  begin  In  May.     P.  J.  Schnauber,  City  Engr. 

liuffalo,  N.  Y. — Col.  F.  G.  Ward.  Comr.  of  I*ub. 
Wks..  Is  stated  to  have  received  official  notification 
from  the  War  Dept.  at  Washington.  D.  C,  that  his 
plans  for  straightening  Buffalo  River  and  abating 
South   Buffalo  floods  had  been  approved. 

Albany.  N.  Y. — Gov.  Odell  on  .\pr.  7  signed  the 
ISarge   Canal    Improvement  bill. 

\<w  York.  A',  y. — Bids  will  be  received  .\pr.  17  by 
Mi-Dougall  Ilawkes,  Cojnr.  of  Docks,  for  furnishing 
material  for  preparing  and  building  a  riprap  embank- 
ment on  the  easterly  side  of  Riker's  Island. 

Bids  will  be  received  .Ypr.  14  By  McDougall  ilawkes. 
Comr.  of  Docks,  for  furnishing  material  for  construct- 
ing a  pier,  with  appurtenances,  at  Cedar  St..  N.  K.,  to 
be  known  as  pier  No.  11. 

Bids  will  be  received  .Vpr.  14  by  McDougall  Ilawkes. 
Comr.  of  Docks,  for  furnishing  material  for  construct- 
ing a  pier,  with  appurtenances,  at  Cedar  St..  North 
River,  to  be  known  as  pier  No.  11.  N.  R.  :  bids  will 
also  be  received  Apr.  21  for  furnishing  material  for 
dredging  In  liie  East  and  Harlem  Rivers. 

:V<  ir  Rorhillr.  M .  Y. — Bids  will  be  received  .\)ir.  14 
by  the  Common  Council  for  $94,000  local  ImproviMiii'ni 
bonds,      (""lias.    Knmmermeyer.  City  Clk. 

Itrooklyn.  N.  Y. — Bids  will  be  received  Apr.  24  by 
McDougall  Ilawkes.  Comr.  of  Docks.  N.  Y.  City,  for 
furnishing  material  for  preparing  and  constructing  a 
pier,  with  appurtenances,  between  51st  and  52d  Sts., 
Itoro.   Brooklyn. 

Columbus,  O. — See  "Electric  Railways." 

Springfield,  0. — See  "Electric   Railways." 

Memphis.  Tcnn. — The  Senate  has  passed  the  bill  to 
allow  this  city  to  issue  $200,000  bonds  to  build  levees, 
establish  pumping  stations,  etc.,  to  protect  the  city 
against  backwaters. 

Hartford.  Vt. — Bids  will  be  received  until  May  1  by 
I  he  Ottaquechee  Woollen  Co..  at  Hartf(u-d.  for  con- 
si  ructlng  n  log  dam  across  Ottaquechee  River  at  No. 
llartland,  Vt.  Length  of  dam,  240  ft.;  height.  13  ft. 
R.  v..  Stevens.  Treas. 

Falmouth.  Jamaica. — Bids  will  be  received  iiiilil 
M.ay  20  (extension  of  date)  by  the  Gov.  of  Jamaica 
for  improving  the  harbor  of  Falmouth.  Including  ex 
cavatlon  and  removing  of  rock.  Address  Dir.  of  Pub. 
Wks..    Kingston,    Jamaica,   W.    I. 

BUSINESS  NOTES. 

The  Crandall  Packing  Co..  Palmyra.  N.  Y.,  has 
found  It  necessarv  to  have  larger  offices  In  New 
York,  which  will  be  at  123  Liberty  St.  S.  M.  Hlldreth 
Is  local  manager. 
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The  Buffalo  Forge  To.  has  estalilishod  a  new  branch 
cirtice  at  14O0  Maji-stii-  Hldg.,  Kotroit,  Mloh..  which 
will  h?  in  charge  of  II.  M.  l.rijihtman. 

The  Engineering  Agency.  Monadnock  Block.  Chi- 
cago, received  applications  in  one  day  last  week  for 
67  high-grade  technical  men  :  one  company  asking  for 
25  blast  furnace  draftsmen  at  »12,^  to  J150  a  month, 
and  another  ci>mpany  for  ;!0  stiiictnral  draftsmen  at 
$125  a  mouth.  The  agency  has  vacancies  on  its 
books  for  over  200  competent  men.  including  in- 
structors in  shop  work  for  technical  colleges,  teacher 
for  manual  training  school,  assistant  editor  for  tech- 
nical Journal,  chemists,  engineers  of  all  kinds,  shop 
superintendents,   and    draftsmen. 

The  Stanley  Electric  Mfg.  Co.,  Plttsfleld.  Mass.,  has 
sold  to  the  indiauapolls.  folumbus  &  Southern  Ky. 
Co.  the  following  apparatus :  Forty-eight  type  No.  402 
railwav  motors,  one  300-Kw.  revolving  field  generator, 
•  >ne  ;iOO  Kw.  rotary  converter,  three  110-Kw.  and 
three  150-Kw.  transformers  and  the  necessary  SwUch- 
bokrd  apparatus.  Tiie  new  ofBccrs  of  the  company, 
eiectc*  at  the  recent  meeting  of  the  Board  of  Direct- 
ors, are  as  follows :  Pres.,  W,  Murray  Crane,  I'ltts- 
lield :  1st  Vlce-1'res..  Dr.  K.  A.  C.  Perrine.  Plttsfleld ; 
2d  Vlce-Pres..  M.  D.  Barr,  New  York ;  3d  Vlce-Pres.. 
8.  X.  Ilammill,  New  York;  Treas.,  W.  \V.  Gamwell. 
I'itisfleid ;  .\sst.  Treas..  K.  S.  Murray.  Plttsfleld ; 
Secy.,  W.  S.  Westover,  New  York;  Asst.  Secy..  A.  (J. 
Davis,  New  York. 

Tb»  'tall  Knglne  Co..  ilrle.  I'a..  reimrts  receiving 
the  following  orders :  Engine  for  electric  plant  for 
(.eutrai  tonuellsville  Cokc  Co.,  .Sew  Salem.  I'a.;  Ex- 
celsior Springs.  Mo..  Electric  Light  Co..  two  135-H.-K 
tandem  compound  engines  to  be  direct  connected  to 
General  Electric  generators. 

The  Salt  Lake  Electric  Supply  Co.,  Utah  agents  for 
the  Xemst  Lamp  Co..  of  Pittsburgh,  has  recently  se 
cvred  the  lighting  contract  for  the  large  department 
store  of  the  Keith-O'Brien  Dry  Goods  Co.,  Salt  Lake 
City. 

J.  B.  d'ilomergue.  manager  of  the  Keystone  hair 
Insulator  department  of  the  11.  W.  Johns-.Manville  Co.. 
sailed  on  March  30  for  England,  where  he  will  Inves- 
tigate the  trade  for  asbestos  and  sound-deadening  ma- 
terials in  that  country.  Ipon  his  return,  about  .May, 
he  will   be  permanently   located  In  New   York. 

The  electrical  and  mechanical  engineering  business 
of  the  late  A.  .M.  I'atitz  has  been  acquired  by  the 
Newton  Engineering  Co..  Hathaway  Bldg..  Milwaukee, 
Wis.,  which  has  extended  its  business  of  structural 
and  civil  engineering  to  include  hydraulic  and  electric 
power  plants,  and  water  works. 

The  Columbus  Steel  Uolling  Shutter  Co..  Columbus, 
U..  has  the  following  orders  now  in  its  shops  for  de- 
livery this  month  :  Flaherty  &  Co..  warehouse.  Day 
ton.  O. ;  Lane  &  Bodley  Co..  core  ovens,  Cincinnati,  U. : 
Hocking  Valley  Ky..  freight  sheds.  Fultonham.  O. ; 
Fredrick  Jaeger,  warehouse,  Columbus.  O.  ;  Webster 
Tomllnson,  .\rcht..  warehouse  for  E.  A.  Cook.  Chicago  ; 
Nashville.  Chattanooga  &  St.  L.  Ky..  Interlocking 
tower  station,  Nashville :  C.  P.  Flnley.  Mfgrs."  Agt.. 
warehouse  Mutual  Kealty  Co..  St.  Louis,  aggregating 
58  openings. 

The  Lombard  Water  .Wheel  Governor  Co.,  of  Bos- 
ton, reixjrts  that  the  demand  Is  good  for  its  water- 
wheel  governors.  fSecently  closed  orders  include  the 
following  :  Cascade  Electric  Co..  of  Berlin  :  Kedlands, 
Cal  Elec.  Light  *  Power  Co.;  Brattleboro,  Vt.,  Gas 
Light  Co.  :  Ware  Shoals  .Mfg.  Co.,  Laurens,  S.  C.  ( in- 
cluding *  hydraullcally  balanced  relief  valves)  ;  Ma- 
sonvilfe.  R.  I.,  Woollen  Co.  ;  Athens,  Ga..  Elec.  Ry. 
I'o. :  Ludlow,  Mass..  Mfg.  Associates ;  Sebastlcook, 
Me..  Power  Co. ;  Niagara  Falls.  N.  Y..  Power  Co. ; 
Lynchburg,  Va.,  Water  Power  Co.  (with  4  electric 
speed  controllers)  ;  Public  Works  Co.,  Bangor  Me. 
(With  electric  speed  controllers!  ;  Zanesvllle.  O..  Elec- 
tric Lt.  &  Pr.  Co.  (with  electric  speed  controllers)  : 
Canadian  Elec.  Lt.  Co..  Levis.  Que.  ;  Victor  M.  Bras- 
chi  fc  Bro.,  City  of  Mexico  ;  Sacramento  Electric,  (ias 
k  Ky.  Co.  (with  electric  speed  controller)  ;  Valley 
Counties  Power  Co.,  of  California  (with  electric  speed 
controllers)  :  also  some  governors  ordered  through 
dealers  for  destinations  unknown. 

The  American  Tlnplate  Co.  has  Just  sent  Its  2.">th 
order  for  oil  filters  to  the  Burt  Mfg.  Co..  Akron.  O.. 
making  30  filters  now  in  use  in  Its  works. 

PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Apr.  14.   Waterbury.    Conn Apr.  11 

Apr  14.  Agricultural    College,    .Mich .\pr.  11 

Apr.  14.  Tower.  Marshall.  Tex -Mar.  28 

Apr.  J-l.   Pipe.   etc..   Kansas  City,   Mo Apr.  11 

Apr.  15.  Dexter.    Me Apr.  11 

Apr.  15.   Smlthvllle.  Ga Apr  11 

Apr.  15.  Toronto,  Ont Apr.  11 

Apr.  1.5.  Enfield,    N.    H .Mar.  28 

Apr.  15.  Wilmington.    O Mar.  28 

Apr.  16.  Evanston.   Ill Apr.  1 1 

Apr.  16.  Cleveland,  O.,  Adv.  Mar.  28  to  Apr.  11  ..Mar.  28 

Apr.  17.  Reservoir.    Benwood,    W.    Va Apr.  1 1 

Apr.  20.   Engine.    Tarentum.    Pa Apr.  II 

Apr.  20.   Engines.  Kansas  City.   Mo Apr.  11 

Apr.  20.  Oakland   City.    Ind Mar.  21 

Apr.  22.  Norwalk.    Conn Apr.  U 

Apr  24.  Cleveland.   O Apr.    4 

Apr.  24.  Minneapolis.    Minn Apr.    4 

Apr  27.  Tacoma.    Wash Apr.  1 1 

Apr.  27.  Willlpeg.   Man.,   Adv.  Mar  28,  Apr.  4.  .Mar.  27 

Apr.  27.  Cleveland.    O Apr.    4 

Apr.  30.  Strathroy.  Ont    Apr.  11 

May    1.  Chinook,  Mont Feb.    7 

May    2.  Ft.  D.  A.  Russell.  Wyo Apr.    4 

May    5.  Atlantic   City.   N.    J Apr.  11 

May    7.  Newark.   N.    J Apr.    4 

May    8.  Cheyenne,  Wyo Apr.  1 1 

May  12.  Toronto.    Ont. Mar.  21 

Aug.    1.  Allegheny.    Pa Apr.    4 

Quincy.    Mass Mar.  28 

I»naconing,   Md Mar.  28 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Apr.  l.t.  Middletown,    N.    Y Apr.  1 1 

Apr.  14.  Toronto,    Ont Apr.  1 1 

Apr.  14.  Columbus.  O.,  Adv.  Mar.  28  to  Apr  11  .Mar.  28 

Apr.  1.5,  Chicago,    111 Apr.  1 1 

Apr  15.  Baltimore.    Md Apr.  1 1 

Apr.  15.  Amsterdam.  N.  Y.,  Adv.  Apr.  4 Apr.    4 

Apr.  15.  Glen  vine.  O Mar.  28 

Apr.  16.  Tyong  Island  City,  N.  Y Apr.  11 

Apr.  16.  EvaostoQ,    III Apr.  11 


Apr.  20. 
.\pr.  21. 
Apr.  21. 
Apr.  22. 
Apr.  23. 
Apr.  23. 
Apr.  28. 
Apr.  28. 
May  1. 
May  2. 
May  4. 
May  4. 
-May  .5. 
.May  12. 
May  lo. 
Apr.  — 


Apr  14. 
Apr.  14. 
Apr  14. 
Apr.  l."i. 
Apr.  15. 
Apr.  l(i. 
Aur.  Its. 
Apr.  10. 
Apr  16. 
ipr.  17. 
Apr.  18. 
Apr  20. 
Apr  21. 
Apr  22. 
Apr.  25. 
Apr  27. 
Apr.  29. 
-M^y  1. 
May  4. 
May  5. 
May  7. 
May  18. 

Apr  13. 
.^pr  13. 
Apr.  13. 
Apr.  13. 
Apr.  14. 
.\pr  14. 
Apr.  14. 
Apr  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  15. 
Apr.  l.">. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr  15. 

Apr  16. 
Apr.  16. 
Apr.  Ui. 
Apr.  16. 
Apr.  16. 
Apr.  16. 
Apr  17. 
Apr  18. 
Apr.  18. 
Apr  1 8. 
Apr  20. 
.\pr.  20. 
Apr  20. 
Apr.  20. 
Apr.  20. 
Apr.  21. 
Apr.  21. 
Apr  21. 
Apr.  21. 
Apr.  21. 
Apr.  21. 

Apr  22 
Apr.  23. 
Apr.  26. 
Apr.  27. 
Apr.  28. 
May  1. 
May  4. 
Mav  .  4. 
.May  5. 
May  5. 
May  14. 


Apr  11. 
Apr.  15. 
Apr.  15. 
Apr  16. 
Apr.  20. 
Apr  20. 
Apr.  24. 
May  1 1 . 
May  12. 
Jun.  — 

Apr  13. 

Apr.  14. 
Apr.  14. 
Apr  14. 
Apr  14. 

Apr.  15. 

Apr.  15. 


Apr 

1,5. 

Apr. 

15. 

Apr. 

16. 

Apr. 

Hi. 

Apr. 

16 

Apr. 

1«. 

Apr. 

16. 

Apr. 

1 7. 

Apr. 

IV. 

Apr. 

17. 

At>r. 

18. 

Apr. 

18. 

Apr 

20. 

Apr 

20. 

South   Orange,   N.  J Apr.  11 

New    Y'ork.    .\.    Y Apr.  11 

Trenton,   N.   J .Vpr.    4 

Cincinnati,  O Apr.    4 

Cleveland,    O Apr.    4 

Uockford,    UI Apr.  11 

St.    Louis,    Mo Apr.  11 

Cape  May,  .N.  J Mar.  28 

F't.   D.   A.    Russell,   Wyo Apr.    4 

Crookston,   Minn Apr.    4 

Ft.    Missoula.    Mont Apr  11 

Ardmore,  I'a.,  Adv.  .\pr.   11 Apr.  11 

Olarhe.  Kan Apr.  11 

Beaumont,  Tex.,  Adv.  Apr.  11 Apr,  11 

Tonah,    wis Apr.    4 

Crookston.  Minn Feb.  21 

Muncie,   Ind.,   Adv.   -Mar.   21 Mar.  21 

Port    Huron,    Mich Mar.  14 

BRIDGES. 

Beaver  City.   Neb Apr.  11 

Columbus,  O Mar.  14 

Boston.  Mass..  Adv.  .Mar   2S.  Apr.  4  ..  Mar.  28 

West   Union.    O Apr.  11 

Flintstone.    Md Apr.    4 

New    York,    N.    Y Apr.  11 

Sagluaw,    Mich Apr.    4 

Scottsdale.    Pa .Mar.  28 

ludlanapolis,   Ind Apr.    4 

Covington,    lud Apr.    4 

Cleveland,   O Apr.    4 

Janesvllle,    O Mar.  28 

Bloomlngton.  Neb Apr.    4 

Spencer.    Ind Apr.    4 

Davton,    O Apr    4 

Coshocton,  O Apr.  H 

South   Bend.   Ind -Vpr.  11 

Indianapolis,    Ind Apr.  11 

Quincy.  Cal ' .Mar.  28 

Atlantic   City.   N.    J Apr.  11 

Columbus,    O Apr.  11 

Frederlcton,    N.    B Apr    4 

PAVING  AND   ROAD.MAKING. 

Ocean   City,   .\.   ,1 Apr.  11 

Waterloo.    la Apr.  11 

Worcester.    .Mass Apr.  11 

Oil  City,   i'a Apr.  11 

Freeport,    111 -^pr.  11 

Toronto,  Ont Apr.  11 

Trenton.    N.    J Mar.  28 

St.    Louis,    Mo Apr.    4 

Masslllon,  O Mar.  28 

Terre    Haute.    Ind Apr.    4 

New    York,   N.    Y Apr.    4 

St.    Louis,    Mo Apr,    4 

Marion,  Ind .\pr.    4 

Chicago,    111 Apr.  jl 

Baltimore.    Md Apr.  11 

South    Bend.    Ind Apr.  11 

Vallsburg.    N.    .1 Apr  11 

Glenvllle,   O Apr.    4 

Des  Moines,    la Mar.  28 

Traverse  City,  Mich Mar.  14 

Adv.  Mar.  14  to  28. 

Long  Island  City.   .\.  Y Apr.  11 

Evanston.    Ill Apr.  11 

Stratford,    Ont Apr.  11 

Wllliamsport.  I'a.,  Adv.Mar.28,  Apr  4. Mar.  28 

Stratford.  Ont Apr.    4 

Findlay,  O Mar.  21 

Kalamazoo,    Mich ....Apr.    4 

Salem,   O Mar,  28 

Evansvllle.    ind Mar,  14 

Salem.    O Apr.    4 

Washington,    lud Apr.  11 

Derrv,    N.    II Apr.  11 

Cincinnati.  O Mar.  28 

New  Albany.   Ind. Alar  28 

Louisville.   Ky Apr,    4 

Linton,    Ind Apr.  11 

Masslllon.    O Apr.  11 

Tampa.    Fla Apr.  11 

Nevada.    Mo Mar.  28 

Cincinnati,    O Mar  28 

Shawnee.  Okla.  Ter Mar.  21 

Adv.   Mar.  21    to  Apr.   11. 

Holland,   Mich Apr,  11 

Lakewood.    O Apr,  11 

Vallejo,  Cal Apr.    4 

Lafayette.    Ind Mar.  28 

Cape  Mav.  N.  J Mar.  28 

Cincinnati.  O Apr.  11 

Newton,    N.    ,7 Apr.  11 

.Tohnstown,   N.   Y Apr.  11 

Lisbon.  O Apr.  11 

Marlon.    Ind Apr.    4 

Norfolk,   Va..   .^dv.    Aor   11 Apr.  11 

'Muncie.   Ind.,   Adv.   .Mar,  21 Mar.  21 

POWER,  GAS  AND  ELECTRICITY. 

Columbus.    O Apr.  11 

Wilmington.   O Mar,  28 

Liverpool,    N.    S Mar.  28 

Brooklyn.    N.    Y Apr.  11 

liinghamton,  N.  V Apr.  11 

Great    Falls.     Mont Apr.    4 

Columbus.    O April 

Toronto.  Ont..  .\dv.   Apr.  4.   II .\pr.    4 

Copenhagen.  Denmark    Apr.    4 

North  Yamklll.  Ore Apr.    4 

GOVERNMENT    WOIIK. 

Ft.    McKinley.    Me .Mar.  28 

Adv.   Mar.  2S  to  Aj  r.    11. 

Boston,    Mass Apr.  11 

I'ensacola,  Fla Apr,  \1 

Portland,  Me..  Adv.  Mar  21  to  Apr.ll.Mar.  21 

Washington,   D.   C Mar.  14 

Adv.    .Mar.    14   to   Apr.    4. 

New   York,    N.    Y Mar,  21 

Adv.  Mar.  21  to  Apr  11. 

Ft.  Greble,  R.   I Mar.  21 

Adv.  Mar.  21  lo  Apr.  11. 

Norfolk.  Va..  Adv.  Mar  21,  Apr,  4... Mar.  21 

Ilnerldge,    S.    1) Mar.  21 

Washington.    D.    C Apr.  11 

Hot   Springs.   Ark .Vi»r.  11 

Ft.   Washlugton.   Md Mar  28 

Ft.    Hunt.    Va. . . Mar  28 

,  Cherokee,    N.    C Apr.    4 

Leavenworth.    Kan Apr.  11 

Philadelphia.   Pa Mar.  28 

St.    Augustine.    Fa Feb.  21 

Adv.  Feb.  21.  Mai-,  7.  j]   t„  Apr    11. 

Ft.   Hancock.  N    .1 Mar.  28 

Charleston.   8.  C Apr.    4 

.TunCHU.    Alaska     Apr.  11 

Boston,  Mass Mar.  28 


Apr.  20. 

Apr  20. 
Apr  20. 

Apr.  20. 
Apr  21. 
Apr.  21. 
Apr.  22. 

Apr.  22. 

Apr  22. 
Apr  23. 
Apr  23. 

Apr.  23. 

Apr  23. 
Ai)r.  24. 

Apr.  24. 
Apr  24. 
Apr.  25. 
Apr  25. 
Apr.  25. 
Apr  27. 
Apr  28. 
Apr  20. 
Apr.  311. 
Apr.  30. 
Apr.  30. 

.\pr  30. 
Apr  30. 
May  1. 
May  1. 
May  1. 
May  4. 
May  4. 
May  4. 
May  5. 
May  6. 
May  6. 
May  12. 
Jun.  1. 
Jun.  15. 

Apr.  14. 
Apr  14. 
Apr  14. 
Apr.  14. 
Apr.  14. 
Apr  14. 
Apr  15. 
Apr.  15. 
Apr.  15. 
Apr  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr  16. 
Apr  16. 
Apr.  16. 
Apr  16. 
Apr.  17. 
Apr.  17. 
.\pr  17. 
Apr  17. 
Apr  17. 
Apr  18. 
Apr.  18. 
Apr  18. 
Apr.  18. 
Apr.  19. 
Apr  20. 
Apr  20. 
Apr.  20. 
Apr  20. 
Apr.  20. 
Apr  20. 
Apr  20. 
Apr  20. 
Apr.  20. 
Apr.  20. 
Apr  21. 
Apr.  21. 
Apr  22. 
Apr  23. 
Apr  23. 
Apr  24. 
Apr.  24. 
Apr.  24. 
Apr  25. 
Apr.  25. 
Apr  27. 
Apr.  27. 
Apr  28. 
Inr  29. 
-Vpr.  30 


May 
May 
May 
May 
May 
May 
May 
May 
May 


Apr  14. 
Apr  14. 
Apr  14. 
Apr.  15. 
Apr.  15. 
Apr  17. 
Apr  17. 
Apr.  17. 
Apr  18; 
Apr  20. 
Apr  20. 
Apr.  21. 
Apr  24. 
Anr  30. 
May  1 . 
May  1. 

Mav  2. 
May  20. 


Ft.    Ringgold.   Tex Mar.  28 

Adv.  Mar.  28  to  Apr.   11. 

Ft.    Barrancas,    Fla Mar.  28 

New   York,   N.    Y Mar  21 

Adv.   Mar.   21    to  Apr.    U. 

Ft.  McKinley.  Me.,  Adv.  Apr.  4.   II... Apr.    4 

Springfield,  S.  D Apr.    4 

Ft.   Dade.   Fla.,   Adv.   Apr.   4,    11 Apr    4 

New    York,    N.    Y Mar  28 

Adv.  Mar.  28  to  Apr  11. 

Nashville,   Tenn Mar.  21 

Adv.  Mar  21,  28,  Apr.    11. 

Ft.    Fremont,    S.   C Apr    4 

Ft.    D.    A.    Russell,  Wyo Mar.  28 

New   Y'ork,   N.    Y Mar  28 

Adv.    Mar.  28  to  Apr,   11. 

New   London.    Conn Mar.  28 

Adv.   Mar.  28  to  Apr.    11. 

Ft.   Lawton,   Wash Apr.    4 

Marquette,   ,Mich *lar.  28 

Adv.  Mar.   28  to  Apr  11. 

Port  Townsend,  Wash.,  Adv.  .Vjjr.l,  11 .  Apr,    4 

San   Francisco,    Cal Apr.    4 

New    Brunswick,    N.    J April 

Ft.  Gaines.  Ala.,  Adv,   Mar.  28 Mar  28 

Boston,    Mass. Mar.  28 

Richmond,   Ky Apr.    4 

Denver,  Colo.,  Adv.  Mar.  28  to  Apr.  11,  Mar.  28 

Grand    Junction,    Colo Apr  11 

Tongue    River    Agency,    Mont Apr.  11 

Portland.   Ore Mar.  28 

Washington  Barracks,  D.  C Apr.    4 

Adv.  Apr  4,  11. 

Kalamazoo,  Mich..  Adv.,  Apr.  4 Apr.    4 

Norfolk.  Va,.  Adv.  Apr.   11 Apr.    4 

Rapid  City,   S.  D .- .  .Apr.  1 1 

West  Point,  N.  Y.,  Adv.  Apr  4.  11... Apr    4 

Boston.    Mass Apr.    4 

Ft.   Brady,  .Mich Apr.  1 1 

Catlettsburg,  Ky.,  Adv,  Apr  4,  11.... Apr    4 

Memphis,   Tenn Apr.    4 

Greensboro  N.  C.  Adv.  .\pr.  4.  11... Apr.  4 
Grand  Rapids,  Mich..  Adv.   Apr.  ll....\pr.  11 

Norwich,    Conn Apr.    4 

,  New    Orleans,    La Apr.  11 

Sitka.  Alaska   .Mar  21 

Manila,   P.   I.,  Adv.  Mar  U  to  Apr  11... Mar.  14 
BUILDINGS. 

School,  Columbia,  S.  C Apr  11 

Hospital.  Windsor.   N.   S Apr.  1 1 

Pub.    Bldg.,    Moundsvllle,    W.    Va Apr.  11 

School,  Mansfield,  O Mar  28 

School,   Decatur,    III Apr.    4 

Jail,   Merced,  Cal Apr.    4 

Pub.   Bldg..  St.  Louis,  Mo April 

School,   Alexandria,   La Apr.  11 

School.    Peabody,    Mass Apr  11 

Town  hall,  Athens,  Ont Apr.  11 

Hotel,    Baton   Rouge,   La Apr.  11 

Bath   house.    New   Haven,    Conn Apr.  11 

School,  Beverly  Farms.   Mass Apr.  11 

School,  New   Bedford,  Mass Mar  28 

Library,  Olney,   HI Mar.  28 

Court  hodse.  Corsicana,   Tex Mar.  14 

Church,    Liberty,    Ind Apr.    4 

Church.   Union,   S.   C Apr    4 

Court  house.  Monroevllle,  Ala Mar.  28 

Pub.    Bldg.,    Lisbon.    O Mar.  28 

Court  house.  Greenburg.  Pa Apr.    4 

Bus.    Bldg.,    Dennlson.    O,.. Apr.    4 

School,   Mayvllle.   N.   D Apr.  11 

Engine  houses,  Long  Island  City.  N.Y.Apr.  11 

Opera   house.   Albuquerque.   N.  M Apr.  11 

School.    New    Haven.    Conn Apr.  11 

Hospital.  New  York.  N.  Y Apr    4 

Steel  cells,  etc.,  Wilkesbarre.  Pa Apr.  11 

School.    Bowling    Green.    O .\pr  11 

Library   plans.    MLssoula.    .Mont Apr.  1 1 

Church,  etc..   Holyok^    Mass Apr.    4 

School.   St.  Clalr   Pa Mar  28 

Court  house  plans,   Greencastle,   Ind.. Apr.  11 

School,    Brooklyn,    N.    Y Apr.  1 1 

School.  Long  Island  City,   N.   Y Apr.  1 1 

Schools.  New  York,  N.   Y Apr.  11 

Round   house.    Algiers.    La .Apr.  II 

Church,    North    Bay.    Ont Apr.  1 1 

Library,  Jacksonville,   Fla Mar  28 

School,  Cleveland,  O Mar.  28 

School.    Reedsburg,    Wis Mar  28 

School,  Schenectady.  N.   Y Apr.    4 

School,  Camden.  N.   J Apr.  1 1 

Pub.   Bldgs.,  Great   Bend.   Kan Apr    4 

Pub.   Bldgs.,  Texarkana,   Ark Apr.    4 

School,    Mansfield,    O Apr.    4 

Hospital,  Galllpolis.  O Apr    4 

School,    Chicagf).    Ill .Apr.  1 1 

Asylum.    Attica.    Ind .\pr.  11 

Library,   Denison,   la Apr  11 

Fire  station.    Y'oungstown,   0 .\pr.  11 

School.   Sarnla,   Ont Apr.    4 

I'ub.    Bldg,.   Akron.   O Apr  11 

School,    Olivia.    Minn Apr.    4 

Library.    Cleveland.    O Apr.  1 1 

Pub.  Bldg.,  St.  Louis,  Mo Apr.  11 

School.    Deseronto,    Ont '. Apr.  1 1 

Hospital.    Toledo,    O Apr.  11 

Pub.    Bldg..    Springfield.    O Apr.  1 1 

Bus.    Bldg.,    Newcastle.    N.    B ..Apr.  11 

School.    TyC   Sueur.    Minn Apr.  1 1 

School,  Hamilton,   O Apr.    4 

School.    Rome.    la Apr.  1 1 

Court   house,    Albany,    (ia Apr.  1 1 

Court  house.  Abbeville.  Ga .Mar.  21 

Htg.  Court  house,  Shakopee,  Minn  ..  .Mar.  28 
Paper  Plant,  etc..  Seven  Islands,  Que, Mar.  21 
Adv.    Mar.   21   to   Apr.   4. 

Court   house,   Wray,   Colo Mar  21 

MISCELLANEOUS. 

R   .R.    Work,    Philadelphia.    Pa Apr.  1 1 

Pier.    New   York.    N.    V Apr.  11 

R.  R.   Work,  Beckley.   W.   Va Mar,  21 

St,    Sprinkling,    Indianapolis.    Ind.  .  .  ..4,pr.  1 1 

St.  Sprinkling.  La  Crosse,  Wis Apr.    4 

Riprap.    New   York.   N.   Y' Apr.  11 

Garb.    Dlsp..   Brooklyn,    N.    Y' Apr.  1 1 

Harbor   work,  Quebec.  Que ,  Mar. '28 

El.    Rv..    Toronto.    Out Apr.  11 

Ry.  Work.  Cincinnati.  O April 

St  R.  R.  franchise.  San  Jose.  Cal.  . .  .Mar.  28 

Dredging,   New  Y'ork,   N.   Y' Apr.  11 

Pier,  Brooklyn,   N.    Y Apr.  11 

Dredging.    Honolulu.   II.    I Mar.  28 

Dam.    Hartford.    Vt Apr.  1 1 

St  Cleaning,  etc.,  Washington,  D.  C.Apr.  4 
Adv.  Apr.  4.  n. 

'04  R.  U,,  Oodnadatta.  So.  Australia ..  Feb.  21 
Dredging,    Falmouth,    Jamaica Apr.  11 
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A  Reviewr  of  Bridge  Construction. 

It  is  sometimes  interesting,  and  instructive 
as  well,  to  follow  developments  by  the  historical 
presentation  of  an  art;  and  reviews  sometimes 
suggest  new  views,  which  in  turn  lead  to  fur- 
ther advances  in  development.  In  the  preced- 
ing issue,  under  the  general  title,  "Types  and 
Details  of  Bridge  Construction,"  was  com- 
menced the  publication  of  a  series  of  articles 
which  are  intended  to  practically  summarize 
the  descriptions  of  bridge  design  which  have 
appeared  in  The  Engineering  Record  for  the 
past  fifteen  years.  The  series  will  substantially 
cover  the  field  of  modern  American  steel  bridge 
construction,  which  is  more  highly  perfected 
than  that  of  any  other  country.  The  succeed- 
ing chapters  will  also  contain  some  special  ex- 
amples of  foreign  construction  and  some  de- 
scriptions of  important  American  bridges  never 
before  described  in  American  periodicals.  The 
details  which  have  previously  been  published 
are  here  treated  with  a  special  view  to  bringing 
out  only  their  important  features,  and  are  for 
this  purpose  generally  redrawn  and  have  their 
characteristics  emphasized. 

The  series  will  present  a  full  treatment  of 
arch  trusses,  spandrel-braced  arches  and  plate- 
girder  arches,  from  short  to  longest  spans; 
plate  girders,  and  the  floor  systems  of  different 
classes  of  railroad  and  highway  bridges.  Along 
these  lines  it  will  provide  a  valuable  record  of 
standard  practice  and  special  details  of  design 
which  will  be  of  value  for  demonstration  ftijfj 


That  the  steam  turbine  has  assuredly  arrived 
as  a  potent  factor  in  the  selection  of  machinery 
in  the  modern  steam  power  plant  has  received 
further  proof,  if,  indeed,  that  was  needed,  in 
the  announcement  a  fortnight  ago  by  an  engi- 
neer of  the  General  Electric  Company  that  230,- 
000  horse-power  of  Curtis  turbines  had  already 
been  contracted  for.  That  several  power  sta- 
tions designed  to  receive  these  turbines  should 
be  in  process  of  construction  before  the  general 
engineering  community  is  in  possession  of  any- 
thing but  meager  details  of  the  machine  in 
question  shows,  if  nothing  else,  the  confidence 
that  has  been  inspired  as  to  the  availability  and 
practicability  of  the  steam  turbine  as  a  prime 
mover.  The  satisfactory  performance  of  the 
turbines  built  a  few  years  ago,  which  bear  the 
distinction  of  being  first  productions  that  are 
economical  both  in  steam  consumption  and  in 
maintenance  charges,  together  with  the  fact 
that  many  engineers  have  lately  devoted  them- 
selves to  the  development  of  the  turbine  have 
largely  been  responsible  for  the  present  status 
of  the  steam  turbine  industry. 

Like  the  advent  of  its  best  known  contem- 
poraneous turbines,  the  de  Laval  and  the  West- 
inghouse-Parsons  turbines,  the  Curtis  turbine 
has  brought  to  the  steam  engineering  field  some 
remarkable  possibilities.  Like  them,  from  the 
commercial  aspect,  great  economies  can  be 
claimed  for  it  in  the  relation  of  floor  space  to 
horse-power,  in  the  relation  of  quantity  and, 
consequently,  cost  of  foundation  material  to 
horse-power,  in  the  relation  of  head-room  and, 
consequently,  cubic  contents  of  the  engin^  room 
to  horse-power,  ^nd  in  the  relation  of  the  cost 
of  power  house  building  to  horse-power.  For 
example  in  a  certain  modern  power  station 
equipped  with  eight  5,000-horse-power  direct- 
connected  electric  generating  units  more  than 
forty  turbines  could  apparently  be  installed, 
allowing  the  same  clear  floor  space  between 
units.  Thjs  rough  calculation  would  indicate 
that  the  same  number  and  capacity  of  turbo- 
electric  units  would  occupy  less  than  one-fifth 
the  floor  area  taken  up  with  the  steam  engine 
units,  now  in  operation,  and  allowing  the  same 
clear  head-room  over  the  machines,  would  re- 
quire a  building  a  little  more  than  one-half  as 
high.  This  means  that  the  cubic  contents  of  a 
turbine  plant  would  not  be  much  more  than  one- 
tenth  of  those  required  for  an  engine  plant  of 
the  same  capacity.  It  must  be  remembered 
that  these  figures  are  based  on  the  large  plant 
in  question  and  without  consideration  of  any 
details. 

From  the  more  scientific  point  of  view,  the 
new  turbine  seems,  among  other  things,  to  have 
yielded  to  the  efforts  of  the  designer  to  secure 
a  speed,  which  for  steam  turbines  is  low,  and 
promises  remarkable  steam  economies  and  the 
adoption  of  a  very  high  vacuum.  While  high 
speed  is,  of  course,  a  desired  requirement  so 
far  as  the  size  and  cost  of  the  electric  machine 
is  concerned,  there  is  a  conservative  speed 
which  is  regulated  by  the  strength  of  materials 
making  up  the  unit.  It  will  hardly  be  neces- 
sary, however,  to  discuss  the  considerations  of 
the  speed  of  a  turbine,  or  its  valuable  property 
of  regular  angular  velocity,  so  advantageous  in 
the  parallel  operation  of  alternaiting-current 
machinery,  or  the  easily  acquired  flywheel  effect 
of  its  rotating  members,  so  needed  in  meeting 
pu44e»  changes  of    load.      The    500-kllowatt 


Curtis  turbine  is  credited  with  a  speed  of  1,800 
revolutions  per  miaute,  and  the  5,000-kilowatt 
turbine,  with  500  revolutions. 

As  to  its  steam  economies  there  is  likewise 
the  indication  that  it,  too,  is  a  machine  capable 
of  operating  in  a  highly  economical  manner  at 
light  as  well  as  at  full  load.  One  of  the  curves 
shown  in  the  paper,  abstracted  In  the  preceding 
issue,  gives  the  water  consumption  of  a  600- 
kilowatt  machine  running  at  1,500  revolutions 
per  minute,  corresponding,  it  may  be  men- 
tioned, to  a  peripheral  speed  of  420  feet  per 
second.  The  steam  pressure  is  140  pounds  and 
the  vacuum  is  given  as  28.5  inches,  a  notable 
degree  of  vacuum  when  it  is  recalled  that  steam 
at  that  pressure  occupies  about  1.85  times  the 
bulk  that  steam  does  at  27  inches  of  vacuum. 
At  700  kilowatts  load,  the  water  rate  as  taken 
from  the  curve  is  equivalent  to  14.21  pounds 
per  electrical  horse-power  per  hour;  at  600 
kilowatts,  14.28  pounds;  at  300  kilowatts,  15.19; 
and  at  150  kilowatts,  16.9,  a  difference  in  econ- 
omy between  one-quarter  and  full  load  of  only 
about  18  per  cent.  For  superheating,  economies 
are  indicated  of  1  per  cent,  gain  in  the  steam 
consumption  corresponding  to  every  11.7  de- 
grees of  superheat;  and  in  increasing  the  va- 
cuum, 1  inch  appears  equal  to  effecting  a  gain 
of  3.7  per  cent,  in  the  steam  consumption.  The 
expectation  appears  to  be  that  with  200  pounds 
steam  pressure,  28.5  inches  of  vacuum  and  150 
degrees  superheat,  an  electrical  horse-power- 
hour  will  be  developed  by  about  12  pounds  of 
steam.  To  compare  this  performance  with  the 
steam  engine  unit,  the  water  rate  as  usually 
referred  to  the  indicated  horse-power  will  have 
to  be  reduced  in  accordance  with  the  combined 
efficiency  of  the  engine  and  electric  machine. 

A  Development  in  Engineering  Practice. 

Things  do  not  merely  happen;  there  are 
reasons  for  what  comes  to  pass.  Useful  experi- 
ence can  be  read  in  the  history  of  successful 
undertakings,  and  biography  is  often  very  in- 
teresting and  instructive.  Architecture  has 
had  a  body  of  educated  professional  men  for  a 
great  many  years,  and  there  have  been  several 
generations  of  civil  engineers  trained  in  the 
schools;  yet  only  twenty-five  years  ago  there 
was  hardly  to  be  found  in  America  a  man  who 
could  be  designated  a  mechanical  engineer,  in 
the  present  acceptance  of  that  term.  There 
were  many  skilful  and  resourceful  mechanics, 
some  men  versed  in  the  sciences  and  a  few 
civil  engineers  whose  practice  led  them  into  the 
fields  now  recognized  as  the  peculiar  province 
of  the  mechanical  engineer.  By  the  later  seven- 
ties the  polytechnic  institutes  had  graduated 
several  classes  of  men  trained  in  the  funda- 
mental principles  of  dynamical  engineering,  and 
the  results  were  evident.  Mechanical  engineer- 
ing differs  in  several  essentials  from  civil  engi- 
neering and  architecture,  and  so  there  have 
been  certain  phenomena  in  its  development 
not  observed  in  the  kindred  professions. 

In  general,  mechanical  arts  are  much  more 
precise  in  their  daily  work  than  the  arts  which 
bring  into  physical  existence  the  conceptions  of 
the  civil  engineer  and  the  architect.  In  the 
former,  there  is  a  peculiar  exactness  of  detail 
underlying  the  integrity  of  the  whole,  while 
many  works  of  the.  latter  depend  more  upon  the 
correct  relation  of  grosser  elements.  Tools 
and  machines  of  great  precision  are  essential  to 
the  one;  but  more  or  less  crude  construction 
operations  are  sufficient  for  the  execution  of 
many  of  the  equally  ingenious  and  even  more 
impressive  works  of  the  latter.  To  a  greater 
degree  in  mechanical  engineering  than  In  other 
branches  is  intimate  connection  with  the  art, 
through  experience  or  close  contact,  highly  nec- 
essary to  success;  and  the  practice  of  the  pro- 
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fession  is  closely  linked  to  the  business  of  man- 
ufacturing. Hence  it  naturally  came  about 
that  many  of  the  men  who  early  entered  me- 
chanical engineering  became  constructors  as 
well  as  designers;  some  as  contractors,  while 
many  others  became  identified  with  manufactur- 
ing industries.  Their  pecuniary  rewards  were 
usually  greater  than  those  of  the  men  who 
essayed  to  keep  professional  practice  divorced 
from  commercial  work.  For  example,  some 
men  found  it  more  profitable  to  sell  engines 
than  to  give  advice  and  furnish  designs,  and 
being  alert  and  having  an  engineering  educa- 
tion they  discovered  that  many  things  in  power 
plants  were  not  as  they  should  be.  In  order 
that  an  engine  might  give  satisfactory  perform- 
ance it  was  necessary  for  the  other  parts  of 
the  plant  to  be  well  designed  and  built,  and  so 
for  the  sake  of  selling  engines  more  success- 
fully It  became  profitable  to  make  suggestions 
about  other  parts  of  the  plant;  and  as  this  ser- 
vice cost  the  seller  something  and  was  valuable 
to  the  purchaser,  it  became  possible  to  make 
the  profit  margin  on  the  engine  sale  broad 
enough  to  cover  the,  unrecognized,  engineering 
service. 

For  years  it  had  been  thought  that  the  proper 
and  only  men  to  install  engines  were  the  me- 
chanics from  the  engine  building  works;  and 
any  handy  man  could  do  piping.  But  in  time  it 
was  discovered  that  men  from  the  technical 
schools  or  with  equivalent  training,  who  knew 
engines  but  had  not  necessarily  built  their 
parts,  men  with  a  broader  knowledge  of  the  re- 
quirements of  the  plant  as  a  whole,  men  with 
some  executive  ability  and  power  to  get  things 
done,  and  who  besides  possessed  those  qualities 
and  attainments  that  made  them  acceptable  and 
helpful  to  the  buyers  of  power  equipments  could 
install  power  plants  more  successfully  than  the 
journeyman  mechanic.  Thus,  almost  uncon- 
sciously, under  the  guise  of  selling  engines. 
corps  of  trained  engineers  were  gotten  together 
and  given  an  experience  which  particularly  fit- 
ted them  not  only  to  install  engines  and  acces- 
sories, but  to  give  sound  advice  about  the  design 
and  equipment  of  the  entire  plant.  From  thi^ 
it  was  an  easy  step  to  selling  the  other  acces- 
sories, and  finally  to  the  engineering  produc- 
tion of  entire  properties  from  the  inception  of 
the  design  to  the  completed  construction.  Grad- 
ually the  engineering  element  became  more 
prominent  and  distinct,  and  the  wisdom  of  caro- 
tully  preparing  plans,  making  close  estimates 
and  writing  reasonable  and  thorough  specifica- 
tions, all  based  on  actual  constructive  experi- 
ence, became  more  evident. 

It  came  to  be  recognized  in  time  that  an  or- 
ganization which  was  prepared  not  merely  to 
design  and  advise,  but  also  to  execute,  and 
which  contained  men  who  had  done  or  person- 
ally directed  the  doing  of  the  various  kinds  of 
work  required  to  create  a  large  plant  was  par- 
ticularly well  fitted  to  be  trusted  with,  and  held 
responsible  for,  all  the  operations  of  a  large 
undertaking.  And  so  when  several  years  ago 
a  large  railroad  terminal  was  to  be  built  and 
equipped  in  one  of  the  principal  eastern  cities, 
such  an  engineering  concern  was  asked  to  say 
whether  It  would  undertake  the  entire  responsi- 
bility for  the  design  and  construction  of  the 
mechanical  equipment.  After  concentrating  its 
composite  experience  and  ability  upon  the  prob- 
lem, the  concern  presented  complete  plans  and 
specifications  and  definite  advice  for  the  va- 
rieties of  mechanical  work  required,  from 
switch  and  signaling  and  track  equipment 
through  some  fifteen  or  more  features  to  bag- 
gage hoists  and  lights.  The  plans  were  adopted 
and  the  work  performed.  The  results,  as  well 
as  the  methods  adopted,  compelled  the  atten- 
tion, not  of  engineers  alone,  but  also  of  the 
managers  of  other  properties    requiring    engi- 


neering talent;  and  at  the  same  time  it  revealed 
to  the  concern  which  had  seized  the  opportunity 
the  strength  which  it  had  accumulated,  but  had 
hitherto   only   partially  realized. 

Throughout  this  development  the  importance 
of  high  grade  engineering  as  a  necessary  pre- 
liminary to  successful  and  economical  construc- 
tion has  become  constantly  more  apparent.  As 
a  means  to  attaining  the  most  expeditious  and 
economical  construction,  methods  have  gradu- 
ally developed  by  which  more  time  and  study 
are  expended  upon  the  preparation  of  complete, 
fully  elaborated  and  accurate  plans  than  hereto- 
fore customary,  at  greater  expense,  to  attain 
ultimate  economy.  All  this  is  impersonally  re- 
hearsed believing  that  sufficient  time  has  now 
passed  to  warrant  some  lessons  by  generaliza- 
tion upon  facts  of  record.  Similar  pathways 
are  being  traveled  by  others  and  some  will, 
doubtless,  in  time  lead  to  success.  One  danger 
is  that  many  looking  upon  the  notable  successes 
and  desiring  to  quickly  reap  the  rewards  forget, 
and  seek  to  eliminate,  the  years  of  preparation 
required  to  build  up  the  capacity  for  such  work 
in  so  substantial  a  way  that  it  will  be  compe- 
tent and  inspire  confidence. 

While  this  development  of  organization,  capa- 
ble not  only  of  designing  but  also  of  doing,  has 
taken  place  first  and  to  a  very  advanced  degree 
in  the  mechanical  branch  of  the  profession,  be- 
cause of  the  nature  of  the  work,  similar  tenden- 
cies are  discernible  in  the  civil  engineering 
field;  and  it  is  highly  probable  that  in  certain 
classes  of  architecture,  also,  a  like  course  will 
be  run  in  time.  In  mill  engineering  a  nearly 
parallel  development  has  already  occurred. 
There  are  a  number  of  advantages  in  this 
method  of  handling  engineering  work.  Vari- 
ous economies  are  possible.  Responsibility  is 
concentrated  and  business  relations  are  simpli- 
fied. Much  friction  is  avoided  and  personal 
misunderstandings,  differences  of  opinion  and 
jealousies  are  largely  eliminated.  Advantage 
is  had  of  accumulated  experience  and  data.  The 
various  parts  of  the  work,  although  directed  by 
expert  specialists,  are  harmonized  by  central 
control;  and  the  men,  from  previous  associa- 
tion, at  least  for  the  major  part,  are  mutually 
acquainted,  and  collaborate  intelligently  with 
a  degree  of  sympathy  made  possible  only  by 
intimate  association  and  by  kindly  apprecia- 
tion by  each  of  the  qualifications  of  the  others. 
In  this  way  alone  can  proper  harmony  of  the 
different  elements  of  the  plant  be  secured.  The 
assembling  of  materials  and  men  for  the  eco- 
nomical, rapid  and  orderly  construction  of  great 
works  demands  special  talents  and  facilities, 
and  can  be  better  secured  by  an  organization 
directly  connected  with  the  business  end  of  the 
operations,  having  men  who  devote  their  time 
to  this  feature,  than  by  an  individual  acting  in 
a  strictly  professional  capacity.  Furthermore 
the  presence  of  such  engineering  concerns 
makes  constantly  and  instantly  available  exist- 
ing departments  fully  organized  and  well 
trained  for  the  performance  of  special  work  re- 
quired at  times  by  the  managers  of  great  prop- 
erties, thus  avoiding  the  necessity  for  the  as- 
sembling, organizing  and  training  of  special 
corps  of  engineers  when  new  works  or  extensive 
improvements  are  projected,  with  the  risk  of 
consequent  delays,  mistakes  and  losses. 

While,  as  an  outcome  of  this  development, 
large  fields  are  being  occupied  by-  engineering 
concerns,  there  are  other  large  fields  which 
these  organizations  can  hardly  invade  success- 
fully and  which  will  always  remain  peculiarly 
the  province  of  the  private  practitioner.  These 
fields,  however,  are  already  so  well  known,  and 
are  occupied  by  so  many  men  of  high  attain- 
ments that  it  Is  unnecessary  to  point  them  out. 

From  selling  and  installing  small  engines  to 
designing  and   constructing    entire    industrial 


works,  electric  railway  properties  and  the  me- 
chanical equipment  for  the  great  approach  tun- 
nels and  terminal  facilities  of  a  trunk  line 
entering  the  National  metropolis  has  not  been 
one  short  leap,  but  the  outcome  of  a  quarter  of 
a  century  of  experience  and  development,  fol- 
lowing step  by  step  the  tendencies  and  require- 
ments of  the  industrial  progress  of  the  times. 
The  views  here  presented  are  not  vague  nor 
theoretical.  They  are  founded  upon  the  obser- 
vations that  many  have  recently  made  of  cer- 
tain practical  successes  in  an  engineering  line 
which,  by  being  on  the  right  track,  have  con- 
stantly progressed,  serving  purposes  that  needed 
serving  and  perhaps  even  outstripping  the  in- 
tent with  which  they  originated.  A  philosopher 
once  said  "The  results  of  things  follow  not  so 
much  from  their  state  as  their  tendency,"  and 
attention  is  here  directed  to  a  present  tendency 
which  has  reached  such  proportions  as  to  be- 
come a  recognized  feature  of  mechanical  engi- 
neering. 


Official  Report  on  Preservation  of  Struc- 
tural Steel  in  a  Tall  New  York  Building. 


A  brief  statement  of  the  condition  of  the 
structural  steel  in  the  Pabst  Building,  New 
York,   as   exposed  by  its  demolition,  was   pub- 


Clean  Steel  in  Seventh  and  Eighth  Stories. 

lished  in  The  Engineering  Record  of  Janu- 
ary 31.  During  its  demolition  the  building  was 
under  constant  examination  by  the  engineers  of 
the  Department  of  Buildings,  and  records  were 
made  of  the  conditions  of  all  parts  of  the  steel 
framework,  and  numerous  photographs  were 
taken  of  different  members  in  various  stories. 
Since  the  publication  of  the  article  these  data 
have  been  made  the  subject  of  a  report  by  Mr. 
Jas.  P.  Whiskeman,  Assoc.  M.  Am.  Soc.  C.  E.. 
to  Mr.  Perez  M.  Stewart,  superintendent  of 
buildings,  which  through  his  courtesy  is  repro- 
duced, slightly  condensed.  The  facts  established 
by  the  report  confirm  the  statements  in  The  En- 
gineering Record  as  to  the  excellent  condition 
of  the  steel  work  in  the  upper  stories,  and  the 
appearance  of  slight  quantities  of  rust,  chiefly 
at  connections,  in  the  vicinity  of  the  elevator 
shaft  and   where  the    columns    were    enclosed 
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with  briL-k  instead  of  being  flushed  with  mor- 
tar. The  report  describes  the  substructure 
work,  which  was  exposed  at  a  later  date,  and 
states  that  the  corrosion,  although  not  excess- 
ive, was  more  extensive  in  the  basement  than 
in  the  upper  stories.  The  building  was  108  feet 
high,  25  feet  wide  and  54  feet  long.  The  first 
story  front  walls  were  of  iron,  the  second  story 
walls  were  of  limestone  and  the  upper  stories 
were  of  brick,  all  supported  at  each  floor  by  the 
Z-bar  columns. 

The  fireproof  floor  arches  were  of  the 
Roebling  system  A,  type  1,  with  suspended  cell- 
ing. The  interior  partitions  were  made  of  ex- 
panded metal,  channels  and  a  patent  plaster. 
The  outside  walls  were  furred  on  the  inside 
with  hollow  brick.  The  interior  columns  were 
encased  in  hollow  terra  cotta  blocks.  The 
building  had  a  basement  and  sub-basement,  both 
of  which  ran  out  to  the  curb  line  on  three  sides. 
The  basement  floor  and  sidewalk  beams  and 
girders  were  supported  by  cast  iron  columns. 
All  columns  were  supported  by  cast  iron  bases 
resting  directly  on  the  rock,  with  the  exception 
of  the  north  wall  columns  where  the  bases  were 
supported  on  grillage  beams  which  in  turn 
rested  on  the  solid  rock.  According  to  the  spe- 
cifications, the  steel  work  before  leaving  the 
shop  was  to  be  thoroughly  cleaned  of  scale,  rust 
and  dirt,  and  be  given  one  good  coat  of  pure 
boiled  linseed  oil  worked  into  all  joints  and 
open  spaces.  All  pins,  pin-holes  and  machined 
surfaces  were  to  be  coate'd  with  pure  white  lead 


on  account  of  snow  storms  and  the  severe  win- 
ter weather.  The  masons  pushed  the  erectors 
quite  hard  part  of  the  time,  and  this  may 
account  for  some  of  the  steel  not  receiving  a 
thorough  second  coat  of  paint.  5Lbout  the  mid- 
dle of  December,  1902,  removal  of  the  structural 
steel  was  commenced,  and  it  practically  took 
eight  men  and  one  foreman  two  months.  The 
expanded  metal  and  channels  in  the  partitions 
were  badly  rusted  throughout  the  building. 
They  may  have  been  slightly  corroded  before 
being  put  in,  and  the  patent  plaster  seemed  to 
accelerate  this  rusting.  In  the  basement  floor 
the  ceiling  rods  had  rusted  away  and  the  arch 
centering  was  more  or  less  rusted  on  the  ex- 
posed sides,  but  not  more  than  would  probably 
develop  during  the  process  of  drying  out.  In 
the  basement  floor,  however,  over  the  refriger- 
ators in  the  sub-basement  vault  and  in  the 
southeast  corner  of  the  vault,  the  rods  holding 
the  ceiling  had  completely  rusted  out,  the  ceil- 
ing of  the  sub-basement  was  ready  to  fall  almost 
by  its  own  weight,  and  the  wire  cloth  was  com- 
pletely gone;  but  the  strength  of  the  concrete 
floor  arches  at  these  points  was  not  affected  by 
the  rusting  of  the  temporary  centering,  and 
they  remained  strong  and  durable.  The  boiler 
stack,  of  5/16  and  '/i-inch  sheet  steel  covered 
with  asbestos,  held  by  galvanized  wire  mesh 
imbedded  in  it  was  completely  covered  with 
rust.  It  was  probably  painted  with  a  mineral 
paint,  which  the  heat  had  reduced  to  dust. 

After  a  most  careful  inspection  of  the  struc- 
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Alternate  Rust  and  Clean  Steel  on  Second  Story  Column. 


West   Wall  Second  Story  Girder,  Rusted  over 
Unpainted  Shop  Mark. 

and  tallow.  In  riveted  work,  the  surfaces  com- 
ing in  contact  were  to  be  painted  before  being 
riveted  together.  Pieces  not  accessible  for 
painting  after  erection  were  to  receive  two 
coats  of  paint.  After  erection,  all  excepting 
the  structural  work  was  to  have  one  good  coat 
of  paint  mixed  with  pure  linseed  oil.  Grillage 
beams  were  to  be  covered  with  a  coat  of  liquid 
asphalt  before  setting  in  place.  All  other 
structural  work  was  to  receive  one  coat  of  "No- 
brac"  before  leaving  the  shops,  and  after  erec- 
tion an  additional  coat  of  the  same  paint. 

The  work  was  begun  in  October,  1898,  and 
was  finished  In  about  one  year,  constructed  in 
accordance  with  plans  submitted  to  the  depart- 
ment by  Henry  F.  Kilburn,  architect.  The 
f;teel  work  was  erected  during  the  months  of 
December,  January,  February  and  March,  1898 
and  1899,  and  was  delayed  on  several  occasions 


Channel   of  Elevator   Framing,   Rusted  below 
Chalk  Line. 

tural  steel  work,  it  can  safely  be  said  that 
despite  the  unfavorable  conditions  under  which 
the  structure  was  erected,  the  following  exam- 
ples of  corrosion  are  rather  the  exception  than 
the  rule.  The  interior  beams,  girders  and 
columns  above  the  first  floor  were  as  a  rule  free 
from  corrosion,  although  little  patches  of  rust 
could  be  found,  more  especially  along  the  outer 
edges  of  the  flanges  of  the  beams,  which  were 
probably  not  properly  painted,  or  here  and  there 
along  the  webs  of  the  beams  where  the  paint 
was  probably  scraped  off  in  ramming  the  con- 
crete, and  where  rusting  set  in  during  the  dry- 
ing out  of  the  concrete.  But  this  slight  rust- 
ing was  certainly  a  negligible  quantity.  At 
some  points,  where  beams  were  connected  to 
columns  or  girders,  the  outline  of  the  connect- 
ing angle  could  be  seen  in  rust.  Practically  the 
only  point  where  corrosion  was  developed    in 


any  appreciable  quantity  was  on  the  inner  side 
of  the  webs  of  the  channels  forming  the  ele- 
vator framing,  where  they  were  unprotected  by 
concrete.  The  illustration  shows,  a  channel  of 
the  elevator  framing  where  the  web  was  cor- 
roded above  the  chalk  line;  also  that  rust  bad 
developed  on  the  column  where  a  girder  had 
been  connected  to  it.  1 

As  might  be  expected,  the  wall  girders  and 
columns  were  most  affected,  especially  those  in 
the  north  wall.  In  the  fourth,  fifth  and  sixth 
stories,  there  y/as  more  corrosion  than  either 
above  or  below.  This  might  be  due  to  improper 
painting  in  these  stories.  Corrosion  had  set  in 
along  the  outside  edges  of  the  fianges  of  the 
north  wall  girders  of  the  fourth  floor,  which 
were  encased  in  brickwork  with  the  edges  of 
the  flanges  within  2  or  3  inches  of  the  outside 
of  the  wall.  The  bent  girders  around  the  cor- 
ners were  all  more  or  less  slightly  corroded, 
which  might  be  attributed  to  the  fact  that  the 
paint  was  scratched  off  by  the  excessive  amount 
of  ramming  required  for  the  corners.  The  wall 
columns  showed  more  corrosion  than  the  wall 
girders.  One  from  the  second  story  had  about 
four  inches  of  brickwork  beyond  its  extreme 
outer  edge  and  was  protected  by  4  inches  of 
hollow  brick  on  the  inside.  The  view  of  it 
shows,  by  chalk  lines,  alternate  layers  of  rust 
and  clean  steel.  Where  the  cement  came  in 
contact  with  the  steel  it  was  clean,  but  the  brick 
did  not  prevent  corrosion.  Behind  the  connec- 
tions of  wall  girders  to  columns  or  beams  to 
wall  girders  there  was  always  more  or  less  cor- 
rosion; also  on  the  girder  seats,  illustrating  an 
almost  general  fact  that  rust  developed  where 
two  steel  surfaces  came  in  contact. 

The  only  place  where  corrosion  developed  in 
measurable  quantity  was  behind  the  splice 
plates  of  the  column  connections  in  the  fifth 
story.  Practically  the  whole  of  the  inside  of 
one  splice  plate  was  badly  rusted  to  a  thickness 
of  about  .02  to  .025  inch.  Some  few  column 
splices  in  other  stories  indicated  slight  rusting. 
The  rusting  behind  the  splice  plates  of  the  fifth 
story  columns  was  due,  no  doubt,  to  some  local 
cause,  as  insufficient  painting,  or  scraping  the 
paint  off  in  bringing  the  two  columns  together. 
The  heads  of  field  rivets  usually  showed  rust. 

The  webs  of  second  story  riveted  west  wall 
girders,  and  the  edges  of  their  flanges,  were 
badly  rusted  on  the  inside.  The  most  logical 
explanation  for  this  is  that  probably  the  rusted 
points  on  the  web  contained  the  shop  marks 
and  were  never  painted.  This  is  frequently  the 
case,  and  these  spots  usually  fust  iii  lying 
around  before  erection.  A  6-inch  third-floor 
beam  was  badly  rusted  on  an  unpainteil  place. 
The  columns  in  the  flrst  story  W-ere  in  good 
preservation.  The  beams  in  the  first  floor  were 
good,  excepting  at  the  edge  of  the  sidewalk, 
where  they  were  slightly  corroded;  the  same  is 
true  of  the  columns.  One  of  the  basement  gir- 
ders was  badly  corroded  at  a  beam  connection ; 
another  was  more  or  less  corroded  where  it 
rested  on  a  damp  wall — a  good  place  for  corro- 
sion, and  a  third  between  the  vault  and  the 
main  building  was  badly  rusted  on  the  webs  , 
and  flanges,  but  where  the  beam  connection  had 
been  the  steel  was  clean.  The  ice-box  stood  di- 
rectly over  this  girder. 

The  cast  iron  columns  in  the  basement  and 
sub-basement  vaults  were  in  excellent  preserva- 
tion, although  the  girders  adjacent  to  them 
were  rusted.  These  columns  were  covered  with 
ordinary  lime  mortar  held  to  the  column  by 
galvanized  wire  mesh.  The  cast  iron  column 
bases  filled  in  between  the  ribs  with  brick  and 
cement  mortar,  were  not  rusted,  excepting  on 
the  top  where  they  came  in  contact  with  the 
column.  The  grillage  beams  in  the  north  wall 
were  in  a  fair  state  of  preservation.      In  one 
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set,  the  upper  half  of  the  beams  were  slightly 
rusted.  The  cast  iron  in  the  Firty-second 
Street  portico  was  well  preserved,  showing 
sUgbt  rusting  at  the  connections  on  the  interior 
of  columns  and  where  the  paint  was  rubbed  off. 
All  the  unpainted  work  in  this  building — hang- 
ers, expanded  metal,  tie  rods  and  floor  rods,  lin- 
tels, etc. — was  more  or  less  rusted. 

The  fact  that  the  grillage  beams  showed  so 
little  rust  and  that  other  parts  of  the  building 
were  well  preserved  indicate  that  steel  can  be 
protected  against  oxidation  under  almost  all 
conditions  by  the  proper  application  of  paint 
or  the  thorough  embedding  of  the  members  in 
concrete.  The  facts  seem  to  indicate,  however, 
that  something  more  than  paint  is  necessary  to 
protect  columns  and  beams  in  damp  walls  below 
the  first  story.  The  other  facts  brought  out 
^re  that  cast  Iron  withstands  rust  better  than 
steel)  that  in  the  upper  stories  of  buildings  the 
points  of  connections  are  very  susceptible  to 
rust;  that  paint  Is  a  protection  against  rust  in 
the  upper  stories  of  buildings,  and  that  cinder 
concrete  is  a  very  efficient  protection  against 
ozi(i<ition. 


Subway   Structures   of   the   Philadelphia 
Rapid  Transit  Company. 

The  Philadelphia  Rapid  Transit  Co.  is  about 
to  commence  the  construction  of  a  rapid  tran- 
sit line  which  will  probably  at  first  be  operated 


trench,  the  work  will  include  an  underground 
station,  chambers,  ducts  and  mechanical  appai^ 
atus  for  drainage  and  ventilation  systems,  fire 
pipe  line  service,  electric  ducts,  the  mainten- 
ance of  traffic  and  of  existing  adjacent  struc- 
tures and  the  reconstruction  of  sewers  and 
drains.  The  total  quantities  involved  include 
approximately  250,000  yards  of  excavation, 
45,000  yards  of  concrete  and  1,500  tons  of  steel, 
and  the  estimated  cost  is  about  J500  per  linear 
foot. 

The  standard  subway  construction  has  an 
outside  width  of  about  55  feet  and  a  height  of 
19  feet,  with  concrete  walls  about  3  feet  thick, 
(onirete  roof  about  2  feet  thick  and  concrete 
floor  about  17  inches  in  minimum  thickness. 
The  roof  slab  is  a  continuous  mass  of  concrete 
reinforced  by  longitudinal  and  transverse  hori- 
zontal steel  rods,  respectively  %  and  1'^  inches 
in  diameter  and  18  inches  and  6  inches  apart. 
It  is  supported  on  the  side  walls  and  on  three 
longitudinal  rows  of  riveted  steel  columns  hav- 
ing an  I-shaped  cross  section  made  with  four 
5x3x5/16-inch  angles.  These  columns  hav? 
bottom  flange  angles  seated  on  the  concrete 
floor,  and  project  half  way  through  the  roof 
slab,  which  is  specially  reinforced  above  them 


arators.  These  girders  are  filled  with  concrete 
and  concrete  is  moulded  around  them  to  form 
solid  reinforced  beams  integral  with  the  roof 
slab. 

Bents  are  5  feet  apart  and  the  columns  are 
connected  transversely  by  pairs  of  1%-inch 
horizontal  adjustment  rods,  which  have  nuts 
bearing  on  the  insides  of  the  column  flanges  at 
the  top.  The  lower  ends  of  the  columns  arc 
enclosed  in  solid  concrete  bulkhead  walls  6Vi 
feet  long  and  3'/4  feet  high  above  the  rail  base, 
alternating  with  openings  3V^  feet  long.  These 
bulkheads  are  reinforced  by  horizontal  longi- 
tudinal and  transverse  rods  and  are  constructed 
separately  from  the  floor  into  which  thoy  are 
rabbeted.  The  side  walls  are  reinforced  with 
1%-inch  vertical  rods  8  inches  apart  and  %-inch 
horizontal  rods  2  feet  apart.  In  the  plane  of 
each  bent  the  vertical  rods  are  replaced  by 
3x3%-inch  angles,  and  at  intervals  of  25  feet 
the  wall  is  recessed  to  form  a  refuge  niche  4 
feet  wide  and  16  inches  deep.  The  concrete 
floor  has  no  reinforcement  rods  and  the  upper 
side  between  columns  is  concave,  practically 
making  inverts  with  a  radius  of  about  40  feet. 
The  dimensions  and  arrangement  are  clearly 
shown  in  the  general  sections  and  elevations. 


Part     Transverse   Scefioo.  ^°"  "9    Concrete  Bulkhead 

DETAILS  OF  STEEL  AND  CONCRETE  IN  STANDARD  SUBWAY. 
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Rods  in    Side  Wall   and    Rofuge  Ba;, 


from  City  Hall  to  Sixty-third  and  Market 
Streets,  a  distance  of  about  five  miles,  within 
the  next  two  years.  The  first  construction  will 
consist  of  an  elevated  steel  viaduct  for  a  por- 
tion ot  the  way  and  of  a  concrete-steel  subway 
from  F^ont  Street  to  Twenty-third  on  Market 
Street.  The  four-track  portion  of  the  line  ex- 
tends from  Fifteenth  to  Twenty-second  Street 
and  Is  designated  as  section  No.  3.  Active  con- 
struction will  be  Immediately  commenced.  Be- 
sides the  subway  proper,  which  is  essentially  a 
four-track  concrete  lined  tunnel  built  In  open 


by  sets  of  horizontal  %-inch  longitudinal  rods 
6  feet  long  and  4  inches  apart,  distributing  the 
column  reactions  in  the  concrete.  Just  below 
the  under  side  of  the  roof  slab  the  columns  are 
connected  by  continuous  longitudinal  girders 
each  composed  of  a  pair  of  12-inch  channels 
field-riveted  to  their  bracket  shelves,  as  shown 
In  the  detail.  These  channels  are  tied  together 
by  horizontal  bolts  12  inches  apart  which  pro- 
ject about  6  inches  beyond  the  channel  webs  on 
each  side  to  engage  a  2x^4 -inch  round  edged  flat 
steel  bar  and  are  screwed  up  against  pipe  sep- 


The  angles  made  by  the  longitudinal  beams 
and  the  side  walls  with  the  roof  are  filleted,  and 
a  connection  is  made  between  the  concrete  in 
the  edges  of  the  roof  slab  and  that  in  the  top 
of  the  walls,  where  there  is  a  reinforcement 
consisting  of  a  continuous  strip  of  steel  wire 
mesh  about  5  feet  wide  curved  to  a  radius  of 
about  2  feet  and  bedded  in  the  concrete  inside 
the  waterproofing,  thus  bonding  the  vertical 
and  horizontal  portions  together  with  about 
0.09  square  inch  of  steel  per  lineal  foot.  In 
earth  excavation  the  bottom  of  the  trench  Is 
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compacted  by  ramming  and  rolling  and  in  rock 
it  is  concreted  to  a  depth  of  at  least  4  inches, 
and  the  surface  of  the  concrete  is  brushed  with 
grout  before  waterproofing. 

Portland  cement  concrete  in  proportions  of 
1  :  2Vi  :  5  is  used  generally  throughout  the 
work,  except  for  the  outside  of  the  side  walls 
which  is  made  with  1:2:6  cinder  or  slag 
concrete.  Portland  cement  is  subject  to  thor- 
ough inspection  and  testing  for  fineness,  sound 
ness  and  tensile  strength  in  accordance  with 
the  rules  recommended  by  the  committee  of  the 
American  Society  of  Civil  Engineers  for  uni- 
form tests.  In  wet  foundations  grout  is  made 
of  one  part  cement  and  two  parts  sand,  else- 
where it  is  one  part  cement  and  three  parts 
sand.  Mortar  is  made  1  :  3  and  is  required  to 
develop  a  tensile  strength  of  125  pounds  per 
square  inch  after  seven  days  and  175  pounds 
after  twenty-eight  days.  The  broken  stone  is 
crushed  to  1  inch  and  passed  over  a  screen  of 
14-inch  mesh.  Most  of  the  concrete  used  is  of 
class  A  made  with  100  pounds  of  cement,  2<,^ 
cubic  feet  of  sand  or  gravel  and  5  cubic  feet  of 
stone.  "Where  it  is  used  chiefly  for  filling  it  is 
of  class  B,  made  of  100  pounds  cement,  3  cubic 
feet  of  sand  or  gravel  and  6  cubic  feet  of 
stone.  In  both  classes  12-inch  stones  are  em- 
bedded where  there  is  a  thickness  of  30  inches 


necessary.  Iron  and  steel  is  required  to  con- 
form with  standard  specifications  for  structural 
work. 

Special  pains  are  taken  to  insure  the  contin- 
uity of  the  different  sections  of  concrete  and 
to  compact  it  thoroughly  around  the  shores, 
braces,  etc.,  supporting  the  street  bridges  and 
conduits,  which  are  left  permanently  embedded 
in  it.  Provision  is  made  for  future  side  walls 
and  bulkheads  by  inserting  beveled  forms  or 
blocks  in  the  concrete  to  make  recessed  seats 
to  form  a  bond  between  them.  In  the  construc- 
tion of  the  side  walls  the  sheet  pile  wales  and 
braces  are  removed  as  fast  as  the  concrete  is 
laid,  and  the  vertical  ends  and  upper  edges  of 
all  wall  sections  are  rabbeted  with  beveled 
blocks  so  as  to  form  bonds  locking  it  with  suc- 
ceeding sections  and  with  the  roof.  After  the 
columns  are  set,  they  are  wrapped  with  steel 
mesh  inside  of  which  the  space  is  filled  with 
1  :  2%  :  5  Portland  cement  concrete  made  with 
V^-inch  stone.  Above  the  bulkhead  the  steel 
mesh  is  plastered  with  1 : 2  cement  mortar  about 
1  inch  thick. 

Great  care   is  required   in   the  waterproofing 


out  bubbles.  The  exposed  surface  of  felt  Is 
again  painted  with  hot  a:sphalt,  another  layer 
ironed  on  and  so  on  up  to  four  or  six  layers. 
All  joints  are  lapped  and  broken  and  the  lower 
edges  of  the  horizontal  sheet  are  lapped  outside 
of  the  upper  edges.  This  waterproofing  is  pro- 
tected by  another  thickness  of  concrete  or  by 
a  tier  of  ducts  in  the  side  walls. 

It  is  required  that  the  refined  Bermudez  or 
Alcatraz  asphalt  shall  contain  95  per  cent,  of 
natural  bitumen  solubte  in  rectified  carbon  bi- 
sulphide or  in  chloroform  and  two-thirds  of  the 
total  bitumen  shall  be  soluble  in  petroleum 
naphtha  of  70  degrees  Baum6  specific  gravity. 
The  asphalt  shall  not  lose  more  than  4  per  cent, 
of  its  weight  when  maintained  for  ten  hours  at 
a  temperature  of  300  degrees  Fahrenheit.  The 
mastic  waterproofing  shall  be  made  from  Sys- 
sel,  Limmer,  Sicilian  or  Neuchatel  asphalt  rock 
manufactured  with  Bermudez  or  Alcatraz  as- 
phalt as  a  fiux  and  made  into  blocks  which  shall 
be  melted  in  the  immediate  vicinity  of  the  work 
in  the  proportion  of  70  parts  of  weight  to  10 
parts  by  weight  of  refined  Bermudez  or  Alcatraz 
asphalt  and  20  parts  by  weight  of  sharp  sand 
which  may  pass  a  sieve  of  eight  meshes  to  the 
linear  inch.  The  hot  sand  and  asphalt  shall  be 
added  to  the  melted  mastic  and  all  heated 
together  and  mixed  at  a  temperature  of  260  to 
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or  more.  Cinder  concrete  is  made  of  100  pounds 
cement,  2  feet  of  sand  or  gravel  and  6  feet  of 
hard  coal  cinders  broken  in  1  inch  pieces.  Slag 
concrete  is  made  with  100  pounds  of  cement,  2 
feet  of  sand  or  gravel  and  6  feet  of  clean  fur- 
nace slag  broken  to  1  inch.  The  concrete  is 
to  be  rammed  in  wooden  moulds  with  smooth 
fares  covered,  if  necessary,  with  soap  or  oil ;  but 
after  the  moulds  have  been  removed  the  surface 
of  the  concrete  is  to  be  cleaned  and  wet  and 
vertically  brushed  with  a  thin  wash  of  one  part 
Portland  cement  and  one  part  sand,  repeated  if 


which  is  designed  to  entirely  enclose  the  sub- 
way. The  lower  layer  of  the  concrete  fioor  and 
of  the  concrete  roof,  together  with  all  their  ap- 
proximately horizontal  surfaces  are  brushed 
with  a  1  ;  1  Portland  cement  grout  on  which 
is  placed  a  %-inch  layer  of  asphalt  mastic.  The 
vertical  surfaces  of  the  slag  concrete  outer  por- 
tions of  the  sidewalls  are  painted  with  Bermu- 
dez asphalt  dissolved  in  naptha,  and  while  this 
is  still  hot,  sheets  of  tough  imperishable  felt 
dipped  in  asphalt  and  weighing  0.15  pounds  per 
square  foot  are  ironed  on  so  as  to  adhere  wlth- 


280  degrees  Fahrenheit,  carried  to  the  work  in 
wooden  pails  or  barrels  and  spread  with  wooden 
spatulas.  To  prevent  danger  of  explosion 
the  contractors  are  prohibited  from  covering 
with  planks  or  roofing  any  gas  pipes  not  sur- 
rounded by  earth,  except  in  very  short  sections 
where  ample  ventilation  is  provided. 

The  Nineteenth  Street  station  is  wholly  under 
ground  and  is  about  280  feet  long  and  76  feet 
wide,  exclusive  of  stairways,  and  has  a  total 
depth  of  about  44  feet  from  the  bottom  of  the 
pump  well  to  the  surface  of  the  street.     It  has 
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a  i>ia(form.  ticket  ofBce,  toilet  rooms  and  stair- 
irays  on  each  side  of  the  street,  the  entrance 
being  through  small  houses  built  on  the  side- 
walks of  the  intersecting  street,  and  the  gen- 
eral arrangement,  as  shown  in  the  draw.ngs. 
The  surface  cars  are  not  intended  to  stop  at 
this  station  and  their  grades  are  therefore  de- 
pressed so  that  their  tracks  are  run  below  the 
station  platforms,  giving  access  to  the  elevated 
trains  on  the  two  center  tracks.  At  the  center 
ol  the  station  a  pump  well  and  pump  chamber 
are  constructed  below  the  center  tracks  and  two 
4 -inch  centrifugal  pumps  operated  by  electricity 
will  be  installed  there  to  discharge  the  water 
which  may  collect  from  the  tracks  and  hy 
seepage,  through  a  check  valve  into  the  street 
sewer.  At  each  end  of  each  platform  there  is, 
at  the  level  of  the  upper  track,  a  ventilation 
chamber  in  which  there  will  be  installed  an 
electric  fan  to  exhaust  the  air  from  the  subway 
and  discharge  it  into  the  street  through  a  shaft. 
-At  intervals  of  200  feet  6-inch  valve  connections 
are  made  oh  one  side  of  the  subway  with  the 
street  water  main  and  to  each  of  them  are  con- 
nected two  200-foot  lines  of  rubber  Are  hose  on 
reel*  in  the  refuge  alcoves.  The  principal 
obstacles  to  construction  will  be  seven  36-inch 
and  one  24-inch  intersecting  brick  sewers,  a 
(>-ifich  intersecting  water  main  and  two  cross- 
ings of  the  Telephone  Company's  conduits. 

Bids  for  construction  were  opened  March  16, 
and  the  main  contract  was  awarded  to  the 
E.  D.  Smith  Construction  Company,  Philadel- 
phia. Extras,  although  not  anticipated  in  the 
specifications,  arc  very  carefully  provided  for 
by  a  list  of  unit  prices  with  assumed  quantities 
of  work  and  materials  which  it  is  noted  are 
not  contemplated,  but  serve  as  a  basis  for  bids. 
These  cuantities  include  totals  of  1,600  cubic 
yards  of  concrete,  80,000  pounds  of  steel  rods, 
3,000  cubic  yards  of  underpinning,  500  linear- 
feet  of  terracotta  pipe,  etc.  It  is  expected  that 
this  section  will  be  completed  by  October,  1904. 
Mr.  W.  S.  Twining,  C.  E.,  is  the  chief  engineer, 
and  Mr.  Chas.  M.  Mills,  C.  E.,  is  the  principal 
assistant  engineer  of  the  company,  to  whom 
acknowledgment  is  made  for  these  data. 

In  addition  to  the  elevated  franchise  on  Mar- 
ket Street  from  Delaware  Avenue  to  Sixty-third 
Street,  the  Philadelphia  Rapid  Transit  Company 
also  owns  an  underground  or  subway  franchise 
covering  the  same  route.  It  has  been  decided, 
however,  to  build  the  portion  from  Twenty-third 
Street  to  Sixty-third  Street  under  the  elevated 
franchise,  and  the  portion  from  Front  Street  to 
Twenty-third  Street  under  the  subway  fran- 
chise. In  the  subway  portion  it  is  intended  not 
only  to  take  the  elevated  trains,  but  also  to  lay 
two  tracks  for  the  use  of  the  surface  cars.  The 
surface  cars  will  diverge  from  the  line  on  Mar- 
ket Street  on  the  west  of  the  Schuylkill  River, 
crossing  It  on  the  new  bridge,  using  the  outside 
tracks  in  the  ^  four-track  portion  of  the  subway, 
and  looping  around  the  City  Hall.  The  elevated 
trains  will  occupy  the  inside  tracks,  and  will 
continue  through  the  two-track  portion  of  the 
subway  from  City  Hall  to  the  Delaware  River. 
It  is  not  intended  that  the  surface  cars  shall 
make  any  stop  at  the  present  time  at  the  Nine- 
teenth Street  station  since  it  is  believed  that 
as  these  cars  run  only  to  City  Hall,  passengers 
will  not  go  into  the  subway  for  that  short  dis- 
tance, but  will  take  the  surface  line  on  Market 
Street  instead. 

Ground  was  broken  April  6  at  Twenty-third 
and  Market  Streets  for  the  construction  of  the 
new  sewers  which  will  be  built  preliminary  to 
the  building  of  the  subway.  The  locations  of 
the  stations  on  the  line  have  not  been  definitely 
settled,  excepting  as  follows:  Delaware  Avenue 
and  Market  Street ;  City  Hall — a  double  station, 
one  part  being  on  the  north  side  of  City  Hall 
and  the  other  part  on  the  south  side;    Nine- 


teenth Street;  Thirty-second  Street;  Kifty-se;:- 
ond  Street,  and  Sixty-third  Street.  The  loca- 
tions of  the  shops,  yards,  etc.,  have  not  yet  been 
definitely  determined.  The  power  for  the  lines 
will  be  supplied  partly  from  the  power  house  .at 
Thirty-third  and  Market  Streets  and  partly 
from  a  new  power  house  which  will  be  built  on 
the  company's  property  on  Delaware  Avenue 
above  Poplar  Street. 


Damming  the  Niagara  River  at  Buffalo. 


Hj-  J.  H.  Massle. 


The  preliminary  report,  provided  for  by  the 
Rivers  and  Harbors  act  of  the  year  1902,  which 
required  an  examination  of  "Black  Rock  Har- 
bor with  a  view  to  obtaining  a  suitable  channel 
for  deep  draught  vessels  around  the  shoals  and 
rapids  at  the  head  of  Niagara  River  "  was  re- 
cently completed  and  forwarded  to  Washington 
by  the  United  States  engineer  resident  at  Buf- 
falo, Maj.  Thomas  W.  Symons.  This  report 
strongly  favored  the  building  of  the  proposed 
ship  canal,  and  its  effect  has  been  the  ordering 
of  the  necessary  surveys,  plans  and  estimates 
of  cost  for  carrying  the  project  into  effect.  It 
is  expected  that  these  surveys,  plans  and  esti- 
mates will  be  completed  before  next  fall,  as  all 
advantage  possible  will  be  taken  of  the  work 
done  by  the  Deep  Water  commission  in  the 
same  locality  a  few  years  ago.  A  bill  will  then 
he  prepared  providing  for  the  money  necessary 


ages  about  2  feet  from  highest  to  lowest,  being 
highest  in  the  early  part  of  the  summer,  and 
lowest  in  the  fall,  when  navigation  is  at  its 
height.  The  accompanying  chart,  taken  from 
the  official  log,  shows  also  a  cyclic  change  in 
the  lake  level.  High  periods  are  noted  at  1860- 
4,  1870-1,  1876-7,  1881-8,  and  low  periods  at 
1864-9,  1871-3.  1888-90  and  1891  to  the  present 
time,  the  latter  being  the  longest  period,  of  low 
water  known,  as  well  as  the  lowest  water.  Ved- 
eral  engineers  have  concluded  that  the  lake  has 
been  lowered  permanently  and  will  never  ret\irn 
by  natural  causes  to  its  former  elevation. 

The  causes  which  may  be  assigned  for  this 
permanent  lowering  are:  (1.)  Deforestation 
of  the  lake  region,  and  consequent  quicker  run- 
off of  rainfall.  (2.)  The  tendency  of  (1)  to 
lessen  the  rainfall  over  the  lake  region.  (3.,) 
Cultivation,  and  improvement  of  the  run-off 
capacity  in  streets,  drains,  sewers,  etc.;  drain- 
age of  small  lakes  and  reclamation  of  swamps. 
(4.)  Expedition  of  discharge  of  the  lake  by  the_ 
Welland  Canal,  which  in  its  present  size  was 
completed  in  1888  and  which  is  to  be  still  fur- 
ther enlarged.  (4.)  The  channel  excavated  by 
the  United  States  Government  through  the 
Horseshoe  Reef  at  the  head  of  Niagara  River. 
This  work  was  completed  in  1895;  it  included 
the  excavating  of  30.500  cubic  yards  of  rock  and 
gravel;  the  top  of  the  reef  wherever  necessary 
was  blasted  off  from  2  to  5  feet  for  a  width  of 
4,000   feet,   giving  a  resultant   channel   18  feet 


Erie  Canal,  Black  Rock  Harbor  Channel  and  Niagara  River,  Buffalo. 


to  do  the  work,  roughly  estimated  at  $3,000,000 
to  $4,000,000,  and  this,  it  is  expected,  will  be 
incorporated  in  the  Rivers  and  Harbors  act  of 
1904.  The  building  of  this  canal  is  a  necessary 
preliminary  to  a  project  that  even  in  the  fields 
of  engineering,  is  interestingly  novel.  This 
is  the  proposed  damming  of  the  Niagara  River, 
and  raising  of  the  levels  of  Lakes  Erie,  Huron 
and  Michigan.  Extracts  from  a  statement  con- 
cerning this  project  made  by  the  Deep  Water 
Ways  Commission  were  printed  in  The  Engi- 
neering Record  January  6,  1900. 

For  many  years  one  of  the  popular  myths 
among  lake  navigators  was  the  supposed  fall- 
ing of  the  level  of  Lake  Erie.  It  is  an  ancient 
excuse  that  has  been  offered  by  perhaps  every 
boat  captain  in  the  history  of  Great  Lakes  navi- 
gation whose  craft  was  scraped  by  running 
through  the  channel  in  the  rapids  at  the  head 
of  Niagara  River.  Within  the  last  fifteen  years, 
however,  the  lowering  of  Lake  Erie  has  become 
a  serious  fact,  alike  menacing  to  the  navigators 
of  the  entrance  to  Niagara  River  and  to  all 
harbors  situated  along  the  lake  shores.  The 
level  of  Lake  Erie  adopted  by  the  lake  survey 
is  the  mean  of  the  lake  from  1860  to  1875,  and 
is  572.86  feet  above  mean  tide  in  New  York 
Harbor.  The  lake  fluctuates  greatly  in  depth. 
It  was  the  highest  known  in  1838,  when  it  was 
575.20  feet  above  tide  level  at  New  York.  It 
was  lowest  in  1895,  when  it  was  only  570.05  feet 
above  tide.     Its  yearly  or  seasonal  change  aver- 


deep.  (6.)  Diversion  through  the  Chicago 
drainage  canal,  opened  in  1899-1900,  of  water 
naturally  tributary  to  Lake  Erie.  Besides  the 
yearly  and  cyclic  changes  and  permanent 
changes  of  level  of  Lake  Erie,  the  level  is  tem- 
porarily affected,  particularly  at  the  eastern  and 
western  ends  of  the  lake,  by  the  wind.  In  Buf- 
falo, under  the  influence  of  a  strong  west  or 
southwest  wind  the  lake  rises  often  3  feet,  and 
sometimes  as  much  as  5  feet  and  more.  This 
rise  is  always  followed  by  a  fall  to  a  very  low 
level.  The  extreme  is  about  5  feet  above  and 
3  feet  below  mean  lake  level,  8  feet  in  all. 
These  wind-produced  fluctuations  are  always 
superadded  to  the  normal  condition  of  the  water 
at  the  time. 

That  in  the  judgment  of  the  Lake  Survey 
officials  the  lake  has  become  permanently  low- 
ered is  demonstrated  by  the  fact  that  a  propo- 
sition has  been  made,  and  will  be  carried  out, 
to  adopt  a  new  datum  plane  for  charts,  since  it 
is  realized  that  depths  shown  on  the  present 
charts  have  become  misleading.  For  Lake 
Erie  it  is  proposed  lo  lower  the  datum  plane 
from  572.86  to  570  feet,  nearly  3  feet.  This 
lowering  of  the  level  of  Lake  Erie  has  not  been 
without  consequent  evils,  and  the  strongest  ar- 
gument for  the  proposed  dam  is  the  rapidly  in- 
creasing losses  to  shipping  that  have  been  its 
direct  result.  Mr.  E.  A.  Hitchcock,  of  Buffalo, 
a  recognized  insurance  statistician  on  marine 
risks,  is  authority  for  the  following  statements: 


April  i8,  1903. 

"In  the  period  preceding  tlie  opening  of  the 
Welland  Canal  there  were  only  four  companies 
of  consequence  doing  marine  underwriting. 
These  companies,  as  well  as  the  minor  ones 
which  engaged  in  the  business  found  the  taking 
of  marine  risks  highly  profitable.  Since  that 
time  little  money  has  been  made  in  marine  in- 
surance on  the  Great  Lakes,  and  in  some  sea- 
sons the  losses  have  been  large.  The  profits  of 
the  year  1887-88,  and  before  the  opening  of  the 
Welland  Canal,  were  unusually  large.  In  the 
years  immediately  following  there  were  heavy 
losses,  culminating  in  1892,  which  was  so  filled 
with  disaster  that  many  of  the  minor  compa- 
nies were  forced  out  of  business.  A  repetition 
of  heavy  losses  came  in  1895-96,  with  the  open- 
ing up  of  the  Niagara  channel  and  the  further 
lowering  of  the  lakes;  and  since  that  time 'prof- 
its in  lake  insurance  have  been  precarious,  and 
few  companies  have  made  money  in  this  line. 
The  average  profits  of  four  large  companies  for 
the  last  fifteen  years  have  been  less  than  three 
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Location  of  Proposed  Dam  and  Ship  Canal, 
Buffalo. 


per  cent."  During  the  season  just  past  boats 
were  constantly  grounding  in  the  Detroit  River, 
Toledo  Harbor,  at  Cleveland  and  Buffalo,  and 
being  scraped  in  the  entrance  channel  of  the 
Niagara  River.  Few  dry  docks  on  the  lakes 
have  not  been  busy  all  season  to  their  full 
capacity.  The  evil  is  such,  and  the  chances  of 
its  natural  abatement  so  small,  that  either  the 
building  of  the  proposed  dam,  or  the  redredging 
and  recharting  of  all  the  lake  harbors  and 
channels,  will  probably  become  a  necessity  in 
the  not  distant  future. 

The  first  named  remedy  involves  both  of  the 
engineering  undertakings  already  mentioned, 
one  of  which  is  the  building  of  a  ship  canal 
around  the  rapids  at  Lake  Erie's  outlet,  and  the 
second  of  which  is  the  actual  damming  of  the 
Niagara  Rjver.  The  object  of  the-  proposed 
works  will  be  to  maintain  the  level  of  the  lake 
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at  or  near  some  fixed  stage,  the  discharge  being 
so  controlled  that  it  will  be  approximately  equal 
to  the  supply  of  water  to  the  lake  less  the  evap- 
oration from  its  surface.  Various  locations 
have  been  proposed  for  the  dam,  but,  as  is  in- 
dicated in  the  accompanying  map,  it  will  in  all 
probability  be  constructed  at  the  foot  of  the 
lake  just  below  Buffalo  Harbor.  It  will  be  of 
rubble  stone  work,  with  long  upper  angle  and 
steel  anchors.  To  secure  the  control  desired  a 
series  of  submerged,  fixed  weirs,  in  combina- 
tion with  a  series  of  sluices,  will  be  constructed, 
having  an  aggregate  of  about  2,000  yards.  The 
sluices,  13  in  number,  will  have  an  aggregate 
length  of  1,040  feet,  or  about  80  feet  each.  The 
weirs  will  be  constructed  of  concrete  blocks  and 
the  piers  separating  the  sluice  openings  will  be 
of  first-class  masonry.  While  the  exact  height 
of  water  to  be  above  the  weir  is  undetermined, 
it  will  be  sufficient  to  cause  a  considerable  fall. 
Computations  made  by  the  Government  officials 
indicate  that  in  order  to  maintain  the  level  of 
the  lake  at  a  fixed  stage  it  will  be  necessary  to 
construct  a  weir  over  which  a  discharge  of 
about  178,000  cubic  feet  per  second  can  be  main- 
tained at  times  when  the  water  below  the  dam 
is  4  feet  lower  than  the  regulated  surface  of  the 
lake,  and  a  set  of  sluices  through  which,  in  con- 
nection with  the  flow  over  the  fixed  weir, 
271,000  feet  per  second  will  be  discharged  when 
the  sluices  are  all  open.  ■  The  approximate 
depth  of  water  over  the  proposed  weir  has  been 
calculated  by  the  use  of  co-efficients  recently  de- 
termined at  the  hydraulic  laboratory  at  Cornell 
University,  as  applicable  to  the  Francis  formula 
for  the  design  of  weir  proposed:  Q  =  CLhVtin 
which  C  is  a  constant,   3.54;   L,  the  length  of 


The  Misuse  of  Public  Sidewalk  Areas  and 
Vaults. 

Ky    Keglnald  Pelbam  Bolton,   M.   Am.   Soc.   C.   E.,   M. 
Am.   Soc.   M.   E, 


The  City  of  New  York  has  from  the  earliest 
days  of  street  regulation  permitted  encroach- 
ment by  property  owners  upon  Its  street  lines, 
for  private  convenience.  These  encroachments 
are  limited  as  far  as  surface  obstructions  are 
concerned,  to  a  width  of  4  feet  on  streets  or  5 
feet  on  avenues,  from  the  building  line,  and 
may  be  occupied  by  stoops,  steps,  areas,  porches, 
elevator  shafts,  and  other  necessary  or  desir- 
able means  of  access  into  the  building.  The 
concession  is  universally  made  use  of  in  these 
ways,  but  has  been  further  expanded  into  the 
utilization  of  the  space  for  the  erection  of  pro- 
tuberances of  the  building  itself,  such  as  bay- 
windows,  overhanging  cornices,  vent  shafts, 
bulkheads,  and  even  chimney  stacks.  In  addi- 
tion the  use  of  the  space  is  universal  for  the 
exhibition  of  goods,  for  the  storage  of  boxes, 
for  shoe-stands  and  similar  conveniences.  So 
far  has  this  proceeded  that  many  abutting  prop- 
erty owners  have  for  years  rented  out  the  space 
for  such  purposes,  thus  deriving  an  income  from 
the  possession  of  a  convenience  which  evi- 
dently belongs  to  the  city  at  large. 

The  use  thus  made  of  the  public  space  has 
been  and  continues  to  be  in  the  large  majority 
of  cases  selfish  and  in  very  many  cases  is  en- 
tirely unnecessary.  Where  an  opening  is 
needed  for  light  or  air  to  a  basement,  the  space 
has  been  frequently  so  treated  as  to  remove  it 
entirely  from  public  use,  when  it  might  answer 
just  as  usefully  the  desired  purposes  by  other 
provisions,  which  would  render  the  space  avail- 
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Annual  Mean  Variation,  in  ^eet,  of  Level  of  Lake  Erie,  at  Cleveland. 


weir,  2,900;  and  Q  the  discharge  in  cubicfeetper 
second,  175,000;  giving  h  a  value  of  about  6.6 
feet. 

The  effect  of  the  dam  on  Lake  Erie  will  be  to 
give  It  an  approximately  constant  level  3  feet 
above  the  present  low  water  mark,  which  will 
be  0.5  foot  below  the  present  high  water  mark 
and  574.5  feet  above  tide  water.  The  waters  of 
Lakes  Huron  and  Michigan  have  been  lowered 
1  foot  during  the  last  fifteen  years,  and  the 
indirect  effect  on  these  lakes  of  the  rise  of  Lake 
Erie  resulting  from  the  dam  will  be,  it  is 
expected,  about  one  third,  thus  restoring  their 
former  level.  Lake  St.  Clair  and  the  Detroit 
River  will  be  raised  about  2  feet.  The  distri- 
bution of  flow  in  Niagara  River  will  be  modi- 
fied only  about  five  per  cent.,  and  the  levels  of 
Lake  Ontario  and  the  St.  Lawrence  River  will 
therefore  not  be  materially  affected.  An  objec- 
tion to  the  proposed  dam,  and  practically  the 
only  one,  but  which  is  of  considerable  import- 
ance, is  the  amount  of  consequential  damages 
that  would  undoubtedly  be  claimed.  A  great 
deal  of  property  on  the  lake  shore,  especially  at 
the  western  end,  has  been  improved,  and  with 
wind  and  season  effects  added  to  the  contem- 
plated r,aised  level  much  of  this  property  would 
be  subject  to  injury.  The  practicability  of  the 
dam,  therefore,  is  resolved  into  the  question 
of  whether  or  not  the  consequential  damages 
would  amount  to  more  than  the  benefit  derived. 
This  is  a  question  to  which  an  answer  will  not 
be  possible  until  the  project  has  been  carried 
to  a  more  advanced  stage,  and  the  Federal  Gov- 
ernment has  secured  an  approximation  of  the 
total  of  the  claims. 


able  for  traffic.  Thus  there  are  miles  of  such 
space,  in  which  the  grating  over  the  areas  in 
front  of  stores  has  been  set  up  from  sidewalk 
level.  In  other  cases  stoops  at  irregular  in- 
tervals cut  off  the  tide  of  traffic.  Elsewhere 
railings  have  been  placed  around  the  space  to 
no  other  apparent  purpose  than  to  keep  the 
public  oft  their  own  ground.  Frequent  use  is 
made  of  descending  flights  of  open  steps,  dan- 
gerous to  the  public,  to  carry  on  lucrative 
trades  in  spaces  which  should  be  and  could  be 
reached  through  the  same  descent  within  the 
property  line.  An  examination  at  any  busy 
hour  of  Cortlandt  Street,  leading  from  import- 
ant ferries  and  elevated  railway  stations  into  a 
crowded  business  section,  will  convince  any 
reader  of  the  unnecessary  and  selfish  character 
of  many  of  these  obstructions. 

It  is  high  time  they  were  done  away  with. 
They  have  been  so  long  enjoyed  that  their  with- 
drawal would  be  entirely  justifiable,  and  the 
cost  of  replacement  of  the  public  area  and  of 
reconstruction  of  stoops  and  steps,  within  the 
buildings  would  be  very  small  compensation  for 
their  long-continued  enjoyment  at  the  public 
expense.  Where  such  additions  to  the  build- 
ings as  chimneys,  vents  and  bulkheads  have 
been  made  they  should  be  ruthlessly  ordered 
off.  Such  overcrowded  streets  as  Dey,  Liberty 
and  Cortlandt  could  be  vastly  improved  for 
traffic  by  these  means. 

Another  part  of  the  public  property  in  streets 
frequently  misused  is  the  space  under  the  side- 
walks from  the  stoop  line  to  the  curb,  which  is 
permitted  to  be  excavated  and  utilized  by  the 
abutting  property-owner  on  payment  to  the  city 
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of  a  maximum  fee  of  two  dollars  per  square 
foot  of  such  area  so  occupied.  This  privilege 
is  fortunately  withdrawable  if  for  any  public 
purpose  the  space  is  i-equired,  but  such  a  reser- 
vation does  not  by  any  means  represent  a  due 
conservation  of  the  public  interest.  This  space 
is  manifestly  best  suited  to  the  placing  of  the 
networli  of  tubes,  sewers,  and  pipes  which  are 
needed  to  afford  the  various  conveniences  of  city 
life.  These  are  now  and  have  been  laid  under 
tne  roadway,  where  ihey  are  far  less  accessible. 
and  where  their  repair  becomes  vastly  more 
expensive  than  would  have  been  the  case  it 
placed,  at  first,  where  they  should  have  been, 
under  the  sidewalks. 

The  future  needs  of  the  city  will  require,  no 
doubt,  that  this  use  shall  be  made  of  the  side- 
walk spaces  in  the  streets  required  for  suu- 
ways.  This  has  been  the  case  In  Forty-seconJ 
Street;  to  the  discomfiture  of  the  quasi-owners 
of  such  vaults,  whose  lamentations  have  been 
profound,  they  having,  as  is  commonly  the  case, 
utilized  this,  the  cheapest  portion  of  their  prop- 
erty, for  the  installation  of  machinery,  boilers 
and  kitchens,  thereby  enabling  a  rental  to  be 
obtained  for  equivalent  spaces  inside  their  pri- 
vate property  lines.  The  extent  of  this  prac- 
tice is  scarcely  as  well  known  as  it  might  be. 
For  space  for  which  the  city  has  received  the 
munificent  sum  of  two  dollars  per  square  foot, 
which  price  is  the  maximum  for  the  best  parts 
of  the  city,  a  property  on  Broadway  may  be 
increased  to  the  extent  of  such  space  as  will 
bring  in  an  annual  rental  exceeding  the  sum 
so  paid  to  the  city,  by  a  hundred  per  cent. 

In  one  hotel  on  a  corner  in  Fifth  Avenue,  the 
entire  sidewalk  on  the  avenue  and  the  side 
street  is  excavated  to  a  depth  of  two  stories. 
On  the  iMisement  level  the  space  is  utilized  as 
part  of  a  large  caf6,  and  part  of  the  kitchens, 
offices  and  machinery  are  in  spaces  below.  It 
may  safely  be  computed  that  this  space  repre- 
sents an  equivalent  value  in  rentals  of  at  least 
112,000  a  year,  for  which  the  public  receives 
nothing.  It  is  also  safe  to  say  that  at  the  time 
this  convenience  was  thus  given  away,  the 
owners  would  have  been  very  willing  to  pay  ten 
times  the  trivial  sum  the  city  received.  Such 
cases  could  be  multiplied,  not  only  by  dozens 
but  by  hundreds.  Surely  some  system  of  relat- 
ing the  charge  for  the  privilege  to  the  value  of 
the  property  could  be  Initiated  and  maintained. 
The  constant  use  of  these  spaces  for  steam  boil 
ers  is  an  indefensible  menace  to  the  public-. 
Thousands  of  such  possible  sources  of  danger 
are  so  installed,  and  the  injury  thus  inflicted 
is  aggravated  by  the  insult  of  open  gratings, 
up  which  the  heated  offensive  vapors  of  steam 
and  oil  axe  flouted  in  the  faces  of  the  helpless 
puhUe,  whose  enjoyment  of  their  property  is 
thus  turned  to  their  discomfort. 

Another  misuse  of  the  public  sidewalks  is 
the  insertion  in  them  of  the  opening  which 
vents  the  house-trap  in  the  modern  systems  of 
sanitation.  This  is  not  only  most  undesirable, 
but  is  entirely  unnecessary  in  such  a  position 
and  would  much  more  effectively  and  properly 
answer  Its  purpose  If  the  pipe  were  extended 
back  to  the  house  line  and  carried  up,  as  is 
done  in  many  good  installations  to  a  point 
above  the  roof.  Situated  as  these  sidewalk 
vents  are,  they  are  a  menace  to  the  public  if 
they  operate,  and  a  menace  to  the  occupants  of 
the  house  If,  as  is  the  case  in  four  out  of  five, 
they  are  choked  with  mud  and  debris.  They 
should  never  have  been  permitted,  and  should 
be  entirely  condemned  and  ordered  to  be 
changed,  in  the  interests  of  the  general  sanita- 
tion. 


The  Projected  Lake  Champlain  and  St. 
Lawrence  Ship  Canal. 

By    E.   G.    M.    Cape,    M.    tan.    Soc.    C.    E. 


Topographic  Maps  of  Pittsburg  and  vicinity 
are  being  prepared  by  the  United  States  Geo- 
logical Survey.    There  are  to  be  six  sheets. 


At  the  present  time  when  the  question  of 
transporting  the  vast  quantities  of  freight  from 
the  Lake  Superior  country  to  the  sea,  is  engag- 
ing the  attention  of  the  politicians  and  public 
of  America,  it  will  be  interesting  to  consider 
the  canal  which,  it  is  stated,  is  shortly  to  be 
built  from  Montreal  to  St.  Johns  on  the  Rich- 
elieu River.  The  Lake  Champlain  and  St. 
Lawrence  Ship  Canal  Company  has  obtained  a 
charter  from  the  Dominion  Government,  which 
gives  it  the  rights  to  build  this  canal  and  to 
utilize  all  the  water  power  and  other  privileges 
that  may  be  developed.  Before  describing  the 
proposed  canal  let  us  consider  the  facilities 
which  are  at  present  afforded  for  handling  the 
great  amount  of  freight  which  comes  down 
each  summer  through  the  Great  Lakes.  Last 
year  some  47,000,000  tons  of  freight  were  car- 
ried through  the  canals  at  Sault  Ste.  Marie. 
This  freight  was  mostly  east-bound  and  con- 
sisted largely  of  lumber,  iron  and  copper  ore 
and  wheat.  Most  of  the  ore  was  bound  for 
Cleveland  or  other  points  on  the  lakes,  but  a 
large  proportion  of  the  lumber,  and  nearly  all 
the  wheat  was  for  through  transportation  to 
the  New  England  States  or  to  Europe. 

The  bulk  of  the  through  freight  is  at  present 
handled  by  the  Erie  Canal.  The  great  steam- 
ers of  5,000  tons  burden,  come  down  through 
the  lakes,  and  are  discharged  at  Buffalo.  Their 
freight  is  loaded  into  small  boats  of  240  tons  or 
so  burden,  and  taken  through  the  Erie  Canal  to 
the  Atlantic  seaboard.  The  only  alternative 
all  water  route  offered  at  present  for  through 
freight,  is  via  the  Welland  Canal,  Lake  Ontario 
and  the  St.  Lawrence.  By  this  route  the  dis- 
tance between  Liverpool  and  Chicago,  Milwau- 
kee, Duluth  and  Fort  William,  is  450  miles 
shorter  than  that  by  way  of  Buffalo  and  the 
Erie  Canal.  Besides  being  shorter,  this  route 
has  the  advantage  of  allowing  boats  up  to  2,500 
tons  burden  to  go  direct  from  the  lakes  to 
Liverpool.  The  St.  Lawrence  Canals  have  a 
minimum  depth  of  14  feet,  lock  width  of  46  feet, 
and  lock  length  of  270  feet.  It  is  interesting  to 
note  in  this  connection,  that  the  United  States 
Steel  Corporation  is  building  a  lleet  of  ten 
steamers  for  exporting  their  products  by  way 
of  Montreal,  and  that  the  Illinois  Transit  Com- 
pany is  to  establish  a  direct  steamship  line  for 
passengers  and  freight  from  Chicago  to  Mon- 
treal and  Liverpool. 

It  is  an  acknowledged  fact  that  Buffalo  and 
the  Erie  Canal  are  doing  more  than  their 
natural  share  In  the  transportation  of  through 
freight  from  the  lakes  to  the  Atlantic.  The 
St.  Lawrence  route,  by  virtue  of  its  geograph- 
ical position  and  its  natural  facilities,  should 
be  doing  much  more  than  it  Is  at  present.  The 
question  is,  how  is  this  route  to  get  its  proper 
share  of  the  traffic.  A  canal  from  Georgian 
Bay  to  Montreal  on  the  St.  Lawrence  is  now 
projected.  This  will  shorten  the  distance  be- 
tween the  lakes  and  Liverpool  by  400  miles, 
thus  giving  this  route  an  advantage  of  some  850 
miles  over  that  by  way  of  the  Erie  Canal.  Be- 
sides this  advantage,  it  must  be  remembered, 
that  freight  will  be  carried  through,  without 
transhipping,  in  boats  of  2,500  tons  burden. 

Now  let  us  regard  the  projected  canal  from 
Montreal  to  St.  Johns  on  the  Richelieu  River. 
This  canal  will  be  18%  miles  long  between  these 
points.  It  will  have  a  minimum  depth  of  14 
feet  and  a  lock  width  of  45  feet.  The  country 
between  these  two  points  offers  a  very  suitable 
location  for  a  canal.  The  difference  in  eleva- 
tion between  Montreal  and  St.  Johns  is  72  feet. 
This  difference  of  level  will  be  overcome  by 
two  locks  of  28  feet  lift,  and  one  lock  of  11  feet 


lift,  and  these  locks  are  to  have  a  minimum 
length  of  270  feet,  so  that  ships  of  2,500  tons 
burden  can  be  accommodated.  The  slope  from 
St.  Johns  to  Montreal  is  a  very  gradual  one 
through  an  almost  flat  country.  The  heaviest 
cut  throughout  the  length  of  the  canal  is  only 
30  feet,  and  the  heaviest  fill  35  feet.  From  St. 
Johns  an  old  canal  is  to  be  utilized  for  a  dis- 
tance of  4  miles.  This  section  will  simply  be 
widened  and  deepened.  The  channel  through 
the  Richelieu  and  across  Lake  Champlain  will 
require  very  little  deepening  in  order  to  make 
it  suitable  for  boats  of  14  feet  draft. 

It  is  expected  that  in  the  coming  session  a 
bill  will  be  submitted  to  Congress  for  the  wid- 
ening and  deepening  of  the  canals  from  the 
Hudson  up  to  Lake  Champlain.  When  this 
system  of  canals  is  finished,  if  undertaken, 
there  will  be  a  much  cheaper  way  of  bringing 
freight  from  the  Lakes  to  New  York  than  ex- 
ists at  present.  Also  there  will  be  at  Burling- 
ton, a  valuable  distributing  point  for  that  part 
of  the  freight  which  is  destined  for  the  New 
England  States.  Thus  It  seems  that  for  both 
through  freight  and  for  freight  to  be  distributed 
in  the  eastern  part  of  our  country,  the  Lake 
Champlain  route  will  offer  much  better  facili- 
ties than  those  at  present  afforded  by  the  Erie 
Canal. 


An   English   Reinforced    Concrete   High- 
way Bridge. 

A  reinforced  concrete  highway  bridge  over 
Foredyke  Stream,  England,  has  a  span  of  40 
feet  and  a  width  of  02  feet  8  inches.  The 
bridge  has  two  concrete  abutments  with  wing- 
walls,  and  a  slightly  skewed  horizontal  plat- 
form, which  is  a  monolithic  concrete  slab  cov- 
ered with  sand  filling  and  paving.  The  slab  has 
a  uniform  thickness  of  (i  inches  and  is  sup- 
ported on  eight  main  longitudinal  girders  from 
8  to  9%  feet  apart  on  centers,  which  take  bear- 
ing on  stone  templates  set  in  the  abutments. 
The  girders  are  16  inches  wide  and  3  feet  deep 
below  the  under  surface  of  the  floor  slab,  with 
which  they  are  integral.  Each  one  has  eight 
horizontal  bars  1%  inches  in  diameter  embed- 
ded in  the  lower  part,  and  eight  bars  1%  inches 
in  diameter  in  the  upper  part.  Four  of  the 
bottom  chord  bars  are  inclined  upwards  at  the 
ends  to  the  tops  of  the  girders.  Parallel  to  the 
abutments  the  floor  slabs  are  stiffened  with 
transverse  girders  8  inches  wide  and  10  inches 
deep  with  four  reinforcement  rods  in  each.  The 
slab  itself  is  reinforced  throughout  with  small 
rods  about  6  inches  apart  near  the  upper  and 
lower  surfaces.  The  two  10-toot  sidewalks  are 
paved  with  flagstones  and  the  40-foot  roadway 
is  paved  with  wooden  blocks.  The  lower  edges 
of  the  longitudinal  and  transverse  girders  are 
chamfered,  and  the  upper  edges  are  filleted  with 
the  floor  slab.  The  concrete  was  made  with 
600  pounds  of  Portland  cement  to  %  cubic  yard 
of  sand  and  1  cubic  yard  of  gravel  between  Vs 
and  %  inch  size.  The  bridge  was  designed  to 
carry  four  25-ton  wagons  with  axles  8  feet  apart, 
and  contains  23  tons  of  iron  and  116  cubic  yards 
of  concrete.  •  It  was  described  in  a  recent  issue 
of  London  "Engineering." 


The  Krupp  Company,  of  Germany,  is  to  spend 
$5,000,000  on  extensive  additions  to  its  plants. 

The  Daily  Consumption  of  Water  in  Reading, 
Mass.,  during  1902  averaged  29.2  gallons  per  in- 
habitant, or  33.3  gallons  per  consumer,  accord- 
ing to  the  annual  report  of  Superintendent  L.  M, 
Bancroft.  The  cost  of  supplying  the  water, 
based  on  total  maintenance  plus  interest  on 
bonds,  was  1305.16  per  million  gallons.  The 
supply  Is  pumped  from  a  filter  gallery  and 
passed  through  mechanical  filters. 


April  i8,  1903. 
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Types  and  Details  of  Bridge  Construc- 
tion. 

l!y   Fi'aak  W.  Skinuer,  C.   K, 


ChaI'TER     II. — Sp.\NDUEL-BrACED     AltCHK.ri. 

The  Cedar  Avenue  bridge,  Druid  Hill  Park, 
Baltimore,  Md.,  has  a  150-foot  span  with  three 
spandrel-braced  arch  trusses  12  feet  apart  on 
centers.  They  have  10-inch  crown  and  skew- 
back  hinge  pins,  a  rise  of  38  feet  on  centers, 
depth  of  3V4  feet  at  the  crown  and  SB'/i  feet  at 
the  ends,  the  crown  pins  being  set  above  the 
centers  of  the  ends  of  the  semi-trusses.  The 
trusses  are  braced  together  by  floorbeams  rest- 
ing across  the  horizontal  top  chords,  by  top  and 
bottom  lateral  struts  and  diagonals  in  the 
planes  of  both  chords,  and  by  diagonal  rods  in 
the  transverse  vertical  planes  of  the  vertical 
posts.  There  are  no  intermediate  horizontal 
transverse  struts  except  between  the  end  posts, 
and  each  panel  between  trusses  is  X-braced  so 
as  to  make  virtually  triple  intersection  systems 
of  top  and  bottom  laterals. 

The  truss  panels  are  uniformly  9  feet  long 
and  the  vertical  and  diagonal  members  have 
I-shaped  cross  sections  made  with  two  pairs  of 
angles  latticed  and  field-riveted  at  the  ends 
between  tie  plates  which  project  beyond  the 
flanges  of  the  chords  to  make  jaws  and  receive 
the  angles  for  the  field-riveted  connections  of 


the  solid  at  each  end.  The  crown  pin  has 
one  solid  collar  and  one  loose  collar  secured 
by  four  set  screws.  The  lower  chord  panels 
are  not  chords  of  circular  arcs,  but  are  bent 
to  true  curves,  with  radii  of  about  93  feet  for 
the  three  end  panels,  and  about  87  feet  for  the 
remaining  11  panels.  The  end  sections  of  the  top 
chord  are  shallow  inverted  troughs,  made  with 
two  angles  and  a  top  cover  plate  with  wide 
vertical  connection  plates  riveted  to  the 
angles. 

The  bottom  lateral  rods  are  discontinued 
where  the  top  and  bottom  chords  unite  and  the 
stress  in  the  center  panels  is  carried  by  the 
top  laterals  only.  These  are  loop  ended  square 
rods  engaged  between  pairs  of  angle  clips  as 
are  the  sway  rods.  The  lower  lateral  rods 
have  split  loop  ends  which  engage  the  wing 
plates  on  the  chord  pins  and  pass  through 
clearance  notches  in  the  ends  of  the  strut 
webs.  The  very  shallow  floorbeams  are  plate 
girders  only  12  inches  deep,  which  at  each  end 
cantilever  7%  feet  beyond  the  truss  centers.  The 
roadway,  20  feet  wide  in  the  clear,  has  a  floor 
of  crossed  diagonal  planks.  The  2-inch  upper 
layer  is  laid  close,  and  the  l^A-inch  lower  layer 
has  2-inoh  spaces.  They  are  spiked  to  3xl2-inch 
longitudinal  joists  12  inches  apart  seated  ot 
transverse  filler  strips  crowned  21^.  inches  in 
the  center.     The  curb  timbers  are  faced  with 
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Druid  Hill  Park  Bridge,  Cedar  Avenue,  Baltimore. 


the  transverse  struts.  These  are  in  vertical 
planes  at  the  top  chord  and  in  radial  planes  at 
the  bottom  chord.  For  three  panels  each  side 
of  the  center  the  top  and  bottom  (•herds  are 
united  by  wide  side  plates  to  make  a  single  box 
section  with  regular  vertical  and  diagonal 
members  riveted  on  the  outside  of  it.  All 
chord  splices  are  riveted  and  the  2'/4-inch  pins 
at  the  six  lower  chord  panel  points  at  each  end 
serve  only  to  receive  pairs  of  single  wing  plates 
for  the  lower  lateral  rods.  The  lower  chords 
are  made  with  pairs  of  channels  with  horizontal 
webs,  the  end  panel  having  solid  cover  plates 
in  vertical  planes,  and  the  next  four  panels  on 
each  side  having  latticed  sides. 

The  skewback  pins  engage  half  holes  in  the 
ends  of  the  chords  and  in  the  webs  of  the  cast- 
iron  pedestals,  which  have  seats  normal  to  the 
pressure  cut  in  more  than  a  foot  from  the  ver- 
tical faces  of  the  bed  stones.  At  the  crown 
the  ends  of  the  semi-trusses  have  a  center  ver- 
tical web  and  are  reinforced  by  converging 
diagonals  which  concentrate  the  pressure  on 
the  hinge,  the  latter  being  locked  by  pairs  of 
jaw  plates  with  full  holes.  The  main  bearings 
are  half  holes  and  there  is  1  inch  clearance 
between  the  vertical  ends  of  the  trusses.  The 
hinge  pins  have  3-inch  holes  through  the  axes 
and  those  at  the  skewbacks  have  no  nuts,  but 
are  locked  in  place  by  collars  turned  out  of 


3x3i^-inch    angles,    and   the   sidewalk    floor    is 
laid  with  2-lnch  transverse  planks. 

The  highway  bridge  across  the  Noce  ravine 
at  St.  Giustina,  Tyrol,  described  in  The  En- 
gineering Record  of  March  15,  1890,  is  remark- 
able for  its  great  height  of  about  453  feet,  near- 
ly or  quite  unprecedented  for  such  a  structure. 
It  is  222  feet  long  between  abutments  by  I9V2 
feet  wide,  and  has  two-hinged  trussed  arch  ribs 
of  40  feet  rise  and  197  feet  span.  The  arch 
ribs  are  in  vertical  planes,  and  are  connected 
by  lateral  bracing  in  the  planes  of  the  lower 
chords,  by  sway  bracing  in  the  transverse 
planes  of  the  vertical  members  and  by  the  floor 
system.  The  floor  system  has  light  latticed 
transverse  beams  about  13  feet  long,  and  3- 
foot  sidewalk  cantilevers.  The  skewback 
hinges  are  convex  steel  blocks  bearing  in  cast 
iron  pedestals  and  shoes.  All  other  connec- 
tions are  riveted  and  all  truss  members  are 
made  of  four  angles  each,  the  top  and  bottom 
chords  being  latticed.  The  stringers  are  an- 
chored at  one  end  of  the  span,  and  at  the  other 
end  are  provided  with  a  truly  remarkable  tem- 
perature adjustment.  Each  stringer  has  a 
reinforoed  web  pin  connection  to  two  hori- 
zontal eyebars,  the  opposite  ends  of  which  en- 
gage a  sliding  nut  on  a  large  screw.  At  the 
other  end  of  the  screw  there  is  a  duplicate 
connection  to  the  upper  eyebar  of  an  anchor- 


age chain.  In  the  middle  of  the  screw  there 
is  a  ratchet  lever  by  which  it  can  be  turned 
to  increase  or  diminish  the  distance  between 
the  eyebars.  As  the  temperature  varies  this 
apparatus  is  operated  by  hand  to  maintain  the 
uniformity  of  the  connection  with  the  anchor- 
age and  "prevent  oscillations."  The  bridge 
weighs  95  tons  and  was  erected  by  the  canti- 
lever method,  materials  being  handled  by  a 
cableway  across  the  ravine. 

The  Mirabeau  bridge,  Paris,  France,  de- 
scribed in  the  "(Jenie  Civil,"  of  May 
9,  1896,  carries  Convention  Street  across 
the  Seine,  with  a  clear  center  height  of 
26  feet  above  the  water,  and  is  a  deck  struc- 
ture with  a  39Va-foot  roadway  and  two  13-foot 
sidewalks.  It  has  a  channel  span  of  326  feet 
and  two  side  spans  of  13iy2  feet,  all  center 
lengths.  The  middle  span  is  a  three-hinge 
spandrel-braced  arch,  with  seven  riveted 
trusses,  which  are  continued  over  the  piers  to 
form  cantilevers  balancing  the  skewback 
thrusts  and  pin-connected  at  their  extremities 
to  the  tops  of  short  vertical  rocker  bents.  They 
are  connected  together  by  the  deck  floor  sys- 
tem, by  transverse  struts  and  lateral  X-brac- 
ing between  the  bottom  chords,  and  by  trans- 
verse X-bracing  between  the  vertical  posts. 
The  principal  member  of  each  truss  is  the  arch 
rib  bottom  chord  the  intrados  of  which  is  a 
very  flat  parabola  with  a  horizontal  axis.  The 
middle  of  the  intrados  for  134  feet  is  the  arc 
of  a  circle  of  630  feet  radius,  and  the  ends  of 
it  are  tangents. 

The  chord  has  a  peculiar  cross  section  with 
two  webs  decreasing  in  depth  from  about  78 
inches  at  the  skewbacks  to  about  27 Vi  inches 
at  the  crown,  where  it  unites  with  the  top 
chord  to  form  a  closed  rectangular  section. 
The  webs  have  a  constant  thickness  of  7/16 
inch  except  where  they  are  reinforced  to  Va 
inch  over  the  piers.  The  cover  plates  have  a 
total  thickness  of  3  inches  at  the  skewbacks 
and  7/16  inch  at  the  crown,  for  the  main  span; 
and  2%  inches  at  the  skewbacks,  and  7/lfi 
inches  at  the  crown,  for  the  side  spans.  All 
the  flange  plates  are  35x7/16  inches.  The  hori- 
zontal top  chords  are  each  made  in  separate 
halves,  each  having  an  approximately  T-shaped 
cross  section,  as  shown  in  the  detail.  The 
cross  sections  of  the  chords  are  uniform  ex- 
cept for  the  combined  thicknesses  of  the  top 
flange  plates,  which  vary  from  3  inches  over 
the  piers  to  7/16  inch  at  the  crown  and  at  the 
extremities  of  the   cantilevers. 

The  vertical  and  diagonal  posts  have  the 
same  I-shaped  cross  section  with  a  uniform 
depth  and  a  variable  width  of  from  12  to  23 
inches  for  the  former,  and  from  5%  to  7% 
inches  for  the  latter.  The  outline  of  intrados 
of  the  bottom  chord  is  continued  to  the  vertex 
of  the  parabola  in  the  upper  surface  of  the 
pier  masonry,  but  the  lower  flanges  are  tan- 
gent to  the  curve  about  13  feet  from  the  cen- 
ter of  the  pier,  and  abut  against  the  hori- 
zontal transverse  rib  of  the  cast-steel  hinge 
piece.  This  piece  has  two  oblique  arms  en- 
gaging the  under  side  of  the  flanges  to  which 
they  are  bolted.  The  ends  of  the  flanges  are 
planed  and  abut  against  keys  driven  between 
them  and  the  bearing  faces  of  the  rib,  which 
are  about  15  inches  wide  and  provide  horizon- 
tal bearing  surfaces  for  the  ends  of  the  in- 
clined center  posts.  The  lower  part  of  the 
hinge  casting  has  a  segment  of  a  transverse 
cylindrical  surface  12  inches  in  diameter, 
which  is  seated  in  a  concave  steel  casting 
keyed  into  a  cast-iron  bed  plate,  recessed  Into 
the  granite  pier  cap. 

The  crown  hinge  consists  of  a  cast-steel 
transverse  bar,  flat  on  one  side  and  convex  on 
the  other,  which  is  seated  in  a  seml-cylindrlcal 
socket  iVi  Inches  in    diameter.    The  ends  of 
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the  convex  piece  are  turned  round  and  engage 
holes  in  the  jaws  of  two  cast-steel  bearing 
pieces,  bolted  to  the  ends  of  the  semi-arch 
trusses.  The  seats  on  the  trusses  are  vertical 
transverse  flanges  each  made  of  three  steel 
castings  bolted  to  the  webs  and  flanges  of  the 
arch  rib,  and  having  additional  bearing  on  a 
circular  angle  iron  riveted  to  the  outside  of 
each  web  around  a  12-inch  bored  hole.  The 
outside  trusses  are  decorated  with  ornamental 
cast-iron  work;  the  skewback  hinges  are  con- 
cealed by  large  figures  in  bas  relief  which 
crown  the  pier  tops,  and  a  large  sculptured 
escutcheon  masks  each  crown  hinge.  The 
superstructure  weighs  about  6,037,000  pounds, 
was  assembled  on  pile  falsework  and  erected 
by  traveling  gantries  which  spanned  the  full 
width  of  the  bridge.  They  had  two  overhead 
trusses,  transverse  to  the  bridge  axis,  sup- 
porting carriages  on  which  trolleys  with  hand 
windlasses  moved  longitudinally  and  com- 
manded the  whole  structure  to  handle  its 
members  and  the  hydraulic  riveting  machines. 
(To  be  continued.) 


Improved  Methods  for  Difficult  Subaque- 
ous Timneling — IV. 

The  method  designed  by  Mr.  Jesse  W.  Reno 
is  intended  to  strengthen  railroad  tunnels  with 
a  sectional  iron  or  steel  shell  built  by  ordinary 


proposed  to  build  the  substructure  in  successive 
longitudinal  sections  as  indicated  in  the  illus- 
trations. About  100  feet  in  the  rear  of  the 
shield,  floor  segments  will  be  removed  and  a 
shaft  dug  about  6  feet  deep  from  which  a  4x6- 
foot  drift  marked  1  will  be  driven  forward  50 
feet  on  one  side  of  the  center  line.  This  will 
be  filled  with  concrete  in  which  are  embedded 
continuous  twisted  steel  rods  in  50-foot  sections 
joined  with  screw  couplings.  After  the  con- 
creting is  completed,  drift  2,  symmetrical  with 
drift  1,  on  the  opposite  side  of  the  center  line 
will  be  similarly  excavated  and  concreted  and 
after  its  completion  the  material  between  them 
will  be  removed  and  section  3  will  be  concreted 
in  the  same  manner,  so  as  to  complete  a  con- 
crete base  12  feet  wide  supporting  the  tunnel 
shell.  A  drain  will  be  formed  in  the  concrete 
of  section  3.  The  object  of  constructing  the 
foundation  by  three  operations  is  to  minimize 
the  possibility  of  settlement  of  the  tunnel  while 
this  work  is  in  progress. 

After  the  concrete  has  set  sufficiently,  key 
segments  will  be  removed  from  alternative 
panels  of  the  invert,  and  the  adjacent  segments 
in  those  rings  will  be  removed  and  concrete 
filled  in  on  top  of  the  footing  to  the  required 
height  shown  in  the  cross-section  of  the  finished 
tunnel  and  bolts  bedded  in  it  for  connection 
with  the  flanges  of  the  lowest  remaining  seg- 
ments.     Afterwards  the  rest  of  the  invert  seg- 


of  the  adjacent  segments  in  these  rings.  Thin 
steel  sheeting  G  inches  wide  will  then  be  driven 
in  transverse  vertical  planes  along  the  flanges 
of  the  invert  segments  of  the  adjacent  rings, 
thus  enclosing  a  space  in  which  a  flaring  trans- 
verse trench  4  feet  long  and  G  feet  deep  will  be 
excavated.  Longitudinal  horizontal  twisted 
steel  rods  will  then  be  inserted  through  holes 
in  the  transverse  steel  sheeting  and  the 
excavation  will  be  filled  with  concrete.  This 
process  will  be  repeated  in  alternative  sec- 
tions of  the  tunnel  invert,  and  after 
the  concrete  has  set  in  them  the  intermediate 
panels  of  invert  segments  will  be  removed  and 
the  earth  between  the  transverse  masses  of  con- 
crete will  be  removed,  the  transverse  sheeting 
between  them  withdrawn  and  the  excavations 
filled  with  concrete  bonded  to  that  previously 
laid  by  the  horizontal  steel  bars  already  men- 
tioned, thus  forming  a  continuous  reinforced 
foundation  with  a  flaring  base  16  feet  wide 
which  will  diminish  the  unit  pressures  from 
live  load  to  240  pounds  per  square  foot.  In 
both  methods  a  considerable  economy  is  claimed 
for  the  saving  effected  by  the  omissions  of  the 
Invert  segments  of  the  tunnel  shell,  aggregating 
one-sixth  of  the  total  shell.  Furthermore  it  is 
claimed  that  the  massive  concrete  foundation 
would  largely  neutralize  injurious  shocks  or 
vibrations  and  prevent  them  from  acting  upon 
the  tunnel  lining  to  any  considerable  degree. 
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The  Seno  System  of  Reinforcing  Ttinnel  Shells; 


shield  methods  in  very  soft  material,  and  is 
speciflcally  proposed  for  application  to  the 
Pennsylvania  Railroad  Company's  tunnels  under 
the  Hudson  and  East  Rivers,  New  York,  where 
It  is  assumed  that  the  material  tunneled  through 
will  be  silt,  extending  from  a  maximum  water 
depth  of  60  feet  to  bed  rock  at  a  depth  of  150 
feet  and  not  sufficiently  compact  to  provide  a 
good  foundation  for  a  tunnel  with  100-ton 
motors  running  45  miles  an  hour.  It  is  be- 
lieved that  under  such  conditions  the  segmental 
shell  will  not  have  a  sufficient  rigidity  or 
moment  of  flexure  to  sustain  the  traffic  without 
Injury  or  development  of  leaks.  It  is  therefore 
proposed  to  reinforce  It  by  a  massive  concrete 
footing  thoroughly  secured  to  the  shell  and 
serving  both  as  an  anchorage  for  it  and  as  a 
continuous  reinforced  longitudinal  girder  to 
distribute  the  live  loads  over  such  an  area  of 
the  soft  ground  that  the  unit  pressures  will  not 
exceed  its  bearing  capacity. 
After  the  segmental  shell  is  completed,  it  is 


ments  will  be  similarly  replaced  by  concrete 
and  the  reinforcement  will  be  completed. 

It  is  estimated  that  the  weight  per  linear  foot 
of  single-track  tunnel  will  be  3.75  tons  tor  the 
cast  iron  lining,  3.96  for  the  concrete  filling, 
6.30  for  the  concrete  and  steel  foundation  and 
3.33  for  the  maximum  live  load  from  a  100-ton 
motor,  making  a  total  of  17.34  tons  per  linear 
foot  for  the  finished  tunnel  and  train.  The 
total  weight  of  the  earth  displaced  is  assumed 
to  be  27.6  tons  per  linear  foot,  so  that  the  weight 
of  the  tunnel  and  motor  is  only  63  per  cent,  of 
the  original  earth  weight.  The  concrete  base 
is  assumed  to  distribute  without  flexure  the 
weight  of  ^  100-ton  locomotive  over  an  area  12 
feet  wide  and  50  feet  long,  this  producing  a  live 
load  pressure  of  333  pounds  per  square  foot. 

An  alternative  method  of  construction  by  the 
use  of  transverse,  instead  of  longitudinal,  drifts 
has  been  planned.  With  it  a  pair  of  invert 
segments  are  removed  and  sheet  piles  are  driven 
radially  in  longitudinal  planes  across  the  flanges 


The  water  waste  investigation  which  is  being 
carried  on  in  New  York  City  with  the  aid  of  the 
Cole-Flad  pitometer,  as  described  in  The  Engi- 
neering Record  of  January  31,  has  been  made 
the  subject  of  a  further  report,  in  which  the 
results  from  eight  districts  are  presented.  In 
Table  I.  the  details  for  districts  3,  5,  6,  7, 
and  9  are  given,  and  the  diagram  shows  the 
results  obtained  in  district  No.  8.  Table  II. 
gives  a  summary  of  the  salient  features  of  the 
whole  investigation  so  far. 

District  No.  3  is  bounded  by  Grand  Street, 
East  River,  Market  and  Division  streets,  and 
is  a  typical  East  Side  tenement  section.  Owing 
to  the  condition  of  the  mains  and  valves,  it  was 
impossible  to  make  the  tests  on  the  No.  4  dis- 
trict, which  is  bounded  by  Canal  Street,  Broad- 
way, Chambers  Street  and  West  Broadway,  rep- 
resenting the  dry-goods  district.  No.  5  con- 
tains a  large  number  of  moderate  priced  apart- 
ment houses.  It  is  bounded  by  142nd  Street 
on  the  north,  Southern  Boulevard  on  the  east 
and  south,  and  Alexander  and  Willis  avenues 
on  the  west. 

No.  6  district  contains  a  large  number  of 
high  priced  apartment  houses  and  private  resi- 
dences, and  is  bounded  by  Ninety-sixth  and 
Eighty-sixth  streets,  Broadway  and  Riverside 
Drive.  No.  7  is  an  irregular  district  approxi- 
mately bounded  on  the  north  and  west  by  the 
Southern  Boulevard,  on  the  east  by  the  East 
River,  and  on  the  south  by  the  East  and  Harleni 
Rivers.  This  district  contains  a  gas  worlvs. 
a  number  of  large  factories  and  the  yards  of 
the  New  York,  New  Haven  &  Hartford  Rail- 
road. The  barges  and  transports  of  this  com- 
pany take  their  water  at  this  point.  The  resi- 
dent population  in  this  district  is  very  small. 
District  No.  8,  including  all  of  Manhattan  south 
of  Fulton  Street,  is  a  representative  office 
building  section,  containing  many  "skyscrap- 
ers." No.  9  is  similar  to  the  No.  G  district; 
lying  on  the  upper  west  side,  and  bounded  by 
Eighty-sixth  Street,  Broadway.  Seventy-second 
Street  and  the  Riverside  Drive. 

The  results  obtained  in  district  No.  8  are 
especially  interesting.  All  but  five  of  the  mains 
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in  this  district  were  shut  off,  and  tlie  flow 
through  each  is  shown  on  the  diagram.  Tlvi 
average  per  capita  consumption  was  found  to 
be  860  gallons  per  day  on  the  basis  of  the  resi- 
dent population,  or  83  gallons  for  the  total  pop- 
ulation. The  upper  irregular  line  of  the  dia- 
gram gives  the  hourly  variation  in  the  total 
consumption  as  measured  by  the  pitometers.  It 
is  interesting  to  note  that  Sunday,  when  prac- 
tically only  the  resident  population  of  11,000 
is  in  the  district,  the  rate  was  about  6,400,000 
gallons  per  day,  with  a  difference  of  only  400,- 
000  gallons  between  the  day  and  the  night 
rates.  It  is  probable  that  a  large  part  of  the 
6,000,000  gallons  is  used  in  keeping  up  steam 
for  the  ofllce  buildings. 

This  Investigation  is  by  no  means  completed, 
but  as  far  as  It  has  gone  it  has  been  thorough, 
and  enough  data  have  been  collected  to  furnish 
the  basis  for  some  definite  recommendations. 
In  addition  to  measuring  the  flow  into  each  dis- 
trict by  the  pitometers,  every  effort  has  been 
made  to  find  out  what  becomes  of  the  supply. 
For  example,  men  have  been  sent  tlirough  the 
sewers  at  night  to  locate  all  spurs  from  which 
there  is  a  continuous  flow.  The  cause,  of  this 
flow  and  its  approximate  amount  can  be 
learned  later  by  the  day  inspectors.  The  latter 
have  been  provided  with  tin  cups  of  definite 
volume,  into  which  the  leakage  from  fixtures  in 
buildings  is  allowed  to  flow,  the  time  required 
to  fill  the  cup  being  noted.  This  gives  an  ap- 
proximate estimate  of  the  fixture  leakage. 

Several  evasions  of  the  city  ordinances  have 
been  discovered,  and  it  is  thought  that  there 
may  be  many  cases  where  buildings  are  re- 
corded on  the  department  books  as  fully 
metered  and  yet  connections  have  been  made 
outside  the  meter.  In  connection  with  the 
proposed  extended  use  of  meters,  recommended 
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rate,  then  the  meter  is  to  be  retained  in  the 
building.  Chief  Engineer  Hill's  report  on  the 
waste  investigation  follows,  in  slightly  con- 
densed form. 

From  Table  No.  2  it  Is  Interesting  to  note,  first, 
that  there  Is  no  apparent  connection  between  the 
metered    consumption    and    tiie    total    per    capita    con- 


\ 


and  the  gross  per  capita  consj 
54  gallons  per  day. 

The  total  revenue  for  Manbi 
is  6.73  cents  per  ttiousand  galloi 
in  New  York  City  Is  13.3  cents 
approximately  twice  the  actual  i 
would  Indicate  that  a  reductioni 
would  tend  to  popularize  the  la 


Tai.i.k 


-Kksui.ts  ok  Water  W.\ste 


District. 


iNTESTiaATION 
No.  3. 


WITH  Cole-Flau  Pr 


No.  5. 


Date  of  test. 

Estimated   population   on   frontage   rates 

Population   metered — resident    

Total    pop.    metered,    res.   and   non-res.,   est..... 
Mtaiiatics  of  Consumption  : 

Number    of   iiouses    unmetered 

Number  of   houses   metered 

(12)  Average  daily  gallons  metered 

(13)  Gals,  supplied  population  paying  frontage  rates. 

(15)    Tittal  plumbing  iealtage  reported 

(1())    Net   consumption  and   iealtage.  in   mains 

Net   per   cap.    cons. — resid.    pop 

Net  per  cap.  cons. — total  pop 

Metered  per  cap.  cons. — resid.  pop.   (12)H-(6)... 
Metered  per  cap.  cons. — total  pop.   (12)-^(7)... 

Ratio  min.  night  cons,  to  av.  for  21  lirs 

Leakaye  Inspection,  House  to  House  : 

Number    of    buildings    inspected 

Number    with   iealsy   fixtures. 


(o) 
(«) 
(7) 


(11) 


(21) 
(22) 
(23) 
(24) 
(23) 

(26) 
(27) 


(28)   Numljer  of  fixtures"  reported  lealting. 

(20) ..... 

(31) 


Jan.  10-14. 
6(5,834 
23,166 


1,593 

4'.)3 

940,000 

4,460,000 

672,000 

4,727.500 

52.5 

40.6 

'.85 

2,078 
1,115 
2,714 
1,481 
Large 


Jan.  27-30. 

30,000 

2,220 

2,450 

1,362 

94 

86,000 

1,664,000 

329,479 

1,400,521 

43.5 

43.2- 

39.1 

35.2 

.81 

1,375 
742 
1,973 
1,277 
Large 


No.  0. 

Jan.  28- 

Feb.  1. 

4,940 

5,224 

5,224 

434 

35 

160,500 

599,500 

87,200 

672,800 

66.2 

66.2 

30.7 

30.7 

.658 

446 

199 
421 
274 
Small 


cm.T.    ■ 

Feb.  8-7. 

3,076 

0 

3,000 

251 

44 

551.900 

1,048,100 

148,200 

1,451,800 

473. 

239. 

0 

183.9 

.814 

284 
172 
452 
338 
Large 


Nurai)er  of  ball-cocics   reported   leaking 

Flow  into  sewers 

Financial  Statistics   (City  meter  rate  =  $.133 
per  1.000  gals.)  ; 

Yearly  revenue  from  frontage   rates 

Yearly   revenue   from   meter    rates 

Yearly  revenue  per  cap. — resident  population... 
Yearly   revenue  per  cap. — total   population 

Niyht   Kate  of  Supply: 

Minimum   night   rate.   gals,   per   24   hrs 

Number  large  meters   read   at  night 

Total  night  rate  of  large  meters  read 

Estimated  total  nigbt  rate  for  all  meters 

Night  rate  of  net  unmetered  cons,  per  cap 

Note. — For   population    statistics,    total    supply,  gross  per  capita  consumption,   and  areas  of 
see  Table   II. 


(32) 
(33) 
(35) 
(36) 

(39) 
(40) 
(41) 
( 42) 
(44) 


$52,685 

43.800 

$1.09 


4,600,000 

33 

540.000 

800,000 

46.S 


$38,843 
4,180 
11.33 
1.325 

1,400,000 
o 

0 
69.700 
33.3 


$11,500 

7,800 

$1.90 

1.90 

500,000 

12 

93,130 

105,800 

62.2 


$3,858 

12.380 

$5.29 

2.68 

1,300,000 

14 

411.000 

448,000 

229 


No.  9 

Mar.  5-9. 
6,930 
1,942 

1,942 

748 

30 

156,300 

1,209,700 

119,500 

1,246,300 

140.5 

140.5 

80.6 

80.B 

.696 

751 
299 

707 

519 

Moderate 


$18,295 

7.600 

$2.92 

2.92 

950,000 

13 

71,900 

108,900 

104 

districts. 


Table    II. — Summauy   ok   Water •  Waste   Inspection. 


No.  of 
DIst. 

1..  .. 

2... 


Total . 


Area, 

acres. 

127 

70 

168 

174 

58 

260 

230 

75 

1.162 


Total 

daily 
supply. 
1,470,000 
1,440.000 
5,400,000 
1,750.000 

760,000 

1,600,000 

9,430,000 

1,306,000 

23,236,000 


Per  cent, 
metered. 

43 

20 

17 
5 

21 

35 

56 

11 


Per  cent. 

fixture 

leakage. 

3 

26 

12 

19 

11 

9 

5 

9 


Resident 

population. 

8,390 

38,906 

90,000 

32,200 

10,164 

3,076 

11.000 

8,872 

202,614 


Total 

population. 

12,156 

38,906 

90,000 

32,450 

10,164 

6,076 

114,000 

8,872 

312,624 


Gross 
per  cap.  cons. 
Uesld. 


175 

37 

60 

54.3 

74.8 
521 
800 
134 
115 


Total. 
121 

37 

60 

54 

74.8 
263 

83 
154 

74.6 


Total 

revenue, 

1,000  gals. 

$.0720 

.0988 

.0498 

.0674 

.0697 

.0278 

.0768 

.0520 

.0673 


0 


0 


RESULTS  OF  WATER  WASTE  INVESTIGATION  IN  DISTRICT  No.  8. 


by  both  Commissioner  R.  G.  Monroe  and  Chief 
Kngineer  Hill,  It  should  be  stated  that  It  is 
planned  to  install  meters  to  record  the  flow 
from  all  reservoirs  and  pumping  stations  In 
the  city,  and  also  to  meter  the  water  supplied 
to  fountains,  public  buildings,  etc.  A  bill  is 
before  the  State  Legislature  providing  for  the 
buying  and  installing  of  meters  in  private 
buildings  by  the  city,  at  the  discretion  of  the 
commissioner.  This  bill  provides  that  meters 
may  be  installed  whenever  the  commissioner 
has  reason  to  believe  waste  is  going  on,  and  if 
the  waste  shown  by  such  a  meter  during  four 
months'  use  amounts  to  50  per  cent,  of  what 
would  be  used  according  to  the  frontage  rate, 
allowing  TOO  cubic  feet  for  each  10  oentg  of  the 


sumption.  As  an  example.  In  district  No.  1,  43  per 
cent,  of  the  water  consumed  is  metered,  while  the 
gross  per  capita  consumption  of  the  total  population 
Is  121  gallons  per  day.  In  No.  2  district  only  20  per 
cent.  Is  metered,  whereas  the  gross  per  capita  con- 
sumption Is  only  37  gallons  per  day  ;  and  in  the  No. 
9  district  the  metered  consumption  Is  but  11  per  cent., 
while  the  gross  per  capita  consumption,  based  on  total 
population,  Is  154  gallons  per  day.  This  indicates 
that  the  class  of  the  population  and  the  character- 
istics of  the  local  Industries,  together  with  the  per 
cent,  of  non-resident  population,  have  to  be  consid- 
ered In  Interpreting  the  results.  In  No.  1  district, 
where  the  non-resident  population  amounts  to  about 
50  per  cent,  of  the  whole,  the  percentage  of  metered 
supply  Is  the  largest,  whereas  In  the  other  two  dis- 
tricts named  the  non-resident  population  need  not  be 
considered.  In  addition  to  the  above  districts,  I 
would  call  your  attention  to  section  No.  5,  where  the 
metered  consumption  is  only  3  per  cent,  of  the  total. 


and,  at  the  same  time,  reduce  the  waste  due  to  plumb- 
ing leakage.  A  rough  estimate,  based  on  the  plumb- 
ing leakage  reported  In  the  territory  examined  to  date, 
shows  that  the  total  plumbing  leakage  In  the  Bor- 
oughs of  Manhattan  and  The  Bronx  will  probably 
amount  to  32,000,000  gallons  per  day.  This  Is  not 
definite  or  conclusive ;  a  more  thorough  house  to  house 
Inspection  would  probably  develop  a  larger  waste.  At 
the  metered  rate,  this  leakage  represents,  approxi- 
mately, $1,570,000  per  annum.  An  appropriation 
equivalent  to  the  annual  loss  thug  sustained  would 
meter  a  large  proportion  of  the  city.  The  effect  of 
the  meters  would  be  to  reduce  the  waste,  and  the  city 
could  probably,  under  these  conditions,  afford  to  sell 
water  for  less  than  at  the  present  time. 

We  have  not  been  able  to  go  Into  a  final  and  de- 
terminate examination  of  the  leakage  In  mains,  except 
In  district  No.  1,  where  no  leakage  was  found.  We 
have,  however,  examined  the  sewers,  conduits  and 
other   underground   structures',   and   have  been   unable 
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a  locate  any  sewer  leaks.  Owing  to  the  condition 
of  the  service  connections,  which  have  not  been  sup- 
plied with  check  valves,  and  the  age  of  the  valves 
In  the  lower  sections  of  the  city  where  the  largest 
leaks  would  be  apt  to  occur,  this  investigation  is  im- 
possible without  the  outlay  of  a  large  amount  of 
money  In  repairs  and  changes. 

The  ratio  of  the  minimum  night  consumption  to 
the  average  for  twenty-four  hours,  in  the  districts  so 
far  surveyed,  runs  from  50  to  90  per  cent.,  which 
appears  abnormally  high.  In  district  Ko.  1  a  very 
careful  survey  showed  a  large  number  of  tanks  which 
were  filled  during  the  night  hours,  and  which,  owing 
to  the  low  pressure  in  this  area,  did  not  overflow. 
This  Inspection,  in  conjunction  with  the  sewer  In- 
spection, which  showed  little  or  no  leakage  through 
the  spurs  to  the  sewers,  w^ould  indicate  that  the  till- 
ing of  the  tanks  accounts  for  the  high  ratio.  There 
are  a  large  number  of  tanks  throughout  Manhattan 
which  are  filled  at  night,  and  which  will  in  part  ac- 
count for  this  high .  ratio.  Out  of  about  1,500  tanks 
examined,  56  per  cent,  were  without  ball  cocks,  which 
clearly  Indicates  that  there  is  considerable  waste  due 
to  the  overflow  from  the  tanks  after  they  are  fllied. 


The  Cincinnati,  Georgetown  and  Ports- 
mouth Railroad. 

By  B.  M.  Stevens,  (ieneral  Superintendent. 


The  Cincinnati,  Georgetown  and  Portsmouth 
Railroad  Company  was  organized  in  1872  to 
builti  a  railroad  from  Cincinnati  to  Portsmouth, 
O.  The  road  was  completed  fii-st  to  Bethel,  as 
a  narrow-gauge  railroad,  but  was  afterward  ex- 
tended to  Georgetown,  O.  On  October  i,  1901, 
the  road  was  purchased  by  Mr.  A.  W.  Comstocli, 
of  Detroit,  Mich.,  and  Messrs.  W.  R.  Todd  & 
Company,  of  Cincinnati,  and  plans  were  imme- 
diately made  for  changing  from  narrow  gauge 
to  standard  gauge  and  for  equipping  the  road 
with  electricity  instead  of  steam.  During  the 
past  year  several  extensions  have  been  added 
and  its  lines  now  comprise  50  miles  of  road. 
All  of  this  except  five  miles  were  laid  until 
lately  to  a  3-foot  gauge  with  40-pound  iron  and 
60-pound  steel  rails.  At  present,  70-pound 
steel  rails  are  laid  over  about  one-half  of  the 
road  and  60-pound  steel  rails  over  the  other 
half.  New  standard  ties  throughout  the  entire 
length  of  the  road  have  been  put  in,  and  washed 
gravel  of  an  excellent  quality  is  being  used  to 
ballast  the  road,  so  that  when  finished  the  road- 
bed will  be  of  the  highest  order. 

The  road  traverses  high  table  land  and  owing 
to  the  dlflttculty  in  reaching  this  table  laud 
through  heavy  cuts  and  deep  fills,  there  were. 
up  to  the  time  the  change  was  contemplated,  3. 
wood  and  steel  trestles  on  this  road.  Nearly 
all  of  these  wooden  structures  have  been  filled 
up  with  earth  and  the  balance  have  been 
strengthened  so  as  to  permit  heavy  standard 
locomotives,  passenger  and  freight  cars  to  pass 
over  them.  Nearly  400,000  cubic  yards  of  ma- 
terial have  been  used  in  making  these  fills.  The 
right  of  way  is  owned  in  fee  simple,  the  major 
part  of  it  being  60  feet  wide  with  ample  sidings 
and  facilities  for  freight  business  in  all  of  the 
towns  through  which  the  road  passes.  In  addi- 
tion to  this  right  of  way  the  company  owns 
valuable  terminals  in  the  city  of  Cincinnati, 
where  it  has  a  connection  with  the  Pennsylva- 
nia Railroad,  which  receives  and  discharges  all 
freight.  The  road  has  also  terminal  facilities 
in  the  new  Cincinnati  water  works,  Amelia, 
Batavia,  Bethel  and  Georgetown.  A  right  of 
way  has  been  secured  and  the  survey  completed 
to  extend  this  line  from  Georgetown  to  West 
Union,  C,  a  distance  of  23  miles  in  an  easterly 
direction.  The  right  of  way  Is  private  and  the 
maximum  grade  encountered  In  this  extension 
will  not  be  In  excess  of  1  per  cent.  The  aver- 
age grade  of  the  main  line  at  the  present  time 
is  less  than  1  per  cent.,  so  that  the  operating 
expenses  of  this  road  necessarily  will  be  smiill 
as  compared  with  the  ordinary  traction  roads. 
It  is  expected  that  an  average  speed  of  about 


40  miles  an  hour  will  be  maintained  with  the 
utmost  safety  to  operation. 

At  Olive  Branch,  where  the  power  house  is 
located,  there  has  been  constructed  a  lake  which 
covers  10  or  12  acres.  The  company  owns 
about  50  acres  of  ground  here  and  this  will  be 
laid  out  and  made  a  pleasure  park.  From  a 
leport  by  Mr.  James  Bryan,  electrical  engineer, 
the  following  description  of  the  plant  is  ob- 
tained. The  building,  including  boiler  and  en- 
gine rooms,  measures  151  feet  10  inches  by  fl5 
feet  10  inches.  The  engine  room  is  45  feet  G 
inches  wide  and  the  boiler  room  measures 
from  center  to  center  of  walls  48  feet  6  inches. 
The  building  is  of  briclc  with  steel  roof  trusses, 
slate  roofing  on  2-inch  tongued  and  grooved 
sheeting.  The  boiler-house  is  arranged  for 
four  batteries  of  boilers  of  500  horse-power 
each,  two  250  horse-power  boilers  in  each  bat- 
tery. The  boilers  are  Cahall  water-tube  boil- 
ers with  a  smoke  stack  for  each  battery  of  boil- 
ers. There  are  at  present  installed  three  bat- 
teries with  a  total  horse-power  of  1,500.  The 
foundation  for  an  additional  battery  is  con- 
structed ready  for  its  installation,  if  required, 
at  some  future  date.      In  the  boiler  room   are 


is  also  in  the  power  house  one  Harrisburg  ex- 
citer engine,  directly  connected  to  a  50  kilo- 
watt Westinghouse  generator;  also  one  West- 
inghouse  motor  driven  exciter  set,  consisting  of 
a  75  horse-power,  360-volt,  three-phase  motor, 
directly  connected  to  a  50-kiJowatt,  110-volt 
generator.  Ther?  are  also  in  the  power  house 
two  250-kilowatt,  25  cycle,  360-volt  alternating 
current,  600  volt  direct  current  rotary  convert- 
ers; together  with  marble  switchboard  having 
switchboard  panels  for  the  control  of  long  dis- 
tance transmission  circuits.  There  are  in 
transformer  room  six  200-kilowatt,  360-15,000 
volt  step-up  transformers,  together  with  circuit 
breakers,  lightning  arresters  for  long  distance 
transmission. 

The  condensing  apparatus  consists  of  one 
central  condenser  of  sufficient  capacity  for  the 
operation  of  the  three  units  for  which  the  sta- 
tion is  equipped.  The  water  supply  was  ob- 
tained by  building  a  dam  across  a  natural  ra- 
vine, through  which  flowed  a  small  stream.  The 
area  of  the  lake  thus  formed  will  average 
about  300x3,000  feet,  with  an  average  depth  of 
16  feet,  the  lake  giving  an  ample  and  perma- 
nent supply  of  pure  water. 


VIEW  OF  THE  ENGINE-GENERATING  UNITS. 


two  Worthington  boiler  feed-pumps,  each  of 
sufficient  capacity  for  feeding  2,000  horse-power 
of  boilers.  There  is  also  one  2,000  horse-power 
Stilwell-Bierce  &  Smith-Vaile  open-type  heater. 
Coal  storage  is  arranged  alongside  of  the 
boiler  room  so  that  cars  can  be  run  on  a  trestle 
track  and  the  coal  dumped  into  the  bin. 

There  are  foundations  for  three  cross-com- 
pound engines  together  with  foundations  for 
exciter  engine,  rotary  converters  and  switch- 
board. There  is  a  space  at  one  end  of  the 
engine  room,  measuring  14x45  feet,  partitioned 
oft  by  brick  wall,  for  a  transformer  room.  In 
the  opposite  end  of  engine  room  is  a  pump  pit. 
measuring  22x45  feet  and  the  floor  of  the  pit 
is  some  14  feet  below  the  level  of  engine-room 
floor.  There  are  at  present  installed  two  cross- 
compound  condensing  Hamilton  Corliss  en- 
gines. The  dimensions  of  these  engines  are: 
High  pressure.  24  inches  diameter,  low-pressure 
cylinders  44  inches  diameter,  stroke  42  inches, 
and  they  are  designed  to  operate  at  a  speed  of 
90  revolutions  per  minute.  Connected  to  these 
engines  are  two  direct  connected  Westinghouse 
600-kiIowatt.  3.000  alternations.  360-volt,  thrp»- 
phase,  alternating  current  generators.      There 


In  addition  to  the  converting  apparatus  in  the 
main  power  house  there  are  three  sub-stations, 
located  at  Mt.  Washington,  at  Bethel  and  at 
Sunshine,  these  sub-stations  being  located  so  as 
to  feed  current  to  the  line  a  distance  of  five 
miles  each  way.  They  are  also  designed  to 
answer  as  freight  and  passenger  stations. 


The  Cost  of  Sweeping  and  Cleaning  asphalt, 
asphalt  block,  and  brick  pavements  in  Roches- 
ter, N.  y.,  during  1901  averaged  $465.27  per 
mile,  or  $28.09  per  thousand  square  yards.  The 
average  width  of  street  is  28  feet.  The  cost  of 
cleaning  asphalt  streets  by  day  labor  is  stated 
by  City  Engineer  Edwin  A.  Fisher  in  his  report 
for  1901  to  have  been  $37.10  per  thousand  square 
yards  for  the  whole  season.  These  streets 
were  cleaned  an  average  of  99  times  during  the 
season.  Brick  pavements  were  cleaned  an 
average  of  60  times  during  the  season,  at  a  cost 
of  $26.91  per  thousand  square  yards.  Medina 
block  stone  pavements  cost  an  average  of  $52.71 
per  thousand  square  yards  and  were  cleaned 
101  times  during  the  season.  The  average  cost 
of  sprinkling  these  streets  was  $350  per  mile, 
or  ?.21  cents  per  square  yard. 
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Power   Plant   for   the    New    Government 
Building  at  San  Francisco. 

It  is  said  tliat  one  of  the  most  complete  and 
nearly  perfect  buildings  owned  by  the  Govern- 
ment is  the  one  now  nearing  completion  in  San 
Francisco,  Cal.,  to  serve  the  combined  purposes 
of  a  post  office  and  a  court  house.  It  contains 
three  stories,  an  attic  and  a  basement,  covers 
an  area  of  330  by  210  feet,  and  will  be  com- 
pleted at  an  approximate  cost  of  $2,500,000.  The 
basement  and  first  floor  fill  the  entire  enclosed 
rectangle,  while  above  there  is  a  court  in  the 
rear  which  allows  a  large  skylighted  space  for 
the  main  post  ofBce  room  on  the  first  floor. 
Light,  heat  and  power  for  the  building  are  fur- 
nished from  a  plant  located  in  the  basement, 
which  includes  five  boilers  with  a  total  of  650 
boiler-horse-power    and     four    engine-generator 


type,  generating  steam  at  130  pounds  pressure, 
are  arranged  in  a  row  facing  the  engine  room, 
there  being  three  of  150  horse-power  set  separ- 
ately and  two  of  100  horse-power  set  together. 
Each  has  a  4-Inch  lever  safety  valve,  a  4-inch 
pop  safety  valve  and  a  steam  separator  secured 
inside  of  the  steam  drum  on  the  outlet  pipe, 
and  is  equipped  with  a  Hawley  down-draft 
smoke  consuming  furnace  having  an  upper 
water-tube  grate  and  a  lower  grate  of  the  ordi- 
nary pattern,  guaranteed  to  consume  90  per 
cent,  of  the  smoke  and  to  be  capable  of  increas- 
ing the  capacities  of  the  boilers  25  per  cent. 
The  coal  storage  space  at  the  rear  of  the  build- 
ing. Is  138  feet  long,  29  feet  wide  and  11  feet 
high,  and  is  traversed  lengthwise  by  two  par- 
allel tracks  connecting  by  turn-tables  near  one 
end  to  a  track  at  right  angles  extending  through 
the  boiler  room.      This  latter  track  crosses  a 


operation  or  by-passed  by  means  of  the  damp- 
ers indicated.  A  similar  damper  permits  the 
gases  to  be  passed  directly  to  the  stack  by 
natural  draft  or  through  an  induced  draft  fan 
as  shown.  The  economizer  is  of  Green  Fuel 
Economizer  Company's  make,  contains  28  sec- 
tions of  eight  tubes  each,  the  tubes  being  4 
inches  in  diameter,  and  4^  feet  high,  giving  a 
total  of  1,000  square  feet  of  heating  surface. 
The  top  and  bottom  headers  are  connected 
longitudinally  by  branch  pipes  and  these  In 
turn  are  connected  with  the  feed  system.  The 
side  away  from  the  smoke  header  is  made  of 
metal  protected  by  a  non-conducting  covering 
and  Is  removable  to  facilitate  repairing.  The 
draft  fan,  furnished  by  the  American  Blower 
Company,  has  a  6-foot  wheel  overhung  so  as  to 
avoid  a  bearing  on  the  inlet  side,  and  enclosed 
by  a  full  steel  plate  housing  assembled  In  sec- 
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units  with  an  aggregate  normal  capacity  of 
450  kilowatts.  The  direct  current,  generated 
at  a  pressure  of  220  volts,  besides  supplying  a 
total  of  nearly  4,000  incandscent  lamps,  fur- 
nishes power  to  one  freight  and  four  passenger 
elevators,  ten  motors  driving  fans  for  the  me- 
chanical ventilation,  and  two  driving  centri- 
fugal pumps  for  the  forced  circulation  of  the 
hot  water  used  by  the  Indirect  radiators  in 
connection  with  the  ventilation,  and  the  direct 
radiators  placed  where  the  heat  afforded  by 
the  fresh  air  supply  is  insufficient. 

The  accompanying  detail  of  that  part  of  the 
basement  containing  the  engine  and  holler 
rooms,  shows  the  advantageous  placing  of  the 
two  rooms  side  by  side  and  the  simple  piping 
system  consequently  possible.  The  boilers,  of 
the  Heine  Safety  Boiler  Company's  water-tube 


platform  scale  where  the  coal  is  weighed  in  the 
cars  as  it  is  brought  to  the  front  of  the  boilers'. 
The  ash  pits  under  the  furnaces  and  the  firing 
pits  in  front  of  the  boilers  are  paved  with  vitri- 
fied'brick  laid  on  edge  in  an  8-inch  bed  of  con- 
crete. The  ashes  are  removed  in  the  cars  and 
conveyed  to  an  ash  storage  space  near  the  coal 
storage,  from  which  they  are  raised  to  the 
ground  level  in  an  ash  lift. 

The  boilers  are  connected,  by  means  of  smoke 
breechings  of  •4-inch  boiler  Iron  stiffened  with 
2x2-inch  angle  iron,  to  a  smoke  header  located 
as  shown  on  the  plan.  The  header  is  walled 
with  ordinary  brick  with  an  interior  lining  of 
fire  brick  on  all  sides  and  an  outside  facing  of 
enameled  brick,  and  has  cast-iron  doors  at 
each  end  to  allow  for  cleaning.  A  fuel  econ- 
omizer flanks  the  header  and  may  be  put  Into 


tions  so  as  to  be  easily  removable.  It  is  de- 
signed to  deliver  12,000  cubic  feet  of  gas  per. 
minute  at  a  temperature  of  300  degrees  and  to 
create  a  draft  in  the  smoke  diict  of  not  less 
than  1  inch  of  water  when  driven  at  285  revo- 
lutions per  minute.  The  fan  is  driven  by  a 
direct-connected  center  crank  engine  having  its 
cylinder  below  the  shaft,  and  is  fitted  with  a 
governor  which  regulates  the  speed  in  accord- 
ance with  the  pressure  in  the  steam  main. 

The  connections  of  the  Individual  boilers  with 
the  smoke  breeching  are  provided  with  hand- 
operated  dampers  having  locking  devices,  while 
the  main  smoke  duct  near  the  base  of  the  stack 
has  one  which  is  operated  by  a  Johnson  Elec- 
tric Service  Company'sautomatic  regulator.  The 
smoke  duct  Is  48  Inches  In  diameter  and  96  feet 
9  Inches  high  and  Is  carried  up  through  the 
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center  of  &  ventilating  shaft.  It  is  made  of 
tank  steel,  the  lower  40  feet  being  %  inch  thick 
and  the  remainder  ^  inch  thick,  and  is  put 
together  in  5-foot  sections,  each  section  being 
held  in  position  by  a  retaining  collar  riveted  to 
the  next  one  beneath.  The  base  rests  on  a  cast 
iron  plate  6  feet  square,  just  above  which  there 
Is  a  clean-out  door,  and  is  supported  at  every 
floor  by  2^xi^-inch  bands  bolted  around  it  and 
secured  to  the  frame  work  of  the  building.  The 
boilers  before  being  accepted  are  required  to 
show  the  following  performance  in  an  18-hour 
test:  An  average  evaporation  of  not  less  than 
431s  pounds  of  water  in  one  hour,  for  each 
rated  horse-power  of  the  boiler,  into  dry  steam 
from  and  at  212  degrees,  at  a  rate  of  11  pounds 
of  water  for  each  pound  of  combustible.  The 
foregoing  allows  for  the  25  per  cent,  increase 
of  the  boiler  capacity  through  the  use  of  the 
smoke  consuming  furnaces.  The  conditions 
imposed  were  that  the  boilers  should  run  under 
a  pressure  of  125  pounds  per  square  inch,  with 
a  draft  in  the  breeching  between  boiler  and 
smoke  header  not  exceeding  i/a-inch  water- 
gauge  and  should  furnish  steam  containing  not 
more  than  2  per  cent,  moisture. 

The  high  pressure  steam  piping,  the  sizes. 
general  layout  and  disposition  of  valves  of 
which  are  clearly  shown  on  the  plan,  is  princi- 
pally remarkable  for  its  double  loop  form  which 
makes  it  impossible  for  anything  short  of  a 
multiplicity  of  disasters  to  disable  the  entire 
equipment.  The  engines  of  the  electric  gen- 
erating plant  receive  their  steam  through  either 
or  both  of  two  zig-zag  8-inch  separators  in  the 
main.  The  condensed  steam  in  the  separators 
is  removed  by  two  Western  Kieley  steam  traps, 
each  with  a  rated  capacity  for  draining  15,000 
feet  of  1-inch  pipe.  The  medium  pressure  steam 
main,  carrying  about  70  pounds  pressure,  is 
supplied  through  either  or  both  of  the  reducing 
valves,  from  the  high  pressure  main,  and  con- 
tains a  5-inch  separator  relieved  of  its  con- 
densation by  a  trap  capable  of  draining  6,000 
feet  of  1-inch  pipe.  The  medium  pressure 
steam  supplies  the  boiler  feed  pumps,  the  drip 
pump,  the  draft  fan  engine  and  when  required 
may  be  further  reduced  to  be  used  for  the  heat- 
ing system.  The  pumps  and  fan  engine  are 
arranged  so  that  their  steam  may  also  be  taken 
directly  from  the  high  pressure  main. 

The  four  engines,  of  the  Allfree  Engine  Com- 
pany's horizontal  tandem  compound,  non-con- 
densing type,  are  direct-connected  to  Commer- 
cial Electric  Company's  direct-current,  com- 
pound-wound, multipolar  generators,  and  are 
capable  of  driving  them  at  20  per  cent,  over- 
load. Two  of  the  engines  run  at  260  revolu- 
tions per  minute  and  are  attached  to  150  kilo- 
watt dynamos,  while  the  other  two  run  at  300 
revolutions  per  minute  and  drive  75  kilowatt 
dynamos.  The  larger  engines  were  required 
to  have  a  guaranteed  average  consumption  of 
not  over  22%  pounds  of  steam  per  indicated 
horse-power  per  hour  and  the  smaller  ones  of 
not  over  24.  The  generators  develop  a  pressure 
of  230  volts  under  no  load  and  237  volts  at  full 
load;  the  larger  ones  give  630  amperes  at  full 
load  and  the  smaller  ones  315,  and  both  were 
required  to  have  a  full  load  eflSciency  of  90  per 
cent.  The  exhausts  are  collected  in  a  12-inch 
main  running  overhead  to  the  base  of  an  ex- 
haust riser,  which  Is  carried  up  to  the  roof  par- 
allel to,  and  In  the  same  vent  shaft  with,  the 
smoke  stack.  Very  little  of  the  exhaust  steam 
is  wasted  through  the  riser,  however,  most  of 
it  being  utilized  for  heating  the  feed  water  for 
the  boilers,  the  hot  water  of  the  plumbing  sys- 
tem and  the  water  used  In  the  heating  appar- 
atus, and  Is  taken  for  these  purposes  from  the 
tinder  side  of  the  exhaust  main  in  the  engine 
room  through  a  short  vertical  12-lnch  branch. 
Beyond  this  12-lnch  stand-pipe  a  back  pressure 


valve  is  inserted  in  the  main  to  force  as  much 
of  the  exhaust  steam  as  may  be  required  into 
the  water  heaters.  The  exhaust  steam  from 
the  feed  pumps  and  the  draft  fan  engine  is 
wasted,  being  passed  into  the  exhaust  main 
beyond  the  back  pressure  valve.  The  drips  of 
the  engine  cylinders  and  all  foul  drips  are 
drained  by  gravity  into  the  bottom  of  the  stand 
pipe  and  are  passed  on  with  the  exhaust  steam 
through  either  or  both  of  two  10-inch  oil  ex- 
tractors. These  are  of  special  design  and  con- 
sist of  cast-iron  casings  containing  five  screens 
of  No.  20  galvanized  wire  of  No.  8  mesh  sus- 
pended in  frames  of  No.  6  wire  and  through 
which  the  steam  passes  successively.  Draw-oft 
pipes  are  arranged  to  drain  the  oil  to  a  suitable 
receptacle.  The  greasy  water  eliminated  from 
the  exhaust  steam  by  the  extractors  is  removed 
by  a  3x2x3-inch  duplex  drip  pump  with  attached 
receiver  and  automatic  governor,  and  is  passed 
to  blow  off  tanks.  A  by-pass  around  the  pump 
allows  the  drainage  to  go  directly  to  the  blow- 
off  tanks  or  to  the  sewer,  when  a  slightly  in- 
creased back  pressure  on  the  engines  can  be 
temporarily  tolerated.  The  exhaust  steam  from 
the  drip  pump  is  connected  to  the  12-inch  ex- 
haust stand-pipe. 

The  connections  of  the  exhaust  system  beyond 
the  oil  extractors  may  best  be  followed  by  re- 
ferring to  the  plan,  where  it  will  be  seen  that 
the  10-inch  main  divides;  one  branch  leading  to 
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Exhaust  Receiver. 

three  hot  water  heaters  and  the  other  to  two 
feed  water  heaters.  Each  branch  ends  in  a 
4x8-inch  reducing  valve  connecting  with  the 
medium  pressure  steam  system,  through  which 
any  insufficiency  of  exhaust  steam  is  automatic- 
ally compensated  for.  The  feed  heater  branch 
contains  an  exhaust  receiver  in  which  are  col- 
lected all  of  the  clean  drips  such  as  those  from 
the  high  pressure  mains  and  steam  separators, 
and  the  water  of  condensation  from  the  three 
'water  heaters  and  the  two  feed  heaters.  All  of 
this  condensed  steam  is  returned  to  the  boilers 
through  a  3-inch  line  leading  from  the  bottom 
of  the  receiver  to  the  suction  ends  of  two  boiler 
feed  pumps.  Any  deficiency  in  the  amount  re- 
quired for  the  boilers  is  made  up  in  the  exhaust 
receiver  by  an  automatic  water  feeder  con- 
nected with  the  cold  water  supply,  which  main- 
tains a  constant  water  level  In  the  receiver. 
The  water  feeder  has  a  capacity  of  40  gallons 
per  minute  at  a  water  pressure  of  about  40 
pounds  per  square  Inch.  To  keep  a  check  on 
the  amount  of  fresh  water  fed  to  the  boilers  a 
Pittsburg  Meter  Company's  water  meter  is  con- 
nected In  the  piping  near  the  water  feeder,  both 
being  equipped  with  by-passes  so  that  they  may 
be  removed  without  interfering  with  the  opera- 


lion  of  the  plant.  The  fresh  feed  taken  from 
the  city  service  may  first  be  passed  through 
coils  in  the  blow-off  tanks,  which  latter  receive 
the  boiler  blow-otE  and  all  greasy  water,  where 
the  double  advantage  is  gained  of  cooling  the 
sump  water  while  preheating  the  feed. 

The  three  water  heaters  for  the  heating  ap- 
paratus consist  of  shells  of  %-inch  fiange  steel, 
3  feet  in  diameter  and  SVa  feet  high,  with  %- 
inch  cast-steel  heads,  and  each  contains  91  2- 
inch  tubes  of  charcoal  iron  4  feet  10  inches  long, 
giving  a  total  heating  surface  of  238  square 
feet.  The  steam  is  introduced  into  the  space 
surrounding  the  tubes  and  the  water  is  passed 
through  the  tubes.  Each  heater  is  provided 
with  an  automatic  air  valve  for  the  steam  space, 
and  an  automatic  relief  valve  for  the  water 
space,  the  wastes  from  the  latter  connecting 
with  those  from  the  feed-water  system  in  the 
boiler  room. 

The  two  feed-water  heaters  are  of  the  closed 
type,  the  steam  being  condensed  within  them 
and  returned  to  the  exhaust  receiver  where 
with  the  other  water  of  condensation  it  goes  to 
make  up  the  feed  to  the  boilers.  The  pumps 
draw  their  supply  from  the  receiver,  as  has 
been  stated,  and  pass  the  water  for  further 
heating  to  the  feed  heaters  and  finally  into  the 
feed  main  line  to  the  boilers.  The  feed  heaters 
are  of  the  National  pattern,  each  having  a  ca- 
pacity of  400  horse-power,  based  on  a  rating  of 
%  square  foot  of  pipe  surface  to  1  horse-power. 
Automatic  air  valves  relieve  the  steam  spaces, 
and  the  hot  water  outlets  have  safety  valves 
between  the  stop  valves.  The  outlets  of  both 
feed  heaters  are  connected  to  the  feed  system 
of  the  boilers  and  also  to  a  header  from  which 
branches  are  taken  for  the  supply  of  hot  water 
to  the  plumbing  fixtures.  The  circulating,  or 
return  pipes  of  the  hot  water  fixtures  connect 
to  the  direct  cold  water  supply  header  of  the 
feed  water  heaters.  1 

The  exhaust  receiver,  shown  in  an  accom- 
panying detail,  is  36  inches  in  diameter  and  8 
feet  high  over  all,  and  is  constructed  of  5/16- 
inch  steel  with  heads  7/16  inch  thick.  The 
condensed  steam  from  the  hot  water  heaters 
is  introduced  to  the  receiver  above  the  water 
line  and  that  from  the  feed  heaters  below  the 
water  line.  A  surface  blow-off  with  flaring 
mouth  is  provided  which  wastes  to  the  blow-off 
tanks  or  to  the  sewer.  The  exhaust  steam  is 
introduced  at  the  side  and  withdrawn  from  the 
top. 

In  oa;se  of  necessity  the  boiler  feed  may  be 
taken  directly  from  the  city  service,  or  it  may 
be  taken  through  the  meter  without  passing 
through  the  heaters.  The  two  feed  pumps  are 
Worthington  6x4x6-inch  duplex  pattern  and 
have  brass  water  pistons  and  piston  rods  and 
brass  lined  cylinders  and  stuffing  boxes.  The 
discharges  of  the  pump  are  connected  to  a 
header  which  at  one  end  leads  directly  to  the 
feed  line  to  the  boilers,  used  only  in  case  of 
emergency,  and  at  the  other  end  by  a  branch  to 
the  inlets  of  both  feed-water  heaters.  The  lat- 
ter branch  of  the  discharge  header  is  fitted  with 
a  relief  valve  arranged  to  discharge  the  water 
into  the  exhaust  receiver,  if  the  pressure  in  the 
pump  discharges  exceeds  an  established  limit. 
The  outlets  of  the  feed-water  heaters  enter  near 
one  end  of  a  feed  main,  the  other  end  of  which 
connects  to  the  inlet  of  the  economizer.  Two 
branches  are  taken  from  this  main;  one  run- 
ning across  the  front  and  the  other  across  the 
rear  of  the  boiler  settings,  the  ends  being  con- 
nected so  as  to  form  a  loop  from  which  the 
individual  front  and  rear  boiler  feed  connec- 
tions are  supplied  and  into  which  the  outlets 
of  the  economizer  discharge. 

The  separate  blow-off  connections  from  the 
boilers,  furnaces  and  economizer  are  connected 
to  the  main  blow-off  pipe  in  rear  of  the  boilers. 
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This  main  blow-off  pipe  connects  to  both  blow- 
off  tanks  and  also  directly  to  the  sewer.  The 
by-pass  connection  is  only  used,  however,  when 
washing  out  the  economizer  or  one  of  the  boil- 
ers. The  two  blow-off  tanks  are  located  in  the 
boiler  room,  are  6V2  feet  in  diameter  and  5  feet 
high  and  have  5/16-inch  steel  shells  with  %-inch 
bottom  heads  and  removable  covers  made  in 
three  pieces.  Each  tank  contains  a  coil  of  four 
turns  of  2%-inch  wrought  iron  pipe  about  4 
feet  in  diameter.  The  overflow  from  both 
blow-off  tanks  is  taken  from  the  bottom  and 
arranged  to  maintain  a  certain  water  line  in 
the  tanks  except  when  they  are  being  drained. 
The  tanks,  being  closed,  are  vented  through  a 
6-inch  vapor  pipe  which  runs  to,  and  up  in. 
the  vent  shaft  parallel  to  the  exhaust  riser. 
The  cylinders  of  the  drip  and  boiler  feed  pumps 
are  drained  to  the  discharge  pipe  from  the  drip 
pump  and  thence  to  the  blow-off  tanks,  and 
the  cylinder  drip  from  the  draft  fan  engine  to 
the  drip  from  the  bottom  of  the  exhaust  riser. 
The  drip  from  the  exhaust  pipe  of  the  feed 
pumps  is  drained  through  a  trap  or  siphon 
about  4  feet  high  into  the  drain  from  the  heat- 
ing system,  while  that  from  the  exhaust  riser 
is  drained  through  a  similar  siphon  into  the 
overflow  pipe  of  one  of  the  blow  off  tanks. 

The  entire  system  of  piping  for  the  feeil 
water  is  of  wrought  iron  and  lined  with  tin. 
All  cold  water  pipes  are  of  galvanized  iron. 
The  12-inch  exhaust  pipe  beyond  the  back 
pressure  valve,  and  the  6-inch  main  vapor  pipe 
are  of  spiral  riveted  pipe  No.  16  gauge.  Where 
pipes  are  carried  in  trenches  they  are  supported 
on  expansion  rollers  and  chairs  every  8  or  10 
feet  The  trenches  are  covered  with  cast  iron 
plates  %  inch  thick,  the  under  side  being  lined 
with  %  to  1  inch  of  non-conducting  fireproof 
plaster  and  the  side  walls  and  bottom  plastered 
with  %-inch  of  cement. 

A  gauge  board  of  Tennessee  marble  located  In 
the  engine  room  bears  the  following  gauges,  all 
with  nickel-plated  cases  and  8-inch  dials:  One 
connected  to  the  high  pressure  main  in  the 
engine  room  and  graduated  to  200  pounds,  one 
on  the  medium  pressure  main  reading  to  150 
pounds,  one  compound  steam  gauge  graduated 
to  15  pounds  and  connected  to  the  exhaust  re- 
ceiver, five  reading  to  200  pounds,  one  being 
connected  to  each  boiler,  and  three  yvater  press- 
ure gauges  reading  to  100  pounds  and  connected 
to  different  points  of  the  heating  system. 

The  plans  for  the  building  were  drawn  up 
in  the  office  of  Mr.  James  Knox  Taylor,  super- 
vising architect  of  the  Treasury  Department. 
Washington,  D.  C,  and  the  mechanical  features 
were  designed  under  the  supervision  of  Mr. 
J.  E.  Powell,  chief  mechanical  and  electrical 
engineer  in  the  office  of  the  supervising  archi- 
tect. 


The  Hardy  Catalpa  for  Posts  and  Ties. 

Bulletin  No.  37  of  the  Department  of  Agri- 
culture contains  papers  by  Messrs.  William  L. 
Hall  and  Hermann  von  Schrenk  upon  the 
hardy  catalpa,  a  tree  which,  because  of  many 
good  qualities,  has  attracted  much  atten- 
tion in  recent  years.  Of  the  trees  used 
for  commercial  planting  none  have  been 
planted  more  extensively  in  the  region 
of  southern  Iowa  and  Nebraska  and  east- 
ern Kansas  than  the  hardy  catalpa.  In  Its 
native  habitat  along  the  Lower  Wabash  and 
Ohio  rivers  this  tree  nearly  a  century  ago 
gained  a  reputation  for  rapid  growth  and  dura- 
bility. A  few  years'  trial  on  the  plains  suf- 
ficed to  prove  its  good  qualities  for  that  reg- 
ion. It  was  easily  propagated,  grew  rapidly 
on  prairie  soil,  had  good  form,  was  drought 
resistant,  had  few  insect  or  fungous  enemies. 
.  find  above  all  was  a  lasting  timber,  adapted  to 


many  uses.  In  the  regions  named  it  took  the 
lead  as  a  commercial  tree,  especially  for  such 
purposes  as  fence  posts,  telegraph  and  tele- 
phone poles,  and  railroad  ties. 

Its  value  for  most  of  these  purposes  has  been 
quite  fully  demonstrated.  As  a  post  timber  it 
has  given  excellent  satisfaction.  It  ranks  with 
black  locust  and  osage  orange  in  durability, 
while  it  surpasses  them  in  rate  of  growth,  form, 
penetrability,  and  freedom  from  checking.  For 
telegraph  and  telephone  poles  its  only  defici- 
ency seems  to  be  a  tendency  toward  crooked- 
ness, but  possibly  this  can  be  overcome  by 
special  treatment.  As  a  railroad-tie  timber  the 
hardy  catalpa  has  not  had  sufficient  trial  to 
demonstrate  what  its  rank  should  be.  Experi- 
ments have  left  no  doubt  as  to  its  resistance 
to  decay.  The  only  question  lies  in  its  resist- 
ance to  wear.  So  far  as  tried  it  does  not  stand 
the  wear  and  tear  of  a  railroad  track  so  well 
as  white  oak,  especially  under  heavy  traffic. 
In  the  middle  west,  however,  the  traffic  on 
many  railroads  is  comparatively  light,  while 
the  decay  of  timber  is  particularly  rapid.  Un- 
der these  peculiar  conditions  catalpa  will  prob- 
ably outlast  oak  as  a  tie  timber.  Moreover,  it 
is  believed  that  proper  tie  plates  will  do  much 
to  remedy  the  difficulty. 

The  Farlington  Forest,  established  by  the 
Kansas  City,  Fort  Scott  and  Memphis  Rail- 
road Company,  is  located  one-half  mile  west 
of  Farlington,  Kan.,  and  occupies  an  entire  sec- 
tion of  land,  inclusive  of  a  number  of  swales 
and  ravines  not  planted.  The  land  consists  of 
undulating  upland  prairie  with  numerous  ra- 
vines, forming  a  complete  drainage  system. 
The  soil  is  a  moderately  fertile  loam  which 
overlies  a  rather  tenacious  clay  subsoil  of  In- 
definite thickness. 

The  company  began  planting  hardy  catalpa 
In  1877  by  setting  trees  on  45  acres.  In  the 
spring  of  1879  a  contract  was  let  at  $30  per 
acre  for  planting  the  trees  and  cultivating  them 
until  they  reached  a  height  of  6  feet.  They 
were  to  be  planted  4  by  4  feet,  and  a  stand  of 
2,000  per  acre  was  guaranteed.  The  contract 
planting  began  in  the  fall  of  1879,  when  75 
acres  were  set.  Twenty-five  acres  were  plant- 
ed In  the  spring  of  1880,  125  acres  in  the  spring 
of  1881,  and  over  100  acres  in  the  spring  ol 
1882.  The  trees  were  cultivated  in  the  man- 
ner of  a  corn  crop,  three  or  four  cultivations 
being  given  during  the  season.  Within  two 
years  after  planting  most  of  them  had  reached 
the  height  specified  in  the  contract  and  had 
passed  out  of  the  care  of  the  contractors.  As 
the  trees  on  the  poorer  soil  did  not  reach  the 
required  size  in  that  time,  they  were  cultivated 
during  the  third  season. 

By  1885  the  terms  of  the  planting  contract 
were  fulfilled.  Thenceforth  the  plantation  was 
managed  by  the  railroad  company.  Aside 
from  the  plowing  of  fireguards  no  further  work 
was  done  until  the  winter  of  1894,  when  one- 
fourth  of  the  trees  were  removed.  One  tree, 
isually  the  most  inferior,  out  of  every  group 
of  four,  was  taken,  but  no  removal  was  made 
if  one  or  more  of  the  four  trees  had  died.  No 
use  was  made  of  the  thinnings.  The  cost  of 
the  labor  amounted  to  621/0  cents  per  acre. 
This  was  the  last  expense  incurred. 

The  products  of  the  Farlington  plantation 
are  estimated  in  posts  and  telegraph  poles. 
Two  classes  of  posts  are  made.  Those  between 
3  and  6  inches  in  diameter  and  6%  feet  long 
are  valued  at  8  cents  each.  Those  between 
2%  and  3  inches,  GV2  feet  long,  are  called  stakes 
and  valued  at  4  cents  each.  The  trees  be- 
tween 6  and  9  inches  in  diameter  are  reckoned 
as  two  posts  per  cut.  A  straight,  unbranched 
tree,  9  inches  or  over  in  diameter  at  1  foot 
above  ground  and  5  inches  at  25  feet  above 
ground,  is  classed    as  a    telegraph    pole    and 


valued  at  $1.50.     The  average  value  per  acre 
is  $390.21. 

In  reckoning  the  cost  per  acre  of  the  planta- 
tion there  is  included — 

Cost  ot  establishing,  as  per  contiact $30.UU 

Keut  of  land,  lil  years,  at  $2  per  year 42.00 

Cost  of  thinning,   1S94 ea 

L^sUmated  cost  of  mai'keiiug  products  at  1  cent 

per   oost    86.14 

Cost  of  supei'lntendence,  21  years,  at  }0.75  per 

year    15.30 

Total  cost  per  acre ?124.51 

Subtracting  from  the  gross  value,  $390.21, 
the  cost,  $124.51,  there  remains  $265.70  as  the 
net  return  on  the  investment.  This  is  an  aver- 
age annual  profit  of  $12.65  for  the  time  the 
land  has  been  occupied. 

The  plantation  of  Mr.  George  M.  Munger, 
8  miles  north  of  Eureka,  Kan.,  135  acres  of 
fertile  clay  loam  gave  a  net  annual  acreage 
return,  similarly  computed,  of  $15.  The  Hun- 
newell  plantation,  5  miles  southwest  of  Far- 
lington, 400  acres  of  finely  divided,  ashy  clay 
loam,  showed  a  net  return  of  $14.78.  On  Mr. 
L.  W.  Yaggy's  plantation,  4  miles  northwest 
of  Hutchinson,  Kan.,  the  soil  varied  consider- 
ably in  fertility,  and  the  return  ranged  from 
$7.25  to  $21.55. 

Some  very  important  cultural  points  are 
made  clear  in  the  study  of  these  plantations. 

(1)  It  is  shown  in  each  plantation  that  the 
hardy  catalpa  reaches  its  best  growth  only  on 
very  rich  soil.  Depth  and  porosity  are 
as  important  as  fertility.  The  trees  do  not 
thrive  unless  their  roots  penetrate  well  into 
the  ground.  An  impervious  layer  of  clay  near 
the  surface  is  prohibitive  of  successful  growth. 
If  the  clay  is  not  too  dense,  however,  and  oc- 
curs beneath  several  feet  of  good  soil,  it  Is 
highly  beneficial,  as  in  that  case  it  forms  a 
foundation  for  the  soil  and  retains  fertility  and 
moisture. 

(2)  Grown  in  pure  stand  or  mixed  with  trees 
no  taller  than  itself,  and  especially  in  planta- 
tions on  the  plains,  the  catalpa  should  be  pro- 
tected from  prevailing  winds  by  shelter  belts 
of  taller  trees.  A  cottonwood  belt  on  the  wind- 
ward side  of  a  plantation  will  protect  the  edge 
trees  and  allow  them  to  make  much  taller  and 
straighter  growth.  Even  _  an  osage  orange 
hedge,  though  not  growing  so  tall  as  the  cat- 
alpas,  will  greatly  protect  them. 

(3)  It  is  much  cheaper  for  the  planter  to 
grow  his  trees  from  seed  than  to  buy  them 
from  a  nursery.  If  a  large  number  are  to  be 
planted. 

(4)  Three  of  these  plantations  were  planted 
4  by  4  feet,  thus  giving  16.  square  feet  to  each 
tree;  the  other  was  planted  3  feet  10  Inches 
by  6  feet,  which  gives  each  tree  23  square  feet. 
Without  severe  crowding  the  catalpa  will  not 
produce  the  straight  pole  growth  necessary 
for  best  use.  With  plenty  of  room  it  is  a 
spreading  round-topped  tree  with  almost  no 
tendency  toward  an  elongated  central  axis,  and 
pruning,  while  it  may  somewhat  Improve  the 
form,  will  not  sufficiently  change  it  to  make 
the  tree  of  much  use.  At  best,  pruning  can 
only  remove  the  branches  within  8  or  9  feet 
of  the  ground.  Above  that  height  it  is  entirely 
impracticable  in  a  commercial  plantation.  The 
most  important  advantage  of.  close  planting 
for  the  catalpa  is  that  it  kills  the  lateral 
branches  while  young. 

(5)  The  development  of  large  side  branches 
unfits  the  catalpa  for  practical  use.  While  the 
stand  may  become  so  dense  as  finally  to  shade 
them  out,  they  cling  with  such  persistence  to 
the  growing  trunk  that  it  cannot  cast  them 
off.  New  wood  is  deposited  around  the  dead 
branches,  but  does  not  unite  with  them.  The 
holes  thus  formed  lead  straight  into  the  heart 
of  the  tree.  When  the  branch  is  finally  re- 
leased, it  leaves  a  great  hole  leading  to  the 
decayed  heart  of  the  tree. 
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(6)  The  cutting  back  of  the  young  trees  af- 
ter two  or  three  seasons"  growth  from  planting, 
and  the  training  up  of  a  single  sprout  from 
the  stump  greatly  hastens  height  growth  and 
prevents  side  branches  on  the  lower  part  of 
the  trunk.  The  season  following  the  cutting 
back  a  numerous  brood  of  sprouts  will  spring 
up  from  the  stump,  all  of  which,  except  the 
most  vigorous  one,  should  be  removed.  The 
survivor  will  make  a  straight,  branchless 
growth  of  from  8  to  10  feet  the  first  season. 

(7)  With  close  planting  and  cutting  back  two 
years  thereafter,  thinning  will  become  neces- 
sary within  eight  or  ten  years  from  the  time 
of  planting.  Some  of  the  trees  will  be  large 
enough  for  fence  posts.  Wherever  there 
is  a  demand  for  small  posts  and  fire- 
wood, the  grower  may  expect  considerable  re- 
turns from  the  thinning  of  a  10-year-old  plant- 
ation. In  this  thinning  the  stand  may 
be  reduced  to  1,200  or  1,300  trees  per  acre,  con- 
sisting of  the  stralghtest  and  best,  though  not 
necessarily  the  largest  trees. 

(8)  When  the  first  growth  Is  for  any  reason 
bushy  and  undesirable,  a  better  growth  can 
usually  be  secured  by  cutting  the  stand  clean 
and  reproducing  It  by  sprouts. 

(9)  A  clean-cut  stand  should  be  protected  by 
occasional  strips  of  timber  left  uncut  for  the 
protection  of  the  succeeding  crop  of  sprouts. 
This  is  especially  necessary  on  the  prairies. 
The  protective  strips  are  best  run  east  and 
west,  as  the  most  damaging  winds  are  from 
the  south. 

(10)  The  best  growth  of  catalpa  is  not  ob- 
tained in  pure  plantations.  The  peculiar 
advantage  of  an  associate  tree  Is  to  sup- 
ply undergrowth,  and  Its  effect  would  be 
seen  in  the  following  two  ways:  (a)  In  shad- 
ing the  ground,  thereby  keeping  it  cool,  re- 
taining moisture,  and  preventing  the  entrance 
of  Injurious  weeds  and  grasses;  (b)  In  grow- 
ing up  immediately  under  the  crowns  of  the 
catalpa,  forcing  the  tops  upward  and  killing  off 
the  side  branches  while  young,  so  that  a  long, 
straight,  clean  bole  may  be  secured  at  least 
to  a  height  of  18  to  20  feet.  With  cutting  back 
and  the  use  of  the  proper  associate  tree,  side 
branches  can  practically  be  dispensed  with. 
Not  many  trees  are  adapted  to  this  purpose, 
and  when  the  further  requirement  Is  made  that 
they  themselves  shall  have  some  commercial 
value,  the  list  becomes  very  brief.  In  the  mid- 
dle west  the  two  trees  best  suited  for  the  pur- 
pose are  the  osage  orange  and  Russian  mul- 
berry, both  of  which  are  adapted  to  about  the 
same  range  for  planting  as  the  hardy  catalpa. 

(11)  A  high  percentage  of  straight,  limbless 
poles  can  not .  be  secured  from  the  catalpa 
without  careful  treatment.  It  must  be  cut  back 
when  young  and  then  crowded  into  straight, 
tall  growth  by  its  own  dense  stand  or  proper 
mixtures.  Some  pruning  may  still  be  required, 
and  even  then  not  all  the  trees  will  have  the 
form  to  make  telegraph  poles. 

(12)  The  heart  wood  of  the  hardy  catalpa 
forms  nearly  three-fourths  of  the  volume  of 
the  entire  tree,  even  at  the  early  age  of  5  to 
10  years,  and  is  durable  In  the  soil  if  properly 
seasoned,  regardless  of  age  and  rapidity  of 
growth.  Growers  need  not,  therefore,  hesitate 
about  forcing  the  growth  of  their  plantations 
as  much  as  possible,  nor  does  experience  give 
them  ground  to  claim  a  higher  value  for  their 
products  because  they  have  grown  slowly. 

In  spite  of  its  light,  porous  structure,  catalpa 
wood  resists  the  weathering  Influences  and  the 
attacks  of  wood-destroying  fungi  to  a  remark- 
able degree.  In  fact  no  fungus  has  yet  been 
found  which  will  grow  in  the  dead  timber. 
The  wood  of  the  living  trees,  however,  Is  at- 
tacked by  two  fungi,  one  causing  a  soft  rot 
and  the  other  a  brown  rot.     The  first  of  these 


causes  the  most  trouble,  and  the  growth  of 
both  can  be  entirely  prevented  by  cutting  back 
the  trees  when  young  and  crowding  the  tops 
upward  so  as  to  avoid  the  growth  of  side 
branches,  lor  the  fungus  spores  gain  entrance 
through  dead  side  branches.  After  cutting  off 
a  branch  care  should  be  taken  to  coat  the 
wound  with  some  antiseptic  substance,  such  as 
ordinary  coal  tar.  Trees  with  the  center  par- 
tially rotted  will  serve  as  posts,  for  there  does 
not  seem  to  be  any  danger  that  decay  will  con- 
tinue after  the  trees  are  cut. 


Letters  to  the  Editor. 

Wateb-Wokks     Charges     fob     Pbivate      Fire 
Supplies. 

Sir: — At  the  last  annual  convention  of  the 
New  England  Water-Works  Association,  the  fol- 
lowing motion,  made  by  Mr.  Frank  C.  Kimball, 
supei'intendent  of  water-works  at  Knoxville, 
Tenn.,  was  unanimously  passed:  "That  a  com- 
mittee of  three  be  appointed  by  the  president, 
whose  duty  it  shall  be  to  ask  for  the  appoint- 
ment of,  and  to  confer  with,  similar  committees 
from  the  American  Water-Works  and  other  kin- 
dred associations,  and  also  with  the  various 
underwriters'  associations,  to  agree,  if  possible, 
upon  some  adequate  means  of  controlling  pri- 
vate fire  supplies  acceptable  to  all  parties  con- 
cerned, including  therein  all  questions  relating 
to  charges  therefor  and  similar  matters." 
Messrs.  F.  H.  Crandall,  of  Burlington,  Vt.,  R.  J. 
Thomas,  of  Lowell,  Mass.,  and  Elbert  Wheeler, 
of  Boston,  Mass.,  the  committee  appointed  in 
compliance  with  the  Instruction  contained  In 
the  above  motion,  would  respectfully  invite  cor- 
respondence and  suggestions  from  all  interested 
In  a  fair  and  equitable  assessment  of  the  bene- 
fit conferred  in  supplying  Are  protection  by 
means  of  private  fire  protective  systems. 

The  committee,  so  far  as  its  investigation  has 
progressed,  finds  that  nearly  everywhere,  both 
in  case  of  public  and  private  ownership.  It  is 
customary  to  recognize  the  service  of  the  water- 
works to  the  public,  in  the  line  of  Are  protec- 
tion. A  frontage  tax,  hydrant  rental,  general 
appropriation,  or  an  overdraft,  serving  as  means 
to  secure  the  assessment,  upon  the  property  ben- 
efited, of  the  cost  of  fire  protection.  The 
capacity  of  works  necessary  to  supply  the  vol 
ume  of  water  required  to  make  private  fire 
services  of  value,  the  leaks  habitually  permitted 
on  unmetered  services,  to  which  fire  services  are 
no  exception,  and  the  stealing,  which  not  infre- 
quently takes  place  from  such  services,  all  en- 
tail expense,  to  cover  which  an  assessment 
should  be  made  upon  the  parties  directly  bene- 
fited. As  In  the  case  of  schedule  rate  assess- 
ment, the  convenience  or  advantage  accruing 
from  additional  fixtures,  together  with  the  addi- 
tional cost  of  the  service,  constitutes  a  basis  foi 
increased  assessment,  so  in  the  case  of  fire  pro- 
tection, Increased  benefit  and  increased  cost  of 
service,  constitute  a  basis  for  increased  assess- 
ment. The  individual  benefit  enjoyed  by  the 
possessors  of  private  fire  protective  systems,  is 
far  in  excess  of  that  enjoyed  by  the  general 
public,  to  which  latter  benefit,  by  reason  of 
payment  of  taxes,  all  are,  to  a  reasonable  extent, 
entitled. 

As  the  Honorable  J.  O.  Hall,  of  Qulncy,  said 
at  the  1902  convention  of  the  New  England 
Water-Works  Association:  "The  individual 
tax-payer  should  not  be  compelled  to  bear  any 
burden  which,  by  any  interpretation,  can  pass 
into  an  individual  benefit  to  somebody  else." 
That  private  fire  protection  should  yi»ld  the 
company,  or  department,  furnishing  it,  a  fair 
return,  that  a  request  for  a  service  for  fire  or 
any  other"  purpose,  unaccompanied  by  willing- 
ness to  furnish  correct  and  tru.stworthy  in- 
formation as  to  the  amount  of  water  used  or 


wasted  through  it,  is  unreasonable;  and  that 
the  size  of  services,  for  whatever  purpose  used, 
should  be  kept  well  within  the  capacity  of  the 
system  to  supply,  without  excessive  loss  of 
pressure,  are  conclusions  easily  and  speedily 
reached.  How  to  determine  an  amount  con- 
stituting a  fair  return,  is  a  question  upon  which 
the  committee  finds  room  for  a  greater  differ- 
ence of  opinion.  The  committee  promises  to 
all  communications  and  suggestions  their 
thoughtful   consideration. 

Yours  truly, 

P.  H.  Cbandall,  Chairman,   )     „■      tt 
„    ^   „  /     Fire  Pipe 

R.  J.  Tkoma.s.  y 

Elbebt    WHEEI.EB,  J  Committee, 

New  England  Water-Works  Association. 

Burlington,  Vt.,  April  9,  1903. 


Shouldeb  Pad  fob  Subveying  Instruments. 

Sir: — Several  years  ago  I  had  a  pad  made  for 
the  protection  of  the  shoulder  in  carrying  heavy 
instruments.  Some  instruments  are  carried 
with  comfort  and  ease,  but  there  are  heavy  tran- 
sits and  levels  which  are  a  burden  to  carry  long 
distances.  So  I  found  it,  and  designed  and  had 
made  the  pad  as  shown  in  the  accompanying 
sketch.  This  pad  was  made  by  a  harness  maker 
and  cost  f  1.  My  corps  would  not  be  without  it 
now.      It  Is  easily  attached  to  transit  or  level- 


tripod  with  either  round  or  square  legs,  and 
when  on  the  shoulder,  by  allowing  the  straps 
full  play,  is  easily  adjusted  to  the  weight  for 
balancing.  The  only  remuneration  I  desire  is 
that  If  any  engineer  sees  fit  to  have  one  made 
he  will  kindly  write  me  whether  the  pad  has 
been  of  service  to  him.  It  is  not  patented  and 
no  patent  is  applied  for. 

Yours  truly, 

S.  Cameron  Corson, 
Borough  Engineer. 
Norrlstown,  Pa.,  March  25,  1903. 


The  Pavements  of  Harrisburg,  Pa.,  were  le- 
cently  made  the  subject  of  a  report  to  the  Muni- 
cipal League  of  that  city  by  Mr.  Nelson  P. 
Lewis,  of  New  York,  who  stated  that  the  con- 
siderations to  be  borne  in  mind  in  the  selection 
of  new  pavements  tor  Harrisburg  were.  In  the 
order  of  their  importance;  sanitary  qualities, 
ultimate  economy,  attractive  appearance,  facil- 
ity of  cleaning,  and  ease  of  traction.  There 
are  few  steep  grades  in  the  city,  and  the  traflic 
is  comparatively  light;  so  that  there  is  little 
need  for  granite  block  pavements.  Mr.  Lewis 
recommends  Warren  Brothers'  bituminous  ma- 
cadam for  a  considerable  amount  of  future  pav- 
ing, but  until  that  has  stood  the  test  of  time  ' 
he  considers  that  sheet  asphalt  should  be  the 
leading  pavement.  Vitrified  brick  is  recom- 
mended to  a  limited  extent  for  narrow,  damp 
and  poorly  cleaned  streets. 
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Directory      of      National       Engineering 
Societies. 


American  Society  of  Civil  Engineebs.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57tli 
Street,  New  York. 

American  Society  of  Mechanical  Enoi 
NEERS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Annual  Convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  BNOiNEEsa. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Watek  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmlra,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
B^ourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers..  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 


Personal  Notes. 


Mr.  James  Stephenson,  of  Pocatello,  Idaho, 
has  received  the  appointment  of  assistant  engi- 
neer of  that  State. 

Mr.  Ridgley  Walter  Hill  has  been  awarded 
the  alumni  fellowship  in  architecture  at  the 
University  of  Pennsylvania. 

Mr.  E.  H.  Welch  has  been  chosen  city  civil 
engineer  of  Lockhaven,  Pa.,  and  Mr.  Charles 
F.  Keller,  water  superintendent. 

Superintendent  R.  R.  Parkin  of  the  water  de- 
partment of  Elgin,  111.,  has  recently  entered 
upon  his  sixteenth  year  in  that  capacity. 

Mr.  Porter  J.  Preston,  superintendent  of  the 
Fort  Lyon  canal,  Colorado,  has  been  made  dep- 
uty state  engineer  of  Colorado  under  Professor 
Carpenter.    . 

Mr.  Clay  Belsley,  Jun.  Am.  Soc.  M.  E.,  of 
Peoria,  111,,  has  been  engaged  to  take  charge  of 
the  engineering  work  for  a  40-mile  interurban 
electric  railway  in  Northampton  County,  Pa. 

Mr.  George  W.  Rafter,  a  member  of  the  New 
York  State  water  storage  commission,  delivered 
an  address,  April  6,  before  the  Chamber  of 
Commerce  on  "Present  and  Proposed  Water- 
ways in  New  York  State." 

Assistant  Professor  Arthur  E.  Watson,  of 
Brown  University,  read  a  paper  before  the  Prov- 
idence Franklin  Society  March  31,  on  "Some 
Accomplishments,  Attempts  and  Limitations  in 
Electrical  Engineering." 

Mr.  Frank  E.  Johnesse,  of  Idaho  County, 
Idaho,  has  been  appointed  superintendent  of 
construction  of  a  wagon  road  from  a  point  in 
Long  Valley  to  Roosevelt,  Thunder  Mountain, 
at  a  cost  of  about  $20,000. 

Mr.  John  B.  Hawley  has  been  elected  city 
engineer  of  Port  Worth,  Tex.;  Mr.  Charles 
Crabtree,  city  electrician;  Captain  A.  W.  Sco- 
ble,  superintendent  of  water  works,  and  Mr. 
J.W.  Renfro,  street  commissioner. 

Judge  George  Hlllyer  has  resigned  as  presi- 
dent of  the  board  of  water  commissioners  of 


Atlanta,  Ga.,  and  will  be  succeeded  by  Vice- 
President  George  W.  Harrison.  Mr.  Frank  P. 
,Rice  will  succeed  to  the  vice-presidency. 

The  following  water  commissioners  have  been 
appointed  in  Idaho:  District  No.  1,  Mr.  Ed-  ' 
ward  J.  Turner,  of  Cover,  Bannock  County,  for 
six  years;  district  No.  2,  Mr.  Frank  J.  Tlblett, 
of  Albion,  Cassia  County,  for  tour  years;  and 
district  No.  3,  Mr.  J.  H.  Lowell,  of  Roswell, 
Canyon  County,  for  two  years. 

Mr.  F.  G.  Cudworth,  Assoc.  M.  Am.  Soc.  C.  E., 
for  the  past  three  years  assistant  engineer  for 
the  Manhattan  Railway  Co.,  New  York  City, 
will  have  pharge  of  the  construction  work  of 
the  new  power  house  for  the  Metropolitan  Rail- 
way Co.,  of  Kansas  City,  Mo.,  as  assistant  engi- 
neer for  Messrs.  Ford,  Bacon  &  Davis.  His 
address  in  that  city  will  be  115  Grand  Ave. 

Mr.  John  S.  Hodgson,  during  the  last  four 
years  and  for  some  years  in  the  earlier  stages 
of  the  works  assistant  engineer  on  the  Metro- 
politan sewerage  works,  of  Boston,  has  resigned 
to  accept  a  position  on  the  editorial  staff  of 
The  St.  Bride's  Press,  Ltd.,  London,  proprietor 
of  the  "Surveyor"  and  other  engineering  publi- 
cations. He  expects  to  take  up  his  new  duties 
on  May  2. 

The  following  orders  have  been  issued  by  the 
Navy  Department:  Commander  R.  G.  Denig 
to  additional  duty  as  inspector  of  engineering 
material  at  the  works  of  the  Midvale  Steel  Co., 
Philadelphia;  Civil  Engineer  L.  F.  Bellinger 
from  the  New  York  navy  yard  to  the  naval  sta- 
tion at  New  Orleans;  and  Civil  Engineer  H.  R. 
Stanford  from  the  bureau  of  yards  and  docks 
at  Washington  to  the  navy  yard  at  Pensacola, 
Fla. 

On  April  9  at  the  Columbian  University, 
Washington,  D.  C,  a  branch  of  the  American 
Institute  of  Electrical  Engineers  was  organized 
with  the  following  officers:  Chairman,  Dr. 
Frank  A.  Wolff,  professor  of  physics  and  elec- 
trical engineering,  Columbian  University;  sec- 
retary, Mr.  Philander  Betts,  Potomac  Electric 
Power  Co.;  executive  committee.  Col.  Samuel 
Reber,  U.  S.  A.,  Mr.  W.  H.  Tapley,  electrical 
engineer.  Government  Printing  Office,  and  Mr. 
E.  E.  Clement,  patent  attorney. 

Among  recent  railroad  changes  are  the  fol- 
lowing: Mr.  W.  D.  Trump  has  been  appointed 
assistant  general  superintendent  of  the  Pere 
Marquette  Railroad  with  headquarters  at  De- 
troit, Mich.,  and  will  be  succeeded  as  superin- 
tendent of  the  Saginaw  division  by  Mr.  P.  N. 
Place.  Mr.  George  P.  Morse  has  resigned  as 
assistant  engineer  of  construction  for  the  Le- 
high Valley  Railroad  at  Buffalo.  Mr.  I.  G. 
Rawn  is  now  general  superintendent  of  the  Illi- 
nois Central  Railroad,  his  predecessor  Mr.  J.  W. 
Higglns  having  been  promoted  to  assistant  to 
the  second  vice-president.  Mr.  George  J.  Ray 
has  been  appointed  division  engineer  of  the  Del- 
aware, Lackawanna  &  Western  Railroad  at 
Scranton,  Pa.,  replacing  Mr.  J.  I.  Riegal.  Mr.  J. 
B.  Kilpatrick,  master  mechanic  of  the  Chicago, 
Rock  Island  and  Pacific  Railway,  has  been  pro- 
moted to  assistant  superintendent  of  motive 
power  succeeding  Mr.  A.  L.  Studer,  resigned. 
Mr.  Frank  Beckwith,  formerly  division  engineer 
of  the  Chicago,  Burlington  &  Quincy  Railway, 
at  Burlington,  has  been  made  principal  assist- 
ant engineer  of  the  Lake  Shore  &  Michigan 
Southern  Railway,  with  headquarters  at  Cleve- 
land. 

Changes  among  the  officers  of  the  Corps  of 
Engineers,  U.  S.  A.,  are  as  follows:  Lieut.  Col. 
M.  B.  Adams  from  Nashville,  Tenn.,  to  Grand 
Rapids,  Mich.,  relieving  Major  J.  G.  Warren. 
Majors  J.  G.  D.  Knight  and  G.  W.  Goethals  and 
Captain  D.  DuB.  Gaillard  have  been  detailed 
for  duty  on  the  general  staff.  Major  L.  H. 
Beach  in   addition  to  his  duties    at    Detroit, 


Mich.,  will  relieve  Captain  Gaillard  at  Duluth, 
Minn.  Major  Knight  at  Chattanooga,  Tenn., 
will  be  relieved  by  First  Lieut.  W.  J.  Barden. 
Captain  E.  E.  Winslow  will  relieve  Lieut.-Col. 
J.  B.  Quinn  at  Norfolk,  Va.,  the  latter  proceed- 
ing to  Savannah,  Ga.,  to  relieve  Captain  C.  E. 
Gillette,  who  will  take  station  at  Newport,  R.  1.. 
as  the  relief  of  Major  Goethals.  As  soon  as 
the  Mississippi  River  flood  subsides  Captain 
C.  L.  Potter  will  relieve  Major  Beach  of  his 
Duluth  duties  and  transfer  the  charge  of  the 
third  district  of  the  Mississippi  River  Improve- 
ment to  Captain  E.  W.  C.  Lucas  and  the  work 
at  Vicksburg  to  Captain  C.  S.  Bromwell.  When 
Lleut.-Col.  C.  B.  Sears  returns  from  the  Philip- 
pines he  will  relieve  Lieut.  Barden  at  Nash- 
ville of  charge  of  the  works  in  that  district, 
while  the  latter  will  be  stationed  at  Washing- 
ton barracks  in  command  of  Company  B,  Sec- 
ond Battalion  of  Engineers.  Captain  McManus 
has  been  ordered  to  Fort  Totten  to  assume 
charge  of  construction  of  public  buildings  at 
that  post.  • 


Obituary  Notes. 


Mr.  S.  Morgan  Smith,  of  York,  Pa.,  president 
of  the  company  bearing  his  name  and  one  of 
the  largest  manufacturers  of  water  wheels  in 
the  United  States,  died  in  Los  Angeles,  Cal., 
April  10,  at  the  age  of  sixty-five  years. 

Mr.  ■  Henry  Van  'Brunt,  well  known  as  an 
architect  and  as  the  designer  of  the  electricity 
building  at  the  Chicago  World's  Fair,  died 
April  8,  at  his  home  in  Milton,  Mass.  He  was 
born  In  Boston  in  1832  and  graduated  from 
Harvard  in  1854.  Memorial  Hall  at  Harvard 
University  is  one  of  his  best  known  designs. 

Mr.  Augustus  Kurth,  for  jnany  years  a  civil 
engineer  and  surveyor,  died  April  11  at  his 
home  in  Brooklyn,  N.  Y.,  after  suffering  from 
general  debility  for  nearly  a  year  and  a  half. 
He  was  born  in  Brandenburg,  Germany,  in  1823 
and  was  one  of  the  founders  of  the  German 
Technical  Society.  Later  he  was  prominently 
identified  with  engineering  societies  in  New 
York  State. 


Trade    Publications. 


The  Wainwright  steel-bound  concrete  curb 
forms  the  subject  matter  of  an  Illustrated 
l)amphlet  from  the  Steel  Protected  Concrete 
Co.,  Real  Estate  Trust  Bldg.,  Philadelphia. 
Some  50  miles  of  this  curb  have  already  been 
laid  in  various  cities  in  the  United  States  and 
according  to  the  printed  testimonials  is  giving 
greater  satisfaction  than  the  old  granite  curb- 
ing. 

The  National  (Jil  Burner  and  Equipment  Co., 
St.  Louis,  Mo.,  in  catalogue  No.  4  describe  the 
Branch  oil  burner  for  boiler  furnaces,  tanks, 
etc.,  using  steam  or  compressed  air  to  inject 
the  oil,  which  may  be  crude  or  kerosene,  and 
domestic  burners  for  house  furnaces  and 
stoves  where  steam  or  air  is  not  available. 

A  pamphlet  from  the  Thomas  Hoey  Supply 
&  Mfg.  Co.,  404  Atlantic  Ave.,  Boston,  Mass.. 
contains  working  drawings  and  a  text  descrip- 
tion of  a  patent  tide  and  back  water  gate  for 
sewers.  The  gates  may  be  made  in  any  size 
or  shape,  single  or  double  pattern,  the  material 
being  wood  with  the  working  parts  of  tobin 
bronze  to  resist  corrosion. 

Pumping  engines  having  valve  gear  with  ad- 
justable cut-off,  but  operating  without  fly 
wheels,  are  described  in  catalogue  No.  3  from 
the  Heisler  Pumping  Engine  Co..  Erie,  Pa.  The 
engines  are  built  in  single  or  multiple  cylinder 
form;  simple,  compound  or  triple  expansion; 
and  condensing  or  non-condensing.     The  cata- 
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logue  also  deals  with  air  compressors  and  con- 
tains some  appended  items  ot  useful  informa- 
tion, including  a  table  of  comparative  steam 
consumption  fpr  various  forms  of  pumps. 

The  Climax  Road  Machine  Co.,  Marathon, 
N.  Y.,  has  recently  brought  out  a  new  catalogue 
on  road  making  machinery,  including  scrapers 
and  plows;  stone  and  ore  crushers,  portable  and 
stationary,  with  or  without  folding  elevating 
conveyors;  screens;  rollers;  portable  boilers, 
etc. 

Publication  No.  5,002  just  issued  by  the  Fort 
■Wayne  Electric  Works,  Fort  Wayne,  Ind.,  con- 
tains an  interesting  account  of  their  methods 
of  constructing  transformers  and  how  the  high 
efficiency  of  insulation  is  attained.  Other  pub- 
lications from  the  same  concern  are  Bulletin 
No.  1,039,  on  small  direct-current  generators, 
type  MP,  No.  1,040,  on  motor  starting  rheostats 
with  double  release  and  combined  switch  and 
circuit  breaker,  and  No.  1,041,  on  direct  current 
belted  motors,  type  LB;  and  Flyer  No.  4,043, 
on  commutator  truing  devices,  and  No.  4,044, 
on  fan  motors  of  the  suspended  revolving  and 
desk  types. 

The  Gurney  Heater  Mfg.  Co.,  malvcr  of  heat- 
ing apparatus  for  all  classes  of  buildings,  using 
either  steam  or  hot  water,  is  distributing  a 
handsome  leather  covered  pocket  edition  ot  its 
trade  catalogue,  containing  illustrations  of  a 
number  of  its  products,  together  with  tables 
of  sizes,  capacities,  prices,  etc.  Useful  informa- 
tion is  scattered  throughout  the  book  and  mem- 
oranda pages  are  appended. 

The  April  issue  of  "Graphite,"  the  publication 
of  the  Joseph  Dixon  Crucible  Co.,  Jersey  City, 
N.  J.,  is  largely  devoted  to  the  adaptability  of 
silica-graphite  paint  to  various  kinds  of  work. 

A  recent  catalogue  from  the  American  Ra- 
diator Co.,  Lake  and  Dearborn  Sts.,  Chicago, 
illustrates  its  many  different  patterns  of  radi- 
ators and  gives  useful  hints  on  the  selection  of 
the  types  best  suited  for  special  conditions  with 
directions  for  setting,  and  tables  of  overall  di- 
mensions and  heating  surfaces  that  will  assist 
in  calculations. 

The  Ransome  Concrete  Machinery  Co.,  11 
Broadway,  New  York  City,  is  distributing  a 
catalogue  which  describes  comprehensively  the 
drum  and  continuous  types  of  concrete  mixers 
with  several  illustrations  of  them  in  use  and 
the  methods  for  driving. 

A  booklet  from  the  Steel-Concrete  Construc- 
tion Co.,  6  Beacon  St.,  Boston,  Mass.,  deals  with 
the  Ellkop  system  of  reinforcing  concrete  gir- 
ders and  pillars  and  shows  by  detail  drawings 
the  schemes  by  which  it  is  accomplished. 

Two  new  bulletins  have  been  received  from 
the  Sprague  Electric  Co.,  527  W.  34th  St.,  New 
York  City.  No.  101  pertains  to  direct-current 
generators  of  the  single  field  coil  type  and  No. 
102  to  direct-current  generators  of  the  split-pole 
type.  Profuse  illustrations  of  the  distinctive 
features  are  found  in  both  bulletins. 

Andrew  J.  Morse  &  Son,  140  Congress  St., 
Boston,  Maae.,  manufacturers  of  diving  appar- 
atus and  fire  department  supplies,  have  recently 
issued  two  circulars  on  the  Morse  monitor  noz- 
zle and  submarine  armor,  respectively. 

Horizontal  boring,  drilling  and  milling  ma- 
chines form  the  subject  matter  of  a  beautifully 
conceived  catalogue  of  48  pages  received  from 
the  Niles-Bement-Pond  Co.,  136  Liberty  St.. 
New  York  City.  In  it  appear  very  many  half- 
tones of  machines  remarkable  for  their  size 
and  the  large  and  difficult  work  they  are  de- 
signed to  handle,  as  emphasized  in  the  text 
accompanying  each  cut.  Another  equally  at- 
tractive booklet  of  the  same  size  is  confined  to 
multiple  drills  and  adjustable  multi-splndle 
drilling   machines   of   Pratt   &   Whitney,    and 


Niles  &  B"»ment  designs  covering  a  wide  range 
of  work. 

The  H.  W.  Johns-Manville  Co.,  100  William 
St.,  New  York  City,  is  circulating  an  interest- 
ing leaflet  on  "How  to  Pack  Gas  Engine  Cylin- 
der Heads,"  a  troublesome  matter,  as  the  ex- 
perienced appreciate.  Another  leaflet  cites  an 
instance  of  long  life  of  an  asbestos  high  press 
ure  packing  ring  on  an  elevator  pump. 

Cabot's  brick  preservative  for  water-proofing 
brick-work  and  preventing  white  efflorescence 
is  described  in  a  folder  that  will  appeal  to  build- 
ers. It  is  manufactured  by  Samuel  Cabot,  70 
Kilby  St.,  Boston,  Mass. 

The  General  Fireproofing  Co.,  Youngstown, 
O.,  in  a  new  catalogue  entitled  "Allsteel,"  pre- 
sents an  extensive  line  of  filing  cabinets,  card 
indexes,  book-shelves,  desks,  in  short  all  liinds 
of  office  and  library  furniture  in  the  construc- 
tion of  which  nothing  but  steel  is  used. 

Appertaining  to  the  Westinghouse  gas  meter, 
the  Pittsburg  Meter  Co.,  East  Pittsburg,  Pa., 
has  issued  a  pamphlet  particularly  calling  at- 
tention to  the  large  output  of  that  product  dur- 
ing the  last  six  months. 

The  Eugene  Dietzgen  Co.,  181  Monroe  St., 
Chicago,  111.,  manufacturers  of  drawing  ma- 
terials, surveying  instruments,  etc.,  has  issued 
a  circular  in  the  form  of  a  supplementary  price 
list  to  its  regular  catalogue  to  accord  with  a 
clearance  sale  now  in  progress. 

Pawling  &  Harnischfeger,  Milwaukee,  Wis., 
have  published  a  complete  alphabetical  list  of 
users  of  their  cranes  and  hoists,  up  to  April, 
1903.  The  list  covers  nearly  1,000  pieces  of 
apparatus  and  gives  with  each  the  type,  ca- 
pacity and  nature  of  the  service  in  which  it  is 
employed. 

Under  the  heading  "Metal  Structures,"  the 
Chicago  Bridge  &  Iron  Co.,  Throop  and  125th 
Sts.,  Chicago,  has  compiled  a  neat  booklet  of 
cuts  and  facts  concerning  a  number  of  notable 
installations  of  water  towers,  storage  tanks, 
bridges  and  stacks  erected  by  it,  with  an  adden- 
dum of  useful  tables  and  statistics. 

The  American  Linseed  Co.,  100  William  St., 
New  York  City,  has  issued  a  booklet  setting 
forth  the  merits  of  pure  linseed  oil  soap  for 
general  cleaning  purposes  in  connection  with 
railroads,  factories  and  offices.  Lubrix,  a  ma- 
chining compound,  and  foots,  the  sediment  from 
oil  filtration,  useful  in  the  foundry,  are  other 
products  discussed. 

The  following  have  been  received  from  the 
General  Electric  Co.,  Schenectady,  N.  Y.:  Bul- 
letin No.  4,315  on  Thomson  astatic  instruments 
for  continuous  current  switchboards;  flyer  No. 
2,112  on  the  marking  Of  motor  gears  and  pin- 
ions for  convenience  in  identification;  an  index 
to  supply  catalogues  or  price  lists,  and  the  fol- 
lowing publications  in  the  latter  class:  No. 
5,107,  principal  parts  of  forms  10  and  11  direct 
current  series  enclosed  arc  lamps;  No.  7,573, 
parts  of  form  2  carbon  feed  enclosed  arc  lamps 
for  alternating  current  multiple  circuits  No. 
7,574,  parts  of  C-6  controller;  and  No.  7,575, 
parts  of  type  B  series  parallel  controllers. 

Catalogue  No.  2,  1903,  from  the  Binsse  Ma- 
chine Co.,  Newark,  N.  J.,  describes  a  horizontal 
boring  machine  for  quick  and  accurate  work. 
It  is  made  in  12  sizes  ranging  in  greatest  bor- 
ing capacity  from  10  to  24  inches.  Various  cuts 
illustrate  the  tool  in  operation,  among  them 
being  a  series  showing  the  construction  by 
stages  of  a  small  blower  where  this  machine 
and  a  lathe  did  the  entire  work.  An  accom- 
panying circular  lists  a  line  of  small  screw 
jacks  for  bed-piate  blocking. 

The  last  issue  of  the  "United  States  Sprinkler 
Bulletin,"  a  quarterly  published  by  the  General 
Fire  Extinguisher  Co.,  Providence,  R.  I.,  con- 


tains an  interesting  article  on  the  enlarged 
store  of  Marshall  Field  &  Co.,  in  Chicago. 

Bulletin  No.  132  from  the  Stanley  Electric 
Co.,  Pittsfield,  Mass.,  contains  matter  of  import 
regarding  large  transformers,  oil  insulated  and 
water  cooled,  a;.d  special  self-cooled  transform- 
ers. 

The  "Imperial"  type  of  pneumatic  tools  as 
manufactured  by  the  Rand  Drill  Co.,  128  Broad- 
way, New  York  City,  are  described  in  circular 
No.  2  recently  issued.  Numerous  cuts  of  the 
tools  in  use  are  given  with  brief  statements 
to  emphasize  their  especial  features. 

A  device  for  cooling  and  drying  air  in  warm 
weather  is  described  in  a  pamphlet  from  the 
Nevo  Co.,  1312  19th  St.,  N.  W.,  Washington, 
D.  C.  The  apparatus  makes  use  of  a  mixture  of 
ice  and  salt  as  a  cooling  medium  and  is  stated 
to  cool  the  air  to  or  below  18  degrees. 

The  Lord  &  Burnham  Co.,  Broadway  and  2Gth 
St.,  New  York  City,  horticultural  architects 
and  builders,  and  engineers  and  manufacturers 
of  heating  and  ventilating  apparatus,  have  just 
produced  a  catalogue  of  greenhouses  containing 
over  fifty  beautiful  reproductions  of  houses  de- 
signed and  erected  by  them  and  several  draw- 
ings illustrating  their  standard  methods  of  con- 
struction. 

Catalogue  H  from  James  B.  Clows  &  Sons,  342 
Franklin  St.,  Chicago,  covers  comprehensively 
a  line  of  standard  and  sectional  boilers  for  hot 
water  and  steam  heating,  radiators,  etc. 
Accompanying  leafiets  deal  with  the  Liberty 
fire  extinguisher  and  the  Jefferson  patent  union 
couplings. 

The  National  Fire-Proof  Paint  Co.,  Chicago, 
is  distributing  a  circular  containing  a  very  in- 
teresting account  of  a  public  fire  test  made  on 
two  small  wooden  structures,  erected  side  by 
side,  the  one  painted  with  ordinary  paint  and 
the  other  with  its  protective  paint.  A  fire  was 
built  between  the  two  and  at  the  end  of  32 
minutes  from  the  time  of  igniting  the  first 
building  was  entirely  destroyed  while  the  other, 
though  considerably  charred  on  the  side  towards 
the  fire,  was  still  intact. 

The  Chicago  Belting  Company,  67-69  South 
Canal  St.,  Chicago,  is  issuing  an  attractive  ser- 
ies of  "Short  Talks"  regarding  their  "Reliance" 
Belting. 


Engineer  Draftsman. 

The  United  States  Civil  Service  Commission 
calls  attention  to  the  fact  that  the  title  of  the 
structural  steel  draftsman  examination  has 
been  changed  to  that  of  engineer  draftsman, 
and  that  the  examination  will  be  held  on 
April  21.  From  the  eligibles  resulting  it  is 
expected  that  certification  will  be  made  to  va- 
cancies in  the  position  in  the  office  of  the  super- 
vising architect,  Treasury  Department,  at  a 
salary  from  $1,400  to  $1,600  per  annum.  Pro- 
motion to  higher  salaries  will  depend  upon  the 
efficiency  of  the  appointees.  Applicants  for 
this  examination  will  be  required  to  show  that 
they  have  had  at  least  one  year's  experience 
and  graduation  from  a  technical  school. 

Candidates  should  write  at  once  to  the  United 
States  Civil  Service  Commission,  Washington, 
D.  C,  for  application  Forms  304  and  375  and  a 
copy  of  the  Manual  of  E.xaminations.  The 
exact  title  of  this  examination  as  given. at  the 
head  of  this  note  should  be  used  in  the  applica- 
tion. 


The  Eleventh  National  Conference  for  good, 
city  government,  and  the  ninth  annual  meeting 
of  the  National  Municipal  League  will  be  held 
in  Detroit  and  Ann  Arbor  April  22-24.  Uni- 
form municipal  accounting  and  other  problems 
of  city  government  will  be  discussed. 


April  i8,  1903, 
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^/\M^DA/^TIM/^     MBU#e  Melrose,  Mass. — The  following  tlds  were  opened  on 
VU m  I   K#% V  I  I II  1«    l«  C  W  O  Mar.  21  by  the  Bd.  of  Pub.  Wks.  for  c.  1.  pipe  and  spe- 
cie coc^iAi   ikiTCDccT  T/-V  cinls:    U.  S.  Cast  Iron  Pipe  Foundry  Co.,  of  Pblladel- 
OF  SPECIAL  INTEHE5T  TO  p^lg    pj^     ,^io(j71    (awarded   contract);   If.   A.   Hond- 
CONTRACTORS,     BUILDERS,     ENGINEERS    AND       Iftte  &  Son,   Boston    Mass.,   $16,825;   Chas.   Miller  & 
M  AMI  iCAPTi  locDC  >^oi'    Co>,   Utlca,   N.   Y.,   $16,901;   M.   J.   Drummond  & 
lviAiNU(-AO  I  UKtKS  , .^     ^^^  y^^^    j,   y^  $16,740,  and  Camden  Iron  Wks.. 

OF  Engineering  and  Building  Supplies.  Camden,  n.  J..  $18,030.    The  detail  of  the  successful 

bidder  Is  as  follows  :  For  463,393  gross  tons  of  4  to 
ARRANGEDALPHABETICALLYBY  STATES  UNDER  EACH  DEPARTMENT  12-ln.  pipe,  $34.95  per  ton;  5  tons  of  specials,  at  $83 
—       per  ton,  and  1  reducer,   $00. 

For -Proposals  see  pages  25,  28  and  30.  Benton,  Mich. — The  Bd.  Pub.  Wks.  Is  stated  to  have 

--^-— -——^—^—^^— _—-—-— ^^-^^-— __————_— ^3:3^       adopted  plans  for  an  addition  to  the  pumping  station. 

A  new  pump  and  engine  will  be  Installed. 

WATER.  ift_  Clemens,  Mich. — The  contract  for  a   3,000.000- 

North  Birmingham,   .Ma. — See  "Power   Plants,  Gas  gal.  pumping  engine,  bids  for  which  were  received  by 

and   Electricity."  Henry  C.  Benton,  City  Clk.,  Oct.   17,  has  been  award- 

„   ^    ■         ,,        „     .     ,„    1.  ,,         ,             ,   ^  ed  to  Henry  B.  Worthlngtou  &  Co.,  New  York,  N.   Y., 

Oadsden,  Ala. — E.   A.    Mitchell   and   associates   are  for  $7  955. 

stated  to  have  secured  a  franchise  to  construct  water  ' 

works.  Grand  Rapids,  Mich. — L.   W.  Anderson,  City  Engr.. 

writes    that    it    was   voted    Apr.    6    to    issue   $170,000 

GtecUy,   Colo. — The    ciliztns    are    reported    to    have  i,„nd8    to    extend    the    water    mains    and    Improve    the 

voted  Apr.  7   to  Issue  bonds  for  an  additional  water  water  system, 
supply. 

,     ,           ...       „,         „    „    „,,.       „      ^    „,  ^       „,,  Truman,     Minn. — M.     B.     Hayes,     Engr,,     Maukato, 

Jacksonville,  Fla.—R.   N.   Ellis,    Sunt    Water   Wks.  writes   that   the  water  works    letting,   set  for  Apr.    7, 

writes  that  the  following  bids  for  a  12-ln.  centrifugal  has  been  adiourned  to  Apr    21. 
pump  were  received  on  Apr.  6  :    Morris  Machine  Wks., 

Baldwinsville,  N.  Y.,  $2,079  ;  R.  D.  Wood  &  Co.,  Phil-  South   Stillicatcr,  Minn. — See   "Power   Plants,   Gas 

adelphla.   Pa.,   $2,250,  and  Lawrence   Machine  Co.,   41  and  Electricity." 

Cortlandt  St.,  New  York,  N.  Y.,  $2,300.  j^„^^  p„^^    jlfinn.— Prof.   J.    J.    Flather,   of   Mlnne- 

Chicaao,  Ill.—Blda  are  wanted  Apr.  21  for  furnish-  ?,P°'i^'tlf/'*'l^  *°  ^'^"^  "^o"  engaged  to  prepare  plans 

Ing   and    delivering   on   portions   of    Oglesby    Ave.    ap-  '■"'^  waier  worns. 

proximately  610  pieces   of  36-in.  c.  I.  water  pipe.     F.  Goodhue,  3/inn.— Engineers  Loweth  &  Wolff,  of   St. 

W.   Blocfci,   Comr.   of  Pub.   Wks.  Paul,    have   plans  for   the   proposed   water   works,    to 

Joliet,    III.— The   Chicago    Bridge    &    Iron    Co.,    of  *"""   *  ''*°^' 

Chicago,   has   secured   the   contract   tor  a  steel   water  Ceylon,  Minn. — It   is  reported  that  a   water   works 

tower  of   200,000-gal.   capacity    (bids  opened  Apr.   3)  system  is  to  be  installed, 

for  $15,000.  Gulfport.  Miss.—Wm.  T.  Wilcox,  of  Jackson,  is  re- 

Alton,  III. — The  estimated  cost  of  a  relief  pump  for  ported  to  liave  been  engaged  by  City  Council  to  make 

the  New  England  Water  Co.  is  reported  to  be  $10,000.  a    survey  and    estimate  on    the  cost  of    establishing 

T.  A.  Taylor,  Receiver.  water  works  and  a  drainage  system. 

Vinita,  Ind.  Ter. — This  city  Is  reported  to  be  figur-  Lexington,  Mo. — Gustav  Haerle  has  purchased   the 

Ing  on  putting  water  works  and  sewerage  and  paving  plant   of  the   Lexington   Water   Co..   and   will   enlarge 

streets  in  business  portion  of  city.  and   extend   the   system   as   soon   as   franchise   is    re- 
ceived. 

Marion.  Ind. — It  is  stated  that  $30,000  will  be  ex 

pended  for  water  works  Improvements.  Cameron,   Mo. — The  City  Council   is  stated  to  have 

„      ,.   ,         ,         ^    ^    T,            r.1,     ,-Mi           .»       *,    »  nuthiirlzed  Hiram  Phillips,   of  St.    Louis.   Pres.   Bd.  of 

Ilopkmton,  /o.— F.  C.  Reeve,  City  Clk.,  writes  that  j.,,!,.    improv.,   to  prepare  plans  and  specltlcatlons  for 

the    contract    for     constructing     water     works      (bids  water  works,  to   cost  $80  000 
opened  Mar.  27)   has  been  awarded  to  the  Des  Moines 

Bridge  &  Iron  Wks.,  of  Des  Moines,  for  $7,960.  Bennington,  N.  H. — The  Bennington  water-system  Is 

to  be  extended  to  the  new  paper  mill  under  construe- 

Harris,  la. — It   Is   stated   that  a   system    of   water  tlon,  and  8  hydrants  and  a  sprinkling  system  put  in 

works  is   to   be  constructed   here.  for  Are  protection. 

Monroe,  La. — The  City  Council  on   Apr.   6  voted   to  Troy,  N.  H. — The  town  has  had  surveys  and  plans 

purchase  the  plant  of  the  Mcmroe  Water  &  Light  Co.  made    for    a    hydrant   system    to    be    supplied    by    the 

„   .       „            r         .     *■       1.         J  .1     TIT  .      «r    ,  pumps  at  the  Troy  blanket  factory. 

Baton  Rouge,  La. — As  the  city  and  the  Water  Works  «-       ■-                         j                v              j 

Co.   are   unable  to  come  to    terms,  a  municipal  plant  East  Las  Vegas,  A'.  M. — U.  S.  Ilydrographer  Davis 

will  probably  be  constructed.  Is   reported   to  be  in  the  city  for   the  purpose  of  In- 

Scwroads.  La.-See  "Power  Plants,  Gas  and  Blec-  ^^ov^^'^^^t  TesSyoTjve  ""  '■«"""'^'>'"''"'  »'  « 
trlclty." 

C^uley,   La.-Bm    are    wanted    Apr.    21    for    con-  ,Z"ftTl:  ^.tIr^i^^Vtf^l^S\^°Llruit'7j}l 

Tr'^llf.^lZ\'^rn  °ci,i"efo^n  S'isll.'"'G?o°."f{!  'itk'e'.^  fc,'"  "^«  ^-  «•  Cast  Iron  Pipe  &  Fdry.  Co.  for  $11.- 
Secy,  of  the  liice   Irrigation  and  Improv.  Assn. 

Buffalo,  N.    r.— The   Legislature   Is  stated   tb   have 

Portland,  Me. — it  Is  stated  that  the  Portland  Water  passed  a  bill  empowering  the  city  to  issue  $500,000 
Co.  will  erect  a  standpipe  75  ft.  high  and  about  40  ft.  bonds,  for  the  purchase  of  lands  and  the  establish- 
In  diameter ;  probable  cost,  $35,000.  ment  of  water  works,  to  take  water  from  Lake  Erie. 

Boston,  Mass. — The  following  bids  were  opened  by  the  Metropolitan  Water  &  Sewerage  Bd.  Apr.  9  for 
laying  9,900  Iln.  ft.  of  48  In.  c.  I.  water  pipes  In  Newton — a.  D.  F.  O'Connell,  Dorchest#r  (awarded  con- 
tract) ;  b,  C.  E.  Trumbull  Co.;  c,  Coleman  Bros.,  Everett;  d,  T.  Stuart  &  Son  Co..  Newton;  e,  Bruno  & 
Mllano ;  /.  Eglee-Bunting  Co.  ;  g,  H.  A.  Ilanscom  Co.  ;  ft,  John  T.  Cavanagh  ;  i,  Geo.  M.  Byrne  ;  j,  B.  W. 
Everson  &  Co.,  So.  Boston  ;  k,  Hlllpot  &  Oliver,  New  Brunswick,  N.  J.  ;  bidders  of  Boston  unless  otherwise 
mentioned : 

"o6o  d  e  1  g  h  i  i  k 

Laying  48-ln.  c.  i.  pipe.  9,900  Iln.  ft... $2.25  $2.45  $2.45     $2.48  $2.65  $2.69  $2.75  $2.89  $2.85  $3.00     $3.53 
Lay.  36-in.  &  20-in.  c.  i.  pipe,  15  Iln.  ft.    2.25     2.45     2.45       1.75     2.00     2.00     2.00     2.00     2.85     2.00       2.50 

Laying  12-ln.  c.  i.  pipe,  90   Iln.  ft 1.00     1.50       .90       1.15      1.00     1.00     1.00     1.50     2.00     1.00  .80 

Rock  exc,  above  grade,  400  cu.  yds.  .  .    3.50     3.50     3.00       4.00     3.00     4.00     4.50     4.00     3.00     4.00       3.00 

Rock  exc,  below  grade,  10  cu.  yds 5.00     6.00     6.00       5.00     3.50     7.00     5.00     4.00     5.00     6.00       4.00 

Earth  exc,  below  grade,  20  cu.  yds.  .  .    1.25     1.00     2.00       1.00     1.00     2.50     2.00     2.00       .75     1.00       1.25 

Setting   air    valves,    10 10.00     5.00  10.00       .5.00     3.00     3.00     3.0O     5.00     5.00  10.00       6.00 

Chambers  for  36-ln.   valves.   2 70.00  60.00  80.00  125.00  70.00  75.00  65.00  15.00  75.00  75.00  250.00 

Chambers   for   blow-offs,    18 50.00  45.00  60.00  100.00  40.00  50.00  35.00  12.00  50.00  50.00     70.00 

Concrete,   100  cu.    yds 5.00     7.00     6.00       8.00     8.00     6.50     7.00     7.00     8.00     6.00       8.50 

Totals:  a,  $25,514;  6,  $27,587;  c,  $27,613;  d,  $29,252;  c,  $29,300;  f,  $30,201;  g,  $30,725;  h,  $31,452; 
i,  $31,603  ;  ;,  $33,250  ;  k,  $38,992. 

West  Boylston,  Mass. — The  following  bids  were  opened  by  the  Metropolitan  Water  Bd.  at"^oston  on 
Apr.  14  for  arch  bridges  and  abutments  at  Oakdale,  West  Boylston,  Mass. — a.  The  Geo.  M.  Atkins  Co.,* 
Palmer ;  6,  Eglee-Bunting  Co.,  Boston  ;  c,  Itoss  &  Fowler,  Boston  :  d,  McGawley  &  Coughlan,  Boston  ;  e, 
Francis  A.  McCanlilT.  Fitchburg ;  /,  Winston  &  Co.,  Clinton  ;  g,  Thos.  Kearney,  Little  Falls,  N.  Y. ;  h,  Law- 
ler  Bros.,  Charlestown  : 

a  b  c  d  e  f  g  h 

Earth  excavation,  3.000  cu.  yds $0.50       $0.30       $0.99       $0.35       $0.40       $0.40       $0.50        $0.50 

Rock  excavation,    750  cu.  yds 2.00         2.50         1.76  2.00         2.50         3.00  1.90  2.00 

Port.  cem.  concr.,  1  :2i4  :4%.  425  cu.  yds.      7.00  7.00  8.17  6.75       10  00  7.00         8.40  8.00 

Port.  cem.  concr.,  1:3:6,  2,600  cu.  yds...      6.00  6.,30         7.25  6.50         9.40         6.00  7.90  7.75 

Stone    masonry.    1.100    cu.    yds 8.00  9.45  8.90       12.75  9.00       14.00       12.60         13.75 

Ashlar  masonry,   210    cu.    yds 16.00       26.50       19.00       15.00       16.00       28.00       29.00        23.00 

Dimension   stone  masonry,  120  cu.  yds...    20.00       26.50       27.80       35.00       23.00       40.00       29.00        37.00 
Face  dressing,   3,000   sq.   ft 40  .40  .50  .65  .35  .60  .50  .45 

•Awarded  contract,  at  a  total  of  $37,335. 

Lexington,  Mass. — E.  B.  Roberts,  of  Swampscott,  la  Lockport,  N.    Y. — See   "Sewerage   and   Sewage  DIs- 

stated   to  have  secured  the  contract   for  laying  about  posal." 

9,000  ft.  of  12-ln.  pipe  and  necessary  connectlotis.  Yonkers.  S.  F.— The  Bd.  of  Water  Comrs.  Is  stated 

„   ,         ...      .,            m..      .  II      i         1.1J      t       r„  „i„i.  to  have  authorized  Engineer  Baldwin  to  prepare  plans 

Falmouth,    Mass.— The   following    hids    for   furnish  j^^    raising   the  Grassv   Sprain    reservoir    5   ft.      It    Is 

w^  '^•.i^''*w''  P'Pe  were  received  by  the  Water  Comrs.  proposed  to  expend  about  $60,000  for  this  work. 
Mar.    26 :     .M.   J.    Drummond   &  Co.,    192    Bway.,   New 

York,  N.  Y..  $23,523  (awarded  contract)  ;  Camden  Ilion.  N.  Y. — The  citizens  are  stated  to  have  voted 
Iron  Wks..  Camden,  N.  J.,  $23,659  ;  Reading  Fdry.  Co.,  Apr.  7  to  Issue  $09,000  bonds  tor  enlarging  and  ex- 
Reading,  Pa..  $23,772  ;  U.  S.   Cast   Iron   Pipe  &  Fdry  tending  the  water  works. 

Co..  Philadelphia.  Pa.,  $23,809:  Warren  Fdry.  &  Ma-  „  ,7  17  t>.j  ^  J  a  on  »„  *,. 
chine  Co.,  New  York,  N  Y.,  $24,452;  Chas.  Miller  &  ■'iV'""'^'^:,^J  ,T— P''^^  *™  wanted  Apr.  20  for  fur- 
Son  Co..  'utlca.  N.  Y..  $24,720.  M.  J.  Drummond  &  o^d'^l^l/fl'l.'^oi^'''"^,  °",„?''1S'' tI*7J«,  ^rit  n^ 
Co.'s  bid  for  the  pipe  per  net  ton  was  as  follows:  204  tons  6  to  24-ln.  c.  1.  pipe.  W.  H.  Jones,  Clk.  Bd. 
For  4  In..  $:<2.2(l ;  (5  In..  .$32;  S-In..  $31.75.  and  10  and  "'  Contract  and   Supply. 

12-ln.,     $30.90.       Louis     K.     Ilawes,     Engr.,     Paddock  Fnrgo.   N.   D. — J.    M.    Thomson,    Supt.    Water  Wks., 

'^'ll?'   P"^^"".,^          ,      ^    .         .„.,,■             .      ,  writes   that   no  bids    were   opened   on    Apr.   6  for  the 

The  lowest  bid  received  Apr.  10  for  laying  c.  1.  pipe  5,000.000-gal.    pumping   engine.      Bond   Issue  was   de- 
was  submitrert  by  Burns  &  .Mllano,  29.!  North  .St     Bos-  featedat  recent  election, 
ton,  as  follows,  price  given  per  Iln  ft.  :    For  1.968  Iln. 

ft.   of   12-ln.,   33   cts.  ;   16,300   lln.   ft.    10-In.,   25   cts.  :  Steubnirillc,  O.— Wm.  M.  Trainer.  City  Clk.,  writes 

:i,265  Iln  ft.  8  In.,  22  cts.:  5.040  lln.  ft.  6-In.,  20  cts.,  that   It   was   voted  Apr.   6   to   issue  $25,000  bonds  for 

and   2,404  lln.  ft.  4-ln.  19  cts.  water  works  improvements. 


Sandusky,  0. — Bids  will  be  received  Apr.  20  by 
Henry  Dehmel,  Jr.,  Secy.  Bd.  of  Water  Wks.,  for  fur- 
nishing f.  o.  b.  cars  2,900  ft.  6  and  8-In."c.  1.  water 
pipe. 

McKeeaport,  Pa. — T.  H.  Verner,  Sunt.  Water  Wks., 
writes  that  it  is  proposed  to  extend  tne  intake  water 
main,  at  a  cost  of  $10,000. 

Lebanon,  Pa. — An  ordinance  has  passed  second  read- 
ing In  Council  providing  for  an  election  June  9  to 
vote  on  issuing  $500,000  bonds  to  be  used  for  con- 
structing an  additional  pipe  line  ;  the  construction  of 
a  house  and  storm  sewerage  system,  and  for  street 
paving  purposes.     Geo.  W.  Hayes,  City  Engr. 

Reading,  Pa. — The  Water  Bd.  is  reported  to  be  con- 
sidering the  question  of  Installing  a  15,000,000'gal. 
engine  at   Maiden  Creek  station. 

Philadelphia,  Pa. — A  permit  has  been  Isstied  to 
Geo.  C.  Dietrich  for  the  erection  of  the  engine  and 
boiler  bouse  at  the  Lardner  Point  Pumping  Station, 
on  Delaware  River,  north  of  Robblns  St.  The  build 
Ings  will  be  of  fireproof  construction,  1  story  high, 
of  brick  and  stone,  with  steel  Iieams,  girders  and 
columns.     The  cost  of  the  two  will  be  $550,000. 

Confluence,  Pa.— The  Confluence  Water  Co.  has  been 
incorporated,  with  a  capital  of  $20,000,  by  C.  8. 
Coughenour,  of  Confluence ;  H.  M.  Kephart,  of  Con- 
nellsvllle,  and  others. 

Indiana,  Pa. — The  itayne  IJlxon  Water  C^.  has  been 
incorporated  to  supply  water  for  commercial  manu- 
facturing purposes  In  Itayiie  Township.  Capital,  $5,- 
000.  II.  M.  Bell,  and  T.  E.  Hildebrand,  of  Indiana, 
are    among   the   incorporators. 

Svottdale,  Pa. — The  Burrell  Township  Water  Co. 
has  been  Incorporated  to  supply  water  In  Burrell 
Township;  capital,  $5,000.  J.  S.  McKesson,  Scott- 
dale:  Wm.  S.  Allen,' and  R.  M.  Mullln,  of  Indiana, 
are  among  the  incorporators. 

AUentown,  Pa. — Water  bonds  amounting  to  $104,- 
700  have  been  sold. 

Sprinpfleld,  Tenn. — See  "Power  Plants,  Gas  and 
Electricity." 

Taylor,  Tex. — Oscar  Frink,  City  Secy.,  writes  that 
Jno.  W.  Maxey,  of  Houston,  has  been  employed  by 
this  city  to  appraise  the  value  of  the  present  water 
works,  and  to  prepare  estimates  on  an  entirely  new 
plant.     Estimated  cost,  $100,000. 

Rockwall.  Tex. — A  press  report  states  that  as  a 
result  of  the  recent  election  the  new  Council  will 
probably  construct  a  standpipe  and  lay  water  mains. 

Salt  Lake  City,  Utah. — At  a  meeting  In  this  city 
Apr.  4  of  the  Utah  Light  &  Power  Co.  and  the  Irri- 
gation companies  of  Weber  County,  it  was  practically 
decided  to  construct  a  reservoir  in  Ogden  Canyon  to 
store  water  to  be  used  for  power  and  irrigation  pur- 
poses ;    It  win   cost  about  $300,000. 

Provo.  Utah. — N.  C.  Larsen,  City  Recorder,  writes 
it  is  probable  that  the  city  will  extend  its  water  woilts 
tills  season,  to  connect  with  springs  in  Provo  Can.voii. 
The  water  Is  now  obtained  from  river;  probable  cost 
of  work,   $25,000. 

Shenandoah,  Va. — Engr.  D.  G.  Adelsberger.  722 
I'ennsylvanla  Ave..  Baltimore,  Md.,  writes  that  the 
city  of  Shenandoah  wishes  to  give  a  franchise  for 
water  works  on  gravity  plan;  4Vj  miles  of  pipe  from 
the  city  to  water  source ;  water  source  has  700  ft. 
elevation  :  pipe  line  will  be  cut  In  two  parts  to  lessen 
pressure;  probable  cost  of  work.  $28,000  to  $30,000. 
according  to  size  of  reservoir  decided  on. 

Richmond,  Va. — 1'].  E.  Davis,  Asst.  Supt.  of  Water 
Wks..  writes  that  the  following  contracts  have  been 
awarded,  bids  opened  Apr.  6  :  For  e.  I.  pipe  from  4  to  . 
24-ln.,  to  Hunter  Frischkorn  at  $29.75  to  $28.05  per 
ton,  and  special  castings,  2%  cts.  per  lb. ;  valves  from 
6  to  24-ln.,  to  the  Southern  Ry.  Supply  Co.,  from 
$9.34  to  $150.50  ea.,  and  Are  hydrants,  to  Smith- 
Courtney  Co.,  $24.50  ea.  Contractors  all  of  Rich- 
mond.    Bids  for  standpipe  under  consideration. 

Ooldendale,  Wash. — The  city  is  stated  to  have  pur- 
chased the  water  works  from  Hess  &  Cooper,  and  will 
make  improvements  in  tlie  pipe  line. 

Pomcroy.  Wash. — It  Is  stated  that  bids  are  wanted 
Apr.  21  for  5.000  ft.  of  10-ln.  2  lap-weld  steel  pipe. 
9,935  ft.  of  8-ln.  No.  1  lap-weld  steel  pipe,  300  ft.  4-ln. 
No.  1  pipe  ;  also  7  4-ln.  hydrants.  3  10-ln.  and  7  8-lu. 
gate  valves,  reducers.  Y's,  T's,  etc.  S.  S.  Russell,  City 
Clk. 

Binton,  W.  Va. — The  Hunter  Wate;,  Light  &  Sup- 
ply Co.,  of  Hinton,  has  been  Incorporated,  with  a  cap- 
ital of  $120,000.  to  supply  Hinton  and  Avis  with 
water.  Incorporators  :  O.  M.  Lance  and  S.  H.  Hicks, 
of  Kingston,  Pa. ;  T.  F.  Ryman,  of  Wllkesbarre,  Pa., 
and  others. 

Grantsburg,  Wis. — See  "Power  Plants,  Gas  and 
Electricity." 

Sheboygan,  Wis. — The  citizens  are  stated  to  have 
voted  on  Apr.  7  to  construct  new  water  works ;  prob- 
able cost,  $200,000. 

Baraboo.  Wis. — The  Baraboo  Water  Co.  has  lieen 
organized,  with  a  capital  of  $50,000,  by  W.  G.  Maxey, 
of  Oshkosh.  and  G.  Garrltt  and  F.  H.  Deane.  of  Bara- 
boo, who  recently  purchased  the  water  works  at  fore- 
closure sale  tor  $75,000. 

Madison,  Wis. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Fennimore,  W<s.— Wm.  Weaver.  Village  Clk.,  writes 
that  it  was  voted  Apr.  7  to  construct  water  works. 

Ft.  D.  A.  Russell,  Wyo. — See  "Government  Work." 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Maniton,  Colo. — The  citizens  are  stated  to  have 
voted  Apr.  7  to  Issue  $18,000  bonds  for  a  sewerage 
system.     E.   E.  Nichols,   Jr.,  Mayor. 

Denver,  Colo. — The  Oasis  Ditch  &  Reservoir  Co.  has 
been  Incorporated  by  Geo.  J.  Humbert.  Edw.  A.  Smith 
and  Henry  .1.  Porter,  with  a  capital  stock  of  $10,000. 
to  construct  a  ditch  in  Adams  County  and  the  city 
and  county  of  Denver,  draining  water  from  Long 
Branch  and  Second  Creek  and  adjacent  watersheds.- 

Vew  Haven,  Conn. — The  lowest  bid  opened  on  Apr. 
8  by  the  Dent,  of  Pnlx  Wks.  for  a  sewer  In  Lombard 
St.  Is  stated  to  have  been  submitted  by  Thos.  F. 
Maher,  for  $13,540. 
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Hartford,  Conn. — Henry  V.  Smith,  City  CUt.,  writes 
ttiat  it  was  voted  Apr.  6  to  expend  about  $80,000  for 
tl»e  relief  of  the  Franljlin  Ave.  sewer  district.  Ac- 
cording to  local  press  reports,  it  is  proposed  to  do 
the  woric  in  3  sections.  A,  B  and  C. 

Harranl,  III. — Bids  will   be  received  until  Apr.  25 

fur  digging  a'  drain  atwut  4^   miles  long,  10  ft.  deep 

and   Vi  tu  wide ;   prot>able  cost.  $7,500.     C.  J.    Hen- 
flriclts.  Attorney,  Harvard. 

DanriUe,  111. — See  "Paving  and  Roadmalcing." 

I  uiilo,  /nd.  Tcr. — See  "Water." 

Linton,  Inil. — See   "Paving   and   Roadmaking." 

Eldortt,  la. — The  citizens  arc  stated  to  have  voted 
Mar.  30  to  issue  110,000  bonds  for  the  construction 
of  a  sewerage  system. 

Independence,  la. — Elds  will  be  received  Apr.  20 
liy  the  Sewer  Com.  of  the  City  Council  for  furnishing 
material  and  constructing  a  sanitary  sewer.  A.  Lit- 
tiejohn,  Cbmn. 

Louisville,  Kg. — The  Mayor  in  bis  annual  message 
to  Council,  Apr.  7,  urged  that  an  ordinance  lie  passed 
providing  for  submission  to  voters  the  proposition  to 
issue  iKtnds  to  make  the  sewerage  system  adequate. 

Hangar,  lie. — It  is  stated  that  the  trunk  line  sewer 
is  to  tie  extended,  at  a  cost  of  $10,000.  John  M.  Ward, 
Supt. 

Plymouth,  Mats. — Of  the  bids  opened  Apr.  4  tor 
constructing  a  sewer  system,  the  award  has  been  made 
to  C.  K.  Trumbull,  at  $22,458.  Details  of  his  bid  are  : 
420  ft.  15-ln.  pipe,  $1.05;  1.900  ft.  12-in.  pipe,  85 
cts. ;  2,800  ft.  10-in.  pipe,  81  cts. ;  9,450  ft.  8-ln.  pipe, 
$1.04 ;  1.880  ft.  6-in.  pipe,  60  cts. ;  500  ft.  4-in.  sub 
drain,  45  cts. :  156  ft.  14-ln.  c.  1.  water  pipe,  $4 :  1,300 
ft.  of  12xl8-ln.  wooden  box.  $1.50;  20  ft.  of  24-ln.  vit. 
pipe,  $1.80 ;  700  ft.  6-in.  standpipe,  30  cts. ;  505  vert. 
ft.  brick  manhole,  $4  ;  50  en.  yds.  concrete,  $7  :  50  cu. 
yds.  rock  eic.,  $5 ;  1,000  cu.  yds.  embankment,  40  cts. ; 
200  lln.  ft.  special  foundation.  $1.50 ;  20  cu.  yds.  rip- 
rap, $1.50;  63  manhole  rings  and  covers,  $15. 

Fitchburg.  Mass. — David  A.  Hartwell,  City  Engr., 
writes  that  the  following  contracts  have  l)een  award- 
ed for  furnishing  material  during  1903  to  the  High- 
way Dept..  bids  for  which  were  received  by  the  Bd. 
St.  Comrs.  Apr.  13 :  To  Jere.  Crowley.  23  Belmont 
St,  sidewalk  concrete  at  40,  55  and  70  cts.  for  1, 
2  and  3  layer  work  ;  B.  A.  Cook  &  Co.,  237  Main  St., 
sewer  pipe  at  67  per  cent,  discount,  car  load  lots ; 
E.  A.  Goodrich.  99  Summer  St.,  sewer  brick  at  $8  per 
M.,  delivered  on  streets:  Jere.  Shea,  578  Main  St.. 
for  granite  curbing  at  45  and  60  cts.  per  lln.  ft.,  and 
for  granite  flagging  at  47  cts.  per  lln.  ft.,  and  to  O. 
E.  Lltchfleld,  14  Arlington  St.,  broken  stone  at  75 
cts.  per  ton  at  crusher.  Contract  for  sewer  castings 
not  yet  awarded. 

Palmer,  Mats. — T.  F.  Foley,  Town  Clk.,  writes  that 
it  is  proposed  to  construct  a  sewerage  system,  at  a 
cost  of  $5,000. 

Winchester.  Mass. — E.  D.  Fletcher,  Town  Engr., 
writes  that  It  Is  proposed  to  lay  about  1,000  ft.  30-ln. 
concrete  (Portland  cement t  storm  water  sewer  (town 
labor)  ;   estimated   cost,    $4,000. 

Fairharcn.  3fn««.— The  citizens  are  stated  to  have 
voted  Apr.  9  to  build  3.800  ft.  of  sewer  In  Pease  dis- 
trict, at  a  cost  of  $23,150. 

Lotoell,  lfo*».— The  City  Council  has  adopted  a  res- 
olution providing  for  the  Issue  of  $50,000  bonds  for 
sewer  construction. 

SKompscott,  Mass. — It  is  stated  that  $50,000  has 
lieen  appropriated  to  cover  the  extra  expense  of  sewer 
construction  made  necessary  by  vote  to  have  connec- 
tions made  to  the  sidewalks  as  work  on  the  surface 
mains  progresses. 

«"o/difarcr,  Mich. — The  Senate  has  passed  a  bill 
nulhorlzlng  this  city  to  build  a  sewerage  system. 

SI.  Paul.  Minn. — The  contract  for  the  construction 
of  a  sewer  on  Oxford  and  Sherburne  Sts.  is  stated  to 
have  been  awarded  to    P.   J.    Ryan,  for  $8,743. 

According  to  press  reports.  City  Engr.  Rundlett 
estimates  that  the  St.  Anthony  Park  sewer  will  cost 
al>out  $250,000. 

Minneapolis,  Minn. — A.  P.  Erlekson,  Clk.  Bd.  Co. 
Comrs..  writes  that  the  contract  for  furnishing  '50 
tons  of  12  to  44-in.  Iron  or  steel  culvert  pipe  (bids 
opened  Apr.  6)  has  l)een  awarded  to  Harris  Macb.  Co.. 
of  Minneapolis,  Minn.,  at  $40  per  net  ton  f.  o.  b. 
wagons. 

The  Council  Com.  on  Sewers  is  stated  to  have  on 
Apr.  6  awarded  the  following  contracts :  For  sewer 
lirlck.  to  the  Wisconsin  Pressed  Brick  Co.,  for  100.000 
bricks,  and  the  Menominee  Hydraulic  Co.  for  50,000. 
at  $10.15  per  M. :  castings,  to  the  Northwestern 
Foundry  Co.  at  $52  per  ton,  and  for  all  sewer  piping 
needed,  to  the  Red  wing  Sewer  Co. 

Oulfport,  Miss. — See  "Water." 

Kansas  City,  Mo. — Daniel  W.  Pike.  City  Engr.. 
nrites  that  the  following  bids  for  sewer  work  In 
Sewer  DIst.  No.  9,  Dlv.  No.  5,  were  received  by  Pub. 
Improv.  Com.  on  Apr.  8:  Jas.  A.  Pringle,  $27,308 
(awarded  contract);  R.  I..  Dawson.  $29,402;  R.  J.  & 
W.  M.  Boyd.  Con.  Co..  $35,237;  Cotter.  McDonnell  P. 
&  H.  Co..  $30,834:  Parker  Washington  Co.,  $31,299; 
W.  C.  Mnlltns,  $30,128:  bidders  of  Kansas  City.  This 
work  Inclndaa  10,280  ft.  of  brick  and  pipe  sewers 
from  10-in.  to  4  ft.  2  in.  in  diameter,  31  manholes  and 
24  catch  iMsIns. 

Onttenberg,  If.  J. — The  citizens  are  stated  to  have 
voted  Apr.  7  for  the  construction  of  sewers ;  probable 
cost.  $30,000. 


Kayonne.  .V.   J.- 
the  City    Council  for  constructing  sewers 


and  R.  16th  Sts. 


Bids  win  i>e  received  Apr.    21  by 
)r  constructing  sewers   In   W.  43d 
W.  H.  Hamilton,  City  Clk. 


Albany,  X.  V. — Bids  will  be  received  Apr.  20  by  the 
Bd.  nf  Contract  and  Supply  for  constructing  i2-In. 
vltrlflfd  stoneware  pipe  sewer  In  portions  of  3  streets. 
Including  iiends.  branches,  house  connections,  man- 
holes and  other  appurtenances.  Isidore  Wachsman. 
Clk.   of  Bd. 

.AmityvWr,  L.  J.,  Jf.  Y.— Tile  Dlrs.  of  the  Bruns- 
wick Home  Co.  are  stated  to  have  decided  to  constnict 
a  sewerage  system,  at  a   cost  of  $15,000. 


Trot,  AT.  y. — Bids  will  be  received  until  Apr.  27  by  I'or*,  Pa, — Mayor  Gibson   in  his   message  to  Couu- 

the   Bd.   of   Sewer  Comrs.    for   constructing   sub-main  cll  suggests  that  of  the  $400,000  loan  authorized  for 

lateral  sewers,   manholes,   flush  tanks,  etc.     H.    Allen.  sewers,  the  sum  of  ^lOO.oOO  be  borrowed  during  this 

Secy.  year   so   as    to   be   available   (or   use   o£    Bd.    of   Pub. 

r      1        *.»,,-      T^.a       ,,,  ,_            .     J,     ,      ..  -.r       *  Wks.    in    prosecuting   the   work    by    engaging   a   civil 

fnr^°fhi''c:;',;J,;.nV.7;^l1?,"ik'o'*?/''^f'^??,J?''Hl.',,n  YnH  "igincer  to  draft  aSd  properly  locate  thi  sf  stem,  so 

for  the  construction   of   1,200  ft.   or  10-in.  drain  and  ,i.„f   .■,„  „,nin  sower  at   Icnst   cnn   hp   Inirt  rtiiHno^  the 

6-in.  water  pipe  In  Evans  St     Julius  F.  Frehsee,  City  ^""i.  ^"^  "'"'"  ^''^^'^  ""^  "^""^   ""^  ""  """  '>i"ng  the 

Engr.  ■" 

th^^-^  ^n^g^^.'^r^C'i^s^^ar^^iS  -^^of  2c^^Z>^^i^'^i^^^i  wx 

and  2  septic  tanks:     Albert  M.   Banker,  Gloversville,  Lebanon,  Pa. — See  "Water." 

$19,832   (awarded  contract):  B.  Gaffuey  &  Sons,   Sar-  ir„  ,„.„„,.„,     r.     r      nu         •,,    ,              .... 

atoga.   $24.538 :  Golden  &  Hall.  Troy,   $24,641  ;   Thos.  ,     » oonsocket    R    /.—Bids   will   be    received   Apr.    20 

O'Dea,   Cohoes,  $17,883    (withdrawn).     The  detail  bid  'jy    •■'>«    '^°-    O'    ^ewer    Comrs.    for    constructing   2,6.S0 

of  the  successful  bidder  is  as  follows:    976  ft.  18-ln.  'C-    s-'n-   P'Pe    sewer   with   appurtenances    in   portions 

pipe.  $1.20  per  ft:  2,200  ft.  15-in.  pipe.  $1.10;  2,582  VJ.n     ^^'l^^'^^    inank   K.    Holden,    Chmn. ;     I"  rank    H. 

ft  12-ln.,  $1;  6,491  ft.  10  in.    75  cts.  :  4,913  ft.   8-in.,  *"'ls,   City   Engr. 

»cn'"?,--ol'l,'"*°''°'*®;    V^.Va^^'^'-    Ik?"^'?,-}?"''^' „*A"  Coluvibia.   S.   C— Bids   will   soon   be   asked   for   in- 
$80:   .iiO   bbls.    cement   $2.40   per  bbl. :    2o0  cu.   yds.  stalling  a  sewerage  system  in  South  Carolina  College; 
concrete,  $4  per  cu.  yd.,  and  2oO  cu.  yds.  excav.,  $2.50.  appropriation,   $7,500. 
Stone   and    cement  furnished   by   village   for   all   con- 
crete.     Engineer,  Saml.  Mott,  of  Saratoga  Springs.  .ibadtcii,  .V.    U. — It  is  stated  that  bids  are  wanted 

„        .  V      •■.,,,      .r™.     ...,       .       ,.-j     «       .        ,  t.  -^'^y  1   f"i'  constructing  8,800  ft.   of  sewer,  estimated 

Canajohane,  N.  1'.— The  following  bids  for  furnish-  ,„  cost  $12,000.     D.   C    Washburn,  City  Engr. 

ing  material  and  constructing  a  sewer  system  were  re-  •"        " 

celved  by  Bd.  Village  Trus.  Apr.  8 :    Albaugh  &  Beck-  Nashville,   Tenn. — The  Bd.    of   Pub.   Wks.   is   report 

with,  Schenectady,  $57,436 ;  W.  H.  Cookman.  Niagara  ed  to  be  about  to  ask  for  bids  for  work,  to  cost  about 

i'^alls,   $44,006;   C.   Dwyer,  Amsterdam,   $47,568;    Eve-  $60,000,  In  connection  with  the  Improvement  of  Mur- 

line  Contracting  Co.,  Waterford,  $32,361 ;  A.  M.  Bank-  phy  property,  taken  into  city  by  recent  act  of  Legls- 

er,    Gloversville.   $39.034 ;   F.   N.    Lewis  &   Co.,   Herki-  lature.      A    sewer  about    2,430   ft    in    length,    varying 

mer.  $39,000;  Fr.  Pidgeon,  Saugerties,  $40,088;  John  from  9  to  O'A  ft,  will  be  built  through  the  property. 

N.     Slegrlst.     Utlca.     $40,789 ;    J.     Vaughn.     Stamford,  A    tract    of    66    acres    is    to    be    laid   off    into    streets. 

N.  Y.,  $34,000,  and  Robt  H.   Strong,  Albany,  $32,305  which  are   to  be  macadamized  and  graded, 

(irregular).  The  work  includes  27,742  ft  of  pipe  sew-  Bids   will    be  received  Apr.   30  by  the  Bd.   of  Pub. 

ers  from  8  to  20  In.  in  diameter,  32  manholes  and  2  Wks.  for  constructing  an  extension  of  the  Lick  Branch 

flush  tanks.      The  trench   Is  expected  to  average  6  to  sewer,  being  about  2,500  ft.  long  and  requiring  about 

7  ft.  In  depth  and  will  be  excavated  in  limestone  rock  14,500  cu.  yds.  excavation  and  about  1,750,000  bricks; 

and  alluvial  and  clay  soil.     Morrell  Vrooman,  of  Glov-  also   for   constructing  and   laying   lateral   pipe  sewers 

ersvlUe,  Is  the  F.ngr.  and  water  mains,  grading  and  macadamizing  portions 

...   ■     .,;       «      .^   •       ^  ^  ^   ^^   ..   ,.. ,                    ^   ,  "'8  streets.     Wm.  W.  Southgate,  City  Engr. 

Platn  Ciiy.  O. — It   is   stated   that   bids   are  wanted 

Apr.   24   for  constructing  main,   sub  main   and   lateral  Ft.  Ringgold,  Tex. — See  "Government  Work." 

sewers.     J.  R.   Woods,  vTllage  Clk.  Beaumont.  T™.-Kids  will  be  received  until   May  5 

Troy,  O. — Bids  will  be  received  Apr.  27  by  the  Bd.  Ijy    W.    A.    Ives.   City   Secy.,    for   constructing  approxi- 

of    Sewer    Comrs.    for    furnishing    material    and    con-  mately  $75,000  worth  of  brick  and  pipe  sewers.     Aler- 

structing  main,  sub-main  and  lateral  sewers  with  man-  I'itt  W.  Yeater,  City  Engr. 

holes,  flush  tanks  and  other  necessary  appurtenances.  Tacomu,     Wash. — Norton    L      Taylor     City     Engr 

Horace  Allen,    Secy.  writes    that   Geo.    Milton    Savage,   of    Tacoma     has   re- 

Glenville,  O.— Bids  are  wanted  May  4  for  construct-  'i'J'.y^^.c^''"'   contract   for  sewers   in    Dist    No.'  127    for 

Ing  sewers  in  portions  of  St  Clair  St.  and  Lakevlew  ?„,',','?'  5  ",or.    .  '^'??P''.'.-.i'^,,.^,5<^°™*'  ^"'  ^^^  sewers 

Ave.      B.   F.  Davles,  Jr.,  Village  Clk.  '"  "'^t-  ^"-  129.  for  $4,23.    (bids  opened  Apr.   1). 

„     ,          ....     ^      r>,  1                    ,.  J    .         01    .      *  Milwaukee,  Wis. — Bids  will  be  received  by  the  Bd 

Portsmouth,  O.-^Blds  are  wanted  Apr.  21   for  fur-  of  Pub.  Wks.  until  Apr.  23  for  constructing  pipe  sfw^ 

nishlng    materia     for    constructing     the     Jackson    St  ,.,.5  in  3  streets  In  W.  .Sewerage  Dist  "and  in  2  streets 

\1SSM',  lt':M"'l8^'aur^S^ii,.'^?i;';?i'e^%'lwr?f^'Jf1^  '"  «■  ,«'^--«f  I>'"-     ^has.   J.   Poetsch.  City  Engr. 

catch  basins  with  stone  covers  and  iron   gratings,  6  t.-icitv  """'    "  "■"~='«^     I'ower  I'lants,   Gas  and   Elec- 

manboles,  etc.     Filmore  Musser,  City  Clk.  lucity.  

BRIDGES. 

Bowling  Green,  O.— Bids  are  wanted  May.  9  for  fur-  jvew  Baven,  Conn.— Press  reports  state  that  Mavor 

nishlng  material  for  constructing  circular  pipe  sewers  joim  ^    studlev  has  received  from  Secv    of  w»,-  n^I,? 

in    portions    of    certain     streets.      Alex.    Williamson,  an  order  that  a^rtdget^list  be  taufo^^^^ 

City   Clk.  the  dividing   line   between   this  city   and   the   town   of 

Cleveland,   0.— Robt    Fisher.    Contract  Clk.,   writes  Orange,  within   1  year.      It  will  cost  about  $200,000. 

that  the  Bd.   has  recommended  that  the   contract  for  Wilmington,    Del, — Press    reports    state     that     the 

20,000  lln.  ft.  15-ln.  sewer  pipe  (bids  opened  Apr.  13)  Pennsylvania   It.   R.   Co.   contemplates   the   building  of 

be  awarded   to  the  Central  Builders'    Supply  Co.,  for  a  2-track  bridge,    with  a   52-ft.  draw,  across  Branrtv- 

$7,560.  wine  River,   this  city. 

Cleveland,   0. — The  following   bids  were  opened  on  Apr.  2  for  a  sewer  In   lona  St. —  o.  Jas.   Duff;    b. 

Chr.  Burkhart ;  c,  W.  C.  Gayer  ;  rf,  Wm.  L.  Clements ;  e,  Wm.  Kggers ;  /,  C.  T.  McCracken  &  Co.  ;  ij,  Beers 

&  Doollttle: 

Items  and  quantities.                                a                 b  c                  d                  c                  f                   </ 

Excav.,   A,   3  6.600  cu.   yds $0.99            $0.95  $0.90            $0.85            $1.07            S0.90             $0.99 

Excav..   B,   15,800  cu.   yds 99                .95  ...                 ...                 

Brick  masonry,  A.  610  cu.  yds ■     9.35              9.95  9.55            10.50            10.10            11.00               9.85 

Brick  masonry.   B.  456  cu.  yds 9.35  9.95 

No.  2  brk.   masonry.  A,  l,3.->0  cu.  yds.        7.85              7.25  8.15              9.00              9.10              8.00                8  20 

No   2  brk.  in  manhole,  B.  45  cu.  yds.        8.75              9.95  9.00              9.00              9.25            10.00                8  '0 

Portland  cem.  concr..  B,  950  cu.  yds.      11.95              9.50  8.60              9.60              9.90              8.93               9  :io 

Natural  cem.  cone,  A,  1.050  cu.  yds.        4.95              5.25  6.00              4.69              4.90              4.87                5.20 

Natural  cem.  concr..   B.  687  cu.  yds.        4.95                ...  ...                ...                ...                 ... 

Steel  in  place,  B,  42.400  lbs 12'^             .09  .06                .07                 .07                 .04                   08 

Oak  grillage.  A,  75.4  M.  ft 24.00            24.00  25.00            16.00            24.00            22.00             -'4  00 

Oak  grillage,   B.  75.5  M.  ft 24.00 

Sheeting,  etc..  A,  192.  M.  ft 16.00            16.00  18.00            18.00            17.00            17.00             19  00 

Sheeting,  etc.,  B.   192.  M.  ft .      16.00  ...  

Cast  iron  In  manhole.  A,  4.750  lbs.  .          .03                .06  .05                .04                 .06                .04                  04 

Cast  Iron  In  manhole.  B,  4,750  lbs.  .  .03  ... 

12-In.  pipe.  A,  200  ft 75                .75  1.00                .80                .95                .80                1 ''S 

12-in.  pipe,  B,  200  ft 75                ...  ... 

12-In.   Junction,    A,    16 1.00              1.00  .70              1.00              1.00              1:00               100 

12-ln.    Junction,    B,    16 1.00               ...  ... 

6-ln.    Junction,    A,    240 30                .30  .30                .30                 .50                .40                 '75 

6In.    Junction,    B,    240 30 

6-In.  standpipe.  A,  1,680  ft 25                 .35  .50                .28                .35                 .30                   45 

6  In.  standpipe,  B,  1,680  ft 25 

Catch   basin.   A,   10 40.00            39.00  40.00            40.00            40.00            38.00             4o6f> 

Catch   basin,   B,   10 40.00 

Total,    Plan    A $42.l:^5       $43,582  $45,220       $43,623       $48,096        $43,872        $46  26-' 

Total,    Plan    B 44.295          42,816  40,895          39,917          44,340          39.456           43,522 

Portland,  Ore. — Frank  T.  Dodge,  Supt.  Water  Bd.,  writes  that  the  following  bids  for  furnlshiug  38- 
200  lln.  ft.  of  4  to  20-in.  pipe,  30  tons  special  castings,  ties,  etc.,  were  received  on  Apr.  8  ;  prices  per  ton 
f.  o.   h.  cars  Portland,  Ore. : 


33 

50 


&+-»  Co 

.2  oi        Q  '^ 


Oregon   Iron  &  Steel  Co..  Portland* $42.00  $40.00  $40.00 

.Martin  I'Ipe&Fdy.  Co..  San  Francisco,  Cal.    41.00     41.00  41.00 

W.  I).   IIofluR  &  Co..  Seattle.   Wash 43.00     42.00  41.00 

R.  D.  Wood  &  Co..  Philadelphia,   Pa 43.00     43.00  43.00 

•Awarded  contract. 


$39.50 
41.00 
41.00 
42.50 


$311.50 
41.(10 
41.00 
42.50 


$39.00 
41.00 
41.0(1 
42.50 


.e-c 

D.  O 

$39.50 
41.00 
41.00 
42.50 


;£.= 


$0.0.35 

.035 
.035 
.034 


$52,554 
54.498 
54.808 
56.53;! 


Bunbury,  Pa. — J.  Hummel  Slear,  City  Clk.,  writes 
that  the  Council  Is  discussing  the  question  of  con- 
structing  a  sewerage  system. 

Allentoion,  Pa. — A  correspondent  writes  that  the 
city  win  let  contracts  for  about  $20,000  worth  of 
sewers  on   Ma.v  5th. 

Vew  Kensington,  Pa, — See  "Street  Cleaning  and 
Garbage  Disposal." 

Washington,  Pa. — Bids  will  be  received  Apr.  20  by 
the  Town  Council  for  constructing  about  6.205  ft.  6 
and  8  In.  sewer  pipe ;  also  about  3,500  ft  4-ln.  house 
l>ranch  sewer  In  portions  of  5  streets.  J.  K.  Weir, 
Secy. 

McHherrytoum,  Pa. — The  Hanover  Sewer  Co..  of 
Hanover.  Is  stated  to  have  petitioned  Town  -Council 
for  a   franchise  to  construct  a  sewerage  system  here. 


Washington,  D.  C. — Local  press  reports  state  that 
all  bids  received  for  constructing  a  highwav  bridge 
across  Potomac  River  have  been  rejected,  the  lowest 
received   being  In  excess    of  the  appropriation. 

Oen.  Gillespie,  according  to  local  press  reports,  bus 
approved  the  recommendation  of  Col.  Allen  to  award 
the  contract  for  constructing  Pier  No.  5  of  the  Aque- 
duct Bridge  to  the  Penn  Bridge  Co.,  Beaver  Falls. 
Pa.,  at  $54,956. 

Kansas  City,  Kan. — Mayor  Craddock  has  signed 
the  contract  for  a  viaduct  which  is  to  be  constructed 
by  the  Union  Pacific  and  Rock  Island  Railroads  and 
the  Metropolitan  St   Ry.  Co.,  at  10th  St 

Topcka,  Kan, — The  Co.  Comrs.  have  decided  to  con- 
struct a  92-ft.  steel  bridge  across  Mission  Creek. 
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Columbia,  Kii. — It  Is  stated  that  the  Adali-  Fiscal 
Court  win  bullii  an  lion  bridge  across  Kiissell  Creek 
near  Columbia. 

Peoria,  III. — Bids  will  be  received  Apr.  28  by  Uobt. 
M.  Orr,  City  Cllt..  for  improvins  the  approaches  to 
the  Upper  tree  bridge  across  Illinois  Kiver  in  I'eoria 
Township. 

Muncie,  Intl. — The  Indiana  Bridge  Co.,  of  Muncle, 
Is  re_i)orted  to  have  secured  the  contract  to  construct 
2  bridges  in  Delaware  Co.,  at  $6,000  each. 

Frankford,  Intl. — Bids  will  be  received  May  6  by 
the  Co.  Comrs.  for  constructing  several  small  steel 
bridges.      Lincoln  Cox,   Chmn. 

liamior.  Me. — City  Eugr.  Coombs  Is  preparing  plans 
for  a  bridge  to  be  built  from  Water  St.  West  Side 
to  Washington  St. 

Wcstcrnport,  Mil. — The  Allegany  Co.  (.Vld. )  Comrs. 
and  the  Mineral  Co.  (W.  Va.)  Comrs.,  according  to 
reports,  are  contemplating  the  construction  of  a  steel 
bridge  across  I'otomac  Kiver,  to  take  the  place  of 
(he  present  structure,  connecting  Westernport,  Md., 
and   I'iedmont,   W.    Va. 

Cumberland,  .Md. — It  Is  stated  that  probably  S 
bridges  will  be  built  on  the  connecting  link  of  the 
Wabash  K.  R.  between  Cumberland  and  Cherry  Run, 
each  costing,  according  to  reports,  about  $125,000. 
W.   S.   Newhall,  Ch.   Eugr.,  St.  Louis,   Mo. 

llaicrhill,  Mass. — The  Legislative  Com.  on  Bridges 
is  reported  to  be  in  favor  of  constructing  a  bridge 
across  Merrlmac  River,  in  this  city,  at  a  probable 
ccst   of   $200,000. 

North  Adams,  Mass. — It  is  reported  that  the  Hooslc 
Valley  St.  Ry.  Co.  Is  contemplating  the  building  of  a 
bridge  on  its  line  to  Wllliamstown.  W.  T.  Nary,  Supt., 
Main   and   .State    Sts. 

Williainstown,  Mass. — The  Aberthaw  Construction 
Co.,  of  Boston,  Is  reported  to  have  secured  the  con- 
tract to  construct  a  concrete  arch  bridge  at  E.  Main 
St.    for    $9,000. 

Taunton,  Mass. — A  correspondent  writes  that  a 
new  draw  bridge  will  probably  be  constructed  across 
Taunton  River.     Luther  Dean,  City  Engr. 

Winchester,  Mass. — E.  D.  Fletcher,  Town  Engr., 
writes  that  It  is  proposed  to  build  a  concrete  and 
steel  highway  bridge  this  season ;  estimated  cost, 
$8,500. 

Newton,  Mass. — The  Metropolitan  Park  Comrs.  are 
reported  to  be  considering  the  building  of  a  bridge 
across  Charles  River,  between  Newton  and  Wellesley.  • 

Port  Oibson,  Miss. — The  Virginia  Bridge  Co.,  of 
Richmond,  Va.,  Is  reported  to  have  secured  the  con- 
tract to  construct  a  bridge  in  Clairborne  Co.  for 
$12,000. 

Buffalo,  N.  Y. — The  Chief  Engr.  of  Grade  Crossing 
Comn.  wrltfs  that  the  following  bids  for  viaducts  at 
I'erry  St. — «,  over  Lake  Shore  &  Michigan  Southern' 
Uy,,  and  b,  over  Erie  R.  R. — were  received,  a,  on  April 
4  "and  b,  Apr.  11:  Substructure — McKeown  &  John 
son,  a,  $106,893  (awarded  contract)  ;  6.  $67,644.  Kehr 
&  Felton,  a,  $109,007.  The  German  Rock  Asphalt  & 
(tment  Co..  a,  1|>111,0S3:  b,  $65,713.  Mosier  &  Sum 
mers.  o.  $114,632:  b,  $6.j,494.  Miller  &  Franklin,  a, 
$115,346;  b,  $63,505.  Henry  P.  Burgard,  a,  $115,556: 
(I  iS(i4.236.  E.  C.  Rumrlll,  a,  $122,098;  b,  $65,339. 
Frank  J.  Reap,  a,  $122,162  ;  b,  $63,537  (awarded  con 
ti>.ci)-  Superstructure — American  Bridge  Co..  N.  Y. 
City,  a,  $69,049  (awarded  contract)  ;  6,  $86,667 
(awarded  contract).  The  King  Bridge  Co.,  Cleveland.  O., 
a,  $74,500;  b,  $91,774.  Buffalo  Structural  Steel  Co., 
«.  .1(79.523.  The  Brackett  Bridge  Co.,  Cincinnati,  O., 
n.  $K4,145.  New  Jersey  Bridge  Co..  N.  Y.  City,  a, 
$86.833 ;  Owego  Bridge  Co.,  b,  $90,910.  Bidders  of 
lUiffalo,  unless  otherwise  mentioned. 

New  York,  N.  Y. — Bids  will  be  received  Apr.  23  by 
the  Bd.  of  Park  Comrs.  for  constructing  a  concrete 
steel  arch  bridge  with  stone  parapet  walls  and  stone 
arch  facings  over  the  Bronx  River,  at  the  crossing  of 
Bronx  and  Pelham  Parkway.     Wm.  R.  WIUcox,  Chmn. 

Syracuse,  N.  Y. — C.  .T.  Sullivan,  112  W.  Genesee 
St.,  is  stated  to  have  secured  the  contract  for  con- 
structing a  stone  culvert  over  Harbor  Brook  at  Hia- 
watha  Ave.,   for   $6,663. 

BulJalo,  N.  Y. — The  building  of  a  bridge  at  Ohio 
St.  Is  reported  to  be  under  consideration. 

Tiffln,  0. — The  Co.  Comrs.  recently  opened  a  new 
road  which  crosses  the  Sandusky  River ;  the  same 
will  require  a  bridge  about  200  ft.  long. 

Delaware,  O. — It  Is  stated  that  plans  are  being 
prepared  for  a  240-ft.  bridge  which  is  to  be  built  by 
the  I'nion  Electric  Ry.  Co.  acro.ss  Scioto  River,  this 
city,  at  a  probable  cost  of  $12,000. 

Portland,  Ore. — The  building  of  a  steel  bridge  at 
Grand  Ave.   Is  being  considered. 

Astoria,  Ore. — It  is  stated  that  bids  are  wanted 
May  5  for  constructing  a  steel  (Jraw  bridge  across 
Lewis  and  Clark  River.     J.  C.  Clinton,  Co.  Clk. 

Harriaburu,  Pa. — Bids  will  be  received  May  5  by 
the  Bd.  of  Comrs.  of  Pub.  Grounds  and  Bldgs.,  for 
rebuilding  the  substructure  and  superstructure  of  the 
bridge  over  Schuylkill  River  near  Auburn.  Jas.  M. 
Shumaker,  Supt. 

Pottstown,  Pa. — Local  press  reports  state  that  the 
Philadelphia  &  Reading  R.  R.  Co.  has  submitted  to 
the  Boro.  Highway  Comrs.  plans  for  a  bridge  which 
said  Co.  proposes  to  build  at  Kelm  St.,  this  city. 
Wm.  Hunter,  Ch.  Engr.,   Philadelphia. 

Allentown.  Pa. — Mayor  Lewis,  according  to  local 
press  reports,  has  vetoed  the  ordinance  appropriat- 
ing $35,000  to  construct  a  bridge  at  Allen  St. 

Woonsocket,  R.  I. — The  Finance  Com.  has  recom- 
mended to  the  City  Council  the  appropriating  of  $30,- 
000  tor  the  reconstruction  of  the  Globe  bridge  at  So. 
Main  St. 

Carthaue,  Tenn. — A  bill  has  passed  the  Senate  au- 
Ihorlzlng  Smith  County  to  appropriate  $60,000  for 
building  brIdgPH. 

Nashville,  Trnn. — It  Is  reported  that  the  Louisville 
&  Nashville  R.  R.  Co.  has  completed  plans  and  specl- 
licntlons  fur  liuibling  a  bridge  over  Red  River  near 
Adams  Station  on  the  Henderson  Division.  R.  Mont- 
fort,  Ch.   Engr.,  Louisville,  Ky. 


Tacoma,  Wosh.^The  City  Council  has  adopted  an 
iirdlnance  authorizing  the  appropriating  of  $14,000 
liir  the  construction  of  a  bridge  across  Puyallup 
Kiver. 

Bids  are  wanted  Apr.  28  for  constructing  an  iron 
or  steel  bridge  about  350  ft.  long  across  gulch  ad- 
jacent to  city  reservoir,  to  be  used  to  support  sewer 
and  water  main.     R.   W.  Clark,  Comr.  of  Pub.  Wks. 

Wheeling,  W.  Va. — Press  reports  state  thatine 
bridge  engineers  of  the  Baltimore  &  Ohio  R.  R.  are 
working  on  plans  for  reconstructing  and  strengthen- 
ing bridges  on  the  Wheeling  division.  J.  M.  Graham, 
<."h.    Engr.,   Baltimore,   Md. 

Appleton,  Wis. — It  Is  reported  that  the  Chicago, 
Milwaukee  &  St.  Paul  K.  R.  Co.  will  construct  a  new 
drawbridge  In  this  city  in  place  of  present  structure. 
1).  J.   Wlttemore,  Ch.  Engr.,  Chicago,  III. 

Milwaukee,  W.is. — Bids  will  be  received  May  19  by 
the  Comr.  of  Pub.  Wks.  for  constructing  a  highway 
bridge  at  W.  Water  St.     Chas.  J.  Poetsch,  City  Engr. 

Montreal,  Que. — Local  press  reports  state  that  tiie 
Canadian  Pacific  Ry.  Co.  has  awarded  contracts  foi- 
sted bridges,  which  are  to  replace  present  wooden 
bridges,  as  follows :  69  to  the  Canada  i'oundry  Co., 
Toronto;  7  to  the  Hamilton  Bridge  Co.,  and  160  to 
the  Dominion  Bridge  Co.  They  will  vary  In  length 
from  20  to  100  ft.,  and  the  approximate  total  cost, 
according   to  reports,   is   $250,000. 

PAVING  AND  ROADMAKING. 

Kttft  Francisco,  Cal. — The  Barber  Asphalt  Paving 
Co.  is  reported  to  have  secured  the  contract  to  pave 
with  basalt  block  on  a  portion  of  3d  St.,  at  $79,120. 

lAlchflcld,  town. — Bids  will  be  received  Apr.  24  by 
the  lid.  of  Selectmen  for  constructing  a  teliord  road 
in  Lltchtield  Township.  Truman  Catlln,  1st  Select- 
man. 

Augusta,  Oa. — The  Council  on  Apr.  6  passed  a  reso- 
lution calling  for  bids  on  asphalt,  brick,  Belgian 
block  and  bituminous  macadam  for  Broad  St.,  about 
52,000  yds.     Nisbet  WIngfleld,  City  Engr. 

Boise,  Idaho. — The  Governor  has  appointed  Frank 
E.  Johnesse  superintendent  of  the  wagon  road  to  be 
built  to  Thunder  Mountain  from  Warren's  Ranch  In 
Long  Valley.  The  State  appropriated  $20,000  for  the 
work,  contingent  upon  as  much  more  being  raised  by 
private  persons.  The  proposed  road  will  be  about  "dO 
miles  in  length. 

Bloomington,  III. — It  Is  proposed  to  resurface  with 
asphalt  the  brick  pavement  on  So.  Center  St.     Elmer 
■    Kofsom,  City  Engr. 

Danville,  III. — Bids  are  wanted  Apr.  23  for  10,000 
yds.  pavement,  5,000  ft.  stone  curbing  and  3,500  ft. 
of  8-In.  sewer.      W.  H.  Martin,  -City  Engr. 

Chicago,  III. — Bids  will  be  received  Apr.  22  by  the 
Bd.  of  Local  Improv  for  grading,  curbing  and  pav- 
ing with  asphalt,  vitrified  paving  •  brick,  granite 
blocks,  etc.,  portions  of  numerous  streets.  Andrew 
M.   Lynch,   Pres.  of  Bd. 

Molinc,  III. — An  ordinance  has  been  adopted  by  the 
City  Council  to  lay  this  year  3  miles  of  cement  and  7 
miles  of  tile  sidewalks,  at  an  estimated  cost  of 
$29,890. 

VInita,  Ind.   Ter. — See  "Water." 

Ttrrc  Haute,  Ind. — Local  press  reports  state  that 
the  City  Engr.  has  been  instructed  to  prepare  ptons 
and  specifications  for  paving  with  brick  on  a  portion 
of  4tb  St.  ^ 

Elwood,  Ind. — The  City  Council  has  recommended 
the  construction  of  nearly  $100,000  worth  of  street 
and  sidewalk  improvements. 

Linton,  Ind. — I'ress  reports  state  that  the  City 
Council  is  receiving  bids  for  paving  with  vitrified 
brick  the  principal  streets  of  the  city  and  for  a  sew- 
erage system. 

Versailles,  Ind. — Bids  are  wanted  May  5  for  con- 
structing 5  miles  of  macadamized  road  In  Johnson 
Township.     John  A.  Spencer,  Co.  And. 

Evansville,  Ind. — Bids  are  wanted  May  9  for  12,000 
sq.  yds.  asphalt  on  1st  Ave.  and  1,200  sq.  yds.  asphalt 
on  Governor  St.     Aug.  PfafBln,  City  Engr. 

Hammond,  Ind. — Bids  will  be  received  Apr.  21  for 
improving  Indiana  Boule.  and  Summer  St.  by  paving, 
curbing  and  constructing  cement  walks. 

lied  Oak,  la. — Evan  J.  Evans,  of  Red  Oak,  is  re- 
ported to  have  received  the  contract  to  pave  with 
brick  in  this  city,  at  $41,999. 

Waterloo,  la. — C.  Wilson,  City  Engr.,  writes  that 
the  following  bids  for  paving  abont  70,000  sq.  yds. 
with  brick  and  for  17.400  ft.  curb  were  received  on 
Apr.  10 — a,  Flint ;  6,  Purington  ;  c,  Galesburg  :  Wm. 
llarrlbin,  Iowa  City,  a,  $1.36  ;  b,  $1.49  ;  c,  $1.53  ;  curb, 
35  cts.  ;  total  for  Flint  block,  $91,634  (awarded  con- 
tract). Snouffe  &  Ford,  Cedar  Rapids,  la.,  a,  $1.38; 
b,  $1.48;  curb,  40  cts. 

Ft.  Riley,  Kan. — See  "Government  Work." 

Atchison.  Kan. — Fred  Glddlngg,  City  Engr.,  writes 
that  the  following  bids  for  paving  So.  6th  St.  with 
brick,  about  15,802  sq.  yds.  paving,  10,596  lln.  ft. 
concrete  curbing,  and  5,332  ft.  of  brick  sidewalks, 
were  received  by  City  Council  Apr.  10 :  J.  McGuire, 
,  Leavenworth,  $41,226 ;  C.  Crawford,  Atchison,  $42,- 
518;  Thos.  Beattle,  Atchison,  $42,610;  O.  B.  Seip, 
Atchison.  $41,375 ;  Kackcliffe  &  Gibson,  St.  Joseph. 
Mo.,  $39,923.  The  lowest  bid  being  above  the  esti- 
mate, all  bids  were  rejected  and  will  again  be  re- 
ceived  on   May   4th. 

The  city  has  purchased  a  15-ton  steam  roller  from 
the  Kelly  Springfield  Road  Roller  Co.  Fred  Glddlngs, 
City   Engr. 

Opelnusas,  La. — Bids  will  be  received  May  1  by 
Mayor  B.  A.  Llttell  for  constructing  about  13,640  ft. 
cement,  shell  and  dirt  sidewalks,  with  brick  and  wood- 
en curbing. 

Alexandria,  La. — Bids  will  be  received  until  May 
12  for  paving  with  brick  on  Elliott  and  Jackson  Sts., 
approximately  8,500  and  10..500  sq.  yds.  respectively, 
and  for  paving  with  either  brick  or  asphalt  on  .3d 
St.,  approximately  19,000  sq.  yds.  F.  M.  Welch, 
Mayor 


Lenox,  Mass. — At  a  recent  town  meeting  it  was 
\oted  to  appropriate  $20,(W0  tor  a  state  highway 
from  Church  hi, I  to  the  Piltslield  line,  on  the  condi- 
tion that  the  state  highway  commission  allot  a  like 
sum  for  the  construction  of  about  3'/j  miles  of  road. 

Westtield,  i/ass.— Town  Engr.  O.  E.  Parks  estimates 
the  cost  of  paving  Park  Sq.  as  follows  :  Vitrified  brick 
with  concrete  base,  $22,500;  asphalt,  $25,700;  mac- 
adam, $7,000 ;  granite  blocks  with  sand  foundation, 
•1.19,000,   and    with   concrete  and   pilch,    $27,500. 

Boston,  Mass. — The  lowest  bid  opened  by  Sunt  of 
Sts.  Jas.  Donovan,  Apr.  15,  for  paving  Broad  St  with 
S'ahlte  blocks,  was  submitted  by  W.  H.  Bills,  for 
$11, Ho. 

Fitchburg,  Mass. — See  "Sewerage  and  Sewaee  Dis- 
posal. 

at.  Paul.  Minn.~U.  L.  Gorman,  Clk.  Bdi  Pub.  Wks . 
writes  that  the  following  bids  for  paving  with  asphalt 
on  a  portion  of  tith  St.,  12,030  sq.  yds.,  were  received 
v"  V  ''».../'Jo.""''''S'',.'^^P'"'"  I'aving  Co.,  New  York, 
i((  ioX^onn  •  r?,??  ^V  *i-  S-"*'""'^y  Paving  Co.,  Chicago, 
HI..   $25,900.     This   includes  resetting  some  curbing 

l-Inal  order  for  the  paving  university  Ave.,  from 
Rice  to  Dale  St.,  with  asphalt,  estimated  cost  $45,- 
443  and  L.  ith  St.,  from  Hope  to  Phalen  St.,  with 
brick,  estimated  cost,  $45,788,  have  been  sent  to  the 
Council  by  the  Bd.  of  I'ub.  Wks.  for  approval,  and  on 
their  leturn  a  call  for  bids  will  be  Issued. 

,,P'''i"\  Barrtngton,  Mass.— Geo.  W.  Mellen,  Chmn. 
Bd.  Selectmen,  writes  that  at  the  town  meeting  in 
March,  It  was  voted  to  appropriate  $20,000  for  paving 
a  portion  of  Main  St. 

Grand  Rapids,  Mich. — L.  W.  Anderson,  City  Engr, 
^Tit"'  ,.  ?j-  f*^?  following  lump  sum  bids  for  paving 
with  vitrified  brick  on  Wealthy  Ave.  on  a  0-ln.  con- 
crete foundation,  were  ceceived  on  Apr.  3— all  local 
bidders — a.  Buckeye;  b,  Nelsonville ;  c.  Metropolitan; 
(/,  Irimble;  e,  Malvern:  Jas.  .McDermott  &  Son,  315 
Bowery,  a,  $39,980;  6,  $40,545;  c,  $40,600  (awarded 
S'io'SS?''-  'il''?'^..*  Vander  Veen,  a,  $42,533;  6, 
$42,885;  c,  $42,635;  d,  $42,485;  e,  $42,100.  L 
Schneider,  a,  .$43,485 ;  b,  $44,050  ;  c,  $43,825  :  e,  $43  - 
145,  and  RIchd.  Pickett,  $45,983.  •    •  v  •', 

tiayinaw,  Mich. — A  resolution  has  been  adopted  by 
the  Bd.  Pub.  Wks.  authorizing  the  City  Engr  to  pre- 
pare plans  and  specifications  for  paving  with  brick  on 
a  portion  of  Court  St. 

Lansing,  J/fc/i.— The  following  bids  were  opened 
Apr.  13  for  paving  Franklin  St.  with  brick  on  a  gravel 
foundation;  Geo.  H.  Kneal,  $11,750;  M.  B'ltzpatrick 
$11,775;  Kloote  &  Vander  Veen,  $11,800;  VV.  J  Kieth 
$11,864,  and  Elkhart  Constr.  Co,  $22,158. 

Marshall,  Mich. — Geo.  H.  Kneal,  of  Lansing,  is  re- 
ported to  have  secured  a  contract  for  paving  the  busi- 
ness street   in  this   city,  at  $28,100. 

St.  Joseph,  Mo. — Bids  are  wanted  May  9  for  pav- 
ing with  macadam  portions  of  Ashland  Ave.  and 
Rochester  Road.     Theo.   Stclnacker,  Co.  Surv. 

Omaha,  Neb. — Local  press  reports  state  that  a  cou- 
Iract  for  paving  Florence  Boule.,  a  distance  of  about 
a  mile,  has  been  awarded  to  the  E.  D.  Van  Court  & 
ty°n    <-""■■    at   61    cts.    per   yd. ;    probable    total   cost, 

Trenton,  N.  J. — Bids  will  be  received  Apr.  21  by 
the  Common  Council  for  paving  with  sheet  asphaltum 
and  dressed  belgian  block  portions  of  5  streets  C 
Edw.   Murray,  City  Clk. 

Woodbury,  N.  J. — The  City  Council  Is  reported  to 
have  under  consideration  the  paving  of  a  portion  of 
Cooper  St.,  at  a  probable  cost  of  $30,000. 

Newark,  N.  J.— The  St.  Com.  has  decided  to  recom 
mend  to  the  Bd.  of  l^ub.  Wks.  the  paving  with  granite 
block  of  a  portion  of  Plane  St. 

The  Barber  Asphalt  Paving  Co.  is  reported  to  have 
submitted  the  lowest  bid  tor  paving  on  Mt  Pleasant 
Ave.  with  asphalt,  at  $1.88  per  sq.  yd. — total,  $20,- 
997  :  or  with  Mack  shale  brick,  at  $1.93  per  so.  yd^ 
total,  $30,636.  i'        y    ju 

Morristotcn,  N.  J. — Bids  will  be  received  until  May 
4  by  the  Com.  of  the  Bd.  of  Chosen  Freeholders  for 
macadamizing  a  section  of  the  Newark  and  Pompton 
Turnpike,  a  distance  of  about  %  of  a  mile.  G  A 
Becker,  Dlr.  Bd.  Chosen  Freeholders. 

Vailsburg,  N.  J, — R.  C.  McMains  is  reported  to  have 
secured  the  contract  to  construct  a  speedway  from 
Vailsburg  to  Irvington,  at  $20,038. 

Freehold,  N.  J. — The  Bd.  Chosen  Freeholders  of 
Monmouth  Co.  have,  according  to  reports,  authorized 
the  following  road  improvements  :  A  stone  road  from 
Red  Bank  to  Shrewsbury,  on  Sycamore  Ave.,  2  45 
miles  long,  and  estimated  to  cost  $24,791,  and  a  stone 
road  from  Freehold  to  Colts  Neck,  estimated  to  cost 
$39,000. 

Jersey  City.  N.  J. — The  following  bids  were  opened 
by  the  Bd.  of  Freeholders  at  Jersey  City,  Apr  2,  for 
the  paving  and  Improving  of  Belleville  Turnpike  Road, 
in  Town  of  Kearny — a,  W.  A.  Noonan  &  Co.,  89  Van 
Winkle  St.  ;  6.  Jos.  T.-  Harrington.  454  Wayne  St.  ;  c, 
Edward  P.  O'Neill,  57  Concord  St.  ;  d.  Jas.  Mannix. 
61  Bright  St. :  e,  Henry  Waddlngton.  Ilobokon ;  f, 
Robt.  Wright,  E^st  Orange,  N.  J.  ;  g.  Palisade  Constr. 
Co.,   15    Exchange   PI.  : 

*i  S  S  4)  -        a' 
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« $0.30  $1.60'  $1,800.00  $600.00  $58,000 

b 65  1.10  550.00  500.00  57,025 

o 83  1.03  200.00  200.00  01.688 

d 49  .89  400.00  400.00  44,583 

e 65  1.07  500.00  .500.00  .56,158 

/ 69  .97  450.00  350.00  54,153 

g 02  1.87  11.00  11.00  51,780 

Itochester.  N.  Y. — Local  press  reports  state  that 
Whltmore.  Rauber  &  VIcinus  have  secured  the  con- 
tract for  paving  with  asphalt  on  Clllford  St..  at 
$20,000. 

Albany.  N.  Y. — -A  law  has  been  noticed  for  passage 
by  Council  for  the  resurfacing  of  So.  Pearl  St.  with 
sheet  asphalt,   about   %   of  a  mile. 
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-Veif  York.  y.  T. — Bids  will  be  received  Apr.  27  by 
I^ouls  F.  Haffen,  Pres.  Boro.  Bronx,  for  regiilatlnK. 
gntdlng.  curbing,  flagging  sidewalks  and  paring  with 
asphalt  and  asphalt  blocks  on  portions  of  numerous 
streets ;  Engineer's  estimate,  2,910  sq.  yds.  asphalt 
pavement,  iucluding  binder  course.  110,l>40  sij.  yds. 
asphalt  block  pavemeut,  1-1,770  cu.  yds.  concrete, 
12i,7!>0  cu.  yds.  earth  excavation.  198.450  cu.  yds. 
rock  excavation,  320,940  cu.  yds.  filling,  332,250  sq. 
yds.  new  flagging,  95,030  lln.  ft.  new  curbstone,  57,- 
OtXt  sq.  ft.  new  bridgestone,  11.260  lln.  ft.  12,  15  and 
20-in.   vitrified  stone  ware  pipe,  etc. 

Cohoea.  A'.  Y. — The  following  bids  were  received  by 
the  P»ub.  Improv.  Com.  (Edw.  Hayes,  Engr.)  Mar.  2G 
for  paving — a,  Columbia  St. ;  6.  Saratoga  St.  :•  <■. 
Amity  St. ;  d.  Imperial  Ave. ;  <^  Oniarto  St. :  f,  John- 
ston Ave. ;  g,  Reservoir  St.,  prices  given.'  being  per 
s<i.  yd.  :  Wuner-ljulnlan  Asphalt  Co.,  Syracuse,  as- 
phalt, a,  $2.7:!:  6,  J2.44:  c,  ?2.53;  6  and  >,  »2.32  ;  g. 
J2.48 — total,  ?103,580:  brick,  a,  $2.83;  6,  c  and  <i. 
♦2.88:  «•  and  f,  *2.77 — totaU  $119,807;  granite  block, 
a,  $3.47 :  <J,  $3.73 :  medina  sandstone,  <i,  $8.45 ;  c  and 
d,  f3.70 — 185,525 ;  catch  t>asius  on  all  streets,  $85 
ea. ;  furnishing  straight  curb  on  all  above  streets,  50 
cts.  per  ft.,  and  $1  per  ft  for  circular  curb.  Warren 
Bros.  Co.,  with  bltullthlc  pavement,  u,  $2.28  and 
$2.26:  6.  $2.05  and  $2.60:  c,  $2.35;  d,  $2.43;  e,  $2.42 
and  $2.38  ;  f,  $2.35  and  $2.28  ;  y,  $2.45  ;  catch  basins 
on  all  streets,  $85  ea. ;  straight  curb,  50  cts.  per  ft., 
and  circular  curb,  $1.07  per  ft. — total,  $105,150. 
Barber  Asphalt  Paving  Co.,  sheet  asphalt,  «,  $2.31 ; 
6,  $2.38;  c.  $2.24;  d.  $2.31;  e.  $2.19;  f,  $2.22;  y. 
$2.33 — total,  $103,091 ;  medina  sandstone,  u  and  d, 
$3.05 ;  brick,  a,  $2.50 ;  6  and  c,  $2.53  ;  d,  $2.51  ;  e, 
$2.50;  g.  $2.55 — $112,243:  and  catch  basins,  $80, 
$85,  $95  and  $100  each  according  to  the  street  and 
kind  of  pavement  used.  Straight  curb,  50  cts. ;  cir- 
cular curb,  95  cts.  and  $1.  There  will  be  required 
about  40,314  yds.  pavement  and  18,459  ft  granite 
curbing. 

Slbany,  A".  T. — Bids  will  be  received  Apr.  20  by 
the  Bd.  of  Contract  and  Supply  for  furnishing  mate- 
rial for  improving  portions  of  3d  St.  by  grading,  curb- 
ing and  paving  the  carriage  way  wltn  vitrified  pav- 
ing block,  repairing  and  laying  sidewalks  with  flags 
and  vitrified  bricks  and  building  receiving  basins. 
Isidore  Wachsman,   Clk.  of  Bd 

BrooUyn,  .V.  Y. — Bids  will  be  received  Apr.  29  by 
J.  Edw.  Swanstrom,  Boro.  Pres..  for  regulating,  grad- 
ing, laying  sidewalks,  and  paving  with  asphalt  and 
granite  on  concrete  and  sand  foundation  portions  of 
14  streets ;  engineer's  estimate,  31,409  sq.  yds.  as- 
phalt, 6,208  sq.  yds.  granite  block  with  sand  joints, 
4,737  cu.  yds.  concrete,  53,210  sq.  ft.  cement  side- 
walk,  9,246  lln.  ft.   concrete  curb,  etc. 

Bids  will  be  received  Apr.  29  by  the  Boro.  Pres.  for 
furnishing  material  for  constructing  56,435  sq.  ft. 
cement  concrete  sidewalks  on  portions  of  various 
streets :  also  for  regulating  and  repaving  with  wood 
block  navement  on  a  concrete  foundation  portions  of 
5  streets :  engineer's  estimate,  10.040  sq.  yds.  wood 
block  pavement.  4  In.  thick  ;  1,790  cu.  yds.  concrete. 
Including  mortar  bed  ;  4,020  lln.  ft.  new  curbstone,  etc. 

Hamburgh  y.  Y. — The  macadamizing  of  Main  and 
a  portion  of  Union  Sts.,  at-  an  estimated  cost  of  $17,- 
000,   Is  reported   contemplated. 

Oenero,  K.  Y. — Press  reports  state  that  the  Bd. 
Pub.  Wks.  has  decided  to  pave,  during  the  coming 
summer,  the  following  streets:  With  brick,  on  Wads- 
worth  and  Castle  Sts. ;  Bradford,  with  Medina  stone, 
and  Lake  St.,  with  macadam. 

Press  reports  state  that  bids  will  be  received  Apr. 
23  for  $46,500  street  Improvement  bonds. 

\ew  York,  N.  Y. — The  following  ai-e  the  lowest  bids 
opened  on  Apr.  7  by  J.  A.  Cantor,  Pres.  Boro.  of  Man- 
hattan, for  asphalt  paving  on  present  pavement  relald 
as  foundation  on  39  streets,  and  have  been  recom- 
mended for  award:  Uvalde  Asphalt  Paving  Co.  (16 
streets),  $159,281  ;  Barber  Asphalt  Paving  Co.  (14 
streets),  $98,878;  Asphalt  Constr.  Co.  (7  streets), 
S79,e07:  Continental  Asphalt  Paving  Co.  (1  street), 
$4,986.  and  Sicilian  Asphalt  Paving  Co,  (1  street), 
$5,688. 

The  following  are  details  of  the  two  largest  of  the 
above   contracts — a.   Asphalt   Constr.    Co. ;    6,    Barber 
Asplialt  Paving  Co. ;  c.  Century  Constr.  Co. : 
106th    St. — Ist   to   Lexington    Aves. 
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a $1.10  $0.40  $5.50  $0.85  $0.35  $20.  $21,741 

It l.H       .42     5.48       .89       .38     20.     22,228 
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131st  St. — Park  to  8th  Aves. 
IZ.OOO   12,100     SSO       6,270      260        i3 

a $1.10  $0.30  $5.50  $0.85  $0.35  $20.  $24,926 

b 1.12       .40     5.48       .89       .38     20.     26,628 

c 1.30       .33     5.50       .87       .40     20.     27,827 

A  preliminary  Injunction  was  granted  the  Barber 
Asphalt  Paving  Co.  Apr.  13  to  prevent  J.  A.  Cantor, 
Pres.  Boro  of  .Manhattan,  from  entering  Into  a  con- 
tract for  paving  7th  Ave.,  from  110th  to  120th  Sts..  with 
Warren  Bros.'  bituminous  macadam,  bids  for  which 
were  to  have  been  opened  Apr.  15. 

Buffalo,  N.  Y. — Bids  are  wanted  Apr.  24  for  repav- 
log  Perry  St..  a  distance  of  about  450  ft.  Francis  G. 
Ward,  Comr.  Dept.  of  Pub.  Wks. 

aienville.  O. — Bids  are  wanted  May  4  for  grading. 
paving  and  Improving  with  asphalt  or  bituminous 
macadam  portions  of  St.  Clair  St.  B.  F.  Davles,  Jr., 
VlUaxe  Clk. 

Pottttoicn,  Pa. — The  Town  Council  has  passed  a 
reaolutlon  for  3,500  yds.  additional  street  paving. 
Tbos.   Kochel,  Chmn.  Highway  Com. 

Lebanon,  Pa. — See  "Water." 

Butler,  Pa. — Bids  will  be  received  Apr.  21  by  11. 
E.  Coulter,  Secy. 'Town  Council,  for  grading,  curbing 
and  paving  portions  of  W.  Penn  St. 

Brie,  Pa. —  Frank  P.  Coyle  Is  stated  to  have  secured 
the  contract  for  paving  on  a  portion  of  16th  St.,  at 
$1.62  per  m\.  yd.  for  Mack  brick,  and  60  ots.  per  ft. 
for  curbing.  They  also  recelveil,  according  to  reports, 
the  contract  for  paving  on  12th  St.,  at  $1.91  per  sq. 
jA.  for  Hack  brick ;  total,  $8,707. 
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Braddock,  Pa. — Bids  will  be  received  Apr.  22  by 
Wm.  Howat,  Supt.  Pub.  Wiis.,  tor  grading  and  pav- 
ing portions  of  5  streets 

Woonsookft,  It.  I. — Local  press  reports  state  that 
$26,000  has  been  appropriated  to  pave  a  portion  of 
Clinton  St.  with  bltullthlc   paving. 

Xa^hville,  Tciin. — See  "Sewerage  and  Sewage  DIs 
posal." 

Jackson.  Tenn. — The  Co.  Court  has  decided  to  Issue 
$150,000  bonds  for  grading  all  roads  from  Jackson  5 
miles  In  every  direction. 

Beaumont,  Trr. — Bids  will  be  received  by  W.  A. 
Ives,  City  Secy.,  until  May  5  for  paving  with  brick 
or  asphalt,  and  for  curbing  with  brick,  stone  or  ce- 
ment, on  11  streets,  recjulrrne  In  all  al)out  80,669  sq. 
yds.  of  paving  and  28,202  lln.  ft.  of  curbing.  Mer- 
ritt  W.  rekter.  City  Engr. 

Hampton.  Va. — The  Hampton  Town  Council  has  de 
oided   to  issue  $25,000  street  improvement   bonds. 

t'firistianuburg.  ^'a. — The  Superv.  of  Montgomery 
Co.  have  decided  to  Issue  $20,000  In  bonds  for 
improving  the  road  between  Chrlstiansburg  and 
Hlacksburg,  the  site  of  the  Virginia  Polytechnic  lust  I 
lute. 

Siiokane,  Wash. — Bids  will  be  received  Apr.  23  by 
the  Bd.  of  l*ub.  Wks.  for  improving  by  paving,  curb 
Ing  and  glittering  portions  of  Monroe  St.  L.  H.  Han 
dley.  Secy. 

M'heeling,  W.  Va. — Bids  will  be  received  Apr.  24  by 
the  Bd.  of  Co.  Comrs.  for  macadamizing  numerous 
county   roads. 

La  Crosse,  Wis. — At  the  Council  meeting  .\pr.  10 
plans  were  ordered  prepared  for  15,000  sq.  yds.  of 
brick  pavement  and  29,000  sq.  yds.   of  macadam. 

.Milwaukee,  Wis. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Apr.  21  for  improving  portions  of 
Highland  Ave.  and  (galena  St.  by  grading  and  mac- 
adamizing.    Chas.  J.  Poetsch,  City  Engr. 

Ashland,  Wis. — The  city  will  lay  about  8  blocks  of 
asphalt  and  10  or  12  blocks  of  macadam  the  coming 
season.     M.  T.  IJozer,   City  Engr. 

Toronto,  ■  Ont. — -City  Engineer  Rust  has  recom- 
mended the  following  work :  Rosedale  Rd.,  tar  mac- 
adam, $4,850 ;  Farley  Ave.,  tar  macadam,  $3,530 ; 
Eastern  Ave.,  macadam,  $10,640 ;  Cherry  St...  mac- 
adam, $5,770  ;  Front  St.,  macadam,  $10,720.  Cement 
Concrete  Walks :  Macdonell  Ave.,  $4,438  ;  Springhurst 
Ave.,  $1,244  (east  side)  and  $1,232  (west  side),  and 
Marley  Ave.,  tar  macadam,  $4,850. 

Orillla,  Ont. — This  city  Is  arranging  to  spend  $20,- 
000  on  granolithic  sidewalks.     C.  E.   Grant,  City  Clk. 

Ottawa,  Ont. — The  ratepayers  of  Carleton  County 
propose  to  spend  $270,00(3  on  good  roads  this  sum- 
mer.    J.   P.   Featherston.  Co.   Clk. 

Montreal,  Que. — The  sum  of  $220,000  Is  to  be  spent 
at  once  on  eleven  street  squares  and  subways  in  this 
city,  $150,000  on  other  streets,  and  $35,000  on  re- 
pairing sMewalks 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Bessemer,  Ala. — The  City  Council  is  stated  to  have 
granted  the  Birmingham  Ry.  Light  &  Power  Co.  a 
franchise  to  construct  a  gas  plant. 

north  Birpiinyham,  Ala. — W.  B.  HlUhouse,  City 
Clk.  and  Trcas.,  writes  that  the  citizens  voted  Apr.  6 
to  issue  bonds  as  follows :  $15,000  for  an  electric 
light  plant,  $25,000  for  water  works,  and  $20,000  for 
2  schools. 

San  Diego,  Cal. — Press  reports  state  that  bids  will 
be  opened  June  1  for  an  electric  light  plant.  Address 
City  Clk. 

Eureka,  Cal. — It  is  reported  that  the  Van  Duzen 
Electric  Power  Co.  has  completed  surveys  for  the 
power  system  to  Eureka  and  every  point  In  Eel  River 
Valley.  Arrangements  will  be  made  for  a  plant  of 
2,000-H.-P.,  to  be  established  at  once  on  the  Van 
Duzen.  Five  other  plants  will  follow,  aggregating  a 
total  of  10,000-H.-P. 

Denver,  Colo. — The  Arapahoe  Electric  Light  & 
Power  Co.  has  been  Incorporated ;  capital,  $50,000. 
Nelson  Rhoades,  Arthur  G.  Reynolds  and  Wm.  C. 
Sterne  are  the  Incorporators. 

Littleton,  Colo. — The  citizens  are  stated  to  have 
voted  Apr.  7,  to  grant  a  franchise  to  Nelson  Rhodes, 
Jr.,  to  construct  an  electric  light,  heat  and  power 
plant. 

New  Britain,  Conn. — It  is  reported  that  the  New 
Britain  Gas  Light  Co.  has  asked  for  permission  to 
Issue  $200,000  bonds  for  extending  Its  plant, 

Quincy,  III. — The  QuIney  Gas  &  Electric  Co.  has 
sold  Its  plant  to  the  J.  T.  Lynn  Co.  It  Is  proposed 
to  lay  new  gas  mains  and  also  Improve  the  electric 
system.     J.  C.  Sloan,   Mgr. 

Des  Moines,  la. — Bids  will  be  received  Apr.  21  by 
the  Bd.  of  Pub.  Wks.  for  lighting  the  public  parks 
with  naphtha  Incandescent  mantle  lamps  of  not  less 
than  60  c.  p.  ea.  for  a  term  of  5'/4  mos.  from  May  1st. 
B.   O.   Hanger,  Chmn. 

I'totor.  la. — The  citizens  are  stated  to  have  voted 
bonds  for  a  gas  plant. 

Lewis,  la. — The  citizens  are  stated  to  have  voted  to 
grant  Stevens  Bros,  a  franchise  for  an  electric  light 
plant. 

Monroe,  La. — See  "Water." 

Vewroads,  La. — The  City  Council  is  stated  to  have 
granted  W.  H.  Fleming,  of  New  Orleans,  representing 
the  .Safety  Electric  Mfg.  Co.,  of  New  Orleans,  a  fran- 
chise for  an  electric  light  plant  and  water  works. 

Mnrshall,  Mieh. — Burdette  L.  Bowne  writes  that 
about  $7,000.  will  be  expended  In  Improvements  to 
the  gas  plant  recently  purchased. 

north  Adam,  Mich. — The  citizens  are  reported  to 
have  voted  Mar.  31  for  electric  lights. 

Schoolcraft,  Mich. — Electric  light  bonds  amounting 
to  $11,450  are  reported  sold. 
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Slayton,  Minn.-~n  is  stated  that  B.  I.  Weld  has 
secured  a  franchise  for  a  gas  plant. 

South  Stilltrutir,  Minn. — Prof.  J.  J.  Flather,  of 
Mluneapolls,  Is  stated  to  have  been  engaged  to  prepare 
plans  tor  an  electric  light  plant  and  water  works,  to 
cost  about  $23,000. 

Lestf'r  Prairie,  Minn. — W.  F.  Volkenant  is  jreported 
Interested  In  the  construction  of  an  electric  light 
plant. 

Stillwater,  Minn. — The  Western  Gas  &  Electric  Co. 
is  reported  to  have  absorbed  the  Stillwater  Gas  & 
Electric  Co.  and  the  .\pple  River  Power  Co.,  and  will 
develop  the  power  at  Apple  River  still  further  and 
transmit   same   to  this   city. 

Slayton,  Minn. — A  franchise  to  establish  a  gas 
plant   is  stated  to  have  been  granted  to  B.  I.  Weld. 

JIuntsvitle,  Mo. — The  Huntsvllle  Gas  &  Electric  Co., 
of  Huntsvllle,  has  been  Incorporated;  capital.  $15,000. 
Incorporators  :  W.  C.  Knight  and  J.  T.  MoClanahau. 

Oeneia,  X.  Y. — The  Empire  Coke  &  Gas  Co.  has 
been  organized,  with  a  capital  of  $1,000,000,  for  the 
manufacture  of  coke,  gas  and  by-products.  The  plant 
will  cover  5  acres,  produce  150  tons  of  coke  a  day 
and  euoiigb  gas  to  supply  all  the  near-by  cities  and 
towns  and  nianutai-turlng  establishments,  besides  a 
large  quantity  of  coal  tar,  ammonia  and  other  prod- 
ucts. Incorporators :  Lansing  G.  Haskins  and  Edw. 
H.  i'almer,  of  Geneva ;  Austin  Lathrop,  of  Corning, 
and  others. 

Diftancc,  O. — The  Council  has  granted  John  F.  Frost 
and  Martin  W.  Steinbeiger  a  franchise  for  an  electric 
light  and  healing  plant. 

Oberlin.  O.  —  The  Council  has  granted  L.  B.  Fauver 
and  A.  E.  Hay,  of  lOlyria)  a  franchise  for  a  heating 
and  electric  light  plant. 

Columbus,  0. — The  stockholders  of  the  Ohio  Fuel 
Supply  Co.  will  meet  at  Zanesvllle  Apr.  29  to  vote  on 
an  increa.se  of  capital  from  $2,500,000  to  $4,000,000. 
Its  purpose  Is  to  buy  out  the  i'Vderal  Gas  &  Fuel  Co., 
of  Columbus,  O.,  and  to  build  a  12-ln.  pipe  line  from 
Columbus  to  the  Knox  and  Licking  County  gas  fields, 
a  distance  of  40  miles. 

South  Bethlehem,  Pa. — The  Consumers'  Heat  & 
I'ower  Co.,  of  South  Bethlehem,  has  been  incorporat- 
ed, with  a  capital  of  $5,000. 

Norristown,  Pa. — The  City  Council  has  granted  the 
Norristown  Subway  Co.  a  franchise  to  lay  subways 
and  conduits  under  the  streets,  for  electric  wires  and 
other  purposes. 

Iteadimi,  Pa. — A  press  report  states  that  the 
Schuylkill  Navigation  Co.  will  construct  an  electric 
plant  at  Kissingers  Dam.  It  will  furnish  lighting  for 
the  Reading  shops,  the  shifting  and  freight  yards, 
stations,  etc.,  and  for  the  various  plants  of  the  Read- 
ing Iron  Co.  The  plant  will  use  the  power  of  the 
Schuylkill  by  means  of  a  large  turbine  wheel. 

Custer,  S.  D. — B.  M.  Fuller  and  Fred  Beardsbear 
are  stated  to  have  secured  a  franchise  for  an  electric 
light,  power  and  heating  plant,  telephone  and  tele- 
graph   system. 

Columbia.  Tenn. — The  Bd.  of  Mayor  and  Aldermen 
lias  granted  to  John  H.  Carpenter  a  franchise  tor  an 
electric  light  plant. 

Trenton,  Tenn. — The  Senate  has  passed  the  bill 
authorizing  the  city  to  issue  $15,000  electric  light 
bonds.  " 

Springfield,  Tenn. — The  House  has  passed  the  bill 
authorizing  the  city  to  Issue  $35,000  bonds  for  an 
electric  light  plant  and  water  works. 

Memphis,  Tenn.— The  Memphis  Consolidated  Gas  & 
Electi-ic  Co.  win  expend  about  $93,000  to  extend  Its 
conduit  system  In  Memphis. 

Spokane,  Wash. — The  City  Council  has  granted  the 
Spokane  Light  &  Power  Co.  a  franchise  for  a  term 
of  42  yrs, 

Orantsburg,  Wis. — The  citizens  are  reported  to  have 
voted  for  water  works  and  an  electric  light  plant. 

Sauk  City,  Wis. — The  Secy.  Citizens  Com.  writes 
that  preliminary  steps  are  being  taken  to  ascertain 
the  cost  of  a  municipal  electric  light  plant ;  probable 
cost,  $8,500. 

Sheboygan  Falls,  Wit. — The  DIrs.  of  the  Sheboygan 
&  Elkhart  Lake  Ry.  &  Electric  Co.  are  stated  to  have 
decided  to  equip  the  Elkhart  Lake  sub-station  with 
apparatus  for  lighting  and  power. 

Waupaea,  M'is. — The  Waupaca  Electric  Light  &  By. 
Co.  Is  stated  to  have  secured  a  10-year  contract  for 
27  or  more  2,000  c.  p.  arc  lights,  every  night  from 
dusk  until  dawn,  at  $0.36  per  light  per  month. 

Madison,  Wis. — O.  S.  Norsman,  City  Clk..  writes 
that  it  was  voted  Apr.  7  to  construct  a  municipal 
power,  heating  and  lighting  plant ;  a  garbage  dis- 
posal and  sewage  disposal  plant  au(i  a  pumping  sta- 
tion, but  that  nothing  will  be  done  In  the  matter  In 
the   near  future. 

Prince  Albert,  N.  W.  Ter. — Wm.  Knox,  Chmn.  of 
Com.,  writes  that  the  lowest  bid  received  on  Mar.  26 
for  an  electric  light  plant  was  from  the  Stuart  Ar- 
buthnot  Machy.  Co.,  of  Winnipeg,  Man.,  for  $9,700. 

Johannesburg,  South  Africa. — A  press  report  states 
that  the  construction  of  an  electric  traction,  lighting 
and  general  power  svstem  for  Johannesburg  is  esti- 
mated at  about  $8,000,000  by  Moodey  &  Dawbarn.  of 
London,  England,  whose  plans  have  been  accepted  by 
the  municipal   authorities. 

ELECTRIC  RAILWAYS. 

Huntinf/ton,  Ark. — The  Huntington,  Sugar  Loaf  & 
Rapid  Transit  Co.  has  been  organized,  with  a  capital 
of  $100,000,  to  build  an  electric  rallwav  to  connect 
Huntington,  Prairie  Creek.  Montreal,  Burmah  and 
other  mining  towns.  Bennett  Brown,  Pres. ;  O.  M. 
Harwell,  Secy. 

San  Bernardino.  Cal. — The  San  Bernardino  &  High- 
lands Electric  Ry.  Co..  which  plans  to  build  an  elec- 
tric railway  from  San  Bernardino  to  Highlands,  a 
distance  of  aiwut  7V>  miles,  expects  to  award  the  con- 
tracts for  building  the  road  and  furnishing  the  equip- 
ment within  30  days.  The  company  will  secure  power 
from  the  San  Bernardino  Valley  Traction  Co.  Henry 
Fisher,   Pres. ;   Geo.   B.   Ellis,   Secy. 
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San  Francisco,  Cal. — The  Bd.  of  Pub.  Wks.  has  ap- 
pointed J.  C.  Stut  to  make  the  estimates  as  to  the 
cost  of  changing  the  present  Geary  Park  &  Ocean 
R.  R.  into  an  electric  line. 

Oakland,  Oul. — J.  H.  McDonald  is  stated  to  have 
secured  a  franchise  through  Pleasant  Valley. 

ItrihroiHl  (Htn,  Cal. — It  is  staled  that  bids  will  be 
received  by  the  Co.  Bd.  of  Superv.  until  June  1  for 
an  electric  railway  franchise. 

Los  Angeles,  Cal. — The  Los  Angeles  Railway  Co. 
has  applied  for  a  franchise  on  (Uh  St..  and  bid.s  for 
said  franchise  will  be  received,  according  to  reports, 
until  May  4.     Address  City  Clk. 

Cripple  Creek,  Colo. — C.  L.  McKesson  and  .1.  E.  Lit- 
tle, of  Colorado  Springs,  are  interested  in  the  plan  to 
build  an  electric  railway  from  Cripple  Creek  to  011- 
lett,  thence  to  the  summit  of  Pike's  I'eak,  and  ulti- 
mately to  Colorado  Springs. 

Colorado  Springs,  Colo. — Fred  C.  Adams,  of  Denver, 
is  interested  in  the  construction  of  an  electric  rail- 
way to  connect  Colorado  Springs  with  Denver  and 
Pueblo. 

Bristol,  Conn. — The  Dirs.  of  the  Bristol  &  Plainvllle 
Tramway  Co.  have  authorized  the  construction  of  the 
line  between  Bristol  and  Plainvllle.  E.  C.  Smith,  Ch. 
Engr.,  Bristol. 

Atlanta,  Ga. — The  Georgia  By.  &  Electric  Co.  has 
in  contemplation  the  extension  of  Its  lines  to  Mari- 
etta.    W.  Bloxham,  Ch.  Engr.,  Atlanta. 

Chicago.  III. — The  Northern  Illinois  Traction  Co.,  of 
which  W.  D.  Ball,  of  Chicago,  is  consulting  engineer, 
is  surveying  for  lines  north  of  Chicago. 

Indianapolis,  Ind. — The  Union  Traction  Co.  has  un- 
der consideration  the  construction  of  a  line  to  connect 
New  Castle  and  Anderson,  passing  through  Sulphur 
Springs,  Honey  Creek  and  Middletown.  Geo.  F.  Mc- 
culloch.  Gen.  Mgr.,  Indianapolis. 

Indianapolis,  Ind. — The  Madison,  Greensburg  & 
Indianapolis  By.  Co.  has  been  incorporated,  with  a 
capital  of  $50,000,  to  build  an  electric  railway  to 
connect  Indianapolis  and  Madison.  Incorporators ; 
Richard  Johnson,  Nicholas  Heruff,  and  others. 

Loyansport,  Ind. — Articles  of  incorporation  have 
been  filed  at  Indianapolis  "by  a  company  to  build  an 
electric  railway  to  connect  Logansport  and  Fowler. 
Newland  T.  De  Pauw,  of  New  Albany,  and  Geo.  E. 
Ross,  of  Logansport,  are  interested. 

Dubuque,  la. — The  Iowa,  Illinois  &  Wisconsin  In- 
terurban  R.  R.  Co.  has  been  organized,  with  a  capital 
of  $750,000,  to  build  an  electric  railway  from  Du- 
buque to  Plattevllle,  Wis.,  a  distance  of  30  miles. 
Peter  Keine,  Pres.,  Dubuque,  and  Chas.  Peaslee,  Secy., 
Dubuque. 

Elkton,  Md. — The  Council  has  granted  a  franchise 
to  the  Cecil  &  Kent  Ry.  Co.  to  build  an  electric  rail- 
way between  Elkton  and  F''rederlcktown  via  Chesa- 
peake City. 

Westernport,  Md. — -The  Westernport  &  Keyser  Trac- 
tion Co.  has  been  Incorporated  to  build  an  electric 
railway  along  Potomac  River  from  Westernport  to  a 
point  near  Keyser,  W.  Va.  ;  capital,  .$20,000.  Incor- 
porators: Jas.  L.  Luke,  of  Luke,  Md. ;  N.  U.  Bond, 
of  Bond,  Md. ;  David  P.  Miller,  of  Cumberland,  Md., 
and  others. 

Falmouth,  Mass. — The  Railroad  Comrs.  have  Issued 
an  order  authorizing  the  Cape  Cod  St.  Ry.  Co.  to  con- 
struct its  proposed  road  in  Falmouth.  Geo.  E.  Dean, 
Secy.,   Falmouth. 

Worcester,  Mass. — The  Aldermen  have  granted  a 
franchise  to  the  Worcester  Consolidated  St.  Ry.  Co. 
for  locations  in  W.  Boylston  and  other  streets. 

Full  River,  Mass. — It  Is  reported  that  the  Watuppa 
branch  of  the  New  York.  New  Haven  &  Hartford  R.  B. 
will  probably  t)e  equipped  with  electricity.  Col.  M. 
Ingersoll,  Jr.,  Ch.  Engr.,  New  Haven,  Conn. 

Chisholm,  Minn. — The  Mesabe  Electric  Ry.  Co.  has 
secured  a  franchise  through  Chisholm. 

Fatchoyue,  N.  Y. — The  Village  Trus.  and  the  Brook- 
haven  Town  Highway  Comrs.  have  signed  the  fran- 
chise granting  the  South  Shore  Traction  Co.  the  right 
to  build  an  electric  railway  the  entire  length  of  the 
town  from  the  Isllp  Town  line,  at  Blue  Point,  to 
Connetequot  River,  at  Brookhaven.  The  Traction  Co. 
plans  to  build  an  extensive  system  connecting  towns 
on  the  South   Shore  of  Long  Island. 

Seneca  Falls,  N.  Y. — A  survey  has  been  completed 
from  Seneca  Fails  to  Cayuga  Lake,  for  an  extension 
of  the  Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake 
Traction  Co.  to  connect  with  the  electric  railway  at 
Auburn.     W,  C.  Gray,  Mgr.,  Seneca  Falls. 

Utica,  N.  7. — It  is  understood  that  the  Increase  in 
the  capital  stock  of  the  Utica  &  Mohawk  Valley  Ry. 
Company  from  $3,100,000  to  $6,300,000,  Is  to  furnish 
funds  for  the  construction  of  extensions.  It  Is  said 
that  extensions  will  be  built  to  Rome  on  the  west  and 
Little  Falls  on  the  east,  and  ultimately  a  connection 
is  to  be  made  between  the  Utica  &  Mohawk  and  Al- 
l)any  &  Hudson  systems.  C.  Loomls  Allen,  Gen.  Mgr., 
Utica. 

Oneida,  Jf.  7. — ^The  Oneida  Ry.  Co.  is  reported  to 
be  securing  the  right  of  way  through  Verona  and 
Westmoreland  for  its  line  from  Oneida  to  connect  with 
the  Utica  &  Mohawk  Valley  R.  R.  at  Stanwix  In  Rome. 
H.  C.  Clark,  Mgr.,  Syracuse. 

f>ojflr9town.  l*a. — Contracts  will  soon  he  placed  for 
material  for  the  new  line  to  be  built  between  Trenton 
and  Lambertvllle  by  the  Delaware  Valley  Traction  Co. 

Kennctt  Square,  Pa. — The  Council  has  granted  the 
Kennett-Wilmlngton  Electric  R.v.  Co.,  permission  to 
lay   tracks  on   W.   State  St. 

Pittshuri/,  Pa. — Governor  Pennypacker  has  granted 
charters  to  the  Squirrel  lllll  &  Wilklnsburg  St.  Ry. 
Co.,  Pittsburg,  to  build  l."i  miles  r>f  road;  Iron  City 
St.  Ry.  Co.,  Pittsburg,  to  build  S  miles;  Pittsburg 
Rapid  Transit  Co.,  Pittsburg,  to  build  12  miles.  In- 
corporators :  Walter  i'.  Uender.  M.  J.  McGinn,  and 
others.      Combined   capital.   $22."p,000. 

I  ninntown,  Pa.-T.  A.  Maddas  is  reported  inter- 
ested In  the  construction  of  an  electric  railway  from 
Uasontuwn  to  McLane's  Landing,  at  a  cost  of  $2.'>,000. 


ection   with    the    terminal    project    Is    to 
iction  of  the  tunnel.     Col.   Biadle,  Engr. 


Uniontown,  Pa. — The  Webster,  Monessen,  Belle- 
vernon  &  Fayette  City  Street  Ry.  Co.  has  decided  to 
extend  Its  lines  to  Uniontown.  John  McBride,  Mgr., 
Monessen.  '* 

Stroudshurg .  Pa. — A  company  has  been  organized  to 
build  an  electric  railway  from  Mt.  Pocono  to  La  An'ha, 
a  distance  of  12  miles.  J.  B.  Williams,  Pres.  ;  E.  1). 
Dimning,  of   South   Sterling,   Secy. 

Philadelphia ,  Pa. —  The  ordinance  granting  the  Phil- 
adelphia Rapid  Transit  Co.  permission  to  lay  a  double 
track  on  Broad  St.  has  been  approved  by  rhe  Bd.  of 
City  Surveyors.     John  B.  Parsons,  Mgr. 

Smithville,  Tcnn. — It  is  reported  that  Fechelmer 
and  Keifer,  and  the  Rothchilds  Banking  Co.,  both  of 
Cincinnati,  are  interested  in  the  construction  of  an 
electric  railway  between  Smithville  and  Watertown. 

Tfcw  Ilraumfcls,  Tex. — A.  J.  Dull,  of  Ilarrislnirg. 
Pa.,  and  Thos.  Pierce,  of  Boston,  Mass.,  are  reported 
intere.sted  in  the  construction  of  an  electric  railway 
between  New  Braumfels  and  Sequin,  a  distance  of 
about  14  miles. 

Seattle,  Wash. — The  Seattle  &  Renton  Ry.  Co.  Is  to 
liuild  8  miles  of  double  track.  F.  II.  Osgood,  Mgr., 
Seattle. 

Salem,  W.  Vii. — Col.  John  McGraw,  counsel  for  the 
Baltimore  &  Ohio  R.  R..  and  a  syndicate  of  W.  Va. 
capitalists  are  reported  interested  in  the  construction 
(if  an  electric  railway  between  Salem  and  Adamston 
that  will  form  a  connecting  link  between  Clarksburg 
and  I'arkersburg. 

New  Martinsville.  W.  Va. — The  New  Martinsville 
&  Proctor  St.  Ry.  Co.  is  Vieing  organized  to  build  an 
electric  railway  here.  Jacob  Koontz  and  D.  II.  Cox, 
of  New  Martinsville,  are  Interested. 

RAILROADS. 

Dardunellc.  Ark. — The  Arkansas  Central  R.  It.  Co. 
has  been  organized,  with  a  capital  of  $3,000,000,  to 
build  a  railway  from  Paris  to  Uardanelle,  and  thence 
by  way  of  Olio  and  Onyx  to  Hot  Springs.  Directors  : 
F.  A.  Molitor,  J.   C.   Hart,  and  others. 

Son  Francisco.  Cal. — The  Dirs.  of  the  San  Fran- 
cisco Terminal  Ry.  &  Ferry  Co.  are  stated  to  have 
passed  a  resolution  to  create  a  bonded  indebtedness 
of  the  corporation  to  the  extent  of  $6,000,000  tor  the 
purpose  of  constructing  its  railroad  and  of  purchas- 
ing equipments  and  rolling  stock. 

Washimjion.  V.  C. — It  is  reported  that  the  Wash- 
ington. Potomac  &  Chesapeake  R.  R.  Co.,  naw  building 
from  this  city  toward  the  Chesapeake  Bay,  tfe  to  be  ex- 
tended to  Point  Lookout,  a  distance  of  80  miles.  W. 
W.   Early.  Gen.    Mgr.,    Brandywine.   Md. 

The  Dist.  Conns,  are  stated  to  have  received  from 
the  Pennsylvania  R.  R.  Co.  (W.  H.  Brown,  Ch.  Engr., 
Philadelphia,  I'a. )  plans  for  the  proposed  tunnel  to  he 
built  under  Capitol  Hill  for  the  passage  of  trains  from 
the  south  into  the  new  union  station,  in  connection 
with  the  elimination  of  grade  crossings.  The  first 
work  In  connection  with  the  terminal  |ir(yect  js  to 
be  the  construct 
Comr. 

Lawrenceburi).  Ind. — A  press  report  atate«-on  Apr. 
20  the  Big  Four  R.  R.  Co.  (G.  W.  Kittredge,  Ch.  Engr.. 
Cincinnati,  O. )  will  relet  the  contract,  for  reducing 
the  grade  from  83  to  ,55  ft.  to  the  mile  between  Ivaw- 
renceburg  and  Sunman,  Ind.,  and  for  putting  in  a 
double  track.     The  work  will  cost  about  $1,000,000. 

loira  Falls,  la. — It  is  stated  that  the  Chicago,  Mil- 
waukee &  St.  Paul  B.  R.  Co.  will  construct  a  line  be- 
tween Iowa  Falls  and  Mason  City,  a  distance  of  50 
miles.      D.   J.   Whittemore,  Ch.   Engr.,  Chicago,    111. 

Des  Moines,  la. — A  press  report  states  that  bids 
will  be  received  May  10  by  the  Des  Moines  &  South- 
ern R.  R.  Co.  for  constructing  a  line  from  Greenfield 
to  Cummings  and  Norwalk,  a  distance  of  about  98 
miles. 

Dubuque,  la. — The  Iowa,  Illinois  &  Missouri  Ry.  Co. 
lias  been  incorporated  to  build  a  new  short  line  from 
Dubuque  to  St.  Louis.  Principal  office  to  be  at  Rock 
Island,  111.  Incorporators ;  Geo.  T.  Cram,  St.  Louis, 
Mo. ;  Eugene  Carey,  Chicago,  111. ;  Alphona  Matthews, 
Dubuque,  la.,  and  others. 

Grand  Rapids,  Mich. — It  Is  stated  that^  tbe  Perf 
Marquette  R.  R.  Co.  will  expend  about  $200,000  In  im- 
provements.    F.  H.  Alfred,  Ch.  Engr.,  Detroit. 

.St.  Paul,  Minn. — An  ordinance,  granting  the  Soo 
Line  rights  of  way  into  the  city,  has  been  introduced 
in  the  Assembly.  It  desires  to  build -3  tunnels  to  run 
under  Lafayette.  Mississippi  and  Westminster  Sts. 
Thos.   Greene,   Ch.   Engr.,   Mlnueai)oils. 

Ulenuood,  Minn. — The  Minneapolis.  St.  Paul  & 
Sault  Stc.  Marie  R.  K.  Co.  is  stated  to  have  decided 
to  extend  its  line  from  the  main  line  at  Glenwood  and 
continue  north  through  Alexandria,  crossing  the 
.Northern  Pacific  east  of  Detroit.  Thos.  Greene,  Ch. 
Engr.,  Minneapolis. 

Mexico,  Mo. — The  Burlington  R.  R.  Co.  (I.  S.  P. 
Weeks,  Ch.  Engr.,  Lincoln,  Neb. )  Is  reported  to  be 
preparing  to  let  contracts  for  the  construction  of  a 
short  line  between  Mexico.  Mo.,  and  Old  .Monroe,  Mo.,  to 
be  used  jointly  b.v  the  Chicago  &  Alt;on  and  Burling- 
ton In  running  from  St.  Louis  to  Kansas  City. 

Old  Monroe,  Mo. — A  resolution  has  been  fllod  with 
the  Secy,  of  State  by  the  Chicago,  Burlington  &  Quincy 
R.  R.  Co.  providing  for  the  construction  of  a  branch 
line  from  Old  Monroe  to  Mexico,  Mo.  It  will  be  about 
00  miles  in  length,  and  cost  $2,000,000. 

Thedford,  Nrh. — It  is  reported  that  the  Burlington 
R.  R.  Co.  will  build  from  Thedford,  iNeh..  to  Onelll. 
I'onnecting  with  the  Great  Northern  line  frem  Sioux 
City  west.     I.  S.  P.   Weeks,  Ch.  Engr.,  Lincoln. 

Rhodes.  Ace. — The  Tonopah  R.  H.  Co,  has  been  in- 
lurporated,  with  a  capital  of  $2,500,000,  to  construct 
a  railroad  from  Rhodes  to  Tonopah,  a  distance  of 
about  03  miles.  Incorporators :  Wm.  T.  N;  Braun, 
Saml.  W.  Greene,  and  others,  all  of  Camden,  N.  J. 

Blackirell.  Okla.  Trr. — A  charter  has  been  granted 
to  the  Blackwell.  Falrmount  &  Southern  R.  R.  Co., 
with  a  capital  of  $500,000,  to  build  a  railroad  about 
100  miles  In  length  from  Blackwell  to  El  Reno. 


Pittsburg,  Pa. — Contracts  are  about  to  be  let  by 
the  Pittsburg,  Chartlers  &  Youghlogheny  R.  B.  Co. 
for  its  new  yards  to  be  constructed  at  Scully,  to  cost 
about  $500,000.  They  will  lie  between  Carnegie  and 
Duff,  and  be  used  for  all  switching  and  yard  work. 
Jas.   B.   Saftord,   Supt.,   I'lttshurg. 

Lillu,  I'a. — Contracts  will  soon  be  let  by  the  Penn- 
sylvania R.  R.  Co.  for  the  construction  of  an  addi- 
tional track  between  Lilly  and  I'ortage,  a  distance  of 
4'/.[  miles,  making  the  system  a  four-track  one  be- 
tween these  points.  W.  H.  Brown,  Ch.  Engr.,  Phila- 
delphia. 

Martin's  Creek,  Pa. — The  Martin's  Creek  &  River- 
ton  R.  R.  Co.  has  been  Incorporated,  to  construct  a 
railroad  to  connect  with  the  cement  plants  constructeil 
or  about  to  be  constructed  at  Martin's  Creek  and  Bel 
videre  and  vicinity.  The  road  will  be  about  8  miles 
In  length.  Incorporators:  Wm.  Lurkington,  of  Phila 
delphla  :  R.  B.  Reading,  of  Lambertvllle,  N.  J.  ;  Robt. 
K.   Lerch,  of  Baston,  and  others. 

Connrllsiillr.  Pa. — Surveys  are  reported  to  have 
been  made  by  the  Baltimore  &  Ohio  R.  R.  Co.  (J.  F. 
Jrwin,  iJlv.  Supt.,  Connellsvllle)  and  rights  of  way 
have  been  secured  for  double  tracking  the  Pittsburgh, 
Fairmont,  Clarksburg  &  Richwood  division  from  Con 
nellsville  to  Smithfield,  about  20  miles.  This  work 
will  probably  ccst  about  $150,000. 

Jackson,  Tenn. — It  Is  stated  that  rights  of  way  arc 
being  obtained  by  the  Illinois  Central  R.  R.  Co.  for 
an  extenshm  from  near  Jackson  to  the  Birmingham 
mineral   district.      II.   U.   Wallace,   Ch.   Engr.,   Chicago, 

Chattanooga,  Tenn. — It  Is  stated  that  the  Louis- 
ville &  Nashville  R.  R.  Co.  will  extend  Its  line  to 
Chattanooga  from  Wetmore.  R.  Montfort,  Ch.  Engr., 
Ijouisviile,  Ky. 

San  Auyustinc,  7'ex.^The  Governor  has  approved 
the  <onsolldation  bill  passed  by  Legislature,  author- 
izing the  Gulf.  Colorado  &  Santa  Fe  Ry.  Co.  to  pur- 
chase the  Gulf.  Beaumont  &  Kansas  City  Ry.  and  the 
Gulf,  Beaumont  &  Great  Northern  Ry.  "The  latter  Is 
now  under  construction  from  San  Augustine  to  Cen- 
ter, 20  miles,  and  Is  projected  further  north  In  the 
direction  of  Shreveport,  La.  W.  C.  Nlxon,  Gen.  Mgr . 
Galveston. 

Spring,  Tex. — The  International  &  Gt.  Northern  R 
11.  Co.  is  making  surveys  with  the  view  of  extending 
Its  I<t.  Worth  division  east  from  Spring,  via  Kountze 
to  Alexandria.  La.,  there  to  connect  with  the  T.  &  P 
Ry.  and  Mo.  P.  Ry.,  penetrating  the  pine  forests  of 
lex.  and  La.     L.  Price,  Gen.   Mgr.,   Palestine,  Tex. 

Milwaukee,  Wis. — The  Milwaukee  Southern  Ry.  Co 
which  proposes  to  construct  a  steam  railroad  from 
Milwaukee  to  East  St.  Louis,  has  petitioned  City  Coun 
cli  for  a  franchise.  The  company  has  been  Incorpo- 
rated, with  a  capital  of  $50,000,  by  Earl  Parcells,  of 
Chicago,  III.,  and  .John  B.  Wallace  and  Harry  A 
Porter,  of  Mukwonago,  Wis. 

Sundance,  Wpo. — Articles  of  incorporation  have 
been  filed  with  the  Secy,  of  State  of  Wyo.,  at  Chey- 
enne by  the  Wyoming  &  Black  Mills  R.  R.  Co  with 
a  capital  of  $2,500,000.  The  company  proposes  to 
build  8  miles  of  road  into  the  coal  fields  of  Crook 
County.  Wyo.,  near  Sundance.     L.  C.  Twomhiy,  Pres. 

PUBLIC  BUILDINGS. 

New   Decatur.    4(n.~Bids    are   wanted  May    t    for 

erecting  a  Catholic  Church.  Address  M.  Henry 
Pastor.  i*ou. ,, 

Denver,  Colo.—T.  McLaren,  of  Colorado  Springs,  Is 
reported  to  be  preparing  plans  for  rebuilding  the  Trln- 
000  ^^'""■''''  Episcopal  Church  ;  estimated  cost,  $20,- 

Plora.  /H.—Bids  are  wanted  Apr.  28  for  erecting  a 
library.     J.  W.  Gaddls,  Archt.,  Vlncennes,  Ind. 

Marshall,  III.— The  contract  for  the  erection  of  the 
fire-proof  court  house  is  stated  to  have  been  award- 
ed to  H.  B.  Walter,  of  Danville,  for  $44,830. 

Rock  Island,  III. — Bids  will  be  received  Apr.  20  at 
the  office  of  Leonard  M.  Drack,  Archt.,  for  erecting 
a  3-story  county  Infirmary.  T.  R.  Lees,  Chmn.  Bldg 
Com.  * 

Oak  Park.  III. — The  citizens  are  stated  to  have  vot- 
ed to  issue  $35,000  bonds  for  erecting  a  town  hall. 

llra::il,  Ind. — Local  press  reports  state  that  bids 
will  be  received  by  the  Library  Bd.  Apr.  21  for  erect- 
ing a  library  to  lie  either  brick  or  stone. 

T,  ^^  Moines,  lu. — Bids  will  be  received  Apr.  24  bv 
Dr.  W.  N.  Heaton.  Chmn.  Bldg.  Com.,  for  flreprooflng. 
J"'.'.,^'?'''?,'  •''ectric  wiring,  etc.,  for  the  new  library. 
Smith  &  Gage,  Archts.,  300   Youngerman  Bldg. 

Junction  City,  Kan. — T.  W.  Dorn,  City  Clk.,  writes 
that  It  was  voted  Apr.  7  to  Issue  $30,000  bonds  for 
a  court  house. 

Topeka,  Kan. — Bids  will  he  received  May  6  bv  the 
Kansas  Comrs.  of  the  Louisiana  Purchase  Exposition 
at  the  State  Capitol  building  for  erecting  the  Kansas 
State  building  at  said  exposition.  W.  W.  Rose,  Archt 
Postal  Telegraph  Bldg.,  Kansas  City,  Mo.  Address 
John  C.   Carpenter,  Pres. 

Carrolifon,  Ky. — Bids  will  be  received  May  15  by 
the  Rev.  I.  M.  Ahmann,  for  constructing  the  super- 
structure of  St.  John's  Catholic  Church.  Leon 
Coquard,   Archt,  Detroit,   Mich. 

Newport,  Ky. — Bids  will  be  received  May  4  by  the 
t  Iscal  Court  for  removing  old  heating  apparatus  and 
Installing  a  new  overhead  hot-water  system  of  heat- 
ing for  the  Campbell  Co.  court  house,  at  Newport. 
H.  D.  Phillips,  Chmn.  of  Com. 

New  Orleans,  La. — An  ordinance  Is  stated  to  have 
been  passed  providing  an  appropriation  of  $150,000 
for  an  annex  to  the  city  hall. 

The  contract  for  erecting  the  Ancient  Cablldo  Bldg. 
for  the  La.  Purchase  Exposition  at  St.  Louis,  Mo. 
(bids  opened  Apr.  10),  has  been  awarded  to  W.  O. 
&  C.   G.  Burton,  of  St.    Louis,   Mo.,  for  $22,000. 

Boston,   Mass. — The  Trus.   of  the   Hospital  for   In- 
sane on  Apr.   10th  awarded  the  contract  for  the  new  ■ 
group  of  buildings  for  women  to  be  erected  at  Austin 
Farm,  to  Alex.  A.  Sanborn,  of  Boston,  for  $44.:!!)9. 

Tauntf>7i,  Mass. — All  bids  received  Apr.  3  for  erect- 
ing the  Public  Library  were  In  excess  of  the  appro- 
priation, which  Is  reported  to  be  about  $60,000.  The 
plans  will  probably  be  changed. 
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Flint,  ituh. — Thos.  J.  Allen  Co.  Clk.,  wiites  that 
It  was  voted  Apr.  6  to  erect  a  court  house,  at  a  prob- 
able cost  of  1100,000. 

rorunna.  Uich. — The  citizens  are  stated  to  have 
voted  to  Issue  J75.0O0  tmnds  for  the  erection  of  the 
Shiawassee  County   Court   House. 

St.  Paut,  itinn. — The  Bd.  of  State  Capitol  on  Apr. 
8  awarded  contracts  for  Interior  stone  and  marble  at 
»782,000.  and  Interior  woodwork  at  $111,703.  for 
Minnesota  State  Capitol,  to  Butler  Bros.,  of  St.  Paul. 

Bids  for  painting  and  glazing  and  all  labor  and 
material  required  for  tbe  elevators  will  be  received 
May  r>th.  Chauning  Seabury,  Vice-Pres.  Bd.  State 
Capitol  Comrs. 

S*.  Louii,  ilo. — The  Congregations  of  the  Mount 
Cabanne  and  Central  Christian  Churches  are  stated 
to  have  purchased  a  site  at  Union  Boule.  and  Von 
Versen  Ave.,  for  the  erection  of  an  edifice  for  the 
consolidated  churches :   probable  cost,   $50,000. 

Carthage,  Ho. — Bids  will  be  received  Apr.  23  at 
the  office"  of  A.  F.  Lewis  for  erecting  a  library  at 
7th  St.  and  Garrison  Ave.  Garstang  St.  Rea,  Archts., 
joplin. 

St.  Joncph,  Mo. — It  Is  stated  that  the  Francis  M. 
E.  Congregation  is  considering  the  erection  of  a  new 
edifice,  to  cost  $70,000.     Dr.  C.  M.  Bishop,  Pastor. 

Billings.  Mont. — Foley  &  Crowe,  of  this  city,  are 
stated  to  have  submitted  the  lowest  bid  ($74,913)  for 
erecting  the  court  house  and  jail  here. 

Trenton.  .V.  J. — The  Governor  Is  stated  to  have 
signed  the  bill  providing  for  an  appropriation  of 
$125,000.  to  rebiflld  or  erect  an  armory  for  the  First 
Troop  of  Cavalry  of  New  Jersey. 

■fietcark,  .V.  J. — Thos.  Cressey,  800  Broad  St.,  is 
stated  to  have  been  appointed  advisory  architect  for 
the  erection  of  the  addition  to  the  County  Hospital 
for  the  Insane  and  Improvements  to  the  Jail  at  Over- 
brook  ;  probable  cost  of  both,  $150,000. 

Paterton,  .V.  J. — It  is  stated  that  the  Second  Pres- 
byterian Congregation  will  erect  an  edifice  to  cost 
about  $100,000.  H.  T.  Stephens,  Archt,  266  Main 
St. 

.Albany,  N.  Y. — The  Assembly  Is  stated  to  have 
passed  the  following  bills :  Providing  an  appropria 
tion  of  $.52,450  for  Improvements  to  the  Woman's 
Keformatory  at  Bedford;  $49,000  for  Improvemenls 
to  the  Clinton  Prison,  and  $1,070,000  for  improve 
ments  to  the  State  Hospital  for  the  Insane. 

Ilutfalo.  N.  Y. — The  Senate  Is  stated  to  have  passed 
a  bill  authorizing  an  expenditure  of  $100,000  for 
library   Improvements. 

Albany,  y.  Y. — Plans  are-  being  prepared  by  the 
City  Archt.^for  a  hospital  for  contagious  diseases  to 
be  erected  In  connection  with  Albany  Hospital.  The 
Council  has  appropriated  $40,000  for  this  purpose. 

There  Is  an  extension  proposed  to  St.  Peter's  Hos 
pltal  on  Bway.,  to  cost  about  $60,000. 

The  Albany  Homeopathic  Hospital  and  Dispensary 
has  plans  for  a  new  building  on  N.  Pearl  St.  It  will 
be  100x42  ft,  several  stories  high,  and  cost  about 
$100,000. 

Xew  York.  .V.  1'. — Bids  will  be  received  Apr.  22  by 
Homer  Folks.  Comr.  Dept.  of  Pub.  Charities,  for  fur- 
nishing material  for  erecting  a  male  servants'  dormi- 
lory  at  the  City  Hosnital.  Blaekweil's  Island. 

Plans  are  stated  to  have  been  prepared  for  a  5- 
slory  stone  building  to  be  erected  at  82d  St.,  Central 
Park  West,  for  the  N.  Y.  Bed  Cross  Hospital  and 
Training  School  for  Red  Cross  .Sisters  ;  to  cost  about 
$70,000. 

The  following  bids  were  opened  by  the  Bd.  of 
Park  Comrs.  Apr.  9  for  erecting  a  new  wing  for  the 
heating,  power  and  electric  light  plant  of  the  Amer- 
ican Museum  of  Natural  History :  Thos.  Cockerlll  & 
Son.  147  Columbus  Ave..  $184.500 :  Thos.  Dwyer, 
$lS9.7.'iO;  Thos.  B.  Leahv,  $194,920:  Murphy  Bros.. 
$210,000:  .1.  R.  Sheehan"  &  Co.  (Inc.),  $198,000; 
Williams  &  Gerstle.   $202,894. 

Bids  will  1«  received  Apr.  23  by  the  Bd.  of  Park 
Comrs.  for  furnishing  material  for  erecting  a  bird 
house  In  the  N.  Y.  Zoological  Park ;  also  for  In- 
Rtalling  plumbing  fixtures  in  the  stone  b'lildings  near 
Lorillard  .Mansion,  in  Bronx  I'ark.  Wm.  R.  Willcox, 
Chnin. 

F.lizabethtmrn,  .V.  C. — Bids  arc  wanted  May  19  for 
erecting  a  jail.  C.  P.  Parker,  Chmn.  Bd.  of  Co. 
<'omr8. 

Jumentoicn.  Ti.  D. — Bids  will  be  received  May  5  by 
the  Bd.  of  Trus.  for  erecting  a  ward  building  at  the 
State  Hospital  for  the  Insane.  M.  E.  Beebe,  Archt, 
Fargo;  Cbas.   F.  Mudgett,  Secy,  of  Bd. 

J.orain,  O. — Bids  are  wanted  Apr.  20  for  erecting 
a.   library.     Patton  &  Miller,   Archts.,  Chicago,   111. 

Cleveland,  0. — Bids  will  be  received  until  May  7 
by  the  Pub.  Library  Bd.  for  furnishing  material  and 
erecting  a  library,  work  to  Include  ventilating,  heat- 
ing, plumbing,  electric  wiring,  etc. ,  Harry  Dixon, 
Secy. 

Columbui,  O. — Bids  will  be  received  May  9  by  the 
Bd.  of  DIr.  for  furnishing  material  and  ^ectlng  a 
connecting  building  between  the  cell  block  and  pres- 
ent main  building.  Including  necessary  connecting 
walls,  etc..  and  such  additions  and  alterations  in  the 
present  buildings  at  the  Columbus  Work  House,  and 
the  ventilating  and  heating  of  the  new  cell  block. 
J.   8.   Walters,   Secy. 

ScrantoB,  Pa. — The  contract  for  foundations  and 
cutstone  for  Alms  House  Buildings  for  Scranton  Poor 
niKtrlct  has  l)een  awarded  to  Woelkers  &  Bellman  for 
$23,  UK). 

Philadelphia,  Pa. — Melody  &  Keating,  2118  Dia- 
mond St..  arc  stated  to  have  received  the  contract  for 
erecting  the  $250,000  edifice  at  8th  and  York  Sts. 
for  the  Congregation  of  St.  Edward  the  Confessor's 
Church. 

Pittsburg,  Pa. — Marius  Rousseau.  307  Smith  Blk.. 
Is  stated  to  have  prepared  plans  for  a  stone  edifice 
for  the  St.  Ijiwrence  Roman  Catholic  Church.  Penn 
and   Atlantic  Aves. ;   estimated  cost,   $200,000. 

Phltatleliihia ,  Pa. — It  is  stated  that  Herman  Miller, 
Crozer  Bldg.,  will  soon  Invite  estimates  for  the  erec 
lion  of  the  7-«torv  brick  addition  to  the  Medico- 
Chlrurglcai  HoepltAl  at  18th  and  Cherry  Sts. ;  prob- 
able cost,   $140,000. 


lieilftcltl.  S.  D. — Bids  will  be  received  Apr.  21  b.v 
the  Carnegie  Library  Bd.  for  erecting  a  ilbrar.v-  M. 
Hockman  &  Co.,  Archts.,  Watertown ;  H.  S.  Comer, 
Secy. 

Webster.  S.  D. — Fred  Gross  Constr.  Co.,  of  La 
Crosse,  Wis.,  is  stated  to  have  received  the  contract 
for  erecting  the  Day  County  Court  House  for  $56,500. 

Spokane,  Wash. — It  is  stated  that  Andrew  Car- 
negie has  offered  this  city  $75,000  for  the  erection 
of  a   Carnegie   Library. 

Milwaukee,  Wis. — Bids  are  wanted  Apr.  28  for  fur- 
nishing material  for  erecting  2  branch  police  stations 
on  3d  and  Hadiey  Sts.,  including  ventilating,  heat- 
ing, plumbing,  sewerage,  gasfltting,  cast  and  wrought 
iron  work,  etc.  Chas.  J.  Poetsch,  Chmn.  Comrs.  of 
Pub.  Wks. 

Appleton,  Wis. — It  Is  reported  that  Co.  G,  2d  Regt. 
Wis.  N.  G.,  will  soon  ask  for  bids  for  the  erection  of 
an  armory ;  estimated  cost,  $15,000.  Address  Capt. 
M.   S.    Peerenboom. 

BUSINESS    BUILDINGS  AND    DWELLINGS. 

Mobile,  Ala. — It  is  reported  that  Patk.  Lyons  will 
build  a  $50,000  store  building  on  Commerce  and  St. 
Michael   Sts. 

Boulder,  Colo. — The  Enterprising  Hotel  Co.  is  re- 
ported to  be  considering  the  erection  of  a  hotel  here, 
to  cost  $100,000.  Otto  Kappler  is  reported  Inter- 
ested. 

Washington,  D.  C. — T.  F.  Schneider,  Bond  Bldg.,  is 
stated  to  have  prepared  plans  for  a  7-story  brick 
apartment  house  to  be  erected  at  Connecticut  Ave. 
and  H  St.  by  F.  H.  Duehay ;  probable  cost,  $700,000. 

Atlanta,  Oa. — The  Fulton  Bldg.  Co.  is  reported  in- 
corporated, with  a  capital  of  $100,000,  to  erect  a 
building,  probably  14-story,  at  Peaehtree  and  Mari- 
etta Sts.  Incorporators :  W.  P.  Inman,  Capt.  J.  W. 
English,  and  others. 

Springfield,  III. — It  Is  stated  that  Dr.  Elmer  E. 
Hagler  will  erect  a  3-story  brick  apartment  house,  at 
a  cost  of  $50,000. 

Richmond,  Ind. — Jones  Bro.  Wholesale  &  Retail 
Hardware  contemplates  erecting  an  addition  to  Its 
present  building;  cost,  $40,000.  O.  Yates,  of  Rich- 
mond,  Is  preparing  the  plans. 

Indianapolis,  Ind. — The  Merchants'  National  Bank 
is  stated  to  have  purchased  a  site  for  a  12-story  of- 
fice building.     John  P.   Frenzel,   Pres. 

Ft.  Dodge,  la. — It  is  stated  that  the  Illinois  Cen- 
tral (B.  Gillens,  Dlv.  Supt.)  will  erect  a  depot  on 
Central    Ave.,    to   cost   $150,000. 

Covington,  Ky. — Sydney  Arthur  expects  to  build 
a  flat  at  6th  and  Greenup  St.,  to  cost  $18,000.  Wer- 
ner &  Adkins,  Archts.,  Cincinnati.  O. 

Detroit.  Mich. — Joy  &  Bancroft,  407  Ferguson 
Bldg..  are  stated  to  have  completed  plans  for  a  60x 
100-ft.,  8-story  addition  to  the  Madison  Apartments 
at  Randolph  St.  and  Madison  Ave.,  at  a  cost  of 
$125,000. 

Escanaba,  Mieli.. — Charlton  &  Gilbert,  of  Marquette, 
are  stated  to  liave  prepared  plans  for  a  building  for 
S.   B.   Rathfon  ;   estimated  cost,   $30,000. 

St.  Louis,  Mo. — Plans  are  stated  to  have  been  pre- 
pared for  a  hotel  to  be  erected  at  Washington  Boule. 
and  Euclid  Ave.  by  the  Co-operative  Missionary 
Uniim,  to  cost  $40,000.  Rev.  T.  G.  Atterberry,  1211 
N.  Garrison  Ave.,  is  reported  interested. 

It  is  stated  that  plans  are  being  prepared  for  an 
8-story  building  to  be  erected  at  7th  and  Olive  Sts. 
J.  A.  Parker,  agent  Holland  Bldg.,  is  reported  inter- 
ested. 

Hast  Orange,  N.  J. — It  is  stated  that  Marcus  W. 
Adams  will  erect  a  residence  at  Central  and  Munn 
Aves.,  at  a  cost  of  $50,000. 

Buffalo,  X.  r.—Cyrus  Porter  &  Son.  73  W.  Eagle 
.St.,  have  prepared  plans  for  a  6-story  store  for  the 
Buffalo  Realtv  Co..  to  be  erected  on  Main  St.  near 
Mohawk,   to  cost  about  $370,000. 

Rochester,  N.  Y. — Local  press  reports  state  that 
bids  win  be  received  May  10  by  the  oflicials  of  the 
Rochester  &  Sodus  Bay  Ry.  Chas.  Latz.  Ch.  Engr.. 
Rochester,  for  erecting  a  car  barn,  75x300  ft.,  at  E. 
Rochester. 

Litchville,  A.  U. — It  is  stated  that  bids  arc  wanted 
May  1  for  erecting  a  brick  bank  building.  X.  P.  Han- 
son, Cashier  ;   C.   Albrant.   Archt.,   F^argo. 

Avondale,  O. — Plans  are  stated  to  have  been  pre- 
pared for  a  5-storv  apartment  house  to  be  erected 
here,  to  cost  $80,000.  Rapp,  Zettel  &  Rapp,  Archts. 
probably,  of  Cincinnati. 

Dayton,  O. — It  is  stated  that  Geo.  A.  and  Fred  C. 
Dickson  will  erect  a  4-story  brick  theatre  at  Main 
and  5th  Sts. ;  estimated  cost,  $175,000. 

Coshocton,  O. — The  contract  for  the  erection  of  the 
Sixth  St.  Theatre  Is  stated  to  have  been  awarded  to 
.\dams  Bros.,   of  Zanesville ;   estimated  cost,   $40,000. 

Cleveland,  O. — C.  J.  Close,  of  Columbus,  is  stated 
to  have  received  the  contract  for  erecting  the  fou"!! 
house  and  shops  of  the  Pennsylvania  R.  R.  Co.  (W. 
H.  Scrlven,  Dlv.  Supt,  Cleveland)  ;  probable  cost, 
$500,000. 

Bradford,  Pa. — Bids  will  be  received  Apr.  20  by  H. 
H.  North.  Secy.  Bd.  of  Trus.,  Tuma  Lodge,  No.  411, 
I.  O.  O.  P..  for  furnishing  material  and  reconstruct- 
ing the  I.  O.  O.  F.  hall,  to  cost  about  $50,000. 

Oakmont,  Pa. — It  Is  stated  that  the  Oakmont  Coun- 
try Club  have  had  plans  prepared  for  a  2-8tory  club 
house,   to  cost  $30,000. 

Tyrone,  Pa. — Bids  will  be  received  Apr.  28  by  the 
Bldg.  Com.  for  erecting  a  building  on  14th  St.  and 
Burley  Ave.  for  the  P.  R.  R.  Y.  M.  C.  A.  Address 
W.   P.   Whitney,   1547   Logan   Ave. 

Pittsburg.  Pa. — Saml.  Hamilton  Is  reported  to  be 
having  plans  prepared  for  a  lOstory  building  to  be 
erected  at  624  I'enn  Ave.  ;•  probable  cost.  $150,000. 

Pittsburq.  Pn. — Wm.  Miller  &  Sons,  Carnegie  Bldg.. 
lire  slated  to  have  received  the  contract  for  erecting 
a  12-story  building  at  Diamond  St  and  Cherry  Alley. 
Contracts  for  ventilating,  heating  and  lighting  have 
not  been  let;  probable  cost  in  all,  $450,000. 


Kniixville,  Tenn. — R.  T.  Wardrup  has  secured  the 
contract  for  erecting  a  business  block  at  310  Gay  St., 
for  about   $32,500. 

Salt  Lake  City,  Utah. — Judge  Jas.  A.  Miner  is  re 
ported  to  be  considering  the  erection  of  a  hotel  at 
Beck's  Hot  Springs ;  probable  cost,  $300,000. 

Seattle,  Mash. — Bebb  &  Mendel,  110  Washington 
Bldg.,  are  stated  to  have  prepared  plans  for  altera- 
tions to  the  Butler  Hotel ;  probable  cost,  $100,000. 

New  Yokk^  N.  Y. 

26  Broome  St,  6-story  br  tenemts  and  stores ;  c, 
$50,000 ;  o,  Selder,  Stotler  &  Teltelbaum ;  a,  Bernstein 
&  Bernstein. 

Hudson  and  Beach  Sts,  8-story  br  warehouse ;  c, 
$180,000;  0,  Protestant  Episcopal  Soc  for  Promoting 
Religion  and  Learning  in  State  N  Y ;  a,  Chas  C 
Halght. 

306  Madison  St,  6-story  br  tenemt  and  stores ;  c, 
$45,000  :  o,  Louis  Frank  :  a,  Bernstein  &  Bernstein. 

141  Ridge  St,  6-story  br  tenemt  and  stores  ;  c,  $35,- 
000  :  0,  Nierberg  Bros  ;  a,  Sass  &  Smallheiser. 

332  E  4th  St,  6-story  br  tenemt  and  stores ;  c, 
$46,000  ;  o  &  b,  Max  Kessler  ;  a,  G  F  Pelham. 

270  Ave  A,  2  6-story  br  tenemts  and  stores ;  c, 
total,  $75,000  ;  o.  Max  Gold  ;  a,  Horenburger  &  Straub. 

Ave  B  cor  4th  St.  6-story  br  tenemt ;  c,  $75,000 ; 
o  &  b,   Urry  Goodman:  a,  Alfred  B  Badt. 

73  Ave  C,  2  6  story  br  tenemt  and  stores ;  total  c, 
$76,000 ;  o  &  b,  Meyer  Frank ;  a,  G  P  Pelham. 

2d  Ave  cor  (5th  St,  6-story  br  tenemt  and  stores ; 
c,  $28,000 ;  o,  Braverman,  Silverson  &  London ;  a, 
Sass  &  Smallheiser. 

24th  St  and  11th  Ave,  6-story  br  stable ;  e,  $50,000 ; 
o,  Jas  J  Duffy ;  a,  Horgan  &  Slattery ;  m,  Thos  D 
Comas. 

27th  St  and  2d  Ave,  6-story  br  tenemt ;  c,  $30,000 ; 
0,   Siegel  Lisman  ;  a,  Wm   J  Fryer. 

157  E  32d  St,  5-story  br  stable ;  c,  $55,000 ;  a,  John 
H  Friend. 

100th  St  and  1st  Ave,  2  6-story  br  tenemts ;  total 
c,  $56,000  ;  o,  Louisa  Lomonte ;  a.   John  Caggiano. 

124th  St  and  Bway,  6-story  br  tenemt ;  c,  $85,000  ; 
0,  A  A  Edelman  ;  a,  P  H  Peppmuller. 

SCHOOLS. 

North  Birmingham,  Ala. — See  "Power  Plants,  Gas 
and   Electricity. 

Merced,  Cal. — Press  rei>orts  state  that  bids  will  be 
received   May   6  for  $30,(500  School  Dist.  bonds. 

Peru,  III. — The  citizens  are  stated  to  have  voted  to 
issue  $35,000  bonds  for  the  erection  of  a  school. 

Peoria,  III. — Fred  Meints,  205  State  St,  is  stated  to 
have  received  the  contract  for  erecting  the  school  at 
1st  and   Webster  Sts.,  for  $28,433. 

Montezuma,  la.. — Bids  are  wanted  May  4  for  erect- 
ing an  addition  to  the  high  school.  H.  P.  Morton. 
Secy.  Bd.  of  Educ. 

Ft.  Dodge,  la. — Bids  will  be  received  until  Apr.  23 
by  Rev.  Father  Ileelan  for  erecting  a  2  story  and 
basement  brick  parochial  school.  J.  H.  Albright, 
Archt,  Doud  Blk, 

Arthur,  la, — Bids  are  wanted  May  2  for  erecting  a 
school.     Address   B.  A.   Shaw,  Secy. 

Topcka,  Kan. — J.  H.  Squires,  City  Clk.,  writes  that 
it  was  voted  Apr.  7  tp  issue  $131,500  bonds  for  new 
schools. 

Lexington.  Ky. — Local  press  reports  state  that  bi<ls 
will  be  received  until   Apr.  24  by  the  Bldg.   Com.   for 
erecting  on  So.  Limestone  St.  a  2  story  and  bascnienl 
brick  and  stone  experiment  station  for  the  State  (.'ol 
lege.      Probable   cost,   $20,000. 

Webster,  Mass. — The  citizens  are  stated  to  have 
voted  to  issue  $60,000  bonds  for  the  erection  of  a 
high  school. 

lAiwrencc,  3/«ss. -^Ward  No.  2  School  Comn.  (Mayor 

A.  L.  Grant,  Chmn.)  has  been  authorized  to  erect  a 
$70,000  grammar  school.  The  School  Com.  has  rec- 
oihmended  a  set  of  plans  for  acceptance,  and  bids  for 
construction    \vlll   soon   be   asked. 

Boston,  Mass. — The  School  House  Comn.  has  ap- 
pointed A.  Wadswortb  Longfellow,  Tremnnt  Bldg..  to 
pi-epare  plans  for  a  grammar  school  to  be  ei-ected  cm 
the  old  Christopher  Gibson  site.  Dorchester,  and  Cbas. 

B.  Perkins.  8  Beacon  St,  to  prepare  plans  for  com- 
pleting the  Francis  Parkman  School.  Jamaica  Plain. 

Bids  will   be   received   Apr.    21    by   the    Schoolhouse 

Comrs.  for    Installing    a    plumbing    system:    also    for 

mason,  carpentry,  and  other  work  in  the  Phillips  St. 

school.  R.  Cllpston   Sturgis,  (.bmn. 

Grand  Rapids,  Minn. — It  is  stated  that  bids  are 
wanted  May  8  for  heating  and  plumbing  a  school. 
E.   B.    McCarthy,  Clk.   of  School  Bd. 

Savannah,  Mo. — The  citizens  are  stated  to  have 
voted  to  issue  $35,000  bonds  for  the  erection  of  a 
schoolhouse. 

Charleston,  Mo. — It  Is  stated  that  a  school  will  be 
erected  here,  to  cost  $20,000. 

Dillon,  Mont. — It  is  stated  that  the  contract  will 
soon  be  let  for  the  addition  to  the  State  Normal  Col- 
lege, to  cost  $25,000.  Haire  &  Fennell,  Archts., 
Butte. 

Omaha,  Neb. — The  plans  of  Thos.  B.  Kimball.  Mc- 
Cague  Bldg..  arc  stated  to  have  been  accepted  for  tbe 
2-story  brick  Monmouth  I'ark  School ;  estimated  cost, 
$45,000. 

Plainflcld.  N.  J. — An  ordinance  is  stated  to  have 
-been  adopted  authorizing  the  issue  of  $125,000  bonds 
tor  erecting  a  high  school. 

New  York.  N.  Y. — It  is  stated  that  the  Knowlton 
Hall  Co.  will  erect  a  7-story  dormitory  at  124th  St. 
and  Bway.  for  Columbia  Univ. :  estimated  cost,  $250,- 
000.  Fred.  A.  Goetze.  Chas.  P.  Northrop  and  others 
are  reported  interested. 

Nem  York,  N.  Y. — Contracts  for  school  work,  bids 
opened  Apr.  13,  have  been  awarded  as  follows:  For 
sanitary  work  In  Public  School  No.  31.  Boro.  of  Man- 
hattan, to  Matthew  J.  Crowley.  Heath  Ave.,  for 
$12,198  and  for  Installing  electric  light  wiring, 
fixtures  and  bell  system  in  School  No.  G.  Boro  of 
Manhattan,    to  L.   P.    Benn,  725  Bway..   for  $6,200. 


the 
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Batavia,  N.  Y. — Bids  will  be  received  Apr.  2i  l)y 
le  Bldg.  Com.  Bd.  of  Educ.  for  erecting  a  2-story 
room  brick  school.     A.  J.  Squires,  Clk.  Bd.  of  Irus. 
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Xcir  loiVi.  N.  Y. —  Bids  will  he  received  Apr.  27  by 
C  B.  J.  Snyder,  Supt.  of  School  BIdgs.,  for  erectinj; 
School  No.  37;  also  for  Installins  passenger  elevators 
in  the  Morris   High  School,  Boro.   Bronx. 

Buffalo,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Educ.  Apr.  22  for  electric  light  wiring  the  Lafayette 
High   School. 

Brooklyn,  N.  Y. — Bids  will  be  received  Apr.  27  by 
C.  B.  J.  Snyder.  Supt,  of  School  KIdgs.,  N.  Y.  City,  for 
ssmitary  work  in  School  No.  142,  also  Improving  .sani- 
tary conditions  and  alteration  in  Schools  N'os.  27  and 
43. 

Oxford,  O — All  bids  received  for  the  erection  of 
the  dormitory  for  girls  at  the  Miami  Univ.  are  stated 
to  have  been  rejected,  being  in  excess  of  the  $35,000 
appropriation.     New  bids  will  be  received. 

Lakewood,  0. — Bids  will  be  received  May  1  by 
Maurice  Welfare,  Hamlet,  Clk.  Bd.  of  Ednc,  for  $75,- 
000  school  bonds. 

Coventry,  O. — Bids  will  be  received  Apr.  24  by 
the  Bd.  of  Educ.  for  erecting  a  school.  H.  C.  Splcer, 
Clk. 

Mnrtin'n  Ferry,  O. — The  Bd.  of  Educ.  is  stated  to 
have  rejected  ail  bids  received  for  the  erection  of  the 
high  school,  being  in  excess  of  the  $45,000  appropria- 
tion.     New   bids  will  probably   be  received. 

Lima,  O. — The  citizens  are  stated  to  have  voted  to 
Issue  $75,000  bonds  for  the  erection  of  a  high  school. 

Norristown,  Pa. — The  Bd.  of  Educ.  is  stated  to  have 
decided  to  erect  a  school  at  Sandy  and  Walnut  Sts., 
to   cost   $25,000. 

Philadelphia,  Pa. — It  is  stated  that  $55,000  has 
been  appropriated  for  an  X-Ray  plant  and  isolation 
building  for  the  Hospital  of  the  Univ.  of  Pennsylvania. 

Hazleton,  Pa. — Owen  McGlynn,  of  Wllkesbarre,  is 
.stated  to  have  been  selected  to  prepare  plans  for  a 
school  to  be  erected  here,  to  cost  $60,000. 

Xashville.  Tenn. — Bids  will  be  received  Apr.  20  by 
ltd.  of  Educ.  for  erecting  a  school  on  Cleveland  St. 
K.ibt.   Sharp,  Archt.,  Km.  21,  Cole  Bldg. 

tl'aco,  Tex. — The  citizens  are  stated  to  have  voted 
lo  Issue   $60,000  Ijonds  for  schools. 

-4  iistin,  Tex. — Edwards  College  is  reported  destroyed 
by  fire. 

Seattle,  Wash. — It  is  stated  that  bids  are  wanted 
.\pr.  25  by  V.  A.  Sexton,  Archt.,  Seattle,  for  erecting 
the  Kent  School,   exclusive  of  heating. 

Milirauki-e,  ll"i«.— Local  press  reports  state  that 
the  Bd.  of  Trus.  of  the  .State  College  will  receive  bids 
.May  6  for  erecting  the  central  college  bulldln,g. 

near  Valley,  Wis. — Bids  are  wanted  Apr.  25  tor 
erecting  a  school  in  Dist.  No.  3.  Address  ,Ios.  Schmitz, 
Clk. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Louisville,  Ky. — The  Bd.  of  Tub.  Wks.  is  stated  to 
be  considering  a  i)etlti<jn  from  Col.  .1.  B.  Gathright, 
for  permission  to  establish  2  or  more  plants  in  Louis- 
ville tor  the  disposal  of  garbage. 

ReniUng,  Pa. — C.  C.  Fisher  is  stated  to  have  se- 
cured the  contract  for  the  disposal  of  garbage,  at 
$2.24  per  ton. 

A'cw  Kensington,  Pa. — A  correspondent  writes  that 
Ihis  city  is  figuring  on  cost  of  a  garbage  plant:  also 
expects  to  construct  a  short  sewerage  system. 

Chcler.  Pa. — Wm.  J.  Clayton  is  stated  to  have  se- 
cured the  contract  to  collect  garbage  for  1  yr.  from 
Ai,r.  1,  1903,  for  $1,550. 

Madison,  Wis. — See  "Power  Plants,  Gas  and  Elec 
Iricity." 

GOVERNMENT  WORK. 

San  Francisco.  Oal. — 'I'he  lowest  bid  for  dredging 
Ml  Redwood  Creek.  Cal..  58,000  cu.  yd.s.  (bids  opened 
Apr.  ni  was  that  of  WllliK  G.  Witter.  Call  Bldg.,  San 
rranclsco,  at  11  cts.  per  cu.  yd.;  total,   $0,440. 

Ft.  Logan,  Colo. — Bids  are  wanted  Apr.  23  for  fur- 
nishing material  for  sinking  a  6-ln.  well  at  this  post. 
Address   Lieut. -Col.   J.  W.  Pope,   Ch.  Q.    M.,  Denver. 

Hartford.  Conn. — Bids  are  wanted  May  14  for  con- 
structing (except  heating  apparatus  and  passenger 
elevator)  the  extension  of  the  U.  S.  Custom  House 
and  Post  Office  at  Hartford.  .Tas.  Knox  Taylor, 
Superv.  Archt.,  Washington,  D.  C. 

Washington,  T).  C. — Bids  are  wanted  May  4  for 
furnishing  plumbing  and  electric  supplies,  etc.,  for 
use  of  the  Government  Printing  Offlce  during  the 
fiscal  year  ending  June  30,  1904.  P.  W.  Palmer,  Pub. 
Printer. 

Ft.  rtiley,  Kan. — Capt.  G.  O.  Cress,  Q.  M.,  writes 
that  no  bids  were  received  on  Apr.  6  for  constructing 
vitrified  brick  walks  and  pavements  at  this  post. 

Orand  Rapids,  Mich. — The  following  bids  for  exten- 
sion of  the  West  Breakwater.  Improving  harbor  at 
I'efoskey.  Mich.,  were  received  on  Apr.  11  by  Maj.  J. 
G.  Warren,  Corps  Engrs.,  U.  S.  A. — a.  Nelson  J.  Gay-' 
lord.  Ludlngton,  Mich. ;  6,  T.  J.  Bennett  &  Co.,  Muske- 
gon, Mich.  : 

a  b 

To  remove  N.  Breakwater  cribs  and 

replace  In   W.  Breakwater $8,000       $9,000 

To    remove    founda.    and    riprap    N. 

Breakwater     and    replace    In     W. 

Breakwater,  990  cords .10.50  10.50 

White  oak  timber,  1.296  M.  ft 50.50         60.00 

White  nine,   yellow   pine  or  Douglas 

flr.   77.533   M.    ft 38.00  34.00 

White     or     yellow     pine    for     deck, 

39.510  M.  ft 32.50         32.00 

Hemlock    or    Norway    pine,    146.85B 

M.    ft 26.00  25.00 

Drift  holts.   26,373  lbs .04  .035 

Screw   bolts.    1.009   lbs.  .• .04  .035 

Spikes,    3.000    lbs .05  .035 

Stone.   533   cords 6..50  8.90 

Totals     $31,249     $32,873 


Marquette,  Mich. — The  following  bids  were  opened 
at  Duluth,  Minn.,  April  11,  by  Capt.  D.  D.  Galllard, 
Corps  Engrs.,  U.  S.  A.,  for  about  6,000  bbls.  of  Port- 
land cement,  to  be  delivered  at  Marquette,  Mich., 
price  given  per  bbl.  :  F.  E.  Spear  &  Sons,  Marquette, 
Mich.,  $2.76 ;  Alpena  Portland  Cement  Co.,  Alpena, 
Mich.,  $2.30   (awarded  contract). 

Biloxi,  Miss. — The  following  bids  for  dredging  In 
harbor  at  Biloxi  were  received  by  Capt.  W.  E.  Cralg- 
blU,  Corps  Engrs.,  U.  S.  A.,  at  Mobile,  Ala.,  Apr.  S, 
price  given  per  cu.  yd. :  Geo.  G.  Barker,  Wilmington, 
Del.,  23  cts.,  and  Rittenhouse  Moore,  Mobile,  Ala.,  22 
cts. 

Helena.  Mont. — The  contract  for  heating  the  U.  S. 
Pub.  IJldg.  at  Helena  is  stated  to  have  been  awarded 
to  the  Chas.  B.  Krause  Htg.  Co.,  of  Milwaukee,  Wis.. 
for   $14,640. 

Tslew  York,  N.   Y. — Bids   will  be  received  at  the  U. 

5.  Engr.'s  Oflice,  Army  Bldg.,  May  15  for  dredging 
In  Hudson  Klver  and  Saugertles  Harbor,  N.  Y.,  as 
advertised  in  The  Engineering  Record. 

The  following  bids  were  opened  by  Maj.  W.  L.  Mar- 
shall, Corps  Engr.,  U.  S.  A.,  at  the  Army  Bldg.,  N.  Y. 
City,  Apr.  6,  for  furnishing  5,000  bbls.  of  cement  at 
I>"t.  Wadsworth  ;  bidders  all  of  N.  Y.  City — a,  price 
bid  In  bbls.,  per  bbl. ;  6,  price  bid  in  sacks,  per  bbl.,  4 
sacks   to   bbl.  : 

a  b 

Hiram.    Snyder    &   Co $2.24  $2.39 

John  P.  Kane  Co 2.15  2.29 

Fredenburg  &  Lounsbury 2.30  2.40 

Vulcanite  Portland  Cement  Co...      2.30  2.40 

Atlas  Portland  Cement  Co 2.16  2.27 

The  following  bids  were  opened  at  the  same  time 
and  place  for  furnishing  9,000  bbls.  of  cement  at  Ft. 
Hamilton,  N.  Y. :  bidders  all  of  N.  Y.  City — a,  price 
bid  In  bbls..  per  bbl :  b,  price  bid  in  sacks,  per  bbl,  4 
sacks  to  bbl.  : 

a  b 

John  P.  Kane  Co $2.15  $2.29 

Hiram,  Sn.yder  &  Co 2.12  2.25 

Vulcanite  Portland  Cement  Co.  .  .      2.30  2.40 

.\tla8   Portland   Cement  Co 2.16  2.27 

A  rebate  of  10  cts.  will  be  allowed  by  all  bidders 
for  return  of  each  empty  sack,  with  the  exception  of 
Fredenburg  &  Lounsbury,  who  will  allow  9%  cts.  on 
each  sack  returned. 

The  following  bids  were  also  opened  at  the  same 
time  and  place  for  furnishing,  a.  3.000  cu.  yds.  of 
broken  stone  at  Ft.  Wadsworth  and.  6,  6.000  cu.  .vds. 
broken  stone  at  Ft.  Hamilton,  price  given  per  cu.  yd.  : 
Clinton  Point  Stone  Co.,  170  Bway..  a,  $1.10;  h, 
SI. 05.     Jacob   E.   Conkiin,  135   Front   St.,  a,  89   cts. ; 

6.  94  cts. 

Elmira,  y.  Y. — Bids  are  wanted  May  11  for  con- 
structing the  approaches  at  the  U.  S.  Post  Offlce  and 
Court  House  at  Elmira.  .Tas.  Knox  Taylor,  Superv. 
."Vrcht.,  Treas.  Dppt,  Washington,  D.  C. 

Buffalo,  N.  Y. — The  hid  of  tb'e  Buffalo  Dredging  Co. 
is  stated  to  have  been  accepted  for  work  to  lie  done 
by  the  (Jovernment  at  Little  Sodus  Bay  and  Cape  Vin- 
cent  on   I-ake   Ontario ;   contract   reported  to   amount 

to   $80,000. 

Ft.  Lincoln.  V.  D. — Bids  are  wanted  Apr.  30  for 
constructing  1  administration  building  and  a  powder 
magazine  at  this  post.  Geo.  E.  Pond,  Ch.  Q.  M.,  St. 
Paul.    Minn. 

Flandrcau .  H.  D. — Bids  will  be  received  May'  6  by 
the  Comr.  of  Indian  .\ffairs,  Dept.  of  Interior,  Wash- 
ington, D.  C.  for  furnishing  material  for  construct- 
ing at  the  Flandreau  Indian  School  1  brick  ware- 
house and  office,  including  olumbing  and  steam  heat- 
ing :  and  brick  shop,  including  plumbing  and  electric 
light.  Address  Chas.  F.  Pelrce,  Supt.  Indian  School, 
Flandreau. 

Chattanooga,  Tenn. — The  following  bids  for  con- 
structing the  upper  section  of  the  Colbert  and  Bee 
Tree  Shoals  Canal  on  Tennessee  River  were  received 
by  Ma.1.  John  G.  D.  Knight,  Corps  Engrs.,  II.  S.  A.. 
.\pr.  11 — a.  Sheridan-Kirk  Contract  Co.,  Madison. 
Ind.  :  6.  Christie  &  Lowe.  Chicago.  111.  ;  c,  O'Brien  & 
Hoolihan  and   E.   Brown   Baker,   Syracuse.  N.   Y. : 

Concrete,  44.000  c.  yds..  .  $8.28  $10.00  $8.75 

Karth  exc,  54.000  c.  vds.  .  .50  1.80  .50 

Rock  exc.   143.000  c.  vds.  .  1.98  1.80  2.25 

Iron  &  steel.    15.000   lbs..  .07  ,10  .05 

Masonrv.   13,100  c.  yds...  6.00  7.50  .3.00 

liiprap.  200  c.  vds 2.00  3.00  2.00 

Stone.   100  c.  yds 10.00  5..50  5.00 

Coping.  560  c.   vds 24.00  18.00  15.00 

Face  stone.   100  c.   yds...  16.00  9.00  10.00 

Soeclal  stone.   300  c.   yds.  24.00  20.00  15.00 

Timber,  1.6  M.  ft 50.00  200.00  80.00 

Test  holes,   150  lln  ft .60  .30  .50 

Totals    $777,920  $912,845  $788,803 

Ft.  Rinngold,  Tex. — Bids  are  wanted  May  1  for  ex- 
tending tlie  sewerage  system  at  this  post.  John  L. 
Clem,  Ch.  Q.   M.,  San  Antonio. 

Ft.  Douglas.  T'tah. — The  contract  for  constructing 
2  barracks  not  Including  heating,  plumbing,  gas  nlp- 
Ing  and  electric  wiring,  at  this  post,  bids  for  which 
were  received  by  Capt.  Saml.  V.  Ham.  Q.  M.,  Salt 
Lake  CItv.  T'tah.  Mar.  2.  has  been  awarded  to  G.  W. 
Atkinson  &  Son.  Colorado  Springs,  Colo.,  for  $110,880. 

Ft.  Dour/las.  Utah. — Bids  will  be  received  until  Mav 
4  by  Capt.  Sam.  V.  Hnm.  Q.  M..  Salt  Lake  CItv.  for 
phimhing.  beating,  gaspiping  and  electric  wiring  2 
double  cavalry  barracks  at  Ft.  Douglas. 

Ft.  D.  A.  Russell,  Wyo. — Bids  are  wanted  May  8 
for  furnishing  material  necessary  to  extend  the  water 
system  at  this  post;  consisting  of  10.5.50  ft.  4  and 
6-ln.  c.  I.  pipe,  including  valves  and  fire  hydrants. 
Address  Capt.  W.  S.  Scott,  Constructing  Q.  M.,  Chey- 
enne. 

Cavite.  P.  T. — The  Navy  Dent.  Is  stated  to  have  on 
Apr.  9  awarded  the  contract  for  the  Philippine  float- 
ing dry  dock  to  the  Maryland  Steel  Co.,  of  Snarrows 
Point.  Md..  for  $1,124,000.  It  Is  to  be  completed  In 
27  mos.  and  delivered  to  Government  on  the  Atlantic 
coast.  ■ 

NEW    INDUSTRIAL    PLANTS. 

The  Ocllla.  Gfl..  Oil  &  Fertilizer  Co.  Intends  to 
erect  a  2-nress  oil  mill  with  a  fertilizer  plant  and 
ginnery.  There  will  be  six  buildings  averaging  50x 
100  ft  in  size.     T.  W.  Coleman,  Secy.  &  Treas. 


The  West  Palm  Beach,  Fla.,  Electric  Light  & 
Power  Co.  Intends  to  install  ice  machines  in  the  fall. 
A.   K.   Beaujon,   Secy.  &  Gen.   Supt. 

The  Donalds,  S.  C,  Oil  Mill  Co.  will  erect  a  20-ton 
mill,  providing  for  one  of  40  tons'  capacity,  and  wUI 
require  boiler  and  engine  for  larger  mill  and  also 
Iwiler  and  engine  for  six  to  eight  70-saw  gins  and 
a  steam  power  press.     J.   W.  Brock,  Prea. 

A  correspondent  writes  that  the  Peters  Shoe  Co., 
St.  Louis,  Mo.,  will  erect  a  4-story,  170xl60-ft.  fac- 
tory of  mill  construction,  to  cost  about  $75,000. 
Matthe^vs  &   Clarke,   Archts. 

The  Morey  &  Michel  Mfg.  Co.,  Elizabeth,  N.  J.»  ex- 
pects soon  to  erect  a  foundry  t.>  make  Its  car  re- 
placers,  but  plans  have  not  been  matured. 

The  Hidden  Fortune  Gold  Mining  Co.,  Lead  City, 
S.  1>..  lias  had  plans  prepared  for  a  60xl20-ft.  hoist 
building,  and  expects  to  Install  a  hoist  capable  of 
sinking  1,000  ft.,  a  10-drlll  air  compressor  and  an 
electric  light  plant. 

The  Planters'  Mfg.  Co.,  Gainesville.  Ga.,  Is  In  the 
market  for  machinery  for  a  40-ton  cottonseed-oil  mill 
and  four  70-saw  gins.     J.  Carter,  Mgr. 

The  G.  W.  Chase  &  Son  Mercantile  Co..  102-108  So. 
2d  St..  St.  Joseph.  Mo.,  confectioners.  Is  having  a 
new  plant  erected  and  power  will  be  furnished  by  an 
electric  light  station  near  by. 

A  correspondent  writes  that  the  Whltmore  Mfg. 
Co..  Holyoke,  Mass..  will  erect  a  3-8tory,  100x200-ft. 
factory  of  brick.  Electric  apparatus  and  elevators 
will  be  installed. 

The  Litchfield  Mfg.  Co..  Webster  City.  la.,  will 
erect  a  new  plant  at  Waterloo.  la.,  to  Include  five 
buildings  ranging  in  size  from  .50x100  to  90x100  ft. 
The  power  plant  will  be  electrical  and  the  company 
is  in  the  market  for  motors,  roofing  material,  Port- 
land cement,  lime  and  plumbing  material. 

fleo.  A.  Hormel  &  Co.,  Austin.  Minn.,  pork  packers, 
will  build  a  65x125  or  1.30-ft.  aduition  and  a  44x46- 
ft.  power  house.  The  additional  power  required  will 
be  an  engine  of  about  125-H.-P.  capacity  and  100- 
Kw.  electric  generator. 

MISCELLANEOUS. 

Ponipna.  Cal. — The  citizens  are  stated  to  have  votc<l 
Apr.   3   to  issue  $30,000  bonds  for  city   parks. 

Chicago.  7H.  Bids  are  wanted  Apr.  21  for  furnisli 
ing  and  delivering  to  the  city  between  20  and  40  side 
dump  cars.      F.  W.   Block!.  Comr.  of  Pub.  Wks. 

Baltimore,,  Md. — The  Bd.  of  Awards  Is  stated  to 
have  awarded  the  contract  for  dredging  265.000  cu. 
yds.  to  the  Maryland  Dredging  &  Contracting  Co.,  at 
prices  ranging  from  18  to  21  cts.  per  cu.  yd. 

Fall  River.  Mass. — :The  lowest  bid  received  by  the 
Park  Comn.  on  Apr.  5  for  the  grading,  drainage.seed- 
ing.  macadamizing  and  masonrv  work  at  Ruggles 
Park  is  stated  to  have  been  submitted  by  Thos.  .T. 
Iveiiy,   of  Brookline,   Mass.,  for  $22,523. 

Tckamuh,  Nel>. — C.  G.  Cla,rk.  Co.  Clk.,  writes  that 
tlie  contract  for  constructing  a  ditch  (bids  opened 
Apr.  7)  has  lieen  awarded  to  E.  S.  Beatly,  of  Itlalr. 
Neb.,  at  9.9  cts.  per  yd.  for  13.082  cu.  yd.s. 

Brooklyn.  If.  Y. — Bids  will  be  received  Apr.  29  by 
.T.  Edw.  Swanstrom.  Boro.  Pres..  for  furnishing,  erect- 
ing, maintaining  and  illuminating  street  sign  Imxea 
for  a  term  of  1  year,  and  attaching  same  to  electric 
light   poles. 

New  York.  N,  Y. — Bids  will  be  received  Apr.  27  by 
Louis  F.  HaCfen.  Pres.  Boro.  Bronx,  for  furnishing, 
erecting  and  maintaining  6.0.50  street  signs  and  posts 
for  a  term  of  3  years ;  also  for  furnishing  and  de- 
livering 45.000  yds.  best  quality  IV, -in.  trap  rock 
stone  and  15.000  yds.  best  quality  lV4-in.  trap  rock 
stone  screenings. 

New  York.  N.  Y. — The  following  bids  were  onened 
.\pr.  14  by  McDougall  Hawkes.  Comr.  Docks  and  Fer- 
ries, for  furnishing  about  10,000  piles:  Empire  'Tim- 
ber Co..  258  Bway..  $20.90  ea.  ;  Nichols  Bros.,  $20.98  ; 
J.   IT.   Burton,  $21.50. 

Troy.  A".  V. — Bids  will  be  received  >iir.  28  bv  the 
Bd.  of  Contract  and  Supply  for  rebuilding  the  'l9th. 
6th.  2d.  Bond.  Washington  Monroe.  Federal  and  Lib- 
erty  St.   doc!;s.      Jas.    M.   Riley.  Clk  of  Bd. 

Portland.  Oi-r.--Rlds  are  wantefUby  the  Port.  Comrs.. 
666  Worcester  BIk..  until  Apr.  2.3Tor  furnishing  1.000 
ft.  of  shore  pipe  for  the  20-In.  hydraulic  dredge. 

Grafton.  W.  Va. — Press  reports  state  that  bids  will 
be  received  May   2  for  $90,000  improvement  bonds. 

Milwaukee,  Wis. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Apr.  20  for  dredging  tlie  several 
rivers  and  canals  in  this  city.  '  Chas.  J.  Poetsch,  City 
Engr. 

BUSINESS  NOTES. 

The  Pittsburg,  Pa.,  Boiler  &  Engine  Co.,  904  Park 
Bldg.,  has  been  formed  to  furnish  complete  all  re- 
quirements of  power  plants,  or  parts  thereof,  em- 
bracing steam  power,  and  is  prepared  to  furnish  esti- 
mates and  specifications  for  boilers,  engines,  hoisting 
engines,  pumps,  condensers,  economizers,  etc.,  and 
act  as  consulting  engineers  in  an  advisory  capacity 
and  make  tests  of  capacity  and  economy  of  steam 
plants.  D,  Ashworth  is  manager,  and  S.  A.  William- 
son, engineer. 

The  new  works  of  the  Ball  Engine  Co..  Erie,  Pa.. 
are  rapidly  being  completed  and  the  machine  tools, 
which  will  be  electrically  driven,  will  soon  be  placed 
in  position.  The  present  works  of  the  comnany  are 
crowded  with  work  for  many  months  ahead,  and  It 
is  probable  that  both  works  will  be  operated  for  some 
time  to  come.  The-  company  reports  the  following 
among  recent  orders :  ilonongabela  Vallev  Electric 
Co..  Belle  Vernon.  Pa.,  engine  for  a  300-H.-P.  unit ; 
Morreau  Gas  Fixture  Co..  Cleveland.  O.,  a  175-H.-P. 
engine  to  lie  direct-connected  to  a  100-Kw.  Westing- 
house  generator. 

Among  the  orders  recently  received  by  the  Burt 
Mfg.  Co..  Akron.  O..  for  Cross  oil  filters  are;  A  50- 
gal.  for  a  large  electric  light  plant  at  Mexico  CItv. 
Mex.  ;  four  to  be  used  on  steamers  now  being  built 
by  the  Eastern  Shipbuilding  Co.  :  two  to  l>e  used  In 
one  of  tlie  pumping  stations  of  the  City  of  New 
York  :  one  for  the  Piano  works  of  the  International 
Harvester  Co. ;  the  18th  order  from  the  American 
Sheet  Steel  Co. ;  eight  for  San  Francisco  ;  one  to  Por- 
tugal, and  its  agent  nt  Mexico  has  Just  ordered  16 
and   reports   business  good. 
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The  Stanley  Electric  Mfg.  Co.  has  sold  the  follow- 
ing apparatos  to  the  New  York  Bdlson  Co.,  supple- 
menting the  half  million  dollar  contract  reported 
some  months  ago :  1,000-Kw.  S.  K.  0.  generators  and 
seven  150  Kw.  booster  sets.  The  company  has  also 
contracted  to  furnish  three  550  Kw.  S.  K.  C.  syn- 
chronons  motors  to  the  Municipal  Oas  Co.  of  Albany. 

The  contract  for  excavation,  clearing  of  lands,  re- 
moving old  bnlldings,  and  foundations  for  the  new 
plant  of  the  Passaic  Steel  Co.,  Taterson,  N.  J.,  men- 
tioned March  14.  has  been  given  to  J.  \V.  Ferguson, 
I*aterson  :  for  brick  work  on  furnaces  to  the  Porter- 
Miller  EnKlneering  Co..  Pittsburg;  for  electric  cranes, 
etc.,  to  the  Morgan  Kngineerlng  Co.,  Alliance,  O. : 
electrical  work  to  the  Wesilnghouse  Electric  &  Mfg. 
Co.,  Pittsburg ;  engines  to  the  Buckere  Engine  Co.. 
Kalem,  O.  The  steelwork  tor  the  buildings  will  be 
made  In  -the  company's  own  shops. 

Westlnghouse,  Church,  Kerr  &  Co.  continue  to  re- 
ceive numerous  export  orders  for  power  apparatus. 
A  new  central  electric  illuminating  plant  at  Tripolls, 
*»reece.  will  contain  two  Wesilnghouse  vertical  three- 
cylinder  producer  gas  engines  for  generator  driving. 
supplied  with  gas  generated  from  native  lignite  by 
Taylor  producers  furnished  by  R.  D.  Wood  &  Co.  An 
electrical  supply  company  In  Lima,  Peru,  will  Install 
a  :{30-H.-P.  Westlnghouse  compound  engine  for  gen- 
erator driving,  this  being  an  extension  to  their  pres- 
ent plant :  200-U.-P.  engine-type  generating  outfits 
have  also  been  supplied  to  Negoclacion  Minera  de 
Proniontorlo.  Durango,  Mex..  and  to  S.  J'earson  & 
8on,  Ltd.,  Sallna  Cruz,  Mex.  The  latter  Arm  has  also 
purchased  a  number  of  standard  engine  generating 
outfits.  The  Mexican  National  Iron  &  Steel  Co., 
Durango.  will  Install  a  45-H.-P.  compound  engine  for 
general  power  work,  and  a  150-H.-P.  Westlnghouse 
coinponnd  engine  type  outfit  will  be  Installed  by 
Mlcnaells  Baflensteln  &  Co..  Footscray.  Victoria,  Aus- 
tralia, for  lighting  and  power  work.  The  two  1,000- 
Kw.  Westlnghouse  steam  turbine  generating  units  for 
the  De  Beers  mines  at  KImberly,  South  Africa,  have 
recently  been  shipped.  These  are  reported  to  be  the 
largest  steam  turbines  that  have  been  exported  from 
this  country.       "^ 

The  Empire  State-Idaho  Mining  k  Developing  Co., 
Spokane,  Wash.,  has  purchased  of  the  Westlnghouse 
Electric  &  Manufacturing  Co.  three  motors  for  driv- 
ing concentrating  mill  machinery  and  a  large  air- 
compressor  In  the  Coeur  d'Alenes.  These  motors  will 
be  supplied  with  power  from  the  2,300-volt  secondary 
circuits  of  the  Washington  Water  Power  Co.,  of 
Spokane,  whose  50,000-voit  transmission  line  Is  now 
extending  Into  the  Coeur  d'Alenes  In  Northern  Idaho. 
a  distance  of  approxlmatelv  90  miles.  There  are  two 
150-H.-P..  thiee-phase,  2.S00-volt8.  580  K.  P.  M.  in- 
duction motjors  to  be  supplied :  one  for  driving  the 
alr-com^essor  of  the  Empire  State  mine  at  Wardner, 
IdahoT^e  other  to  operate  the  Sweeney  concentrat- 
ing mill  a  short  distance  from  Wardner.  The  third 
motor  will  be  of  the  synchronous  type.  240-H.-P.. 
2,300-volt«,  three-phase,  514  K.  P.  M.,  and  will  drive 
the  concentrating  mill  of  the  Tlger-Poorman  mines 
at  Burke,  Idabo. 

Bamnm  &  Bailey  have  recently  arranged  for  sev- 
enty Nernst  lamps,  ranging  In  size  from  the  one- 
frlower  to  the  six-glower  type,  for  Illuminating  their 
arge  canvas  pavilions.  To  furnish  current  for  oper- 
ating the  Nernst  lamps,  they  have  purchased  special 
engines  to  generate  power. 

The  Allls-Chalmers  Co..  Chicago,  reports  the  fol- 
lowing among  Its  engine  sales  for  March,  ]90,S,  the 
engines  being  Kevnoids  Corliss  unless  otherwise  stat- 
ed :  Tremont  &  Suffolk  Mills.  Boston,  Mass..  one  21 
and  48x48,  1890  cross  compound ;  Carnegie  Steel 
Co.,  Pittsburg,  Pa.,  one  42  and  66x60  tandem  rolling 
mill  engine:  Oliver  Iron  Mining  Co.,  Duluth,  Minn., 
one  l«x3«.  1890  frame;  Lenoir,  N.  C,  Cotton  Mills. 
one  28x42  low  pressure  side ;  Dawson,  Ga.,  Square 
Bale,  Gin  &  Mill  Co.,  one  16x42  girder  frame;  Lum- 
mls  &  Co..  Suffolk,  Vs.,  one  12x36  girder  frame; 
Charles  L.  Vlckers,  Houston,  Tex.,  one  18x36  1890 
frame:  Woodward,  Ala.,  Iron  Co.,  three  44  and  84x 
60  vertical  long  crosshead  blowing  engines  :  Marietta. 
r;a..  Knitting  Co..  one  12x;!6  girder  frame;  Milwaukee 
Chair  Co..  one  20x42  girder  frame:  South  Side  Ele- 
vated By.  Co..  Chicago.  III.,  one  34  and  70x54  1890 
horizontal  cross  compound;  Washburn-Crosby  Co.. 
Minneapolis,  Minn.,  one  26  and  58x60  1890  cross 
compound  condensing:  Illinois  Steel  Co.,  Chicago. 
two  46  and  86x.'i+i  and  84x60  vertical  steeple  cross 
compound  blowing  engines:  International  Traction 
Co.  ot  New  Jersey.  .Jersey  City.  N.  .1.,  two  34  and 
«8t48,  1890,  cross  compound  condensing :  Schmelchel 
&  Lange,  Sntley.  S.  D..  one  10x30  girder  frame ;  Hun- 
ter Milling  Co..  WelllDgton.  Kan.,  one  12x42  jet  con- 
denser: Lyon  Cypress  Lumber  Co.,  Chicago,  III.,  one 
26x48,  1890  frame;  Scranton.  Pa..  Bolt  &  Nut  Co.. 
one  18x36.  1890  frame:  Griffln  Wheel  Co..  Chicago, 
one  18x48  1890  frame,  with  compressor  attachment ; 
Pennsylvania  Railroad  Co..  one  cross  compound  Rled- 
ler  air  compressor.  15  and  24x.36:  Wild  Goose  Min- 
ing &  Trading  Co.,  Alaska.  s|)are  parts  for  RIedler 
pumping  engine;  Charles  Butters  &  Co..  Ltd.,  Mex- 
ico one  14x42  1890  frame,  and  two  horizontal  tubu- 
lar boTefs,  E.  C,  66  In.  x   16  ft 

Joiepb  McCreery,  637-652  Infirmary  Road.  Toledo. 
O  reports  receiving  contract  for  ventilating  appara- 
tus for  steamer  "City  of  South  Haven."  which  Is  be 
Ing  built  by  the  Craig  Ship  Building  Co..  and  Is  in 
tended  for  passenger  service  Ijetween  Chicago  and 
South  Haven.  Mich. ;  from  the  Eastern  Ship  Building 
Co  for  combined  coolers  and  beaters  and  articulated 
sectional  elboWs  for  air  discharges  and  for  air  coollng- 
and  cleansiuK  devices  In  the  Federal  building  In 
Chicago. 

Pawling  &  Hamlschfeger,  Milwaukee.  Wis.,  state 
that  the  fire  In  their  plant  April  15  was  confined  to 
one  building  and.  as  there  are  six  other  buildings,  no 
delay  of  any  Importance  will  occur  In  getting  out 
work. 


PROPOSALS  OPEN. 

Bida  See  Eng. 

Cloae.  WATER  WORKS.  Record. 

Apr.  20.  Sandusky,   O Apr.  18 

Apr.  20.  gyracuse,  N.   Y Apr.  18 

Apr.  21.  Pomeroy.    Wash Apr.  1 8 

Apr.  21.  Trnman.    Minn Apr.  18 

Apr.  21.  Crowley,  La Apr.  18 

Apr.  21.  Chicago.    Ill Apr.  18 

Apr.  22.  Norwalk.   Conn Apr.  1 1 

Apr.  24.  Cleveland.   O Apr.    4 

Apr.  24.  Mlniieapolla,   Kln».   ..,..,.,,,,,,,  ..Apr.    4 


.\pr.  27.  Tacoma,    Wash Apr.  11 

Apr.  27.  Wllllpeg.   Man.,   Adv.  Mar.  28,  Apr.  4 ..  Mar.  27 

Apr.  27.  Cleveland.    O Apr.    4 

Apr.  30.  Strathroy,  Ont Apr.  11 

May    1.  Chinook,  Mont Feb.    7 

May    2.  Ft.  D.  A.  Russell,  W.vo Apr.    4 

May    5.  Atlantic  City,  N.  J.,  Adv.  Apr.  18 Apr.  11 

May    7.  Newark.   N.    J Apr.    4 

May    8.  Cheyenne,  Wyo Apr.  11 

May  12.  Toronto,    Ont Mar.  21 

Aug.    1.  Allegheny.    Pa Apr.    4 

Quincy,    Mass Mar.  28 

Lonaconing,   Md Mar.  28 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Apr.  20.  Washington.   Pa Apr.  18 

Apr.  20.  Albany,    N.    Y Apr.  18 

Apr.  20.  Independence,    la Apr.  18 

Apr.  20.  Woonsocket,   R.   I Apr.  18 

Apr.  21.  Bayonne,    N.    J Apr.  18 

Apr.  21.  Portsmouth,    O Apr.  18 

Apr.  21.  New  York,   N.    Y Apr.  11 

Apr.  21.  Trenton,   N.   J Apr.    4 

Apr.  22.  Cincinnati,  0 Apr.    4 

Apr.  23.  Milwaukee.  Wis Apr.  18 

Apr.  23.  Danville,    III Apr.  18 

Apr.  23.  Cleveland,    0 Apr.    4 

Apr.  23.  Rockford,   III Apr.  11 

Apr.  24.  Plain  City,  O Apr.  18 

Apr.  25.   Harvard,   III Apr.  18 

Apr.  27.  Troy,    O Apr.  18 

Apr.  28.   St.    Louis,    Mo Apr.  11 

Apr.  28.  Cape  May,  N.  J .Mar.  28 

Apr.  30.  Nashville,  Tenn Apr.  18 

Apr.  —  Crookston,  Minn Feb.  21 

May    1.  Aberdeen,  S.  D Apr,  18 

Mav    1.  ConnersvUle.  Ind.,  .\dv,  Apr.  18 Apr.  18 

May    1.  Ft.   D,   A.   Russell,   Wyo Apr.    4 

May    2,  Crookston,  Minn Apr.    4 

May    4.  Lockport,    N.    Y Apr,  18 

May    4.  GlenvUle,   O Apr,  18 

May    4.  Ft.    Missoula,    Mont Apr,  11 

May    4.   Ardmore,  Pa.,  Adv.  Apr.  11,    18 Apr.  11 

May    5.   Beaumont,   Tex Apr.  18 

May    5.  Allentown.  Pa Apr.  18 

May    5,  Olathe,  Kan Apr.  11 

May    9.  Bowling  Green,   O Apr.  IS 

May  12,  Beaumont.  Tex,,  Adv.  Apr.  II Apr.  11 

May  15.  Tonah.   Wis Apr,    4 

BRIDGES, 

Apr.  22.  Spencer,    Ind Apr.    4 

Apr.  23,  New  York,  N.   Y Apr.  IS 

Apr.  25.  Dayton,    O Apr.    4 

Apr,  27.   Coshocton,   O Apr,  11 

Apr.  28,   Peoria.    Ill Apr.  18 

.\pr.  28.  Tacoma,   Wash Apr,  IS 

Apr,  29.  South   Bend,   Ind Apr.  11 

May    1.   Indianapolis,    Ind Apr.  11 

May    4,  Quincy,  Cal Mar.  28 

May    5,  Astoria.    Ore -^pr.  18 

May    5.   Harrlsburg,   Pa Apr.  18 

Mav    5.  Atlantic   City,   N.    J Apr.  11 

May    6.  Frankford.   Ind Apr.  18 

May    7.  Columbus,   O Apr.  11 

May  18,   Frederlcton,    N.    B Apr.    4 

May  19.  Milwaukee,    Wis Apr.  18 

PAVING  AND  KOADMAKING. 

Apr,  20.  Albany,  N.  Y Apr,  18 

.\pr,  21.  Milwaukee,    Wis Apr.  IS 

Apr,  21,    Butler.    Pa Apr.  18 

Apr.  21,   Trenton,    N.    .1 Apr.  18 

.\pr.  21.   Hammond.    Ind Apr.  18 

Apr.  21.  Linton.    Ind Apr.  11 

Apr.  21,  Massillon.    O Apr.  11 

Apr,  21,  Tampa,   Fla Apr.  11 

Apr.  21.  Nevada,   Mo .Mar.  28 

Apr.  21.  Cincinnati.   O Mar.  28 

Apr.  21.  Shawnee.  Okia,  Ter Mar.  21 

Adv,  Mar,   21   to  Apr,  18. 

Apr,  22.   Braddock,    Pa Apr.  18 

Apr,  22,   Chicago,   111 Apr,  18 

Apr,  22.  Holland,  Mich Apr.  11 

.\pr.  23.  Spokane,  Wash Apr,  18 

Apr,  23,   Danville,  111 Apr.  18 

Apr,  23.  Lakewood,    O Apr,  11 

Apr.  24.   Wheeling.   W.  Va Apr.  18 

Apr.  24.   Buffalo.  N,  Y Apr.  18 

Apr.  24.   Litchfield,    Conn Apr.  18 

Apr.  26.   Vallefo,  Cal Apr.    4 

Apr.  27.  New  York,  N.  Y Apr.  18 

Apr.  27.   Lafayette.    Ind Mar.  28 

Apr.  28.  Cape  May,  N.  .1 Mar.  28 

Apr.  29.   Brooklvn,  N.   Y Apr.  18 

.\pr.  30,  Nashville,    Tenn Apr,  18 

May    1,  Opelousas.   La Apr.  18 

Mav    1,  Watertown,   N,  Y.,  Adv:   Apr,   18 Apr,  18 

Mav    1.  Cincinnati,  O Apr,  11 

May    4,   Atchison.   Kan Apr,  18 

Mav    4.   Morrlstown.    N.    J Apr.  18 

May    4.  Glenvllle,  O Apr.  18 

May    4.  Newton,   N,    .1 Apr,  11 

May    4,  .lohnstown,   N.   Y Apr.  11 

May    5.   Iteaiimont.   Tex Apr.  18 

Mav    5.   Lisbon,  O Apr.  11 

Mav    5.   Marion.   Ind Apr.    4 

May    5,  Versailles.  Ind Apr,  18 

May    9.  St,  Joseph,  Mo Apr,  18 

May    9,  Evansvllle.  Ill Apr.  18 

May  12,  Alexandria,   La Apr.  18 

May  14.  Norfolk,  Pa..  Adv.  Apr.  11,   IS Apr.  11 

— Muncle.  Ind,,   Adv,   Mar.  21 Mar,  21 

POWER,  GAS  AND  ELECTIIICITY. 

Apr,  21.  Dcs  Moines,   la Apr,  18 

Apr,  24,  Columbus,    O Apr.  11 

May  11.  Toronto,  Ont..  Adv.  Apr,  4  to  18 Apr.    4 

May  12,  Copenhagen,  Denmark   Apr.    4 

Jun.  —  North  Yamklll,  Ore Apr.    4 

Jun,    1,  San   Diego.   Cal Apr,  18 

Jun,  18.  Portland,  Ore.,  Adv,  Apr,  18 .Apr.  18 

GOVERNMENT  WORK. 
Apr.  20,  New   York,   N,    Y Mar,  21 

Adv,   Mar,   21   to  Apr.   11, 
Apr.  20,  Ft.    McKlnley,   Me,.  Adv,  Apr,  4  to  18.  .Apr.    4 

Apr.  21.  Springfield.  8.  D Apr.    4 

Apr.  21,  Ft.  Dade.  Fla.,  Adv.  Apr.  4  to  18 Apr.    4 

Apr.  22.  New   York.    N.   Y Mar.  28 

Adv.  Mar.  28  to  Apr.  18. 
Apr,  22.  Nashville,   Tenn Mar.  21 

Adv.  Mar.  21,  28,  Apr.  11,  18. 

Apr.  22.   Ft.    Fremont.   S,   C Apr.    4 

Apr,  23.  Ft.   Logan,   Colo Apr,  18 

Apr,23.  New  York,  N,   Y :,Mar.28 

Adv.  Mar,  28  to  Apr.  18, 
Apr.  23.  New   London.   Conn Mar,  28 

Adv.  Mar.  28  to  Apr.  18. 


Apr.  23,   Ft.   D.   A.    Uusseil,   Wyo Mar.  28 

Apr,  23.  Ft.   Lawton,   Wash ..,,... Apr,    4 

Apr,  24,   Marquette,  Mich ', Mar.  28 

Adv.  Mar.  28  to  Apr,  18. 

Apr.  24.  Port   Townsend,   Wash Apr.    4 

Adv,  Apr.  4  to  IS, 

Apr,  24.  San  Francisco.   Cal Apr.    4 

Apr.  25.  New   Brunswick,    N,    J Apr.  11 

Apr.  25.   Ft.  Gaines,  Ala.,   Adv,   Mar.   28 Mar.  28 

Apr.  25,  Boston,   Mass Mar.  28 

Apr,  27.  Richmond,  Ky Anr.    4 

Apr.  28.   Denver,  Colo.,   Adv.  .Mar.  28  to  Apr.  18. Mar.  28 

Apr.  29.   Grand    Junction,    Colo Apr.  11 

Apr.  30.   Ft,   Lincoln,   N,   D Apr.  18 

Apr.  30.  Tongue    River    Agency.    Mont Apr.  11 

Apr.  30,   Portland.   Ore Mar.  28 

Apr,  30,   Washington  Barracks.  D.   C Apr,    4 

.\dv.   Apr.  4  to  18. 

Apr.  30.   Kalamazoo,  Mich,.  Adv.,  Apr.  4 Apr.    4 

Apr.  30.   Norfolk,   Va.,  Adv.  Apr.    11 Apr.    4 

1.   Ft.  Ringgold,  Tex Apr.  18 

1 .   Rapid  City,  S.  D Apr,  1 1 

1.   West  Point,  N.  Y,,  Adv.  Apr.  4  to  18, Apr.    4 

1 ,   Boston.    Mass Apr,    4 

4.  Ft.  Douglas.   Utah Apr.  18 

4.   Washington.  D.  C Apr.  18 

4.   Ft.   Bradv,   .Mich Apr.  11 

4.  Catlettsburg,  Ky.,  Adv.  Apr.  4  to  18,  .Apr,    4 

4.   Memphis,   Tenn Apr,    4 

'    Denver,   Colo Apr.  IS 

Greensboro,  N,  C.  Adv.   Apr,  4,  11... Apr.    4 

Flandreau,    S.    D Apr,  IS 

Grand   Kapldj,  Mich.,  Adv,  Apr,  11,  18. Apr.  11 

Norwich.    Conn Apr,    4 

Ft,   D.   A,   Russell,    Wyo Apr.  18 

Elmlra,    N.   Y Apr.  18 

New    Orleans.    La Apr.  11 

Beaumont.  Tex,,   Adv.  Apr.   11,  18 Apr.  11 

Hartford,  Conn Apr.  18 

Des  Moines.  la..  Adv.  Apr.  18 Apr.  18 

New  York,  N.  Y.,  Adv.  Apr.  IS Apr.  18 

New   London,    Conn.,   Adv.   Apr.    18.  .  .Apr.  18 

Zanesvllle.   O.,    Adv.    Apr.  18 Apr.  18 

Lockport,  N.   Y.,  Adv.   Apr.  18 Apr.  IS 

Sitka.  Alaska   Mar.  21 

Manila,  P.  I.,  Adv,  Mar.  14  to  Apr.  18.. Mar.  14 

BUILDINGS, 

School,   Nashville,   Tenn Apr.  18 

Infirmary,    Rock    Island,    111 Apr.  18 

Library.  Lorain,   O Apr.  18 

Bus.    BIdg.,    Bradford.    Pa Apr.  18 

School,    Brooklyn,    N.    Y Apr.  11 

School.  Long  Island  Citv.  N.   Y Apr.  1 1 

Schools,  New  York,  N.  Y Apr.  11 

Library,    Brazil.    Ind Apr.  18 

Library,   Redfield.   S.    D Apr.  18 

School.    Boston.    Mas.s Apr.  18 

School.  Camden,  N.  J Apr.  11 

Pub,   Bldgs,,   Great   Bend,   Kan Apr.    4 

School,    Buffalo,    N,    Y Apr.  IS 

Dormitory.  New  York.  N.   Y. . Apr.  18 

Pub.   Bldgs.,   Texarkana,    Ark Apr.    4 

School,  Ft.   Dodge.   la Apr.  18 

Pub.  Bldgs..  New  York.  .\.   Y Apr.  18 

Library,   Carthage.    Mo Apr.  18 

School.   Mansfield.    O Apr.    4 

Hospital,  GalUpolis.  O Apr,    4 

School,   Lexington.   Ky Apr,  18 

School,   Coventry,    O Apr.  18 

Library,   Des   Moines,    la Apr,  18 

School,    Chicago,    111 Apr,  11 

Asylum,    Attica.    Ind Apr.  11 

Library,   Denlson,   la Apr.  11 

School.   Seattle.   Wash Apr.  18 

School.    Bear   Valley,   Wis Apr.  18 

Fire  station,   Youngstown.   O Apr,  11 

School.   Sarnla.   Ont Apr.    4 

School,  Brooklyn,   N,   Y Apr.  IS 

School.  Batavia,  N.  Y Apr.  18 

School.  New  York,  N.  Y Apr.  18 

Pub.   BIdg..  Akron.   O Apr.  11 

School.    Olivia.    Minn Apr.    4 

Pub,    Rldg.,    Milwaukee,    Wis Apr.  18 

Bus.    BIdg.,    Tyrone,    Pa Apr.  18 

Library.    Flora.    Ill Apr.  IS 

Library.   Cleveland.   O, .    Apr.  11 

Pub.  BIdg.,  St.  Louis,  Mo Apr,  11 

School,    Deseronto.    Ont Apr.  11 

Bank.  Litchville.   N.  D Apr.  18 

Church,   New   Decatur,   Ala Apr.  18 

Hospital.    Toledo,    O Apr.  11 

Pub,   BIdg.,   Springfield,   O Apr.  11 

Bus.    BIdg,,    Newcastle.    N,    B Apr.  11 

School,    Le   Sueur.    Minn Apr,  11 

School.  Hamilton,   O Apr.    4 

School,   Arthur,    la Apr.  18 

School.    Rome,    la Apr.  11 

Court    house.    Newport,    Ky Apr,  18 

School,   Montezuma,   la Apr.  18 

Court  house,   Albany,   Ga ....Apr.  11 

Court  house.  Abbeville.  Ga Mar.  21 

Pub,   BMg„   St,   Paul,  Minn Apr.  18 

Hospital.   Jamestown.  N.   D Apr.  18 

School,  Milwaukee,  Wis Apr.  18 

Pub.    BIdg..    Topeka,    Kan Apr.  18 

Library,    Cleveland.    O Apr.  18 

School.  Grand  Rapids,   Minn Apr.  18 

Htg,  Court  house,  Shakopee.  Minn. .  .Mar.  28 

•   Paper  Plant,  etc.  Seven  Islands,  Que. Mar.  21 

Adv.    Mar.    21    to    Apr.    4. 

May    9,   Pub.   BIdg.,   Columbus,   O Apr.  18 

May  10.   Bus.  BIdg..   Rochester.  N.  Y Apr.  IS 

May  14.  Library,    Johnson    City,   Tenn Apr.  18 

Adv.  Apr.   18. 

May  15.  Church.   CarroUton,   Ky Apr.  18 

May  19.  Jail,    Ellzabethtown.   N,   C Apr.  18 

MISCELLANEOUS, 

Apr,  20,   Dredging,    Milwaukee,    Wis Apr.  18 

Apr.  20.   R.    R,    Work,    Lawrenceburg,    Ind Apr,  18 

Apr.  21,  Dump  Cars.   Chicago,   111 Apr,  18 

Apr.  21,  Dredging,   New  York,  N,   Y Apr.  11 

Apr,  23.   Portland,   Ore Apr.  18 

Apr.  23.   St.    Signs,    St.    Mary's,    O Apr.  18 

Apr.  24.   Pier,  Brookl.vn.   N.    Y Apr.  11 

Anr.  27.  Signs,  etc..   New  York,   N.   Y Apr.  IS 

Apr,  28.  Docks,   Troy,   N.   Y Apr.  18 

Apr.  29.  Signs,  Brooklvn.  N.  Y Apt  18 

Apr.  30.  Dredging,   Honolulu.   H.   I Mar.  28 

May    1.  Dam.    Hartford.   Vt Apr.  11 

May    1.  St.  Cleaning,  etc.,  Washington.  D.  C.Apr.    4 

Adv.  Apr.  4  to  18. 
May    4,  St,  Ry.  franchise,  Los  Angeles.  Cal... Apr.  18 

May  10,  R,  R,  Work.  Des  Moines,  la Apr.  18 

May  18.  Garbage  I'lant.  Shreveport,  La Apr.  18 

May  20.  l>redging,    Falmouth,    Jamaica Apr.  11 

Jun.    1.   El.  Ry.  franchise.  Redwood  Citv.  Cal. Apr.  18 
May    2.  '04  B.  R.,  Oodnadatta,  So.  Australia.  .Feb,  21 
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Good  Politics. 


A  few  months  ago  an  esteemed  British  con- 
temporary gently  took  The  Engineering  Record 
to  taslc  for  some  favorable  comments  on  the 
American  habit  of  regarding  business  ability 
and  tact  equally  as  important  as  professional 
ability  in  engineering  offices  having  to  do  with 
public  affairs.  A  recent  instance  of  an  appoint- 
ment to  political  office  of  great  importanee  il- 
lustrates clearly  the  practice  which  this  journal 
commends  as  an  example  of  good  politics. 

In  a  general  way,  the  statement  is  reasonably 
true  that  Colorado  depends  mainly  on  irrigation 
for  the  successful  pursuit  of  agriculture.  For 
many  years  the  construction  of  reservoirs  and 
canals  has  been  steadily  carried  on  by  private 
and  public  interests  alike.  In  the  early  period 
of  this  work  there  was  little  clashing  of  inter- 
ests, for  water  was  abundant  for  everyone. 
But,  later,  questions  of  water  rights  came  up  In 
the  courts,  a  tangle  of  judicial  decisions  en- 
sued, and  it  became  necessary  to  follow  the 
example  of  Wyoming  by  delegating  to  the  State 
Engineer  important  duties  relating  to  the  im- 
pounding and  distribution  of  waters.  The 
State  Engineer  to-day  enjoys  official  power  sec- 
ond In  importance  only  to  that  of  the  Governor, 
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and  it  is  highly  necessary  that  he  should  be  a 
man  of  broad  attainments. 

In  the  matter  of  the  distribution  of  water, 
the  State  Engineer  has  to  decide  almost  daily 
between  important  and  pugnacious  opposing  In- 
terests. He  has  a  large  part  in  the  litigation 
between  Colorado  and  Kansas  in  the  United 
States  Supreme  Court  over  their  respective 
rights  to  the  flow  of  the  Arkansas  River,  a  case 
of  the  greatest  importance  to  the  legal  and 
engineering  professions.  He  is  responsible  for 
guiding  the  State  safely  through  its  present 
transitory  condition  in  respect  to  the  water  con- 
trol within  its  boundaries,  and  must  organize  a 
bureau  to  which  any  citizen  can  appeal  for 
advice  with  perfect  confidence  that  Its  decision 
will  be  equitable,  legally  correct  and  based  on 
sound  engineering  practice.  The  selection  of 
a  man  for  this  office  is  naturally  a  matter  of 
the  highest  political  importance  to  the  Gov- 
ernor, for  upon  the  tactful  and  honest  enforce- 
ment of  engineering  principles  depends  the  suc- 
cess of  his  administration  in  no  small  measure. 
The  British  contemporary  will  find  the  Gov- 
ernor's course  in  this  case  of  Interest,  and  The 
Engineering  Record  can  vouch  for  its  being  a 
typical  and  not  exceptional  case.  An  investiga- 
tion of  the  engineers  of  high  standing  in  the 
State  showed  that  one  of  them  was  so  highly 
appreciated  as  to  enjoy  the  unique  distinction 
of  once  serving  as  expert  witness  for  both  sides 
of  a  suit  and  as  technical  adviser  to  the  judge 
as  well,  if  memory  is  not  at  fault.  He  had 
assisted  in  numerous  important  litigations  in 
State  and  Federal  courts  and  had  administered 
delicate  executive  offices  with  much  tact.  The 
appointment  was  therefore  tendered  to  him 
without  any  previous  intimation  that  his  name 
was  being  even  considered.  The  Engineering 
Record  has  already  announced  that  Prof.  Oar^ 
penter  has  accepted  the  duties,  and  it  is  glad 
to  learn  that  the  funds  at  his  disposal  will  be 
much  larger  than  the  State  Engineer  has  previ- 
ously been  allowed,  and  that  the  more  important 
assistants  in  his  office  have  been  placed  under 
civil  service  regulations. 

Many  such  instances  of  good  politics  occur 
annually  in  this  country,  but  they  are  rarely 
mentioned  because  they  are  becoming  the  rule. 
The  poor  appointments  which  are  always  held 
up  to  ridicule  in  the  daily  press  give  our  critics 
across  the  Atlantic  a  wrong  impression.  There 
are  many  men  holding  public  engineering  offices 
to-day  whose  political  views  are  as  unknown 
to  their  neighbors  and  the  officers  appointing 
them  as  are  those  of  Prof.  Carpenter.  It  Is  be- 
cause of  this  fact  that  shrewd  young  men  leav- 
ing technical  schools  are  turning  toward 
branches  of  work  bringing  them  into  touch  with 
public  enterprises.  They  see  the  really  large 
prizes  to  be  won  in  engineering  and  contracting 
for  State  and  municipal  enterprises  and  are  not 
scared  by  the  political  bogie  man  of  alleged 
bad  morals. 


Good  Roads. 


The  "Good  Roads"  movement  certainly  has 
made  notable  progress  during  the  past  few 
years  in  awakening  public  interest,  in  educat- 
ing the  people,  in  obtaining  action  by  govern- 
ing bodies  of  various  ranks  and  in  the  accom- 
plishment of  much  improved  construction  in 
rural  and  suburban  roads  and  city  streets. 
While  conventions  have  sometimes  been  im- 
properly managed  and  much  of  the  agitation 
has  been  carried  on  by  interested  parties  for 
more  or  less  selfish  ends,  nevertheless,  on  the 
whole,  good  has  eventuated.. 

A  good  road  Is  one  that  will  reasonably  meet 
the  peculiar  demands  of  the  locality  and  its 
conditions  as  to  character  of  traffic,  topography. 
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available  materials  and  financial  resources. 
For  many  routes  a  very  narrow  roadway  will 
suffice.  With  infrequent  travel  of  compara- 
tively light  vehicles  only,  a  light  construction 
at  a  corresponding  cost  will  be  permissible.  At 
the  other  extreme,  for  roads  over  which  many 
wagons  heavily  loaded  with  ore,  metals  or 
quarry  products,  and  drawn  by  many  mules  or 
horses,  even  the  most  substantial  form  of  the 
ordinary  classes  of  construction,  at  all  within 
financial  possibility,  is  often  inadequate,  and 
in  such  places  some  form  of  steel  road  may  be 
found  more  economical,  in  first  cost  as  well  as 
in  maintenance.  Some  localities  are  favored 
with  good  gravel  or  stone  with  which  hard 
roads  can  be  built  at  small  expense,  and  their 
topography  and  soil  are  favorable  to  easy  and 
thorough  drainage,  an  important  consideration. 
Some  localities  can  obtain  best  results,  in  pro- 
portion to  expenditure,  by  intelligent  use  of 
local  sand  and  crude  oil.  In  some  sections, 
deep,  loose  sand  with  no  binder  readily  avail- 
able, and  in  others  heavy,  sticky  clays  with  no 
gravel  to  be  had,  discourage  attempts  to  create 
good  roads  just  where  they  are  most  sorely 
needed. 

Climatic  conditions,  also,  are  an  Important 
element  In  the  road  problem.  In  many  a  sec- 
tion the  roads  are  good  qxceptlng  when  the 
frost  is  working  out,  and  at  that  season  not 
only  are  the  highways  temporarily  impassable, 
but  permanent  injury  is  frequently  done. 
Proper  formation  and  thorough  drainage  will 
probably  accomplish  much  for  the  betterment 
of  this  condition.  In  regions  of  light  rainfall, 
during  the  long  dry  spells  the  roads  generally 
become  insufferably  dusty.  The  proper  use  of 
trees  to  afford  shade  and  to  screen  from  the 
wind  may  add  not  a  little  to  the  comfort  of 
travel  on  a  road,  as  well  as  to  Its  wearing  qual- 
ity; but  the  possible  effects  upon  the  forma- 
tion of  snow-drifts  must  be  kept  in  mind,  and  in 
wet  climates,  spots  which  do  not  drain  readily 
must  not  be  too  much  sheltered  from  the  drying 
effects  of  sun  and  wind.  The  gospel  of  wide 
tires  has  been  widely  preached,  and  so  nothing 
need  be  said  on  that  subject  here. 

In  sparsely  settled  regions  the  dirt  road  will 
have  to  stay  for  many  years,  and  there  will, 
doubtless,  always  be  places  where  nothing  bet- 
ter can  be  afforded.  It  has  frequently  been 
treated  with  contempt,  as  beneath  the  notice  of 
engineers,  and  for  poor  treatment  has  given 
poor  results.  A  sympathetic  attention,  intelli- 
gent study  and  scientific  treatment  of  dirt 
roads  and  their  possibilities,  in  many  localities, 
will  surely  yield  results  of  which  even  an  engi- 
neer with  a  reputation  need  not  be  ashamed. 
Probably  also,  still  better  results  will  yet  be  at- 
tained with  light  macadam  construction  than 
have  hitherto  been  realized. 

"It  is  a  short  road  which  has  no  turning," 
and  likewise  few  roads  are  without  bridges, 
culverts  and  other  structures.  So  much  has 
appeared  in  the  pages  of  The  Engineering  Rec- 
ord in  time  past  concerning  highway  bridges, 
their  design,  construction  and  methods  of  pur- 
chase, that  little  need  be  written  here,  except- 
ing to  call  attention  to  articles  on  that  subject 
in  other  columns  of  this  issue.  However,  it 
may  be  well,  in  passing,  to  emphasize  the  im- 
portance and  economy  of  well-built,  properly 
located  and  adequate  structures  with  safe 
foundations. 

Along  with  the  increasing  demands  for,  and 
the  growing  Intelligence  concerning,  good 
roads,  there  has  been  a  development  of  im- 
proved machines  and  tools  for  making  roads. 
Implements  and  machines,  however,  must  be 
selected  judiciously  according  to  the  local  re- 
quirements of  materials,  topography  and  class 
of  construction.      The  graders,    for    example. 
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which  accomplish  such  large  results  on  the 
prairies  would  have  a  sorry  time  in  the  "rock- 
ribbed"  hills  of  New  England  or  in  its  boulder- 
rich  glacial  drift.  Improved  tools  and  suitable 
materials  will  not  alone  make  a  good  road  or 
street.  Skilled  intelligence  is  even  more  neces- 
sary, and  to  furnish  this  is  the  function  of  the 
engineer.  Money  spent  in  obtaining  the  ser- 
vices of  a  capable  engineer  at  the  right  time 
will  result  in  economy  and  prevent  disappoint- 
ment. But  every  engineer  is  not  a  road  engi- 
neer, and  it  is  barely  possible  that  even  some 
road  engineers  .have  not  yet  fully  comprehended 
the  economics  of  road  construction.  There  still 
exists,  in  some  quarters,  at  least  a  mild  con- 
tempt for  the  more  modest  forms  of  construc- 
tion as  unworthy  of  professional  attention,  but 
just  here  is  an  opportunity  to  do  a  large  public 
service  by  thoroughly  adapting  seemingly  inad- 
equate means  to  the  satisfactory  accomplish- 
ment of  a  much-desired  end. 

The  people  need,  also,  to  be  taught  how  to  use 
good  roads  after  they  are  built.  One  little  ex- 
ample of  what  should  not  be  done  is  the  habit 
of  following  the  same  track  in  the  middle  of 
the  road,  which  soon  produces  ruts  by  concen- 
trating the  wear  both  of  the  wheels  and  of  the 
horses'  feet.  To  meet  this  difficulty,  in  some 
parts  of  the  country  signs  have  been  put  up 
along  the  roadside  with  admonition:  "Do  not 
keep  in  the  middle  of  the  road,"  or  some  similar 
suggestion  to  distribute  the  traffic  over  tho 
whole  width  of  the  roadway.  Experience  with 
various  materials,  implements,  methods  of  con- 
struction and  maintenance,  and  types  of  bridges 
and  structures  is  yielding  useful  knowledge 
which  should  be  made  as  widely  available  as 
possible  for  the  benefit  of  those  having  charge 
of  road  and  street  work.  There  is  no  better 
medium  for  the  interchange  of  such  information 
than  the  pages  of  the  technical  journal. 


A  Few  Thoughts  on  Present  Practice  of 
Road  Construction. 

By  James  Owen,  M.  Am.  Soc.  C.  E. 


While  the  writer's  experience  has  been  some- 
what extensive  in  road  construction,  yet  it  has 
been  limited  to  a  very  small  section  of  our 
country,  and  it  may  therefore  be  open  to  ques- 
tion whether  the  results  of  such  experience  can 
be  formulated  for  general  practice.  There  are 
certain  principles  of  road  work  that  are  funda- 
mental and  not  open  to  discussion;  others  that 
are  tentative  and  may  be  adopted  or  rejected 
without  vitally  affecting  results,  and  there  are 
still  others  that  are  strongly  advocated  by 
thinking  men,  yet  are  fatal  in  their  conse- 
quences and  should  be  classed  as  heresies.  The 
early  principles  advocated  by  the  two  pioneers 
of  road  construction,  Telford  and  Macadam, 
some  seventy  years  ago,  are,  in  the  main,  the 
principles  on  which  all  road  work  is  based 
to-day.  The  improvements  that  have  been 
made  are  mostly  in  the  line  of  executive  worlc 
of  construction,  more  improved  machinery  ana 
a  keener  appreciation  of  the  small  vital  points 
in  management  which  make  or  mar  good  re- 
sults. 

In  considering  the  three  subject  heads  out- 
lined above,  the  first  needs  no  extensive  allusion 
here.  Proper  grading,  complete  drainage,  easy 
grades  and  the  furnishing  and  laying  of  the 
broken  stone  are  factors  all  so  uniformly  ac- 
cepted that  only  the  most  ignorant  or  niggardly 
would  depart  therefrom.  The  second  heading 
opens  a  field  of  endless  discussion  and  in  the 
opinion  of  the  writer,  in  view  of  the  large  sums 
now  expended  in  many  states  for  a  number  of 
years  on  road  construction,  the  collation  of 
facta  should  supersede  discussion,  and  the  re- 
sultant figures  would  probably  remove  a  num- 


ber of  causes  of  speculation  and  direct  the 
practice  into  the  economical  direction  the  fig- 
ures would  indicate,  according  to  the  experi- 
ence in  varying  localities.  Take  for  instance 
the  question  of  the  thickness  of  the  road  pro- 
posed to  be  constructed  and  the  character  of  the 
foundation.  Differences  existed  seventy  years 
ago  in  England  on  these  two  problems  and  the 
same  differences  exist  to-day,  yet  it  would  seem 
seasonable  to  suggest  that  while  both  are  per- 
missible and  proper,  the  results  of  recent  ex- 
perience should  show  which  of  the  two  were 
preferable  under  given  conditions. 

Take  for  instance  the  results  of  road  con- 
struction in  two  small  municipalities  coming 
under  the  writer's  observation.  They  are  of 
about  the  same  area,  population  and  mileage  of 
roads,  and  of  similar  physical  and  topograph- 
ical conditions.  Both  put  down  a  system  of 
roads,  practically  covering  the  whole  territory, 
at  the  same  time  and  spent  the  same  amount 
of  money,  about  |75,000.  The  roads  of  one 
town  were  built  of  telford  pavement  from  6  to 
12  inches  thick.  The  other  town  laid  down 
6-inch  macadam.  At  the  end  of  ten  years  the 
telford  roads  were  all  in  as  good  condition  as 
when  built,  and  a  careful  Inspection  of  the  ma- 
cadam roads  made  a  year  ago  shewed  that  an 
expenditure  of  ?25,000  was  necessary  to  put 
them  in  good  and  proper  shape.  Money  had 
been  raised  annually  for  the  repair  of  both  sys- 
tems. The  appreciation  of  these  facts  would 
seemingly  end  discussion  on  that  topic  under 
such  conditions.  On  the  other  hand,  in  a 
sparsely  populated  mountainous  district  with 
heavy  grades,  macadam  roads  can  be  built  at  a 
less  cost  and  would  give  all  necessary  transit 
facilities  with  a  minimum  expense  for  repairs, 
provided  that  a  reasonable  thickness  of  broken 
stone  is  used,  and  here  it  may  be  stated,  with- 
out controversy,  that  less  than  6  inches  is  not 
a  reasonable  thickness.  With  a  4-inch  road 
the  supporting  power  of  the  remaining  material 
after  a  moderate  amount  of  wear  is  so  small 
that  it  amounts  to  a  large  waste. 

In  selecting  material  for  roads  endless  dis- 
cussion can  be  and  is  held  as  to  what  is  proper 
or  Improper.  Yet  the  main  factor  is  and  al- 
ways will  be  that  of  transportation.  In  a  gran- 
ite and  trap  rock  country  there  is  little  ques- 
tion of  selection,  and  the  same  may  be  said  of 
limestone,  but  in  a  territory  absolutely  bare  of 
native  rock,  the  cost  of  carrying  the  material 
is  a  potent  factor  and  its  selection  becomes  a 
matter  of  solicitude.  Is  it  better  to  pay  more 
for  trap  rock  than  for  limestone,  and  how 
much?  Facts  and  figures  must  govern  the  final 
decision,  coupled  of  course  with  results  as  to 
whether  a  good  or  indifferent  road  surface  can 
be  maintained.  Then  there  is  the  question  of 
packing.  Should  it  be  used  or  should  a  clean 
stone  road  be  insisted  upon?  If  used  what 
should  It  be?  Clay,  gravel,  loam  or  sand?  As 
a  fact  this  item  of  road  work  is  not  so  much 
a  question  of  money  as  of  results,  and  is  gov- 
erned almost  entirely  by  the  character  of  the 
material  used  in  constructing  the  road.  Lime- 
stone requires  no  packing;  granite  but  little, 
and  then  only  with  the  harder  varieties;  some 
kinds  of  trap  rock  absolutely  require  it,  and 
other  kinds  do  not  need  it  at  all.  As  to 
whether  it  is  better  to  have  sand,  gravel,  clay, 
loam  or  earth  the  writer  has  found  that  he  can 
use  any  kind  with  equally  good  results,  pro- 
vided proper  consideration  is  given  to  its  char- 
acter and  intelligent  care  given  in  its  applica- 
tion. 

Then  as  to  rolling,  this  question  is,  to  a  large 
extent,  a  financial  one  and  enters  more  largely 
into  maintenance  account  than  into  construc- 
tion, and  it  may  be  here  stated  parenthetically, 
that  the  final  disposition  of  almost,  all  the  road 


question  will  be  found  in  the  maintenance  and 
not  in  the  construction;  for  however  well  a 
road  may  be  constructed  originally,  poor  main- 
tenance will  nullify  the  original  good  work,  but 
a  poorly  constructed  road  can  be  made  equal  to 
any  by  care  and  watchfulness.  The  writer  has 
constructed  roads  with  steam  rollers,  and 
light  and  heavy  horse  rollers,  and  in  most  cases 
has  achieved  good  results,  and  this  has  been 
obtained  by  careful  consideration  of  the  future 
use  of  the  road.  In  a  rural  district  with  light 
travel  much  rolling  can  reasonably  be  dis- 
pensed with;  but  in  city  streets,  especially 
where  trolley  tracks  are  laid,  better  results  are 
obtained  with  heavy  steam  rollers,  because  a 
more  uniform  wearing  surface  is  obtained,  thus 
giving  better  general  satisfaction.  The  finan- 
cial end  has  here,  however,  to  be  disregarded. 

The  size  of  stone  to  be  used  is  also  a  matter 
of  judgment,  and  in  the  writer's  opinion  is  de- 
pendent on  the  character  of  travel.  The 
standard  size  for  general  travel  is  1%  inches. 
This  should  be  increased  to  2  or  2^4  inches  for 
heavier  city  traffic,  and  may  be  decreased  to  1 
inch  in  rural  districts.  The  screenings  used 
are  incidental  to  achieve  a  quick  wearing  sur- 
face and  as  a  rule  soon  disappear,  so  the  qual- 
ity and  character  are  unimportant. 

The  third  heading  of  this  article,  namely 
that  of  heresies,  should  not  lead  to  discussion 
so  much  as  to  denunciation,  and  that  in  no 
measured  terms;  and  in  this  part  of  road  con- 
struction and  maintenance,  the  question  of 
trade  practice  enters  and  creates  difficulties 
sometimes  hard  to  overcome.  The  principal 
point  under  this  heading  is  the  uniformity  of 
the  size  of  the  stone  to  be  used.  Macadam  laid 
it  down  as  a  principle,  that  all  stone  used  in  a 
given  part  of  a  road  should  be  of  uniform  size, 
and  this  rule  should  hold  good  today.  Yet  in 
one  of  the  engineering  papers  one  writer  boldly 
held  forth  the  doctrine  that  the  best  material 
for  road  surfacing  was  the  unscreened  stone  as 
it  was  delivered  from  the  breaker.  A  moment's 
reflection  will  show  the  danger  of  such  a  prac- 
tice. A  6-inch  trap-rock  block  laid  in  a  city 
street  will  show  but  little  appreciable  wear  in 
twenty-five  years.  It  may  lose  an  inch  to  an 
inch  and  one-half  in  thickness  in  that  period. 
The  same  trap  rock  block,  broken  into  1%-inch 
stone,  on  the  same- street,  with  the  same  travel, 
would  be  probably  all  worn  away  in  from  two 
to  three  years,  and  if  broken  into  dust  would 
last  six  months.  The  output  from  the  average 
stone  breaker  runs  from  4  inches  to  fine  stone 
dust,  which,  if  delivered  on  to  a  road  for  sur- 
facing, would  present  for  wearing  stones  vary- 
ing from  4  inches  to  Vi  inch,  with  a  resistance 
to  wear  of  six  months  to  four  years,  so  the 
result  is  that  in  two  years  after  the  application 
of  unscreened  material  on  the  road  there  would 
be  undulations  in  the  surface  of  from  2  to  3 
inches,  a  condition  simply  deplorable.  Yet  oho 
of  the  most  difficult  problems  for  the  road  engi- 
neer to  overcome  is  to  get  the  stone  delivered  in 
uniform  size,  that  is  to  say,  to  have  it  properly 
screened.  There  is  so  large  a  demand  for  un- 
screened stone  in  certain  sections  of  the  coun- 
try for  other  purposes,  that  it  practically 
amounts  to  breaking  up  trade  regulations  to  get 
the  stone  properly  screened,  and  only  persist- 
ency and  a  full  appreciation  of  bad  results  will 
obtain  the  required  material. 

Another  practice  that  is  somewhat  open  to 
criticism  and  only  excused  under  the  plea  of 
expediency  is  that  of  building  very  thin  roads. 
As  cobblestones,  in  earlier  times,  were  an  im- , 
provement  on  aboriginal  mud,  so  an  immediate 
good  service  of  a  thin  macadam  is  better  for 
the  farmer  than  being  mired.  The  cobble- 
stone pavements  persist  in  staving,  and  while 
objectionable  they  still  perform  their  function. 
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but  with  the  thin  macadam  a  few  years'  wear, 
a  few  heavy  washes  and  they  are  gone,  and 
practically  a  new  road  has  to  be  built,  or  else, 
as  I  have  seen  in  many  cases,  after  the  first 
enthusiasm  of  road  building  in  a  community 
has  evaporated  there  is  an  actual  reversion  to 
primeval  conditions.  I  know  of  some  4-inch 
macadam  roads  that  are  now  things  of  the  past. 

Some  engineers  also  persist,  where  conditions 
seemingly  allow  nothing  else,  in  building  roads 
on  a  level  grade,  expecting  to  get  proper  drain- 
age by  crowning.  This  is  a  policy  of  doubtful 
expediency  as  the  crown  wears  flat;  then  there 
is  no  drainage  and  the  water  stands  in  the  sur- 
face continually,  and  standing  water  is  a  men- 
ace to  a  permanent  good  surface.  If  possible, 
and  it  is  generally  possible,  let  there  be  a  lon- 
gitudinal fall  to  supplement  the  crown  and  a 
better  road  will  be  the  result. 

The  personal  equation  is  an  important  factor 
in  road  construction  and  road  mai-ntenance, 
and  the  generally  accepted  theory  that  any  one 
can  build  a  good  road  is  open  to  controversy. 
A  large  amount  of  brain  power  has  been  ex- 
pended in  perfecting  good  machinery  for  break- 
ing and  screening  stone,  for  its  transportation 
and  for  grading  and  surfacing  the  bed,  yet  all 
this  energy  is  nullified  by  incompetent  engi- 
neers or  indifferent  contractors.  The  building 
of  roads  is  now  an  art  of  itself,  and  the  outsid- 
ers who  are  flocking  into  the  business  are  ex- 


A  Steel  Truss  Highway  Bridge  with  Con- 
crete Floor. 


A  100-foot  span  highway  bridge,  now  under 
construction  for  Portage  County,  Ohio,  has  riv- 
eted, steel,  pony,  Warren  trusses,  12  feet  deep 
and  16  feet  apart  on  centers,  which  carry  plate 
girder  floor  beams,  supporting  longitudinal 
stringers  and  a  roadway  platform  of  reinforced 
concrete,  a  novel  combination  designed  to  secure 
economy  and  durability.  The  bridge  is  propor- 
tioned for  a  live  load  of  80  pounds  per  square 
foot  of  roadway  surface,  or  for  a  steam  road- 
roller  weighing  21,000  pounds,  whichever  would 
produce  the  greater  stresses.  Allowance  for 
impact  was  made  by  adding  to  the  live  load 
stress,  an  amount  obtained  by  the  following  for- 
mula:— 

L 


=  -  iu-U 


^L  + 

in  which  I  :=  the  amount  of  impact  to  be  added 
to  the  live  load  stress,  L  =  the  live  load  stress, 
D  =  the  dead  load  stress.  The  members  were 
proportioned  for  unit  stresses  of  20,000  pounds 
per  square  inch  in  tension,  and  the  compressive 
stresses  were  determined  by  the  following  for- 
mula: 

20,000 


1' 


where  1 


S  = 

J  +  36,000'  r« 
the   length    between    supports    in 


given  in  the  "Transactions'  of  the  American 
Society  of  Civil  Engineers,  Vol.  xlvl,  1901,  as 
well  as  in  pamphlets  Issued  by  the  St.  Louis  Ex- 
panded Metal  Company. 

The  estimated  quantities  for  the  bridge  In- 
clude 37,500  pounds  of  structural  steel,  5,000 
pounds  of  steel  rods  and  42  cubic  yards  of  con- 
crete. The  cost  of  the  structure  is  calculated 
to  be  little,  if  any,  greater  than  when  using 
wooden  floor  and  steel  joists,  and  it  is  believed 
to  have  great  advantage  in  permanency  and 
rigidity.  The  trusses  are  of  very  simple  con- 
struction and  are  designed  to  be  very  rigid 
without  the  use  of  heavy  members.  The  top 
and  bottom  chords  and  end  posts  are  made  of 
pairs  of  10-inch  channels  latticed  on  both  flanges 
and  having  pairs  of  connection  plates  riveted 
to  the  inside  of  their  webs  and  receiving  the 
vertical  and  diagonal  members.  The  latter  are 
all  composed  of  pairs  of  angles,  latticed  to- 
gether and  shop-riveted  to  the  chords.  The 
floor  beams  project  2%  feet  beyond  the  truss 
centers  to  receive  the  knee  braces  which  stiffen 
the  trusses  laterally,  and  their  webs  are  en- 
gaged between  the  angles  of  the  vertical  posts, 
to  which  they  are  field  riveted,  thus  securing  a 
simple  and  efficient  connection,  with  the  load 
carried  entirely  by  rivets  in  shear.  The  ver- 
tical posts  are  made  with  a  single  angle  in  each 
flange,  turned  in  opposite  directions  so  that  the 
cross-section  resembles  a  Z  bar. 
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Half  Transverse  Sectional    Elevatioi 


Half    Side   Elevation    of  "Truss. 

PORTAGE  COUNTY  HIGHWAY  BRIDGE   WITH  CONCRETE  FLOOR. 


periencing  the  effects  of  the  doctrine  of  selec- 
tionand  the  survival  of  the  fittest,  and  when 
any  community  has  got  through  the  weeding 
process  they  can  confidently  expect  good  re- 
sults. Until  then  there  is  apt  to  be  chaos. 
With  a  good  engineer  and  a  good  contractor 
with  fair  prices,  perfect  results  can  be  obtained. 
Good  results  can  be  obtained  with  a  poor  engi- 
neer and  a  good  contractor — better  than  with 
a  good  engineer  and  a  poor  contractor;  but 
when  in  any  locality  both  are  indifferent,  as 
sometimes  happens,  the  cause  of  good  roads  re- 
ceives such  a  setback  as  to  partially  paralyze 
future  efforts. 


The  Colorado  State  College  is  soon  to  erect 
for  its  department  of  civil  and  irrigation  engi- 
neering a  two-story,  basement  and  attic  build- 
ing (iOxl20  feet  in  plan.  The  building  will  con- 
tain class-rooms,  laboratories,  offices  and  a 
museum,  a  hydraulic  laboratory  in  the  basement 
and  draughting,  blue-print  and  photographic 
rooms  in  the  attic.  There  will  be  fireproof 
vaults  for  records.  The  state  legislature  has 
appropriated  140,000,  and  additional  sums  will 
be  furnished  from  the  college  funds. 


inches  and  r  =^  the  least  radius  of  gyration  in 

inches.     The  ratio  of — was  not  allowed  to  ex- 

r 
ceed  120.     In  applying  this  condition,  however, 
the   length   of  members  fixed  at   the  end   was 
divided  by  2,  in  accordance  with  the  theory  of 
columns. 

Concrete  was  assumed  to  weigh  125  pounds 
per  cubic  foot,  and  this  increased  the  dead  load 
of  the  bridge  from  about  375  pounds  per  linear 
foot  for  the  trusses  and  floor  beams  alone  to  a 
total  of  1,800  pounds  per  linear  foot  for  the  com- 
pleted structure,  as  against  about  750  pounds 
per  linear  foot  for  a  bridge  with  the  same 
trusses  and  floor  beams  having  steel  longitud- 
inal joists  and  a  plank  floor  4  inches  thick. 

The  riveted  work  is  first-class,  and  the  trusses 
are  built  under  the  standard  specifications  for 
highway  bridges,  of  the  Osborn  Engineering 
Company.  Soft  steel  was  used  for  the  trusses. 
The  concrete  was  made  in  the  proportion  of 
1:2%:  5  of  Portland  cement  and  1%-inch  broken 
limestone,  and  reinforced  by  steel  bars  either 
twisted  or  otherwise  providing  for  mechanical 
bonding  to  the  concrete.  Its  strength  was  com- 
puted by  the  formula  of  Mr.  A.  L.  Johnson,  C.E., 


At  the  lower  chord  panel  points,  where  there 
are  no  vertical  posts,  short  lengths  of  vertical 
angles,  corresponding  to  the  flanges  of  the  ver- 
tical posts,  are  riveted  across  the  lower  chord 
webs  and  project  below  them  to  receive  the 
floor  beams  in  the  same  manner  that  the  ver- 
tical post  angles  do.  The  concrete  longitudinal 
floor  joists  bear  directly  on  the  top  flanges  of 
the  floor  beams  and  on  the  masonry  seats  of 
the  abutments.  Their  reinforcement  bars  and 
those  of  the  floor  slab  are  not  coupled  together 
but  overlap  at  adjacent  ends  far  enough  to  de- 
velop the  strength  of  the  bar  in  the  concrete 
between  them.  The  curbs  6  inches  high  and  (i 
inches  wide  are  integral  with  the  roadway  sur- 
face, and  their  outer  faces  are  flush  with  the 
web  members  of  the  trusses.  Above  them  there 
is  a  hub-guard,  consisting  of  a  very  light  lattice- 
girder,  having  single  top  and  bottom  flange 
angles,  which  is  bracketed  out  from  the  face 
of  the  web  members  to  prevent  Impact  against 
the  latter  from  moving  vehicles.  At  one  end  of 
the  span  the  lower  chord  is  anchor-bolted  tightly 
to  the  abutment  masonry,  but  at  the  other  end, 
it  is  seated,  as  shown  in  the  detail,  on  a  sliding 
plate  and  secured  by  anchor  bolts  through  slot- 
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ted  holes,  allowing  for  temperature  movements. 
All  bed  plates  rest  upon  %-incli  sheet  lead, 
placed  between  them  and  the  masonry..  At  the 
sliding  end,  the  joists  and  floor  platform  have 
two  thicknesses  of  oiled  paper  placed  between 
them  and  the  abutment  masonry,  so  as  to  in- 
sure a  plane  of  separation  and  provide  for  the 
longitM<liDal  movement  of  expansion  and  con- 
traction. The  end  transverse  lateral  struts 
pass  through  the  concrete  joists  and  the  lateral 
X-braces  of  single  angles  clear  the  concrete  simi 
are  riveted  at  intersections  with  the  lower 
chords. 

The  bridge  was  designed  by  the  Osborn  Engi- 
neering Company,  of  Cleveland,  Ohio,  and  the 
steel  work  wsis  manufactured  by  the  Bellefon- 
taine  Bridge  &  Iron  Co.,  of  Bellefontaine,  Ohio. 


Types  and  Details  of  Bridge  Construc- 
tion.— III. 

By  Frank  W.  Skinner,  C.  E. 


.  Spandrel-Braced    Abches,   Continijed. 

The  Panther  Hollow  highway  bridge  in 
Schenley  Park,  Pittsburg,  which  was  illustrated 
in  The  Engineering  Record  of  June  4,  1898,  is 
60  feet  wide  and  has  four  360-foot  three-hinge, 
spandrel-braced  steel  arch  trusses  of  45  feet  rise 
and  i\^  feet  depth  at  crown.  The  top  chord  is 
horizontal  and  the  bottom  one  forms  chords  of 
a  parabolic  arc.  Both  are  of  ordinary  trough 
section,  built  up  of  plates  and  angles,  the  lower 
one  being  latticed  top  and  bottom  and  the  up- 
per one  having  a  top  cover  plate.  The  vertical 
and  diagonal  web  members  are  all  struts.  After 
the  span  was  swung,  rivet  holes  in  the  pin 
plates  of  different  members  at  the  same  panel 
points  were  reamed  to  match  and  the  connec- 
tions were  also  riveted.  By  this  means  it  was 
calculated  that  the  pins  should  transmit  only 
dead  load  stress. 

The  crown  hinge  is  In  the  bottom  chord  only, 
the  top  chord  middle  sections  having  expansion 
clearance  at  the  center  point.     The  crown  and 


about  2,000,000  pounds.  The  trusses  of  the 
semi-arch  spans  were  erected  separately,  on 
cambre  blocks,  with  pin  connections,  on  trestle 
falsework  which  was  independent  for  the  two 
halves  and  was  not  built  for  one  until  the  other 
was  completed. 

The  Canadian  Pacific  Railway  crosses  Sur- 
prise Creek  on  a  single  track  spandrel-braced 
three-hinge  arch  span  about  180  feet  high,  which 
was  described  in  The  Engineering  Record  of 
July  16,  1898.  There  are  two  trusses,  of  293 
feet  4%  inches  span  and  about  80  feet  rise,  each 
battered  1:8  so  that  their  top  chords  are  16 
feet  apart,  and  the  bottom  chords  38  feet  apart 
at  the  skewbacks.  The  straight  top  chord  is  on 
a  grade  of  2.2  per  cent.,  and  this,  together  with 
the  fact  that  the  skewbacks  are  at  different 
heights  and  that  there  are  five  panels  on  one 
side  of  the  crown  and  six  on  the  other  side 
gives  the  truss  an  unsymmetrical  appearance. 
Both  chords  are  pin-connected  with  full  holes 
in  the  top  chord  web  splices  and  half  holes  with 
clearance  at  the  bottom  chord  panel  points.  The 
center  lower  chord  pin  forms  the  crown  hinge 


'  Dicr^ona!  Post 


together  by  a  3%-inch  bolt,  9  feet  long,  which 
passes  through  the  center  of  the  spherical  joint 
and  takes  bearing  at  the  upper  end  with  a  nut 
and  a  washer-plate  across  the  ends  of  lougitu- 
dinal  diaphragms  at  right  angles  to  each  other 
riveted  to  the  webs  and  cover  plates  of  the 
chord.  The  lower  end  of  the  rod  has  a  nut 
bearing  on  a  saddle  plate  across  the  flanges  of 
the  upper  tier  of  grillage  beams.  The  span 
was  proportioned  for  a  live  load  of  50,000 
pounds  at  every  panel,  and  weighs  about  1,040,- 
000  pounds.  The  trusses  were  erected  on  trestle 
falsework  with  bottom  sills  and  two  vertical 
and  two  batter  posts  in  each  bent;  the  false- 
work was  carried  up  to  top  chord  level  and 
every  third  panel  was  braced  to  form  a  tower. 
All  bents  were  made  in  panels  25  feet  high. 

About  600  feet  below  the  falls  at  Rochester, 
N.  Y.,  the  Driving  Park  bridge  carries  a  city 
street  across  the  Genesee  River,  over  200  feet 
above  the  water.  The  bridge,  which  was  de- 
scribed in  The  Engineering  Record  of  July  18, 
and  August  1,  1891,  rises  from  solid  rock  ledges 
of  red  and  white  sandstone  and  blue  limestone, 
which  produce  a  very  striking  effect.  The  416- 
foot  main  span  has  two  three-hinge  spandrel- 
braced  arch  trusses  of  67  feet  rise.  The  top 
chords  are  slightly  inclined  from  the  horizontal 
and  are  20  feet  apart  on  centers,  while  the 
trusses  batter  so  as  to  make  the  distance  be- 
tween center  lines  of  bottom  chords  46  feet  at 
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skewback  pins  are  10  Inches  in  diameter  and 
the  pedestals  have  right-angled  base  plates  to 
transmit  pressure  to  the  vertical  and  horizontal 
surfaces  of  the  pier  masonry.  The  trusses  are 
spaced  13%  feet  apart  and  are  braced  with  top 
and  bottom  transverse  struts,  arid  with  trans- 
verse X-bracing  between  vertical  posts.  There 
Is  also  top  and  bottom  lateral  bracing  between 
the  two  outer  trusses  on  each  side  of  the  bridge, 
but  Jione  between  the  center  trusses.  All  braces 
are  made  of  angles  and  have  riveted  connections 
at  ends  and  intersections. 

A  9%-foot  cantilever  sidewalk  is  bracketed 
out  from  each  outer  truss.  The  floor  joists  are 
parallel  to  the  bridge  axis  and  have  their  top 
flanges  in  the  plane  of  the  top  chords,  support- 
ing a  solid  steel  trough  floor  filled  with  ashes, 
concrete  and  asphalt.  The  floor  was  propor- 
tioned for  a  live  load  of  150  pounds  per  square 
foot  on  the  roadway  and  100  pounds  on  the  side- 
walk, the  trusses  being  proportioned  for  89  and 
60  pounds  per  square  foot  of  roadway  and  side- 
walk respectively.  The  superstructure  weighed 


Surprise  Creek  Arch,  Canadian  Pacific  Railway. 


and  the  center  top  chord  pin  has  half  hole  open 
bearings  with  expansion  clearance  between  the 
ends  of  the  chord  sections.  The  floorbeams 
have  web  connections  and  kneebraces  to  the 
tops  of  the  vertical  posts.  There  are  lower 
chord  and  intermediate  horizontal  transverse 
braces,  and  top  and  bottom  chord  lateral  and 
vertical  transverse  X-braces.  All  members  are 
compression  members  and  all  secondary  connec- 
tions have  riveted  gusset  plates  and  angle  clips. 
All  truss  pins  are  6  Inches  in  diameter,  but 
this  did  not  give  sufficient  bearing  area  in  the 
lower  chords  so  the  chord  webs  were  bushed 
with  steel  discs,  12  inches  in  diameter.  The 
end  vertical  posts  are  field-riveted  to  gusset 
plates,  shop-riveted  to  the  webs  of  the  lower 
chords.  The  skewback  hinges  are  ball  and 
socket  joints  made  with  a  spherical  casting 
bolted  to  transverse  flanges  on  the  end  of  the 
bottom  chord  and  engaging  a  concave  pedestal. 
The  pedestal  is  seated  on  a  6x8-foot  grillage  of 
I-beams,  anchor-bolted  to  the  masonry;  and  the 
grillage,    pedestal,    shoe    and    chord  are  tied 


the  skewbacks.  The  trusses  are  about  80%  feet 
deep  at  the  skewbacks  and  12  feet  at  the  crown, 
and  are  proportioned  for  a  live  load  of  90 
pounds  per  square  foot  of  floor  and  sidewalk 
surface.  They  are  divided  into  26-foot  9-inch 
panels  and  the  spandrel  posts  are  braced  by  two 
lines  of  horizontal  longitudinal  struts  connected 
by  web  splices  which  are  continuous  across  the 
post  Intersections.  The  verticals  and  diagonals 
are  made  with  pairs  of  built  channels,  latticed, 
and  the  chords  are  made  of  the  usual  top  chord 
section  with  bottom  flange  reinforcement  plates 
projecting  beyond  the  insides  of  the  webs  of 
the  lower  chords. 

The  top  chords  are  disconnected  at  the  center 
of  the  span,  where  there  are  expansion  clear- 
ance and  double  floorbeams  to  provide  complete 
lateral  bracing.  The  bottom  chords  are  also  in 
two  sections,  making  complete  independeiit 
semi-trusses,  united  by  the  floor  system  and  by 
the  semi-cylindrical  bearings  of  the  lower 
chords  on  the  crown  hinge  pin.  At  the  crown 
the  24x30-Inch  closed  rectangular  bottom  chord 
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sections  have  their  webs  tapered  and  their 
cover  plates  converged  towards  the  crown  pin, 
maldng  a  flattened  section  which  is  widened  by 
an  oblique  center  diaphragm  wiih  flanges,  which 
virtually  makes  a  wedge  shaped  plate  girder 
with  horizontal  web  and  flanges  diverging  from 
their  connection  to  the  chord  webs.  The  web 
of  the  girder  forms  a  continuous  bearing  for  a 
steel  casting  which  is  enclosed  by  the  projecting 
ends  of  the  flange  plates  and  forms  a  trough  or 
bushing  for  the  full  length  bearing  of  the  crown 
hinge  pin,  4  inches  in  diameter  and  3V->  teet 
long.  The  ends  of  the  chord  sections  are  bev- 
eled to  give  clearance  at  the  pin,  and  the  center 
vertical  post  and  bottom  lateral  strut  are  made 
double,  one  of  each  being  riveted  to  each  semi- 
truss. 

The  lower  ends  of  the  bottom  chords  are  sim- 
ilarly flattened  and  extended  to  give  long  solid 
bearings  in  the  planes  of  the  horizontal  skew- 
back  pins,  4  inches  in  diameter  and  4  feet  long, 
which  are  seated  in  pairs  of  upper  and  lower 
cast  steel  bearing  Doxes  supported  on  the  trans- 
verse webs  of  the  chords  and  the  pedestals  re- 
spectively. The  end  of  the  chord  is  faced 
square  with  its  axis,  and  the  angle  with  the  pin 
axis  is  made  by  beveling  the  upper  casting,  one 
end  of  which  projects  through  a  slot  in  the 
flange  of  the  stiffening  rib  and  is  bored  to  re- 
ceive the  end  bottom  lateral  connection  pin. 
The  pedestal  has  three  intersecting  transverse 
webs  in  the  plane  of  the  skewback  pin  which 
afford  continuous  bearing  on  their  upper  edges 
for  the  three  sides  of  the  east-steel  pin  bearing, 
and  connect  the  longitudinal  side  plates  and  re- 
inforced intermediate  webs.  The  pedestals  thus 
have  closed  triangular  cross-sections  and  bent 
base  plates  with  two  bearing  surfaces,  one  C 
leet  square,  normal  to  the  lower  choid  axis, 
and  a  horizontal  one  6  feet  by  13  inches,  whioh 
prevents  the  possibility  of  slipping  down.  The 
pedestals  are  bedded  with  rust  joints  on  single 
granite  cap  stones  2  feet  thick  and  have  piers  of 
ashlar  masonry  with  concrete  footings  in  pits 
sunk  at  an  angle  12  or  15  feet  into  the  solid 
shale  ledge  to  be  beyond  the  possibility  of  in- 
jury from  weathering. 

The  trusses  are  connected  by  35-foot  floor- 
beams  with  tapered  cantilever  ends  which  have 
their  inclined  lower  flanges  seated  on  the  top 
chords  of  the  arch  trusses.  There  are  horizon- 
tal top,  bottom  and  intermediate  transverse 
struts  with  riveted  connections  and  there  are 
pin-connected  diagonal  rods  in  the  vertical 
transverse  planes,  in  the  planes  of  the  longi- 
tudinal struts  and  in  the  planes  of  the  top  and 
bottom  chords.  The  crown  pin  rises  and  falls 
•  about  8  inches  with  temperature  variations. 
The  span  weighs  over  600  tons.  It  was  de- 
signed to  be  erected  by  the  cantilever  method, 
but  was  flnally  assembled  on  trestle  falsework, 
which  was  remarkable  for  its  very  heavy  con- 
struction and  had  a  wide  middle  opening 
spanned  by  combination  trusses  to  give  a  free 
water  way.  The  erection  was  commenced  in 
the  fall  and  was  discontinued  through  the  se- 
vere winter  weather,  when  the  structure  was 
drenched  by  spray  from  the  falls  which  envel- 
oped it  in  a  thick  coating  of  ice. 
(To  be  continued.) 


A  Semi-Portable  Bitulithic  Paving  Plant. 


What  is  known  as  the  Bitulithic  pavement, 
laid  by  Warren  Brothers  Company,  has  become 
so  well  known  that  there  remains  little  to  be 
said  in  regard  to  the  methods  of  laying  it.  The 
accompanying  photographs  illustrate  onie  of  the 
semi-portable  plants  used  by  this  company  at 
Worcester,  Mass.,  for  mixing  the  Ingredients  of 
the  parement.  One  of  the  photographs  was 
taken  looking  toward  the  front  of  the  rotary 


dryers,  the  piles  of  crushed  stone  being  on  the 
slope  at  the  right.  This  crushed  stone  ranges 
in  size  from  li/i  inch  down  to  impalpable  pow- 
der, and  is  fed  into  the  dryers  by  the  two  con- 
veyors shown  at  the  front  of  the  machine,  one 
on  each  side  of  the  dryers.  The  latter  consist 
of  two  18-foot  rotating  cylinders  encased  in 
sheet  iron,  and  the  fire  box  at  the  front.  The 
products  of  combustion  travel  forward  under 
and  around  the  cylinders  and  return  through 
them,  being  carried  off  by  the  exhaust  fan 
shown  behind  the  tool  box  in  the  second  photo- 
graph. The  stone  in  the  dryers  is  raised  to  a 
temperature  of  about  250  degrees. 

After  passing  through  the  dryers  the  crushed 
stone  is  carried  up  the  long  conveyor  shown  in 
the  photographs,  to  the  grading  screen  on  top  of 
the  storage  bins.  It  is  there  screened  Into  six 
different  sizes,  each  of  which  falls  into  a  sep- 
arate compartment.  From  the  bottoms  of 
these  compartments  the  materials  are  drawn 
out  and  proportioned  by  exact  weight  in  a 
weighing  box  resting  on  special  scales.  These 
scales  are  arranged  with  seven  beams,  thus  per- 


geneous,  when  it  is  discharged  by  means  of  a 
slide  gate  in  the  bottom  of  the  mixer  into  the 
carts,  which  back  under  the  structure.  The 
whole  plant,  including  the  portable  engine  and 
boiler  by  which  the  power  is  supplied,  occupies 
a  space  of  roughly  80  by  30  feet.  Sixteen  of 
these  plants  are  in  use,  and  six  more  are  being 
built. 


The  Dirt  Road. 

I(y  G.  A.  RoulUer,  .M.  Am.  Soc.  C.  E. 


The  principal  trouble  with  the  dirt  road  is 
that  anything  is  considered  good  enough  for  it; 
that  it  is  not  worthy  of  systematic  treatment; 
and,  consequently,  the  very  conditions  which 
cause  its  deplorable  state  are  seldom,  if  ever, 
removed,  notwithstanding  that  its  supersensi- 
tiveness  requires  that  its  "sanitation"  should 
receive  greater  attention  than  that  of  the  highly 
improved  road,  which  has,  within  itself,  certain 
elements  of  resistance  not  possessed  by  the  dirt 
road.  If  the  same  attention  were  given  to  the 
grading,   both   transverse   and   longitudinal,   of 


BITULITHIC  PAVING  PLANT,  LOOKING  TOWARD   DRYERS. 


mitting  each  size  to  be  accurately  weighed,  the 
weight  of  the  first  size  together  with  its  tare 
forming  the  tare  for  the  second  size,  and  so  on. 
By  this  means  the  materials  are  all  weighed  in 
one  Ijox  and  discharged  by  gravity  into  a  me- 
chanical mixer,  together  with  the  bituminous 
composition.  The  latter  is  prepared  for  use 
on  the  platform  shown  at  the  left  of  the  first 
photograph,  and  is  carried  over  to  the  mixer  in 
an  iron  receptacle  hung  from  a  small  trolley 
wheel  running  on  a  light  steol  frame  or  track- 
way. The  scales  by  which  the  bituminous  com- 
position is  weighed  are  very  sensitive,  and  by 
means  of  the  entirely  independent  trackway 
from  which  the  composition  bucket  is  hung,  the 
effect  of  the  vibration  of  the  machinery  on  the 
scales  is  done  away  with,  and  absolutely  ac- 
curate weights  are  obtained.  The  temperature 
of  the  bitulithic  composition  and  the  materials 
in  the  mixer  is  kept  at  about  200  degrees,  Fahr- 
enheit. 

After  the  stone  and  the  bitulithic  material 
have  been  dumped  into  the  mixer,  the  latter  is 
revolved  until  the  whole  is  thoroughly  homo- 


the  dirt  road  as  is  given  to  that  of  the  better 
class  of  roads,  a  very  different  condition  would 
soon  ensue.  Dirt  roads  usually  suffer  from  a 
total  lack  of  proper  drainage,  or  from  scour 
caused  by  too  rapid  drainage.  A  radically  dif- 
ferent condition  would  be  obtained  if  gradual 
but  systematic  grading  were  resorted  to.  Not 
that  kind  of  grading  which  consists  in  taking 
the  top  off  a  hill  and  dumping  it  into  the  bottom 
of  the  nearest  hollow;  a  style  of  grading  which 
is  quite  prevalent  in  country  districts,  and 
which  results  only  in  shortening  the  length  of 
the  slope,  but  in  no  way  modifies  the  grade  or 
rate  of  inclination.  In  many  instances  a  re- 
duction of  grade  would  be  of  material  benefit  to 
the  road.  A  grade  line  starting  from  the  sum- 
mit of  the  hill  and  extending  to  the  bottom  of 
the  hollow,  thus  removing  the  "shoulder"  of 
the  summit  and  filling  in  the  end  of  the  hollow, 
would  reduce  the  rate  of  inclination  and  pre> 
vent  scour. 

Longitudinal  unevenness  of  road  bed  is  a  con- 
stant source  of  trouble.  The  sunken  spots,  be- 
tween two  very  slight  rises,  could  be  obliterated 
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with  but  little  labor,  and  water-holding  pockets 
removed.  Frequent  complaints  are  heard  as 
to  the  impossibility  of  draining  some  low  point 
at  which  the  water  from  the  surrounding  hills 
gathers.  Ditch  the  sides  and  use  the  material 
to  raise  the  road  bed  above  the  general  water 
level.  It  may  be  claimed  that  these  operations 
are  too  costly,  and  that  the  district  can  not 
afford  to  do  such  work.  It  might  be  too  costly 
if  undertaken  all  at  once,  but  if  done  gradually 
by  using  the  annual  appropriations  in  carrying 
out  a  well  defined  and  studied  plan  for  each 
road,  a  steady  improvement  would  be  developed 
from  year  to  year,  until  Anally  completed,  and 
a  permanently  satisfactory  condition  secured  by 
the  removal  of  the  features  which  are  the  under- 
lying causes  of  bad  conditions.  No  mention 
has  been  made  of  the  necessity  of  transverse 
drainage,  as  the  crowning  of  the  road  bed  so 
as  to  secure  lateral  drainage  is  generally  well 
understood.  But  one  thing  that  is  not  so  clear 
to  the  average  highway  commiss-ioner  is  that 
the  crown  should  be  made  to  vary  with  the  na- 
ture of  the  soil.     In  heavy  clay  soils,  which  re- 


ment  of  danger  If  placed  at  the  immediate  sides 
of  the  road  bed  proper;  it  Is,  therefore,  advisa- 
ble, to  locate  them  a  few  feet  away.  In  the 
majority  of  cases  they  will  answer  every  pur- 
pose at  a  distance  of  8  or  10  feet,  providing 
they  are  deep  enough. 

In  many  instances  a  much  better  condition  of 
road  bed  could  be  secured  if,  when  the  annual 
repairs  are  made,  the  "dead"  material  on  the 
road  surface  were  removed  instead  of  being 
buried  under  a  coating  of  new  surfacing.  The 
constant  accumulation  of  this  "dead"  soil  tends 
to  destroy  the  vitality  of  the  new  material,  and 
gradually  causes  excessive  crowning  in  cases 
where  the  road  is  looked  after  regularly,  that 
is,  where  the  crown  is  not  allowed  to  be  abso- 
lutely destroyed  before  the  repairs  are  made. 
If  this  "dead"  material  is  removed,  as  sug- 
gested, it  will  be  found  that  a  much  lesser  quan- 
tity of  new  material  will  be  necessary  to  renew 
the  surface. 

Next  we  come  to  the  selection  of  material  for 
the  purpose  of  surfacing  the  road  bed.  In 
many  localities  the  material  is  uniformly  of  a 
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tain  water  readily,  the  crown  should  be  pro- 
nounced, whereas,  in  lighter,  sandy  soils,  which 
absorb  water  and  allow  it  to  drain  through, 
the  crown  can  be  materially  modified;  in  fact. 
heavy  crowns  on  roads  of  such  soil  are  apt  to 
be  troublesome,  as  the  material  will  be  washed 
into  the  side  gutters  and  destroy  the  drainage. 
The  benefit  of  side-ditches  seems  to  be  not 
clearly  understood.  Not  only  do  they  act  as 
channels  to  convey  the  water  along  the  road  to 
some  convenient  point  of  discharge,  but  they 
also  serve  to  keep  the  road  bed  dry  by  under- 
draining  it,  that  is,  by  keeping  the  surface  of 
the  water  well  below  the  joad  bed.  These  chan- 
nels should  not  be  mere  gutters  scooped  out 
with  a  scraper,  but  well-formed  ditches  ranging 
from  2  to  3  feet  in  depth,  according  to  the  local- 
ity. Again  the  question  of  expense  will  be 
brought  up,  but  this  work  will  not  cost  as  much 
as,  at  first  glance,  it  would  appear,  as  the 
ditches  wiH  be  partly  formed  by  raising  the 
road  bed  with  the  material  excavated  from  the 
channels.      These  ditches  might  prove  an  ele- 


fair  character,  and  no  transposition  is  neces- 
sary; but  in  sections  where  the  material  along 
the  route  varies,  it  may  be  desirable  to  do  the 
surfacing,  at  some  points,  with  material  from 
some  other  point.  In  that  event,  economy  de- 
mands that  the  smallest  amount  possible  be 
moved.  It  frequently  occurs  that  a  better 
result  can  be  secured  by  an  admixture  of  ma- 
terial, instead  of  a  heavy  coat  of  surfacing 
material.  For  example,  a  small  amount  of 
sand  placed  over  a  clay  road,  or  vice  versa. 
during  wet  weather,  so  that  the  traffic  will 
cause  the  two  materials  to  mingle  thoroughly, 
will  completely  change  the  complexion  of  the 
road  bed  for  an  entire  season. 

Those  spots  along  the  road  which  are  over- 
shaded,  that  is,  which  are  not  touched  by  the 
sunlight,  and  consequently  dry  out  but  slowly 
after  rain,  should  be  cleared  of  undergrowth 
and  the  trees  trimmed,  so  as  to  admit  of  the 
sun's  rays  striking  the  road  bed  during  a  few 
hours  each  day.  Care  should  be  taken,  how- 
ever, that  In  doing  this  the  other  extreme  is  not 


reached,  and  the  road  so  exposed  that  it  will 
dry  out  to  such  an  extent  that  the  material  will 
turn  to  dust.  A  good  middle  condition  Is  de- 
sirable where  it  can  be  obtained.  In  very  sandy 
localities  where  clay  can  not  be  obtained,  a 
desirable  modification  of  the  sandy  condition 
can  be  secured  by  placing  dead  leaves,  or  dam- 
aged straw,  on  the  road,  and  allowing  the  traflBc 
to  grind  them  in.  In  doing  this,  it  is  advisable 
to  place  a  small  amount  of  sand  over  the  straw 
or  leaves.  After  two  or  three  treatments  of  this 
kind,  a  very  marked  change  will  take  place. 

Roads  graded  and  drained  on  the  general 
lines  suggested  above  will  not  only  give  better 
satisfaction,  but  will  be  in  line  for  improve- 
ments of  a  more  permanent  character,  such  as  a 
thin  coating  of  macadam  or  gravel,  which  work 
can  also  be  carried  on  from  year  to  year,  treat- 
ing the  worst  spots  first,  thus  gradually  bring- 
ing about  a  uniformly  better  condition. 


An  English  Gas  Engine  Pumping  Station. 

Early  last  winter  a  new  water  supply  plant 
was  opened  at  Madeley,  in  Shropshire,  Eng- 
land, which  according  to  the  London  "Engi- 
neer," is  the  largest  pumping  plant  In  that 
country  operated  by  gas  engines  and  producer 
gas.  The  following  description  of  the  plant 
is  condensed  from  an  article  which  recently 
appeared  In  the  journal  just  mentioned.  The 
well  from  which  the  water  is  taken  is  9  feet 
in  diameter  and  sunk  through  red  sandstone 
to  a  depth  of  141  feet  below  the  surface,  where 
it  is  connected  by  a  6x6-foot  heading  28  feet 
long  to  the  bore  hole,  which  extends  431  feet 
below  the  surface.  A  pumping  test  showed 
the  yield  of  water  to  be  600,000  Imperial  gal- 
lons per  24  hours.  The  buildings  consist  of  an 
engine  house  with  gas  plant  house  and  store 
room  under  one  roof,  and  a  cottage  for  the 
caretaker.  The  pumps  are  in  duplicate  and 
interchangeable,  each  capable  of  delivering  to 
Madeley  reservoir  250,000  imperial  gallons  In 
12  hours.  The  fixing  of  the  well  pumps  has 
been  carried  out  through  a  depth  of  75  feet  ol 
water.  With  all  the  pumping  that  was  done  In 
filling  three  reservoirs  and  washing  out  the 
mains,  the  water  level  in  the  well  was  reduced 
by  only  25  feet. 

The  Madeley  reservoir  has  a  capacity  of  466,- 

000  imperial  gallons,  and  that  for  Brosely,  an 
adjacent  district,  160,000  gallons.  Each  of  the 
Kservoirs  is  constructed  of  brick  and  concrete, 

1  lie  arches  for  the  roof  being  supported  on  cast 
iion  columns  and  girders,  and  covered  with  1 
foot  of  soil.  The  water  is  always  drawn  from 
1  foot  below  the  surface,  by  means  of  a  floating 
arm. 

The  gas  engines  furnishing  the  power  for  the 
pumps  are  each  of  90  brake  horse-power.  They 
are  both  fitted  with  duplicate  tube-igniters, 
which  does  away  with  the  risk  of  any  interrup- 
tion in  the  water  supply  In  the  event  of  one 
tube  bursting,  as  the  other  comes  automatically 
into  operation,  and  enables  the  engine-driver 
to  replace  the  broken  tube  without  stopping 
the  engine.  All  the  bearings  and  working 
parts  are  automaticall;^  lubricated,  thus  reduc- 
ing the  engine-driver's  duties  to  a  minimum. 
The  exhaust  valves  are  equilibrated  and  are 
cooled  by  means  of  water  circulated  through 
them.  Each  engine  has  two  fly-wheels,  and 
drives  the  pumps  by  means  of  belts.  A  Cross- 
ley  pump  starter  is  provided  for  each  engine; 
and  the  water  for  cooling  the  cylinders  is  con- 
tained in  a  large  overhead  tank.  The  pumps 
are  in  duplicate,  and  consist  of  two  sets  or 
three-throw  deep-well  pumps,  10%  Inches  diam- 
eter by  24  inch  stroke,  each  capable  of  lifting 
20,834  imperial  gallons  per  hour  from  the  well 
142.8  feet  deep,  and  delivering  the  water  into 
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a  tank  below  the  engine-room  floor,  whence  at 
the  same  time  another  set  of  three-throw 
pumps,  9%  inches  diameter  by  24  inch  stroke. 
also  In  duplicate,  lifts  it  342  feet  through  the 
rising  mains  to  the  reservoirs.  The  total  head, 
including  friction,  is  about  500  feet. 

The  gas  plant  is  of  the  Dowson  type  and  uses 
anthracite.  It  consists  of  a  generator,  small 
vertical  boiler,  hydraulic  box,  coke  and  saw- 
dust scrubbers.  It  is  capable  of  producing  gas 
sufficient  to  run  one  of  the  engines  at  its  rated 
capacity.  A  gasholder  10  feet  in  diameter  by 
8  feet  lift  is  placed  outside  the  engine  house. 
The  gas  plant  is  duplicated  throughout,  except 
the  gasholder,  so  that  there  is  always  a  com- 
plete set  of  the  working  parts  of  the  plant  in 
reserve.  Gearing  is  arranged  which  automat- 
ically regulates  the  admission  of  steam  to  the 
gas  generators  by  the  rise  and  fall  of  the  gas- 
holder. Messrs.  Crossley  Bros.,  Limited,  of 
Manchester,  were  the  contractors  for  the  pump- 
ing plant,  the  pumps  being  made  by  Messrs.  F. 
Pearn  &  Company,  Limited,  of  West  Gorton, 
Manchester.  The  engineer  for  the  plant  was 
Mr.  T.  S.  Stooke,  of  Shrewsbury. 


A  Small  Concrete  Arch  at  West  Hart- 
ford, Conn, 


The  concrete  arch  shown  in  the  accompany- 
ing illustrations  was  built  to  replace  an  old 
wooden  truss  bridge  over  Trout  Brook  at  Fern 


each  abutment  was  carried  up  2  feet  4  inches 
above  the  springing  of  the  arches  and  the  span- 
drels filled  in  with  concrete  tangent  to  the  out- 
side lines  of  the  arch  rings.  The  tops  of  the 
parapet  walls  are  2  feet  6  inches  above  the 
crown  of  the  large  arch,  or  about  2  feet  above 
the  surface  of  the  roadway.  An  interesting 
feature  in  connection  with  the  construction  of 
the  parapet  walls  was  the  provision  for  any 
cracks  which  might  appear  in  them  due  to  tem- 
perature changes  or  other  causes.  To  insure 
such  cracks  taking  place  along  predetermined 
lines,  there  were  placed  in  each  of  the  parapet 
walls  over  the  quarter  points  of  the  large  arch 
strips  of  ordinary  sheet  iron.  These  strips 
were  of  a  width  somewhat  less  than  the  thick- 
ness of  the  walls,  and  extend  vertically  from 
the  extrados  of  the  arch  to  the  top  of  the  para- 
pet wall.  Since  the  bridge  was  constructed 
cracks  have  appeared  along  the  lines  where 
these  strips  of  sheet  iron  were  placed. 

This  structure  was  built  without  steel  rein- 
forcement of  any  kind.  For  the  actual  arches 
the  concrete  was  mixed  in  the  proportion  of  8 
cubic  feet  of  sand  and  16  cubic  feet  of  broken 
stone  to  each  barrel  of  Portland  cement,  equiv- 
alent to  about  1:2:4  mixture.  All  other  con- 
crete was  mixed  in  the  proportion  of  12  cubic 
feet  of  sand  and  24  cubic  feet  of  stone  to  each 
barrel  of  cement.  The  arrangement  of  the  cen- 
tering and  the  forms  for  the  parapet  walls  is 
shown   on   one    of    the    accompanying    photo- 


county  in  which  the  improvement  is  located  to 
appoint  a  supervisor  of  roads,  "who  shall  hold 
his  office  for  3  years  and  until  his  successor  is 
appointed."  The  duties  and  qualifications  for 
this  office  are  given  by  Mr.  Meeker  as  follows: 

First.  They  should  be  men  accustomed  to 
outdoor  work,  and  should  know  what  is  a  day's 
work  for  a  man  with  a  pick  and  shovel. 

Second.  They  should  be  able  to  take  meas- 
urements and  estimate  the  quantity  of  material 
required  for  a  given  piece  of  work.  For  this 
purpose  they  should  always  carry  a  memoran- 
dum book,  tape  measure,  and  2-foot  rule  with 
them.  They  should  always  enter  on  the  spot, 
with  the  date,  a  clear  and  distinct  measure- 
ment of  any  work  or  materials  which  are  to  be 
paid  for  by  measurement;  this  will  be  found  to 
be  of  great  use  in  case  of  dispute. 

Third.  They  must  keep  an  accurate  account 
of  the  materials  spread  upon  each  mile  of  road. 
Statements  of  the  quantities  of  materials  re- 
ceived and  the  amount  spread  and  on  hand 
should  be  prepared  every  three  months. 

Fourth.  They  should  keep  an  accurate  ac- 
count of  the  tools,  machines  and  other  properly 
belonging  to  their  department,  showing  where 
and  in  whose  charge  they  are,  and  a  statement 
of  this  account  should  be  made  annually. 

Fifth.  They  should  make  annual  estimates 
of  the  cost  of  road  maintenances  in  detail,  show- 
ing the  number  of  tons,  price  per  ton  and  the 
total  cost  of  road  materials,  the  cost  of  labor 


Forms  and  Centering  for  Fern  Street  Bridge. 


Fern  Street  Bridge,  West  Hartford,  Conn. 


Street,  West  Hartford,  Conn.,  which  failed  un- 
der traffic,  letting  a  horse  and  wagon  through  it 
into  the  bed  of  the  stream.  The  old  bridge  was 
moved  downstream  to  form  a  temporary  cross- 
ing during  the  construction  of  the  arch.  The 
center  line  of  the  30-foot  clear  roadway  over 
the  new  structure  forms  an  angle  of  721/^  de- 
grees with  the  axes  of  the  arches.  There  are 
three  segmental  arches,  the  central  one  hav- 
ing a  span  of  26  feet  and  a  rise  of  5  feet,  and 
the  outside  ones  having  a  span  of  10  feet  and 
a  rise  of  3  feet.  The  span  was  divided  into 
three  parts  because  it  was  desired  to  keep  the 
level  of  the  roadway  as  low  as  possible,  and 
it  was  not  thought  best  to  place  a  pier  in  the 
center  of  the  stream.  The  radius  of  the  in- 
trados  of  the  central  arch  is  19  feet  6  inches  and 
the  thickness  of  the  arch  ring  2  feet,  the  sur- 
face of  the  roadway  being  6  inches  above  tlfe 
crown  of  the  arch.  The  two  piers  in  the  stream 
are  4  feet  thick,  with  vertical  sides  and  the 
cutwaters  on  the  upstream  ends  of  these  are 
sharply  pointed,  as  shown  in  the  photograph  of 
the  completed  structure. 

For  the  smaller  arches  the  radius  of  the  in- 
trados  is  5.6  feet  and  the  thickness  of  the  arch 
ring  1  foot  4  Inches.  The  thickness  of  the  abut- 
ments at  the  springing  line  of  the  arches  is  3 
feet  6  inches  and  the  outside  of  the  abutments 
have  a  batter  of  1  in  5.    This  outside  line  of 


graphs.  The  centering  was  made  as  though 
the  bridge  had  not  been  built  on  a  skew.  That 
is,  at  each  end  of  each  of  the  arches,  one  cor- 
ner of  the  centering  projected  beyond  the  out- 
side surface  of  the  parapet  wall,  the  end  of  the 
arch  being  simply  determined  by  the  mold  for 
the  parapet  wall.  This  bridge  was  built  by  the 
Hartford  Paving  &  Construction  Cpmpany,  un- 
der the  direction  of  Mr.  Charles  M.  Crawford. 
The  contract  price  for  the  bridge  was  $4,050, 
the  old  wooden  bridge  being  removed  by  the 
town  of  West  Hartford  at  its  own  expense. 


Supervision  and  Maintenance  of  Roads. 

Again  and  again  has  it  been  emphasized  that 
it  is  in  the  long  run  more  economcial  to  keep 
a  road  in  repair  all  the  time  than  to  let  it  go 
to  pieces  and  then  practically  rebuild  It  when 
its  condition  finally  becomes  unbearable.  To 
secure  the  proper  maintenance  of  roads  it  is 
necessary  to  have  competent  road  supervisors. 
The  duties  and  qualifications  accompanying 
such  a  position  have  been  very  concisely  set 
forth  by  Mr.  Robert  A.  Meeker,  state  supervisor 
of  roads  of  New  Jersey,  in  the  1902  report  of 
the  commissioner  of  public  roads.  It  may  be 
stated  that  after  a  road  has  been  improved  un- 
der the  New  Jersey  state  aid  law,  it  is  the  duty 
of  the  Board   of  Chosen   Freeholders    of    the 


and  any  miscellaneous  expenditures  that  may 
be  required  beyond  the  ordinary  maintenance 
for  every  mile  of  road. 

Sixth.  They  should  be  good  judges  of  the 
quality  of  road  material  available,  and  thus  be 
able  to  select  the  best.  A  good  road  material 
should  be  hard,  tough  and  not  affected  by 
weather. 

Seventh.  They  should  know  when  and  how 
to  apply  the  new  material  so  as  to  obtain  the 
best  results.  General'y  speaking,  the  best  time, 
to  do  repair  work  is  in  the  fall  and  spring.  The 
metal  placed  upon  a  road  during  the  dry,  sum- 
mer season  is  largely  wasted. 

Eighth.  They  should  fully  realize  the  neces- 
sity and  importance  of  drainage.  To  this  end 
they  must  keep  all  ditches,  culverts  and  gutters 
free  from  all  obstruction,  in  order  that  the 
water  may  be  carried  away  from  the  road  as 
quickly  as  possible;  indeed,  other  care  is  almost 
thrown  away  upon  a  road  the  drainage  of  which 
is  neglected.  Drainage  almost  always  requires 
attention,  and  there  is  generally  a  good  deal  that 
can  be  done  to  improve  it  at  slight  expense,  and 
nothing  pays  so  well  in  the  end. 


A  New  Topographic  Map  of  part  of  Jefferson 
County,  New  York,  known  as  the  Theresa 
sheet,  has  recently  been  published  by  the  United 
States  Geological  Survey,  at  five  cents  a  copy. 
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A  Sewage  Pumping  Station  at  Santiago, 
Cuba. 

There  has  recently  been  erected  at  Santiago, 
Cuba,  a  receiving  tank  and  pumping  station,  to 
provide  for  the  discharge  of  the  sewage  of  the 
city.  It  was  thought  by  the  autliorities  inad- 
visable to  allow  the  sewage  to  drain  directly 
into  the  harbor,  as  the  long  bottle-like  shape  of 
the  basin  would  not  permit  the  sewage  to  be 
carried  out  by  the  action  of  the  tides.  It  was 
therefore  determined  to  provide  means  tor 
pumping  it  beyond  the  summit  of  the  nearest 
divide,  from  whence  it  might  be  carried  by 
gravity  to  tide  water.  To  accomplish  this  a 
building  was  erected  to  contain  two  centrifugal 
pumps  and  two  boilers,  as  well  as  several  small 
rooms  for  the  accommodation  of  the  employes. 
The  plant  also  includes  the  receiving  tank  and 
extensive  coal  sheds.     A  railroad  track- to  serve 


walls  were  formed  in  panels  with  small  I-beams 
and  T's,  and  then  filled  in  solid  with  concrete 
composed  of  one  part  of  Portland  cement,  two 
parts  of  sand  and  five  parts  of  broken  stone — 
the  stone  being  of  such  size  that  all  pieces 
would  pass  through  a  1-inch  ring. 

No  panels  were  formed  larger  than  6x9  feet, 
and  all  the  framing  was  braced  diagonally  with 
1%-inch,  upset  end,  iron  rod.  The  columns 
supporting  the  building  were  of  12-inch  I-beams, 
and  other  verticals  were  as  a  rule  4-inch  I- 
beams.  The  horizontal  members  of  the  panels 
were  formed  by  4-inch  T's,  placed  with  the  leg 
horizontal  so  that  there  might  be  no  flange  to 
interfere  with  the  placing  of  the  concrete.  The 
inside  and  outside  of  the  concrete  forms  were 
roughly  sheathed  with  I'/i-inch  plank,  properly 
braced,  leaving  a  space  at  the  top  of  each  panel 
into  which  the  concrete  was  dropped.  When 
this  had  properly  set,  the  planking  was  removed 
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Santiago  Sewage  Pumping  Station. 


the  necessities  of  the  plant  passes  through  the 
main  building,  and  to  a  point  near  the  coal 
sheds  at  the  rear.  Coal  is  taken  from  the  sheds 
by  band  cars  over  a  special  tramway  to  the 
boiler  room,  where  the  track  is  directly  in  front 
of  the  boilers. 

As  nearly  all  the  materials  for  building  oper- 
ations had  to  be  imported,  the  government  en- 
gineers, in  their  original  call  for  bids,  suggest- 
ed that  only  the  front  of  the  building  be  built 
of  brick,  and  that  the  remainder  should  be  of 
monolithic  concrete  construction.  In  designing 
the  building  it  was,  however,  found  very  much 
less  expensive  to  construct  the  walls  of  a_  com- 
bination of  structural  shapes  and  concrete  fill- 
ing, and  it  was  thought  that  such  a  building 
wonld  better  resist  earthquake  shocks.  The 
work,  therefore,  was  planned  and  carried  out 
on  these  lines.  Excepting  the  front,  which 
was  of  brick,  for  the  sake  of  appearances,  all 


and  all  surfaces  were  plastered  with  a  coat  of 
Portland  cement  and  sand,  in  the  proportion  of 
1  to  2,  and  trowelled  down  to  give  a  smooth, 
hard  surface.  The  flanges  of  all  beams  were 
covered  with  wire  cloth  of  i/4-inch  mesh  previ- 
ously to  the  placing  of  the  boarding,  and  on 
the  exterior  surfaces  the  steel  work  was  plas- 
tered with  two  coats  of  mortar,  the  first  con- 
sisting of  one  part  cement  and  three  of  sand, 
and  the  second  of  equal  parts  of  cement  and 
sand. 

For  the  sake  of  economy  all  steel  work  was 
in  easily  obtainable,  standard  shapes.  Where 
extra  strength  was  required,  the  I-beam  col- 
umns were  reinforced  by  angle  iron,  riveted  to 
the  webs  and  where  the  walls  Ijutted  against 
such  columns  a  similar  method  was  employed  to 
form  a  pocket  for  the  edge  of  the  concrete  panels. 

All  the  foundations  and  walls  below  the  sur- 
face of  the  ground  were  composed  of  concrete 


in  the  proportion  of  1  part  Portland  cement,  2 
parts  sand  and  5  parts  clean  broken  stone,  the 
latter  broken  to  pass  a  2-inch  ring,  and  screened 
over  a  Vj-inch  mesh  to  clear  it  of  dirt  and  dust. 
The  floor  and  walls  of  the  pump  pit  to  a  point 
6  inches  above  the  natural  surface  of  the 
ground  were  water-proofed  on  the  outside  with 
ten  thicknesses  of  tar  paper  and  asphalt  of 
approved  quality,  thoroughly  swabbed  together 
so  as  to  make  it  water-tight.  The  concrete 
floors  of  the  building  were  finished  off  with  %- 
inch  of  Portland  cement  and  sand  mixed  in 
equal  quantities,  smoothly  floated  down. 

In  the  rooms  provided  for  the  accommoda- 
tion of  the  employes,  a  cement  base-board  was 
provided,  10  inches  high  and  projecting  1  inch 
from  the  walls,  with  rounded  top.  The  cement 
for  this  was  mixed  with  %  part  of  fine  sand. 
The  interior  partitions  of  the  building  were 
lathed  on  both  sides  with  diamond  mesh  ex- 
panded metal  and  plastered  with  cement,  omit- 
ting the  white  coat  except  iu  the  living  rooms. 
In  the  bath  room  and  water  closet  the  finished 
coat  of  plaster  for  a  height  of  5  feet  above  the 
floor  was  ruled  off  into  6x3-inch  rectangles,  and 
the  entire  surface  down  to  the  floor  was  painted 
with  enamel  paint.  A  small  plaster  moulding 
was  run  around  the  top  of  this  wainscoting.  The 
interior  of  the  building  with  the  exception  of  the 
wood  and  iron  and  sheet  metal  work  was  ren- 
dered  with  asbestine. 

The  top  of  the  pump  pit  was  covered  with  8 
and  10-inch  I-beams,  with  concrete  slabs  in 
which  expanded  metal  was  embedded,  filled  in 
between  them.  The  bottom  of  the  pit  is  below 
sea  level,  and  a  Y-branch  was  provided,  the 
lower  branch  of  which  can  be  opened  when  it 
is  desired  to  flush  out  the  system  with  sea  wa- 
ter. The  upper  branch  of  the  Y  acts  as  an 
overflow  to  the  harbor  in  case  the  sewage  rises 
above  a  certain  level. 

In  preparing  the  plans  for  this  pumping  sta- 
tion it  was  originally  proposed  to  make  the 
plant  very  complete  by  the  installation  of  many 
labor  saving  devices  such  as  coal  and  ash  con- 
veyors, forced  draught,  etc.  It  was  finally  de- 
cided, however,  that  some  of  these  would  not 
resuli  in  sufficient  economy  to  be  practicable. 
The  plant  contains  two  Morris  centrifugal 
pumps,  run  by  Morris  vertical  compound  en- 
gines. The  capacity  of  the  pumps  is  2,500  gal- 
lons per  minute.  Steam  is  supplied  by  two 
Worthington  water  tube  boilers.  The  plant  is 
built  in  dupli9ate  throughout,  with  each  part 
of  the  full  capacity  of  the  plant.  Automatic 
registering  devices  are  provided  to  determine 
the  height  of  the  sewage,  and  a  mercury  col- 
umn for  the  pressure  main.  Electric  lights  for 
the  plant  are  supplied  by  a  3%-kilowatt  West- 
inghouse  generator  run  by  a  6-horse-power  en- 
gine of  the  same  make.  A  30x60-foot  coal  shed 
was  built  entirely  separate  from  the  main  build- 
ing. This  consisted  of  steel  framing  covered 
with  corrugated  iron. 

Messrs.  Ludlow  &  Valentine,  of  New  York, 
were  the  architects  of  the  building,  and  M.  J. 
Dady  Company,  of  Brooklyn,  were  the  general 
contractors.  All  structural  iron  work  was  fur- 
nished by  Milliken  Bros.,  of  New  York,  and 
the  boilers,  engines,  etc.,  for  the  plant  were 
supplied  and  erected  by  Messrs.  James  Beggs 
&  Company  of  the  same  city.  Face  brick,  ce- 
ment, corrugated  iron  roofing  and  other  ma- 
terials required  for  the  construction  of  the 
building  were  likewise  supplied  by  contractors 
in  the  vicinity  of  New  York  City. 


The  Worcester,  Mass.,  Polytechnic  Institute 
has  recently  received  the  gold  medal,  awarded 
at  the  Pan-American  Exposition,  for  its  educa- 
tional exhibit.  The  Institute  was  awarded  a 
gold  medal  at  the  Charleston  Exposition  also. 
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Coal-Tar    Pavements    in    Northern    New 
England. 

In  the  summer  of  1901  a  coal-tar  pavement 
was  laid  on  Main  Street,  Hanover,  N.  H.,  which 
was  to  some  extent  experimental.  During  the 
past  summer  another  section  of  this  pavement 
was  constructed,  contiguous  to  that  previously 
laid,  and  although  it  is  too  soon  to  say  very 
much  in  regard  to  the  wearing  qualities  of  this 
pavement,  it  presents  several  features  which 
should  be  of  considerable  interest  to  municipal 
officers,  especially  in  small  towns  where  it  is 
not  possible  to  obtain  asphalt  pavement  except 
at  prohibitive  prices. 

The  total  thickness  of  the  pavement  is  9 
inches,  consisting  of  a  4-inch  foundation  course 
of  concrete,  a  thin  cushion  coat  of  clean  sand, 
a  2-inch  course  of  tarred  gravel  not  exceeding 
1%  inches  in  greatest  dimension,  a  1-inch 
course  of  tarred  pea  gravel,  and  a  2-inch  wear- 
ing surface  composed  of  a  special  paving  ce- 
ment and  clean,  sharp  sand.  The  concrete  for 
^he  foundation  course  was  composed  of  one 
part  Rosendale  cement,  two  parts  sand,  and 
four  parts  coarse  gravel,  with  no  stones  larger 
than  2V>  inches  and  very  few  less  than  Vi  inch 
In  smallest  dimension.  The  concrete  was  al- 
lowed to  set  for  at  least  one  week  before  the 
succeeding  courses  were  laid.  The  bottom  sur- 
face layer  of  gravel  was  coated  with  No.  4  coal- 
tar  paving  cement,  in  about  the  proportions  of 
1  gallon  of  paving  cement  to  1  cubic  foot  of 
gravel.  This  course  was  thoroughly  rammed 
and  rolled  while  in  a  hot  plastic  condition.  The 
1-inch  course  of  pea  gravel  above  this  was 
treated  in  a  similar  way. 

The  paving  cement  for  the  wearing  surface 
was  composed  of  66%  per  cent,  of  coal-tar 
pitch,  IV/ii  per  cent,  of  Trinidad  asphalt,  and 
22  per  cent,  of  coal-tar.  It  was  mixed  with  the 
sand  in  the  proportion  of  120  gallons  of  paving 
cement  to  %•  cubic  yard  of  sand,  and  was  put 
down  so  as  to  be  2  inches  thick  when  compact- 
ed, the  whole  being  again  rolled  while  in  a  plas- 
tic condition.  The  specifications  state  that  "the 
coal-tar  used  shall  conform  to  a  standard  satis- 
factory to  the  engineer  in  charge  and  be  free 
from  excess  of  sooty  matter,  napthaline  and 
creosote  oils;  the  Trinidad  asphalt  shall  be 
well  refined  and  as  far  as  possible  freed  from 
foreign  organic  and  animal  matter  and  volatile 
oil  and  of  a  uniform  standard  of  purity  and 
specific  gravity,  containing  not  less  than  60  per 
cent,  of  bituminous  matter  soluble  in  bisulphide 
of  carbon." 

The  gutters  on  both  sides  of  the  street  were 
paved  with  granite  blocks  for  a  width  of  4  feet. 
This  was  done  largely  on  account  of  the  ex- 
cessive wear  coming  on  this  part  of  the  pave- 
ment due  to  the  hitching  of  horses  at  the  curb. 
These  blocks  were  bedded  in  6  inches  of  gravel, 
and  the  joints  filled  with  gravel  and  coal-tar. 

The  cross-section  of  the  street  is  a  parabola, 
with  a  rise  of  8  inches  from  the  gutter  to  the 
crown.  The  total  width  of  the  street  is  60  feet 
and  it  has  a  grade  of  2'/2  per  cent.  About  1.500 
square  yards  of  the  pavement  were  constructed 
each  year.  The  cost  of  the  first  section  was 
$1.50  per  square  yard  and  of  the  second,  $1.85, 
the  increase  being  due  to  a  66  per  cent,  advance 
in  the  price  of  coal-tar.  The  granite  block  gut- 
ters cost  $2.50  per  square  yard. 

Main  Street,  as  its  name  signifies,  is  the  prin- 
cipal street  of  the  town,  and  a  great  number  of 
vehicles  pass  over  it  in  a  day,  although  there 
are  comparatively  few  very  heavy  loads.  It  is 
too  soon  to  say  much  as  to  how  the  pavement 
wears,  but  so  far  there  has  apparently  been 
very  little  wear,  and  no  cracks  have  appeared, 
as  had  been  predicted  by  some.  The  pave- 
ment Is  not  slippery.    The  hardest  wear  comes 


on  it  just  before  it  is  covered  with  snow  and 
after  the  horses  have  calks  on  their  shoes.  The 
engineer  on  whose  specifications  and  under 
whose  direction  this  pavement  was  constructed 
is  Professor  John  V.  Hazen,  of  the  department 
of  engineering  of  Dartmouth  College.  He 
states  that  on  the  whole  it  gives  good  satisfac- 
tion, although  a  good  many  opposed  its  use  at 
first.  The  worst  objection  to  it  seems  to  be 
that  it  dries  off  quickly  and  gets  dusty  easily, 
and  on  windy  days  clouds  of  dust  sweep  down 
through  the  street.  The  greater  part  of  this, 
however,  is  caused  by  the  dirt  brought  on  to 
the  pavement  by  the  traffic  from  the  adjacent 
unpaved  streets.  At  first  the  pavement  was 
cleaned  by  removing  the  droppings  every  morn- 
ing, and  sweeping  it  all  over  about  once  a  week. 
This  last  year  owing  to  the  frequent  rains,  it 
has  only  been  necessary  to  clean  off  the  drop- 
pings every  morning,  at  a  cost  for  the  3,000 
yards  of  35  cents  a  day  for  six  days  in  a  week. 

In  connection  with  the  preceding  information 
relating  to  the  Hanover  pavement,  Professor 
Hazen  has  also  furnished  much  of  the  follow- 
ing data  concerning  similar  pavements  in  other 
places  in  New  Hampshire  and  Vermont.  Prac- 
tically the  same  kind  of  pavement  has  been 
used  in  Woodsville,  and  Littleton,  N.  H.,  and 
in  St.  Johnsbury  and  Barre,  Vt. 

The  Woodsville  pavement,  built  by  Mr.  (3.  D. 
Tilton,  who  is  the  engineer  of  Littleton,  N.  H., 
has  been  down  4  years,  and  shows  thus  far  very 
little  wear.  The  foundation  consists  of  a  4-inch 
course  of  1:2%: 4  natural  cement  concrete.  Up- 
on this  was  put  a  cushion  coat  of  2  inches  of 
sand,  and  above  this  2  Inches  of  gravel  coated 
with  tar  and  rolled.  The  next  course  was  2 
inches  of  pea  gravel  tarred  and  rolled,  and  the 
wearing  surface  was  2  inches  of  coal-tar  con- 
crete composed  of  120  gallons  of  paving  cement 
mixed  with  1'/.  yards  of  sand.  The  paving  ce- 
ment was  composed  of  66%  per  cent,  of  pitch, 
llMi  per  cent,  of  asphalt,  and  22  per  cent,  of 
coal-tar.  This  pavement  was  laid  on  three  dif- 
ferent grades — 3.2  per  cent.,  6.12  per  cent.,  and 
1.5  per  cent.  At  first  the  steepest  grade  proved 
rather  slippery,  but  after  the  horses  got  accus- 
tomed to  it,  the  pavement  gave  very  little 
trouble  in  this  direction.  It  cost  about  $1.50 
per  yard  in   1898.-  with  a  total  of  9,500  yards. 

The  St.  Johnsbury  and  Littleton  pavements 
were  cheaper,  costing  only  $1  per  yard.  The 
foundation  in  these  cases  was  composed  of  cob- 
blestones set  by  hand  to  a  firm  base  something 
like  a  telford  base,  but  not  so  closely  set  and 
without  the  spaces  between  the  stones  being 
packed  with  spawls.  The  pavement  at  Little- 
ton consisted  of  first  these  cobblestones  5 
inches  thick,  then  ly^-inch  gravel  coated  with 
coal-tar,  2  inches  thick,  then  2  inches  of  Vl'-inch 
gravel  coated  with  coal-tar,  and  then  the  sur- 
face coat  2  inches  thick  of  sand  mixed  with 
coal-tar  and  pitch.  In  this  case  and  in  St. 
Johnsbury  no  asphalt  was  used. 

The  pavement  at  Littleton  was  put  down  in 
1894,  '95  and  '96,  in  all  about  14.000  square 
yards.  Mr.  S.  D.  Tilton.  the  engineer  of  that 
place,  states  that  it  has  stood  well  during  the 
8  years  of  its  use  under  a  heavy  traffic.  Only 
a  few  places  wore  out  so  that  it  was  necessary 
to  renew  the  top  layer.  The  4  inches  of  con- 
crete for  the  foundation  of  the  Woodsville  pave- 
ment was  used  in  order  to  bridge  any  small  soft 
places  there  might  be  in  the  roadbed. 

The  pavement  at  St.  Johnsbury,  consisting  of 
about  3,200  square  yards,  was  built  in  1892.  In 
1900  a  new  surface  coat  was  put  on  at  a  cost  of 
60  cents  per  yard.  There  has  been  no  further 
pavement  of  this  kind  laid  in  St.  Johnsbury. 
Macadam  is  used  quite  extensively  there.  Mr. 
M.  J.  Russell  is  superintendent  of  streets. 

In  Barre,  Vt.,  a  pavement  like  that  at  Little- 


ton was  built  in  1890.  It  was  constructed  un- 
der rather  adverse  conditions,  and  It  has  been 
subjected  to  pretty  heavy  traffic,  and  has  not 
proved  very  satisfactory.  The  street  where  it 
is  laid  has  the  heaviest  traffic  in  the  city,  both 
in  number  of  teams  and  in  weight  of  loads.  It 
is  no  unusual  sight  to  see  20  to  40  loads  in  a 
day  varying  from  4  to  12  tons  each,  and  a  20 
or  even  40-ton  load  occasionally.  These  loads 
are  mostly  drawn  on  four-wheeled  trucks,  with 
tires  varying  from  3  to  6  inches  in  width.  The 
pavement  was  built  without  engineering  inspec- 
tion and  with  no  specifications,  under  a  five- 
year  guarantee  and  at  a  cost  of  $1  per  yard. 
The  part  of  the  contract  price  held  back  on  the 
guarantee  was  all  used  up  in  repairs  in  three 
years.  Since  the  guarantee  expired  $500  has 
been  expended  by  the  city  in  repairs,  and  most 
of  the  time  the  city  has  had  a  very  poor  road. 
Street  Commissioner  R.  S.  Currier  states  that 
little  but  the  foundation  now  remains.  This 
past  season  it  was  dressed  over  with  gravel, 
and  it  is  intended  to  repave  with  granite 
blocks. 


Water   Supply  for  Lynchburg,   Va. 

A  proposed  new  gravity  water  supply  from 
Pedlar  River,  recommended  by  Mr.  L.  P.  Sha- 
ner,  city  engineer,  has  recently  been  reported 
upon  by  Mr.  James  H.  Puertes,  of  New  York 
City.  Mr.  Fuertes  finds  the  project,  as  submit- 
ted by  Mr.  Shaner,  to  be  feasible;  but  suggests 
certain  modifications  in  the  plan  whereby  the 
stream  may  furnish,  for  a  sum  no  greater  than 
required  for  carrying  out  Mr.  Shaner's  plan, 
more  than  twice  as  much  water  daily  and  water 
less  likely  to  be  turbid  or  polluted.  It  is  pro- 
posed to  take  the  water  from  Pedlar  River  at  a 
point  about  25  miles  from  the  city  and  160  feet 
above  the  distribution  reservoir.  In  view  of 
the  cheapness  of  land  it  is  recommended  that 
the  city  purchase  the  entire  watershed  to  en- 
able it  to  prevent  the  pollution  of  the  tributary 
streams.  The  river  is  capable  of  furnishing 
water  of  satisfactory  quality  as  to  freedom  from 
pollution  and  turbidity,  but  is  flashy  in  flow, 
varying  from  about  2,750.000  gallons  per  day 
in  a  very  dry  spell  to  about  1,000,000,000  gallons 
in  a  heavy  rain. 

A  large  storage  reservoir  is  recommended 
not  only  for  the  purpose  of  supplying  the  defi- 
ciency of  stream  flow  during  dry  weather,  but 
also  to  assure  the  supplying  of  water  free 
from  turbidity  and  safe,  through  the 
agency  of  sedimentation,  dispersion  and 
oxidation,  if.  through  accident,  some  of 
the  feeding  streams  should  become  pol- 
luted. The  works  proposed  include  a  dam  60 
feet  high  and  a  pipe  line  comprising  19.5  miles 
of  36-inch  wooden  stave  pipe;  1.1  miles  of  30- 
inch  riveted  steel  pipe,  at  places  where  the 
pressure  is  too  great  for  the  economical  tise  of 
the  wooden  stave  pipe,  and  2.4  miles  of  30-inch 
cast  iron  pipe  in  the  streets  of  Lynchburg  and 
under  stream  crossings.  The  capacity  of  this 
pipe  line  is  regulated  by  the  30-inch  cast  iron 
and  steel  portions,  which  under  the  heads  avail- 
able will  allow  the  composite  pipe  to  deliver 
about  12,500.000  gallons  daily  into  the  Lynch- 
burg reservoir.  By  duplicating  the  cast  iron 
and  steel  portions,  at  a  later  day.  the  compos- 
ite pipe  could  deliver  18.000,000  gallons  daily 
to  the  city.  The  estimated  cost  of  the  works 
for  a  daily  capacity  of  12,500.000  gallons  is 
$710,000.  To  increase  the  supply  to  18.000,000 
gallons  daily  it  would  be  necessary,  in  addition 
to  duplicating  the  cast  iron  and  steel  portions 
of  the  pipe  line,  to  construct  a  second  dam 
about  40  feet  high  across  the  river  6  miles 
above  the  first  dam.  These  additional  works 
are  estimated  to  cost  $225,000. 
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Road  Laws  of  Illinois. 

Uy  lia  O.  Baker,  professor  of  civil  engineering,  Uni- 
versity of  Illinois,  and  author  of  "A  Treatise  on  Uoads 
and  Pavements." 


It  is  believed  that  the  road  laws  of  Illinois 
and  the  practice  under  them  are  substantially 
the  same  as  in  other  North  Central  States.  It 
is  proposed  to  briefly  set  forth  the  essential 
features  of  the  laws  of  Illinois  relating  to  the 
construction  and  care  of  wagon  roads. 

Organization.  The  wagon  roads  of  Illinois 
are  entirely  under  the  control  of  small  and  local 
administrative  bodies.  The  state  has  one  hun- 
dred and  two  counties,  all  but  about  twenty  of 
which  are  under  township  organization,  and  in 
these  the  public  highways  are  under  the  sole 
charge  of  three  elective  township  officials 
known  as  highway  commissioners.  The  town- 
ships, usually  six  miles  square,  are  divided  into 
three  districts,  for  each  of  which  a  highway 
commissioner  is  elected  once  in  three  years. 
The  highway  commissioners  have  almost  unlim- 
ited powers,  except  in  the  amount  of  the  taxes 
they  may  assess.  The  law  permits  the  com- 
missioners to  employ  a  superintendent,  but 
usually  each  commissioner  assumes  general 
oversight  of  the  work  in  his  own  distTict.  In 
townships  working  under  the  "labor  system," 
i.  e.,  the  system  under  which  part  or  all  of  the 
property  road-tax  may  be  paid  in  labor,  the 
highway  commissioners  must  divide  the  town- 
ship into  districts  and  appoint  an  overseer  or 
"Road  Boss"  or  "Pathmaster"  for  each,  who 
has  oversight  of  the  laborers  on  the  road.  In 
counties  not  under  township  organization,  the 
board  of  county  commissioners  appoints  local 
road  officials,  and  the  result  is  substantially  the 
same  as  in  counties  under  township  organiza- 
tion. 

Road  Taxes.  There  are  three  forms  of  road 
taxes  in  Illinois,  viz.:  (1)  a  tax  upon  the 
traveler;  (2)  a  capitation  tax;  and  (3)  a  prop- 
erty tax.  The  first  form  of  tax  leads  to  toll 
roads.  There  never  were  many  toll  roads  in 
Illinois,  and  most  of  them  have  been  acquired 
by  the  public  and  made  free.  The  capitation 
tax  is  in  quite  general  use  in  Illinois,  as  well 
as  in  most,  if  not  all,  of  the  states  of  the  Miss- 
issippi Valley.  A  poll  tax  of  not  less  than  $1 
and  not  more  than  $2  per  annum  may  be  levied 
upon  all  able  bodied  males  between  the  ages  of 
21  and  .50  years,  except  that  school  directors, 
who  receive  no  pecuniary  compensation,  art; 
exempt  from  poll  road-taxes,  as  are  the  inhabi- 
tants of  cities  and  incorporated  villages.  This 
tax  may  be  paid  in  cash  or  in  labor  at  the  rate 
of  $1.25  for  eight  hours  of  labor  of  a  man  with 
a  spade,  axe  or  shovel.  The  poll  tax  may  be 
abolished  by  a  majority  vote  at  the  annual 
town  meeting.  Under  certain  conditions,  as 
stated  in  the  next  paragraph,  the  taxes  upon 
property  for  road  purposes  may  be  paid  in 
labor,  in  which  case  the  poll  tax  may  be  not 
less  than  one  day  nor  more  than  three  days 
per  annum. 

The  law  makes  all  property  road-taxes  nom- 
inally payable  in  cash;  but  permits  the  annual 
town  meeting  by  majority  vote  to  adopt  the 
labor-tax  system,  and  nearly  all  townships  hava 
done  so.  There  are  then  really  two  forms  of 
road  taxes  upon  property,  the  "district  road 
tax"  which  may  be  paid  in  labor,  and  the  "road 
and  bridge  tax"  which  must  be  paid  in  cash. 
The  former  must  be  expended  in  the  district 
from  whence  collected,  but  the  latter  may  be 
spent  anywhere  in  the  township.  The  district 
road  tax  is  supposed  to  care  for  the  road  and 
make  minor  repairs,  and  the  road  and  bridge 
tax  is  expended  for  bridges,  machinery,  lumber, 
tile,  etc.,  and  to  pay  the  overseers.  The  high- 
way commissioners  are  paid  out  of  general 
township  funds. 
In  townships  under  the  cash  road-tax  system. 


the  highway  commissioners  may  levy  a  road 
tax  of  60  cents  per  |100  of  the  assessed  value 
of  all  property,  and  by  special  authority  of  the 
town  auditors  an  additional  40  cents  per  flOO. 
In  townships  under  the  labor  tax  system,  a  tax 
of  40  cents  per  $100  may  be  levied  by  the  com- 
missioners and  an  additional  40  cents  if  author- 
ized by  the  annual  town  meeting.  The  assessed 
valuation  is  one-fifth  of  the  nominal  cash  value. 
Any  road  taxes  collected  from  property  within 
the  limits  of  cities  and  villages  must  be  turned 
over  to  the  authorities  of  the  incorporation, 
and  the  incorporation  may  abolish  road  taxes 
within  its  own  limits.  When  new  bridges, 
even  small  ones,  are  to  be  built  it  almost  invar- 
iably is  the  custom  to  levy  the  maximum  for 
at  least  two  successive  years  preceding.  When 
bridges  of  considerable  size  are  required,  it  is 
usually  necessary  to  issue  bonds.  Many  town- 
ships assess  the  maximum  tax  year  after  year, 
and  are  continually  improving  the  quality  of 
the  roads. 

Table  I.  gives  the  details  of  the  average  ex- 
penditures in  labor  and  cash  for  road  purposes 
in  nineteen  townships  in  a  prairie  county.  It 
is  not  known  that  any  similar  data  were  ever 
before  collected,  and  hence  there  is  no  means 
of  knowing  whether  these  data  are  representa- 
tive; but  it  is  probable  that  the  expenditures  for 
n<!w  bridges  is  more  than  the  average  for  the 
state.  There  are  1.-97  miles  of  road  per  square 
mile  of  area  outside  of  cities  and  villages.  All 
the  roads  have  a  black  loam  surface. 
TABLE  I. 

A\>:iiA(;K     K.VPENOITURES     PER     MiLE    OF     EARTH     ROADS 

IN    Champaign    Co.,    III. 

1.  New  steel  bridges  (exclusive  of  county  aid).  S16.20 

J.   I  ramage    .    "  6.32 

.{.    I  lie    culverts    j  32 

4.   Kepairs  of  bridges  and  culverts. ....'.'.'.'..'.  2  93 

:>.  Grading    (not  simply  smoothing  &  leveling)  1.4!^ 

6.  Smoothing  and  leveling   (not  grading) 2  83 

7.  -Mowing   the    roadsides 1.14 

8.  Administration    2.69 

'l'o»a'    $34.80 

There  are  unquestionably  some  inherent  de- 
fects in  the  labor-tax  system;  but  on  the  other 
hand  there  are  just  as  certainly  some  economic 
and  administrative  advantages.  U*nfortunately 
its  defects  are  usually  magnified,  and  even  mis- 
represented, while  its  advantages  are  entirely 
ignored.  A  careful  and  intimate  study  of  the 
roads  of  central  Illinois  during  a  dozen  years 
reveals  no  difference  In  their  quality  or  cost  be- 
tween townships  working  under  the  labor  sys- 
tem and  those  working  under  the  cash  system. 
Good  results  are  found  under  both  systems,  and 
poor  results  are  also  found  under  each  system. 
Good  results  are  never  found  under  either  sys- 
tem except  under  energetic  and  intelligent  com- 
missioners, and  then  usually  only  with  tho.se 
having  considerable  official  experience.  Gen- 
erally the  communities  are  willing  to  continue 
in  office  an  efficient  commissioner,  and  tenures 
of  10  to  20  years  are  not  uncommon,  and  one 
case  is  known  of  a  man  who  served  37  years 
and  declined  re-election.  It  is  not  true  that 
members  of  rural  communities,  at  least  in  Illi- 
nois, are  not  interested  in  road  improvement, 
for  many  instances  could  be  cited  where  men 
give  a  good  deal  more  labor  than  is  exacted, 
and  many  other  instances  could  be  shown  where 
farmers  have  given  largely  of  money  and  labor 
to  secure  radical  improvements  in  the  roads 
which  they  use. 

Hard-Road  Law.  Since  1883  the  state  has 
had  a  law  permitting  townships  to  levy  a  special 
tax  of  $1  per  $100  for  building  hard  roads.  The 
statute  provides  all  the  necessary  legal  machin- 
ery and  gives  most  excellent  general  direction, 
including  an  obligation  to  have  all  the  work 
performed  under  the  direction  of  a  competent 
engineer;  but  its  one  vital  defect  appears  to  He 
in  the  provision  for  selecting  by  a  vote  of  the 
township  the  first  road  to  be  Improved.  There 
Is  nothing  In  the  law  to  provide  for  a  continu- 


ance of  the  good  work,  and  it  has  been  found 
impossible  to  induce  taxpayers  on  back  roads, 
or  those  living  on  roads  not  likely  to  become 
improved  thoroughfares,  to  vote  taxes  liable  to 
be  expended  several  miles  outside  their  own 
neighborhood.  A  want  of  faith  In  the  town- 
ship's perseverance  appears  to  be  fatal  to  the 
execution  of  the  law.  A  careful  and  extended 
inquiry  failed  to  reveal  a  single  Instance  in 
which  the  law  had  been  applied. 

State  Aid.  The  Illinois  legislature  meets 
biennially,  and  at  the  session  preceding  the 
present  one  a  bill  was  introduced  providing  for 
state  aid  in  road  building.  Considerable  skil- 
ful and  successful  missionary  work  was  done 
before  the  bill  was  presented  to  the  legislature, 
and  early  in  the  session  there  was  some  prom- 
ise that  it  might  pass;  but  the  bill  was  never 
considered  on  its  merits,  even  in  committee, 
partly  on  account  of  an  unusually  early  ad- 
journment of  the  legislature.  The  bill  was 
before  the  public  long  enough,  however,  to 
arouse  active  opposition,  particularly  among 
the  farmers.  In  the  northern  third  of  the 
state,  where  there  is  considerable  gravel  and 
stone  suitable  for  macadam  roads,  the  bill  was 
objected  to  on  the  ground  that  they  had  already 
built  many  miles  of  hard  road  and  hence  it  was 
not  fair  to  ask  them  to  help  build  all  the  roads 
in  other  parts  of  the  state.  In  the  centra!  third, 
where  there  is  no  road  building  material  and 
where  hard  roads  will  be  very  expensive,  the 
bill  was  objected  to  on  the  ground  that  hard 
roads  were  impossible  in  that  portion  of  the 
state  and  hence  the  bill  would  simply  compel 
the  central  portion  to  help  build  roads  in  the 
north  end  of  the  state.  In  the  southern  third, 
which  is  not  as  wealthy  as  the  other  portions, 
the  objection  was  that  they  could  not  afford 
hard  roads  at  any  price  and  consequently  the 
only  effect  would  be  to  make  them  help  build 
roads  in  the  other  parts.  In  all  parts  some  of 
the  most  intelligent  citizens  contended  that 
the  wagon  roads  are  matters  of  only  local  con- 
cern and  should  be  left  wholly  to  local  authori- 
ties. The  prospects  for  the  passage  of  any  law 
for  state  aid  for  road  building  decreased  rapidly 
with  the  continued  discussion  of  the  subject. 
The  former  bill  was  promoted  by  interests  that 
expected  to  profit  by  its  enactment,  and  the  fact 
that  no  similar  bill  has  been  introduced  at  the 
present  session  probably  indicates  that  those 
interests  have  concluded  that  there  is  no  pres- 
ent hope  of  getting  such  a  law. 

Some  wise  friends  of  better  roads  claim  that 
a  law  permitting  the  application  of  the  princi- 
ple of  special  assessments  and  the  issuing  of 
bonds  would  greatly  stimulate  road  improve- 
ment. It  is  certain  that  a  law  permitting  such 
cooperation  in  drainage  matters  has  been  of  In- 
calculable benefit  to  the  state  of  Illinois  by 
making  possible  the  construction  of  long  drain- 
age canals  which  serve  as  outlets  for  tile  drains. 
Similar  laws  in  Indiana  and  Ohio  have  materi- 
ally stimulated  the  building  of  hard  roads  In 
those  states.  To  secure  such  a  law  in  Illinois  ap- 
plicable to  road  building  would  require  an 
amendment  to  the  constitution,  and  as  only  two 
amendments  can  be  submitted  each  biennial 
period  and  as  there  are  numerous  interests 
clamoring  for  amendments,  there  is  little  hope 
for  aid  to  road  Improvement  from  this  direc- 
tion. The  cities  and  incorporated  villages  do 
not  lack  for  legal  machinery  for  the  improve- 
ment of  their  streets. 

Present  Condition  of  the  Roads.  The  wagon 
roads  of  Illinois  have  rapidly  Improved  in  re- 
cent years,  probably  as  fast  as  is  reasonable  to 
expect  and  certainly  at  least  relatively  as  rap- 
Idly  as  the  several  communities  have  advanced 
in  other  lines,  as  for  example,  in  education,  In 
agriculture,  In  house  building,  or  in  sanitary 
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science.  Many,  perhaps  most,  of  the  roads 
have  been  underdrained,  and  the  surface  of 
nearly  all  of  them  has  been  crowned,  and  they 
have  fair  side  ditches.  The  streams  and  ditches 
have  been  provided  with  bridges  or  culverts. 
In  many  cases  the  bridges  are  substantial  steel 
stnicturts,  often  with  stono  abutments;  and 
many  of  the  culverts  consist  of  vitrified  pipe. 
In  many  communities  the  road  sides  are  seeded 
to  grass,  and  are  mowed  and  kept  free  from 
unsightly  weeds.  In  recent  years  there  has 
been  a  rapid  increase  in  the  amount  of  money 
spent  for  drainage,  tile  culverts,  steel  bridges, 
and  road  machinery.  Nevertheless  in  the 
spring  of  the  year,  particularly  just  as  the  frost 
goes  out  of  the  ground,  the  roads  are  next  to 
impassable,  but  tile  drainage  has  materially 
shortened  the  period  of  impassability.  Large 
sums  are  spent  annually  to  restore  the  form  of 
the  surface  after  the  break  up  of  the  spring; 
but  this  phase  of  road  work  is  probably  most 
in  need  of  attention  and  improvement.  Illinois 
is  at  least  equal  to  many  much  older  states  in 
the  care  bestowed  upon  the  surface,  in  the  at- 
tention given  to  the  roadside,  in  the  money 
spent  for  steel  bridges  and  tile  culverts,  in  the 
expense  incurred  for  tile  drainage,  and  in  the 
attention  given  to  restoring  the  surface. 

In  the  northern  part  of  the  state,  there  are 
about  7,000  miles  of  hard  roads  outside  of  the 
cities  and  villages;  in  the  central  part  there 
are  only  about  1,000  to  1.200  miles  of  hard  road; 
and  in  the  southern  part  there  are  400  to  500 
miles  of  permanently  hard  roads. 

There  are  a  number  of  ways  in  which  the 
present  methods  of  road  management  and  road 
maintenance  can  be  greatly  improved,  which 
Improvements  will  redound  to  the  social  ad- 
vantage of  all  members  of  the  community,  but 
would-be  road  reformers  should  be  willing  to 
recognize  signs  of  progress  and  to  admit  the 
difficulties  in  the  way  of  improvements.  What 
is  most  needed  in  discussions  of  the  road  prob- 
lem is  more  light  and  less  heat. 


Massachusetts  State  Highways. 

By  A.  B.  Fletcher,  Secretary  Massachusetts  Highway 
Commission. 


The  state  highway  work  of  Massachusetts  is 
done  under  the  provisions  of  Chapter  47  of  the 
Revised  Laws.  The  present  statute  is  practi- 
cally the  same  as  the  original  Act  of  1893,  save 
for  a  few  amendments  of  a  more  or  less  minor 
nature.  The  work  is  administered  by  the  Mas- 
sachusetts Highway  Commission,  a  board  con- 
sisting of  three  persons,  one  of  whom  is  ap-. 
pointed  annually  by  the  governor  for  a  term  of 
three  years.  Each  commissioner  is  paid  a 
modest  salary.  Provision  is  made  in  the  law  for 
a  secretary,  clerks,  engineers  and  other  ex- 
penses, the  appropriations  for  which  are  made 
annually  from  the  general  tax  levy.  In  addition 
to  the  regular  state  highway  work  the  commis- 
sion is  required  by  law  to  compile  statistics  re- 
lating to  public  ways  in  the  commonwealth;  to 
map  certain  roads;  to  collect  and  collate  infor- 
mation relative  to  materials  suitable  for  road- 
building;  and  to  give  advice  without  compensa- 
tion to  officers  having  charge  of  the  roads  in 
the  cities  and  towns  of  the  commonwealth  con- 
cerning methods  of  construction  and  mainte- 
nance of  their  roads.  The  highway  commis- 
sion is  also  required  to  make  an  annual  report 
of  Its  doings  to  the  legislature  with  recom- 
mendations as  to  the  general  policy  which 
should  be  adopted  by  the  commonwealth  rel- 
ative to  state  highways.  The  major  portion 
of  the  time  of  the  commission  and  Its  agents 
is  taken  up,  however,  in  laying  out,  construct- 
ing and  maintaining  state  highways. 

If  a  petition  Is  received  from  the  county 
commissioners  of  a  county,  the  mayor  and  al- 


dermen of  a  city,  or  the  selectmen  of  a  town, 
and  the  highway  commission  determines  that 
public  necessity  and  convenience  require  that 
the  way  petitioned  for  should  be  laid  out  and 
taken  charge  of  by  the  commonwealth,  and  files 
certain  plans  and  certificates  in  the  offices  of 
the  county  and  municipal  clerks,  the  way  be- 
comes thereafter  a  state  highway,  and  is  con- 
structed and  maintained  by  the  commission. 
The  state  assumes  entire  control  of  the  whole 
width  of  the  highway  between  the  property 
lines,  and  its  duties  are  not  completed  when 
the  traveled  way  is  built,  as  is  the  case  in 
some  of  the  other  States.  Provision  is  made 
in  the  law  for  the  payment  of  damages  sus- 
tained by  persons  whose  property  has  been 
taken  for  or  has  been  injured  by  the  construction 
of  a  state  highway.  Cities  and  towns,  however, 
may  by  vote  agree  to  indemnify  and  save  harm- 
les  the  commonwealth  against  all  claims  for 
such  damages,  and  in  such  cases  they  are  re- 
quired ultimately  to  pay  the  amount  of  any 
such  verdict. 

In  constructing  a  highway,  the  commission 
gives  the  cities  and  towns  through  which  the 


repair  of  state  highways  by  contracts  with  the 
municipalities  in  which  they  are  located,  or 
with  private  persons,  and  such  contracts  can 
be  made  without  advertisement.  The  cities  and 
towns  pay  for  the  cost  of  maintenance  up  to 
the  limit  of  $50  per  mile  per  year.  Any  ex- 
penditure in  excess  of  this  amount  per  mile  is 
borne  by  the  commonwealth.  The  law  pro- 
vides that  "No  opening  shall  be  made  in  any 
such  highway  nor  shall  any  structure  be  placed 
thereon,  nor  shall  any  structure  which  has  been 
placed  thereon  be  changed  or  renewed,  except 
in  accordance  with  a  permit  from  the  com- 
mission, which  shall  exercise  complete  and 
permanent  control   over  such  highways," 

After  the  highways  are  completed  the  com- 
monwealth becomes  liable  for  Injuries  sus- 
tained by  persons  traveling  thereon  in  the 
same  manner  and  subject  to  the  conditions  pro- 
vided by  the  statutes  relating  to  roads  other 
than  state  highways.  The  commonwealth  is 
not  liable,  however,  for  any  injuries  received 
by  any  persons  during  the  construction  of  a 
highway,  nor  for  any  Injuries  received  upon 
a  sidewalk  of  a  state  highway. 
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road  passes  an  opportunity  to  take  the  con- 
tract for  the  work.  It  the  municipality  does 
not  elect  to  take  the  contract  within  a  period 
of  10  days  from  the  date  of  the  submission  of 
the  specifications  to  it,  the  highway  commis- 
sion advertises  for  bids  for  the  work.  After 
the  award  of  the  contract  the  work  is  done 
under  the  direction  of  the  commission  and  its 
agents.  It  has  always  been  the  policy  of  the 
commission  to  carefully  supervise  all  the  work 
done,  and  a  resident  engineer  has  usually  been 
placed  on  each  section  of  road.  While  the 
entire  original  expense  of  state  highways  is 
paid  by  the  commonwealth,  the  law  provides 
that  one-fourth  of  any  money  expended  in  a 
county  for  a  highway  shall  be  paid  back  to  the 
commonwealth  within  six  years,  with  interest, 
by  the  counties  in  which  the  highways  are 
located. 

On  the  completion  of  a  state  highway  the 
road  is  maintained  by  the  highway  commis- 
sion, but  the  municipalities  retain  police  juris- 
diction over  them  and  may  make  temporary 
necessary  repairs  without  notifying  the  state 
board.     Provision  is  made  in  the  law  for  the 


By  an  act  passed  in  the  year  1900,  known 
as  the  "Small  Town  Act,"  the  commission  is 
authorized,  upon  petition  from  the  selectmen,  to 
expend  in  towns  having  a  valuation  of  less  than 
J1,000,000,  and  in  which  no  state  highway  has 
been  built,  a  sum  not  exceeding  40  per  cent,  of 
the  annual  average  appropriation  made  by  such 
town  for  the  five  years  last  preceding  the 
date  of  the  petition.  The  amount  available 
which  the  commission  can  devote  to  such  work 
is  limited  to  5  per  cent,  of  the  annual  appro- 
priation for  state  highway  purposes.  The  com- 
mission may  also  expend  in  towns  the  valua- 
tion of  which  exceeds  $1,000,000,  in  like  man- 
ner, under  practically  the  same  restrictions,  a 
further  5  per  cent,  of  the  total  appropriation 
made  for  state  highway  purposes,  providing  the 
towns  appropriate  an  amount  equal  to  the  al- 
lotment of  the  commission  in  addition  to  their 
regular  highway  appropriations.  By  another 
section  of  the  law,  17  steam  road  rollers  and 
several  portable  crushing  plants  have  been 
purchased  by  the  commission.  The  title  to 
these  machines  is  in  the  commonwealth,  but 
they  are  used  in  building  and  repairing  high- 
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ways  by  the  commission  and  by  towns  having 
less  than  12,000  inhabitants. 

In  the  years  1894  to  1902,  inclusive,  the  sum 
of  $4,500,000  has  been  appropriated  for  state 
highway  purposes,  an  average  of  $500,000  a  year. 
The  money  is  raised  by  the  issuance  of  30-year, 
4  per  cent,  bonds.  An  appropriation  of  $2,500,- 
000  to  be  used  at  the  rate  of  $500,000  per  year 
for  a  period  of  five  years  is  now  being  consid- 
ered by  the  legislature. 

The  law,  in  general,  has  proved  to  be  very 
satisfactory.  While  it  appears  at  the  first 
glance  to  be  rather  complicated,  in  practice  it 
has  been  found  to  be  not  difficult  to  operate  un- 
der. Since  the  beginning  of  the  work  in  1894, 
about  485  miles  of  road  have  been  constructed 
under  its  provisions.  Of  this  length,  446  miles 
are  state  highways — nearly  all  macadam  roads 
— and  39  miles  are  roads  improved  under  the 
so-called  "Small  Town  Act."  Many  of  the 
"Small  Town"  roads  are  also  of  the  macadam 
type.  The  example  set  by  the  commonwealth 
in  the  construction  of  the  state  highways  has 


other  matter  from  which  this  article  has  been 
prepared  were  furnished  by  Mr.  Henry  I.  Budd, 
the  state  commissioner  of  public  roads. 

Old  Law. — All  road  taxes  are  paid  in  money, 
and  the  office  of  overseer  of  highways  is  abol- 
ished. The  roads  of  a  township  are  placed 
under  the  management  of  the  governing  body 
of  the  township,  and  money  for  improving  them 
may  be  raised  by  township  bonds  authorized  by 
vote  at  the  annual  town  meeting.  Under  the 
county  act  the  board  of  chosen  freeholders  of 
any  county  may  designate  certain  roads  as 
county  roads  and  improve  them  by  the  issue  of 
county  bonds,  townships  to  pay  one-third  of  the 
cost.  Under  the  county-state  aid  law  (March 
22,  1895)  the  freeholders  may  declare  any  road 
a  county  road,  and  by  resolution  improve  the 
same;  or  whenever  the  owners  of  two-thirds, 
either  in  linear  feet  or  area,  of  the  lands  front- 
ing on  any  public  road  will  undertake  to  pay 
one-tenth  of  the  cost  of  improving  the  same, 
the  board  of  chosen  freeholders  may  cause  such 
improvements  to  be  made,  the  state  paying  one- 
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resulted  in  the  building  of  many  miles  of  mac- 
adam road  by  the  municipalities,  patterned  after 
the  state  roads.  The  specifications  for  a  large 
number  of  these  roads  were  drawn  by  the 
commission. 


State  Highway  Laws  of  New  Jersey. 

On  April  1,  1903,  there  was  approved  a  new 
state  aid  highway  law  in  New  Jersey,  which  is 
in  the  main  a  codification  of  the  old  one  and 
its  various  supplements  and  amendments, 
although  several  changes  have  been  made  which 
it  is  thought  will  simplify  the  working  of  the 
law.  As  the  state  of  New  Jersey  was  the  first 
to  undeUike  in  a  systematic  way  state  aid  road 
improvement,  the  experience  gained  there 
should  be  of  great  value  to  states  which  are 
only  now  initiating  legislation  in  this  direction. 
The  original  state  aid  law  of  New  Jersey  was 
approved  April  14,  1891,  but  was  superseded  by 
that  of  March  22,  1895,  and  several  additions 
and  amendments  have  since  been  made.  A 
year's  trial  will  be  given  the  law  just  passed 
before  the  old  one  is  repealed.    The  reports  and 


third  of  the  cost  up  to,  at  present,  the  limit  of 
$250,000  per  year.  Under  this  law  the  board 
has  the  preliminary  plans  and  specifications 
prepared  and  submitted  to  the  state  commis- 
sioner of  public  roads,  who  exercises  his  judg- 
ment as  to  the  order  in  which  such  roads 
shall  be  improved.  When  the  plans  and  speci- 
fications have  been  approved  by  the  commis- 
sioner, the  board  advertises  for  bids  in  the 
usual  way.  The  estimated  amount  of  contracts 
awarded  in  any  one  year  by  any  county  under 
this  law,  together  with  the  estimated  cost  of 
repairs  to  roads  already  constructed,  must  not 
exceed  one-fourth  of  one  per  cent,  of  the  ra ta- 
bles of  the  county  for  the  preceding  year. 

After  a  copy  of  the  contract  and  specifica- 
tions has  been  filed  with  the  commissioner  of 
public  roads,  the  latter,  provided  It  is  the  first 
road  to  be  constructed  in  the  county  under  this 
act,  appoints  a  supervisor  for  the  work.  This 
supervisor  receives  $3  per  day  from  the  county, 
gives  his  whole  time  to  the  work,  enforces  the 
provisions  of  the  contract,  certifies  all  pay- 
ments, and  prepares  a  final  itemized  statement 
of  the  cost  of  the  improvement.     After  the  first 


road  has  been  built  In  this  way  In  any  county, 
it  is  the  duty  of  the  board  of  freeholders  to 
appoint  a  county  supervisor  of  roads,  who  holds 
office  for  three  years  and  until  his  successor  Is 
appointed,  and  whose  salary  is  fixed  by  the 
board.  The  board  of  freeholders  is  compelled 
to  keep  the  roads  improved  under  this  act  in 
proper  repair. 

Whenever  the  board  of  freeholders  is  peti- 
tioned by  the  owners  of  at  least  two-thirds  of 
the  lands  fronting  on  any  road  for  the  improve 
ment  of  such  road  under  this  law,  practically 
the  same  procedure  is  followed  as  though  the 
county  had  inaugurated  the  work,  except  that 
the  cost  is  apportioned  one-third  to  the  state, 
seventeen-thirtleths  to  the  county,  and  one- 
tenth  to  the  owners  of  property  fronting  on  the 
improvement.  On  the  completion  of  the  work 
three  commissioners  are  appointed  by  the  cir- 
cuit court  of  the  county  to  estimate  and  assess 
the  benefits  conferred  by  the  improvement.  If 
a  road  is  a  boundary  between  two  counties,  the 
freeholders  of  l)oth  unite  in  appointing  an  engi- 
neer to  supervise  the  work  of  improvement, 
which  is  carried  on  as  already  described,  the 
cost  being  borne  equally,  and  the  road  being 
divided  into  two  equal  parts  for  maintenance. 
It  is  further  provided  that  property  owners  may 
improve  highways  at  their  own  expense,  plans 
for  such  work  to  be  submitted  to  the  board  of 
freeholders  for  approval  before  the  contract  is 
awarded.  In  such  cases  the  owners  have  con- 
trol of  the  expenditures,  subject  to  the  approval 
of  the  supervisor  of  the  county.  Upon  the  com- 
pletion of  such  a  road,  if  the  county  does  not 
declare  it  to  be  a  county  road  it  remains  an 
ordinary  public  highway. 

Under  the  township-state  aid  law,  when- 
ever owners  of  two-thirds  the  frontage  on 
any  public  road  will  undertake  to  pay  one-tenth 
of  the  cost  of  improving  it,  and  petition  the 
township  to  have  it  done  under  such  condi- 
tions, the  governing  body  of  the  township  may 
cause  such  road  to  be  improved  "in  the  same 
manner,  as  far  as  practicable,  as  in  the  case 
where  a  petition  is  presented  to  the  board  of 
freeholders  of  any  county."  The  supervisor  in 
this  case  is  nominated  by  the  township  govern- 
ing body  and  appointed  by  the  state  commis- 
sioner of  public  roads,  and  receives  his  salary 
from  the  township.  Of  the  cost  of  improve- 
ment, seven-thirtieths  are  paid  by  the  state,  the 
remainder  being  borne  by  the  township.  The 
benefits  are  assessed  in  the  same  manner  as 
under  the  county^state  aid  law.  Roads  built 
under  the  township-state  aid  law  are  main- 
tained by  the  township. 

The  10  per  cent,  clause  of  the  state-aid  law 
has  been  severely  criticized,  it  being  claimed 
that  it  discriminates  against  the  owners  of 
property  fronting  on  the  road  and  in  favor  of 
those  having  property  only  a  short  distance 
back  from  the  road.  This  10  per  cent,  clause, 
however,  was  largely  a  provision  to  start  the 
state-aid  law  in  operation,  for  if  the  property 
holders  petitioned  for  the  Improvement,  agree- 
ing to  pay  10  per  cent.,  the  freeholders  were 
forced  to  recognize  them  and  improve  the  road. 

When  state  aid  is  asked  by  the  property  own- 
ers, if  the  law  is  enforced  they  are  required  to 
pay  the  full  10  per  cent,  of  cost;  but  in  some 
counties  the  freeholders  have  not  collected  this, 
saying  that  the  cost  of  collection  is  too  high, 
and  that  as  roads  are  being  built  all  over  the 
county  and  all  parts  are  equally  benefited,  they 
think  it  the  better  policy  not  to  collect  It.  In 
some  counties  the  townships  voluntarily  pay  the 
10  per  cent,  for  the  property  owners;  and  in 
others  the  freeholders  build  the  roads  by  reso- 
lution without  waiting  for  a  petition  from  the 
property  owners. 

Under  the  act  for  the  acquirement  for  free 
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public  use  of  turnpike  or  toll  roads,  whenever 
the  owners  o£  two-thirds  of  the  land  fronting  on 
any  such  road  petition  the  commissioner  of 
public  roads  to  have  it  acquired  for  free  public 
use,  stating  that  they  are  willing  to  pay  10  per 
cent  of  the  entire  cost  of  purchasing  and  im- 
proving it,  the  governor  of  the  state  appoints 
five  commissioners  to  estimate  the  fair  value 
of  the  road.  It  the  state  road  commissioner 
ratifies  this  estimate,  the  board  of  freeholders 
of  the  county  may  purchase  the  road,  the  state 
paying  one-third  of  the  total  cost  up  to  the 
limit  of  M0,000  for  any  one  year.  Roads  ob- 
tained in  this  manner  become  county  roads. 
The  township-state  aid  law  is  not  popular,  and 
only  seven  roads  have  been  built  under  it,  mak- 
ing a  total  length  of  about  10  miles.  Under  the 
turnpike  law  onlly  two  small  roads  havfe  been 
acquired;  and  no  roads  at  all  have  been  built  by 
the  property  owners  alone. 

During  1902  there  were  built  and  paid  for 
155  miles  at  a  cost  to  the  state  of  |250,000.  In 
addition,  46  miles  were  completed  too  late  to 
be  paid  for  from  the  1902  appropriation.  These 
roads  have  been  built,  as  far  as  practicable, 
of  local  materials — gravel,  macadam,  oyster 
shells,  etc.  They  have  been  almost  entirely  12. 
14  and  16  feet  wide,  and  the  surfacing  material 
has  been  varied  from  4  to  10  inches  in  thick- 
ness. Since  the  passage  of  the  state  aid  law 
797  miles  of  road  have  been  built  at  a  cost  to 
the  state  of  $1,265,170.  The  average  total  cost 
per  mile  has  been  about  $5,000. 

Ketc  Laic. — The  new  law  provides  that  when 
the  improvement  of  a  highway  Is  petitioned  for 
by  the  owners  of  two-thirds  of  the  frontage,  it 
is  to  be  made  as  if  started  by  a  resolution  of  the 
board  of  chosen  freeholders.  The  petitioners 
are  therefore  relieved  of  the  payment  of  10  per 
cent,  of  the  cost.  However,  "the  board  of 
chosen  freeholders  may,  before  approval  of  any 
road,  require  as  a  condition  of  said  approval 
that  the  township  or  townships,  or  other  muni- 
cipality, through  which  said  road  runs  shall  pay 
10  per  cent,  of  the  cost  of  said  improvement." 
When  more  roads  are  applied  for  than  can  be 
constructed  in  any  one  year,  the  freeholders 
and  the  state  commissioner  have  the  power  to 
select  the  ones  to  be  constructed  first. 

As  before,  the  plans  and  specifications  are 
made  by  the  board  and  submitted  to  the  com- 
missioner, but  the  latter  has  more  power,  and 
can  veto  or  approve  not  only  the  specification 
but  also  the  contracts.  Each  bid  for  this  work 
must  be  accompanied  by  a  certified  check  for 
$1,000,  and  a  bond  is  required  of  the  successful 
bidder  at  least  equal  to  the  estimated  cost. 
"The  time  and  manner  of  payment  for  work 
done  under  any  contract  awarded  under  this 
act  shall  be  set  forth  in  said  contract,"  and  5 
per  cent  is  to  be  retained  until  a  year  after  the 
completion  of  the  work.  The  new  law  allows 
the  counties  to  make  contracts  up  to  one-half  of 
one  per  cent,  of  the  ratables,  with  the  state  ap- 
propriation for  road  purposes  added,  which 
gives  the  counties  power  to  raise  piore  than 
twice  as  much  for  road  purposes  as  under  the 
old  law.  The  freeholders  may  now  award  con- 
tracts for  road  improvements  at  any  time  of 
the  year,  even  in  anticipation  of  the  annual  May 
appropriation,  which  they  had  not  been  allowed 
to  do  before,  thus  generally  making  it  impossi- 
ble to  begin  work  until  June  or  July. 

Between  December  15  and  31  of  each  year  the 
governor  and  state  commissioner  of  public 
roads  are  to  certify  to  the  state  comptroller  the 
amount  to  be  paid  to  any  county  for  that  year; 
and  the  board  of  freeholders  on  or  before  the 
regular  meeting  of  the  county  board  of  assess- 
ors certifies  to  the  latter  two-thirds  of  the  esti- 
mated cost  of  all  work  contracted  for  since  the 
last  meeting.      Instead  of  collecting  the  two- 


thirds  of  the  cost  as  a  regular  tax  levy,  the 
board  of  freeholders  may,  by  a  two-thirds  vote 
of  all  members,  issue  county  "road  improve- 
ment bonds,''  either  coupon  or  registered,  pay- 
able in  not  less  than  6  nor  more  than  30  years 
with  interest  not  exceeding  5  per  cent. 

In  order  to  compel  proper  maintenance  by 
the  county  of  these  roads  it  is  provided  that 
when  repairs  are  not  made  after  60  days'  notice 
from  the  state  commissioner,  the  latter  notifies 
the  state  comptroller  and  he  withholds  payment 
to  the  county  of  any  money  already  appropri- 
ated or  to  be  appropriated  by  the  state.  The 
provision  for  supervisors  of  roads  is  practically 
the  same,  except  that  such  otBcers  are  held 
more  strictly  accountable,  a  $1,000  bond  being 
required,  and  they  must  also  subscribe  to  an 
oath  of  office. 

A  section  has  been  added  providing  for  a 
more  rapid  acquisition  of  land  for  changing  the 
location  of  a  road  if  necessary.  If  a  price 
cannot  be  agreed  upon  between  the  board  of 
freeholders  and  the  owners,  the  board  has 
power  to  acquire  the  land  by  condemnation  pro- 
ceedings, the  cost  to  be  paid  from  any  money 
applicable  for  road  improvement,  or  to  be  raised 
by  a  temporary  loan.  Formerly  the  freehold- 
ers were  hampered  by  the  lack  -of  this  power. 
That  portion  of  the  law  allowing  property  own- 
ers to  improve  a  road  at  their  own  expense  has 
been  extended  to  include  the  managers  of  any 
state  lands.  Section  17  sates  that  "The  provi- 
sions of  this  act  shall  extend  to  townships, 
towns,  boroughs,  villages  or  any  municipality 
or  municipalities,  all  proceedings  conforming, 
as  near  as  possible,  to  the  provisions  of  this 
act,  and  the  govei-ning  bodies  ....  shall 
have  the  same  power  and  perform  the  same 
duties  as  are  conferred  and  devolve  upon  the 
board  of  chosen  freeholders." 

The  main  feature  of  this  new  law  is  that  it 
allows  of  more  liberal  construction  being  car- 
ried on.  Commissioner  Budd  states  that  many 
counties  have  become  so  anxious  for  improved 
roads  that  they  want  to  spend  twice  as  much 
money  as  they  have  been  allowed  to  raise.  It 
was  intended  to  increase  the  state  appropria- 
tion this  year  to  $400,000  but  the  efforts  made 
to  secure  this  were  unsuccessful. 


New  York  State  Aid  Road  Laws. 


.  The  state  aid  road  law  of  New  York,  known 
as  the  Higbie-Armstrong  law,  was  approved  by 
the  Governor  March  24,  1898.  Several  amend- 
ments have  been  made  from  time  to  time,  and 
an  abstract  of  the  law  as  amended  to  March  1, 
1903,  follows.  The  board  of  supervisors  of  any 
county  may,  and  upon  being  petitioned  by  the 
owners  of  a  majority  of  the  frontage  on  a  pub- 
lic road,  must  pass  a  resolution  for  the  improve- 
ment of  such  road,  provided  it  does  not  lie 
within  the  boundaries  of  any  city  or  incorpor- 
ated village.  The  state  engineer,  upon  receipt 
of  such  resolution,  certifies  his  approval  or  dis- 
approval of  it,  and  If  the  latter,  his  reasons. 
If  approved,  the  state  engineer  causes  a  map, 
plans  and  specifications  to  be  made,  "specifying 
in  his  judgment  the  IstUd  of  road  a  wise  econ- 
omy demands."  State  Engineer  Edward  A. 
Bond  has  carried  the  work  beyond  the  building 
of  macadam  and  gravel  surfaces,  and  has  inau- 
gurated a  system  of  improving  dirt  roads  by 
state  aid  in  such  a  manner  that  if  it  is  ulti- 
mately desired  to  macadamize  such  a  road  the 
cost  of  the  initial  improvement  will  not  have 
been  thrown  away. 

In  preparing  the  plans  for  the  improvement, 
the  width  of  the  permanent  roadway  is  limited 
to  between  8  and  16  feet  except  in  special  cases, 
12  feet  being  the  narrowest  and  20  feet  the 
widest  yet  built.     Provision  must  be  made  for 


steel  plate  or  other  flat  rail  construction  if  such 
is  requested  in  the  resolution  of  the  board  of 
supervisors,  although  this  clause  has  not  as  yet 
been  made  use  of.  The  engineer's  estimate  is 
sent  to  the  board  of  supervisors,  and  upon  a 
majority  vote  of  the  board  the  resolution  for 
construction  may  be  adopted.  The  board  must 
make  provision  without  cost  to  the  state  for 
securing  the  requisite  right-of-way,  if  there  is 
any  deviation  from  the  lines  of  the  old  road. 
Bids  for  construction  are  advertised  for  in  the 
usual  way  by  the  state  engineer,  and  the  latter 
may  at  his  discretion  award  the  contract  to  the 
board  of  supervisors  of  the  county,  or  to  the 
local  town  boards. 

No  award  is  to  be  made  at  a  greater  sum 
than  is  provided  for  in  the  preliminary  esti- 
mate, although  the  latter  may  be  amended  if 
deemed  necessary.  A  suitable  bond  is  required 
of  the  contractor  and  the  state  is  in  no  case  to 
be  held  liable  for  any  damages  suffered.  Under 
the  amendment  approved  this  year,  payments 
may  be  made  the  contractor  in  90  per  cent., 
monthly  instalments,  10  per  cent,  to  be  retained 
until  final  acceptance.  Formerly  these  per- 
centages were  75  and  25  respectively. 

Whenever  a  county  engineer  has  been  ap- 
pointed in  the  county  in  which  work  under  this 
law  is  to  be  done,  he  has  general  charge  and 
supervision  under  the  direction  of  the  state 
engineer.  If  there  is  no  county  engineer,  some- 
one competent  to  supervise  the  work  is  pro- 
vided by  the  state.  Chapter  396  of  the  laws  of 
1902  provides  that  the  board  of  supervisors  of 
any  county  may  appoint  a  county  engineer  for 
a  period  of  three  years,  fix  his  salary,  and  re- 
move him  at  pleasure.  When  appointed,  his 
duties  and  the  actual  time  of  his  service 
( whether  all  the  time  or  only  on  certain  days 
of  the  week)  are  to  be  designated.  Such  an 
engineer,  in  addition  to  his  duties  under  the 
state  aid  law.  acts  as  a  consulting  engineer 
for  the  highway  commissioners  of  the  various 
towns  within  his  jurisdiction.  On  the  first  of 
November  the  highway  commissioners  make  a 
full  report  in  writing  to  the  county  engineer 
on  the  condition  of  the  roads,  bridges,  culverts, 
etc.,  in  their  respective  towns. 

One-half  the  expense  of  construction  of  a  road 
under  the  Higbie-Armstrong  law  is  borne  by 
the  state,  and  the  other  halt  is  in  the  first  case 
a  county  charge,  but  so  apportioned  by  the 
board  of  supervisors  that  if  built  by  resolution 
without  a  petition.  35  per  cent,  of  the  total  is 
borne  by  the  County  at  large  and  15  per  cent, 
by  the  town.  If  the  road  was  petitioned  for  in 
the  first  place  by  a  majority  of  the  property 
holders,  35  per  cent,  is  borne  by  the  county  at 
large  and  the  15  per  cent,  by  the  owners  of  the 
adjacent  property  in  proportion  to  the  benefits 
accruing  to  them,  as  determined  by  the  town 
assessors.  In  the  majority  of  cases,  the  supervis- 
ors pass  a  resolution  asking  for  the  road.  In  two 
or  three  cases  only  have  the  property  owners 
made  the  petition,  this  method  of  obtaining  the 
improvement  being  the  exception.  The  roads 
are  improved  under  this  law  in  the  order  of 
the  receipt  by  the  state  engineer  of  the  resolu- 
tions of  the  boards  of  supervisors  approving  the 
construction. 

Twenty  days  after  the  completion  and  ac- 
ceptance of  the  work  by  the  state  engineer,  it 
becomes  a  county  road,  subject  to  maintenance 
as  such.  The  board  of  supervisors  may  appor- 
tion the  expense  of  maintenance  upon  the  town 
or  towns  which  it  deems  benefited,  and  the  com- 
missioners of  highways  of  the  towns  must  keep 
the  roads  in  repair  "under  the  direction  and 
supervision  of  the  state  engineer  and  surveyor 
and  such  rules  and  regulations  as  he  may 
prescribe."  As  amended  in  1902,  if  any  board 
of  supervisors   or  any   commissioner   of   high- 
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ways  shall  neglect  to  perfoim  such  maintenance 
work  within  such  time  as  may  be  prescribed 
by  the  state  engineer,  the  latter  "may  cause  the 
same  to  be  performed  and  the  expense  thereof 
to  be  paid  by  the  state  treasurer  .  .  .  and  the 
amount  thereof  shall  be  charged  by  the  comp- 
troller against  the  county  in  which  such  im- 
proved highways  shall  be  located." 

Whenever  the  state  engineer  deems  it  advan- 
tageous to  construct  a  section  of  road  not  ex- 
ceeding a.  mile  in  length,  to  connect  improved 
roads  already  built,  he  may  serve  notice  to  that 
effect  on  the  board  of  supervisors,  and  It  is  then 
the  duty  of  the  board  to  provide  for  the  con- 
struction of  such  a  connecting  hignway  within 
one  year.  This  has  not  as  yet  been  done.  All 
persons  owning  property  abutting  on  a  road  im- 
proved by  state  aid,  or  residing  on  it,  are 
obliged  to  pay  all  highway  taxes  assessed 
against  them  in  money. 

In  addition  to  his  other  duties,  the  state  engi- 
neer is  directed  to  compile  statistics  relative 
to  the  public  highways  throughout  the  state, 
and  investigate  various  methods  of  construc- 
tion and  maintenance  of  roads  and  bridges. 
He  may  be  consulted  at  any  time  by  county, 
city,  town,  or  village  officers  regarding  road 
matters;    and  is  directed  to  hold  each  year  at 


the  ('ost  of  maintenance  of  these  roads  where 
the  money  system  was  adopted,  was  to  be  paid 
by  the  state.  In  1902  this  was  increased  to 
what  was  originally  intended,  50  per  cent. 

The  Puller  law  provides  that  "Any  town  vot- 
ing in  favor  of  the  money  [instead  of  the 
labor]  system,  shall  annually  raise  by  tax,  to 
be  levied  and  collected  the  same  as  other  town 
taxes,  for  the  repair  of  the  highways,  an  annual 
sum  of  money,  which  shall  be  equal  to  at  least 
one-half  of  the  value  of  the  commutation  rates, 
of  the  highway  labor  which  should  be  assessable 
under  the  labor  system."  Incorporated  villages 
are  excluded  from  the  aid  furnished  by  this 
act;  and  the  law  does  not  apply  to  charges  for 
laying  out  or  altering  any  road,  or  for  erecting 
or  repairing  any  bridges. 

After  the  amount  which  the  town  is  to  pay 
has  been  certified  by  the  highway  commissioner 
to  the  board  of  supervisors  of  the  county,  a 
statement  is  sent  on  or  before  January  1  to  the 
state  comptroller  by  the  clerk  of  the  board,  giv- 
ing the  name  of  each  town  voting  for  the  money 
system,  and  the  amount  of  the  tax  levied 
therein  during  the  preceding  year.  Fifty  per 
cent,  of  the  amount  so  levied  is  paid  by  the 
state  to  the  county  and  then  to  the  town.  The 
Sum  paid  by  the  state  to  any  town  in  this  way 


the  different  oil  fields  and  show  their  relative 
value  tor  use  in  road  work.  (2)  The  effects  of 
oil  upon  different  soils,  as  not  every  soil  can  be 
treated  advantageously  with  petroleum.  (3) 
The  best  method  of  applying  the  oil.  A  moot- 
ed question  at  present  is  whether  it  should  be 
applied  hot  or  cold.  It  seems  to  give  better 
results  applied  hot,  but  the  increased  cost  may 
more  than  offset  the  advantages.  (4)  Its  ef- 
fect in  shedding  storm  water  and  keeping  the 
roads  from  becoming  muddy.  (5)  The  effect  of 
oil  upon  different  grades  of  construction,  rang- 
ing all  the  way  from  simple  earth  roads  to  the 
best  macadam.  There  are  vast  areas  of  coun- 
try in  the  central  west  where  stone  is  not  avail- 
able for  macadam  except  at  great  cost  of  trans- 
portation. If  earth  roads  can  be  maintained 
in  good  condition  by  the  use  of  oil  at  a  reason- 
able cost,  it  will  be  a  great  benefit  to  the  people 
of  these  sections.  (6)  Attention  should  be  given 
to  the  relative  cost  of  oil  and  water  in  sprin- 
kling streets,  and  their  relative  advantage. 

In  only  a  general  way»can  any  of  the  above 
questions  be  answered  at  the  present  time, 
and  it  is  to  be  hopedthat  the  Government  Bu- 
reau of  Public  Roads  Inquiries  will,  in  the  near 
future,  make  complete  investigations.  Oil  has 
been  used  on  the  roads  in  the  vicinity  of  Bak- 
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least  one  public  meeting  in  each  county.  In 
1902  a  section  was  added  to  the  law/,  stating 
that  no  street  surface  railroad  is  to  be  con- 
structed upon  a  state-aid  road  except  under  such 
conditions  as  the  state  engineer  may  prescribe. 

In  1898  and  '99  the  state  appropriation  under 
the  Higbie-Armstrong  law  was  $50,000,  and  for 
the  next  three  years  it  was  $150,000,  $420,000 
and  $795,000,  respectively.  The  total  mileage 
of  roads  completed  under  this  act  up  to  the  first 
of  January  was  187,  and  167  miles  were  under 
construction.  The  total  mileage  petitioned  for 
up  to  January  1  is  2,414. 

What  is  known  as  the  Fuller  law,  passed  at 
the  same  time  as  the  Higbie-Armstrong  law, 
provides  for  a  change  from  the  labor  to  the 
money  system  of  taxation  for  repair  of  high- 
ways, and  a  system  of  state  aid  in  connection 
therewith.  The  Higbie-Armstrong  law  pro- 
vides for  the  proper  construction  and  mainten- 
ance of  the  main  market  roads,  and  the  purpose 
of  the  Fuller  law  was  to  obtain  better  main- 
tenance of  the  present  roads  as  well  as  of  the 
roads  built  by  state  aid  and  to  extend  a  system 
of  state-aid  to  what  might  be  termed  the  lat- 
eral roads,  where  such  surfacing  as  macadam 
Is  out  of  the  question.  As  originally  passed, 
25  per  cent,  of  amount  raised  by  the  town  for 


must  not  exceed  in  any  one  year  one  tenth  of 
one  per  cent,  of  the  taxable  property  of  such 
town.  For  the  year  1901  there  were  139  towns 
in  24  counties  which  received  aid  to  the  amount 
of  $102,500  under  this  law,  and  for  1902,  258 
towns  in  40  counties  received  $246,000. 


Oil  as  a  Road  Material  in  the  West. 

Abstracted  from  an  article  b,v  Capt.  II.  M.  Chittenden 

In  the  Ueport  of  the  Chief  of  Engineers,  U.  S.  Army, 

for  1902. 


The  use  of  crude  petroleum  in  laying  dust  on 
public  highways  and  in  otherwise  improving 
them  is  of  very  recent  origin,  and  has  not  yet 
emerged  from  the  experimental  stage.  In- 
structive articles  relating  to  such  uses  of  oil 
were  printed  in  The  Engineering  Record  .March 
30  and  November  30,  1901,  and  February  22, 
1902.  While  enough  has  been  done  to  give  oil 
a  definite  standing  among  the  recognized  ma- 
terials in  future  road  construction,  it  still  re- 
mains to  be  shown  what  its  full  possibilities 
are,  and  how  it  can  be  most  effectively  applied. 
Comparatively  little  has  been  written  upon  the 
subject,  and  it  is  desirable  that  an  investiga- 
tion should  be  made,  to  cover  the  following 
points:  (1)  It  should  determine  the  different 
grades  of  crude   petroleum   as  obtained  from 


ersfield,  Cal.,  and  the  conditions  there  are  most 
favorable.  There  is  an  abundant  oil  field  near 
by.  The  oil  possesses  in  a  high  degree  the 
qualities  considered  essential  for  successful 
road  use.  The  soil  is  well  adapted  to  the  ab- 
sorption and  incorporation  of  oil.  It  is  a  sandy 
loam  of  more  than  ordinary  stability,  and  for 
light  travel  wears  well  in  its  natural  condition. 
Under  heavy  traffic,  however,  it  cuts  badly, 
and  the  dust  was  said  to  have  been  well  nigh 
unendurable.  Fruit  trees  along  the  leeward 
side  of  the  road  were  said  to  have  been  de- 
stroyed from  this  cause.  The  use  of  oil  on  these 
roads  has  certainly  been  a  success.  As  yet  it 
is  applied  in  only  the  simplest  and  crudest  way. 
and  there  is  no  systematic  grading,  no  system 
of  repairs  and  no  attempt  to  keep  the  road 
crowned.  The  real  benefit  of  the  oil  is  tlrus 
largely  obscured  by  .the  neglect  of  ordinary  care 
of  the  roads.  Nevertheless,  the  dust  has  been 
effectively  laid,  and  roads  that  had  not  been 
sprinkled  in  two  months  looked  as  if  a  sprinkler 
had  just  passed.  It  is  evident  that  if  pains 
were  taken  to  crown  the  surface,  and  do  ordi- 
nary work  of  maintenance,  the  addition  of  the 
oil  would  produce  a  road  but  little  inferior  to  an 
asphalt  pavement. 
The  writer  examined  the    roads    in    Golden 
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Gate  Park,  San  Francisco,  which  have  been 
treated  with  oil  for  two  seasons,  and  certainly 
nothing  superior  to  them  in  the  line  of  beauti- 
ful driveways  exists  or  can  be  desired.  So  far 
as  the  odor  is  concerned,  nothing  more  offen- 
sive was  noticed  than  might  be  experienced  in 
driving  over  an  asphalt  pavement  on  a  hot  day. 
The  annoyance  from  getting  oily  dust  or  dirt  on 
the  clothing  depends  upon  the  degree  of  absorp- 
tion of  the  oil  in  the  road  surface;  but,  if  the 
oil  is  carefully  applied,  there  should  be  little 
trouble. 

The  results  of  experience  to  date  in  the  use 
of  oil  upon  public  highways  in  California  may 
be  summarized  as  follows:  (1)  This  system  of 
road  improvement  is  rapidly  becoming  a  recog- 
nized policy  throughout  the  state.  It  is  con- 
sidered to  offer  the  best,  cheapest,  and  most 
satisfactory  solution  of  the  road  problem,  and 
has  given  complete  satisfaction  wherever  ap- 
plied. (2)  The  oil  is  a  crude  petroleum  with  a 
large  percentage  of  asphaltum,  nearly  free  from 
water,  and  15  to  17  degrees  specific  gravity, 
Beaum6  scale.  (3)  The  oil  works  best  in  a 
sandy  soil  such  as  prevails  extensively  in  the 
valleys  of  California.  In  many  instances  a  lay- 
er of  sand  from  one-fourth  inch  to  one  inch 
thick  is  put  on  at  the  time  of  oiling.  Clay  does 
not  absorb  the  oil  well,  and  is  liable  to  ball 
up  and  give  trouble,  and  thus  on  such  soils  sand 
is  necessary  to  produce  the  best  results.  (4) 
The  road  should  be  carefully  graded,  crowned, 
rolled,  and  otherwise  prepared  as  if  to  receive 
a  macadam  surface.  The  immediate  surface 
should  be  scratched  up  with  harrows  to  facili- 
tate the  absorption  of  the  oil.  (5)  The  best 
results  are  obtained  by  putting  the  oil  on  hot, 
in  the  heat  of  the  day  in  summer,  when  the 
road  surface  is  warm.  The  oil  is  more  active 
under  these  conditions,  and  is  more  thoroughly 
absorbed.  Good  results,  however,  have  been 
obtained  by  cold  sprinkling,  and  the  cost  is 
about  one-third  less.  (6)  Nothing  especially 
characteristic  has  been  developed  in  the  line  of 
a  sprinkling  plant,  except  that  a  certain  pat- 
ented device  consists  of  a  main  oil  tank  (about 
COO  gallons  capacity)  followed  by  a  two-wheeled 
tender  provided  with  sprinkling  jets  and  two 
sets  of  harrow  teeth,  one  in  front  and  one  in 
the  rear  of  the  jets.  It  is  important  to  avoid 
spraying  the  oil  lest  it  cool  off  too  much,  and 
it  should  be  released  under  uniform  pressure, 
as  far  as  possible,  to  secure  a  uniform  sprin- 
kling. (7)  For  an  18-foot  roadway,  experience 
to  date  leads  to  the  belief  that  for  satisfactory 
work  120  to  150  barrels  of  oil  should  be  used 
per  mile  for  the  first  sprinkling;  70  to  80  bar- 
rels for  the  second  sprinkling,  and  25  to  30  bar- 
rels for  the  third  sprinkling.  These  sprinklings 
occur  in  successive  seasons,  and  a  smaller 
quantity  would  apply  to  the  fourth  and  subse- 
quent seasons.  Each  kind  of  soil  will  have  its 
own  requirements  and  of  course  no  universal 
rule  can  be  given.  (8)  The  contract  price  of 
sprinkling  with  heated  oil  in  Bakersfield,  Cal., 
was  |1  per  barrel.  The  cost  at  any  particular 
place  will  be  a  function  of  the  cost  of  oil  and 
the  cost  of  transportation.  (9)  It  is' fully  recog- 
nized that  a  careful  system  of  construction  and 
maintenance  should  be  combined  with  the  oil 
sprinkling  in  order  that  the  latter  may  yield 
its  best  results. 


Road   Construction   and  Maintenance   in 
Europe. 


The  Collection  of  Garbage  in  Duluth,  Minn.,  Is 
recommended  by  Health  Commissioner  J.  M. 
Robinson  to  be  placed  in  Ihe  hands  of  some 
three  or  four  regularly  appointed  scavengers — 
giving  each  a  district,  and  making  each  scav- 
enger responsible  for  toe  prompt  removal  of 
the  garbage  in  his  territory.  He  recommends 
that  the  householders  pay  a  moderate  sum,  reg- 
ulated by  ordinance,  for  the  removal  of  garbage. 


The  Department  of  the  Interior  of  the  Austro- 
Hungarian  empire  in  1899  ordered  one  of  Its 
engineers  to  report  on  the  best  methods  of  con- 
struction and  maintenance  of  roads.  In  three 
yeais  Mr.  R.  Izkowski  traveled  on  wheel  over 
some  6,800  miles  of  roads  in  Europe  and  made 
a  thorough  study  of  them.  Some  of  the  conclu- 
sions reached  differ  widely  from  the  general 
practice  in  this  country,  and  the  following  ab- 
stract is  offered  as  an  indication  of  what  is  the 
European  practice.  The  most  important  re- 
quirement of  a  good  road  is  low  resistance  to 
traction,  when  dry  or  after  a  prolonged  rain. 
This  depends  on  the  smoothness,  cleanliness, 
hardness,  drainage  and  impermeability  of  the 
surface.  These  conditions  vary  with  the  qual- 
ity of  the  material,  the  construction  and  the 
maintenance.  To  obtain  proper  drainage  the 
roadway  should  be  crowned,  with  slopes  of  5 
per  cent,  for  softer  material  and  6  per  cent,  for 
harder,  at  the  edges,  and  a  circular  arc  for 
about  7  feet  of  the  width  at  the  middle.  The 
cross-section  thus  becomes  similar  to  a  para- 
bola which  is  known  by  experience  to  be  the 
most  suitable  curve.  The  surfacing  material 
should  be  tested  to  determine  its  compressive 
strength  dry  and  wet;  its  hardness  or  abrasive 
resistance,  its  absorption  as  determined  by  im- 
mersion in  water  for  14  days,  and  its  tendency 
to  soften  in  water. 

For  the  foundation  layers  of  the  roadway  a 
softer  material  may  be  used  if  it  be  frostproof, 
but  for  the  wearing  surface,  as  far  as  possible, 
only  the  hardest.  The  same  materials  must  be 
used  for  repairs,  as  otherwise  depressions  and 
ruts  will  soon  appear.  Binding  is  another  very 
important  quality  of  the  surfacing  material. 
This  depends  on  the  mineralogical  constitu- 
ents, and  for  a  given  material,  on  the  size  of 
the  stones.  The  smaller  the  individual  stones, 
the  greater  is  the  ratio  of  their  contact  sur- 
faces to  their  volume  and  the  greater,  therefore, 
their  binding  power.  Experience  fixes  the 
limit  of  size  for  any  given  material.  Most  im- 
portant is  the  greatest  possible  uniformity  in 
size  to  obtain  good  cohesion  and  a  smooth  wear- 
ing surface,  which  in  turn  will  redme  wear. 
The  .sharper  the  individual  stones  the  better 
their  cohesion,  and  therefore,  broken  stone 
binds  better  than  gravel.  For  this  reason 
broken  stone  may  be  used  without  binding  ma- 
terial, but  gravel  should  have  about  12  per  cent, 
of  binder.  The  impermeability  can  be  obtained 
only  by  forming  a  compact  mass  of  stone  with- 
out earthy  substances.  A  broken  stone  road 
will,  therefore,  be  more  impermeable  than  a 
gravel  road  with  its  admixture  of  clay.  Other 
things  being  equal,  the  former  will,  therefore, 
be  preferable.  The  foundation  should  be  well 
drained  so  that  any  water  percolating  through 
the  surfacing  may  find  an  easy  outlet.  Should 
the  water  not  drain  away  its  worst  effect  will 
be  felt  in  winter  when  it  will  freeze  and  lift 
the  surfacing  from  the  foundation.  A  road 
built  without  a  foundation  layer  of  stone  should 
be  made  stronger  and  more  impermeable  than 
if  built  with  a  foundation;  and  if  the  underly- 
ing soil  does  not  easily  drain,  a  layer  of  sand  8 
to  12  inches  thick  should  be  ^rovided.  The 
roadway  should  form  a  compact  mass  16  to  20 
inches  thick  with  the  larger  stones  in  the  lower 
layers  and  the  finer  towards  the  top. 

A  new  roadway  should  be  thoroughly  rolled. 
The  weight  of  the  roller  should  vary  with  the 
pressure  required  to  compress  the  paving  ma- 
terial and.  hence  with  its  hardness.  For 
steam  rollers  this  pressure  was  found  by  ob- 
servation to  range  from  280  to  775  pounds  per 
Inch  of  width  of  roller.      The  latter  value  Is 


necessary  for  the  hardest  stones,  as  for  the  very 
hard  basalts.  For  common  grades  of  stone  the 
required  pressure  per  inch  of  roller  may  be 
taken  at  580  pounds.  If  at  the  beginning  too 
great  a  pressure  be  exerted  by  the  roller  good 
results  are  not  obtained,  since  an  excessive 
movement  of  the  surfacing  then  takes  place 
longitudinally.  Rollers  of  variable  weights 
are  therefore  considered  advisable.  The  speed 
of  the  steam  roller  has  an  important  effect  on 
the  rolling;  to  avoid  any  creeping  of  the  sur- 
facing material  it  should  not  at  the  beginning 
exceed  2  feet  per  second.,  and  may  be  gradually 
increased  to  3  feet.  The  rolling  should  begin 
on  the  sides  of  the  road,  the  roller  going  for- 
ward on  one  side  and  back  on  the  other,  grad- 
ually approaching  the  middle,  and  should 
continue  until  no  motion  of  individual  stones 
can  be  observed.  In  the  absence  of  suificient 
moisture  the  road  should  be  sprinkled  before 
rolling,  but  excessive  wetting  should  be  guarded 
against,  and  in  case  of  prolonged  rains,  the 
lolling  should  be  postponed.  Towards  the  end 
of  the  rolling,  the  stone  dust  formed  should  be 
swept  and  rolled  in;  and  a  thin  layer  of  dust 
of  the  same  material  as  the  surfacing  or  of 
sharp  sand  should  then  be  spread  over  the  road- 
way. This  top  layer  should  not  exceed  %  inch 
and  will  serve  both  to  fill  open  interstices  and 
to  protect  the  surfacing.  It  is  advisable  to 
renew  this  layer  from  time  to  time.  Excepting 
freezing  weather,  rolling  can  be  done  at  any 
time.  The  thorough  rolling  of  a  new 
broken-stone  road  requires,  by  experience,  ten 
to  fifteen  trips  per  foot  of  width.  Thus  for  an 
18-foot  roadway  180  to  270  trips  of  the  steam 
roller  are  necessary,  according  to  the  degree  of 
hardness  of  the  material. 

The  maintenance  of  roads  is  done  by  the 
patch  system  or  by  renewal.  The  former 
method  consists  in  filling  the  depressions  and 
ruts  with  surfacing  material  and  leaving  the 
compacting  to  the  traffic.  The  renewal  method 
lets  the  surfacing  wear  down  and  then  adds  a 
layer  of  material  on  the  whole  width  of  the 
roadway,  thoroughly  rolling  it  to  a  smooth  sur- 
face. From  the  point  of  view  of  traffic  conveni- 
ence, the  renewal  method  is  to  be  preferred. 
If  the  travel  is  inconsiderable  it  may  be  that 
the  atmospheric  influences  will  do  more  damage 
than  the  travel,  and  the  patch  system  would 
then  prove  economical.  For  a  heavy  traffic  the 
renewal  process  will  prove  to  be  more  econom- 
ical by  about  30  per  cent.  In  either  system 
every  kind  of  dirt  and  refuse  as  well  as  obstruc- 
tions of  all  kinds  which  impair  the  smoothness 
of  the  road  must  be  removed.  The  road  must 
also  be  kept  free  from  grass  or  weeds.  The 
quantity  of  surfacing  material  required  yearly 
by  the  renewal  system  is,  for  steam  rolled  sur- 
faces, on  the  average,  for  good  gravel  roads 
about  0.65  cubic  yard  per  mile  of  length  and 
per  foot  of  width,  and  for  broken  stone,  one- 
half  of  this.  In  both  cases  one-third  is  required 
for  the  surfacing  proper  and  two-thirds  for  the 
finer  material.  The  length  of  service  of  a  sur- 
facing layer  can  only  be  determined  by  experi- 
ence in  each  case.  Ten  to  eleven  years  may  be 
taken  as  the  limit  of  age,  but  will  only  be 
reached  under  the  most  favorable  conditions. 
These  notes  were  taken  from  the  synopsis  of 
Mr.  Izkowski's  report  published  in  "Oester- 
reichische  Wochenschrift  fur  den  offentlichen 
Baudienst." 


Tin  Has  Been  Found  in  paying  quantities  in 
the  Cape  York  district,  Alaska,  especially  along 
some  of  the  creeks  on  the  Arctic  slope.  Accord- 
ing to  the  "Pacific  Coast  Miner"  some  of  the 
stream  tin  deposits  pan  well  and  the  black  tin 
assays  70  to  80. per  cent,  metallic  tin.  No  vein 
has  yet  been  reported. 
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Street   Improvements  in  Havana. 

ii.v  Cliarles  E.  McDowhU,  C.   E. 


There  are  liit  two  cities  in  Cuba  that  have 
modern  pavements,  Havana  and  Santiago.  Tlie 
smaller  cities  arid  little  towns  have  only  dirt 
roads  and  poor  macadam  of  native  limestone  of 
inferior  quality.  There  are  but  few  roads  out- 
side the  cities  and  much  of  the  communication 
must  be  carried  on  over  trails.  The  improve- 
ments of  highways  instituted  by  the  American 
engineer  officers  are  being  continued  by  the 
Cuban  authorities.  A  short  time  ago  $700,000 
was  appropriated  for  these  purposes,  $100,000 
to  each  province  and  an  additional  $100,000  to 
the  city  of  Havana.  Recently  Senor  Diaz,  secre- 
tary of  public  works,  stated  that  the  construc- 
tion of  roads  for  which  applications  are  on  file 
would  cost  about  $10,000,000  and  that  probably 
$5,000,000  could  be  expended  judiciously,  if  avail- 
able. 

The  city  of  Havana  is  shaped  somewhat  like 
a  fan  with  the  old  and  narrower  part  at  the 
water  front.  As  the  city  grew  the  main  high- 
ways to  the  country  diverged,  and  suitable  cross 
roads  were  not  built  beyond  the  thickly  settled 
part  of  the  city.  Recently  a  new  boulevard 
has  been  planned  to  afford  communication  be- 
tween these  main  lines  of  travel  and  relieve 
streets  which  are  nov/  crowded.  The  accom- 
panying illustration  is  a  cross-section  prepared 
from  the  signed  official  plans.  This  boulevard 
will  be  170  feet  wide  over  all  and  will  include 
a  main  driveway  43  feet  wide  and  two  road- 
ways at  the  sides,  each  23  feet  wide,  all  to  be 
surfaced  with  telford   macadam  or  bituminous 


Electric  Railway  Company  is  obliged  to  pave 
between  Its  tracks  and  for  a  foot  beyond  the 
rail.  This  paved  strip  is  8  feet  wide  for 
single  track  and  16i/>  feet  for  double  track. 

In  the  interim  from  May  20,  1902,  when  Gen- 
eral Wood  left,  to  December  31,  1902,  the  follow- 
ing work  was  done  on  the  pavements: 

Square  Unit 

yards.  cost. 

Old  granite  blocks  relald 10,970  $1.60 

Old  granite  blocks  repaired. .. .       8,020  .73 

New  macadam  streets  built....        8,475  .84 

Macadam   renewals    65,530  .76 

Macadam  repairs 113,000  .38 

The  allowance  for  the  street  department  is 
$20,000  per  month,  and  it  has  400  employes.  The 
streets  will  now  compare  favorably  as  to  clean- 
liness with  those  of  the  northern  cities  of  the 
United  States.  The  report  of  the  street  clean- 
ing department  for  the  last  six  months  of  1902 
shows  that  4,055,000  square  yards  of  streets 
were  swept  once  and  picked  twice  daily,  and 
300  tons  of  garbage  were  removed  each  day. 
This  department  uses  140  carts,  and  the  drivers 
are  paid  $1  per  day,  American  money.  The  40 
sprinkling  carts  sprinkle  on  an  average  2,400,- 
000  square  yards  a  day.  The  cost  of  the  depart- 
ment for  the  six  months  was  $231,844.  A  num- 
ber of  interesting  articles  on  the  previous  con- 
ditions and  the  improvBments  in  Havana  were 
printed  in  The  Engineering  Record  during  1900 
and  1901. 


Modern  Road  Machinery. 

The  American  genius  for  inventing  labor 
saving  devices  is  well  illustrated  in  the  vari- 
ous types  of  road  machinery  put  on  the  market 


broken  stone,  being  drawn  by  traction  engines. 
Asphalt  dump  wagons  of  2  and  214  cubic  yards 
capacity  are  constructed  with  a  steel  lining  and 
asbestos  packing  between  the  steel  and  the 
wood  of  the  wagon  body,  and  mounted  on  coil 
springs  to  reduce  the  vibration. 

The  use  of  road  machines  or  scraping  graders 
in  building  and  maintaining  earth  roads  has 
become  general,  and  there  are  numerous  makes, 
each  having  details  peculiar  to  itself.  Different 
styles  are  made  for  use  in  different  sections  of 
the  country.  Nearly  all  are  reversible  and 
have  some  arrangement  for  shifting  the  wheels 
laterally.  With  the  blade  reversed,  some  types 
can  break  up  and  level  the  large  lumps  moved 
to  the  center  of  the  road;  and  a  special  rooter 
blade  may  be  used  to  break  up  old  macadam 
preparatory  to  repairs,  or  to  loosen  hard  and 
stony  ground  for  grading.  The  elevating 
grader,  which  deposits  the  earth  at  one  side  by 
means  of  a  conveyor,  is  applicable  only  for  very 
large  work,  on  the  smooth  prairies.  Attempts 
have  been  made  to  make  this  machine  more 
easily  handled,  by  combining  with  it  a  traction 
engine.  As  ordinarily  used  either  8  or  12 
horses  are  required. 

A  machine  has  been  devised  for  excavating 
trenches  for  tile  drains.  It  consists  of  a  heavy 
platform  on  wheels,  at  one  end  of  which  is  an 
upright  engine  and  at  the  other  a  large  excavat- 
ing wheel,  the  buckets  of  which  cut  the  faces 
of  the  ditch  and  deposit  the  material  into  a 
chute  above  the  surface,  at  each  revolution. 
Entire  stone  crushing  plants  and  other  kinds  of 
road  machinery  are  now  made  in  portable  form. 
One  type  of  crusher  is  constructed  so  that  its 
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macadam.  At  either  side  of  the  boulevard  and 
in  the  middle  of  the  spaces  between  the  drive- 
ways there  will  be  cement  sidewalks,  and  six 
rows  of  trees  are  to  be  planted  in  grassed 
spa'ces,  as  shown.  This  parkway  is  expected  to 
cost  nearly  $100,000.  A  proposed  extension  to 
the  south  is  estimated  to  cost  $50,000  more. 
Another  boulevard  in  the  center  of  the  city  to 
cost  about  $35,000  and  a  park  of  200  acres  on 
the  high  ground  of  the  western  part  have  been 
projected. 

The  streets  in  the  older  part  of  the  city  follow 
closely  the  direction  of  the  water  front  of  the 
Bay  of  Havana,  and  are  very  narrow,  many  be- 
ing only  22  to  25  feet  wide  between  the  house 
lines.  These  streets  are,  as  a  rule,  paved  with 
Belgian  and  Boston  blocks  brought  in 
large  part  from  the  United  States,  al- 
though much  of  this  material  came 
as  ballast  from  Spain,  France  and  Bel- 
gium. These  pavements  were  laid  years  ago 
and,  under  heavy  traffic,  have  worn  dangerously 
smooth.  It  is  not  an  unusual  sight  to  see  15  or 
20  mules  fall  in  a  walk  of  a  half  hour  through 
this  section.  These  conditions  are  to  be  reme- 
died and  a  new  sewerage  system  for  the  city 
provided  as  the  result  of  a  contract  made  with 
the  McGiveney  &  Rokeby  Construction  Com- 
pany, of  New  Jersey,  the  work  under  which, 
however,  has  been  delayed  during  the  past  18 
months  for  the  lack  of  the  necessary  funds. 
Havana  now  has  about  26,500  square  yards  of 
Boston  block  and  310.240  square  yards  of  Bel- 
gian block  pavements.     In  addition,  the  Havana 


New  Boulevard,  Havana,  Cuba. 

in  recent  years.  Even  such  common  imple- 
ments as  wheelbarrows  are  now  constructed 
on  scientific  principles.  Plows  are  now  con- 
structed entirely  of  steel  tor  use  on  high- 
ways, and  large  wing  plows  with  extra  long 
moldboards,  for  filling  or  cleaning  ditches. 
Another  implement  which  can  be  used  to  advan- 
tage in  cleaning  out  ditches  or  filling  over  tile 
drains  is  the  flat  board  scraper,  4  feet  wide, 
with  a  steel  edge,  wooden  handles,  and  curved 
draw  bars.  The  tongue  scraper,  built  with 
back  and  sides  is  useful  in  moving  large  quanti- 
ties of  earth  short  distances,  and  in  finishing 
the  surfaces  of  earth  cuts  and  side  ditches.  The 
ordinary  drag  scraper,  holding  from  3  to  7  cubic 
feet,  is  made  with  or  without  runners,  or  dou- 
ble bottoms,  the  latter  replaceable  when  worn 
out.  The  buck  scraper,  holding  12  to  18  cubic 
feet,  is  built  so  that  it  can  be  dumped  gradually 
and  without  stopping.  If  the  haul  is  as  long  as 
200  feet,  wheeled  scrapers  are  usually  more 
economical.  These  have  capacities  ranging 
from  9  to  17  cubic  feet,  and  can  be  supplied  with 
either  wooden  or  metal  wheels. 

For  a  haul  longer  than  about  700  feet,  wagons 
are  ordinarily  to  be  preferred  to  scrapers.  There 
are  now  several  makes  which  allow  the  ma- 
terial to  be  dumped  either  all  at  once  or  gradu- 
ally IS  the  wagon  moves  along,  the  whole  proc- 
ess being  controlled  by  the  driver  from  his  seat. 
Some  are  made  with  a  device  at  the  bottom  for 
spreading  the  material  as  it  drops.  Such 
wagons  may  sometimes  be  advantageously  em- 
ployed  in  trains  of  three  or  four,  to  spread 


balance  wheels  serve  as  the  rear  wheels  of  the 
truck  when  the  machine  is  to  be  moved,  and 
all  that  is  necessary  is  to  attach  a  two-wheeled 
truck  to  the  other  end  of  the  crusher.  A  com- 
bination crusher  and  folding  elevator,  mounted 
on  a  four-wheeled  frame,  is  a  machine  of  which 
several  types  have  recently  been  placed  on  the 
market.  In  one  of  these  the  crusher  has  a 
solid  cast  steel  frame,  and  the  elevator,  from  10 
to  16  feet  long,  can  be  folded  down  on  top  of 
the  crusher  in  compact  form  for  transportation. 
The  total  weight  with  16-foot  elevator  is  9,500 
pounds.  It  is  claimed  that  some  of  these  ma- 
chines can  be  set  up  ready  for  work  in  10  or  15 
minutes.  Portable  rotary  screens  and  stone 
bins  are  also  used  to  a  considerable  extent.  A 
combination  water  tank,  fuel  wagon  and  road 
sprinkler  has  been  brought  out  by  one  com- 
pany, which  is  of  great  advantage  as  an  adjunct 
to  traction  engines  and  steam  rollers. 

A  machine  for  loosening  old  macadam  and 
preparing  the  road  for  the  addition  of  new  ma- 
terial, recently  devised,  and  known  as  the  road 
scarifier  or  "porcupine,"  is  a  small,  compact 
Implement  that  may  be  dragged  by  a  traction 
engine  or  steam  roller.  It  has  been  found 
difficult  to  accomplish  this  satisfactorily  by  the 
use  of  spikes  on  the  wheels  of  steam  rollers. 
Steam  rollers  are  now  built  in  many  sizes  rang- 
ing from  3  to  18  or  20  tons,  the  lighter  ones 
being  used  mainly  for  asphalt  work,  rolling 
turf,  etc.  Horse  rollers  are  made  in  sizes  from 
%y-i  to  10  tons,  and  several  ingenious  arrange- 
ments have  been  devised  to  facilitate  reversing. 
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Progress  of  Steel  Roads. 

By  General  Roy  Stone. 


The  Steel  road  laid  in  Murray  Street,  New 
York,  in  December  last,  and  described  in  The 
Engineering  Record  of  December  13,  1902,  has 
come  through  the  winter  apparently  without 
varying  a  hair's  breadth  either  in  line  or  level, 
and  has  given  general  satisfaction  in  all  sorts 
of  weather.  This  is  contrary  to  the  expecta- 
tions of  many  people  and  even  of  its  projectors, 
who  were  afraid  that  horses  would  slip  upon  it 
at  times,  the  grade  being  considerable.  No 
complaint,  however,  has  been  made  in  this  re- 
gard and  the  expected  ease  of  traction  has  been 
thoroughly  demonstrated  in  practice.  Although 
no  complaint  of  slipping  has  been  h^ard  in 
rolling  the  steel  hereafter  slight  indentations 
will  be  made  which  will  prevent  the  slipping  of 
horses'  feet  or  of  the  rubber  tires  of  driving 
wheels  without  roughening  the  tread  for  wagon 
wheels. 

^>■hen  the  test  was  made,  of  hauling  a  load  by 
a  rope  with  a  spring  balance  interposed,  no  ac- 
co-nt  was  taken  of  the  grade,  and  as  the  com- 
parative traction  shown  was  100  pounds  on  the 
rails  and  160  pounds  on  the  stone  pavement,  the 
advantage  was  stated  at  60  per  cent.  The 
grade,  however,  being  2  per  cent,  the  s^tual  lift 
in  both  cases  was  equal  to  2  per  cent,  of  the 
total  load  and  as  the  wagon  weighed  3,700 
pounds,  the  lift  was  74  pounds;  this  deducted 
from  the  amounts  named,  100  and  160,  leaves 
the  comparative  traction  due  to  rolling  and  axle 
friction,  that  is  the  comparative  pull  on  a  level, 
in  proportion  of  26  to  86.  This  corresponds 
closely  with  the  German  tests  which  are  report- 
ed as  varying  from  1  to  3  up  to  1  to  5,  for  the 
comparative  traction  on  steel  and  other  roads. 
Reduced  traction  evidently  reduces  in  like  pro- 
portion the  wear  and  tear  on  road,  vehicle  and 
power,  whether  animal  or  mechanical.  Tho 
durability  of  the  roads  may  be  assumed  from 
this  fact,  together  with  some  corroborating 
data  from  actual  experience,  which  indicate  a 
life  of  30  or  40  years  or  more.  The  Murray 
Street  experiment  has  been  carefully  watched 
by  the  city  engineers  and  many  others.  The 
engineers  of  the  Dock  Department  have  re- 
ported in  favor  of  the  adoption  of  the  rails  on 
portions  of  the  docks  where  the  traflBc  is  es- 
pecially heavy  and  is  too  severe  for  planking 
or  asphalt.  The  president  of  the  Borough  of 
Manhattan  has  called  for  the  specifications  pre- 
paratory to  inviting  bids  for  various  lines  in 
the  city.  The  state  engineer  of  New  York  de- 
sires to  lay  a  steel  road  from  the  Ulster  slate 
quarries  to  the  Hudson  River.  The  U.  S.  Gov- 
ernment through  its  Road  Bureau  at  Washing- 
ton is  asking  for  steel  for  a  road  in  the  District 
of  Columbia.  Commissioner  Budd,  of  New 
Jersey,  favors  a  steel  road  across  the  Hacken- 
sack  Meadows,  and  a  special  inquiry  comes  from 
the  public  works  of  London  City. 

Automobile  Roads.  It  is  estimated  that  the 
number  of  automobiles  in  the  United  States  at 
the  end  of  this  year  will  be  50.000,  and  there  is 
strong  disposition  to  move  for  special  roads,  in 
certain  localities,  in  order  tha^  these  vehicles 
may  have  freedom  to  develop  their  highest  use- 
fulness without  danger  or  annoyance  to- the 
general  piiblic.  Such  roads  could  be  made  with 
one  or  two  tracks  of  the  steel  plates,  and  the 
intermediate  and  outside  spaces  covered  with 
grass.  Such  a  road  will  be  free  from  dust  and 
mud  and  would  be  safe  from  wash  by  rains, 
and  as  the  rubl)er  tires  would  have  no  effect 
upon  the  rail,  there  would  be  practically  no 
wear  of  the  road.  Travel  on  such  a  road  would 
be  like  driving  over  a  fine  lawn,  except  that  the 
power  required  would  be  much  less.  This  sav- 
ing again,  would  Increase  the  radius  of  vehicles 


with  a  given  amount  of  fuel  or  stored  power. 
For  such  roads  there  are  many  routes  available 
about  New  York,  to  the  eastward  along  the 
backbone  of  Long  Island,  northwest  and  south- 
west across  the  meadows  of  New  Jersey,  north- 
east into  the  Connecticut  hills,  and  north  under 
the  shadow  of  the  Palisades.  Such  roads  would 
relieve  the  congestion  of  travel  and  add  new 
and  beautiful  regions  for  the  development  of 
suburban  homes.  Motor  vehicles  requiring  only 
a  low  headroom,  their  special  roads  could  easily 
run  under  the  public  roads  at  crossings. 

Highways.  It  will  not  be  necessary  to  use 
as  heavy  plates  as  those  on  Murray  Street  tor 
country  highways,  nor  to  make  them  so  wide, 
and  in  general  a  single  track  will  be  sufficient, 
with  perhaps  occasional  turnouts  of  macadam, 
though  as  a  rule  the  grass  will  grow  close  up 
to  the  plates  and  the  turf  will  be  firm  enough 
to  turn  out  upon.  At  each  joint  of  the  rail 
there  might  easily  be  a  projection  which  would 
replace  a  vehicle  on  the  track,  though  as  a  rule 
the  tracks  would  be  laid  a  little  lower  than  the 
surface  alongside  and  there  would  be  no  imri- 
culty  in  returning  upon  the  rail  at  any  point. 

Loss  from  Bad  Roads.  Among  its  multitudi- 
nous activities,  some  years  ago  the  government 
at  Washington,  at  the  solicitation  of  the  writer, 
required  its  10,000  crop  correspondents  to  re 
port  on  the  cost  of  hauling  and  the  average  dis- 
tances of  wagon  transportation  for  farm  prod- 
ucts and  supplies.  These  reports,  carefully  tab- 
ulated and  averaged,  with  the  census  returns, 
from  which  were  computed  the  total  weight  of 
farm  products,  with  proper  allowance  for  home 
consumption,  altogether  established  the  fact 
that  a  total  of  $900,000,000  is  expended  annually 
In  such  hauling;  and  the  average  rate  per  ton 
per  mile,  25  cents,  was  found  to  be  3  times  as 
great  as  that  in  Europe  or  on  good  roads  in 
America,  thus  making  the  net  loss  by  bad  roads 
in  this  country  $600,000,000  annually. 

Advantages  of  Steel.  The  successful  adop- 
tion of  steel  for  road  construction  would  not 
only  reduce  the  expense  of  hauling  far  below 
the  European  standard,  but  it  would  open  its 
own  way*  to  provide  the  means  for  construction 
throughout  the  country.  In  the  first  place  it 
would  practically  eliminate  the  question  of  re- 
pairs for  at  least  a  generation,  whereas  in 
stone  roads  the  cost  of  maintenance  is  most  ser- 
ious, amounting  in  some  caes  to  10  or  even  15 
per  cent,  of  the  original  cost  of  the  road.  In  the 
second  place,  while  in  the  case  of  stone  roads 
there  is  nothing  that  can  be  pledged  as  security 
for  a  loan,  steel  rails  and  their  attachments  will 
afford  an  available  security,  since  they  can  be 
removed  and  laid  elsewhere.  This  additional 
security  added  to  the  credit  of  a  county,  which 
credit  will  itself  be  greatly  enhiinced  by  the 
improvement  of  its  highways,  should  entitle  the 
county  to  the  guaranty  of  the  state,  and  by  this 
means  the  county  road  improvement  bonds  can 
be  made  sufficiently  secure  to  be  accepted  by 
the  general  government  as  security  for  national 
bank  circulation  or  for  the  investment  of  postal 
savings. 

Supposing  the  track  metal  to  cost  $2,000  per 
mile,  which  would  be  a  fair  price  in  average 
limes,  and  that  the  additional  expense  of  laying 
is  paid  by  local  taxation  or  contribution,  the 
bond  issue  would  only  then  be  $2,000  per  mile 
and  the  interest  only  $40  per  mile  yearly,  which 
is  no  more  than  the  present  cost  of  keeping  a 
much  traveled  earth  road  in  repair.  Comparing 
this  simple  method  of  providing  means  with  the 
arduous  one  of  procuring  direct  appropriation.'? 
year  by  year  from  state  and  national  govern- 
ments or  the  still  more  difficult  and  oppressive 
method  of  local  taxation,  the  securing  of  good 
roads  for  the  whole  country  becomes  an  easy 
task. 


New  Methods  of  Road  Construction. 

By  Fred  J.   Warren. 


There  has  been  a  general  demand  for  good 
roads.  The  public  at  large  almost  without  ex- 
ception recognizes  this  demand.  The  questions 
arise:  What  is  a  good  road?  and.  Have  good 
roads  been  available  to  meet  the  public  demand? 
Macadam  undoubtedly  presented  the  best  eco- 
nomical road  which  was  ever  produced  for 
country  districts.  The  writer  is  of  the  opinion 
that  the  principal  reason  why  the  "Good  Roads" 
movement  has  not  met  with  greater  success  is 
that  no  road  has  been  available  which  was 
sufficiently  durable  to  convince  all  the  people 
who  were  affected  by  its  cost,  that  it  was  worth 
the  money.  Practically  the  only  road  material 
which  has  been  available  for  country  districts 
has  been  stone  in  one  form  or  another,  and  so 
far  as  the  writer  is  informed  no  other  materials 
have  ever  been  used  intelligently  in  country 
districts.  Recently  in  Florida  a  county  had 
appropriated  $400,000  for  road  building,  and  the 
only  materials  being  considered  were  ordinary 
red  clay  and  a  soft  sandstone  which  could  be 
whittled  with  a  jackknite.  The  road  was  to 
be  constructed  on  a  natural  sand  base  which 
in  itself  would  furnish  most  excellent  drainage. 
The  writer  suggested  the  mixing  of  bitumen 
with  the  sand  and  spreading  two  inches  of  such 
a  mixture  on  the  sand  foundation,  the  county 
using  a  portable  paving  plant  and  getting  the 
work  constructed  at  its  first  cost.  Such  a 
wearing  surface  if  built  at  first  cost  would  be 
cheaper  per  square  yard  than  the  pavement 
made  of  clay  and  worthless  sandstone,  and 
while  sand  is  a  defective  material  to  use  with 
bitumen,  it  is  nevertheless  true  that  a  sand 
converted  into  a  mortar  with  a  hard  grade  of 
bitumen  will  furnish  a  road  surface  vastly  su- 
perior to  the  materials  which  were  actually 
used. 

The  use  of  bitumen  in  one  form  or  another 
(bitumen  having  been  proven  by  nature  to  be 
one  of  the  most  indestructible  of  materials 
when  used  in  solid  form)  mixed  with  stone, 
will  produce  a  waterproof  road  surface  at  an 
expense  varying,  according  to  locality.  The 
writer  believes  that  the  future  road  will  be  a  bi- 
tuminous concrete  road,  of  some  form  or  other, 
manufactured  in  a  scientific  or  semi-scientific 
manner,  and  that  the  variations  which  are  pos- 
sible in  the  combination  will  provide  roads  tor 
all  classes  of  service,  no  matter  whether  the 
money  available  is  an  unreasonably  low  amount 
or  an  unreasonably  high  one.  A  careful  inves- 
tigation of  the  subject  leads  me  to  think  that, 
at  any  given  price,  greater  efficiency  can  be  pro- 
cured by  use  of  bitumen  and  stone  combined  in 
a  scientific  way  than  by  the  use  of  any  other 
road  which  has  yet  been  constructed.  I  would 
venture  the  assertion  that  under  some  condi- 
tions of  traffic  a  bituminous  road  could  be  built 
which  would  last  for  twenty  years  or  more,  and 
that  the  cost  of  construction  under  favorable 
conditions  as  to  supply  of  materials  would  not 
exceed  80  cents  to  $1  per  square  yard,  or  about 
$8,000  per  mile  for  a  15-foot  road.  The  above 
estimate  is  based  on  the  assumption  that  good 
roads  will  be  used  to  an  extent  which  will  jus- 
tify modern  and  complete  equipment,  with  re- 
sultant economy,  and  that  the  use  of  the  ma- 
terial will  l)e  based  on  scientific  investigation, 
and  not  upon  prejudice. 

There  is  probably  no  class  of  material  which 
is  used  on  prejudice  to  the  same  extent  as  are 
the  bitumens.  The  industry  has  been  developed 
(•ommercially  almost  entirely,  and  some  so-called 
chemists  who  claim  to  have  information  on  the 
subject  are  simply  copyists  of  errors  which 
have  crept  into  the  industry  from  prejudice  and 
practice.      The  substances  known   as  bitumen 
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are  divided  into  two  general  classes  and  each  o£ 
the  classes  have  been  sub-divided  commercially 
into  two  or  three  classes,  when  as  a  matter  of 
fact  it  is  posible  to  sub-divide  them  into  tho\is- 
ands  of  combinations.  They  can  be  used  with 
stone  In  all  sorts  of  conditions  from  an  extreme 
fluid  to  an  extreme  solid.  They  can  be  tem- 
pered scientifically  and  worked  so  as  to  ma- 
terially increase  their  life  by  their  proper  use 
with  non-bituminous  matter  to  bring  about 
toughness.  The  writer  has  personally  proven 
to  his  own  satisfaction  that  the  use  of  certain 
grades  of  non-bituminous  matter  in  the  right 
proportions  with  a  fixed  grade  of  bituminous 
matter  may  increase  its  life  under  any  given 
exposure  over  one  thousand  times.  Since 
such  a  common  and  easy  thing  as  this  so  per- 
manently affects  bitumen  it  is  a  material  which 
must  be  of  necessity  handled  by  experts  in  order 
to  get  the  best  results. 

The  writer  wishes  to  suggest  that  the  great- 
est abomination  of  modern  road  building  is  the 
contract  system.  A  contractor  is  asked  and 
expected  to  make  investments  which  cannot  be 
permanent  by  virtue  of  the  system.  He  is 
asked  to  give  bonds,  is  -required  to  have  tre- 
mendous investments  on  account  of  the  bonds, 
and  the  public  money  in  this  way  is  diverted 
from  road  building  to  surety  companies  and 
financiers.  The  cost  of  a  -guarantee  for  five 
years  on  10,000  square  yards  of  roadway,  if  of 
the  bituminous  class,  might  be  $50,  and  if  it  is 
the  only  contract  a  contractor  has  be  might 
have  to  maintain  an  investment  of  over  $10,000 
inorder  to  be  equipped  to  make  necessary  repairs. 
For  this  reason  a  cautious  contractor  has  to 
charge  an  unreasonable  price  for  a  pavement 
laid  under  guarantees.  The  only  way  to  build 
country  roads  is  for  the  authorities  to  have 
their  own  equipment  and  build  their  roads  at 
cost.  There  is  no  reason  why  a  municipality  or 
a  county  should  ask  a  contractor  or  a  bonding 
company  to  stand  between  the  municipality  and 
the  ordinary  wear  and  tear  of  the  road.  It  is 
fair  to  call  attention  to  the  fact  that  the  value 
of  a  scientific  system  of  bituminous  road  build- 
ing should  not  be  judged  by  the  mis-application 
of  unscientific  material  in  an  unscientific  way. 
That  the  telephone  was  never  successfully  used 
until  twenty  years  ago  Is  no  reason  why  the 
telephone  is  not  a  great  success. 


Plumbing  a  Brick  Chimney. 


The  power  house  for  the  Portsmouth,  Kit- 
tery  &  York  Street  Railway  Company,  at  Kit- 
tery  Point,  Maine,  was  built  in  1898.  and  being 
made  to  sell,  the  evident  design  of  the  build- 
ers was  to  secure  the  lowest  possible  first  cost. 
In  order  to  secure  a  cheap  and  abundant  sup- 
ply of  water  for  condensation  purposes  it  was 
located  on  a  small  salt  -marsh  alongside  a 
creek.  The  brick  chimney  is  8  feet  square  out- 
side at  the  base,  4%  feet  square  at  the  top 
and  86  feet  high.  The  brick  wall  of  the  power 
house  is  bonded  into  the  side  of  the  chimney 
to  save  masonry,  and  its  foundations,  as  well 
as  those  of  the  chimney,  are  built  on  the  soft 
ground  without  pile  footings.  The  base  of  the 
chimney,  however,  has  a  lOxlO-foot  foundation 
of  rubble  masonry  8  feet  deep  carried  down  to 
soft  blue  clay. 

It  is  stated  that  during  construction  the  chim- 
ney settled  before  it  was  built  up  to  a  height 
of  25  feet,  but  no  other  settlement  was  observed 
and  no  damage  was  apparent  for  several  years. 
After  the  road  was  built  and  equipped  it  was 
sold  to  the  present  owners,  and  in  the  sum- 
mer of  1901  a  crack  appeared  in  the  brick  walls 
of  the  boiler  room  adjacent  to  the  chimney 
which  attracted  some  attention,  but  was  not 
considered   serious.     Early  in   1902   this  crack 


began  to  open,  and  observations  taken  on  the 
chimney  showed  that  it  was  gradually  settling 
away  from  the  building  and  in  danger  of  fall- 
ing unless  the  settlement  was  checked.  If  the 
chimney  had  been  entirely  separate  from  the 
building,  it  would  probably  have  settled  plumb 
without  serious  injury;  but  it  was  so  closely 
attached  to  the  wall  that  the  bearing  on  that 
side  was  increased  and  the  settlement  retard- 
ed, the  outer  edge  sunk  more  rapidly  and  threw 
the  chimney  about  39  inches  out  of  plumb  at 
the  top.  In  order  to  plumb  the  chimney  and  to 
prevent  future  settlement,  it  was  determined 
to  lift  the  outer  edge  and  to  permanently  trans- 
fer a  portion  of  the  weight  to  new  pile  founda- 
tions built  outside  of  the  old  base  and  dividing 
with  it  the  total  weight  of  the  chimney. 

A  row  of  five  piles  was  driven  across  the  base 
of  the  chimney  inside  the  building  in  a  space 
3  feet  wide  between  the  common  wall  of  the 
chimney  and  a  battery  of  upright  boilers.  This 
clearance  was  too  small  for  an  ordinary  pile 
driver,  so  the  work  was  done  by  a  hammer 
guided  between  a  pair  of  special  8x8-inch  leads 
braced  to  the  wall  and  the  boilers.  A  sim- 
ilar parallel  row  of  piles  was  driven  just  be- 
yond the  opposite  face  of  the  chimney  and  both 
of  them  were  capped  with  hard  pine  timbers 
just   below  high   tide. 

Holes  were  cut  through^  the  boiler  room  wall 
and  the  opposite  side  of  the  chimney,  and  four 
steel  needle  lieams  were  inserted  in  them  sup- 


plumbing  was  commenced  this  was  permanent- 
ly supported  on  the  two  center  needle  beams, 
and  lifted  with  the  outer  walls  of  the  chimney. 
The  repairs  were  successfully  executed,  with- 
out developing  cracks  in  the  brickwork,  at  a 
cost  of  about  $550,  including  labor,  materials 
and  all  other  expenses.  It  was  considered  that 
the  chimney  might  have  been  merely  straight- 
ened more  cheaply  by  lowering  the  high  side 
instead  of  lifting  the  low  side  and  building  new 
foundations;  but  this  was  unadvisable  because 
it  would  have  necessitated  cutting  it  loose  from 
the  boiler  house  wall,  and  because  the  founda- 
tions were  below  ground  water  line.  The  meth- 
od adopted  not  only  straightened  the  chimney 
but  pushed  the  boiler  house  walls  back  into 
their  original  position,  so  that  they  could  be 
repaired  at  small  cost  by  filling  up  the  original 
cracks.  The  work  was  planned  and  executed 
under  the  general  supervision  of  Mr.  Lee 
Treadwell,  M.  Am.  Soc.  C.  E.,  acting  for  Mr.  W. 
G.  Melloon,  general  manager  of  The  Ports- 
mouth, Kittery  &  York  Street  Railway  Co. 


Wall  of 
Building.- 
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Report     of     the     United      States     Steel 
Corporation. 

The  first  report  of  the  United  States  Steel 
Corporation  for  a  complete  calendar  year,  1902. 
a  quarto  pamphlet  of  40  printed  pages,  22  pages 
of  half-tones  showing  views  of  the  properties 
and  a  map  giving  their  locations,  contains  many 
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porting  on  their  upper  flanges  pairs  of  old  s^eel 
rails  in  the  thicknesses  of  the  walls.  The 
needle  beams  were  wedged  to  bearing  on  a 
temporary  distributing  beam  A  carefully  bedded 
in  a  recess  cut  in  old  masonry  foundation.  The 
opposite  ends  of  the  needle  beams  were  seated 
on  another  temporary  beam  B  which  was  sup- 
ported by  fourteen  jack  screws  set  on  the  cap 
of  the  outer  row  of  piles.  These  jacks  were 
simultaneously  screwed  up  about  4  inches  so 
as  to  revolve  the  needle  beams  through  a  small 
vertical  arc  around  the  beam  A  as  a  center 
and  raise  the  outer  edge  of  the  chimney  about 
3%  inches,  which  was  sufficient  to  plumb  it. 

Portland  cement  mortar  was  then  rammed 
into  the  triangular  space  between  the  bottom 
of  the  brick  work  and  the  top  of  the  old  rubble 
foundation,  grouted  and  allowed  to  set  for  48 
hours.  The  jacks  and  the  timbers  A  and  B 
were  then  removed,  and  the  trenches  over  the 
pile  tops  were  filled  with  Portland  cement  con- 
crete in  which  old  steel  rails  were  bedded  par- 
allel to  the  boiler  house  wall  to  give  bearings 
for  the  permanent  steel  needle  beams.  By  this 
arrangement  it  was  believed  that  the  estimated 
150  tons  weight  of  the  chimney  would  be  chiefly 
carried  by  ihe  old  foundations,  and  that  the  new 
pile  foundations  would  relieve  it  from  excess 
load  and  receive  only  enough  weight  to  prevent 
future  settlement.  The  chimney  has  a  lining 
separate  from  its  outer  walls  which  originally 
rested  on  the  masonry  foundation.    Before  the 


interesting  figures  indicating  the  magnitude  of 
the  holdings  and  operations  of  this  great  cor- 
poration, a  few  of  which  are  here  given  with- 
out comment.  The  total  outstanding  stock 
December  31  was  $1,018,583,600,  and  the  bonded, 
debenture  and  mortgage  debt,  $363,055,485.84. 
The  total  volume  of  business  for  the  year  was 
$560,510,479.39  and  the  total  net  earnings  $133,- 
308,763.72.  Dividends  of  7  per  cent,  on  pre- 
ferred, and  4  per  cent,  on  common  stock  to  the 
amount  of  $56,052,867.50  were  paid.  The  report 
states  that  the  physical  condition  of  the  prop- 
erties has  been  fully  maintained  and  the  cost 
charged  to  current  operation,  the  expenditures 
for  maintenance,  renewals  and  extraordinary 
replacements  amounting  to  $29,157,010.73.  Ex- 
traordinary replacement  funds  are  "to  be  used 
to  improve,  modernize  and  strengthen  the  prop- 
erties." 

The  principal  products  of  the  several  proper- 
ties included  16,063,179  tons  iron  ore,  9,521,567 
tons  coke,  709,367  tons  coal  (exclusive  of  that 
used  for  coke).  7,802.812  tons  pig  iron.  9.743,918 
tons  steel  ingots  and  486,357  barrels  cement. 
There  were  8,197.232  tons  finished  iron  and  steel 
products  manufactured.  The  average  number 
of  employes  was  168.127  and  the  aggregate  pay- 
rolls, $120,528,343.  Of  the  employes  27,379 
were  allotted  48,983  shares  of  preferred  stock 
on  applications  in  accordance  with  the  profit- 
sharing  plan  submitted  by  the  board  of  directors 
on  December  31,'  1902. 
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The  New   York  Stock   Exchange. 


The  New  York  Stock  Exchange  formally 
opened  its  new  building  April  22.  In  announc- 
ing the  practical  completion  of  the  building, 
the  opportunity  is  presented  to  record  some  sta- 
tistics regarding  a  structure  which  besides  pos- 
sessing interesting  features  in  various  lines  of 
engineering,  belongs  to  an  institution  known 
throughout  the  financial  world.  The  figures 
are  those  not  usually  easily  obtainable  and 
sometimes  regarded  as  of  a  popular  nature. 
The  building  needs  no  introduction  to  the  read- 
ers of  The  Engineering  Record,  as  the  difficult 
work  involved  in  constructing  its  foundation, 
the  special  design  and  methods  of  erection  of 
its  steel  frame-work  and  its  interesting  water- 
supply  system  have  already  been  described  at 
length. 

The  building  has  a  frontage  of  137  feet  8Vi 
inches  on  Broad  Street,  152  feet  10  inches  on 
Vew  Street  and  14  feet  8  inches  on  Wall  Street. 
It  is  156  feet  high  above  Broad  Street,  and  con- 
tains 4,300,710  cubic  feet.  The  floor  of  the  cel- 
lar is  42  feet  below  that  street  and  is  sur- 
rounded by  a  concrete  caisson  dam,  bonded 
together  to  form  a  continuous  wall  and  resting 
on  solid  rock  5  to  7  feet  below  the  cellar  floor. 
This  floor,  thus  protected,  is  36  feet  7  inches 
below  ground  water.  There  are  27  interior 
caissons,  sunk  to  solid  rock  after  completion 
of  the  dam,  on  which  iron  columns  were 
erected,  auJ  the  floors  were  constructed  from 
the  sidewalk  downward,  the  earth  being  ex- 
cavated as  the  floors  were  put  in.  The  main  or 
l>oard  room  is  144  feet  wide,  109  feet  long,  74Vv> 
feet  high  in  the  clear,  and  contains  1,169,350 
cubic  feet.  Over  this  room,  supporting  the  up- 
per stories,  are  four  trusses  115  feet  3%  inches 
long.  15  feet  deep  and  arranged  in  pairs,  7  feet 
10  inches  on  centers.  They  carry  a  load  to 
each  pier  of  1,200  tons.  The  number  of  rivets 
.  lised  to  put  the  trusses  together  was  about 
48,000.  The  ceiling  of  the  room  required  230 
tons  of  plaster,  on  27,000  square  feet  of  wire 
lath. 

There  is  a  steel  safe  deposit  vault  in  the 
basement,  118  feet  7  inches  long,  21  feet  wide 
and  9  feet  10%  inches  high,  with  a  body  10 
inches  thick  and  weighing  776  tons,  including 
the  vestibules,  which  weigh  110  tons.  It  is  car- 
ried on  steel  beams  and  columns  at  a  height  of 
33  feet  4  inches  above  the  cellar  floor.  It  is  en- 
closed by  a  cold-rolled,  steel  partition  of  bars 
l%-inche8  diameter  on  4-inch  centers,  276  feet 
in  total  length  and  weighing  40  tons. 

There  are  four  Babcock  &  Wilcox  water-tube 
boilers,  aggregating  about  800  horse-power. 
There  are  76,385  linear  feet  of  steam  piping  In 
the  building.  The  ventilating  apparatus  pro- 
vides for  the  delivery  of  about  12,000,000  cubic 
feet  of  air  per  hour.  In  the  summer  the  air 
for  the  board  room  and  the  rooms  below  is 
cooled  by  passing  the  air  over  25,000  linear  feet 
of  cold  pipe  connected  with  three  absorption 
machines  of  150  tons  capacity  each.  Arrange- 
ments are  made  to  extract  1,000  pounds  of 
water  from  the  air  when  the  external  air  is  85 
degrees  Fahrenheit  and  the  humidity  85  per 
cent.  For  the  circulation  of  air  ten  Sturtevant 
centrifugal  fans  8  to  11  feet  in  diameter  are  in- 
stalled, driven  by  C.  and  C.  electric  motors  ag- 
gregating 179  horse-power.  The  total  weight 
of  the  ducts  is  197  tons  and  165,250  square  feet 
of  non-conducting  material  were  used  to  pre- 
vent radiation  of  heat  from  steam  pipes  and 
ducts.  ■  The  elevator  installation  consists  of 
six  Otis  passenger  elevators,  three  direct  lifts 
and  five  electric  dumb  waiters.  There  are  4 
miles  of  cables,  over  1  mile  of  piping  and  260 
controlling  valves  In  the  system.  A  pneu- 
matic tube  system  is  installed  in  the  building. 


requiring  about  6  miles  of  brass  and  iron  tub- 
ing and  175  automatic  terminals. 

The  refrigerating  equipment,  which  was  built 
by  the  Carbondale  Machine  Company,  has  a 
cooling  effect  equivalent  to  the  melting  of  450 
tons  of  ice  per  day.  Besides  cooling  the  board 
room,  it  supplies  refrigeration  for  a  luncheon 
room  in  the  upper  stories  and  for  ice  water 
distributed  about  the  building.  The  electric 
generating  plant  comprises  three  units  of  Ball 
&  Woo^  tandem-compound  engines  and  General 
Electric  dynamos  aggregating  1,040  horse- 
power. There  are  6,000  incandescent  and 
08.  arc  lights  in  the  building.  The  steel  con- 
duit, containing  the  light,  telephone,  call  bell 
and  other  wires,  weighs  1,144  tons.  There  are 
208  miles  of  copper,  weighing  12  tons.  There 
is  a  storage  battery,  furnished  by  the  Electric 
Storage  Battery  Company,  of  135  cells  with  a 
capacity  of  400  lights  for  eight  hours.  There 
are  two  annunciators,  one  on  each  side  of  the 
board  room,  each  having  1,200  numbers,  each 
number  occupying  a  space  9  inches  square.  For 
this  work  there  are  8,000  separate  wires,  which 
have  a  total  length  of  247  miles.  Mr.  George  B. 
Post,  of  New  York,  is  the  architect. 


Ventilation  and   Heating  in   Rockefeller 
Hall,  Vassar  College. 


The  Rockefeller  Hall  at  Vassar  College, 
Poughkeepsle,  N.  Y.,  is  a  two  story  and  base- 
ment building  with  a  frontage,  facing  south, 
of  150  feet,  a  greatest  depth  of  85  feet  and  cov- 
ers a  ground  area  of  11,540  square  feet.  The 
building  is  practically  rectangular  and  has  a 
nearly  semi-cylindrical  wing  at  the  rear  which 
accommodates  two  auditoriums  on  the  fust 
and  second  floors  and  the  ventilating  "equip- 
ment in  the  basement.  This  was  the  only  me- 
chanical apparatus  lor  which  space  was  neces- 
sary in  the  basement,  since  the  steam  for  heat- 
ing Is  furnished  from  a  central  boiler  plant, 
therefore  it  was  possible  to  utilize  the  reniain- 
dej'  of  the  basement  as  well  as  the  two  up- 
ptiT  floors  for  class  rooms. 

The  greater  part  of  the  building,  that  is,  all 
but  the  two  auditoriums,  is  heated  at  all  times 
by  direct  radiation  and  ventilated  during  school 
hours  by  air  tempered  to  70  degrees,  conse- 
quently the  radiators  are  not  required  to  warm 
the  changing  air  but  only  to  compensate  for 
the  heat  lost  through  the  walls,  windows,  and 
to  other  parts  of  the  building  that  may  be 
slightly  cooler.  A  different  arrangement  pre- 
vails in  the  auditoriums.  Here  it  was  possible 
to  dispense  with  direct  radiation,  the  air  sup- 
ply being  proportionately  greater  than  else- 
where, and  it  was  found  necessary  only  to  sup- 
ply the  fresh  air  at  a  little  above  a  tempered 
condition  to  maintain  the  desired  temperature. 
This  was  possible  partly  because  in  a  fairly 
crowded  room  a  considerable  amount  of  heat 
is  radiated  from  the  bodies  of  the  occupants. 

The  supply  of  air  at  both  degrees  of  tem- 
perature is  established  by  a  single  160-inch 
blower  of  the  American  Blower  Company's 
manufacture,  having  a  55x54-inch  top  discharge 
and  an  inlet  60  inches  in  diameter.  It  is  belt 
driven  by  a  horizontal  engine  at  a  speed  of 
200  revolutions  per  minute,  at  which  it  is  guar- 
anteed to  deliver  40,000  cubic  feet  of  air  per 
minute.  The  intake  of  the  fan  connects  to  a 
heating  chamber  containing  the  tempering 
coils.  These  consist  of  two  banks  of  six  stacks 
each  arranged  as  shown  on  the  accompanying 
basement  plan.  The  upper  bank  of  stacks  is 
made  up  of  60  sections  of  Bundy  indirect  rad- 
iators of  the  Newport  type  and  contains  1,200 
square  feet  of  surface.  The  lower  bank  con- 
tains an  equal  number  of  Bundy  Climax  type 
indirect   radiators   giving   750    square   feet   of 


heating  surface.  The  total  surface  in  both  is 
1,950  square  feet,  which  means  about  .7  square 
foot  of  surface  to  1  square  inch  of  fan  inlet 
area,  or  1  square  foot  of  surface  to  each  22 
cubic  feet  of  air  passed  in  one  minute. 

The  chamber  is  enclosed  by  an  8-inch  wall 
and  covered  with  heavy  galvanized  iron  sup- 
ported by  wooden  battens  from  the  overhead 
beams,  the  latter  being  protected  from  the  heat 
of  the  radiators  to  guard  against  fire.  The 
stacks  are  supported  in  their  elevated  posi- 
tion on  I-beams  imbedded  at  their  ends  in  the 
side  walls  of  the  chamber.  The  air  from  out- 
of-doors  is  received  through  three  adjoining 
windows  in  the  center  of  the  rear  of  the  bay, 
opening  directly  into  the  heating  chamber,  and 
passes  partly  over  and  partly  down  through  the 
coils,  the  by-pass  damper  being  suspended  over 
the  coils  and  connected  by  a  cord  over  pulleys 
with  a  similar  damper  below  the  coils  so  that 
both  open  and  close  an  equal  amount  simul- 
taneously. The  arrangement  is  such  that  the 
one  counterbalances  the  other  and  the  regula- 
tion may  easily  be  effected  through  a  dia- 
phragm valve  by  a  Johnson  thermostat  locatfed 
in  the  warm  air  duct  near  the  fan  discharge. 

The  fresh  air  distributing  duct  system,  the 
general  layout  of  which  may  be  seen  on  the 
basement  plan,  is  excavated  beneath  the  base- 
ment floor  and  branches  to  the  bases  of  the 
flue  risers  in  the  walls.  The  ducts  have  con- 
crete bottoms  and  brick  side  walls,  8  inches 
thick,  and  are  covered  with  3-inch  stone  slabs. 
Where  the  main  branches  become  smaller  than 
24  inches  wide,  and  where  short,  small  side 
branches  are  taken  off,  tile  pipe  and  fittings 
were  used.  For  the  supply  of  the  auditoriums 
two  20x2G-inch  branches  are  taken  from  the 
main  duct  near  the  fan,  each  dividing  again  into 
two  20x1 3-inch  ducts,  one  of  which  supplies  the 
first  floor  auditorium  and  the  other  the  sec- 
ond. The  auditorium  healing,  being  by  indirect 
radiation  alone,  is  obtained  by  passing  the  air 
from  each  of  the  smaller  ducts  through  an  ad- 
ditional heating  stack  consisting  of  15  sections 
of  Newport  radiator  and  containing  300  square 
feet  of  surface.  The  stacks  are  encased  in 
galvanized  iron  and  suspended  from  the  base- 
ment ceiling  by  wrought  iron  hangers  and 
angle  irons.  At  the  point  where  the  small  ducts 
enter  the  stack  casings  a  volume  regulating 
damper  is  placed.  The  fresh  air  flues  to  all 
other  rooms  in  the  building  are  provided  with 
similar  dampers  placed  usually  8  feet  from  the 
floor  of  the  basement. 

The  flues,  both  fresh  air  and  vent,  are  of  No. 
22  galvanized  iron,  the  former  having  a  single 
opening  placed  about  8  feet  from  the  floor, 
while  the  latter  each  have  two  openings,  one 
near  the  floor  and  the  other  near  the  ceiling. 
The  openings  are  covered  in  all  cases  with 
either  cast  iron  registers  or  wire  gratings, 
and  have  dampers  which  may  be  operated  from 
the  room.  The  flues  and  air  inlets  to  the  rooms 
are  proportioned  to  replace  the  cubic  contents 
once  in  five  minutes  and  to  discharge  the  air 
at  a  velocity  of  about  230  feet  per  minute.  In 
all  rooms  containing  less  than  4,000  cubic  feet 
but  one  fresh  air  register  is  used,  the  largest 
being  35  inches  square;  beyond  that  volume 
two  registers  are  used.  There  being  two  vent 
outlets  to  each  air  inlet  they  are  made  of 
smaller  sizes  so  that  the  velocity  of  discharge 
is  about  the  same  as  that  of  admission. 

The  first  floor  auditorium  is  the  larger  of 
the  two  due  to  the  greater  ceiling  height.  Its 
contents  is  26.100  cubic  feet  and  the  calculated 
amount  of  air  supplied  in  one  minute  is  4.890 
cubic  feet,  which  changes  the  air  very  nearly 
once  every  flve  minutes  and  according  to  the 
guarantee  of  30  cubic  feet  of  air  per  minute 
per  pupil,  will  allow  the  room  to  hold  about 
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160  persons  at  one  time.  In  addition  to  two 
30x36-inch  registers  placed  at  either  side  of 
the  stage,  11  feet  from  the  floor,  there  are  a 
number  of  smaller  ones  well  distributed  about 
the  room  in  the  seat  rises,  the  flues  supplying 
them  being  carried  beneath  the  raised  seat 
platforms.  For  the  removal  of  the  foul  air  there 
are  four  24x30-inch  registers  at  the  back  of 
the  stage,  two  at  the  floor  and  two  at  the 
ceiling.  The  second  floor  auditorium  is  sim- 
ilarly arranged  for  its  fresh  air  supply  'but 
has  a  different  disposition  of  vent  registers. 
Two  24x30-inch  registers  are  placed  near  the 
floor  at  the  sides  of  the  stage,  one  30x36 
inches  is  placed  near  the  ceiling  at  the  mid- 
dle of  the  wall  behind  the  stage,  and  a  3-foot 
round  register  is  located  in  the  center  of  the 
ceiling.  In  a  few  cases  very  small  rooms  have 
lieen  equipped  with  vents  but  no  fresh  air  regis- 
ters, it  being  assumed  that  they  will  be  supplied 
by  the  overplus  of  nearby  rooms. 

The  vent  flues  start  from  the  floor  of  the 
room  they  serve  and  are  continued  up  to  the 
attic  where  they  discharge  into  a  foul  air  cham- 


ly      16'     20' 


the  low  pressure  main  supplies  the  stacks  in 
the  heating  chamber,  two  of  these  being  ar- 
ranged with  double  connections  so  that  as  an 
alternative  they  may  be  fed  by  exhaust  steam 
from  the  blower  engine.  The  engine  also  has 
a  free  exhaust  to  the  atmosphere,  carried  up 
on  the  outside  of  the  building,  with  a  sur- 
mounting exhaust  head  dripped  to  the  near- 
est leader.  From  a  point  near  the  auditorium 
stacks  two  2%-inch  low  pressure  branches  are 
led;  one  supplying  the  first  floor  and  the  other 
the  second  floor  stacks  and  each  controlled  by 
a  diaphragm  valve  regulated  by  a  thermostat 
in  the  room  affected.  A  2M!-inch  branch  from 
the  high  pressure  main  supplies  the  blower  en- 
gine, beyond  which  it  continues  as  a  l^A-inch 
line  along  the  basement  ceiling  and  parallel 
to  the  low  pressure  maiu.  Both  mains  are 
carried  up  through  a  6x8-inch  chase  in  the  wall 
near  the  center  of  the  building  to  the  attic, 
where  the  high  pressure  supplies  the  exhaust 
fan  engine  and  the  low  pressure  branches  to 
the  different  radiator  supply  risers. 

The   supply  and   return   risers  are   run   side 


tion  consists  of  1*4 -inch  pipe  coils,  disposed 
below  the  windows  where  they  can  best  coun- 
teract the  cooling  due  to  the  dissipation  of 
heat  through  the  walls,  and  varying  in  amount 
of  surface  according  to  the  volume  of  the  room, 
the  proportion  of  outside  wall  and  glass  sur- 
face and  the  direction  of  its  exposure.  The 
total  volume  of  the  rooms  heated  by  the  direct 
radiation  is  199,744  cubic  feet;  the  total  sur- 
face of  the  coils  supplying  the  heat  is  2,201 
square  feet,  consequently  for  the  entire  build- 
ing there  is  an  average  of  1  square  foot  of 
radiating  surface  to  91  cubic  feet  of  room  con- 
tents. Individual  rooms  give  different  ratios; 
for  example,  one  of  the  most  protected  rooms 
has  as  high  as  140  cubic  feet  of  space  to  1 
square  foot  of  radiating  surface,  while  a  cor- 
ner room  on  the  third  floor  has  but  56  cubic 
feet  of  content^  to  1  square  foot  of  radiating 
surface.  All  radiators  and  coils  <'ontaiaing 
.50  square  feet  of  surface  or  undtJr,  have  a  1- 
inch  supply  and  a  '^-inch  return  connection; 
those  containing  from  50  to  125  square  feet 
have  H4  and  1-inch  connections;   and  all  over 
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her  formed  by  tightly  enclosing  the  attic  space. 
The  air  is  exhausted  from  the  chamber  by  a 
5-foot  Blackman  disk  fan,  of  Howard  &  Morse 
make,  driven  at  about  275  revolutions  per  min- 
ute by  a  Solano  engine  having  three  radial  3%- 
inch  cylinders,  120  degrees  apart  and  acting 
directly  on  the  fan  shaft.  The  discharge  of 
the  fan  is  carried  by  a  duct  to  an  Emerson  5- 
foot  ventilator  above  the  roof.  A  silk  check 
damper  is  provided  in  this  duct  to  prevent 
the  building  from  being  chilled  by  an  indraft 
of  cold  air  when  the  vent  fan  is  not  running. 

The  steam  main  from  the  central  holler  sta- 
tion is  brought  to  the  middle  of  the  rear  of 
the  building  and,  upon  entering,  is  divided  into 
two  systems;  one  3'/^-inch  line  carries  steam 
at  boiler  pressure  for  the  supply  of  the  en- 
gines; the  other,  5  inches  in  diameter,  con- 
tains a  valve  to  reduce  the  pressure  to  or  be- 
low 5  pounds  for  the  supply  of  the  stacks  and 
radiators,  this  pressure  having  been  guaran- 
teed sufl^cient  to  heat  all  locations  in  zero 
weather  to  70  degrees.    A  3%-inch  branch  from 


by  side  in  chases  in  the  walls,  there  being  21 
sets  in  all  which  are  identical  except  for  the 
sizes  of  the  branches  to  radiators.  The  sup- 
ply riser  starts  in  the  attic  2  inches  in  size  and 
reduces  one  size  at  each  floor,  being  dripped 
at  the  base  by  a  %-inch  connection  to  the  re- 
turn riser.  The  latter  starts  as  a  %-inch  pipe 
in  the  attic  and  increases  one  size  at  each 
floor,  finally  ending  in  a  1 14 -inch  connection 
to  the  main  returns.  The  system  of  return 
mains,  the  form  of  which  is  indicated  on  the 
basement  plan,  is  supported  on  plates  and 
rollers  in  brick  trenches  beneath  the  floor,  or 
where  possible,  within  the  fresh  air  tunnels, 
and  discharges  through  a  large  trap  or  by-pass 
into  the  main  return  to  the  central  station. 
A  separate  return  having  a  float  trap  which 
discharges  it  into  the  main  return  line,  relieves 
the  stacks  which  are  supplied  with  exhaust 
steam  by  the  fan  engine. 

In  the  main  hallways  on  the  three  floors  and 
in  two  small  rooms  on  the  first  floor,  cast  iron 
radiators  are  used,  otherwise  all  direct  radia- 


125  square  feet  have  IVi  and  l'/4-inch  connec- 
tions. 

The  heating  and  ventilating  equipment  has 
been  in  use  for  some  time  and  its  performance 
is  said  to  have  been  very  satisfactory,  especi- 
ally in  summer,  as  the  fresh  air  supplied  by  the 
blower  has  proved  sufficient  to  ventilate  the 
rooms  without  the  assistance  of  the  exhaust 
fan,  except  in  unusually  sultry  weather. 

The  building  was  designed  by  Messrs.  York 
&  Sawyer,  architects,  New  York  City,  and 
Evans,  Almirall  &  Company,  of  the  same  city, 
were  the  designing  engineers  and  contractors 
for  the  heating  and   ventilating  work. 


Another  Bridge  across  the  Harlem  River, 
New  York  City,  will  pi-obably  soon  be  construct- 
.ed,  at  207th  Street.  Manhattan.  The  Board  of 
Aldermen  has  appropriated  $5,000  for  the  nec- 
essary surveys  and  soundings.  A  lift  bridge  is 
proposed,  60  feet  wide,  24  feet  above  mean  high 
water,  and  with  a  clear  opening  of  140  feet.  The 
estimated  cost  Is  $500,000. 
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Letters  to  the  Editor. 

The  Two-Hixi;eu  Arch. 

Sir: — In  your  issue  of  the  11th  Inst.,  iu  au 
article  by  Mr.  A.  R.  MiKim  on  the  Two-Hingod 
Arch,  this  statement  is  made:  "The  elasticity 
of  the  web  members  affects  the  deflection  much 
less  than  that  of  the  chord  members,  and  there- 
fore the  effect  of  the  web  members  may  be  neg- 
lected." I  should  like  to  ask  if  this  statement 
is  based  on  calculations  of  the  effect  of  elasticity 
of  the  web  members  of  any  arch,  or  on  "tradi- 
tions of  the  elders."  Prof.  Johnson,  in  "Framed 
Structures"  seems  to  make  it  emphatic  enough 
that  the  web  members  must  be  reckoned  with  iu 
finding  deflections  in  trusses.  The  present 
writer,  taking  as  an  example  a  two-hinged  arch 
given  by  Mr.  McKim  in  an  article  on  this  sub- 
ject published  in  "The  Engineering  News," 
August  24,  1899,  found  that  the  effect  of  the 
web  members  alone  was  more  than  double  that 
of  one  chord  and  nearly  seven  times  that  due 
to  the  other  in  producing  horizontal  deflection 
of  one  support.  The  resultant  effect  of  the 
chords  was  found  to  be  only  about  one-third 
that  of  the  web  members.  Moreover,  while  the 
effect  of  one  chord  counteracted  that  of  the 
other,  with  the  exception  of  one  member,  the 
effect  of  the  web  members  was  cumulative 
throughout.  It  would  seem  more  in  place  to 
neglect  the  effect  of  the  chords  than  the'  web 
members,  if  either  must  be  dropped  to  simplify 
the  work.  The  method  used  in  finding  these 
deflections  was  the  common  deflection  formula 
based  on  the  same  principle  as  that  used. by  Mr. 
McKim  in  the  articles  referred  to.  A  descrip- 
tion of  that  method  will  be  found  in  The  Engi- 
neering Record.  December  27,  1902. 

The  writer  has  further  found  in  the  case  of 
draw-bridges  that  consideration  of  the  effect 
of  the  extension  of  web  members  almost  com- 
pletely changed  the  face  of  the  reaction  dia- 
gram. 

Yours  truly, 

Edward  GooFRKr. 

Pittsburg.  Pa.,  April  13,  1903. 

I  The  above  letter  was  referred  to  Mr.  McKim 
and  his  reply  is  printed  below.] 

Sir: — Yours  received  inclosing  proof  of  a  let- 
ter from  Mr.  Edward  Godfrey  asking  whether 
my  statement  that  "The  elasticity  of  the  web 
members  affects  the  deflection  much  less  than 
that  of  the  chord  members,  and  therefore  the 
effect  of  the  web  members  may  be  neglected  ' 
was  based  on  actual  calculations  of  the  effect  of 
the  elasticity  of  the  web  members  of  any  arch, 
or  on  the  "tradition  of  the  elders." 

That  the  results  of  the  approximate  formula 
based  on  this  assumption  vary  but  little  from 
the  exact  formula  has  now  been  accepted  some 
ten  years  by  the  very  best  authorities  and  borne 
out  by  the  best  practice,  and  it  should  not  be 
questioned  without  strong  proof  of  its  inaccur- 
acy. Graphische  Statik.  published  in  1892  by 
Professor  H.  Mueller-Breslau,  of  the  Technische 
Hochschule  of  Berlin.  Band  II..  page  186.  treat- 
ing exactly  this  subject,  gives  the  following, 
which  I  translate:  "In  all  important  cases  it 
is  permissible,  in  order  to  shorten  the  work 
(without  materially  affecting  the  result),  to 
neglect  the  web  members  in  the  calculations  of 
the  horizontal  reactions."  I  do  not  know  of 
any  better  authority  anywhere  at  the  present 
time  than  Professor  Mueller-Breslau.  nor  any 
l>ook  comparable  with  his  Graphical  Statics. 

However,  abundant  evidence  will  be  found  in 
the  foreign  engineering  magazines  giving  the 
methods  of  caicujation  of  recent  anhes.  These 
show  that  nearly  all  the  competitive  designs  for 
the  big  arches  at  Berne.  Dusseldorf.  Bonn  anl 
Worms  were  calculated  with  this  assumption. 
I  give  these  so  that  any  one  interested  in  this 


subject  can  look  the  matter  up,  for  I  have  found 
that  some,  who  are  supposed  to  maKe  a  specialty 
of  this  class  of  work,  are  not  acquainted  with 
the  best  scientific  ti-eatment  and  practice. 
Most  truly  yours, 

Alex.  Rice  McKim. 
New  York,  April  18,  1903. 


An  Impostor. 

Sir: — Within  the  last  thirty  days  I  have  re- 
ceived letters  from  three  engineers  in  the  North- 
west stating  that  they  had  been  called  upon  by 
a  young  man  who  gave  his  name  as  Earle  Clay- 
ton and,  representing  himself  as  being  a  son  of 
mine,  asked  for  a  loan  of  a  few  dollars  until  he 
could  get  a  remittance  from  home.  This  young 
man  is  evidently  an  impostor,  as  I  have  no  chil- 
dren, and  1  should  be  glad  if  you  would  publish 
a  notice  In  your  paper  giving  this  statement,  so 
as  to  put  the  profession  on  guard.  I  know  of 
no  better  way  to  stop  this  proceeding  than  by 
asking  your  assistance. 

Yours  very  truly, 
R.  M.  Clayton,  City  Engineer. 

Atlanta,  Ga.,  April  16,  1903. 


New  Books  Received. 

Under  this  heading  books  received  from  pub- 
lishers will  be  punctually  announced.  Reviews 
may  be  published  in  subsequent  issues.  Pub- 
lishers are  requested  to  send  retail  price  with 
each  book. 


The  Pri.ncipal  Si-ecies  ok  Wood:  Their 
Characteristic  Properties.  By  Charles  Henry 
Snow,  C.  E.,  Sc.  D.,  Dean  of  the  School  of  Ap- 
plied Science,  New  York  University;  M.  Am. 
Soc.  C.  E.,  etc.  New  York:  John  Wiley  &  Sons. 
203  pages,  illustrated.      Price,  $3.50. 


Book  Notes. 


A  Discussion  of  Comihjsition,  Especially  as 
Applied  to  Architecture.  By  John  Vreden- 
burgh  Van  Pelt,  Professor  in  Charge  in  the 
College  of  Architecture,  Cornell  University. 
New  York:  The  Macmillan  Company.  27.5 
pages,  illustrated.     Price,  $2.00  net. 

This  book  treats  of  the  principles  of  art  un- 
derlying architectural  and  other  constructive 
and  decorative  designing,  and  embodies  the  sub- 
stance of  a  course  of  lectures  delivered  at  Cor- 
nell University  between  1897  and  1900.  The 
subject  matter  is  divided  and  subdivided  so  as 
to  present  the  material  in  a  convenient  and 
logical  classification;  first  stating  the  funda- 
mental laws,  then  developing  the  principles 
which  should  govern  design  in  particular 
branches  of  art,  and  finally  exemplifying  the 
application  of  laws  and  principles  to  concrete, 
definite  classes  of  ornaments  and  structures. 
For  example,  there  are  chapters  on  Sincerity, 
Truth,  Decisiveness;  Technical  Laws,  Balance, 
Unity  of  Character,  Style,  Color  and  Scale; 
Optical  Effects;  Style;  Practical  Suggestions  in 
Design;  Practical  Suggestions  in  Planning  var- 
ious kinds  of  buildings.  The  work  is  interesting 
and  instructive  in  style,  and  is  quite  as  valu- 
able for  indirect  suggestion  as  for  explicit  state- 
ment. It  will  prove  helpful  to  several  classes  of 
readers,  but,  of  course,  especially  to  architeci« 
and  other  designers  in  whose  works  esthetic 
considerations  have  a  prominent  place.  A 
perusal  of  the  book  suggests  again  the  advLsa- 
bility  of  securing  the  cooperation  of  men  who 
have  cultivated  the  esthetic  sense  and  acquired 
by  experience  familiarity  with  the  laws  of  com- 
position when  engineers  are  charged  with  the 
design  and  construction  of  works  which  will  be 
frequently  or  prominently  in  view. 


KiNEM.\Tics  OF  Machines.  An  Elementary 
Text-Book.  By  R.  J.  Durley,  B.  Sc,  Ma.  E., 
McGill  University,  Montreal.  New  York:  John 
Wiley  &  Sons.    379  pages,  illustrated.    Price,  $4. 

Although  the  title  of  the  book  does  not  indi- 
cate that  it  deals  with  more  than  the  geometry 
of  the  motions  of  mechanism,  it  contains  much 
that  usually  appears  under  the  head  of  Me- 
chanics of  .Machinery.  There  is  also  much 
space  devoted  to  descriptions  of  mechanism 
rather  than  their  kinematic  study.  The  kine- 
matic classification  of  mechanism  receives  con- 
siderable discussion  although  it  is  practically 
never  considered  by  the  modern  designer  of 
machines.  The  presentation  is  more  after  the 
style  followed  in  a  lecture  than  the  concise 
method  that  has  been  almost  generally  adopted 
by  American  writers  of  technical  books.  For 
this  reason  it  is  easier  to  read,  but  not  so  con- 
venient for  reference.  On  the  whole  the  book 
contains  many  good  things.  They  are  pre- 
sented more  from  the  point  of  view  of  the 
mathematician  than  that  of  the  designer.  Their 
value  would  be  greatly  enhanced  by  increasing 
the  consideration  of  practical  conditions,  and 
this,  it  is  hoped,  the  author  will  do  in  future 
additions. 


A  Solar  Engine. 

Of  all  the  chimerical  schemes  that  have  been 
launched  within  recent  years  one  of  the  most 
amusing  to  engineers  is  the  solar  furnace  for 
running  a  steam  engine  by  the  heat  of  the  sun. 
A  company  is  inviting  subscriptions  to  3,000,000 
shares  of  stock.  Although  the  par  value  of  the 
stock  is  one  dollar  per  share,  a  few  thousand 
are  offered  to  the  general  public  at  five  cents 
per  share  with  a  bonus  in  the  form  of  a  guar- 
antee to  stockholders  that  they  will  be  given 
work  on  the  construction  of  a  factory,  that  will 
be  required  to  meet  the  enormous  demand  for 
the  solar  engine,  at  from  $1.75  to  $6  per  day. 
depending  upon  the  class  of  work  the  stock- 
holder is  capable  of  and  willing  to   do. 

An  illustration  of  the  solar  engine,  given  in 
the  prospectus,  shows  that  steam  is  to  be  gen- 
erated by  refiecting  and  conveying  the  rays  of 
the  sun  by  means  of  a  curved  mirror  upon  a 
boiler  that  looks  much  like  an  electric  search 
light.  The  mirror  is  moved  in  the  arc  of  a 
circle  by  clock  work,  the  boiler  being  located 
at  the  center  of  the  arc,  in  order  that  the 
movement  of  the  sun  be  provided  for.  The 
boiler  is  shown  connected  to  a  Corliss  engine 
of  such  a  size  that  the  amount  of  heating  sur- 
face in  the  boiler  seems  to  be  about  the  same 
in  extent  as  the  cross  sectional  area  of  the 
engine  cylinder.  However,  two  square  yards 
of  sunlight,  it  is  said,  will  generate  sufllcient 
steam  for  one  horse  power.  How  great  the  in- 
tensity of  heat  obtained  is  and  the  possibilltiei 
of  the  solar  furnace  are  touched  upon  in  the 
following  extract  from  the  prospectus:  "The 
possibilities  of  the  Solar  Furnace  are  practi- 
cally unlimited.  It  is  impossible  in  a  small  cir- 
cular to  tell  but  a  small  fraction  of  the  many 
things  that  it  can  be  used  for.  Stop  and  try 
to  realize  what  it  means  to  be  able,  without 
fire  or  fuel,  to  produce  a  heat  so  intense  that 
it  is  hundreds  of  times  greater  than  has  ever 
before  been  developed  by  the  greatest  scien- 
tific men  in  their  most  powerful  furnaces,  to 
smelt  any  and  all  kinds  of  ores  and  minerals 
right  at  the  mines  without  expense  of  ship- 
ping, often  many  hundreds  of  miles  to  smelter, 
to  pump  water  to  irrigate  millions  of  acres  of 
land  that  is  now  worthless,  but  with  proper 
irrigation  would  make  homes  for  thousands  of 
people,  to  run  dynamos  and  generate  elec- 
tricity to  run  street  cars,  light  towns  and  cities, 
beat  and  light  houses,  cook  any  and  all  kinds 
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of  food,  have  hot  water  always  ready  day  or 
oight,  and  thousands  of  other  purposes  that  it 
can  be  used  for  without  fire,  fuel,  smoke  or 
dirt,  using  only  clean,  pure  sunshine  that  costs 
absolutely  nothing." 


Oil  Treatment  for  Leaks  in  Concrete. 

From    the   Report   of   the   Chief  of   r<;nglneers,    U    S. 
Army.    1002. 


In  the  fortification  worli  at  Fort  Caswell, 
North  Carolina,  it  has  been  found  almost  im- 
possible, with  the  unstable  subsoil,  to  prevent 
unequal  settlement  and  consequent  cracking  of 
the  concrete.  Various  schemes  have  been  tried 
to  stop  the  leaking  produced  by  these  cracks 
(waterproofing  not  having  been  used  in  the 
concrete  walls),  but  to  Assistant  Engineer  S. 
F.  Burbank,  in  local  charge,  is  due  the  credit 
of  a  device  which  has  resulted  in  an  appar- 
ently complete  solution  of  this  difficulty.  It  was 
noticed  that  water  falling  on  the  concrete  sur- 
faces near  the  guns,  which  had  been  coated 
with  the  oil  used  on  the  guns,  was  not  ab- 
sorbe4.  This  led  to  a  coating  of  the  entire  con- 
crete mass  with  boiled  linseed  oil.  Where 
large  cracks  occur,  they  are  filled  with  cement 
grout,  and  the  linseed  oil  is  poured  in  as  long 
as  it  is  absorbed.  There  is  formed  in  the  crack 
a  gum  from  the  oil  which  ultimately  fills  it  to 
the  top,  after  which  the  entire  surface  is  coated 
with  successive  applications  of  the  oil  until  it 
ceases  to  be  absorbed. 

Previous  to  the  trial  of  this  method  the  two 
12-inch  emplacements  were  notably  leaky,  and 
for  the  purpose  of  experiment  the  worst  of  the 
two  was  selected  and  treated  as  above  outlined, 
with  the  result  that  it  was  made  perfectly  wa- 
ter-tight. Since  then  all  of  the  emplacements 
of  the  post  have  been  treated  similarly,  and 
may  now  be  considered  water-tight. 

It  is  probable  that  it  will  be  necessary  to 
give  a  coating  of  oil,  at  least  near  cracks,  when 
the  concrete  expands  and  contracts  in  the 
spring  and  autumn,  but  this  will  be  compar- 
atively inexpensive  and  take  very  little  time. 
A  gratifying  result  of  this  oil  treatment  is  the 
prevention  of  the  glare  from  the  concrete  sur- 
faces, which  heretofore  has  been  particularly 
objectionable.  The  resulting  color  is  a  brown, 
which  is  restful  to  the  eye  and  blends  with  the 
color  of  the  surrounding  sand  hills,  making  the 
emplacements  very  difficult  of  detection  from  a 
distance. 


Lowering  a  Tall  Flagstaff. 

Lowering  a  200-foot  flagstaff  at  the  grounds 
occupied  by  the  Chicago  Exposition  of  1893,  waa 
very  simply  and  ingeniously  accomplished  by 
Mr.  E.  F.  Terry  without  the  use  of  any  large 
derricks,  gin  poles  or  complicated  apparatus. 
The  pole  had  a  total  height  of  about  175  feet 
above  the  surface  and  extended  20  feet  below 
the  ground  in  a  mass  of  concrete  and  riprap. 
It  was  made  of  two  timbers,  the  lower  one 
about  thirty  and  the  upper  one  about  22  inches 
In  diameter.  The  iipper  one  was  seated  on  a 
step  clamped  to  one  side  of  the  lower  piece  a 
few  feet  from  its  top  and  was  secured  by  two 
heavy  iron  bands  around  both  pieces.  A  narrow 
trench  was  excavated  in  the  surface  of  the 
ground  on  a  line  in  which  the  pole  was  to  be 
felled.  It  was  commenced  close  to  the  flag  pole 
and  carried  down  nearly  to  its  lower  end  and  as 
fast  as  it  was  opened  the  pole  inclined  towards 
it  so  as  always  to  be  supported  for  a  minimum 
of  20  feet  on  the  sloping  face  of  the  trench.  The 
concrete,  riprap  and  earth  was  carefully  picked 
out  from  under  the  bearing  on  the  side  of  the 
pole,  thus  lowering  it  very  gradually  and  in- 
creasing the  length  of  contact  and  diminishing 
the  angle  of  the  slope  as  the  top  of  the  pole 
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gradually  revolved  downward  and  the  bottom 
tended  to  rise"  in  the  opposite  direction,  but 
was  held  by  the  weight  of  earth  and  riprap 
above  it. 

The  pressure  at  the  foot  of  the  pole  gradually 
increased  with  the  surface  of  contact  and  the 
movement  was  slow  and  regular  with  no  signs 
of  tearing  out  the  foundations.  When  the  pole 
had  revolved  a  considerable  distance  and  the 
trench  had  been  opened  a  long  ways  from  Its 
base,  its  angle  with  the  horizontal  became  so 
small  that  the  splice  between  the  upper  and 
lower  timbers  could  be  supported  on  a  trestle 
bent  from  the  surface  of  the  ground.  This  was 
done  and  the  upper  end  of  the  pole  was  removed 
for  fear  that  the  increasing  flexure  might  break 
the  splice  between  the  timbers.  Afterwards  the 
remainder  of  the  pole  was  lowered  flat  on  the 
ground  and  the  work  completed  without  diffi- 
culty or  accident.  The  work  was  done  by  ten 
men  in  four  days. 


Directory      of      National      Engineering 
Societies. 


American  Society  of  Ciml  Engineers.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Engi- 
-NEERS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Enoi- 
NEERS.  Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  As.sociation.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.'  Sei'- 
retary,  J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  E.ngineerino  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  23!) 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

S<x:u;Ty  for  hie  Pro  .motion  of  Engineerixg 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

■  Personal  Notes. 


Mr.  D.  H.  Sawyer  has  been  elected  city  engi- 
neer of  Paris,  111. 

Mr.  J.  W.  Crook  has  been  elected  city  engi- 
neer of  Paris,  Tex. 

Mr.  Elmer  H.  Beard  has'  been  elected  city 
engineer  of  Reading,  Pa. 

Mr.  J.  Ross  Robertson- has  been  reelected  city 
engineer  of  Keokuk.  la. 

Mr.  Fred  Giddings  has  been  reappointed  city 
engineer  of  Atchison,  Kan. 

Mr.  Eraniett  C.  McAnelly  has  been  elected  city 
engineer  of  Fort  Collins,  Col. 

Mr.  Norman  A.  Taylor  has  been  appointed  as- 
sistant city  engineer  of  Troy,  N.  Y. 

Mr.  Martin  Hayme  has  been  elected  to  the 
new  office  of  street  commissioner  of  Kaufman, 
Tex. 

Mr.  James  F.  Fisher  has  been  reelected  for  a 
term  of  three  years  as  city  engineer  of  Wil- 
liamsiwrt,  Pa. 
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Mr.  R.  Winthrop  Pratt,  of  Boston,  will  suc- 
ceed the  late  Mr.  B.  H.  Flynn  as  engineer  of  the 
Ohio  state  board  of  health. 

On  April  18  the  St.  Louis  Engineers'  Club  vis- 
ited the  World's  Pair  site  as  guests  of  Mr.  Rich- 
ard H.  Phillips,  chief  engineer. 

Mr.  Cornelius  J.  Horrigan,  of  Wilmington. 
Del.,  has  received  the  appointment  of  state  high- 
way commissioner,  of  Delaware. 

Mr.  Rudolph  Hering,  of  New  York  City,  has 
been  retained  as  consulting  sanitary  engineer 
for  the  extensive  sewerage  work  proposed  for 
York,  Pa. 

Mr.  Michael  F.  Buckley  has  been  reappointed 
superintendent,  and  Mr.  John  Carpenter,  engi- 
neer on  the  board  of  water  commissioners  of 
Rochester,  N.  Y. 

Mr.  Charles  H.  Smith,  of  Middletown,  N.  Y., 
has  been  named  as  engineer  of  Orange  County 
and  will  have  charge  of  the  road  improvements 
now  in  progress. 

The  announcement  has  been  made  of  the  re- 
tirement of  Brig.  Gen.  Jared  A.  Smith,  Corps 
of  Engineers,  U.  S.  A.,  at  his  own  request,  hav- 
ing served  more  than  forty  years. 

Messrs.  Maxcy  &  Anderson,  Houston,  Tex., 
will  act  as  consulting  engineers  for  the  San  An- 
tonio Irrigation  Co.  in  designing  a  system  of 
sewage  disposal  for  San  Antonio,  Tex. 

Mr.  Hector  James  Hughes  has  received  an 
appointment  at  Harvard  University  as  assistant 
professor  of  hydraulics  and  sanitary  engineer- 
ing, in  the  Lawrence  Scientific  School. 

Mr.  R.  H.  H.  Stanger,  2  Broadway,  Westmin- 
ster, London,  S.  W.,  Eng.,  has  succeeded  to  the 
practice  of  his  father,  the  late  W.  H.  Stanger,  as 
an  inspecting,  testing  and  consulting  engineer. 

Mr.  Alexander  Potter,  Assoc.  M.  Am.  Soc. 
C.  E.,  will  remove  his  offices  for  the  practice  of 
consulting  civil  engineering,  on  May  1,  to  the 
Central  Railroad  Building,  143  Liberty  St.,  New 
York  City. 

Mr.  John  I.  Riegel  has  resigned  as  division 
engineer  of  the  Delaware,  Lackawanna  &  West- 
ern Railroad,  and  will  act  as  consulting  engi- 
neer for  the  Dunning  Engineering  Co.,  Mears 
Building,  Scranton,  Pa. 

Professor  E.  B.  Kay,  of  Cornell  University, 
has  been  engaged  by  the  commissioners  of 
Greene,  N.  Y.,  to  prepare  plans  and  superintend 
the  installation  of  a  combined  water-works  and 
electric  light  plant  for  that  village. 

At  a  meeting  of  the  mechanical  section  of  the 
Engineers'  Society  of  Western  Pennsylvania,  at 
Pittsburg,  April  14,  Mr.  T.  F.  Webster,  of  the 
Link-Beit  Engineering  Co.,  of  New  York,  read 
a  paper  on  "Coal  Handling  Machinery." 

Mr.  W.  B.  Smith  Whaley,  president  of  a  num- 
ber of  large  cotton  mills  in  South  Carolina,  de- 
livered a  lecture  before  the  engineering  students 
of  Cornell  University,  April  17,  on  "The  Me- 
chanical Applications  of  Electricity  in  Mills." 

Mr.  Charles  C.  Schneider,  vice-president  Am. 
Soc.  C.  E.,  has  resigned  as  vice-president  in 
charge  of  engineering  work  of  the  American 
Bridge  Co.,  but,  at  the  request  of  the  manage- 
ment, will  remain  in  the  service  of  the  company 
in  a  consulting  capacity. 

Mr.  A.  A.  Knudson,  at  a  convention  of  the. 
American  Electro-Chemical  Society  in  New 
York  City  last  week,  read  a  paper  on  "Corrosion 
of  Metals  by  Electrolysis,"  pertaining  princi- 
pally to  the  effects  of  stray  trolley  currents  in 
Manhattan   and    Brooklyn. 

Mr.  Carl  Link  has  resigned  as  assistant  super- 
vising architect  of  the  new  state  house  in  Jack- 
son, Miss.,  to  act  as  supervisor  during  the  con- 
struction of  a  large  building  in  Philadelphia, 
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designed  by  his  father,  Mr.  Theodore  Link,  and 
will  be  succeeded  by  Mr.  Schmidt,  of  St.  Louis. 

Mr.  J.  W.  Holman,  recently  of  'The  Engineer- 
ing and  Mining  Journal,"  and  Mr.  G.  W.  Scott, 
recently  of  the  "Mi'ning  and  Scientific  Press," 
have  purchased  the  "Western  Mining  World"  of 
Chicago,  and  after  May  1  it  will  be  known  as 
the  "Mining  World." 

The  following  water  commissioners  have 
been  appointed  in  Colorado:  District  No.  1, 
Mr.  Charles  I.  Colwell,  of  Snyder;  No.  2,  Mr. 
C  M.  Jump,  Platteville;  No.  3,  Mr.  J.  L.  Arm- 
strong, Fort  Collins;  No.  4,  Mr.  J.  R.Andersou, 
Loveland;  No.  5,  Mr.  A.  L.  Gibson,  Longmont: 
No.  6,  Mr.  Moses  Hoover.  Boulder. 

Mr.  Elmer  L.  Corthell,  M.  Am.  Soc.  C.  E.,  de- 
livered an  address,  April  14,  before  the  Ameri- 
can Geographical  Society  at  Mendelssohn  Hall, 
New  York,  on  "Argentina,"  where  he  has  re- 
cently acted  as  consulting  engineer  to  the  min- 
istry of  public  works.  On  April  28  at  the  Amer- 
ican .Museum  of  Natural  History,  New  York,  he 
will  give  the  first  of  a  series  of  lectures  on  the 
Argentine  Republic,  provided  in  a  free  course 
by  the  board  of  education. 

The  following  orders  for  officers  of  the  Corps 
of  Engineers,  U.  S.  A.,  have  been  reported: 
Lieut.  Col.  Charles  W.  Raymond  to  New  York 
City;  Maj.  C.  McD.  Townsend  to  assume  com- 
mand of  the  Third  Battalion  of  Engineers  upon 
the  arrival  in  the  Philippines  of  Companies  L 
and  M,  of  which  Captains  Harry  Taylor  and 
H.  M.  Chittenden,  respectively,  will  assume  com- 
mand; Maj.  Edward  Burr  to  assume  command 
of  the  Second  Battalion  upon  the  arrival  of 
Companies  B  and  F  at  Washington  Barracks; 
Capt.  J.  B.  Cavanaugh  to  Montgomery,  Ala.; 
Capt.  R.  R.  Raymond  and  First  Lieut.  E.  H. 
Stewart  to  Fort  Leavenworth,  Kan.;  First  Lieu- 
tenants W.  D.  Connor,  H.  B.  Ferguson  and  J.  A. 
Woodruff  to  West  Point;  First  Lieutenants  E.  L 
Brown,  G.  B.  Pillsbury,  C.  W.  Otwell  and  A.  E. 
Waldron  to  Washington  Barracks;  First  Lieu- 
tenants F.  C.  Boggs  to  the  Philippines,  William 
Kelly  to  New  London,  T.  H.  Jackson  to  the  Phil- 
ippines, J.  R.  Slattery  to  New  York  City,  A.  B. 
Putnam  to  Pittsburg,  and  F.  A.  Pope  to  San 
Francisco;  Second  Lieutenants  G.  R.  Spalding 
and  E;  J.  Dent  to  Washington  Barracks,  and 
W.  L.  Guthrie  and  J.  F.  Bell  to  the  Philippines. 

The  following  are  among  the  recent  railroad 
changes:  Mr.  James  M.  Gruber,  formerly  as- 
sistant general  superintendent  of  the  eastern 
district  of  the  Great  Northern  Railway,  suc- 
ceeds Mr.  H.  S.  Cable  as  general  superintendent 
of  the  western  district  of  the  Chicago,  Rock 
Island  &  Pacific  Railway,  with  headquarters  at 
Topeka,  Kan.  Mr.  Cable  will  become  general 
superintendent  of  the  northern  district  of  the 
same  system  with  headquarters  at  Cedar  Rap- 
ids, la.,  where  he  succeeds  Mr.  Robert  Williams, 
resigned.  Mr.  E.  L.  Brown,  general  superin- 
tendent of  the  Montana  Central  Railway,  will 
succeed  Mr.  Gruber.  Mr.  J.  C.  Patterson  has 
lieen  appointed  principal  assistant  engineer  of 
the  Great  Northern  Railway  with  headquarters 
at  St.  Paul,  and  will  be  succeeded  as  resident 
engineer  by  Mr.  W.  P.  Whitten.  Mr.  B.  Haskell, 
superintendent  of  motive  power  of  the  Pere 
Marquette  Railroad,  has  resigned.  Mr.  F.  K. 
Zook  has  been  promoted  to  be  general  superin- 
tendent and  chief  engineer  of  the  California 
Northwestern  Railway.  Mr.  E.  E.  Nichols  has 
been  appointed  assistant  superintendent  of  the 
Wisconsin  division  of  the  Chicago,  St.  Paul, 
^.Minneapolis  &  Omaha  Railway,  succeeding  Mr. 
William  Bennett.  Mr.  G.  B.  Owen,  formerly 
with  the  Baltimore  &  Ohio  Railroad  as  engineer 
of  maintenance  of  way,  has  been  appointed  as- 
sistant to  the  vice-president  and  general  man- 
ager of  the  Erie  Railroad.     Mr.  Charles  W.  Gal- 


loway has  been  promoted  to  be  superintendent 
of  the  Baltimore  division  of  the  Baltimore  & 
Ohio  Railroad.  On  the  Northern  Pacific  Rail- 
way Mr.  M.  C.  Kimberley  has  been  promoted  to 
be  assistant  general  manager;  Mr.  F.  W.  Gil- 
bert to  be  general  superintendent;  Mr.  Newman 
E.  Kline  to  be  assistant  general  superintendent 
of  the  eastern  district;  Mr.  E.  J.  Pearson,  as- 
sistant general  superintendent  of  the  middle 
district;  and  Mr.  W.  C.  Albee,  superintendent  of 
the  Pacific  division. 


Obituary  Notes. 


Mr.  William  H.  Barnes,  who  was  city  engi- 
neer of  Topeka,  Kan.,  from  1895  to  1900,  died 
Ai)ril  1.5,  at  his  home  at  Easthamptoii,  L.  I., 
New  York. 

Mr.  David  Russell,  general  superintendent  of 
the  Brooks  Locomotive  Works  at  Dunkirk, 
N.  Y.,  for  thirty  years  prior  to  last  May,  died  of 
paralysis  April  14,  at  Fredonia,  N.  Y. 

Mr.  William  B.  Swan,  for  many  years  an  as- 
sistant engineer  in  the  New  York  City  park  de- 
partment, died  April  14,  at  his  home  in  that 
city.  He  was  appointed  to  that  department  in 
1859  and  at  the  time  of  his  death  was  one  of 
the  oldest  employes  of  that  branch  of  the  city 
government. 

Captain  J.  E.  Townsend,  a  well  known  archi- 
tect and  builder,  died  April  17  at  Lake  Forest, 
111.,  aged  sixty  years.  Prior  to  the  World's 
Fair,  he,  in  association  with  Henry  Ives  Cobb, 
planned  and  erected  several  of  the  exposition 
structures,  and  many  large  buildings  in  Chi- 
cago were  also  designed  by  him. 

Mr.  John  P.  McGuire,  M.  Am.  Soc.  M.  E.  and 
general  superintendent  of  the  Variety  Iron 
Works.  Cleveland,  O.,  died  April  14,  in  Florence, 
Col.,  where  he  was  sojourning  for  his  health. 
He  was  born  In  Buffalo,  N.  Y.,  in  185G  and  in 
early  manhood  entered  the  employ  of  the  com- 
pany with  which  he  was  still  connected  at  the 
time  of  his  death. 

Colonel  William  R.  Arthur,  formerly  presi- 
dent of  the  Illinois  Central  Railroad,  died  April 
20  on  his  farm,  near  Urbana,  111.,  at  the  age  of 
eighty-two.  He  was  an  engineer  of  ability  and 
occupied,  at  different  times  in  his  life,  positions 
of  considerable  re.sponsibiIity.  Besides  the  one 
mentioned,  which  he  held  from  1858  to  1865,  he 
was  general  manager  of  the  St.  Louis,  Iron 
Mountain  &  Southern  Railroad,  from  1869  to 
1873.  After  that  time  he  became  commissioner 
for  all  railroads  south  of  the  Ohio  River  with 
headquarters  at  St.  Louis. 

Mr.  Edward  Ludlow  Gould,  a  civil  engineer  in 
the  employ  of  the  commissioners  for  securing 
an  increased  water  supply  for  New  York  City, 
died  at  Yonkers,  N.  Y.,  April  16,  from  heart  fail- 
ure resulting  from  an  attack  of  pneumonia.  He 
was  born  in  Yonkers  in  1870,  was  a  graduate  of 
Columbia  University,  and  has  successively  filled 
the  positions  of  assistant  to  the  chief  engineer 
of  the  Union  Bridge  Co.,  assistant  engineer  in 
the  Yonkers  department  of  public  works,  as- 
sistant in  the  U.>  S.  Engineer's  oflice  at  Santi- 
ago, Cuba,  and  the  position  as  previously  men- 
tioned, -which  he  occupied  at  the  time  of  his 
death. 


Notes. 

Trees  Were  Planted  to  the  number  of  2.600 
In  the  District  of  Columbia  during  the  year 
ending  .Tune  30.  1902,  according  to  the  annual 
report  of  Mr.  Trueman  Lanham.  superintend- 
ent of  parking.  The  varieties  were  elms. 
ginkgoes,  lindens,  Norway,  silver  and  sugar 
maples,  and   pin   and    willow    leaf    oaks,   the 


average  total  expenditure  being  ?3  per  tree  on 
the  street,   boxed,   staked,   and    strapped. 

In  Laying  Out  Residential  Streets  in  Win- 
chester, Mass.,  Mr.  E.  D.  Fletcher,  the  town  engi- 
neer, recommends  that  hereafter  not  over  17 
feet  be  taken  for  the  roadway  of  40-foot  streets, 
11  feet  for  planting  spaces,  and  12  feet  for  the 
sidewalks.  These  streets  have  heretofore  been 
laid  out  with  not  over  16  feet  foi  sidewalks  and 
borders,  leaving  24  feet  for  roadway  and  gutters, 
in  which  weeds,  grass,  and  dirt  collect  and  have 
to  be  removed,  at  considerable  expense  to  the 
town. 

The  Earth  Dam  of  the  Bonney  irrigation  res- 
ervoir, about  15  miles  above  Delta,  Col.,  failed 
about  2  a.  ni.  April  11,  cause  not  reported.  The 
area  of  the  reservoir  is  said  to  be  about  300 
acres.  The  breach  in  the  dam  is  over  100  feet 
long,  and  at  this  place  the  depth  of  water  was 
o4  feet.  A  half-mile  of  Denver  &  Rio  Grande 
Railway  track,  including  a  bridge,  and  a  high- 
way bridge  were  washed  out,  many  cattle  were 
drowned  and  much  damage  was  done  to  farms 
in  the  Uncompahgre  River  valley.  The  dam 
was  built  about  two  years  ago. 

Liquid  Air  Is  delivered  In  Berlin  two  liters 
(0.528  gallon)  at  a  time  for  about  35  cents.  In 
a  recent  issue  of  "Energie"  of  that  city  it  is 
stated  that  the  receptacles  are  made  of  glass 
with  double  walls,  the  space  between  the  walls 
being  filled  with  an  Insulating  material,  the 
walls  being  silvered  to  prevent  radiation  of 
heat  and  the  whole  enveloped  in  an  insulating 
material.  They  retain  their  temperature  for 
14  days.  Several  drops  in  a  glass  of  water 
produce  freezing,  and  it  is  intended  for  such 
uses  as  refreshing  drinks  and  improving  the 
condition  of  the  air  in  sick  rooms. 

Highway  Improvement  Bonds  to  the  amount 
of  $50,000,000  were  advocated  at  the  fourth  an- 
nual good  roads  convention  of  the  boards  of 
supervisors  of  the  State  of  New  York,  held  at 
Albany  January  20  and  21.  It  was  recommend- 
ed that  this  amount  be  apportioned  In  the  usual 
way  in  that  state,  50,  35  and  15  per  cent,  to  the 
state,  counties,  and  towns,  respectively.  It  was 
proposed  to  issue  these  bonds  In  sums  not  to 
exceed  $5,000,000  in  any  one  year,  and  that 
they  should  bear  interest  not  to  exceed  3  per 
cent.  A  resolution  was  also  unanimously  car- 
ried requesting  the  Governor  and  the  Legisla- 
ture to  make  an  appropriation  of  $2,000,000  for 
1903,  as  the  state's  share  in  the  road  improve- 
ment, the  counties  and  towns  having  already 
appropriated  $2,007,812  as  their  share. 

The  Cottancin  System  of  steel  cored  brick 
and  steel  cored  concrete  is  being  extensively 
used  in  England  and  Europe  for  caissons  for 
foundations  of  buildings  and  for  large  gas  hold- 
er tanks  and  other  structures,  according  to 
"The  Journal  of  Gas  Lighting,"  London.  Soft 
steel  wire  is  woven  into  both  the  brick  and 
concrete  so  as  to  give  continuous  reinforce- 
ment. The  walls  and  columns  are  built  of 
brick,  the  former  with  inside  and  outside  hori- 
zontal ribs,  and  the  roofs  are  concrete  arches. 
The  caissons  appear  from  the  illustrations  to 
be  shallow  concrete  intersecting  walls  built  in 
trenches  in  the  soft  ground  and  connected  by 
a  continuous  monolithic  concrete  platform  on 
their  upper  edges.  The  Paris  Gas  Company's 
tank  at  Alfortville  was  95  feet  In  diameter  and 
23  feet  deep  Inside,  with  a  capacity  of  2,200,000 
gallons.  The  11-foot  masonry  walls  split  their 
whole  height,  and  as  It  had  proved  impossible 
to  repair  similar  cracks  in  other  walls,  the  tank 
was  emptied  and  lined  with  a  2-inch  coating  of 
Cottancin  steel  cored  cement  which  has  proved 
entirely  successful  and  makes  the  tank  water- 
tight. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  425,  29,  31,  32  and  34. 


WATER. 

Oakland,  Cal. — The  San  Pablo  &  Oakland  Artesian 
Water  Co.  has  been  Incorporated  by  \V.  U.  Hellings. 
A.  W.  Craig,  of  San  Francisco,  and  J.  K.  Little,  oJ 
Berkeley,  with  a  capital  of  $200,000,  to  bore  wells 
and  supply  water  iu  Oakland. 

Colorado  Springs,  Colo. — Bids  will  be  received  May 
4  By  K.  M.  MacMlllan,  City  Clk.,  for  $409,000  water 
bonds. 

Hartford,  Conn. — The  Bd.  of  Water  Comrs.  have 
voted  to  build  a  plant  for  the  filtration  of  Connecticut 
Klver  water,  as  a  means  of  adding  to  the  water  supply 
of  city. 

Waahington,  D.  C. — Bids  will  be  received  at  oCace 
of  Washington  Aqueduct,  May  22,  for  Venturi  met- 
ers, sluice  gates,  pumping  engines,  etc.,  as  advertised 
in   The    Engineering   Record. 

Hawkinsville,  Oa. — T.  J.  Holder,  City  Clk.,  writes 
that  it  was  voted  Apr.  16  to  issue  $40,000  bonds  for 
water  works  and  a  sewerage  system. 

Evanston,  III. — M.  Foley,  of  Evanston,  has  secured 
the  contract  for  laying  a  system  of  water  mains  in 
4  streets  (bids  opened  Apr.  16)   for  $3,195. 

Moline,  III. — The  City  Council  has  adopted  the  plan 
recommended  by  Engr.  Daniel  W.  Mead  for  the  low 
lift  pumping  plant,  and  recommended  that  the  Mayor 
and  City  Clk.  be  authorized  to  procure  the  license 
necessary  to  operate  this  plant,  and  to  purchase  the 
machinery  recommended.     Chas.  G.  Carlson,  City  Clk. 

Elgin,  111. — Bracy,  Howard  &  Co.,  of  Chicago,  are 
stated  to  have  secured  the  contract  for  the  comple- 
tion of  the  sliatt  and  tunnel  system  at  the  pumping 
station. 

Chicago,  III. — Local  press  reports  state  that  the  3 
pumps  which  have  supplied  water  from  the  station  at 
Chicago  Ave.  and  Lincoln  Park  Boule.  are  to  be  re- 
placed, in  a  short  time,  with  3  triple  expansion  pumps, 
each  with  a  capacity  of  25,000,000  gals,  a  day. 

Bloomfteld,  Ind. — E.  H.  Dugger  &.  Co.  have  secured 
a  franchise  to  construct  water  works  here. 


-See  "Power  Plants,  Gas  and  Eiec- 


Loogootee,  Ind.- 
tricity." 

ParncH,  la. — The  citizens  are  reported  to  have 
voted   to  construct  water  works. 

Sioux  City,  la. — The  Bd.  of  Trus.  of  City  Water 
Works  will  extend  plant,  at  a  cost  of  $250,000.  .1. 
M.  Ijewls,  City  iingr. 

Cedar  Rapidn,  la. — The  City  Council  is  stated  to 
have  voted  to  purchase  the  plant  of  the  Cedar  Itaplds 
Water  Co.  for  $473,000.  The  citizens  will  vote  on 
the  approval  of  contract   May  19. 

Crowley,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Dexter.  Me. — Bids  will  be  received  by  the  Water 
Comrs.  until  May  7  for  laying  about  6  miles  of  6  to 
12-ln.  pipe,  and  setting  special  castings,  valves, 
hydrants,   etc.     Arthur  P.  Abbott,  Chmn.    ■ 

Williamsburg,  Mass. — The  citizens  are  stated  to 
have  voted  on  Apr.  14  to  issue  bonds  to  construct 
water  works  according  to  plans  of  committee.  Henry 
W.   Hill,  Clk. 

Falmouth,  Mass. — Bruno  &  Mllano,  of  Boston,  have 
secured  the  contract  for  laying  c.  i.  pipe  at  Falmouth, 
for  $7,733. 

Palmer,  Mass. — The  estimated  cost  of  a  system  for 
fire  protection  at  Palmer  is  reported  to  be  $9,300. 

Concord,  Mass. — Walter  A.  Carr,  Town  Clk.,  writes 
that  it  is  proposed  to  extend  the  water  system.  En- 
gineer,  W.   D.   HublMird. 

Onatcay,  Mich. — A  bill  is  reported  to  have  been 
signed  authorizing  the  Issue  of  $40,000  bonds  for 
water  works. 

Minneapolis,  Minn. — The  House  Is  stated  to  have 
passed  a  bill  providing  for  the  issue  of  $100,000  wa- 
ter bonds. 

South  Stillwater,  Minn. — See  "Power  Plants,  Gas 
and  Electricity." 

Itcdlake  Falls,  Minn. — The  citizens  are  reported  to 
have  voted  to  grant  a  franchise  for  water  works  to  the 
company   making  the  tjcst  offer. 

Kansas  City.  Mo. — Local  press  reports  state  that 
the  Bd.  of  Pub.  Wks.  on  Apr.  18  again  rejected  the 
bids  received  Apr.  15  for  the  pipe  line  from  Quindaro 
Station  to  Kaw  I'oint.  and  new  bids  will  be  received 
Apr.  30.     Baxter  Brown,   Secy. 

Gardiner,  Mont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Enfield,  A'.  H. — The  contract  for  laying  about  5 
miles  of  4  to  12-ln.  pipe  and  setting  about  35  hydrants, 
valves,  etc.,  bids  for  which  were  received  by  Water 
Comrs.  Apr.  17.  is  stated  to  have  been  awarded  the 
Eglee-Buntlng  Co.,  Boston,  Mass.,  for  $6,509.  E.  B 
Huss,  Chmn.  Bd. 

Williamstown.  N.  J. — The  Township  Com.  is  Stated 
to  have  granted  permission  to  the  Monroe  Water  Co. 
to  lay  mains  in  the  Township. 

fjreinport,  L.  I.,  y.  Y. — See  "Power  Plants,  Gas  and 
I'lectrlcity." 

Buffalo,  2V.  7. — Mayor  Knight  has  signed  bills  re- 
cently nassed  by  Iveglslature  authorizing  Council  to 
issue  $500,000  bonds  for  the  construction  of  new 
water  works  and  $100,000  bonds  for  the  enlargement 
of   Grosvenor   Library. 


Syracuse.  N.  Y. — W.  H.  Jones,  Clk.  Bd.  Contract  * 
Supply,  writes  that  the  contract  for  furnishing  and  de- 
livering 204  tons  6  to  24-ln.  c.  1.  pipe  (bids  opened 
Apr.  20)  has  been  awarded  to  I)oualdson  iron  Co., 
of  Emaus,  Pa.,  for  $6,034. 

Scarsdale,  N.  Y. — J.  W.  Ledoux,  112  N.  Broad  St., 
Philadelphia,  Pa.,  writes  that  plans  and  specifications 
are  not  yet  completed  for  proposed  reservoir  for 
Scarsdale. 

New  York,  N.  Y. — Bids  will  be  received  May  5  by 
Robt.  Grler  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  for  furnishing  and  delivering  c.  1.  water  . 
pipes,  branch  pipes  and  special  castings,  double  and 
single  nozzle  "New  York"  case  hydrants,  cocks,  curb 
cocks,  soldering  nipples  and  hydrant  nozzles,  waste 
cocks  and  bridge  for  Boros.  Manhattan  and  Bronx. 

Greene,  N.  Y. — Bids  will  be  received  by  the  Village 
Bd.  of  Trus.  until  Apr.  29  for  furnishing  approxi- 
mately 20,190  ft.  of  4-ln.,  14,636  ft.  of  6-lu.,  and 
7,705  ft.  of  8-in.  cast  iron  water  pipe,  and  6  tons  of 
special  castings.  Meta  L.  Cowles,  Clk.  of  Bd. ;  Edgar 
B.  Kay,  Engr.,  Ithaca,  N.  Y. 

Winston-Salcm,  N.  C. — The  City  Engr.  is  reported 
to  have  been  instructed  to  make  necessary  surveys 
for  securing  an  additional  supply  from  Frazier  Creek ; 
probable  cost  of  work,  $18,625. 

Vermillion,  O. — The  citizens  are  stated  to  have  vot- 
ed Apr.  6  to  issue  $35,000  bonds  for  water  works. 

Sandusky,  O. — Henry  Dehmel,  Jr.,  Secy.  Bd.  Water 
Wks.,  writes  that  the  contract  for  furnishing  2,900 
ft.  (5  and  8-ln.  c.  i.  pipe  (bids  opened  Apr.  20)  has 
been  awarded  to  J.  B.  Clow  &  Sons,  of  Chicago,  111., 
at  $30.95  per  ton,  standard  weight. 

Columbus,  O. — Bids  will  be  received  Apr.  28  by  John 
A.  Connor,  Clk.  Bd.  of  I'ub.  Wks.,  for  furnishing  13,- 
000  ft  %,  1.  IVi  and  2-in.  galvanized  iron  pipe,  for 
the  Water  Dept. 

Cleveland,  O. — According  to  local  press  reports. 
City  Engr.  Carter  states  that  a  filtration  system  suit- 
able to  the  needs  of  the  city  would  cost  about  $5,- 
000,000. 

Wellsville,  O. — The  Water  Works  Trus.  are  report- 
ed to  be  preparing  lor  the  establishment  of  new  wa- 
ter works  for   Wellsviile. 

Alva,  Okla.  Ter. — The  proposition  to  issue  $35,000 
water  bonds  is  reported  to  have  carried  at  the  elec- 
tion Apr.  7. 

l'7iion,  Ore. — The  City  Council  is  stated  to  have  de- 
cided to  extend  the  water  mains  about  5,000  ft. 

Dallas,  Ore. — The  citizens  are  stated  to  have  voted 
Apr.  17  to  put  in  a  wafer  plant  under  contract  with 
H.  B.  Gates.  Mr.  Gates  will  at  once  make  arrange- 
ments to  put  in  a  gravity  system,  to  be  completed 
this  summer. 

Corvallis.  Ore. — Bids  are  wanted  May  10  for  a  sys- 
tem of  water  works.  Address  E.  P.  Gretfoz,  Police 
.judge. 

Adams,  Ore. — Bids  will  be  received  by  J.  T.  Lieu- 
alien,  Chmn.  Water  Com.,  for  $5,000  water  bonds. 

Steeltun,  Pa. — According  to  the  estimate  by  Cdmrs. 
Mason  and  Pratt,  water  pipe  can  be  laid  to  the  new 
annex   of   Steelton   lor   $12,453. 

Allentown,  Pa. — Jacob  S.  Renlnger,  Secy.  Water 
Comrs.,  writes  that  the  contract  for  a  10,000,000  gal. 
pumping  engine,  including  foundation  and  all  fittings, 
bids  for  which  were  received  on  Mar.  24,  was  award- 
ed on  Apr.  10  to  the  Holly  Pump  Co.,  of  Lockport, 
N.  Y.,  for  $34,500. 

Providence,  R.  I. — Local  press  reports  state  that 
the  Dept.  of  Pub.  Wks.  is  preparing  estimates  for  con- 
structing a  pumping  station,  which  will  probably  be 
placed  in  Pettaconset  Station  next  year. 

Ilarriman,  Tenn. — F.  J.  Mauley,  City  Engr.,  writes 
that  It  Is  proposed  to  expend  $10,000  for  some  pipe 
and  a  reservoir. 

Clarksvllle,  Tenn. — The  Senate  has  passed  the  bill 
authorizing  Clarksvllle  to  issue  $28,000  water  works 
bonds. 

Pulaski,  Tenn. — It  is  stated  that  the  Pulaski  Wa- 
ter Co.  will  extend  its  mains  and  build  a  new  filter, 
at  a  cost  of  about  $20,000. 

ISlooming  Orove,  Tex. — The  citizens  are  reported  to 
have  voted  on  Apr.  7  to  Issue  water  works  and  school 
bonds. 

Terrill,  Tex. — The  Council  is  reported  to  have  de- 
cided to  construct  water  works. 

Richfield,  Utah. — J.  F.  Meagher,  of  Salt  Lake,  rep- 
resenting the  Utah  branch  office  of  the  Crane  Co., 
of  Chicago,  111.,  Is  stated  to  have  secured  the  con- 
tract to  supply  the  city  with  piping  for  the  water 
works  ;  the  contract  calls  for  80,000  ft.  of  converse 
joint  pipe  and  fitting. 

Richmond,  Va. — Bids  are  wanted  May  15  for  con- 
structing a  steel  substructure  and  steel  tank,  sub- 
structure to  be  120  ft.  between  base  plate  and  tank ; 
tank  to  be  30  ft.  diameter  and  .30  ft.  high,  with  metal 
hood  ;  bids  to  Include  furnishing  and  erecting  16-ln. 
c.  1.  flanged  pipe  and  81n.  waste  pipe ;  entire  cost 
not  to  exceed  $12,000.  Chas.  B.  Boiling,  Supt.  City 
Water  Wks. 

Walla  Walla,  Wash. — It  is  proposed  to  construct  a 
reservoir  of  30,000  gals,  capacity.  The  question  of 
Issuing  $100,000  water  bonds  is  reported  to  have  been 
postponed  Indefinitely. 

Chehalis.  Wash. — The  Chchalls  Water  Co.  is  re- 
ported to  be  about  to  commence  surveying  for  a  new 
water  supply. 

Seattle,  Wash.— The  City  Council  is  stated  to  have 
passed  an  ordinance  providing  for  the  laying  of  a 
water  main  on  Rainier  Ave.,  at  a  cost  of  $48,574. 

Clc  Elum,  Wash. — G.  P.  Short,  City  Clk.,  writes 
that  the  citizens  have  voted  to  Issue  $10,000  bonds 
for  constructing  a   gravity  system   of  water  works. 

Martinsburg,  W.  Va. — Bids  will  be  received  by  the 
Water  Bd.  until  May  21  for  constructing  a  pumping 
plant  and  Impjoving  the  water  supply.  Wm.  R.  Kline, 
Chmn. 


Tacoma,  Wash. — The  RIsdon  Iron  Wks.,  of  San 
Francisco,  Cal.,  Is  stated  to  have  secured  the  con- 
tract for  4.000,000  lbs.  of  steel  pipe  for  the  water 
works  of  the  Pierce  County  Improv.   Co.  at  Tacoma. 

Bids  will  be  received  about  May  20  for  1,400  6-ln., 
2,700  8-ln.  and  300  ft.  12-ln.  wood  pipe  lor  water 
mains,  with  specials  and  gate  valves.  N.  L.  Taylor, 
City   Engr. 

The  Washington  Pipe  &  Foundry  Co.  has  secured 
the  contract  for  wooden  water  mains  as  follows : 
6,000  ft.  18-ln.  90  lbs.  pressure,  $1.40  per  ft. ;  1,800 
ft.  18-In.,  130  lbs.  pressure,  $1.60,  and  1,600  ft.  12- 
ln.,  130  lbs.  pressure,  75  cts. — all  delivered  1.  o.  b. 
Tacoma,  not  laid. 

Fairmont,  W.  Va. — The  City  Council  is  reported 
to  have  awarded  the  contract  lor  the  new  reservoir 
and  filter  to  Eldrldge  &  Bartlett  for  $25,000. 

Marinette,  Wis. — A.  B.  Glfford,  City  Clk.,  writes 
that  It  was  voted  Apr.  7  to  purchase  the  water  works. 

Juneau,  Wis. — The  citizens  are  stated  to  have  voted 
Apr.  7  to  Issue  $3,500  bonds  for  an  extension  to 
water  works. 

St.  Boniface,  Man. — Sec  "Power  Plants,  Gas  and 
Electricity.'' 

Puebla,  Mexico. — A  concession  for  water  works  and 
a  sewerage  system  has  been  granted  to  an  American 
syndicate,  represented  by  Stephen  D.  Sheppard,  of 
New  York,  N.  Y. 

Regina,  N.  W.  Ter. — See  "Power  Plants,  Gas  and 
Electricity." 

Oananogue,  Ont. — S.  McCammon,  Town  Clk.,  writes 
that  Willis  Chlpman  has  prepared  plans  for  water 
works,  to  cost  about  $250,000.  By-laws  will  be  sub- 
mitted  to  ratepayers. 

St.  Marys,  Ont. — L.  Harstone,  Town  Clk.,  writes 
that  it  was  voted  Apr.  17  to  expend  $26,000  for 
water  and  street  improvements. 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

Los  Angeles,  Cal. — Local  press  reports  state  that 
the  City  Clk.  has  been  directed  to  secure  bids  to  sup- 
ply the  city  with  20,000,000  bricks  and  about  40,000 
bbls.  of  cement,  lor  the  construction  ol  the  outlall 
sewer  and  the  storm  drains. 

Manitou,  Colo. — Chas.  A.  Grant,  Recorder,  writes 
that  about  $16,000  will  be  expended  lor  proposed 
sewerage  work,  to  be  done  by  days'  work.  Engineer, 
E.  A.   Sawyer,  ol  Colorado  Springs. 

Denver,  Colo. — The  Bd.  of  Pub.  Wks.  is  stated  to 
have  passed  a  resolution  recommending  the  City  and 
County  Council  to  pass  a  bill  authorizing  the  con- 
struction of  sub-districts  10  and  11  of  Capitol  hill 
storm  sewer  district  No.   1. 

New  London,  Conn. — Bids  are  wanted  by  Bd.  Sewer 
Comrs.  until  May  7  for  constructing  a  submerged  18- 
in.  wooden  outfall  sewer.     W.  H.  Richards,  Engr.,  181 

■State  St. 

Bridgeport,  Conn. — The  Pierce  Mfg.  Co.,  89  Wall 
St.,  is  stated  to  have  secured  the  contract  for  con- 
structing sewers  in  Thompson  St.  and  Wheeler  Ave., 
for   $12,443. 

NexB  Haven,  Conn. — Bids  are  wanted  Apr.  27  for 
constructing  a  storm  water  overflow  sewer  in  por- 
tions of  Water  St.     C.  W.   Kelly,  City  Engr. 

Washington,  D.  C. — Bids  are  wanted  June  6  for  the 
construction  of  Sections  B  and  C  of  the  B  St.  and 
New  Jersey  Ave.  trunk  sewer,  as  advertised  in  "The 
Engineering   Record. 

Hawkinsville,  Oa. — See  "Water." 

Lewiston,  Idaho. — The  following  bids  are  reported 
to  have  been  received  on  Apr.  9  lor  the  Normal  Hill 
sewer :  Naylor  &  Norlin,  Lewiston,  $37,230  (awarded 
contract)  ;  L.  H.  Wllkerson  &  Co.,  Welser,  5*8,495 ; 
Jas.  C.  Broad,  Spokane,  Wash.,  $37,800 ;  Peter  Cos- 
tello,  Spokane,  Wash.,  $38,000 ;  Chas.  Hahn,  Lewis- 
ton,  $39,000,  and  W.  H.  File,  Collax,  Wash.,  $41,000. 

Rockford,  III. — An  ordinance  Is  under  consideration 
by  City  Council  providing  lor  the  construction  ol  a 
sewer  on  N.  Main  St.     Edwin  Main,  Clity  Engr. 

Consulting  Engr.  D.  W.  Mead,  ol  Chicago,  Is  stated 
to  have  approved  the  plans  ol  City  I'^ngr.  Edwin  Main, 
for  the  Kent  Creek  Sewer  Dist.,  estimated  to  cost 
$54,000. 

Urbana,  III. — According  to  press  reports  the  Improv. 
Bd.  at  Urbana  has  called  for  bids  for  the  construc- 
tion of  a  sanitary  sewer,  which  will  require  7,362  ft. 
of  18-ln.  sewer  pipe  and  1,700  ft.  of  10-ln. 

Belleville,  III. — Bids  are  wanted  May  5  for  con- 
structing 4,600  ft.  of  brick  sewer  in  W.  Main  St., 
estimated  cost,  $15,000.  G.  H.  Beinecke,  Secy.  Bd. 
Local  Improv. 

Terre  Haute,  Ind. — The  Bd.  of  Pub.  Wks.  Is  stated 
to  have  instructed  the  City  Engr.  to  prepare  plans 
for  two  pipe  sewers,  one  In  the  vicinity  of  19th  and 
Warren   Sts.,  the  other  on  8th   St. 

Indianapolis,  Ind. — City  Engr.  Jas.  Nelson  has  been 
asked  to  report  to  Bd.  of  Pub.  Wks.  on  petition  for 
a  sewerage  system  for  Indianapolis,  west  of  White 
River. 

The  Bd.  of  Wks.  has  adopted  the  plans  of  City 
Engr.  Nelson  for  the  Irvlngton  sanitary  sewer  sys- 
tem, to  cost  about  $100,000. 

Davenport,  la. — J.  W.  B.  McGee,  City  Clk.,  writes 
that  the  question  of  constructing  a  septic  tank  sys- 
tem of  sewage  disposal  for  North  Davenport  Is  be- 
ing discussed ;  probable  cost  of  work,  $15,000.  Thos. 
Murray,   City   Engr. 

Coon  Rapids,  la. — Mayor  Cooney  Is  stated  to  have 
recommended  to  Council  the  construction  of  a  sewer- 
age system. 

Clinton,  la. — Chas.  P.  Chase  Is  stated  to  have  com- 
pleted plans  for  a  sewerage  system. 

New  Orleans.  La. — Acting  Ch.  Engr.  KIrkland  lias 
submitted  to  the  Sewerage  &  Water  Bd.  recommenda- 
tions for  the  Improvement  ol  the  drainage  ol  the 
second,  section  ol  the  drainage  system  lying  between 
Broad  St.,  Carrollton  Ave.,  and  the  New  and  Old 
Navigation  Canals.  The  work  proposed  will  cost 
about    $277,000.- 
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QumcM,  Ua»s. — About  $45,000  will  be  expended  for 
ImproTements  to  the  sewerage  system.  E.  W.  Brancb, 
of  Qiilncy,  Engr.  In  Charge.  Hamilton  Flood,  City 
Engr. 

St.  Paul,  ifirni.— See  "Bridges." 

St.  Paul.  iliHH. — The  Bd.  of  Pub.  Wks.  has  decided 
to  report  favorably  on  the  South  Waliasha  St.  sewer 
system,  which  will  cost  about  ?19,207. 

St.  Paul,  MitiH. — Bids  will  be  received  Apr.  27  by 
the  Bd.  of  Pnb.  Wks.  for  constructing  a  sewer  In  por- 
tion of  Aurora  Ave.     A.  L.  Gorman,  Clk. 

Blactduck,  Uinn. — The  question  of  constructing  a 
sewerage  system,  to  cost  $7,000,  is  reported  under 
consideration. 

Red  Lodge,  Mont. — The  Council  is  reported  to  be 
taking  steps  to  construct  a  sewerage  system. 

Sewark,  K.  J.— Bids  will  be  received  May  15  by 
W.  L.  Glorleui,  Chmn.  Com..  124  Market  St..  for  con- 
structing Section  5  of  the  Joint  outlet  sewer  for  New- 
ark, Irvlngton,  South  Orange.  Summit.  West  Orange, 
Mlllburn,  and  Vailsbnrgh.  Alex.  Potter,  Cb.  Engr., 
140  Nassau  St.,  N.  Y.  City. 

South  Orange,  X.  J. — M.  A.  Fltzslmmons,  Village 
Clk.,  writes  that  the  contract  for  laying  sewer  pipes, 
connecting  houses  with  local  system,  bids  for  which 
were  receiTed  on  Apr.  20,  has  been  awarded  to  Lud- 
wlg  Batt,  South  Orange,  for  $5,630,  total  length 
16.000  ft. 

CMingsKOod,  N.  J. — Boro.  Council  Is  stated  to  have 
decided  to  issue  $120,000  bonds,  to  pay  for  street 
improvements  and  surface  drainage. 

Ea»t  Syracuse,  N.  T. — The  Governor  has  signed 
the  bill  authorizing  East  Syracuse  to  expend  $5o,000 
for  sewer  improvements. 

Skaneateles,  y.  T. — The  estimated  cost  of  a  sewer- 
age system  for  this  village  is  reported  to  be  $48,000. 

Blmira  N.  T.— The  Bd.  of  Pub.  Wks.  is  stated  to 
have  decided  to  construct  a  new^  sewer  on  Main  St. 
The  City  Engr.  is  also  reported  to  be  preparing  plans 
for  a  system  of  sewerage  in  the  vicinity  of  La  France 
shops. 

Whitetboro,  N.  Y. — The  Senate  has  ordered  to  a 
third  reading  the  bill  authorizing  Whltesboro  to  ex- 
pend $5,000  in  completing  its  sewerage  system. 

Bald}cin»viU€,  If.  Y. — A  press  report  states  that  a 
$50,000  sewer  system  Is  to  be  built  in  Baldwlnsvllle. 
W.  S.  Farrlngton,  of  Syracuse,  will  prepare  the  plans. 

Poughkeepaie,  N.  Y. — Local  press  reports  state  that 
bids  will  be  received  May  5  by  Geo.  E.  Fowler,  Supt. 
Water  Wks.,  for  constructing  sewers  in  portions  of 
7  streets. 

Ithaca,  N.  Y. — The  Sewer  Comn.  is  stated  to  have 
instructed  its  Supt.,  Henry  L.  Stewart,  to  make  sur- 
veys of  the  proposed  University  Ave.  sewer. 

Brooklyn,  \.  Y. — Bids  will  be  received  Apr.  29  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  constructing  62 
sewer  basins. 

Long  Island  City,  y.  Y. — Bids  will  be  received  Apr. 
30  by  Jos.  Cassidy,  Pres.  Queens  Boro.,  for  furnish- 
ing material  for  constructing  sewers  and  appurte- 
nances in  portions  of  13th  Ave  and  Lockwood  St. 
Engineer's  estimate,  2,509  lln.  ft.  12  and  loin,  vitri- 
fied salt  glazed  sewer  pipe,  18  manholes,  etc. 

Amtterdam,  y.  Y. — F.  E.  Crane,  Supt.  of  Sewers, 
writes  that  all  bids  received  Apr.  15  for  constructing 
sewers  on  E.  Main  St.  and  Guy  Park  Ave.,  about  1.550 
ft.,  have  been  rejected,  and  new  bids  will  be  received 
May  20. 

Leaterthtre,  y.  Y. — The  citizens  are  stated  to  have 
voted  Apr.  15  to  construct  a  sewerage  system,  to  cost 
about   $69,000. 

Buffalo,  y.  Y. — Col.  Ward,  Comr.  of  Pub.  Wks.,  Is 
stated  to  have  recommended  the  construction  of  sew- 
ers in  Hopkins,  TifTt  and  Germania  Sts. 

Clereland,  O. — It  is  stated  that  bids  are  wanted 
May  14  for  constructing  a  sewer  In  Colgate  St.  C. 
P.  Salen,  DIr.  Pub.  Wks. 

Columbu»,  O. — .Julian  Griggs.  Ch.  Engr.,  Dept.  Pub. 
Improv.,  writes  that  the  following  bids  were  opened 
by  the  Bd.  of  Pub.  Wks.  Apr.  14  for  sewers — a, 
brick  ;  6,  concrete ;  c,  concrete  and  steel ;  C.  T.  Mc- 
cracken &  Co.,  of  Cleveland,  C,  bid  for  the  Beck  St. 
relief  sewer,  a,  $36,932  ;  6,  $35,892  ;  c,»  $35,577,  and 
for  the  Central  relief  sewer,  a.  $79,016;  b,  $69,796; 
«•,•  $68,187.  Adams  Bros.,  of  Zanesvllle,  bid  for  Cen- 
tral relief  sewer,  a.  $78,907 :  6,  $84,980 ;  c,  $91,053. 
For  West  Side  sanitary  sewer,  two  bids  were  submit- 
ted as  follows  :  Lee  &  Casey,  Pittsburg,  Pa.,»  $31,737, 
and  N.  B.  Abbott,  Columbus,  $31,982.  Louis  Llnd,  of 
Columbus,  bid  for  Greenlawn  Ave.  sewer,*  $2,064. 
(•Awarded  contracts  according  to, press  reports.) 

Bids  will  be  received  Apr.  28  by  .lohn  A.  Connor, 
Clk.  Bd.  Pub.  Wks.,  for  constructing  an  8  and  12-ln. 
pipe  sewer  In  portions  of  Granger  and  Bedford  Alleys. 

Bids  will  be  received  Apr.  30  by  .John  A.  Connor, 
Clk.  Bd.  of  Pub.  Wks.,  for  constructing  the  main 
trunk  sewers,  known  as  the  South  Side  main  trunic 
sanitary  sewer,  and  the  Russell  St.   relief  sewer. 

Outhrie,  Okla.  Ter. — Local  press  reports  state  that 
bids  will  be  received  by  the  City  Clk.  until  Apr.  30 
for  constructing  lateral  sewer  No.  14. 

Pendleton,  Ore. — G.  N.  Miller  Is  reported  to  be  pre- 
paring preliminary  plans  for  the  proposed  sewerage 
system,  which  will  cost  about  $.30,000. 

Portland,  Ore. — A  plat  of  the  system  of  sewers,  de- 
signed for  Southern  Portland  sewer  district,  has  been 
alKMit  completed  by  City  Engr.  Elliott.  This  district 
Includes  Southern  Portland,  Fulton,  Fulton  Park,  and 
the  region  extending  from  old  Terwllllger  PI.  south 
to  Taylor  Ferry  Road,  and  from  river  to  top  of  hills 
on  the  west 

Baker  City,  Ore. — W.  H.  Bentley,  City  Clk.,  writes 
that  It  was  voted  Apr.  13  to  Issue  $12,000  bonds  for 
sewers  and   $46,000  for  a  City  Hall. 

Sharon,  Pa. — The  Council  Is  reported  to  have  de- 
cided to  vote  on  an  issue  of  $80,000  bonds,  for  the 
extension  of  the  sewerage  system  and  to  pave  streets. 


Berwick,  Pa. — The  Council  has  passed  an  ordinance 
appropriating  $60,000  for  the  construction  of  sewers, 
erection  of  a  town  hall  and  for  street  improvements. 

Hazleton,  Pa. — A.  Brooks  Cellax,  City  Engr.,  writes 
that  contracts  have  been  awarded  as  follows,  bids 
opened  Apr.  17  :  For  620  ft.  stone  sewer,  8  ft.  x  6  ft. 
6  In.  In  diameter,  to  Jacob  Jacoby,  of  Hazleton,  for 
$6,607,  and  for  880  ft.  151n.  pipe  sewer  to  A.  Ruth, 
of  Hazleton,  for  $3,0S3. 

yor*.  Pa. — Rudolph  Hering,  of  New  York,  N.  Y., 
has  been  selected  as  engineer  for  the  proposed  sewer- 
age work,  for  which  $400,000  bonds  have  been  au- 
thorized. 

Pen  Argyl,  Pa. — The  Council  has  passed  an  ordi- 
nance, granting  Milton  Jordan  the  right  to  lay  pipes 
for  sewerage.     Digory  Radcliffe  is  Town  Clk. 

Erie,  Pa. — City  Engr.  Briggs  is  stated  to  have  sub- 
mitted to  Council  plans  for  a  sewerage  system  In  the 
district  lying  between  12th  and  26th  Sts.  and  Liberty 
and  the  western  city  line;  entire  length,  4,200  ft., 
and  cost  $18,900. 

Providence,  R.  I. — The  Bd.  of  Aldermen  on  Apr.  16 
adopted  a  resolution  providing  for  an  additional  ap- 
propriation of  $100,000  for  carrying  on  the  work  of 
building  the  improved  sewerage  system. 

Bids  are  wanted  Apr.  28  for  constructing  about 
2,152  ft.  18,  20  and  24-in.  and  400  ft.  50-ln.  brick 
sewer;  also  10,237  ft.  8,  12  and  15-in.  pipe  sewer  in 
portions  of  12  streets.  Robt.  E.  Smith,  Comr.  Dept. 
of  Pub.  Wks. 

Harriman,  Tenn. — It  is  stated  that  bids  are  wanted 
May  1  for  constructing  7,220  ft.  of  8  to  18-in.  pipe 
sewer.  240  branches,  37  manholes,  etc.  F.  J.  Maniey, 
City  Engr. 

Sicecticatcr,  Tenn. — See  "Paving  and  Roadmaking." 

Austin,  Tex. — John  Fields,  of  Ft.  Worth,  has  se- 
cured the  contract  for  the  construction  of  a  storm 
water  sewer  on  Congress  Ave.,  for  $19,339. 

Houston,  Tex. — Bids  are  wanted  May  5  for  con- 
structing approximately  $75,000  worth  of  brick  and 
pipe  sewers.     Thos.   H.   Langham,   Mayor. 

Seattle,  Wash. — The  following  bids  are  stated  to 
have  been  opened  by  the  Bd.  of  Pub.  Wks.  on  Apr. 
11  for  the  Madrona  PI.  sewer  system :  F.  McLellan 
&  Co.,  $29,566;  J.  W.  Fitts  &  Co.,  $29,937;  T.  Ryan 
&  Co.,  $32,635;  T.  I.  Peterson,  $32,951,  and  Stlrrat 
&  Goetz,  $31,450. 

The  City  Council  is  stated  to  have  passed  an  ordi- 
nance providing  for  the  construction  of  sewers  along 
Prospect  Ave.  ;  to  cost  $22,800. 

Ballard,  Wash. — The  City  Engr.  is  reported  to  be 
preparing  plans  for  the  construction  of  a  complete 
system  of  sewerage. 

Hterens  Point,  Wis. — Lamoreaux  &  Park,  of  Ste- 
vens I'oint,  are  the  attorneys  for  a  syndicate  which 
proposes  constructing  a  drainage  system  in  Portage 
County.     Chas.  A.  Lane  is  Co.  Clk. 

Winnipcfi,  Man. — Bids  will  be  received  May  7  by 
John  A.  Davidson,  Provincial  Treas.,  for  $509,000 
Dlst.  drainage  bonds. 

Puebla,  Mexico. — See  "Water." 

Regina,  y.  W.  Ter. — See  "Power  Plants.  Gas  and 
Electricity." 

BRIDGES. 

Brewton,  Ala. — The  Co.  Comrs.  have  rejected  all 
bids  received  for  constructing  a  steel  bridge  across 
Conecuh  River  at  McGowan's   Ferry. 

Birmingham,  .-Ifa. — It  is  stated  that  the  Birming- 
ham Railway.  Light  &  Power  Co.  intends  to  build  a 
viaduct  over  the  railroad  tracks  at  Bessemer  for  the 
new  electric  line  whicli  will  connect  Bessemer  with 
Birmingham. 

Little  Rock,  Ark. — Local  press  reports  state  that 
as  soon  as  plans  have  been  prepared  and  approved, 
the  W.  3d   St.  viaduct  will  be  built. 

Oakland,  Cat. — Bids  will  be  received  May  4  by 
.John  P.  Cook,  Co.  Clk.,  for  constructing  a  concrete 
bridge  to  replace  old  wooden  bridge  on  San  Ramon 
road  In  Eden  Township. 

Colorado  Springs,  Colo. — Press  reports  state  that 
the  Santa  Fe  R.  R.  Co.  intends  to  make  several 
changes  in  the  bridges  along  its  line  in  the  vicinity 
of  Colorado  Springs,  including  the  replacing  of  the 
present  structure  at  Kiowa  St.  with  an  iron  bridge 
and  the  building  of  a  stone  or  steel  bridge  in  tlie 
southern  part  of  the  city.  A.  F.  Robinson,  Bridge 
Engr.,  Topeka,  Kan. 

llockford.  III. — Local  press  reports  state  that  an 
$8,000  bridge  is  to  be  built  across  Kishwaukee  River. 

Decatur,  III. — The  contract  for  constructing  a 
bridge  across  Sangamon  River,  east  of  Decatur,  la  re- 
ported to  have  been  secured  by  the  Decatur  Bridge 
Co.,  at   $6,480. 

Chicago,  III. — Local  press  reports  state  that  bas- 
cule bridges  of  the  type  used  at  State  and  Randolph 
Sts.,  will  be  constructed  at  Dearborn  and  22d  Sts. 
They  are  estimated  to  cost  $200,000  each. 

Winamac,  Ind. — Bids  will  be  received  May  5  by 
the  Bd.  of  Co.  Comrs.  for  constructing  a  2-span  iron 
truss  bridge,  221  ft.  long  and  16  ft.  clear  roadway, 
over  Tippecanoe  River  at  Tippecanoe  Township.  Ellis 
S.  Rees,  Co.  And. 

South  Bend,  Ind. — The  Co.  Comrs.  have  asked  the 
Council  to  appropriate  aljout  $300,000  for  building 
2  bridges  across  the  river  in  South  Bend. 

Peru.  Ind. — The  Comrs.  of  Miami  and  Wabash 
Counties  are  considering  the  building  of  a  bridge 
across  Eel  River.     Peru,  County  Seat  of  Miami  Co. 

Lafayette,  Ind. — The  Co.  Comrs.  have  granted  per- 
mission to  the  Monon  Ry.  Co.  to  build  a  steel  and 
stone  underground  viaduct  at  the  Intersection  of 
Brown  St.  and  the  old  Wabash  and  Erie  Canal.  W. 
A.   Wallace,  Asst.   Engr.,  Chicago,  HI. 

Tcrre  Haute,  Ind. — Plans  have  been  prepared  for 
a  bridge  across  Wabash  River ;  36  ft.  roadway,  8  ft. 
sidewalks  on  each  side,  870  ft.  In  length.  Ilowe  & 
Starbiick,  Engrs.     Ralph   H.  Sparks,  City  Engr. 


Boonville,  Ind. — Bide  will  be  received  May  4  by 
the  Co.  Comrs.  for  constructing  an  iron  bridge  in 
I'lgeon  Township.      R.   D.   O.   Moore,  Co.  And. 

Sullivan,  Ind. — Bids  will  be  received  May  8  by  the 
Co.  Comrs.  for  constructing  11  steel  or  concrete 
bridges.     J.  M.  Lang.  Co.  Aud. 

Salem,  Ind. — Bids  will  be  received  May  4  by  the  Bd. 
Co.  Comrs.  for  constructing  a  steel  bridge :  also  stone 
abutments  and  approaches  for  a  bridge,  l)Oth  across 
Lost  River,   in   Vernon  Township. 

Ottumwa,  la. — The  Co.  Comrs.  have  been  petitioned 
to  construct  a  bridge  in  the  vicinity  of  Clillland,  at  a 
probable  cost  of  .f20,000. 

Lexington,  Ky. — The  Lexington  &  Eastern  By.  Co. 
has  submitted  to  the  Mayor  plans  for  the  proposed 
extension  of  its  road  to  a  point  on  Main  St.  These 
plans  include  the  building  of  a  steel  bridge  at  Me- 
gowan  St.,  50  ft.  wide,  with  a  roadway  for  vehicles 
and  a  sidewalk  on  each  side.  J.  B.  Barr,  Ch.  Engr., 
Lexington. 

Bangor,  Me. — The  City  Engr.  has  been  directed  to 
make  surveys  for  the  new  bridge  across  Kinderskeag 
Stream  from  Broad  to  Exchange  i^ts.  Mayor  Beai 
estimates  the  cost  at  from  $40,000  to  $45,000. 

Hyde  Park,  Mass. — The  town  has  adopted  a  resolu- 
tion providing  for  the  abolishment  of  grade  crossings. 
This  changing  of  grades  will  mean  the  raising  of 
4  streets  and  the  construction   of  4  bridges. 

Palmer,  Mass. — At  the  town  meeting,  Apr.  13,  it 
was  voted  to  construct  a  stone  arch  bridge  at  Thorn- 
dike,  to  cost  $6,000,  and  a  stone  and  iron  bridge  at 
Burleighs,    to    cost    $5,000. 

Jackson,  Mich. — The  Bd.  of  Pub.  Wks.  has  recom- 
mended to  the  City  Council  that  if  a  2-span  concrete 
and  steel  bridge  be  built  at  B.  Main  St.,  the  bid  of 
R.  J.  Tobin  &  Co.  at  $10,985  be  accepted,  but  if  a 
1-span  bridge  Is  built,  the  bid  and  plan  of  R.  Dunn, 
of  Detroit,  at  $13,847  be  accepted. 

Grand  Rapids,  Mich. — The  proposition  to  Issue 
$30,000  bridge  bonds  carried  at  the  recent  election. 

Grand  Rapids,  Mich. — Bids  are  wanted  May  15  for 
tlie  construction  of  a  concrete,  or  concrete-steel  arch 
bridge  across  Grand  River  at  Bridge  St.,  as  advertised 
in   The  Engineering  Record. 

St.  Paul,  Minn. — A  bill  has  been  passed  in  the  Sen- 
ate authorizing  St.  Paul  to  issue  $600,000  bonds  for 
the  construction  of  bridges,  scbooihouses,  municipal 
buildings  and   main  sewers. 

Carpentcrsvillc ,  y.  J. — Governor  Murphy  has  signed 
the  bill  authorizing  the  Warren  Bridge  Co.  to  con- 
struct a  bridge  across  Delaware  River  at  Carpenters- 
vilie.  and  a  bill  authorizing  the  Northampton  Bridge 
Co.  to  construct  a  bridge  across  Delaware  River  at 
Martins  Creek. 

Rochester,  y.  Y. — Press  reports  state  that  the 
bridges  of  the  New  York  Central  R.  R.  at  Kent, 
Smith,  and  Oak  Sts.  are  to  be  rebuilt  in  the  near 
future.      H.   Fernstrom,  Ch.   Engr.,  New  York,    N.   Y. 

Troy,  y.  Y. — A  bill  has  passed  the  Senate  incor- 
porating the  Troy  &  Colonic  Bridge  Co.  to  construct 
and  maintain  a  bridge  across  Hudson  River  from  Hut- 
ton   St.,   Troy,   to  Green   Island. 

Syracuse,  y.  Y. — .\  bill  has  passed  the  Assembly 
appropriating  $9,500  as  the  State's  sliare  toward  ttie 
building  of  a  bridge  at  Willow  St. 

Allegheny,  y.  Y. — Chas.  F.  Norton.  Town  Clk., 
writes  that  it  was  voted  Apr.  15  to  issue  $8,000 
bonds  for  constructing  a  new  bridge. 

yew  York,  y.  Y. — Bridge  Comr.  LIndenthal  is  re- 
ported to  have  rejected  all  bids  received  Apr.  9  for 
constructing  masonry  pedestal  towers  for  Manhattan 
Bridge  (No.  3)  over  East  River,  and  it  is  stated  that 
new  bids  will  be  received  Apr.  30. 

Lillinijlon,  y.  C. — Press  reports  state  that  bids  will 
be  received  May  4  by  the  Bd.  of  Co.  Comrs.  for  con- 
structing a  steel  bridge  at  .\versasbero  Ferry,  on  the 
Cape  Fear  River  ;  probable  cost,  $10,000. 

Hamilton.  O.^Bids  are  wanted  May  8  for  repair- 
ing Main  and  High  St.  bridge  over  Great  Miami  Riv- 
er by  repaving  the  roadway,  constructing  a  cement 
sidewalk  (including  all  necessary  iron  work),  etc.; 
approximate  estimate,  1,350  sq.  yds.  asphalt  block 
paving  (exclusive  of  R.  R.  portion),  11,660  sq.  ft. 
cement  paving,  including  iron  work,  etc.  Estimated 
cost,  $9,391.     C.  Pabst,  Co.  Aud. 

Alliance,  O. — The  business  men  of  Alliance  have 
petitioned  the  Co.  C^omrs.  to  construct  a  new  bridge 
im  tlie  county  line. 

yeircnstlc,  O. — Local  press  reports  state  that  about 
$80,000  is  to  be  expended  by  the  Baltimore  &  Ohio 
R.  R.  Co.  for  strengthening  bridges  on  the  line  be- 
tween Newcastle  and  Conuellsville  Junction,  so  that 
100-ton  locomotives  can  be  run  over  them.  J.  M. 
Graham,  Ch.  Engr.,  Baltimore,  Md. 

Grecnsburg,  Pa. — Bids  are  wanted  May  14  for  con- 
structing substructure  and  superstructure  of  a  steel 
bridge  over  Big  Sewickley  Creek  at  Gratztown  Sta- 
tion.     John   H.   Brown,   Co.    Compt. 

Gettysburg,  Pa. — Bids  are  wanted  June  1  for  fur- 
nishing material  and  constructing  a  steel  bridge  at 
Reynolds  Ave.  upon  battlefield  of  Gettysburg.  John 
P.  Nicholson,  Chmn.  War  Dept.,  Gettysburg  (iomn. 

Philadelphia,  Pa. — Local  press  reports  state  that 
Ch.  Engr.  Twining,  of  the  Philadelphia  Rapid  Transit 
Co.,  has  completed  plans  for  the  bridge  across  Schuyl- 
kill River  at  Market  St.,  which  the  company  will 
build  to  connect  Its  elevated  structure  with  the  Sub- 
way. 

Philadelphia,  Pa. — See  "Railroads." 

Waverly,  Tenn. — The  Nashville  Bridge  &  Construc- 
tion Co.  is  reported  to  have  received  the  contract  for 
constructing  a  bridge  across  Duck  River,  near  Waver- 
ly, at  $13,000. 

Houston,  Tex. — City  Engr.  Dormant  has  submitted 
to  the  City  Council  plans  and  specifications  for  con- 
structing a  bridge  connecting  the  4th  and  6th  Wards, 
and  estimates  the  cost  at  $91,000. 


April  25,  1903. 


THE     ENGINEERING     RECORD. 


447 


Tacoma,  Waah. — Mayor  Campbell  has  signed  the 
ordinance  appropriating  $14,000  for  the  construction 
of  a  bridge  across  Piiyallup  Uiver. 

Montcsano,  Wnsh. — It  Is  stated  that  bids  are  want- 
ed May  4  by  tlie  Co.  Comrs.  for  constructing  a  50-ft. 
highway  bridge  across  Cedar  Creek ;  also  for  con- 
structing a  200-ft.  combination  span  highway  bridge 
across  Uumptulups  Uiver.      \V.  D.  Campbell,  Co.  Aud. 

PAVING  AND  ROADMAKING. 

Birmingham,  Ala, — ^The  Bd.  of  Aldermen  has  passed 
an  ordinance  providing  for  the  grading,  macadamiz- 
ing, guttering  and  sldewalklng  of  portions  of  22d  and 
Sycamore  Sts.  and  Palmetto  Ave. ;  estimated  cost, 
$18,000. 

San  Francisco,  Cal. — The  City  Engr.  recommends 
the  repaying  of  portions  of  numerous  streets  at  a 
total  cost  of  ?143,450,  and  the  paving  of  portions  of 
numerous  other  streets  at  a  total  cost  of  .1378,340. 

New  Haven,  Conn. — Bids  arc  wauted  Slay  4  for  a 
crushed  stone  pavement  with  Belgian  block  gutters 
on  portions  of  Cedar  St.     C.  W.  Kelly,  City  Engr. 

Wilmington,  Del. — The  Park  Comrs.  are  reported 
to  be  contemplating  the  building  of  a  drive  on  the 
north  side   of  the  Brandywine   Klver. 

Boise,  Idaho. — \Vm.  Ilarkins  Is  reported  to  have 
submitted  the  lowest  bid  for  paving  with  brick  on  a 
portion  of  Sth  St.,  at  $19,453. 

Messrs.  Kingsbury,  Dunton,  Hesslng  and  Parnell 
have  been  appointed  a  committee  to  prepare  plans 
and  specifications  for  paving  with  either  asphalt, 
vitrified  brick  or  bituminous  macadam  on  a  portion 
of  Main  St. 

Belleville,  III. — City  Engr.  Graner  Is  preparing 
plans  and  specifications  for  paving  a  poction  of  W. 
Main    St. 

Springfield,  III. — Ordinances  have  been  passed  In 
the  Council  authorizing  the  paving  of  portions  of  No. 
7th  and  Carpenter  Sts.  and  No.  Grand  Ave.  Brick 
may  be  used. 

Frecport,  III. — G.  Moffioll,  of  Rockford,  has  secured 
the  following  contract :  For  34,446  sq.  yds.  macadam, 
40  cts.  per  sq.  yd. ;  25,302  cu.  yds.  excav.,  25  cts.  per 
cu.  yd.  ;  12.410  lin.  ft.  cement  curb  and  gutter,  50  cts. 
per  ft.,  and  7,820  lin.  ft.  cement  curb  and  gutter,  29V^ 
cts.  per  ft. 

Evansto^i,  III. — The  following  bids  were  opened  Apr. 
16  for  paving  l^empster  St..  about  9,000  sq.  yds.  gran- 
ite top  macadam  and  11,000  lin.  ft.  Berea  sandstone 
curb;  M.  Foley,  $15,580  (awarded  contract)  and 
John  A.  McCarry  &  Co..  $16,700.  M.  Foley  bid  for 
macadam  $1.01 'A  per  sq.  yd.  and  53  cts.  per  ft.  for 
curb.     J.  H.  Moore,  Comr.  Dept.  Pub.  Wks. 

Chicago,  III. — Bids  will  be  received  Apr.  29  by  the  Bd. 
of  Local  Omprov.  for  grading,  curbing  aud  paving  with 
granite  blocks,  vltrlQed  paving  bricks,  crushed  lime- 
stone, crushed  granite,  asphalt,  etc..  on  portions  of 
numerous  streets.     Andrew  M.   Lynch,  Pres. 

Newman,  III. — It  is  stated  that  over  $8,000  will  be 
expended   this  spring  for  concrete  sidewalks. 

Bluffton,  Ind. — It  Is  stated  that  bids  are  wanted 
by  the  Co.  Comrs.  until  May  19  for  constructing  56,- 
592  ft.  of  eravel  road. 

Jasper,  Ind. — It  is  stated"  that  bids  will  be  asked 
for  the  construction  of  16  miles  of  rock  road  In 
Dubois  Co.     The  estimated  cost  is  $42,929. 

Princeton,  Ind. — Bids  are  wanted  May  5  for  con- 
structing 9  gravel  roads,  comprising  24  miles.  Jon- 
athan W.  Phillips,  Chmn.  Bd.  of  Comrs. 

Laporte,  Ind. — Local  press  reports  state  that  bids 
will  be  received  May  11  by  the  City  Council  for  pav- 
ing with  brick  and  macadam  on  portions  of  10  streets. 

Williamsport,  Ind. — The  contract  for  building  about 
10  miles  of  gravel  roads,  bids  for  which  were  received 
on  Apr.  6,  has  been  awarded  to  Moore  &  Woodward, 
of  Bloomington,  Ind.,  for  $25,975. 

Terre  Haute,  Ind. — Plans  have  been  submitted  for 
paving  with  brick  4th  St.  and  Lafayette  Ave ;  total 
square  yards,  about  45,500.  Ralph  H.  Sparks,  City 
Kngr. 

South  Bend,  Ind. — Contracts  for  16,000  lin.  ft. 
cement  curb  and  80,000  sq.  ft.  cement  walks  on  8 
streets  have  been  awarded  as  follows ;  To  H.  N. 
Barnes,  for  3  streets,  $3,619 ;  R.  Z.  Snell,  2  streets, 
12,006 ;  C.  C.  Shlvely,  2  streets,  $5,574,  and  Siders 
Bros.,  1  street,  $2,411.  Contractors  all  of  South  Bend. 

Waterloo,  la.—B.  G.  Stewart.  City  Clk.,  writes  that 
the  contract  for  4,500  sq.  yds.  asphalt  on  4th  St.  (bids 
opened  Apr.  13)  has  been  awarded  to  the  Barber 
Asphalt  Paving  Co..  at  $1.96  per  sq.  yd. 

Cedar  Rapids,  la. — Bids  will  be  received  May  1  by 
the  Pub.  Improv.  Com.  for  paving  with  asphalt  por- 
tions of  1st  Ave.     W.  L.  Cherry,   Chmn. 

Albia,  la. — The  McCarthy  Stone  Co.  is  stated  to 
have  received  the  contract  for  paving  the  principal 
business  street  of  this  city.     Appropriation,   $19,000. 

Cedar  Rapids,  In. — The  City  Council  has  adopted  a 
resolution  authorizing  the  City  Engr.  to  prepare  plans 
and  specifications  for  paving  with  brick  on  a  portion 
of  5th  Ave. 

Ft.  Scott.  Kan. — Bids  will  be  received  May  5  by 
the  Scott  Township  Road  Comn.  for  constructing  '7 
macadam  roads  in  Scott  Township  and  the  city  of 
Ft.  Scott.     A.  J.  Sherman,  Township  Trus. 

Louisville,  Kp. — The  Bd.  of  Pub.  Wks.  is  preparing 
plans  and  specifications  for  paving  with  vitrified  brick 
on  portions  of  10  streets.      Probable   cost,   .f 90,000. 

Lake  Charles.  La. — The  property  owners  on  Ryan 
St.  have  agreed  to  pave  about  a  mile  with  brick  or 
asphalt,  the  city  to  pay  one-third  and  the  property 
owners   two-thirds. 

Augusta.  Me. — The  city  proposes  to  purchase  a 
steam  road  roller  this  season.  ('.  E.  I'urinton,  Chmn. 
Com.  on  lliehways  and  Sewers. 


Baltimore,  Md. — On  Apr.  14  the  following  ordi- 
nances were  passed  In  the  2d  Branch  of  the  City 
Council :  Appropriating  $25,700  for  paving  North 
Ave.  from  Broadway  to  Washington  St.  with  asphalt 
blocks ;  $4,600  for  repairing  with  yltrifled  brick 
Ensor  St.  from  Harford  Ave.  to  Chase  St.,  and  $37,- 
500  to  repave  with  asphalt  blocks  McCulloh  St.  from 
Lafayette  to  North  Aves. 

New  Bedford,  Mass. — See  "Government  Work." 

Ameabury,  Mass. — The  Lane  Construction  Co.,  of 
Merlden,  Conn.,  is  reported  to  have  secured  the  con- 
tract to  construct  a  State  highway  on  the  Amesbury 
road,  at   $8,659. 

Boston,  Mass. — Local  press  reports  state  that  the 
following  bids  were  received  by  Jas.  Donovan,  Supt. 
of  Streets,  on  Apr.  13,  for  furnishing  the  city  with 
500,000  paving  blocks  on  the  wharves  and  300,000 
gutter  paving  blocks  delivered  :  Paving  blocks— Com- 
monwealth Granite  Co.,  $62.90  per  1,000;  Bockport 
Granite  Co.,  $70.60;  Pigeon  Hill  Granite  Co.,  $71; 
Austin  Ford  &  Son,  $71.75;  W.  R.  Harvey,  $75.50. 
Gutter  paving  blocks — S.  &  B.  Lombard,  $54  deliv- 
ered on  wharves  and  $55  delivered  on  streets ;  John 
Fallon  &  Son,  $54.35  on  wharves ;  W.  Shea  &  Son, 
$55  on  streets  In  Dorchester ;  Austin  Ford  &  Son, 
$56.50  on  wharves ;  Rockport  Granite  Co.,  $61  on 
wharves. 

Supt.  of  Streets  Donovan  on  Apr.  16,  according  to 
local  press  reports,  opened  bids  for  paving  with  gran- 
ite block  on  portions  of  Broad  and  Purchase  Sts.,  the 
lowest  received  being  from  W.  H.  Ellis,  at  $11,109, 
for  Broad  St.,  and  J.  E.  Burns  &  Co.,  at  $12,968,  on 
Purchase  St. 

Kalamazoo,  Mich. — Bids  are  wanted  Apr.  27  for 
paving  with  22,829  yds.  Trinidad  Lake  sheet  asphalt 
portions  of  South  and  Park  Sts.  and  Park  PI.  John 
De  Visser,  City  Clk. 

Albion,  Mich. — F.  W.  Culver.  City  Clk.,  writes  that 
the  citizens  voted  Apr.  6  to  Issue  $25,000  bonds  to 
pave  Main  St. 

Battle  Creek,  Mich. — It  is  stated  that  the  proposi- 
tion to  issue  $11,000  paving  bonds  carried  at  the  re- 
cent election. 

St.  Paul,  Minn. — Bids  will  be  received  Apr.  27  by 
the  Bd.  of  Pub.  Wks.  for  paving  portions  of  Univer- 
sity Ave,  with  asphalt;  estimated  cost,  $45,443;  also 
portions  of  E.  3d  St.  with  granite.  R.  L.  Gorman, 
Clk. 

Duluth,  Minn. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  Is  about  to  receive  bids  for  paving 
a  portion  of  2d  Ave.  W.  at  an  estimated  cost  of  $14,- 
500. 

St.  Louis,  Mo. — The  proposition  to  build  a  stone 
road  from  Jerseyvllle  to  Flelden,  a  distance  of  about 
10  miles,  is  reported  to  have  carried  at  the  election 
held  recently  in  Jersey  Township. 

Kansas  City,  Mo. — The  Co.  Court  has  approved  the 
Town  Fork  route  for  the  proposed  Swope  Park  Boule- 
vard. 

Ashland,  N.  H. — It  Is  stated  that  bids  are  wanted 
May  1  for  macadamizing  certain  streets.  A.  W.  Dud- 
ley,  Engr.,    Manchester. 

Dover,  N.  II. — The  State  has  appropriated,  $20,000 
for  Ocean  Boule.  in  N.  H.  Engineer,  Wm.  C.  Ogden, 
Dover. 

Concord,  N.  H. — It  is  stated  that  $50,000  has  been 
appropriated  for  highways  in  White  Mountain  Dist. 
Engineer,  John  W.  Storrs,  Concord. 

Ocean  City,  N.  J. — Dixey  &  BelUey,  of  Atlantic 
City,  are  reported  to  have  secured  the  contract  to 
pave  the  principal  streets  of  the  city,  at  a  cost  of 
$70,000. 

Trenton,  N.  J. — Local  press  reports  state  that  the 
following  were  the  lowest  bids  received  by  the  Bd.  of 
l<'reeholders  on  Apr.  14  for  constructing  macadam 
roads  in  the  county :  Richard  Newton,  Klver  Road, 
about  7  miles,  $38,248 ;  Wm.  F.  McGovern,  Princeton 
Hill  Road,  from  Delaware  &  Karltan  Canal  to  Pros- 
pect St.,  Princeton,  $8,400.  John  T.  Carr  &  Co.  sub- 
mitted the  lowest  bid  on  the  following  roads  :  Exten- 
sion of  liarbourton  Road,  $12,281  ;  Shabbakoug  Koad, 
$10,600;  extension  of  Scotch  Road,  $13,220,  and 
Pennington-Centrevllle    schoolhouse    road,    $9,940. 

Morristown,  N.  J. — G.  A.  Becker,  Dlr.  Bd.  Chosen 
Freeholders,  writes  that  contracts  for  macadamizing 
roads  In  Morris  County,  bids  for  which  were  re- 
ceived on  Feb.  23,  were  awarded  on  Apr.  8  as  follows : 
To  J.  B.  &  H.  K.  Salmon,  Ledgewood,  N.  J.,  for  Sussex 
and  Newtown  Turnpike,  length  5,280  ft..  $7,571  ;  to 
Dickerson  &  GUI,  Rockaway,  N.  J.,  for  Morristown  and 
Greenviilage  Road,  length  17.931  ft.,  $14,603,  and  to 
W.  J.  &  Arthur  G.  Bunn,  Singac.  N.  J.,  for  Boonton 
aud  Beavertown  Road,  length  22,600  iCt.,  $13,920. 

ColUngswood,  N.  J. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Jersey  City,  N.  J. — Bids  will  be  received  Apr.  28 
by  the  Bd.  of  St.  and  Water  Comrs.  for  improving 
portions  of  3  streets.  Engineer':-  estimate,  4,760  cu. 
yds.  earth  excavation,  8,510  cu.  yds.  rock  excavation, 
6.620  sq.  yds.  Belgian  paving,  8,230  lin.  ft.  curbstone. 
.fO.SSO  sq.  ft.  flagging,  etc. ;  also  for  furnishing  and 
delivering  2,000  Are  brick,  25,000  No.  River  hard 
burned  brick.  150  bhls.  American  Portland  Atlas  ce- 
ment, etc.     Geo.  T.  Bouton,  Clk. 

Cohoes,  N.  y. — On  Apr.  11  the  Common  Council 
decided  to  make  an  additional  issue  of  $20,000  bonds 
for  the  paving  of  Vllet  St.  extension.  The  work  will 
be  done  this  summer. 

Schenectady,  N.  Y. — The  building  of  a  boulevard 
from  McClellan  St.  to  the  Shakers  in  the  town  of 
Niskayuna,  a  distance  of  about  10  miles.  Is  reported 
to  be  under  consideration. 

New  York,  N.  Y. — Bids  will  be  received  Apr.  28  by 
Jacob  A.  Cantor,  Boro.  Pres.,  for  regulating  and  re- 
paving  with  asphalt  on  present  pavement  relald  as 
fouudntlon  portions  of  numerous  streets.  Engineer's 
estimate.  119,677  sq.  yds.  asphalt  pavement,  includ- 
ing binder  course.  110.4.80  sq.  yds.  old  stone  pave- 
ment, relald  as  foundation  or  In  approaches,  etc., 
3,303  cu.  yds.  concrete,  57,270  Un.  ft.  new  curbstone, 
furnished   and  set,   etc. 

Mayor  Low  has  approved  the  ordinance  proTldtog 
for  the  issue  of  $3,150,000  repaying  bonds. 


Oswego,  N.  Y. — The  Bd.  of  Superr.  has  passed  reso- 
lutions authorizing  the  expenditure  of  $49,150  for 
building  3  roads  In  this  county  under  the  Hlgble- 
Armstrong  law.  One  in  Hastings  from  Brewerton  to 
Central  Square,  to  cost  $14,700,  another  from  the 
south  line  of  Oswego  city  to  MInetto  along  the  W. 
Klver  road,  to  cost  $20,900,  and  the  other  from  the 
west  city  line  to  Fruit  Valley,  to  coat  $13,550. 

Troy,  N.  Y. — Plans  and  specifications  for  improv- 
ing under  State  direction  3.54  miles  of  the  Nassau 
and  Brainard  road  and  3.61  miles  of  the  Averill  Park 
and  Crooked  Lake  road  have  been  received  by  the  Bd. 
Superv.  from  the  State  Engr.  and  the  necessary  reso- 
lutions adopted.  The  cost  of  construction  Is  placed 
at  $34,900  and  $35,640  respectively. 

Long  Island  City,  L.  I.,  N.  Y. — ^The  following  bids 
were  opened  Apr.  16  by  Jos.  Cassldy,  Pres.  Queens 
Boro.,  for  asphalt  on  concrete  foundation — a.  Barber 
Asph.  Pavg.  Co. ;  b,  Uvalde  Asph.  Pavg.  Co. ;  c,  Con- 
tinental Asph.  I'avg.  Co.  : 

Nolt  Ave. — Jackson  to  Van  Alst  Aves. 

•d  c  -"?  -6  ii 

2  ."■  r"         3^         S^  ■«  ^ 

•§  ^§  feS         »§        fii  §        8^ 

2  o.t-_         a»        5»       to      _•§       g»» 

n  <;»        5'^"      a'^      S^>      £'■'      E^ 

» $1.04^2      $5.75     $0.76     $0.22     S0.12     $0.26 

l> 1.30  .'j.OO  .85  .25         .50  .28 

•^ 115  5.25  .80  .70         .01  .26 

9th  St. — I'ub.  School  to  Vernon  Ave. 

Asph.,      Concrete,  Blue,  curb,  Filling, 

4,;W0  725  2,600  3,500 

Bidders.  sq.  yds.       cu.  yds.  ft.  cu.  yds. 

? $107  45.75  $0.76  $0.22 

" 1.35  5.00  .90  .50 

<-' 1.20  5.25  .80  .40 

Ooshen,  N.  Y. — The  Bd.  of  Superv.  has  decided  to 
build  portions  of  4  roads  at  the  following  estimated 
costs :  Greenville-Port  Jervls  road,  $62,800 ;  Green- 
ville-Slate Hill  road,  $57,600;  West  Point-Central 
Valley  road,  $86,600,  and  undergrade  crossings.  Cen- 
tral   Valley-Turners   road,    $12,514. 

Columbus,  0. — Bids  will  be  received  Apr.  28  by 
John  A.  Connor,  Clk.  Bd.  of  Pub.  Wks.,  for  improv- 
ing portions  of  Bellows  Ave.  by  grading  and  paving 
with  macadam  or  other  substantial  material,  setting 
5-ln.  curb  and  constructing  necessary  sub  drains  and 
catch   basins. 

Toledo,  0. — Bids  will  be  received  May  18  by  the 
Bd.  Pub.  Service  for  furnishing  material  for  grading, 
paving  with  blocks  or  Trinidad  Pitch  Lake  asphalt 
on  a  6-in.  concrete,  8-In.  sand  foundations  on  por- 
tions of  7  streets.     Chas.  H.  Nauts,  City  Clk. 

Toledo,  O. — H.  G.  Jennlson,  of  Toledo,  is  reported 
to  have  secured  the  contract  to  pave  on  Starr  Ave., 
13,770  sq.  yds.,  at  $21,420.  For  detail  bids  see  Issue 
of  The  Engineering  Record  of  Apr.   11. 

Bowling  Orecn,  O. — Bids  are  wanted  Apr.  27  for 
$100,000  road  Improvement  bonds.  B.  C.  Harding 
Co.  Aud. 

Napoleon,  O. — John  Kyan,  of  Whitehouse,  O.,  is 
reported  to  have  secured  3  contracts  for  constructing 
stone  and  gravel  roads  In  Henry  Co.  at  a  t6tai  cost  of 
$50,749. 

The    Co.    Comrs.    have  sold   $62,000   road   Improve-  i 
ment  bonds. 

Findlay,  O. — John  W.  Riegle,  City  Engr.,  writes  that 
the  lowest  bid  received  on  Apr.  18  for  paving  with  block 
Defiance  Ave.,  3,360  sq.  yds.  paving  and  1,870  ft.  curb 
including  permanent  foundations  and  filler,  was  that 
of  C.  B.  Hall  &  Son,  of  Findlay,  at  20  cts.  per  cu.  yd. 
for  excav.,  36  cts.  per  ft.  for  curb  and  for  block  per 
sq.  yd.  as  follows :  Peebles,  $1.27 ;  Logan,  $1.31  ; 
Hocking  Valley,  $1.23;  Athens,  $1.27;  Nelsonvllle, 
$1.35,  and  Metropolitan.   $1.22%. 

Celina,  O. — F.  H.  Kreusch,  City  Clk.,  writes  that 
the  following  bids  for  paving  about  10.270  sq.  yds.  of 
block  or  brick  pavement  were  received  on  Apr.  7  • 
Saml.  Monroe,  Portsmouth.  $22,941 ;  T.  J.  Mulligan 
Lima,  $23,852  ;  G.  H.  HeJfner,  Celina.  $21,216  :  Philip 
ilipklnd,  Wabash,  Ind.,  $25,966;  J.  O.  Shoup,  Dayton. 
$23,682;  Trask  &-Lally,  Portland,  Ind.,  $21,744; 
Henry  Gautz.  Bowling  Green,  $23,069 ;  Kelly  Bros.. 
Portsmouth,   $20,753. 

Napoleon,  O. — It  Is  stated  that  bids  are  wanted 
May  4  for  macadamizing  Hadley  Ave.  N.  Fisher. 
Clk. 

Weston,  O. — It  Is  stated  that  bids  are  wanted  May 
11  for  6,540  sq.  yds.  of  brick  pavement  and  necessary 
drainage. 

Norristown,  Pa. — S.  C.  Corson,  Boro.  Engr.,  writes 
that  contracts  have  been  awarded  as  follows,  for  ma- 
terial required  by  Highway  &  Sewer  Dept.  during  the 
year  ending  Mar.,  1904  (bids  opened  Apr.  16)  :  To 
the  McAvoy  Brick  Co.,  of  Philadelphia,  for  vitrified 
brick  pavers,  gutter  brick  and  small  brick,  at  $15, 
$14  and  $13  per  M.  respectively ;  to  Sigler,  Smith  & 
Yocnm,  Norristown,  for  cement  at  $2.25  per  bbl. ;  to 
Lattimore  &  Fox.  Norristown,  for  granite  curb,  6x 
24  in.,  $1.10  per  ft.  set  and  granite  curb,  6,  8  and 
10-ft.  radius,  delivered  $1.55  per  ft.  and  to  the  Nor- 
ristown Brick  Co.,  Norristown,  fof  No.  1  paving  brick. 
No.  1  straight  hard  and  No.  2  hard,  at  $10,  $8.50 
and  $7  per  M.  respectively. 

Ebcnsburg,  Pa. — Bids  will  be  received  May  1  by 
Wm.  Davis,  Pres.  of  Council,  for  furnishing  and  de- 
livering f.  o.  b.  cars  1,200,000  paving  bricks ;  also  for 
grading  and  paving  portions  of  3  streets. 

Harrisburg,  Pa. — A  bill  has  passed  both  the  Senate 
and  the  House  appropriating  $6,500,000  for  road  and 
highway  improvements  in  the  State  of  Pennsylvania. 

Berwick,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Williamsport,  Pa. — Jas.  F.  Fisher,  City  Engr., 
writes  that  the  following  bids  were  opened  by  the 
Highway  and  Sewer  Com.  Apr.  16  for  (a)  14,000  sq. 
.yds.  brick  paving  on  6  in.  concrete  found.:  (6)  4  in. 
straight  curb,  per  ft.  :  (c)  reset  curb,  per  ft.,  and  (d) 
4  in.  circular  curb,  per  ft. ;  Coryell  Constr.  Co.,  Will- 
iamsport. a.  $1.94 ;  b.  60  cts.  ;  c,  20  cts.  ;  d.  $1.30. 
The  Welteroth  Co..  Williamsport.  a,  $2.01 ;  b.  70  cts. ; 
c.  30  cts. ;  d.  $1.50.  J.  U.  Fritchey  &  Son.  Lancaster, 
Pa.,  a,  $2.15  ;  6,  60  cts. ;  o,  25  cts. ;  d,  $1.50. 
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ttharvn.  Pa. — See  "Sewerase  and  Sewaee  Disposal." 

Wayimbary,  Pa. — Bids  will  be  received  May  20  by 
the  Town  Council  for  19.69S  sq.  yds.  brick  paving, 
11.960  Un.  curbing,  9,000  cu.  yds.  gradlne.  1,000  yds. 
excavating  on  portions  of  4  streets.  Address  S.  M. 
Smith,  Secy. 

Wiltetbarrt;  Pa. — The  State  Legislature  has  passed 
a  bin  providing  for  the  Improvement  of  highways  to 
the  amount  of  {6,000,000  for  the  next  6  years. 

CentervUle,  Tenn. — A  bill  has  passed  third  reading 
In  the  Senate  authorizing  Hickman  County  to  Issue 
1100,000  road  bonds. 

Sicetticater,  Tenn. — A  bill  has  passed  third  read- 
ing In  the  Senate  authorizing  the  amending  of  the 
charter  of  Sweetwater  so  as  to  allow  the  Issuance 
of  VtO,000  street  and  sewer  twnds. 

aalve*ton,  Tex. — Bids  will  be  received  Apr.  28  by 
the  Bd.  of  City  Comrs.  for  paving  approximately 
7.299  80.  yds.  with  vitrified  brick  on  portions  of  21st 
St.  and  Mechanic  St     C.  G.  Wells,  City  Engr. 

Dallat,  Tex. — The  Mayor  has  vetoed  the  ordinance 
passed  by  the  Council  appropriating  a  portion  of  the 
|25,000  bond  issue  for  the  Improvement  of  streets. 

PorUmouth,  Va. — Press  reports  state  that  bids  will 
be  received  Apr.   28  for  $100,000  grading  bonds. 

A'etrpor*  Xeic>,  Va. — Press  reports  state  that  bids 
will  be  received  May  4  for  $56,000  paving  bonds. 

Tacoma,  Wa»h. — City  Engr.  Taylor  is  preparing 
plans  and  specifications  for  about  25  miles  of  cement 
sidewalks. 

Marinette,  W<«.— Bids  are  wanted  May  15  for  pav- 
ing with  macadam  and  curbing  with  stone  on  por- 
tions of  5  streets:  also  paving  with  macadam  and 
curbing  with  cement  or  concrete  on  portions  of  Riv- 
erside Ave.     Dan  J.  Madagln,  Chmn.  Bd.  of  Pub.  Wks. 

St.  Marya,  Ont. — See  "Water." 

Uontreal,  Que. — John  R.  Barlow,  City  Surveyor, 
writes  that  on  Apr.  14  the  contract  for  an  asphalt 
oavlng  plant  bids  for  which  were  opened  Feb.  26.  was 
awari&d  to  the  Warren  Bros.  Co.,  of  New  York,  N.  X., 
for  »1 3.000. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

yew  Decatur,  Ala. — The  gas  and  electric  plants  are 
stated  to  have  been  purchased  by  New  York.  Boston 
and  Cincinnati  parties ;  $50,000  will  be  expended  in 
Improving  the  plants.  The  new  company  will  fur- 
nish electric  power  to  factories  and  will  build  a  cold 
storage   and  Ice  plant 

Berkeley,  Cal. — The  Town  Trns.  are  stnted  to  have 
granted  to  the  Bav  Counties  Power  Co.  a  franchise  for 
28  yrs.  to  maintain  its  poles  and  lines  In  Berkeley. 

Ft.  Roseerana,  Cal. — See  "Government  Work." 

Oroville,  Cal. — A  press  report  states  that  the  Val- 
ley Counties  Power  Co.  Is  preparing  to  install  a  plant 
on  French  Creek  above  Oroville.  The  location  of  the 
plant  will  be  on  the  north  fork  of  Feather  River. 

ft.  Collina,  Colo. — T.  H.  Garrett  City  Clk.,  writes 
that  it  was  voted  Apr.  7  to  grairt  a  franchise  for  a 
gas  plant. 

Atlanta,  Ga. — The  Georgia  By.  &  Electric  Co.  has 
secured  the  contract  for  lighting  the  city  for  5  years 
at  $75  per  yr.  for  arc  lights  and  $33.75  for  incan- 
descent lights. 

Reaburg,  Idaho. — The  Snake  River  Electric  Light 
&  Power  Co.,  Ltd.,  of  Rexburg,  has  been  Incorporated, 
with  a  capital  of  $100,000,  by  Jas.  H.  Wilson,  John 
II.  Hendricks,  and  others. 

Saybrook.  III. — H.  W.  Dahl,  Village  Clk.,  writes 
that  It,  Is  proposed  to  construct  an  electric  light  plant, 
to  cost  about  $6,000 :  he  also  states  that  private  par- 
ties are  talking  of  putting  in  a  plant.  >Jotblng  defi- 
nite has  been  decided  on. 

Bprinf/fleld,  III. — The  plants  of  the  Springfield  Gas 
Co.,  the  Springfield  Electric  Light.  Heat  &  Power  Co., 
the  Peoples  Hot-Water  Htg.  &  Electric  Co.,  and  the 
Consoll&ted  Ry.  Co.  are  reported  about  to  be  ab- 
sorbed by  an  Eastern  syndicate,  which  contemplates 
extensive  Improvements. 

Centrolia,  III. — The  Merchants'  Light  Co.  Is  report- 
ed organized  to  construct  an  electric  light  plant. 

Wabaih,  Ind. — The  Council  Is  stated  to  h»ve  re- 
ceived a  proposition  from  the  Wabash  Electric  Light 
Co.,  which  franchise  will  expire  on  July  1,  for  a  re- 
newal of  the  electric  lighting  contract  for  5  years. 
The  company  proposes  to  Install  100  arc  lights  at  $80 
per  yr.  ea.,  with  $70  per  yr.  for  an  additional  25 
lights,  or  an  average  of  $78  per  yr.  for  the  125  lights. 

Bluffton,  Ind. — The  Conncll  has  awarded  to  the 
Olds  Constr.  Co.,  of  Ft  Wayne,  the  contract  for  a 
complete  Incandescent  and  street  lighting  plant,  for 
$24,950. 

Terre  Haute,  Ind. — The  Citizens*  Mutual  Htg.  Co. 
Is  having  plans  prepared  for  a  complete  heating 
plant     Address,  John  T.  Beasley. 

Anderton,  Ind. — The  Home  Htg.  Co.  has  employed 
Geo.  Vincent,  of  Indianapolis,  to  prepare  plans  for  a 
■team  beating  plant 

BUchart,  Ind. — C.  H.  Wright  Is  reported  Interested 
In  the  construction  of  a  beating  plant  In  this  city. 

IjOogootee,  Ind. — The  Town  Council  has  taken  steps 
toward  the  erection  of  an  electric  light  and  water 
works. 

IndlanapoUt,  Ind. — The  Jones-Hogue  Co.  Is  report- 
ed incorporated,  with  a  capital  of  $10,000.  to  estab- 
lish electric  power.  lighting  and  heating  plants.  Ar- 
thor  B.  Hogue,  of  Greenwood,  and  Edw.  E.  Elliott, 
Indianapolis,  are  among  the  Incorporators. 

Hartford  City.  Ind. — It  Is  reported  that  the  Hart- 
ford City  Gas  Co.  will  construct  a  pumping  station, 
at  a  cost  of  about  $25,000. 

Oalva,  la. — Chas.  C.  Hlllen,  City  Clk.,  writes  that 
it  Ispropoaed  to  construct  a  gas  plant,  at  a  cost  of 


Oowrie,  la. — O.  T.  Blomgren,  City  Clk.,  writes  that 
a  petition  is  in  circulation  for  the  formation  of  a 
stock   company  to  put  In  a  gas  plant. 

Dea  Moinea,  la. — John  McDonald  is  rpported  Inter- 
ested In  the  construction  of  a  heating  plant. 

Grond  Mound,  la. — The  Grand  Mound  Gas  Light  Co. 
Is  reported  formed  to  Install  a  plant.  Directors  :  J. 
W.  Relhman,  W.  B.  Barber,  and  others. 

iluacatine,  la. — A  company  Is  about  to  be  formed 
here  by  the  business  men,  with  a  capital  of  $50,000, 
to  construct  an  electric  light  plant. 

.l»ii(a,  la. — Edw.  R.  Richardson,  City  Clk.,  writes 
thut  the  town  will  Install  a  gasoline  gas  plant. 

.iahland.  Ky. — Bids  will  be  received  May  4  by  K.  C. 
Richardson,  City  Clk.,  for  lighting  the  streets  with 
2.000  c.p.  arc  electric  lights,  for  a  term  of  5  and  10 
yrs. 

Crowley,  La. — Electric  light  and  water  works  bonds 
amounting  to  $100,000  have  been  sold. 

Mancheater,  Maaa. — At  a  town  meeting  Apr.  13  It 
was  voted  to  authorize  the  Selectmen  to  grant  loca- 
tions for  an  underground  system  of  electric  lighting 
to  a  corporation  now  forming,  providing  the  corpora- 
tion give  the  town  an  option  to  purchase  the  property 
at  any  time  within  5  years. 

Ipawich,  Maas. — The  citizens  are  stated  to  have 
voted  Apr.  18  to  appropriate  $25,000  for  the  estab- 
lishment of  a  municipal  electric  light  plant 

Swamy,  Mich. — The  I.  Stephenson  Co.,  of  Mari- 
nette, Wis.,  is  stated  to  have  decided  to  develop  the 
water  power  on  lOscanaba  IJlver,  at  Swanzy.  About 
1,100  11. -P.  will  be  generated  and  transmitted  to  Ish- 
peming  and  Negauuee. 

South  Stillwater,  Minn. — It  is  stated  that  bids  are 
wanted  May  5  for  $23,000  water  and  light  bonds. 

Renville,  Minn. — C.  L.  Tenney,  of  Chicago,  111.,  Is 
stated  to  have  secured  the  contract  to  install  a  gas 
plant  for  about  $8,000. 

Winona,  Minn. — The  Winona  Gaslight  Co.  Is  stated 
to  have  decided  to  lay  new  mains. 

Lake  Cryatal.  Minn. — C.  D.  Ott,  Recorder,  writes 
that  it  was  voted  Mar.  23  to  issue  $12,000  bonds  for 
an  electric  light  plant  and  power  house. 

Norborne,  Mo. — The  Norborne  Electric  Light  & 
Power  Co.  has  been  Incorporated  to  furnish  light  and 
power ;  capital,  $10,000.  Incorporators :  J.  L.  Wil- 
son, Jas.  W.  Cunningham,  and  others. 

Joplin,  Mo. — The  ordinance  granting  a  gas  fran- 
chise to  M.  M.  Sweetman  was  passed  by  Council  on 
Apr.   10th. 

Louiaiana,  Mo. — The  Louisiana  Gas  &  Electric  Light 
Co.  has  been  incorporated  to  furnish  gas  for  heating 
and  lighting;  capital.  $50,000.  Timothy  T.  Beach,  of 
Lincoln,   111.,   is  one  of  the  incorporators. 

Oreat  Falla,  Mont. — An  ordinance  has  been  passed 
by  Council  granting  John  D.  Ryan  a  franchise  for  an 
electric  light,  heating  and  power  plant 

Oarijincr,  Mont. — The  Gardiner  Electric  Light  & 
Water  Co.  has  been  incorporated,  with  a  capital  of 
$15,000,  to  establish  and  maintain  an  electric  light 
plant  and  water  system,  incorporators :  J.  C.  Mc- 
Cartney, Lawrence  Link,  and  others. 

Lincoln,  Xeh. — Geo.  L.  Campen.  City  Engr.,  writes 
that  the  citizens  voted  Apr.  7  to  issue  $63,000  bonds 
for  a  municipal  electric  light  plant.  Bonds  have  been 
ordered  for  sale  by  Council.     B.  C.  Fox,  City  Treas. 

Oaccola,  Neh. — This  town  Is  reported  to  have  voted 
for  electric  street  lighting. 

Mancheater,  N.  H. — A  contract  with  the  Manches- 
ter Traction,  Light  &  Power  Co.,  for  lighting  of  the 
city  at  $90  per  arc  light  of  2,000  c.  p.,  and  to  ex- 
tend over  a  term  of  5  yrs.,  was  practically  agreed 
upon  on  Apr.  14  by  the  Bd.  of  Mayor  and  Aldermen, 

Hammontnn,  N.  J. — The  Town  Council  is  stated  to 
have  granted  the  Hammontown  &  Egg  Harbor  City 
Gas  Co.  a  franchise  to  lay  gas  mams  through  the 
streets,  and  construct  a  gas  plant. 

Schenectady,  y.  Y. — The  Buckley  Constr.  Co.  Is 
stated  to  have  secured  the  contract  for  constructing 
a  power  station  for  the  General  Electric  Co.  for  about 
$90,000. 

ninghamton,  N.  Y. — Arthur  W.  T,  Back,  Clk.  Bd. 
Superv.,  writes  that  contracts  for  the  county  heating 
and  lighting  plant  (bids  opened  Apr.  20)  have  been 
awarded  as  follows :  Building,  to  Mason  1.  Ford,  Bing- 
hamton,  for  $14,417  :  heating  to  Uunyon  &  Ogden,  for 
$2,800,  and  electricity,  to  G.  &  E.  Electric  Co.,  for 
$2,215. 

Brocton,  N.  Y. — Bids  will  be  received  May  2  by  G. 
C.  Harmon,  Village  Clk.,  for  $10,000  electric  light 
bonds. 

Greenport,  L.  I.,  N.  Y. — The  citizens  are  reported  to 
have  voted  Apr.  16  to  issue  $20,000  bonds  to  enlarge 
and  extend  village  electric  light  and  power  plant,  and 
water  works. 

Greene.  N.  Y. — Edgar  B.  Kay,  of  the  College  of  Civil 
Engineering,  Ithaca,  has  been  employed  by  Bd.  of 
Water  &  Light  Comrs,  to  prepare  the  plans  and  super- 
lnt»nd  the  work  of  Installing  a  combined  water  works 
and  electric  light  plant,  to  cost  $40,000. 

Coopcratown,  N.  D. — The  Northwestern  Electric 
Co.,  of  Fargo,  Is  reported  to  have  secured  a  franchise 
for  a  lighting  plant. 

Akron,  0. — It  Is  reported  that  Akron  Gas  Co.  will 
expend  $100,000  In  enlarging  its  plant  the  coming 
summer. 

Deahlcr.  O. — The  plant  of  the  Deshler  Electric  Light 
Co.  has  been  purchased  by  the  Flndlay  Natl.  Bank. 
It  Is  reported  that  $8,000  will  be  expended  In  Improv- 
ing the  plant. 

Tillamook.  Orc.^Thc  City  Council  Is  stated  to  have 
granted  C.  E.  Hadley  a  franchise  to  Install  an  electric 
light  Hvstem.  It  is  proposed  to  get  the  power  from 
north  fork  of  Wilson  River,  and  the  plant  will  be  put 
Id  this  summer,  at  a  cost  of  $10,000. 


Berlin,  Pa. — The  citizens  are  stated  to  have  voted  to 
Issue  $15,000  bonds  for  an  electric  light  plant. 

Lebanon,  Pa. — The  Council  has  passed  a  resolution 
authorizing  the  I'olice  and  Lighting  Com.  to  secure 
bids  for  street  lighting  for  a  term  of  1,  5  or  10  years, 
for  150  or  more  arc  lamps,  each  of  2,000  c.p. :  also  for 
100  or  more  24  c.p.  Incandescent  lamps  for  alleys.  The 
contract  proposed  will  take  effect  Dec.  31,  1904. 

Mt.  Joy,  Pa. — Dr.  J.  J.  Newpher,  representing  the 
Mt.  Joy  Light,  Heat  &  Power  Co.,  Is  stated  to  have 
petitioned  the  Council  for  a  franchise  to  lay  gas  pipes 
and  to  erect  poles  and  string  wires  in  the  borough. 

Shenandoah,  Pa. — The  Peoples  Electric  Light,  Heat 
&  Power  Co.  Is  reported  incorporated,  with  a  capital 
of   $20,000. 

Columbia,  Tenn. — The  Senate  has  passed  the  bill 
authorizing  Columbia  to  Issue  $25,000  electric  light 
Ixmds. 

Alexandria,  Va. — Fred.  Russell  is  stated  to  have 
petitioned  the  City  Council  for  a  franchise  for  an  elec- 
tric light  plant. 

.Vari/aville,  Waah. — The  Shingle  Co.  is  stated  to 
have  petitioned  for  a  franchise  for  an  electric  light 
plant. 

Ilanilolph,  Wia. — Bonds  to  the  amount  of  $5,000  are 
reported  to  have  been  voted  for  an  electric  light  plant. 

Roaaland,  B.  C. — It  is  reported  that  the  Inland 
Light  &  Power  Co.,  of  Rossland,  incorporated  with  a 
capital  of  $15,000,  will  construct  an  electric  plant 
on  Wild  Horse  Creek.  K.  L.  Burnet  and  J.  S.  Clute 
are  among  the  Incorporators. 

St.  Boniface,  Man. — Theo.  Bertand,  City  Secy., 
writes  that  the  question  of  constructing  water  works 
to  cost  $100,000  and  electric  light  plant  to  cost  $15,- 
000   is  being  considered. 

Chihuahua',  Mexico. — A  company  is  reported  organ- 
ized to  install  an  electric  power  plant  to  generate 
3,000  II. -P.  to  be  transmitted  80  miles  from  Conchas 
River  to  Chihuahua,  Mex.  Wm.  Stanley,  of  Great 
Barrlngton,  Mass.,  and  John  F.  Kelly,  of  Pittsfield, 
Mass.,  are  the  engineers  in  charge. 

Reyina,  N.  W.  Ter. — The  City  Council  is  stated  to 
have  decided  to  construct  a  system  of  water  works, 
electric  lighting  and  drainage.  John  Gait,  of  Toronto, 
Ont..  will  act  as  consulting  engineer. 

ELECTRIC  RAILWAYS. 

Monrovia,  Cal. — The  raclfic  Electric  Ry.  Co.  will  ex- 
tend its  interurban  line  from  Monrovia  up  Into  the 
mountains,  a  distance  of  several  miles. 

San  Bernardino,  Cul. — The  old  San  Bernardino  & 
Arrowhead  R.  R.,  running  from  San  Bernardino  to 
Harlem  Springs  and  Highland,  has  been  purchased  by 
.San  Bernardino  &  Highland  Electric  Ry.  The  plan  of 
the  company  is  to  equip  the  line  with  electricity. 

San  Mateo,  Cal. — Chas.  W.  Clark  and  Francis  W. 
CaroUin  are  stated  to  have  petitioned  the  Town  Trus. 
tor  franchise  and  bids  for  same  will  be  received 
June  1. 

Loa  Angelca,  Cal. — 11.  J.  Lelande,  City  Clk.,  writes 
that  the  Paclilc  Electric  Co.  has  secured  a  franchise, 
bids  for  which  were  opened  Apr.   13. 

Loa  Angelea,  Cal. — L.  C.  Brand,  of  the  Title  Guar- 
anty &  Trust  Co.  proposes  to  build,  at  a  cost  of  about 
$200,000,  a  standard-gauge  electric  railway  from  Los 
Angeles  to  Glendale,  a  distance  of  10  miles.  Power 
for  the  proposed  line  will  be  secured  from  the  Pacific 
Light  &  Power  Co. 

Ilculah  Colo. — Geo.  Peck  and  Monroe  Isor,  of  Cin- 
cinnati, 0.,  and  It.  F.  Ltmon,  of  Providence,  are  re- 
ported to  be  making  preliminary  arrangements  for 
building  an  electric  railway  from  Pueblo  to  Beulah,  a 
distance  of  30  miles. 

East  St.  Louia,  III. — The  St.  Louis  Transit  Co.  Is 
reported  to  have  in  contemplation  the  erection  of  a 
power  house  here.  .C.  A.  Moreno,  Ch.  Engr.,  3901 
Park  Ave.,  St.  Louis,  Mo. 

Lincoln,  111. — The  Lincoln  Electric  R.  R.  Co.  has 
been  incorporated,  with  a  capital  of  $6,000,  to  build 
an  electric  railway  here.  Incorporators :  D.  H.  Harts, 
E.  G.  King  and  A.  D.  Cadwallader. 

Carpentcrsville,  111. — The  Elgin,  Aurora  &  Southern 
Traction  Co.  Is  planning  an  extension  from  Carpen- 
tcrsville to  Crystal  Lake. 

MoUne.  III. — The  Moline,  East  Moline  &  Watertown 
Ry.  Co.  has  secured  a  franchise  for  the  extension  of 
its  lines  through  Rock  Island  County. 

Springfield,  III. — See  "Power  Plants,  Gas  and  Eilec- 
trlrlty." 

Rock  Falla,  III. — The  preliminary  survey  is  being 
made  for  the  line  of  the  Rock  River  Traction  Co. 
from  Rock  Falls  to  Prophetstown,  Spring  Hill. 
Geneseo,  Moline  and  Rock  Island.  The  power-house 
will  be  located  in  Prophetstown,  B.  E.  Andrews, 
Vlce-Pres. 

Madiaon,  Ind. — The  Jefferson  Co.  Comrs.  are  stated 
to  have  granted  a  franchise  to  Hubbard,  Yoder  &  Co., 
of  Indianapolis,  for  an  electric  railway  from  Madison 
to   Hanover. 

Richmond,  Ind. — Gus  M.  Hodges,  of  Richmond,  is 
reported  interested  in  the  construction  of  an  electric 
railway  to  parallel  the  Pennsylvania  from  Richmond 
to  New  Castle. 

Laportc,  Ind. — The  Chicago  &  South  Shore  Ry.  Co, 
will  Increase  Its  capital  from  $300,000  to  $1,000,000. 
to  provide  for  the  construction  of  a  line  from  Laporte 
to  South  Bend. 

Valparaiao,  Ind. — The  City  Council  has  granted  a 
franchise  to  the  Union  Traction  Co.  of  Indiana.  A.  T. 
Black,  Ch.  Engr,,  Anderson. 

Vinccnnea,  Ind. — The  Citizens  St.  Ry.  Co.  proposes 
lo  build  a  new  power  house  this  year. 

New  Caatle,  Ind. — The  Council  has  granted  a  fran- 
chise to  the  Union  Traction   Co. 

ycin  Albany.  Ind. — Victor  W.  Lyon,  of  Jefferson- 
vllle,  is  making  a  survey  from  New  Albany  to  Cory- 
don,  for  an  electric  railway,  about  20  miles  In  length. 
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Terre  Haute,  Ind.- — The  City  Council  has  granted  a 
30-year  franchise  to  O.  E.  Adams  and  H.  D.  Falls, 
known  as  the  Brazil  Electric  Co.,  for  an  electric  rail- 
way. 

Sioux  City,  la. — The  plans  for  Improving  the  prop- 
erty of  the  Sioux  City  Traction  Co.,  at  a  cost  of  about 
$1,500,000,  have  been  approved  by  the  directors  of  the 
company.  This  includes  the  work  of  making  the  en- 
tire system  standard  gage,  extending  5  city  lines, 
double-tracking  one  line,  tearing  up  another  line  and 
binding  the  Sioux  City  (Neb.)  line  to  Crystal  Lake, 
Neb.,  the  enlarging  of  the  power  plant  and  the  erec- 
tion of  a  car  house. 

Clianute,  Kan. — The  City  Council  has  granted  a 
25-yr.  franchise  to  J,  P.  McUramm,  of  Galena. 

Somerset,  Ky. — A  franchise  for  a  line  to  enter  this 
city  has  l)een  sold  to  Judge  Faulkner,  of  Lexington, 
who  proposes  to  build  an  electric  railway  from  Som- 
erset to  Monticello. 

.Veic  Orleans,  La. — P.lds  are  wanted  by  the  City 
Comntroller  for  the  purchase  of  a  street  railway  fran- 
chise in  the  5th  Dist.  of  city.  T.  W.  Campbell,  Clk.  of 
Council. 

Laurel,  Md. — The  Laurel  Traction  Co.  has  been  in 
corporated  to  build  a  third  line  in  Laurel  and  vicin- 
ity. Chas.  J.  Fox.  of  Philadelphia.  Pa.,  and  Edw.  T. 
Kenton.  Jr.,  of  Prince  George  County,  Md.,  are  in- 
terested. 

Cumberland,  Md. — The  Cumberland  Electric  Ry.  Co. 
has  secured  a  25-yr.  franchise  for  the  construction  of 
a  number  of  new  lines  here. 

Whitinsville,  Mass. — The  Worcester  &  Blackstone 
Valley  St.  Ry.  Co.,  of  Millbury,  proposes  to  extend  its 
line  from  WhitinsTllle  to  Bast  Douglas,  through  South 
Sutton. 


Springfield,  Mass. — The  state  K.  U.  Comrs.  have  ap- 
proved an  issue  of  $1,500,000  bonds  by  the  Springfield 


-The  State  R.  R.  Comrs.  have  ap 
by 
St.  Ry.  Co.     Of  the  proceeds  $250,000  are  to  be  used 


for    improvements   and    betterments. 
Supt.,  Springfield. 


Geo.    W.    Cook, 


Coopersville  Mich. — The  Grand  Uapids,  Grand 
Haven  &  Muskegon  Electric  Ry.  will,  it  is  reported, 
build  a  branch  from  Coopersville  to  Ravenna,  a  dis- 
fance  of  12%  miles.  Thos.  F.  Carroll,  Vice-Pres., 
tlrand   Rapids. 

Hopewell,  N.  J.— The  Trenton,  Pennington  &  Hope- 
well St.  Ry.  Co.  has  secured  a  franchise  in  Hopewell. 
P.  E.  Hurley,   Supt.,  Trenton. 

Burlington,  K.  J. — The  Council  has  granted  the  Peo- 
ple's Traction  Co.  a  franchise  to  build  a  line  on  High 

Jamestown,  N.  Y. — Contracts  are  about  to  be  let 
by  the  Chautauqua  Traction  Co.  for  the  construction 
and  equipment  of  its  propo'?ed  road  between  Lake- 
wood  and  Mayvllle,  a  distance  of  19  miles.  Four  250- 
Kw.  generators  and  six  200-II.-P.  boilers  will  be  re- 
quired.    A.   N.  Broadhead,  of  Jamestown,  Pres. 

Hoosick  Falls,  N.  Y. — A  charter  has  been  granted 
by  the  Vermont  Legislature  for  an  electric  railway 
from  Bennington,  Vt.,  to  the  Massachusetts  State  line 
at  Williamstown,  where  a  short  extension  of  the 
Hoosac  Valley  St.  Ry.  would  connect  the  line  with 
North  Adams  and  Plttsfleld.  Terminals  will  be  at 
Great  Barrington.  Mass.,  and  Bennington,  a  distance 
of  60  miles.  Among  the  incorporators  are  :  C.  H.  Cut- 
ting, H.  II.  Hanle.y,  H.  W.  Clark  and  C.  Q.  Richmond, 
of  North  Adams.  Mass. 

Jamestown,  A',  r, — The  Council  has  granted  a  fran- 
chise to  the  Jamestown  &  Warren  Traction  Co.  It  will 
be  19  miles  in  length,  passing  through  Ackley,  Russell 
and  North  Warren.     D.  II.  Siggins,  Pres. . 

Hammondsport,  N.  Y. — F.  J.  Kllpatrlck  and  John  F. 
Tuerk,  of  New  York.  N.  Y.,  are  stated  to  have  se- 
cured a  franchise  in  Hammondsport.  They  have  in 
contemplation  the  construction  of  an  electric  railway 
from  Ilammondsport  to  Bath. 

Auburn.  N.  Y. — It  is  stated  that  arrangements  have 
been  made  with  the  Knickerbocker  Trust  Co.  of  New 
York,  to  finance  the  proposed  electric  railway  between 
Ithaca  and  Auburn.  The  road  will  pass  through  Port- 
land, Ludlowvllie,  Lake  Ridge.  King  Ferry,  Poplar 
Ridge  and  Auburn.  Isaac  P.  Hazard,  of  Poplar  Ridge, 
Pres. ;  Sherman  Collins,  of  Ithaca,  Secy. 

Ceres,  N.  Y. — A  survey  is  being  made  for  an  exten- 
sion of  the  Olean  St.  Ry.  from  Ceres  to  Shingle  House, 
a  distance  of  about  4  miles.  I.  W.  Mlldr,  Supt., 
Olean. 

Wapakoneta,  0. — The  Auglaize  Co.  Comrs.  and  the 
Town  Council  have  granted  franchises  to  the  San- 
dusky-Southwestern  Ry.  Co.  II.  A.  Sparks,  Ch.  Engr., 
Wapakoneta. 

Bucyrus,  O. — The  Crawford  Co.  Comrs.  have  grant- 
ed a  franchise  to  C.  A.  Linn  and  others  for  an  electric 
railway  from  Marion  to   Bucyrus. 

Columbus.  O. — The  Columbus.  Delaware  &  Marlon 
Ry.  Co.  will  expend  a  large  amount  of  money  In  Im- 
proving both  the  railway  and  lighting-  systems.  Lee 
n.  Fisher,  Mgr..  Delaware. 

The  Columbus,  Marysvllle  &  Bellefontalno  R.v.  Co. 
has  been  Incorporated,  with  a  capital  of  $25,000,  by 
W.  H.  Luchtenberg,  M.  B.  Earnhart  and  others,  to 
construct  an  electric  railway  between  Columbus, 
Marysvllle   and   Bellefontalne. 

Coshocton,  O. — It  Is  reported  that  Tucker,  Anthony 
&  Co..  of  Boston,  Mass.,  have  secured  control  of  a 
water  power  near  Coshocton,  and  will  erect  a  power 
house  there  for  the  proposed  line  from  New  Philadel- 
phia to  Newark. 

Maumee,  0. — The  Council  has  granted  a  25-year 
franchise  to  tho  Toledo  Urban  &  Interurban  Ry.  Co.. 
which  Is  promoted  by  Thos.  II.  King,  H.  B.  Rlggs,  of 
Toledo,   and   others. 

Washington  ('.  H..  O. — The  Columbus  &  Washington 
Ry.  Co.  has  been  Incorporated,  with  a  capital  of  $10,- 
000,  by  Richard  Emory.  Otto  Ehrlng  and  others.  This 
Is  an  Appleyard  proposition  and  contemplates  the  ex- 
tension of  the  Columbus,  Grove  City  &  Southwestern 
line  to  Washington  C.  II. 

Ma/rysrille.  O. — The  Co.  Comrs.  have  granted  a  fran- 
chise through  the  county  to  the  Toledo,  Columbus, 
Springfield   &   Cincinnati   Traction    Co. 


Dayton,  0. — The  Oakwood  St.  Ry.  will  extend  its 
line  to  Salem  Hill  and  the  City  Ry.  Co.  will  extend 
Its  Green  Line  and  build  a  new  line  on  Bway.  to  W«st 
Dayton  View. 

The  Union  Traction  Co.  has  been  Incorporated,  with 
a  capital  of  $.">.000,  by  W.  H.  Clapper  and  others,  to 
build  a  union  freight  station  with  a  loop  line. 

Nanticoke,  Pa. — It  is  proposed  to  extend  the  Peo- 
ples' St.  Ry.  to  Berwick,  20  miles  from  Nanticoke. 

Lenape,  Pa. — The  West  Chester  St.  Ry.  Co.  has 
completed  arrangements  for  a  new  power  house  at 
Lenape,  on  the  West  Chester-Kennett  extension.  The 
building  will  he  of  brick,  60x80  ft,  and  2  stories  in 
height.  The  stack  will  be  of  terra  cotta  brick,  C  ft. 
In  internal  diameter  and  125  ft.  high.  The  equip- 
ment will  consist  in  part  of  four  250-H.-P.  boilers, 
2  engines  and  two  300-Kw.  generators.  The  Baker 
Engineering  &  Machine  Co.,  of  Philadelphia,  is  do- 
ing the  architectural  planning. 

La  Anna,  Pa. — A  charter  has  been  granted  to  the 
Mt.  Pocoro,  La  .\nna  &  Newfoundland  Ry.  Co.  for 
an  electric  railway  between  Mt.  Pocoro  and  La  Anna, 
a  distance  of  12  miles.     John  B.  Williams,  Pres. 

Beaver  Falls,  Pa. — Charters  have  been  granted  to 
the  Beaver  Falls  Electric  St.  Ry.  Co.  and  the  Beaver 
&  Brldgewater  Electric  Ry.  Co.,  to  construct  an  elec- 
tric railway  connecting  the  boroughs  of  Beaver. 
Brldgewater  and  Beaver  Falls.  John  Warren,  of 
Beaver  Falls ;  Wm.  A.  Park,  of  Beaver,  are  among 
the  directors. 

Freedom,  Pa. — The  Boro.  Council  has  passed  an  or- 
dinance granting  a  franchise  to  the  North  Rochester 
Electric  St.  Ky.  Co. 

Greenville,  S.  C. — Dr.  Geo.  E.  Coughlln,  of  Indian- 
apolis, Ind.,  is  interested  In  the  construction  of  an 
electric  railway  from  Greenville  to  Anderson. 

Seattle,  Wash. — Jas.  McMurray,  of  Chicago,  111.,  is 
reported  interested  in  the  construction  of  an  electric 
railway  between  Seattle  and  Everett.  Geo.  A.  Yuille. 
of  Chicago,  will  superintend  its  construction. 

2^610  Martinsville,  W.  Ta. — The  Wetzel  &  Tyler  R.  R. 
Co.  has  been  incorporated  to  build  an  electric  rallwav 
from  New  Martinsville  to  Sistersville ;  capital.  $'250!- 
000.  Incorporators  :  Thos.  A.  Watkins,  John  P.  Gang- 
wlsch,  Jr.,  of  Pittsburg,  Pa.,  and  others.    • 

Keystone,  W.  Fa.— TTie  Keystone  Traction  Co.  has 
been  incorporated  to  construct  an  electric  rallwav 
from  Sand  Lick  to  Maybeury  :  capital.  $25,000.  Incor 
porators  :  O.  J.  Evans.  Northfork,  W.  Va. ;  M.  Go!d 
stein.  Keystone,  and  others. 

Janesville,  Wis. — The  Council  has  granted  the 
Janesville  Traction  Co.  a  franchise  to  run  a  line 
through  the  city. 

Wausau,  Wis. — The  City  Council  has  granted  a  3."> 
yr.  street  railway  franchise  to  the  Wisconsin  Valley 
Ry.  &  Power  Co.  Company  has  now  secured  the  same 
rights  in  each  town  between  Wausau  and  Stevens 
Point. 

RAILROADS. 

Attalla,  Ala. — The  Hd.  of  Mayor  and  Aldermen  are 
stated  to  have  granted  to  the  Louisville  &  Na^vlUe 
R.  R.  Co.  a  franchise  through  the  cltv.  R.  Montfort. 
Ch.   Engr.,   Louisville,  Ky. 

Fayetteville,  Ark. — The  Ozark  &  Cherokee  Central 
R.  R.  Co.  Is  stated  to  have  decided  to  extend  its  line 
from  Payetteville  east  to  Jasper,  a  distance  of  about 
100  miles.     E.  W.  Boynton,  Ch.  Engr.,  Weiser,  Idaho. 

Marion,  Ark. — The  Memphis  &  New  Orleans  R.  R. 
Co.  has  been  Incorporated,  with  a  capital  of  $0,265.- 
000.  by  B.  L.  Winchell,  of  St.  Louis.  Mo.  :  C.  II. 
Trimble,  of  Memphis,  Tenn.,  and  others,  to  build  a 
railroad  from  a  connection  with  the  Kansas  City, 
Fort  Scott  &  Memphis,  at  or  near  the  town  of  Marlon, 
through  the  counties  of  Crittenden,  St.  Francis,  Lee. 
Phillips,  Monroe,  Arkansas,  Desha  and  Chicot,  to  a 
point  west  of  the  Mississippi  River,  a  distance  of  179 
miles.     Principal  office  to  be  at  Marion. 

Hot  Springs,  Ark, — The  Garland  Western  R.  R.  Co.. 
of  Hot  Springs,  has  been  Incorporated,  with  a  capital 
of  $1,000,000,  to  build  a  railway  from  the  southein 
boundary  of  Hot  Springs  to  a  point  near  the  center 
of  Montgomery  County,  a  distance  of  about  51  miles. 
Directors  :  Ed.  H.  .Tohnson,  S,  W.  C.  Smith,  and  oth- 
ers, all  of  Hot  Springs. 

Rochelle,  III, — Mcintosh  Bros.,  Milwaukee.  Wis., 
are  stated  to  have  secured  the  contract  for  the  con- 
struction of  40  miles  of  rallrojid  for  the  Rochelle 
Southern  R.  R.  from  Rochelle,  111.,  to  Ladd,  111. 

Kankakee,  III. — The  Chicago  &  Great  Western  Ry. 
Co.  has  been  incorporated,  with  a  capital  of  $25,000. 
to  construct  a  line  from  the  north  line  of  Cook  Co.  to 
the  south  boundary  of  Kankakee  County.  Incorpora- 
tors :  John  T.  Evans.  Herbert  T.  Dnncombe.  David 
Plummer,  and   others,  all  of  Chicago. 

Oreenflvld,  111. — The  Burlington  R.  R.  Co.  is  stated 
to  have  decided  to  build  a  line  from  Greenfield  to  Wln- 
terset  and  Norwalk.  W.  L.  Breckinridge,  Ch.  Engr., 
Chicago. 

Clyde,  III. — The  Chicago.  Burlington  &  Qulncy  R.  R. 
Co.  is  about  to  increase  facilities  In  Its  Hawthorne 
yards  at  Cl.yde,  Involving  an  expenditure  of  probably 
$300,000.  The  plans  Include  a  round  house  and  a  30- 
Stall  engine  house.  W.  L.  Breckinridge,  Ch.  Engr., 
Chicago. 

Indianapolis,  Ind. — The  Union  Ry.  Co.  has  employed 
Thos.  H.  .Tohnson,  of  Pittsburg,  Pa.,  to  prepare  plans 
for  a  general  s.vstem  of  track  elevation  of  all  the 
railroads  entering  this  city. 

Pella,  la. — The  Iowa  Ry.  Co.  has  been  incorporated, 
with  a  capital  of  $135,000,  to  construct  a  short  line, 
about  4  miles  in  length,  from  Pella  south  to  Howell, 
fo  connect  with  the  Wabash.  Incorporators :  Ijlstou 
McMillen,  T.  J.  Price,  and  others.  Principal  olHce 
to  be  at  Oskaloosa. 

i^yracnse,  Keb. — A  preliminary  survey  Is  being  made 
liv  the  Santa  Fe  through  Beaver  County.  Okla.,  on 
the  proposed  line  from  Syracuse.  Kan.,  to  a  point  south 
of  Albuqiierque,  N.  M.  W.  B.  Storey,  Ch.  Engr.,  To- 
peka,  Kan. 


Philadelphia  Pa. — Press  reports  state  that  the 
Phlla.  &  Reading  Ry.  Co.  has  prepared  plans  to  ele- 
vate its  9th  St.  tracks.  The  general  plans,  according  to 
Vice-Pres.  Theo.  Voorhees,  of  Philadelphia,  provide  for  a 
solid  roadway  between  retaining  walls  as  tar  as  Gir- 
ard  Ave.,  with  steel  bridges  over  the  intersecting 
streets.  North  of  Glrard  Ave.  the  right  of  way  ex- 
tends from  house  line  to  house  line,  and  at  city's'  sug- 
gestion plans  call  for  an  open  steel  elevated  structure 
as  far  as  Jefferson  St.  Beyond  that  point  and  as  far 
as  Cumberland  St.  the  elevated  will  again  be  a  solid 
roadbod  between  retaining  walls,  the  entire  width  of 
company's  right  of  way. 

Olcn  Loch,  Pa. — Contracts  for  constructing  sections 
of  the  double  track  road  for  the  Pennsylvania  R.  R. 
Co.  from  Thorndale  to  Glen  Loch  are  stated  to  have 
been  awarded  as  follows :  Glen  Loch,  Section  No.  4— 
About  80,000  cu.  yds.  excav.,  masonry  for  4  under- 
grade bridges  :  masonry  for  one  overhead  road  bridge  ; 
operation  7,000  ft.  long;  to  Belter,  Curtis  &  Hill. 
Bradford  Hills,  Section  No.  7—450,000  cu.  yds.  excav., 
masonry  for  3  undergrade  bridges ;  about  8,500  ft.  in 
length  :  to  P.  F.  Brendlinger.  of  Philadelphia.  Thorn- 
dale.  Section  No.  10-170,000  cu.  yds.  excav,  masonry 
for  0  undergrade  bridges  ;  length  8,500  ft. ;  to  P.  Mc- 
Manus,  Philadelphia. 

Hillsdale,  Pa. — .T.  C.  McAtee,  of  Clearfield,  and  J 
D.  Ake.  of  Hillsdale,  will  build  a  railroad  from  Gypsy 
to  Hillsdale.  The  line  will  be  called  the  Hooverhurst 
&  Southwestern  R.  B. 

Aiken,  8.  O. — Artie  Legare,  Jas.  G.  Gulngnard,  and 
other  engineers,  are  reported  to  be  making  a  pre- 
liminary survey  for-  a  railroad  from  Columbia  to 
Aiken,   a   distance  of  about   47   miles. 

PUBLIC  BUILDINGS. 

Little  Rock,  Ark. — Plans  and  specifications  will  be 
received  May  12  by  the  Bd.  of  Trus.  of  State  Chari- 
table Instlt.  for  erecting  2  annexes  at  the  Arkansas 
State  Lunatic  Asylum,  Little  Rock,  to  cost  not  ex- 
ceeding $140,000.     John  H.  Page,  Secy. 

Fresno,  Cal, — It  is  stated  that  bids  are  wanted  May 
4  for  erecting  a  fire  engine  building  on  Block  2,  Fish- 
ers Addition.     J.  B.  Johnson,  City  Clk. 

TcnleytoKn,  D.  C. — Bids  are  wanted  Apr.  30  for 
erecting  a  substation  building  for  the  Police  Dept.  on 
Tenleytown  road.     John  Biddle,  Comr.,  D.  C. 

.Athens,  Ga. — The  contract  for  the  erection  of  the 
city  hall  is  stated  not  to  have  been  awarded  as  the 
bids  were  in  excess  of  the  $40,000  appropriation.  W. 
J.  Beelan.  of  Macon,  is  reported  to  have  submitted 
the    lowest  bid,    $46,374. 

Washington.  Ga. — Bids  will  be  received  by  the  Co. 
Comrs.  of  Roads  &  Revenues  until  May  12  for  erecting 
a  court  house  according  to  plans  prepared  by  Frank  P. 
Milburn.  Archt.,  Columbia,  S.  C.  R.  D.  Callaway. 
Chran. 

Boise  City,  Idaho. — Bishop  Funsten  is  reported  to 
be  having  plans  prepared  for  an  addition  to  St.  Luke's 
Hospital,  to  cost  $50,000. 

Lincoln.  III. — Press  reports  state  that  bids  will  be 
received  May  11  by  the  Co.  Comrs.  for  erecting  a 
court  house.     J.    M.   Deal,   Archt. 

Lafayette,  Ind. — The  Bd.  of  Trus.  of  Lafayette 
Soldiers'  Home  will  soon  receive  bids  for  the  installa- 
tion of  a  heating  plant,  to  cost  $35,000. 

Liberty,  Ind. — Rev.  J.  J.  Wade  writes  that  all  bids 
received  Apr.  15  for  erecting  the  R.  C.  Church  have 
been  rejected,  and  new  bids  will  be  received  June  1. 

Purls,  Ky. — I'ress  reports  state  that  bids  will  be 
received  by  the  Co.  Comrs.  May  15  for  $150,000  court 
house  bonds. 

Louisville,  Ky. — The  following  ccmtracts  are  stated 
to  have  been  awarded  for  the  superstructure  of  the 
jail  to  be  erected  here :  Structural  iron  work,  Snead 
Architectural  Iron  Works,  710  14th  St.,  $34,450; 
brick  work,  Fred  Hoertz,  1322  Beechwood  Ave.,  $19,- 
017 :  plumbing  and  drainage,  M.  J.  Duffy,  527  W. 
Market  St.,  $16,149;  electric  work,  Jos.  McWilliams 
&  Co.,   $3,663. 

lUislun.  Muss. — Bids  will  be  received  until  Apr.  27 
by  the  Park  Comrs.  for  erecting  3  stone  sanitary 
buildings  and  a  brick  storehouse.  Chas.  B.  Stratton. 
Chmn. 

Boston,  Mass. — Hollis  French  and  Allen  Hubbard. 
Engrs.,  write  that  the  contract  for  a  heating  system 
in  the  Boston  Insane  Hospital  (bids  opened  Mar.  28) 
has  been  awarded  to  A.  A.  Sanborn,  18  P.  O.  Sq., 
Boston,   for   .$44,399. 

The  following  bids  have  been  received  for  the  erec- 
tion of  a  boiler  house  for  the  new  prison  at  Deer 
Island,  Boston  Harbor  :  Mack  &  Moore,  22  Chapman 
I'l.,   $59,900,  and   Henry  McGahey,   $55,865. 

8t,  Paul,  Minn. — See  "Bridges." 

Rochester,  Minn. — F.  A.  Graves,  of  Minneapolis,  is 
stated  to  have  received  the  contract  for  the  erection 
of  the  addition  to  St.  Mary's  Hospital,  for  $46,845. 

St.  Louis,  Mo. — The  following  bids  were  opened  on 
Apr.  15  by  the  Missouri  Comn.  for  the  erection  of  the 
Missouri  Bldg.  on  World's  Fair  site :  Strehlow  & 
Phelps,  $105,480  (awarded  contract)  ;  Goldle  Con- 
struction Co.,  $109,001);  Smith  &  Eastman  Co.,  $115.- 
403;  Caldwell  &  Drake.  $122,067;  John  J.  Dunnavant 
&  Co.,  $123,543  ;  Althaus-IIelm  Bldg.  &  Constr'n  Co.  ; 
$135,598  ;  R.  W.  .Morrison  Construction  Co.,  $141,991  ; 
Henry  W.   Schlueter,  $161,000. 

The  contract  for  the  construction  of  Jerusalem,  one 
of  the  great  concessions  of  the  La.  Purchase  Expos., 
has  been  awarded  by  the  Jerusalem  Exhibit  Co.  to 
John  J.  Dunnavant  &  Co.  ;  contract  price,  $500,000. 

Red  Lodge,  Mont. — Bids  will  be  received  Apr.  28 
by  the  Co.  Bd.  for  erecting  a  jail ;  also  for  a  heating 
plant  for  the  court  house,  jail  and  sheriff's  residence. 

Nashua,  -N.  H. — It  Is  reported  that  the  Church  of 
the  Immaculate  Conception  has  plans  for  a  new  edi- 
fice, and  Is  calling  for  bids  for  same.  Address  Rev. 
Mr.   Buckle. 

Concord,  N.  H. — Bids  will  be  received  Apr.  28  by 
the  Com.  of  Trus.  of  the  N.  H.  State  Hospital  for  fur- 
nishing material  and  erecting  wings  to  the  Rumford 
and  Chandler  buildings  ;  bids  will  also  be  received  for 
constructing  5  Iron-proof  stairways.  Wm.  M.  Butter- 
field,  Archt.,  Manchester.     J.  A.  Spalding,  Chmn. 
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Jene^  Cily,  N.  J. — Bids  will  be  reciJved  by  the 
Bd.  of  Kinaoce  until  Apr.  29  (or  erecting  public  baths 
on  Coles  St. ;  work  to  Include  plumbing,  electric  wir- 
ing. gasStilng,  Tentllatlug  and  heating.  Oliver  U. 
Perry.  Chmn. 

Roche»ler,  S.  Y. — Bids  will  be  received  May  6  by 
the  State  Comn.  In  Lunacy  at  the  Capitol,  .vibany, 
tot  Installing  engines,  generators,  electric  wirlug  and 
fixtures,  etc..  for  the  reception,  infirmury,  kitchen  and 
chronic  buildings,  connecting  corridors  and  power 
house  at  the  Kochester  Stale  Uospltal.  ti.  L.  Uelns, 
State  Archt..  Albany.    E.  H.  lloward,  Supt. 

Buttalo.  .V.  y. — See  "Water." 

lAmt  Island  Citii,  L.  I.,  V:  Y. — The  following  bids 
were  opened  Apr.  17  by  Thos.  Sturgls,  Klre  Comr., 
N.  Y.  Uty.  for  a  building  for  Hook  &  Ladder  Co.  GO, 
Jackson  Ave.  and  Kouweuhoven  St. :  Tolmie  &  Kerr, 
205  W.  30th  St.,  N.  Y.  City.  $:;a,6ST  ;  Thos.  B.  Leahy, 
J27.750:  H.  F.  Llppe  &  Bro.,  *J8,3aS ;  Geo.  Ullde- 
brand,  J29.4S0 ;  \Vm.  Home,  ?29,750 ;  James  A. 
Stevenson,  $14,U99. 

Plans  are  stated  to  have  been  filed  for  the  erection 
>f  the  65lh  I'reclnct  Station  House  at  Vernon  Ave. 
and  4th  St.  :  probable  cost.  $90,000.  Thos.  Short. 
Archt.,  3  W.   29th  St.,  X.   Y.  City. 

Brootiyn,  V.  Y. — ^The  following  bids  were  opened 
Apr.  17  by  Thos.  Sturgls,  Fire  Comr..  N.  Y.  City,  for 
a  building  for  Elnglne  Co.  124,  Hicks  St.,  near  Jorale- 
mon  St. :  Geo.  Hildebrand.  $30,330 ;  Tolmie  &  Kerr, 
205  W.  30th  St.,  N.  Y..  $31,287:  Wm.  Home,  $30,798. 

Bids  will  be  received  Apr.  29  by  Thos.  Sturgls,  Fire 
Comr.,  N.  Y.  City,  for  furnishing  material  for  erect- 
ing new  buildings  for  Ii:ngine  Co.  No.  146  and  145, 
Boro.  Brooklyn. 

A'eio  Tort,  S.  Y. — The  following  bids  were  opened 
Apr.  17  by  E.  J.  Lederle,  Pres.  Bd.  of  Health,  for 
erecting  a  nurses'  home  at  the  Kiverside  Hospital, 
North  Brother  Isl. :  John  K.  Sheehan  &  Co.,  Inc.,  160 
5th  Ave.,  $47,740;  J.  E.  Butterworth,  $49,287;  J.  C. 
Vreeiand  Bldg.  Co.,  $54,436;  G.  L.  Walker,  $57,790; 
John  J.  Tucker  &  Sons,  $58,000;  Herman  F.  Llppe  & 
Bro.,   $67,500. 

Bids  will  be  received  May  4  by  Francis  V.  Greene, 
Police  Comr.,  for  furnishing  material  for  making  and 
completing  the  repairs  and  alterations  to  the  station 
houses  of  17  precincts  and  the  Central  Dept.  Bldg. 

The  lowest  bid  received  Apr.  22  for  erecting  a 
male  servant's  dcrrmltory  at  City  Hospital,  Blackwells 
Island,  was  submitted  by  Jos.  E.  Butterworth,  2070 
Hyer  Ave.,  at  $39,597.  .1.  McKee  Borden,  Secy.  Dept. 
of  Cliarities. 

Bids  will  be  received  May  15  by  the  Bd.  of  Esti- 
mate and  ■Apportionment  (or  furnishing  material  and 
doing  interior  marble  work  In  the  Hall  <5f  Records. 
Uorgan  &  Slattery,  Archts.,  No.  1  Madison  .\ve.  Seth 
Low   (Mayor I,  Chmn. 

Bids  will  be  received  .May  ."i  by  the  Dept.  of  Bd. 
of  Health  (or  (umishing  material  to  complete  the 
foundations  for  the  scarlet  fever  pavilion  at  the  Wlll- 
ard  Parker  Uospltal,  E.  10th  St.  Ernst  J.  Lederle. 
Ph.  D.,  Pres. 

A'apoieo«,  V.  D. — Bids  will  lie  received  July  8  by 
the  Bd.  of  Co.  Comrs.  for  erecting  a  Jail.  Sam  Brand, 
Co.  And. 

Lanodon,  X.  D. — It  is  stated  that  bids  are  wanted 
Apr.  29  for  erecting  a  brick  church  for  St.  Alphonsus 
ParistL     Address  Rev.  M.  Dougherty,  Box  56. 

Baker  City,  Ore. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Philadelphia,  Pa. — The  Senate  Is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $50,- 
000  for  the  erection  of  a  building  for  the  Eastern 
Pennsylvania  Inst,  for  Feeble  Minded  and  Epileptics. 

M'iUiamiport,  Pa. — Bids  will  be  received  May  9  by 
the  Co.  Comrs.  for  furnishing  material  for  erecting 
an  annex  to  the  Lycoming  Co.  court  house.  Truman 
P.  Beitmeyer,  Archt.,  Masonic  Temple.  Saml.  Bastian, 
Chmn. 

Bencick,  Pa. — See  "Sewerage  and  Sewage  Disposal." 

Fenelton,  Pa. — It  is  stated  that  plans  are  being 
prepared  bjr  Sidney  F.  Heckert,  341  6th  Ave.,  Pitts- 
burg, for  Father  Hlckey's  Memorial  Church,  to  be 
erected  here  at  a  cost  of  $60,000. 

Providence,  R.  I. — Bids  will  be  received  Apr.  29  by 
the  Comn.  on  State  Sanltorlum  for  consumptives  for 
erecting  a  sanltorlum  in  Bnrrillvllle  Township.  C. 
Alvin  Potter,  Chmn. 

llemphi»,  Tenn. — Bids  will  l>e  received  by  the  Co. 
Court  until  May  12  for  furnishing  and  Installing  2 
boilers  and  a  heatlog  plant  in  the  court  bouse.  T. 
B.   riaynes,  Chmn. 

Bids  will  be  received  May  6  by  J.  Ed.w.  Swanstrom, 
Boro.  Pres.,  for  furnishinK  material  (or  erecting  an 
interior  public  bath  building  on  Montrose  Ave. 

Xeirport  yev»,  Va. — The  House  o(  Delegates  is 
stated  to  have  passed  a  bill  authorizing  the  issue  o( 
$100,000  Imnds  for  the  erection  of  a  municipal  build- 
ing. 

Bpokane,  Wath. — Julian  &  Williams,  of  Spokane, 
luive  prepared  plans  for  a  $75,000  R.  C.  Church  to 
l)e  erected  in  this  city. 

WoundtvUte,  W.  Va. — C.  E.  Haddon,  Warden,  writes 
tlmt  the  contract  for  a  stone  and  cement  addition  to 
North  Hall  of  the  W.  Va.  Penitentiary  (bids  opened 
Apr.  14 1  has  been  awarded  to  Diskeson  &  Beardsley, 
of  Marietta,  O.,  for  $20,645.  The  Van  Dorn  Iron 
Works  Co..  of  Cleveland,  O.,  has  the  contract  for  the 
steel  cell  work  for  $58,800. 

Berlin,  Ont. — Bids  will  be  received  until  Apr.  27  by 
Fred  Gellnas,  Secy.  Dept  I'ub.  Wks.,  Ottawa,  (or 
erecting  additions  to  the  Post  Ofllce  at  Berlin. 

Mbrortc*.- -Andrew  Carnegie  is  stated  to  have  of- 
fered the  following  cltlfs  libraries:  Oberlln,  O..  $125.- 
000 :  Bayonne,   N.  J..   $.''.0,000. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

llobUe,  Ala. — A  correspondent  writes  that  Christ 
Chorch  will  erect  a  4-storT  business  building  on  Com- 
merce St. 


San  Francisco,  Col. — It  is  reported  that  Scott  & 
Van  Arsdale  will  erect  an  8-story  brick  fireproof 
building  at  Mission  and  Jessie  Sts.,  to  cost  $215,000. 

Colorado  Springs,  Colo. — The  Colorado  Springs  & 
Interurban  Uy.  Co.  will  erect  a  car  house  here,  to  cost 
$25,000. 

Waterbury,  Conn. — Architects  Bowditcb  &  Stratton, 
of  Boston.  Mass.,  and  Griggs  &  Hunt,  of  Waterbury, 
are  preparing  plans  (or  a  new  hotel ;  estimated  cost, 
$250,000. 

.Vcic  Brilnin,  Conn. — Bids  are  wanted  Apr.  27  (or 
the  erection  ii(  a  5-storv  business  building.  50x100  ft., 
for  John  A.   Andrews  :  cost,  about  $30,000. 

WashiHgton.  D.  (', — it  is  stated  that  the  Royal  Arca- 
num Is  preparing  to  erect  in  this  city  a  building, 
probably  7  stories,  to  cost  about  $230,000. 

Chicago,  /;;.— It  Is  stated  that  Hillman  &  Co.  will 
erect  a  warehouse  at  1917  Clark  St.  The  structure 
will  ba  4  stories,  30x135  (t.,  and  cost  $40,000. 

Clyde,  III. — See  "Railroads." 
Chicago,  III, — See  "Schools." 

Chicago,  III. — Plans  are  stated  to  have  been  com- 
pleted (or  the  erection  of  the  club  house  (or  the  Union 
League  at  Jackson  ISoule.  and  Custom  House  Court ; 
approximate  iiist.  $100,000. 

It  Is  stated  that  Henry  Stauger  will  erect  a  3-story 
building  at  W.  Madison  and  Sangamon  Sts.,  at  a  cost 
of  $45,000. 

Louisville,  Kg. — The  Kentucky  Malt  &  Grain  Co. 
has  taken  out  a  permit  to  build  a  brick  addition  to 
its  plant  at  13th  and  Maple  Sts.;  cost,  $20,000. 

The  Kentucky  Tobacco  Product  Co.  will  build  a 
warehouse  at  9th  and  York  Sts. ;  cost,  $20,000. 

Holyoke.  Mas.i,—\V,  B.  Reid.  280  High  St.,  has 
prepared  plans  (or  a  3-story  brick  building,  41x90  ft., 
for  the  Holyokc  Telegram. 

Kansas  City,  Mo.  —The  following  brick  apartments 
will  be  erected :  For  Henrv  Deloy,  at  2408  Troost 
Ave.,  cost  $25,000  ;  (or  A.  W.  Mason,  at  1401  Troost 
Ave..  $25,000:  for  Mrs.  A.  Gray,  at  202  W.  30th  St., 
$15,000;  for  C.  R.  Manger,  at  2100  E.  8th  St..  *15,- 
000,  and  for  1.  J.  lledrick,  at  3220  E.  10th,  $16,000. 

Schcncctatly,  N.  Y. — Press  reports  state  that  the 
contract  will  soon  be  let  for  the  600xl50-ft.  machine 
shop   to  be  erected   here. 

Auburn,  N.  Y. — The  Syracuse  &  Auburn  Ry.  Co.  Is 
having  plans  prepared  for  a  car  shed  and  repair  shop 
to  be  erected  on  Franklin  .St.  The  structure  will  be 
1  story,  17x200-ft. 

Brooklyn,  A'.  Y. — Peter  W.  Rouss  is  stated  to  have 
purchased  a  site  at  Prospect  Park  West  and  Garfield 
PI.  for  the  erection  of  a  residence,  to  cost  $100,000. 

Wrightsville,  N.  C. — It  is  stated  that  a  hotel  will 
be  erected  at  Wrightsville  Beach,  to  cost  $50,000. 

Springfield,  O. — The  Columbus,  London  &  Spring- 
field Ry.  Co.  (C.  A.  Alderman,  Ch.  Kugr.,  Columbus) 
Is  preparing  to  erect  a  car  house  and  repair  shop  here. 

Lancaster,  O. — Bids  are  wanted  Apr.  28  for  fur- 
nishing material  and  erecting  a  3-3tory  business  block, 
75x80  (t.,  at  Columbus  and  Chestnut  Sts.,  Including 
plumbing,  electric  wiring,  etc.  John  B.  Price,  Archt, 
Rm.   30,   Martens  BIk. 

Dayton,   O. — See  "Electric  Railways." 

Pittsburg,  Pa. — The  Baltimore  &  Ohio  R.  R.  Co.  (J. 
E.  Greiner,  Engr.  Bldgs..  Baltimore)  is  reported  to 
be  having  plans  prepared  (or  warehouses  to  be  erected 
at  Ross  and  Brewery  Sts. ;  probable  cost,  $800,000. 

Eric,  Pa. — The  Lake  Shore  Lodge  o(  Odd  Fellows 
are  stated  to  have  decided  to  erect  a  building  at  11th 
and  Peach  Sts.,  to  cost  $50,000. 

Grove  City.  Pa. — Plans  are  stated  to  have  been  ap- 
proved (or  the  erection  of  a  building  (or  the  Odd  Fel- 
lows o(  Western  Pennsylvania  and  Eastern  Ohio ;  esti- 
mated cost,   $50,000. 

Richmond.  Va, — Clinton  &  Russell,  32  Nassau  St., 
New  York,  N.  Y.,  Is  reported  preparing  plans  for  an 
ofllce  building  (or  the  Mutual  Assurance  Society  of 
Va.     E.  A.  Palmer,  Principal  Agent,  Richmond. 

Petersburg,  Va. — John  K.  Peebles,  o(  Nor(olk,  Va., 
is  preparing  plans  (or  the  Randolph  Hotel,  to  be 
erected  on  Sycamore  St.  (or  Jos.  W.  and  Simon 
Seward  ;  cost  about  $50,000. 

Milwaukee,  Wis. — Herman  Nunnemacher  is  report- 
ed to  be  having  plans  prepared  (or  a  flat,  to  be  erect- 
ed on  Terrace  Ave.,  at  a  cost  o(  $75,000. 

La  Crosse,  Wis. — The  I'ark  Store  Is  reported  de- 
stroyed by   Are  Apr.   21. 

New  Yokk,  N.  Y. 

Cannon  and  Stanton  Sts,  7-story  br  lo(t  bldg ;  c, 
$35,000  :  o,  .Marcus  Schlff :  a,  Ebellng  &  Meyer. 

188  Chrystle  St,  0-story  br  tenemt  and  stores ;  c. 
$52,000 ;  o,  Friedman  &  Felnberg ;  a,  Bernstein  & 
Bernstein. 

Hester  and  Mulberry  Sts,  6-story  br  tenemt  and 
stores ;  c,  $35,000 ;  o,  David  Baum ;  a,  Horenburger 
&  Stroub. 

Houston  and  Greene  Sts,  0-story  br  lo(t  and  stores ; 
c,  $100,000 :  o  &  a,   W  G   PIqueron. 

50  Macdougal  St,  0-story  br  tenemt  and  store ;  c. 
$25,000  ;  o  &  b,  Chas  I  Welnsteln  ;  a,  G  F  Pelham. 

Ave  B  and  3d  St,  0-story  br  tenemt ;  c,  $40,000 ;  o, 
Saml  Barkin  ;  a.  Alfred  B  Badt. 

Ave  C  and  9th  St,  O-story  br  tenemt  and  stores ;  c, 
$50,000 ;  o,  Julius  Welnsteln ;  a,  Bernstein  &  Bern- 
stein. 

Ave  D  and  5th  St,  6-story  br  tenemt ;  c,  $70,000 ; 
o,  M  Jacobs  :  a,  Alfred  E  Badt. 

3  B  17th  St.  9-story  br  offices  and  stores;  c.  $120,- 
000 :  o,  Gabay  Construction  Co ;  a,  Fred  C.  Zobel. 

2'2d  St.  and  6th  Ave.  6-story  br  ofljces  and  stores ; 
c,  $30,000 ;  o,  Mrs  Wm  B  Hoffman ;  a.  Parrlsh  & 
Scbroeder. 

31  St  St  and  3d  Ave,  e-story  br  tenemt;  c,  $40,000; 
o,  John  Roth  :  a.  Gillespie  *  Carrel. 

noth  St  and  2d  Ave,  fl-story  br  tenemt :  c,  $50,000 : 
o,  WoK  Fish  ;  a,  Sass  &  Smallhelser ;  b,  Rosenberg  & 
Aaronson. 

5l8t  St  and  Madison  Ave,  3  S-story  br  dwells :  total 
c,  $135,000  :  o.  The  Joseph  A  Farley  Constr.  Co. ;  a, 
C  C  4  M  C  Thaln. 


Madison  Ave  and  20th  St,  10-story  br  tenemt ;  c, 
$320,000 ;  0,  The  Wyllys  Co  ;  a,  Howells  &  Stokes ;  b, 
Thompson-Starrett  Co. 

32  E  22d  St,  alterations  to  5-story  br  dwell ;  c,  $65,- 
000 ;  o,  Stern  &  Marks ;  a,  Louis  C  Albro. 
Brookly.n,  N.  Y. 

Clinton  and  Greene  Ave,  3-story  br  dwell ;  c,  $45,- 
000 :  o,  H.  Batterman  ;  a.  A,  Ulrleh. 

Sackett  and  Van  Brunt  Sts,  5-story  br  tenemt ;  total 
c,  $30,000 ;  o,  A  Castrucclo ;  a,  C  H  RIchter,  Jr. 

3d  Ave  and  45th  St,  3-story  br  (actory  ;  c,  $20,000 ; 
0,  M  Kurzrock ;  a,  Pohlman  &  Patrick. 

SCHOOLS. 

Pasadena,  Cul, — J.  F.  Atkinson,  of  Los  Angeles,  is 
stated  to  have  secured  the  contract  for  erecting  the 
high  school,   for   $74,777. 

Washington,  U.  C. — It  Is  stated  that  contracts  will 
soon  be  let  tor  the  plumbing  o(  various  schools  ;  prob- 
able cost,  $20,000. 

Quincy,  III. — Bids  are  wanted  Apr.  30  (or  erecting 
the  Webster  School  on  Maine  St.  DIckerson  McA(ce, 
Chran.  Joint  Com.  o£  the  Finance  aud  Bldgs.  and 
Grounds  Com.  Bd.  of  Educ. 

Chicago,  III. — R.  C.  Berlin.  131  La  Salle  St.,  is 
staled  to  have  completed  plans  (or  a  parochial  school, 
rectory,  boiler  house,  aud  heating  plant  to  be  erected 
at  Lcavltt  and  18th  St. ;  probable  cost  o(  all,  $125,- 
000. 

Chicago,  III. — Bids  will  be  received  May  1  by  the 
Com.  on  Bldgs.  and  Grounds,  Bd.  of  Educ,  for  the 
Luma  addition  on  Sacramento  Ave.,  Including  ven- 
tilating, steam  heating,  plumbing,  gas  fitting,  sewer- 
age, electrical  work,  flreproofing,  etc.;  also  for  erect- 
ing a  I'arental  School  Hospital  on  St.  Louis  Ave., 
Including  plumbing,  gas  fitting,  sewerage,  and  elec- 
trical wiring.  W.  B.  Mundle,  Archt.  of  Bd.  T.  J. 
Waters,  Ch.  Engr. 

Young  America,  Ind. — Bids  are  wanted  May  2  for 
erecting  a  school.      J.  A.  Gray,  Trus. 

Bluffton,  Ind. — Bids  are  wanted  May  4  for  erecting 
a  school  In  DIst.  No.  10,  Nottingham  Township.  A. 
W.    Sours,  Trus. 

Ooshen,  Ind.— Geo.  W.  Wehmeyer,  221  N.  6th  St., 
has  received  the  contract  for  erecting  the  high  school 
here,   for   $42,556. 

Anderson,  Ind. — T.  H.  Jones,  of  Alexandria,  Is  stat- 
ed to  have  submitted  the  lowest  bid  for  erecting  the 
high  school  and  the  American  Warming  and  Ventilat- 
ing Co.,  of  Chicago,  (or  installing  the  steam  heating 
plant,  (or  $22,647  and  $5,280  respectively. 

Terrc  Haute,  Ind. — The  Trus.  o(  Indiana  Normal 
School  will  soon  receive  bids  (or  erecting  the  Manual 
Training   School ;   estimated  cost,   $50,000. 

Centerville,  la. — Bids  are  wanted  May  4  for  erect- 
ing a  school  In  Taylor  Sub-Dlst.  No.  4.  Address  J, 
E.   Callen. 

Ledyard,  la. — Bids  are  wanted  May  9  for  erecting 
a  school.     J.  E.  B.  Worden,  Pres.  Dist.  No.  3. 

.imcs,  In. — Bids  will  be  received  May  6  (readver- 
lisement)  by  the  Bd.  of  Trus.  o(  the  Iowa  State  Col- 
lege (or  erecting  a  4-story  stone  central  building,  to 
cost  about  $300,000.  Proudfoot  &  Bird,  Archts.,  Des 
Moines. 

Kansas  City,  Kan. — Bids  will  be  received  May  4  by 
the  Bd.  of  Educ.  for  erecting  a  6-room  addition  to 
the  London  Heights  School.  Address,  W.  E.  Barn- 
hart,  Pres. 

Topeka,  Kan. — Plans  will  be  received  May  4  by  J. 
E.  Steward,  Clk.  Bd.  of  Educ,  for  a  6  and  8-room 
ward  school :  also  on  May  11  for  a  12-room  ward 
school ;  plans  are  also  wanted  (or  a  high  school. 

Madisnnville,  Ky. — The  citizens  are  stated  to  have 
voted  to  erect  a  school,  to  cost  $25,000. 

Orono,  Me. — The  Trus.  o(  the  Univ.  of  Maine  have 
accepted  the  plans  of  Thomas  &  Crowell,  of  Bangor, 
(or  a  new  .shop  for  the  mechanical  and  electrical  de- 
partments, for  which  $35,000  was  voted  by  last  Leg- 
islature. 

Baltimore,  Ud. — Ordinances  are  stated  to  have 
been  passed  providing  for  the  appropriation  of  $30,- 
000  (or  the  erection  of  a  school  at  Ramsay  and  Small- 
wood  Sts..  and  $40,000  for  a  school  at  Holllns  St. 
and  Fulton  Ave. 

Pcahoily.  Mass. — A.  E.  Wells.  Chmn.  Bldg.  Com., 
writes  that  contracts  for  a  brick  high  school  (bids 
opened  Apr.  20)  have  been  awarded  as  follows :' 
"  Masonry,  D.  P.  O'Connell,  Boston,  $31,923 ;  carpenter 
work,  J.  W.  Balcomb,  Salem.  $30,530 ;  heating,  Aetna 
Eng.  Co..  Springfield,  $7,480,  and  plumbing,  M.  E. 
Lynch,    I'eabody,    $3,179. 

New  Bedford,  Mass. — Geo.  W.  Parker,  Mayor's 
Secy.,  writes  that  the  following  bids  were  opened  on 
Apr.  15  by  Mavor  Ashley  for  erecting  a  high  school  : 
Henry  T.  Dniman,  New  Bedford,  $679,225 :  Zeblna 
B.  Davis,  New  Bedford,  $787,407:  The  B.  F.  Smith 
Co.,  Pawtucket,  R.  I..  $740.790 :  R.  L.  Fosburg  & 
Sons,  Boston,  $715,000:  The  J.  W.  Bishop  Co., 
Worcester.  $723,930 :  P.  H.  Jackson,  Brockton,  $092,- 
901.25:  Morrill  &  Whiton  Constr.  Co.,  Boston.  $724,- 
708,  and  Benttie  &  Cornell,  Fall  River,  $715,494. 

Saginaw,  Mich. — W.  R.  Burt  is  reported  to  have 
offered  this  city  $150,000  toward  the  erection  o(  a 
Manual   Training   School. 

Hirer  llougc.  Mich. — Bids  are  wanted  May  8  (or 
erecting  a  9-roora  school  In  Dist.  No.  4  Ecorse  Town- 
ship. Edw.  C.  Van  Leyen.  Archt.,  Detroit.  H.  E. 
VIsger.    Dir.    Bd.    of   School    Trus. 

St.   Paul,  Minn. — See  "Bridges." 

Dillon,  Mont. — Bids  are  wanted  Apr.  29  for  erect- 
ing an  addition  to  the  dormitory  at  the  State  Nor- 
mal College.  C.  S.  Halre,  Archt.,  Helena ;  A.  L. 
Stone,   Secy.   Executive  Bd. 

Kalisp'ell,  Mont. — Local  press  reports  state  that  bids  . 
will  be  received  until  Apr.  30  by  the  Bd.  of  Trus.  (or 
erecting   a    high    school    according    to   plans    prepared 
by   Gibson   &   Shanley,   Kallspell. 

Concord,  X.  H. — Perley  F.  Gilbert,  o(  Lowell, 
Mass.,   Is   preparing  plans  for  an  annex  to  the  high 

school. 

Ft.  Wadstrorth,  X.  Y. — Bids  will  be  received  May  4 
by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  N.  Y.  City, 
(or  Installing  electric  light  wiring,  fixtures  and  elec- 
tric bell  system  in  School  No.  34,  Boro.  Richmond. 
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Xew  York,  N.  T. — The  following  contracts  have 
been  awarded,  bids  for  which  were  opened  on  Apr. 
20  hy  C.  B.  J.  Snyder,  Supt.  School  Bidgs.,  N.  Y. 
City:  To  Jas.  Fay,  205  B.  51st  St..  for  sanitary  worit 
of  addition  to  and  alteration  in  School  No.  92,  Boro. 
of  Manhattan,  for  $6,248 ;  to  M.  B.  Foster,  171  W. 
71st  St..  tor  installing  electric  light  fixtures,  etc.,  In 
School  190,  Boro.  of  Manhattan,  for  $4,262,  and  to 
,Iohn  W.  Moore,  307  Kingsland  Ave.,  Brooklyn,  for 
completing  School  No.  5,  Boro.  of  Queens,  for  $24,700- 

Andrew  Carnegie  is  stated  to  have  offered  $250,000 
to  the  General  Society  of  Mechanics  and  Tradesmen 
of  this  city  for  the  enlargement  of  their  buildings. 

The   following  l)ids   were   opened   on  Apr.    20  by  C. 

B.  J.  Snyder,  Supt.  School  Bldgs.,  N.  Y.  City,  for  (a) 
general  construction  of  Public  School  84,  Boro.  of 
Queens,  and  ((;)  for  general  construction  of  addition 
to  and  alterations  in  Truant  School,  Boro.  of  Man- 
hattan :  Geo.  lltidebrand,  l.SGS  Bway,  a,  $198,300 
(awarded  contract)  ;  b,  $92,000.  P.  J.  Walsh,  n, 
$205,000.  Thos.  Cockerill  &  Son,  a,  $214,900;  ft, 
$98,500.  P.  J.  Kelly's  Sons,  a,  $204,368.  Myron  C. 
Rush,  a,  $204,097;  6,  $97,969.  Aug.  Braeunig,  ft, 
$89,600. 

Bids  were  opened  at  the  same  time  and  place  for 
(a)  installing,  ventilating  and  heating  apparatus  in 
School  190,  Boro.  of  Manhattan,  and  (6)  Installing, 
ventilating  and  heating  apparatus  in  New  P.  S.  6 
(65).  Boro.  of  Bronx:  Frank  Dobson,  a.  $20,300;  ft, 
$20,500 :  Jas.  Curran  Mfg.  Co.,  a,  $21,000 ;  6.  $21,- 
500.  Williams  &  Gerstle,  a,  $20,760.  Wm.  N.  Tobin, 
a,  $20,916  ;  6.  $20,491.  John  Hankin  &  Bro.,  a,  $23,- 
667;  6.  $26,097.  Blake  &  Williams,  n,  $20,994;  ft. 
$20,720.  B.  Uutzier,  178  Centre  St.,  a,  $19,568 
(awarded  contract)  ;  6.  $20,278  (awarded  contract). 
John  Neai's  Sons,  a,  $21,438;  6,  $21,918.  United 
Htg.   Co.,   ft,   $20,617. 

Bids  will  be  received  May  4  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  for  alterations  and  repairs  to 
Schools  Nos.  1,  27,  20,  35,  59,  109  and  137;  also  for 
installing  electric  light  wiring,  fixtures  and  electric 
bell   system   In    School    No.    183, 

Brooklyn,   .V.    Y. — Bids   will   be   received   May   4   by 

C.  B.  J.  Snyder.  Supt.  School  Bldgs.,  N.  Y.  City,  for 
Installing  electric  light  wiring  and  fixtures  In  School 
No.   19. 

Cleveland,  O. — Bids  are  wanted  May  8  for  erecting 
a  school  on  Down  St.  Starr  Cadwailader,  School  DIr. 
Bd.  of  Educ. 

It  Is  stated  that  bids  are  wanted  May  11  for  com- 
pleting the  Doan   St.  school.      Starr  CaKlwallader,  DIr. 

Frankford.  I'a. — The  Bd.  of  Ediic.  is  stated  to  be 
having  plans  prepared  for  an  8  room  school  to  be 
erected  at  Oxford  and  Hedge  Sts.,  to  cost  $35,000. 

.Vercersbiirfi,  Pa. — Jos.  M.  Huston.  WItherspoon 
Bidg.,  Philadelphia,  is  reported  to  be  preparing  plans 
for  a  3-story  dormitory  for  tiie  Mercersburg  Academy, 
to  cost  $30,000. 

Lawndalc.  I'a. — The  Bd.  of  Educ.  Is  stated  to  be 
having  plans  prepared  for  a  6-room  school  to  be  erect- 
ed here,  to  cost  $30,000. 

Hlooniinii  Grove,  Tei. — See  "Water." 

Lexington,  Va. — Theo.  C.  lyink,  of  St.  Louis,  Mo., 
is  preparing  plans  for  a  building  tor  the  Physical 
and  Engineering  Dept.  of  Washington  and  Lee  Univ. ; 
cost,  $30,000. 

STREET    CLEANING     AND    GARBAGE    DIS- 
POSAL. 

Oakland,  Cal. — The  Pacific  Incinerating  Co.  has 
been  incorporated,  with  a  capital  of  $35,000,  by  A. 
S.  Lllley,  W.  W.  Thurston,  and  others.  The  com- 
pany is  reported  to  have  recently  obtained  from  City 
Council  a  franchise  for  the  erection  of  a  .  garbage 
crematory  at  26th  and  Magnolia  Sts.,  which  the  resi- 
dents of  2d  Ward  are  now  fighting  In  courts. 

Sacramento,  Cal. — Mayor  Clark  In  his  annual  ad- 
dress states  that  the  construction  of  a  garbage  cre- 
matory Is  within  the  possibilities  of  an  annual  tax 
levy,  and  recommends  that  steps  be  taken  to  prevent 
perpetuation  of  existing  nuisance. 

JackKonville,  Fla. — Judge  A.  O.  Wright  is  stated  to 
have  made  a  proposition  to  the  city  to  establish  a 
garbage   plant. 

Indianapolis.  Ind. — B.  F.  Harris,  Clk.  Bd.  Pub. 
Wks.,  writes  that  Kennington  Bros,  secured  the  con- 
tract for  sprinkling  the  streets  of  the  city  at  $18.70 
for  each  10.000  ft.  of  surface,  sprinkled  twice  a  day 
and  an  additional  dollar  if  sprinkled  3  times  a  day 
(bids  opened  Apr.  15). 

Shreveport,  La. — Bids  are  wanted  May  18  for  the 
erection  of  a  garbage  crematory,  as  advertised  In  The 
Engineering  Record. 

Brooklyn,  N.  -Y. — Bids  will  be  received  Apr.  30  by 
the  Bd.  of  Park  Comrs.  for  furnishing  and  delivering 
12  sprinkling  trucks.     Wm.  R.  Wlilcox,  Chmn. 

Dallas,  Tex. — Local  press  reports  state  that  bids 
win  probably  be  received  May  1  for  street  cleaning. 
I.  A.  Moore,  City  Secy. 

Seattle,  Wash. — The  Council  has  passed  an  ordi- 
nance granting  P.  G.  Yaw  a  .30-year  franchise  for 
the  collection  and  cremation  of  garbage.  He  will 
construct  a  crematory. 

GOVERNMENT  WORK. 

Ft.  Morgan,  Ala. — Bids  are  wanted  May  25  for  an 
extension  to  and  alterations  In  Guard  House,  as  ad- 
vertised in   The  Engineering  Record. 

Ft.  Roaccrans.  Cal. — Bids  are  wanted  May  16  for 
an  electric  plant  at  this  post.  Capt.  Edgar  Jadwin, 
Corps  Engrs.,   U.   S.  A.,  Los  Angeles. 

Washington,  f).  O. — The  following  bids  were  opened 
Apr.  10  for  high  pressure  steam  boilers  at  National 
Bureau  of  Standards  Bldg.,  Washington :  Babcock  & 
Waters  Co.,  New  York,  N.  Y.,  $9,264;  Heine  Safety 
Boiler  Co.,  Philadelphia,  Pa.,  $8,884.  and  Oil  City 
Boiler  Wks.,  New  York,  N.  Y.,  $10,500. 

Washing/ton,  D.  C. — Bids  are  wanted  May  11  for 
furnishing  brass  and  iron  castings  during  the  fiscal 
year  commencing  July  1,  1903.  Wm.  M.  Meredith, 
DIr.  Bur.  of  Engraving  &  Printing,  Treas.  Dept,  Wash- 
ington. 

Bids  will  be  received  May  11  at  the  Office  of  Pub. 
Bldgs.  &  Grounds  for  furnishing  Iron  pipe  and  plumb- 
ers' supplies,  cement,  brick,  etc.,  during  year  ending 
June  30,  1904.     Address  Col.  Theo.  A.  Bingham. 


Ijeavenworth,  Kan. — Contracts  for  headquarters 
building  and  combination  barracks,  bids  for  which 
were  received  by  W.  W.  Martin,  Treas.  Western 
Branch,  N.  H.  1).  V.  S.,  at  National  Military  Home, 
Kan.,  on  Apr.  17  have  been  awarded  to  the  Miller- 
Banfleld  Bldg.  Co.,  405  Kemper  Bidg.,  Kansas  City, 
Mo.,  at  $16,840  and  $38,012  respectively.  No  bids 
were  received  for  erecting  the  Cliaplaln's  quarters. 

Portland,  Me. — Robt.  llamiljon,  Chebeaque,  Me., 
and  Smith  D.  Sawyer,  Yarmouthvllle,  Me.,  bid  for 
dredging  Camden  Harbor,  Me.,  20,600  cu.  yds.  and 
removing  boulders  (bids  opened  Apr.  14  by  MaJ.  S. 
W.  Roessler,  Corps  Engrs.,  U.  S.  A.)  26i4  cts.  per 
cu.  yd,  and  $10  per  ton  respectively. 

Local  press  reports  state  that  the  following  bids 
have  been  received  by  Capt.  A.  W.  Yates,  Q.  M., 
II.  S.  A.,  for  the  construction  of  a  pier  at  Diamond 
Island :  Philip  H.  Doyen,  Knightvllle,  $22,853 ;  Wm. 
L.  Miller,  Boston,  Mass.,  $29,843  and  $25,974;  Jas. 
II.  Ferguson,  Dorchester,  Klass.,  $36,666,  and  Mannix 
Bros.,    Portland,    $53,000. 

Ft.  Washington,  Md. — Capt.  Geo.  H.  McManus, 
Q.  M.,  U.  S.  A.,  writes  that  the  contract  for  con- 
structing cement  sidewalks  at  Ft.  Hunt,  Va.,  and  Ft. 
Washington  (bids  opened  Apr.  16)  has  been  awarded 
to  Lyons  Bros.,  of  Brookiand,  D.  C,  at  $1.32  per 
sq.  yd. 

New  Bedford,  Mass. — Capt.  Thos.  H.  Slavens,  Corps 
Engrs.,  U.  S.  A.,  of  Newport,  U.  I.,  writes  that  the 
contract  for  constructing  gran(jllthlc  walks  and  mac- 
adam roads  at  Ft.  Rodman  (bids  opened  Apr.  6)  has 
been  awarded  to  W.  A.  Murtfeldt  Co.,  31  Milk  St., 
Boston,  for  $3,756. 

Boston,  Mass. — Bids  are  wanted  May  26  for  rock 
excavation  in  Boston  Harbor,  Mass.,  as  advertised  In 
The   Engineering   Record. 

The  following  bids  for  dredging  in  (a)  Beverly  Har- 
bor, 18,000. cu.  yds.,  and  (ft)  Manchester  Harbor  were 
received  by  ('apt.  Harry  Taylor,  Corps  Engrs.,  U.  S.  A., 
Apr.  20 :  price  given  per  cu  yd.  :  Chas.  H.  Souther, 
a,  33%  cts.;  6,  38V&  cts.  Bay  State  Dredging  Co.,  a, 
'Si'A  cts.  ;  Eastern  Dredging  Co.,  a  and  b,  39  and  38 y^ 
cts.  ;  bidders  all  of  Boston. 

Minneapolis,  Minn, — The  H.  N.  Leighton  Co.,  of 
Minneapolis,  Is  stated  to  have  secured  the  contract 
for  enlarging  the  federal  building  for  $224,735. 

New  York,  N.  Y. — Col.  Amos  Stlckney,  Corps  Engrs., 
U.  S.  A.,  writes  that  bids  were  opened  as  follows  for 
dredging  on  Apr.  15  (price  given  per  cu.  yd.)  :  John 
P.  Randerson,  62  Quay  St.,  Albany,  N.  Y.,  bid  28  cts. 
for  dredging  I'ort  Jefferson  Harbor ;  R.  G.  Packard 
Co.,  130  Pearl  St.,  Jersey  City,  N.  J.,  bid  37V,.  cts. 
for  dredging  in  Flushing  Bav,  and  John  and  Jos.  Mc- 
Splrlt,  118  Wayne  St.,  Jersey  City,  N.  J.,  submitted 
the  following  bids  for  dredging;  Portchester  Harbor, 
21  cts. ;  Mamaroneck  Harbor,  27  cts. ;  Bronx  River, 
95   cts.  and  East  Chester  Creek,  45   cts. 

The  following  bids  were  received  at  the  same  time 
for  constructing  stone  breakwater  at  Giencove  Har- 
bor, price  given  per  ton :  John  A.  Bouker,  21  State 
St.,  N.  Y.  City,  $1.50;  O'Brien  Bros.,  54  South  St., 
N.  Y.  City,  $1.83,  and  Smith  &  Robinson,  100  Will- 
iam St.,  N.  Y.  City,  781/2  cts. 

New  York,  N.  Y. — The  following  bids  for  dredging 
In  (a)  Buttermilk  Channel  and  (6)  Gowanus  Creek, 
N.  Y'.  Harbor,  were  received  by  Maj.  W.  L.  Marshall, 
Corps  Engrs.,  U.  S.  A.,  Apr.  20  (price  given  per  cu. 
yd.)  :  Wm.  H.  Taylor,  24  Emery  St.,  Jersey  (5ity,  a, 
26  cts.;  ft,  19%  cts.  W.  H.  Beard  Dredging  Co., 
Bridge  St.,  «.  30  cts.;  ft,  22i^  cts.  R.  G.  Packard 
Co.,  130  Pearl  St.,  a,  39  cts.  ;  6,  32  cts.  Morris  & 
Cummings  Dredging  Co.,  24  State  St.,  a,  32%  cts. 
Inter.  Contracting  Co.,  95  Broad  St.,  a,  36  cts. ;  ft,  30 
cts. 

The  following  bids  for  dredging  In  Passaic  River, 
N.  J.,  wore  received  by  Li^ut.  Col.  C.  W.  Raymond. 
Corps  Engrs..  U.  S.  A..  Apr.  22  ;  price  given  per  cu. 
yd.,  scow  meas.  ;  Morris  &  Cumlngs  Dredging  Co..  17 
State  St.,  34%  cts.,  and  Tlie  International  Contr.  Co., 
95   Broad  St.,   28%    cts. 

Philadelphia,  Pa. — Bids  are  wanted  May  22  for  re- 
moving rock,  etc.,  in  Delaware  River  at  Schooner 
Ledge,  as  advertised  In  The  Engineering  Record. 

Charleston,  8.  C. — Bids  will  be  received  May  23  by 
Mordecal  T.  Endlcott,  Ch.  of  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  construct- 
ing a  3-story  brick  and  steel  building  for  equipment 
at  the  Navy  Yard,  Charleston.  Limit  of  cost,  $125,- 
000. 

The  contract  for  constructing  a  railway  for  Charles- 
ton Navy  Yard  (bids  opened  Apr.  18)  has  been  award- 
ed to  the  New  'York  Continental  Jewel  Filtration  Co., 
New  York,  N.  Y.,  for  $32,000. 

The  Clark  Constr.  Co.,  of  Chicago.  111.,  Is  stated  to 
have  secured  the  contract  for  building  the  machine 
shops  at  the  Charleston   Navy  Yard,  for  $290,001. 

■Tohnson  City,  Tcnn. — Bids  will  lie  received  at  the 
office  of  the  Natl.  Home  for  D.  V.  S.,  346  Bway.  New 
York,  N.  Y'..  on  May  14  for  the  construction  of  4  bar- 
rack buildings  near  Johnson  City,  as  advertised  In 
The  Engineering  Record. 

Hampton  Roads,  Va. — The  following  bids  were 
opened  Apr.  15  by  Lleut.-Col.  .Tas.  B.  Quinn,  Corps 
Engrs.,  U.  S.  A.,  at  Norfolk,  Va.,  for  dredging  at 
Hampton  Roads — a.  amount  of  material  to  be  removed 
at  price  bid ;  6,  price  per  cu.  yd.  (amount  available, 
$202,500)  :  Norfolk  Dredging  Co.,  Norfolk,  Va.,  a, 
1,723,404;  ft,  11.75  cts.  Atlantic  Gulf  &  Pacific  Co., 
New  York,  N.  Y.,  a,  1,273,856;  ft,  1,5.9  cts.  Virginia 
Dredging  Co.,  Richmond,  Va.,  a.  1,387,328 ;  6,  14.6 
cts.  Norrls  &  Cumlngs  Dredging  Co.,  New  York. 
N.  Y.,  a,  1,602,482 ;  ft,  12.7  cts.  Coastwise  Dredging 
Co.,  Baltimore,  Md.,  a,  2,250,000 ;  b,  9  cts. 

Cape  Charles  City,  Ya. — The  following  bids  were 
opened  Apr.  11  at  Norfolk,  Va.,  by  Lleut.-Col.  Jas. 
B.  Qulnn,  Corps  Engrs.,  U.  S.  A.,  for  dredging  harbor 
at  Cape  Charles  City — a,  price  per  cu.  yd. ;  6,  num- 
ber of  cu.  yds.  to  be  removed  at  price  bid  (amount 
available.  $18,000)  ;  Coastwise  Dredging  Co.,  Balti- 
more. Md.,  a.  32%  cts.;  ft,  .54,961.  McLean  Contr. 
Co.,  Baltimore,  Md.,  a.  32  cts.;  ft,  56,250.  Norfolk 
Dredging  Co.,  Norfolk,  Va.,  a,  33  cts. ;  6,  54,545. 

Norfolk.  Va. — Bids  will  be  received  May  23  by  Mor- 
decal T.  Endlcott,  Ch.  of  Bureau  of  Yards  &  Docks, 
Navy  Dept.,  Washington.  D.  C,  for  constructing  a 
1 -story  steel  storage  building  at  the  Navy  Yard,  Nor- 
folk.     Appropriation,    $27,500. 


Port  Townsend,  Wash. — The  following  bids  Were 
opened  on  Apr.  8  by  Capt.  Geo.  H.  Penrose,  Q.  M., 
U.  S.  A.,  for  the  construction  of  buildings,  including 
plumbing,  heating  and  wiring,  at  (o)  Ft.  Casey, 
Wash.,  and  (ft)  Ft.  Worden,  Wash.:  Hastle  &  Dougan, 
.Spokane,  a,  $74,500;  ft,  $71,058.  W.  K.  Nichols  & 
Co.,  Tacoma,  a,  $75, .505  ;  6,  $74,135.  Alfred  W.  Bur- 
rcll,  Oakland,  (Jal.,  u,  $70,862 ;  6,  $73,255.  S.  E. 
Bocker,  Whatcom,  a,  $74,532 ;  6,  $74,032.  R.  M. 
Henningsen  &  Co.,  Seattle,  a,  $69,000 ;  6,  $79,950. 
Cawsey  &  Carney,  Seattle,  n,  $76,573 ;  6,  $76,573, 
and  Andrew  Stegerwald,  Port  Townsend,  6,  $71,750. 
Separate  bids  for  work  on  said  buildings  were  re- 
ceived as  follows :  Jos.  A.  Hurley,  St.  Paul,  Minn., 
bid  for  plumbing  and  heating,  a  and  ft,  $14,286  each, 
and  R.  Dazlei,  Jr.,  of  San  Francisco,  for  plumbing 
and  heating,  a  and  ft,  $11,750  each.  Harris  &  Alger, 
Camden,  N.  J.,  bid  tor  heating  alone,  a  and  b,  $5,436 
each,  and  W.  O.  Nelson,  Seattle,  bid  for  plumbing 
alone,  a  and  ft,  each  $7,382. 

Wheeling,  W.  Va. — Bids  are  wanted  May  21  for 
furnishing  and  delivering  Irons  for  lock  for  Dam  No. 
18,  Ohio  River.  MaJ.  Geo.  A.  Zlnn,  Corps  Engrs.. 
U.    S.   A. 

Sitka,  Alaska. — Bids  are  wanted  June  8  for  fur- 
nishing material  for  constructing  1  set  ofiJcers'  quar- 
ters at  marine  barracks,  Sitka.  Col.  P.  L.  Denny, 
Q.   M.,  U.  S.  Marine  Corps,   Washington,  D.  C. 

NEW    INDUSTRIAL    PLANTS. 

The  Oshkosh,  Wis.,  Logging  Tool  Co.  is  having  plans 
drawn  for  a  new  factory,  but  will,  at  present,  erect 
only  a  2-story  and  basement,  158x65-ft  woodworking 
building. 

Geo.  I.  Edgerton.  Jr.,  Rock  Stream,  N.  Y.,  is  Inter- 
ested in  the  erection  of  a  3-story  cold  storage  build- 
ing about  76x80  ft.,  to  have  a  capacity  of  20,000  bbls. 

The  Illinois  Steel  Co.,  Chicago,  will  erect  a  cement 
plant,  to  have  a  dally  capacity  of  4,000  bbls.,  near 
Indiana  Harbor,  Ind.  The  buildings  will  Include  a 
180x130  ft.  raw  material  mill,  a  120x240-ft.  burner 
building,  a  70x240-ft.  finishing  mill,  two  120x350-ft. 
storage  warehouses  witii  a  capacity  of  400,000  bbls., 
machine  shop,  etc. 

MISCELLANEOUS. 

Rochester,  Ind. — The  contract  for  constructing  the 
Mud  Creek  ditch  is  stated  to  have  been  awarded  to 
John  Boyer,  of  North  Manchester,  for  $10,623. 

Lafayette,  Ind. — It  is  stated  that  bids  are  wanted 
Apr.  30  for  constructing  about  8,210  ft.  of  ditch.  H 
H.  Cheney,  Co.  .\ud. 

Sioux  City,  la. — County  Surveyor  Martin  Holmvig 
estimates  the  cost  of  cleaning  and  straightening 
Hedges-Garretson  ditch  at  $42,000. 

St.  Paul,  Minn. — The  House  has  passed  the  bill  au- 
thorizing the  issuance  of  $50,000  bonds  to  enable  the 
Park  Bd.  to  acquire  additional  land  for  park  purposes. 

Jersey  City,  N.  J. — The  St.  and  Water  Bd.  is  stated 
to  have  awarded  to  the  Cement  I'aving  &  Constr.  Co. 
the  contract  for  Improving  the  Lafayette  Park  site  at 
Van  Home  and  Lafayette  Sts.,  for  about  $19,000. 

New  York,  N.  Y. — The  following  bids  were  opened 
Apr.  17  by  McDougall  Hawkes,  Comr.  Dock  Dept.,  for 
building  a  riprap  embankment  on  easterly  side  qf 
Riker's  Island  (100,000  cu.  yds.)  :  O'Brien  Bros.,  54 
South  St.,  73  cts. ;  J.  S.  Miller,  89  cts. ;  De  Witt  C. 
Bouker,  $1.25.     (All  bids  rejected.) 

Bids  will  be  received  Apr.  30  by  the  Bd.  of  Park 
Comrs.  for  furnishing  and  delivering  500  bbls.  Port- 
land cement  and  200  cu.  yds.  Cow  Bay  sand  for  parks, 
Boro.   Bronx.      Wm.    R.   Wlilcox,   Chmn. 

The  following  bids  were  opened  Apr.  21  by  Mc- 
Dougall Hawkes,  Comr.  Docks,  for  dredging  the  East 
and  Harlem  Rivers ;  International  Constr.  Co.,  44  cts. 
per  cu.  yd. ;  R.  G.  Packard  Co.,  42  cts. ;  W.  H.  Beard 
Dredging  Co.,   10  Bridge  St.,   33  cts. 

Bids  will  be  receivetl  May  5  by  McDougall  Hawkes, 
Comr.  of  Docks,  for  furnishing  material  for  dredging 
the  North  River  between  the  Battery  and  W.  159th 
St.;  amount  of  bond  required,  $36,000;  also  for  fur- 
nishing, delivering  aud  putting  In  place  small  cobble 
and  riprap  stone. 

Brooklyn,  N.  Y. — An  ordinance  has  been  adopted  by 
Bd.  of  Aldermen  authorizing  the  laying  out  of  a  pub- 
lic park,  liaving  as  boundaries  73d  St.  and  Ft.  Hamil- 
ton and  7th  Aves.,  Brooklyn. 

New  Rochelle,  N.  Y. — Bids  will  be  received  May  5 
by  Chas.  Kammermeyer,  City  Clk.,  for  constructing  a 
stone   dock  in  Hudson  Park. 

Philadelphia,  Pa. — Bids  will  be  received  Apr.  30 
by  the  Comrs.  of  Fairmount  Park,  for  river  wall, 
stone  wall  around  Peter's  Island,  and  a  stone  arch 
bridge  over  Wissahickon  Creek  at  Hermit  Lane.  Jesse 
T.  Vogdes,  Ch.  Engr.  and  Supt. 

Milwaukee,  Wis. — C.  J.  Poetsch,  City  Engr.,  writes 
that  the  contract  for  dredging  the  several  rivers  and 
canals  In  the  city,  bids  for  which  were  received  on 
Apr.  20,  has  been  awarded  to  Adolpli  F.  Buss,  of 
Milwaukee,  at  9  cts.  per  cu.  yd. 

Riviere  au  Renard,  Que. — Bids  will  be  received  May 
8  by  Fred.  Gelinas.  Secy.  Dept.  of  Pub.  Wks.,  Ottawa. 
Ont.,  for  extending  the  wharf  at  Riviere  au   Renard. 

BUSINESS  NOTES. 

Gilbert  Wilkes  &  Co.,  Denver,  Colo.,  engineers  and 
contractors,  have  removed  their  offices  and  salesrooms 
to  433  Seventeenth  St. 

The  Ball  Engine  Co.,  Erie.  Pa.,  reports  the  follow- 
ing among  recent  orders :  Washington,  Pa..  Electric 
Light  &  Power  Co.,  two  400H.-P.  engines ;  FrankllB, 
Pa..   Electric  Light  Co.,  a  150-H.-P.  engine. 

The  Burt  Mfg.  Co.,  Akron,  O.,  reports  the  following 
among  recent  orders  :  A  large  oil  filter  for  the  B.  P. 
Goodrich  Co.,  Akron,  O.  ;  16th  order  for  exhaust  heads 
for  the  Baldwin  Locomotive  Works;  oil  filter  for  Pitts- 
burg Steamship  Co. ;  third  order  for  exhaust  heads 
from  Edison  Phonograph  Works,  Orange,  N.  J. ;  two 
large  oil  filters,  making  114  now  in  use,  for  the  U.  S. 
Steel    Corporation. 

Dodge  &  Day,  engineers,  of  Philadelphia,  are  In- 
stalling a  new  shop  management  system  in  the  works 
of  the  Link-Belt  tenglneerlng  Co. 
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The  Stanley  Electric  Mfg.  Co.  has  sold  thirty-two 
38-H.-P.  and  twenty  50-H.-P.  street  railway  motors 
to  the  Sheboygan,  wis..  Light.  Power  &  Railway  Co. 
A  sale  has  also  recently  been  made  of  a  7.">i)-Kw.  en- 
gine type  railway  generator  to  the  Trenton  St.  Uy.  Co. 

The  Plunger  Elevator  Co.,  Worcester,  Mass..  reports 
the  following  among  its  recent  sales:  Two  passenger 
elerators  with  a  travel  of  103  ft.  and  one  freight  ele- 
vator with  a  travel  of  114  ft.  for  the  Victoria  Hotel, 
New  York :  four  elevators,  car  travel  114  ft.,  for  the 
State  Mutual  Life  Insurance  Bldg.,  Worcester:  six 
elevators  with  a  travel  of  1-5  ft.  for  the  new  building 
of  the  State  Mutual  Lite  Insurance  Co.  of  Boston : 
and  a  car  lift  with  a  travel  of  2,5  ft.  and  a  capacity 
of  60,000  lbs.  for  the  car  barn  of  the  Worcester  Con- 
solidated St.  Ry.  Co. 

Westlnghouse,  Church.  Kerr  &  Co.  recently  received 
an  order  for  the  entire  mechanical  equipment  of  a  new 
smelter  to  be  shortly  erected  in  the  vicinity  of  Butte, 
Mont.  The  equipment  comprises :  Two  160-H.-P. 
Westlnghouse  compound  engines  driving  Connersvllle 
blowers,  one  83-H.-P.  Westlnghouse  compound  engine 
driving  a  4.VKw.  direct  current  12.'>-voit  generator, 
with  switchboard :  two  Westlnghouse  standard  en- 
gines ;  four  Ronev  mechanical  stokers  for  four  250- 
H.-P.  Babcock  &  "Wilcox  boilers.  The  company  has 
also  received  an  order  from  the  Rome,  N.  Y.,  Brass  & 
Copper  Co.  for  a  steam  turbine  power  equipment  for  a 
new  rolling  mill,  consisting  of  a  Westlnghouse  steam 
tnrblne  direct  connected  to  a  ■  400-Kw.  Westlnghouse 
three-phase  generator,  designed  especially  for  turbine 
driTlng.  it  Is  probable  that  the  turbine  will  operate 
under  150  lbs.  steam  pressure,  26  or  28  In.  vacuum, 
■nd  possibly  a  moderate  amount  of  superheat.  The 
generator  will  furnish  current  at  440  volts  and  60 
cycles,  which  will  be  used  at  this  voltage  upon  the  mo- 
tors driving  the  rolls  in  the  mill,  which  will  be  in- 
dependently driven  by  a'Westinghouse  induction  motor. 

At  the  meeting  of  the  Board  of  Directors  of  the 
Allis-Chalmers  Co.,  held  in  New  York  April  15,  the 
regular  quarterly  dividend  of  1%)<  was  declared  on 
preferred  stock.  The  volume  of  business  on  the  books 
of  the  company  far  exceeds  that  of  any  time  since  the 
organization  of  the  company,  notwithstanding  the  fact 
that  the  output  of  the  plants  has  been  increased  to  a 
large  extent. 

The  Westlnghouse  Machine  Co..  Pittsburg.  Pa.,  re- 
cently shipped  two  1.000-Kw.  Westlnghouse  turbine 
generating  units  for  light  and  power  service  In  the 
De  Beers  mines,  at  KImberl.v.  South  Africa.  Steam 
turbine  equipments  have  also  within  the  last  month 
been  shipped  as  follows :  The  B.  F.  Goodrich  Co.. 
Akron,  C.  one  400-Kw.  unit  for  supplying  light  and 
power:  the  Johnson  Harvester  Co..  Batavia,  N.  Y., 
one  400-Kw.  unit  for  furnishing  power ;  the  Consol- 
idated Railways,  Light  &  Power  Co.,  Wilmington, 
N.  C.  one  400-Kw.  unit  for  railway  and  lighting  serv- 
ice :  the  Nassau  Light  &  Power  Co.,  Roslyn.  L.  I.,  one 
400-Kw.  unit  for  local  lighting :  S.  D.  Warren  &  Co.. 
Cnml)erland  Mills,  Me.,  one  4no-Kw.  unit  for  light  and 
power ;  the  Sherwin-Williams  Co.,  Cleveland,  O.,  a 
steam  turbine  direct  connected  to  a  400-Kw.  two-phase 
turbo-generator,  the  current  being  generated  at  400 
volts  and  60  cycles,  used  for  general  power  and  light- 
ing purposes. 

The  Nernst  I.amp  Co.,  of  Pittsburg,  Pa.,  through 
the  H.  C.  Roberts  Electric  Supply  Co.,  of  Philadel- 
phia, has  secured  the  contract  for  lighting  the  new 
Roberts  Hall,  Haverford  College,  Haverford,  Pa.,  with 
two,  three  and  six-glower  Nernst  lamps.  The  main 
auditorium  of  the  college  is  also  to  be  lighted  by 
Nernst  lamps.  The  Westlnghouse  Trust  Co.  building, 
of  Washington.  Pa.,  has  been  fitted  throughout  with 
two  and   three-glower  Nernst    lamps. 

The  General  Flreprooflng  Co..  Youngittown,  O.,  has 
let  contract  for  an  office  building  of  cementine  (exte- 
rior concrete)  on  herringbone  expanded  steel  lath  con- 
xtruction  and  with  vault  and  all  steel  filing  equipment. 


PROPOSALS  OPEN. 

Ulds  See  Eng. 

Close.  WATER  WORKS.  Record. 

Apr.  28.  Columbus.    O .\pr.  25 

Apr.  29.  Greene,   N.  Y Arp.  25 

Apr.  30.  Kansas    Citv.    Mo Apr.  25 

Apr.  30.  Strathroy,  Ont.    Apr.  11 

May    1.  Chinook,  Mont Feb.    7 

May    2.  Ft.  D.  A.  Russell,  Wyo Apr.    4 

May    5.  Atlantic  City,  N.  J.,  Adv.  Apr.  18,  25.  .Apr.  11 

-May    5.  New   York,   N.   Y Apr.  25 

-May    7.  Dexter     Me Apr.  25 

May    7.  Newark.   N.   J Apr.    4 

-May  10.  Corvallis,   Ore Apr.  25 

May  11.  Pipe,   etc.,   Holyoke,   Mass Apr.  25 

Adv.  Apr.  25. 

May  12.  Toronto,    Ont Mar.  21 

May  15.  Richmond.  Va Apr.  25 

May  18.  Sterling,  Colo.,  Adv.  Apr.  25 Apr.  25 

May  19.  New  Bremen,  O.,  Adv.  Apr.  25 Apr.  25 

May  20.  Pipe,    Tacoma.    Wash Apr.  25 

May  21.  Hartlnsbarg,  W.  Va Apr.  25 

May  22.  Washington,  D.  C,  Adv.  Apr.  25 Apr.  25 

Aug.    1.  Allegheny.   Pa Apr.    4 

Qalncy,    Mass Mar.  28 

Lonaconing,   Md Mar.  28 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Apr.  27.  St.   Paul.   Minn Apr.  25 

Apr.  27.  New  Ilaven,  Conn Apr.  25 

Apr.  28.  Columbus,   O Apr.  25 

Apr.  28.  Providence,  R.  I Apr.  25 

Apr.  28.  St   Louis,    Mo Apr.  11 

Apr.  28.  Cape  May.  N.  J .Mar.  28 

Apr.  29.   Brooklyn,    N.    Y Apr.  25 

Apr.  30.  NasbTllIe,  Tenn , . .  Apr.  18 

Apr.  30.  Long  Island  City.  N.  Y Apr.  25 

Apr.  30.  Guthrie,   Okla.    Tcr Apr.  25 

Apr.  —  Crookston,  Minn Feb.  21 

Apr.  30.  Columbus,    O Apr.  25 

May    1.  Uarrlman,  Tenn Apr.  25 

May    1.  Aberdeen,  S.  D Apr.  18 

May    1.  Connersvllle.  Ind.,  Adv.  Apr.  18,  25. .  .Apr.  18 

May    1.  Ft.  D.  A.   Russell,  Wyo Apr.    4 

May    2.  Crookston,  Minn Apr.    4 

May    4.  Lockport,   N.   Y Apr.  18 

May    4.  Glenvllle.   O Apr.  18 

May    4.  Ft.    Missoula,   Mont Apr.  11 

May    4.  Ardmore,   Pa.,   Apr.  11  to  25 Apr.  11 

May    6.  Poughkeepsie.  N.  V Apr.  25 

May    5.  flonston.   Tex.    Apr.  25 

May    6.  BelleTllIe,  III Apr.  25 


May  B. 
May  5. 
May  5. 
May  7. 
May  9. 
May  12. 
May  14. 
May  15. 
May  15. 
May  20. 
Jun.    6. 


Apr.  28. 
Apr.  28. 
Apr.  29. 
Apr.  30. 

1. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

5. 

5. 


-May 
May 
May 
-May 
May 
May 
May 
-May 
May 
May 
May 
May  _ 
May  6, 
May  7 
-May  8 
May  8 
May  9 
May  14 
May  15 
May  18 
May  19 
Jun.    1, 


Apr.  27. 
Apr.  27. 
Apr.  27. 
Apr.  28. 
Apr.  28. 
Apr.  28. 
Apr.  28. 
Apr.  28. 
Apr.  29. 
Apr.  29. 
Apr.  30. 
May  1. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May  11. 
May  11. 
May  12. 
May  14. 
May  15. 
May  18. 
May  19. 
.May  20. 


May  2. 
.May  4. 
May  11. 
May  12. 
Jun.  — 
Jun.  1. 
Jun.  18. 


Apr.  28. 
Apr.  29. 
Apr.  30. 
Apr.  30. 
Apr.  30. 
Apr.  30. 

Apr.  30. 
Apr.  30. 


May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 


Beaumont,  Tex Apr.  18  May  25. 

Allentown,  Pa Apr,  18  May  26. 

Olathe,  Kan Apr,  11  Jun.    1. 

New  London,  Conn Apr.  25  Jun    8. 

Bowling  Green,   O Apr.  18  Jun.  15. 

Beaumont,  Tex.,  Adv.  Apr.  11 Apr.  11 

Cleveland,  O Apr.  25  .       „_ 

Newark,  N.   J Apr.  25  ^P""-  sI" 

Tonah,    Wis Apr.    4  4P''- Sg- 

Amsterdam,  N.  Y Apr.  25  ■*!"'■  H- 

Washington,  D.  C,  Adv.  Apr.  25 Apr.  25  -^P'"-  H- 

Apr.  2o. 

BRIDGES.  Apr.  28. 

Peoria,    111 Apr.  18  Apr.  28. 

Tacoma,   Wash Apr,  18  Apr.  28. 

South   Bend,   Ind Apr.  11  -Apr.  28. 

New  York,  N.  Y Apr,  25  Apr.  28. 

Indianapolis,    Ind Apr.  11  Apr.  28. 

Corning,  N.  Y..  Adv.  Apr.  18,  25 Apr.  18  Apr.  29. 

Qulncy,  Cal Mar.  28  Apr.  29. 

Boonvllle,   Ind Apr.  25  Apr.  29. 

Oakland,  Cal Apr.  25  Apr.  29. 

Lilllngton,    N.    C Apr.  25  Apr.  29, 

Montesano,   Wash Apr.  25  Apr.  29. 

Salem,  Ind Apr.  25  Apr.  30. 

Astoria,   Ore Apr.  18  Apr.  30. 

Harrisburg,   Pa Apr.  18  Apr.  30. 

Atlantic   City,    N.    J Apr.  11  Apr.  30. 

Wlnamac,  Ind Apr.  25  May    1. 

Frankford,    Ind Apr.  18  May    1. 

Columbus,   O Apr.  11  May    1. 

Sullivan,    Ind Apr.  25  May    1. 

Hamilton,  Ind Apr.  25  May    1. 

Bay  City,  Mich.,  Adv.  Apr.  25 Apr.  25  May    1. 

Greensburg,  Pa Apr.  25  May    1. 

Grand  Rapids,  Mich.,  Adv.  Apr.  25... Apr.  25  May    1. 

Frederlcton,    N.    B Apr.    4  May    1. 

Milwaukee,    Wis Apr,  18  May    1. 

Gettysburg,   Pa Apr.  25  May    2. 

PAVING  AND  ROADMAKING.  May    -2. 

New  York,  N.  Y Apr.  18  May    4. 

St.  Paul,  Minn Apr.  25  May    4. 

Kalamazoo,    Mich Apr.  25  May    4. 

Cape  May,  N.  J Mar.  28  May    4. 

Jersey   City,   N.   J Apr.  25  May    4. 

Columbus,    0 Apr.  25  May    4. 

Galveston,   Tex Apr,  25  May    4. 

New  York,   N.  Y Apr.  25  May    4. 

Chicago,   III Apr.  25  May    4. 

Brooklyn,  N.  Y Apr.  18  May    4. 

Nashville,    Tenn .\pr.  18  May    4. 

Opelousas,    La Apr,  18  May    4. 

Watertown,  N,  Y.,  Adv.  Apr.  18,  25.  .  .Apr.  18  May    4. 

Cincinnati,  O Apr.  11  May    5. 

Cedar   Rapids,   la Apr.  25  May    5. 

Ebensburg,  Pa Apr.  25  May    6. 

Ashland,   N.   H Apr.  25  May    6. 

Napoleon,  O Apr,  25  May    6. 

New   Haven,   Conn Apr.  25  May    6. 

Atchison,  Kan .\pr.  18  May    6. 

Morrlstown,    N.    J Apr.  18  May    6. 

Glenvllle,  O Apr.  18  May    7. 

Newton,    N.    J Apr.  11  May    8. 

Johnstown,  N.  Y Apr.  11  May    8. 

Princeton,  Ind Apr.  25  May    8. 

Beaumont,  Tex Apr.  18  May    8. 

Lisbon,  O Apr.  11  May    9. 

Marlon,  Ind Apr.    4  May    9. 

Versailles,  Ind .Apr.  18  May    9. 

Ft.  Scott,  Kan Apr,  25  May  10. 

St.  Joseph,  Mo Apr.  18  May  11. 

Evansville,  III Apr.  18  May  11. 

Weston,  O Apr.  25  May  12. 

Laporte,   Ind Apr.  25  May  12. 

Alexandria.   La Apr.  18  May  14. 

Norfolk,  Pa..  Adv.   Apr.  11,  IS Apr.  11 

Marinette,    Wis.    .  .  .■ Apr.  25  May  15. 

Toledo,  O Apr.  25  May  15. 

Bluffton.  Ind .\pr.  25  May  19. 

Waynesburg,   Pa .  .Apr.  25  Jun.    1. 

Muncle,  Ind.,   Adv.   .Mar.  21 Mar.  21       

POWER,  GAS  AND  ELECTRICITY. 

Brocton,   N.  Y Apr.  25 

Ashland,    Ky .\pr.  25  Apr.  29. 

Toronto,  Ont.,  Adv.  .^pr.  4  to  25 Apr.    4  Apr.  30. 

Copenhagen,  Denmark   .\pr.    4  Apr.  30. 

North  Yamklll.  Ore Apr.    4  Apr.  30. 

San   Diego,   Cal Apr.  18  Apr.  30. 

Portland,  Ore.,  Adv.  Apr.  18,  25 Apr,  18  Apr.  30. 

GOVERNMENT  WORK.  ul^    ][ 

Denver,  Colo..    Adv.  Mar.  28  to  .\pr.  18. Mar.  28  May     1. 

Grand   Junction,    Colo Apr.  11 

Ft.   Lincoln,    N.   D : Apr.  18  May    2. 

Tongue    River    Agency,    Mont Apr.  11  May    4. 

Portland.   Ore Mar.  28  May    5. 

Washington  Barracks,  D.  C Apr.    4  May    5. 

Adv.  Apr.  4  to  25.  May    8. 

Kalamazoo,  MIeh..  Adv.,  Apr.  4 Apr.    4  May  10. 

Norfolk,  Va.,  Adv.  Apr.  11,  25 Apr.    4  May  18. 

Ft.  Ringgold,  Tex Apr,  18 

Rapid  City,  S.  D Apr.  11  Mny  20. 

West  Point,  N.   Y.,  Adv.  Apr.  4  to  25. .  .Apr.    4  Jun.    1. 

Boston,    Mass Apr.    4  Jun.    1 . 

Ft.  Douglas,   Utah Apr.  18       • 

Washington,  D.  C Apr.  18  ___-- 

Ft.   Brady,  Mich Apr.  11 

Catiettsburg,  Ky.,  Adv.  Apr.  4  to  25.  .  .Apr.    4 
Memphis,   Tenn Apr. 


Lockport,  N.  Y.,  Adv.  Apr.  18,  25 Apr. 

Boston,   Mass.,  Adv.   Apr.   25 Apr. 

Sitka,  Alaska   Mar. 

Sitka,  Alaska Apr. 

Manila,  P.  I.,  Adv.  Mar.  14  to  Apr.  25.. Mar. 
BUILDINGS. 

Bus.  Bldg.,  New   Britain,   Conn Apr. 

Hospital,    Concord,    N.    H Apr, 

Court    House,    Berlin,    Out Apr. 

Park   BIdgs.,    Boston,   Mass Apr. 

Pub.    Bldg.,    Milwaukee,    Wis Apr. 

Bus.   Bldg.,  Tyrone,    Pa Apr. 

Library,    Flora,    III Apr. 

Library,   Cleveland,   O Apr. 

Jail,   etc..   Red   Lodge.   Mont Apr. 

Hospital,  Concord,  N.  H Apr. 

Bus.    Bldg.,    Lancaster,   O Apr. 

Pub.  Bldg.,  St.  Louis,  Mo Apr. 

Engine  House,   Brooklyn,  N.   Y Apr. 

Baths,  Jersey  City    N.  J Apr. 

Church,  Langdon,  N,  D Apr. 

School,  Dillon,  Mont Apr. 

Sanltorlum,    Providence,   R.   I Apr. 

School,   Kalispell,   Mont Apr. 

School,    Deseronto,    Ont Apr. 

School,    Qulncy,    III Apr. 

Substation,   Tenleytown,    D.   C Apr. 

Htg.  Court  House,  Memphis,  Tenn... Apr. 

Schools,    Chicago,    111 Apr. 

Bank,  Lltchvllle,   N.  D Apr. 

Church,   New  Decatur,  Ala Apr. 

Hospital,    Toledo,    O Apr, 

Pub.  Bldg.,   Springfield,  O Apr, 

Bus.    Bldg.,    Newcastle,    N.    B Apr. 

School,   Le  Sueur,   Minn Apr, 

School,  Hamilton,  O Apr, 

Library,  Des  Moines,  la Apr. 

School,  Young  America,  Ind Apr. 

School,   Arthur,    la Apr. 

School,    Rome,    la Apr. 

Court    house,    Newport,   Ky Apr. 

School,   Montezuma,   la Apr. 

Court  house,   Albany,   Ga Apr. 

Court  house,  Abbeville,  Ga Mar. 

School,  Brooklyn,  N.  Y Apr. 

School,  Centerville,   la Apr. 

Station  Houses.  New  York,  N.  Y Apr. 

Engine  House,  Fresno,  Cal Apr. 

School.  Kansas  City,  Kan Apr. 

Schools,  New  York,  N.  Y Apr. 

School,   Topeka,    Kan Apr. 

School,    Bluffton,   Ind Apr. 

School,  Ft.  Wadsworth,  N.  Y Apr. 

Hospital,  New  York,  N.  Y Apr. 

Pub.  Bldg.,  St.   Paul,  Minn Apr, 

Hospital,   Jamestown.  N.  D Apr. 

Hospital,  Rochester,  N.   Y Apr. 

Bath,  Brooklyn,   N.  Y Apr. 

School,  Milwaukee,  Wis Apr. 

Pub.    Bldg.,    Topeka,    Kan Apr. 

School.   Ames,  la Apr. 

Library,    Cleveland.    O Apr. 

School,  Grand  Rapids.  Minn Apr. 

Htg.  Court  house,  Shakopee,  Minn  . . .  Mar. 

School,   Cleveland,   O Apr. 

School,    River    Rouge,    Mich Apr. 

Pub.   Bldg.,  Columbus,  O Apr. 

School,   Ledyard.    la Apr. 

Pub.   Bldg.,   Wllliamsport,    Pa Apr, 

Bus.  Bldg.,  Rochester,  N.   Y Apr. 

Court  House,   Lincoln,   111 Apr. 

School,  Cleveland,  O Apr. 

Asylum.   Little   Rock.  Ark Apr. 

Court  House,  Washington.  Ga Apr. 

Library,    Johnson   City,    Tenn Apr. 

Adv.  Apr.  18,  25. 

Pub.   Bldg..  New  York.  N.  Y Apr. 

Church,    Carrollton.   Ky Apr, 

Jail,    Elizabethtown,   N.   C Apr. 

Church,    Liberty,    Ind Apr, 

Paper  Plant,  etc..  Seven  Islands,  Que. Mar. 

Adv.    Mar.   21   to   Apr.   4. 
MISCELLANEOUS. 

Signs,  Brooklyn,  N.  Y -Apr. 

Dredging,   Honolulu,   H.   1 Mar. 

Stone  Wall,  etc.,  Philadelphia,  I'a.  . .  .Apr. 

Ditch,   Lafayette,  Ind Apr, 

Sprinkling  trucks,  Brooklyn.  N.  Y....Apr. 

Cement,   etc..  New  York,   N.   Y Apr, 

St.  Cleaning,  Dallas,  Tex Apr, 

Dam,    Hartford,   Vt Apr. 

St.  Cleaning,  etc.,  Washington..  D.  C.Apr. 

Adv.  Apr.  4  to  25. 
"04  R.  R..  Oodnadatta,  So.  Austrnlla.  .Feb. 

St.  Ry.  franchise.  Los  Angeles.  Cal....\pr. 

Wharf,  New  Rochelle,  N.  Y Apr. 

Dredging,  etc..  New  York,  N.  Y Apr. 

Wharf,  Riviere  au  Renard,  Que Apr. 

R.  R.  Work,  Des  Moines.  la Apr, 

Garbage  Plant,  Shreveport,  La Apr, 

Adv.  Apr.  18,  25. 

Dredging,    Falmouth,    Jamaica Apr. 

El.  Ry.  franchise.   Redwood  City.   Cal. Apr. 

El.  Ry.  franchise,  San  Mateo,  Cal.... Apr. 

El.  Ry.  franchise,  New  Orleans,  La... Apr. 
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PROPOSALS. 


May  6. 
May  8. 
May  11. 
May  11. 
May  12. 
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May  14. 
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Denver    Colo     Adv.  Apr.  18,  25.  ..  .  .  .Apr.  18  IMPROVE.MENT  OF  DELAWARE  RIVER. 

Greensboro,  N.C.,  Adv.  Apr,  4,  11.,, Apr.    4  _n     g     Engineer    Oflice,    Philadelphia,    Pa.. 

Flandreau,    S.   D. . . 4P''- i?  April   21,  1903. — Sealed  proposals  for   remov 

Grand    Rapids,    Mich Apr.  11  j^g  ,.„^i^  ^^d  overlying  and  adjacent  material 

Apr-  11  t"  -'>•                                             .       ■    ,  In  Delaware  River  at  Schooner  Ledge  will  be 

Norwich     Conn.    ,  . . ^P'^-  ,i  received  here  until   12  o'clock  noon.   May  22. 

?.?■   ,        »t  Russell,   Wyo Apr.  18  1903,  and  then  publicly  opened.     Information 

E  mira,   N.   Y. . . . , Apr.  18  furnished  on  application.     C.  W.  RAYMOND. 

\\  ashlngton,    D     C Apr.  2;)  i,,p„t    ro\..   Engrs. 

New   Orleans,   La Apr.  11  ■ 

Beaumont.  Tex..  Adv.  Apr.   11,  18 Apr.  11  SEALED     PROPOSALS     WILI,     BE     RE- 

Merrlll,   Pa.,   Adv,  Apr.   25 Apr.  25  cclvpd  at  the  office  of  the  National  Home  for 

Barracks,  Johnson  City,   Tenn Apr.  25  Di.sabled    Volunteer    Soldiers,    346    Broadway. 

Adv.  Apr.  28.  ^iew  York,  N,   Y.,  until  12  o'clock   M.,  Thurs- 

Hartford,  Conn Apr.  18  day.  May  14,  1003,  and  then  opened,  for  fur- 

Dcs  Moines,  la.,  Adv,  Apr.  18,  25. . .  .Apr,  18  nlshlng  materials,  labor,  etc..  for  the  construe- 
New  York.  N.  Y.,  Adv.  Apr.  18,  25... Apr.  18  tlon  of  four  barrack  buildings  at  the  Moun- 
New  London.  Conn.,  Adv.  Apr.  18,  25.  .Apr.  is  lain   Branch,   N,   II.   D.   V.   S.,   near   Johnson 

Ft,    Rosecrans,    Cal Apr.  25  City,    Tennessee.      Plans    may    be    seen,    and 

Zanesvllle,  O.,  Adv,  Apr.   18,  25 Apr,  18  copies    of    Instructions    and    specifications    to- 

Ft.   Greble,  R.   I.,  Adv.  Apr.  25 Apr.  25  gether    with    blank    proposals   and    other    In- 

Wheellng.  W.  Va Apr.  25  formation  had  upon  application  to  the  archi- 

Phlladelphla.  Pa..  Adv.  Apr.  25 Apr.  25  tett.    J.    H.    Frcedlander.    244    Fifth    Avenue. 

Charleston,    S.    C Apr.  25  New    York,    N.   Y.  :    to   the   Superintendent    of 

Norfolk,  Va Apr.  25  Construrtlon,  Mountain   Branch.  Johnson  City. 

New  York,   N.  Y.  , Adv.  Apr.  25 Apr.  25  Tenn.:     and    to     MOSES     HARRIS.     General 

Ft.  Morgan,  Ala.,  Adv.  Apr,  25: Apr,  25  Treasurer,  346  Broadway,   New  York,  N,  Y, 
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The  Discharge  of  Sewage  into  Harbors 
and  Lakes. 


The  self-purification  of  streams  after  receiv- 
ing sewage  has  been  sufficiently  well  studied, 
and,  although  no  absolute  conclusions  of  uni- 
versal application  have  been  reached,  yet  well- 
informed  engineers  having  to  deal  with  prob- 
lems of  this  class  have  much  to  aid  them  in  the 
treatment  of  a  specific  case.  While  much  has 
been  written  concerning  the  effect  of  sewage 
upon  streams,  less  has  been  recorded  about  the 
discharge  into  ocean  inlets  and  large  bodies  of 
fresh  water.  One  or  two  noteworthy  projects 
for  the  discharge  of  sewage  into  seaboard  har- 
bors, and  the  serious  pollution  of  water  sup- 
plies at  places  on  the  Great  Lakes  give  promi- 
nence to  the  matter  at  this  time. 

The  principal  objections  to  the  disposal  of 
sewage  in  harbors  are  the  menace  to  health,  in 
fresh  water  by  the  pollution  of  domestic  sup- 
plies and  in  salt  water  by  the  contalmination 
to  shellfish  used  for  food;  offence  to  sight  and 
smell ;  and  the  defilement  of  the  shores.  Very 
little  is  now  heard  in  engineering  circles  of  the 
wastefulness  of  this  practice  of  throwing  away 
the  "enormous  value"  of  fertilizers  in  the  sew- 
age; magazine  and  newspaper  writers,  how- 
ever, still  occasionally  resuscitate  this  defunct 
Issue.  It  is  doubtless  true  that  there  is  large 
manurlal  value  in  sewage — and  there  is  gold  In 
sea  water;  but  until  some  discovery  Is  made 
of  a  profitable  method  for  recovering  these 
values  they  will  have  to  remain  unappropriated 
so  long  as  business  judgment  opposes  expendi- 
tures of  dollars  for  returns  In  cents.     Sewage 
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must  be  gotten  rid  of,  and  naturally  the  least 
expensive  method  will  generally  be  adopted; 
but  very  rarely  can  the  operation  be  so  man- 
aged as  to  even  repay  costs.  For  communities 
on  the  Great  Lakes  and  the  ocean  the  most 
obvious  disposal  is  the  discharge  into  the  neigh- 
boring body  of  water.  In  all  such  cases  the 
sewage  should  at  least  be  screened  to  remove 
fioating  solid  matter.  The  effects  of  currents 
and  winds  must  be  carefully  studied  and  their 
conditions  complied  with.  The  outfall  should 
be  located  at  some  distance  from  habitations, 
and  in  some  cases  where  large  quantity  of  sew- 
age must  be  discharged,  better  results  will  be 
obtained  by  having  several  outlets;  for  it  has 
been  observed  under  some  circumstances  that 
the  area  polluted  by  the  discharge  increases 
more  rapidly  than  the  discharge.  There  are 
places  situated  on  large  inlets  from  ocean  or 
lake  where  the  direct  discharge  of  untreated 
sewage  is  inadmissible  either  because,  for  lack 
of  current,  the  sewage  is  not  carried  rapidly 
away,  or  because  the  directions  of  the  currents 
are  such  as  to  convey  the  sewage  into  places 
where  it  becomes  a  nuisance.  In  such  instances 
either  the  sewage  must  be  at  least  partially 
purified,  or  else  it  must  be  conducted  at  con- 
siderable expense  to  a  distant  and  suitable  out- 
let. 

Furthermore,  along  the  Lakes,  the  correlation 
of  sewer  outfalls  and  water-supply  intakes  must 
be  kept  in  mind,  for,  in  most  places,  the  lake 
is  regarded  as  both  the  most  convenient  dump- 
ing place  for  the  sewage  and  the  natural  source 
of  water  supply.      Consequently,  as  the  sewage 
is  most  easily  discharged  at  numerous  points 
dose   to   shore,   the   water   intakes   have    been 
forced  farther  and  farther  out,  in  the  endeavor 
to   get   beyond   the   pollution.      This    endeavor 
has  not  been  wholly  successful,  as  is  shown  in 
a  measure  by  the  large  number  of  cases  of  sick- 
ness and  death  attributable  to  the  use  of  pol- 
luted water,  in  some  of  these  communities.    As 
a  general  proposition,  the  treatment  of  sewage 
Is  more  troublesome  and  less  satisfactory  than 
the  filtration  of  water;   hence,  as  the  ultimate 
protection  to  public  health  is  less  certain  by  the 
former,  filtration  of  the  water  supplies  seems 
to  be  the  most  satisfactory,  if  not.  Indeed,  the 
only   safe    solution    of   this   two-fold    problem. 
There  are  places  on  the  seaboard,  however, 
where  the  direct  discharge  of  sewage  may  be 
practiced    with    impunity.       For    example,    the 
tidal  flow  of  New  York  Harbor  is  so  great,  esti- 
mated at  billions  of  cubic  feet  per  day,  and  the 
direction  of  the  currents  are  such  that,  if  the 
sewage  be  screened,  a  very  large  qtiantity  may 
be  carried  off  without  offence.     Engineers  who 
have  studied  this  case  have  concluded  that  the 
sewage  of  30,000,000  people   could  be  put  into 
the  Bay  from  properly  located  outlets  without 
becoming   objectionably  apparent.      Large   vol- 
umes and  areas  of  water  are  not  alone  adequate 
to   prevent  nuisance;    the   directions,  velocities 
and  volumes  of  surface  currents  and  the  action 
of  wind  are  also  controlling  elements.     Experi- 
ence  has  taught  that  if  locations   for   outlets 
can   be  found  where   the  currents  are   always 
favorable,   it   is  better  to   discharge  the   fresh 
sewage  continuously,  rather  than  to  store  it  in 
tanks  for  intermittent  discharge,  although  the 
latter   practice    is   sometimes   necessitated     by 
the  unfavorable  directions  of  currents  at  certain 
times. 

A  few  years  ago  the  State  Board  of  Health 
of  Massachusetts  studied  the  discharge  of  sew- 
age into  Boston  Harbor  and  arrived  at  some 
conclusions  of  more  or  less  general  application. 
The  discharge  of  sewage  into  frequented  waters 
should  be  so  made  that  the  sewage  will  be 
quickly  lost  to  the  senses  and  even  to  chemical 
tests,  which  may  be  accomplished  by  discharg- 
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Ing  into  quick  currents  of  large  volumes  where 
the  dispersion  will  be  rapid  and  the  dilution 
great.  It  was  found  that  the  sewage  being  of 
less  density  than  the  sea  water  tended  to  float, 
spreading  out  with  but  slight  depth.  At  a  sur- 
face outlet  the  sewage  mingled  with  the  sea 
water  In  a  small  area  so  as  to  be  detected  at 
depths  of  4  or  5  feet,  but  over,  a  much  larger 
area  the  depth  at  which  it  could  be  plainly  de- 
tected was  only  about  2  feet,  beyond  which  the 
depth  diminished  gradually  towards  the  bor- 
ders of  the  area  affected,  where  the  sewage 
formed  merely  a  surface  fllm  which  gave  to  the 
water  an  oily  appearance.  Analyses  of  sam- 
ples taken  from  the  area  covered  by  the  fllm 
and  from  the  discolored  area  showed  that  the 
portion  of  the  sewage  tract  which  contained  a 
considerable  amount  of  organic  matter  was 
substantially  identical  with  the  area  of  discol- 
oration, and  that  the  amount  of  organic  matter 
in  the  fllm  is  so  minute  as  not  to  be  a  source 
of  offence.  The  discoloration  on  a  compara- 
tively calm  day,  was  objectionable  to  the  sight 
over  only  about  two-thirds  of  the  area,  and  the 
offensive  odors  were  confined  to  a  relatively 
small  portion. 

If  the  sewage  is  discharged  below  the  surface 
the  tendency  of  the  light  particles  to  rise  will 
cause  a  more  rapid  dispersion  and  disappear- 
ance of  color  than  when  discharged  at  the  sur- 
face. The  deeper  the  submergence  of  the  out- 
let, the  more  thorough  is  the  dispersion. 
Where,  in  addition,  a  strong  current  prevails 
comparatively  large  quantities  of  sewage  could 
be  thus  discharged  without  even  becoming 
noticeable  at  the  surface  of  the  water.  One  of 
the  outlets  in  Boston  Harbor  is  under  about  10 
feet  of  water  at  high  tide,  and  another,  which 
is  being  constructed,  will  be  at  a  depth  of  more 
than  30  feet.  The  present  temporary  outlet  of 
the  Honolulu  sewer  system  is  in  30  feet  of 
water  and  is  to  he  extended  Into  water  100  feet 
deep,  because  there  are  no  suitable  strong  cur- 
rents in  the  harbor.  The  proposed  Passaic  Val- 
ley trunk  sewer,  in  New  Jersey,  Is  to  discharge 
into  New  York  Bay  at  a  depth  of  40  feet.  Dis- 
charge under  a  considerable  depth,  wherever 
feasible,  seems  to  possess  decided  advantages. 


Repairs  to  Asphalt  Pavements  In  Columbus, 
O.,  are  stated  in  the  1901  report  of  City  Engi- 
neer Julian  Griggs    to    be    necessary    for  the 
greater  part  not  on  account  of  heavy  traffic,  but 
because  of  a'  disintegration  of  the  paving  ma- 
terial due  to  moisture  in  the  gutters.      Sixty- 
three  per  cent,  of  all  repairs  during  1901  were 
to  strips  4  feet  wide  adjoining  the  curbs.      A 
further  examination  indicates  that  30.7  per  cent, 
of  the  total  length  of  gutters  was  patched  at  an 
expense  which  would  have  paid  for  brick  gut- 
ters to  cover  4  feet  in  width  for  a  little  more 
than  the  same  length.     The  practice  of  paving 
the   gutters  of   asphalt   pavements   with   brick 
would  therefore  seem  to  find  abundant  justifica- 
tion.    The  age  of  the  asphalt  streets  repaired 
varied  from  6.1  to  14.2  years,  averaging  11.64 
years.     All  were  originally  laid  under  a  5-year 
guarantee,  so  that  the  average  period  of  main- 
tenance  by    the    city    was    6.64    years,    during 
which  time,  owing  to  lack  of  funds,  there  were 
little  or  no  repairs.      It  is  thought  that  this 
failure  to  make  repairs  when  needed  has  had 
a  tendency  to  increase  the  cost.     On  the  asphalt 
repairs  20  per  cent,  of  the  cost  has  been  paid 
from  the  street  repair  fund,  and  the  balance  was 
assessed  against  the  abutting  property.     Dur- 
ing 1901  $27,771  was  expended  in  these  repairs, 
which  is  nearly  equal  to  the  total  amount  ex- 
pended for  repairs  from  1894  to  1900  inclusive. 
Mr.   P.   J.   Immel,   director  of   public   improve- 
ments, favors  a  vehicle  tax  as  a  means  to  secure 
funds  for  street  repairs. 
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DifBcult  Supports  for  Underpinning. 

The  25-story  bank  of  the  State  of  New  York 
which  was  described  in  The  Engineering  Record 
of  September  13,  1902,  is  built  on  quicksand 
which  threatened  great  danger  to  the  adjacent 
buildings  when  the  excavation  for  its  cellar  was 
made  below  their  foundations.  This  has  neces- 
sitated difficult  and  elaborate  systems  of  under- 
pinning on  three  sides  of  the  lot.  It  has  been 
done  on  the  principle  of  supporting  the  walls 
so  that  they  could  be  lifted  to  correspond  to  the 
settlement  caused  by  the  quicksand  and  so  as  to 
allow  the  old  footings  to  be  removed  and  new 
ones  to  be  carried  down  not  to  rock,  but  to  a 
depth  equal  to  that  of  the  new  excavation,  and 
loaded  after  all  excavation  had  been  completed. 
On  the  east  and  west  sides  of  the  lot,  special 
methods  of  supporting  the  walls  without  ob- 
structing the  sites  of  the  adjacent  caissons  and 
of  repeated  transfers  of  the  weight  between 
needle  beams  and  wall  girders  were  illustrated 
in  The  Engineering  Record  of  September  27 
and  November  1. 

Entirely  different  methods  were  adopted  for 
supporting  the  two  buildings  on  the  north  side 
of  the  lot  At  the  northeast  corner  of  the  lot 
the  building  has  11  stories  and  a  basement  and 
the  wall  is  about  130  feet  high  with  an  esti- 
mated weight  of  21  tons  per  linear  foot.  It  is 
built  of  excellent  masonry  made  of  hard  brick 
In  Dyckerhoff  cement  mortar  and  is  12  Inches 
thick  at  the  top  and  42  inches  thick  at  the  bot- 
tom, with  an  offset  base  8  feet  wide  seated  on  a 
10-foot  concrete  footing  4  feet  deep.  This  wall 
was  underpinned  by  the  Breuchaud  method  with 
four  cast  iron  cylinders  36  inches  in  diameter 
and  about  40  feet  long  sunk  on  the  center  line  of 
the  wall  in  the  manner  which  has  frequently 
been  described  in  these  columns.  The  recesses 
were  about  10  feet  high,  8  feet  deep  at  the  bot- 
tom and  4  feet  wide  and  the  cement  was  so  hard 
that  It  was  extremely  slow  and  difficult  work 
cutting  them,  besides  the  building  was  occupied 
as  a  bank  and  the  men  were  not  permitted  to 
work  at  them  during  business  hours,  so  that  it 
required  fully  a  month  to  cut  one  recess  with  a 
steam  drill  and  chisels.  After  the  recesses  were 
flnlBbed  the  cylinders  were  easily  sunk  with 
pneumatic  pressure  and  one,  under  the  corner  of 
the  building,  was  loaded  with  1,000,000  pounds. 

The  other  building  on  the  north  side  of  the 
lot  was  ten  stories  high  above  the  basement, 
and  its  wall,  about  45  feet  long,  was  carried  tem- 
porarily on  needle  beams,  supported  in  an 
unusual  manner.  It  is  3  feet  thick  at  the  bot- 
tom and  has  an  8-foot  concrete  footing  6  feet 
deep  with  the  upper  side  Just  below  the  level  of 
the  basement  floor  and  the  lower  side  several 
feet  above  the  flnal  excavation  for  the  bank  build- 
ing. At  one  end  there  is  a  tall  and  heavy  chim- 
ney and  in  the  face  are  two  piers  built  integral 
with  the  brick  work  and  projecting  like  pilas- 
ters on  both  Bides.  At  the  feet  of  these  piers 
brick  arches  are  sprung  across  the  basement  to 
a  parallel  wall  to  carry  a  partition  wall  above, 
and  the  piers  support  the  ends  of  heavy  girders 
In  an  upper  story. 

Holes  were  cut  through  the  wall  Just  above 
the  footing,  and  through  them  were  set  groups 
of  15-lnch  60-pound  I-beams  28  feet  long.  The 
outer  ends  of  the  needles  were  supported  on 
cribbing  resting  on  the  concrete  piers  which 
bad  been  built  in  caissons  for  the  columns  of 
the  bank  building.  The  other  ends  were  car- 
ried on  a  line  of  three  15-inch  I-beams  set  on 
the  caps  of  16-inch  concrete  filled  steel  pipes 
sunk  36  feet  below  the  basement  floor  to  hard 
pan.  Both  ends  of  the  needles  being  thus  sup- 
ported from  the  solid  rock  there  was  no  possi- 
bility of  settlement  for  the  wall  and  after  the 
loads  were  transferred  to  them  with  Jack  screws 
they  were  wedged  up  and    the    screws  were 
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removed.  The  holes  were  cut  a  few  inches  into 
each  side  of  the  piers  so  that  the  needles  sup- 
ported them  directly. 

At  one  corner  of  the  building  it  was  not  per- 
missible to  make  a  support  for  the  needle  beams 
in  the  bank  lot,  so  the  outer  end  of  the  two 
14xl4-inch  timbers  and  the  15-inch  I-beam 
which  were  used  as  needles  there  were  sus- 
pended from  a  15-inch  horizontal  girder  parallel 
and  close  to  the  outer  face  of  the  wall  where  it 
would  clear  the  caissons  which  were  afterwards 
sunk  close  to  it.  This  girder  was  supported  at 
one  end  on  a  trestle  bent,  and  at  the  other  on 
a  group  of  diagonal  needles  which  also  carried 
a  part  of  the  wall.  Its  web  was  held  tight 
against  the  wall  by  wooden  braces,  slightly  in- 
clined and  abutting  against  the  pier  caissons. 

All  of  the  wall  was  weak  and  poor,  especially 
the  chimney,  and  it  was  difficult  to  support  the 
latter  as  it  was  not  thought  that  the  brickwork 
was  strong  enough  to  stand  if  much  of  its  sec- 
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outside  of  the  old  footing  was  cut  away  under 
the  needles  and  16-inch  steel  pipe  cylinders  were 
sunk  there  to  hard  pan  by  jacking  and  jetting, 
using  the  needle  beams  themselves  for  reactions. 
They  were  afterwards  filled  with  concrete  and 
wedged  up  against  the  beams,  and  the  latter 
were  cut  off  close  to  the  cylinders  with  pneu- 
matic chisels  and  the  spaces  between  the  wall 
and  the  caissons  left  unobstructed. 

The  lower  part  of  the  chimney  was  bricked 
up  solid  to  strengthen  it  and  distribute  the 
strains  and  where  the  20-inch  I-beam  flanges 
were  gained  into  it  the  face  bricks  were  re- 
moved for  some  distance  above  and  were  re- 
placed by  new  ones  carefully  bonded  and  laid 
in  the  best  cement  mortar.  An  arch  in  the 
base  of  the  chimney  was  also  bricked  up  solid 
above  the  longitudinal  I-beams,  and  where  the 
latter  passed  under  it  and  under  the  partition 
arches  in  the  basement  they  were  packed  or 
wedged  up  solid  against  the  soffit  in  such  a  man- 
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tion  was  cut  out.  Finally  a  shallow  slot  was 
cut  in  the  outside  of  it  to  receive  part  of  a  20- 
inch  needle  girder  30  feet  long  which  had  its 
web  packed  up  tight  against  the  brickwork  and 
braced  there  by  an  inclined  strut  from  an  ad- 
jacent building.  The  girder  was  supported  at 
the  outer  end  from  a  caisson  pier,  and  had  a 
thick  steel  bar  slightly  Inclined  from  the  ver- 
tical, wedged  between  its  lower  flange  and  the 
longitudinal  beams  on  the  cylinders.  The  op- 
posite wall  of  the  chimney  was  carried  by  a 
regular  group  of  needle  beams  and  both  walls 
were  wedged  up  from  the  longitudinal  cylinder 
beams.  Unusual  care  was  exercised  in  cutting 
the  holes  for  the  needles;  as  fast  as  the  bricks 
were  removed  from  a  small  space  a  Jack  screw 
was  set  there  to  take  the  load  and  leave  the 
least  possible  part  of  the  wall  unsupported. 

The  needle  beams  projected  so  far  into  the 
bank  lot  that  they  obstructed  subsequent  opera- 
tions there  and  new  supports  were  provided  for 
them,  close  to  the  wall,  and  their  loads  trans- 
ferred to  them  while  they  were  In  service.    The 


ner  as  to  distribute  the  pressure  over  a  con- 
siderable length  of  brickwork.  After  the  ex- 
cavations in  the  bank  lot  were  entirely  com- 
pleted the  new  footings  were  built  and  loaded 
and  the  needles  removed,  abandoning  the  cylin- 
ders. The  underpinning  was  in  charge  of  Mr. 
A.  B.  Riendeau,  superintendent  for  the  George 
A.  Fuller  Company,  contractors. 


The  Completion  of  the  Triangulation  of  the 
City  of  New  York  Jointly  by  the  city  and  the 
United  States  Geological  Survey  Is  at  present 
being  arranged  for. 

The  Output  of  the  Mines  of  British  Columbia 
for  1902  is  given  in  an  unofficial  estimate  ac- 
companying Bulletin  No.  7  of  the  Bureau  of 
Provincial  Information  as  follows:  Total 
from  metalliferous  mines,  980,000  tons,  repre- 
senting a  value  of  $12,310,000;  coal  and  coke 
returns,  1,800,000  tons,  or  a  valuation  of  $6,500,- 
000. 


May  2,  1903. 
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Types  and  Details  of  Bridge  Construc- 
tion.—IV. 

By  Frank  W.  Skinner,  C.  H. 


Spandrel-Bbaced  Arches,  Continued. 
The  wrougbt  Iron  highway  deck  bridge  across 
the  Mississippi  River  at  Lalie  Street,  Minne- 
apolis, includes  two  456-foot  channel  spans 
about  125  feet  high  above  the  water.  Each  span 
has  two  three-hinge  spandrel-braced  arch 
trusses,  of  about  95  feet  rise,  in  vertical  planes 
19  feet  apart.  They  are  connected  by  lateral 
systems  in  the  top  and  bottom  chord  planes 
and  by  from  one  to  three  panels  of  sway  brac- 
ing in  the  planes  of  the  vertical  posts.  The 
top  and  bottom  chords  are  made  of  pairs  of 
built  channels  latticed;  in  the  top  chord  the 
channel  flanges  are  turned  inwards,  and  in  the 
bottom  chords  they  are  turned  outwards,  but 
they  are  vertical  in  both  cases.  The  principal 
web  members  of  the  trusses  are  zig-zag  diag- 
onals at  different  angles,  which  reach  over  one 
or  two  panels  and  are  pin-connected  to  the 
chords.  Vertical  members  from  the  ends  of 
these  web  members  and  from  the  middles  of 
the  two-panel  members  divide  the  trusses  into 
twenty-four  panels  of  uniform  length.    The  ver- 


flanges  of  the  bottom  chords.  They  are  cut  to 
clear  at  intersections  where  they  are  riveted  to 
flange  connection  plates  on  the  continuous 
transverse  struts.  Near  the  center  of  the  span 
the  top  lateral  diagonal  rods  have  screw  ends 
with  their  nuts  bearing  on  the  ends  of  pairs  of 
horizontal  angles,  between  which  they  pass  and 
which  are  riveted  to  the  top  chord  flange  tie 
plates.  The  sway  brace  diagonal  rods  have 
bent  eyes  engaging  the  bottom  chord  pins  and 
straight  eyes  engaging  longitudinal  pins  through 
the  transverse  struts  and  through  pairs  of  angle 
clips  riveted  to  the  bottom  flanges  of  the  floor- 
beams.  The  bridge  was  assembled  on  pile  and 
trestle  falsework  erected  from  the  ice,  and  was 
remarkable  for  the  manner  of  assembling  and 
connecting  up  the  arch  trusses  from  one  skew- 
back  continuously  to  the  other  instead  of  from 
both  skewbacks  to  the  crown  simultaneously. 
This  method  was  successful,  but  involved  spe- 
cial diagonal  braces  in  the  falsework. 

The  single  track  viaduct  across  the  Viaur 
River,  on  the  road  from  Carmaux  to  Rodez, 
France,  is  about  1,345  feet  long  between  abut- 
ments and  380%  feet  high  from  water  level  to 
track.  The  721%-feet  center  span  is  a  three- 
hinge  spandrel-braced  steel  arch  of  1761/4  feet 


of  the  arch.  They  are  made  with  a  cover  plate, 
two  web  plates  and  four  angles  each.  At  each 
panel  point  there  are  special  sections  of  web 
plates  spliced  in  which  project  below  the  line 
of  the  lower  flange  angles  to  form  gusset  plates 
for  the  connections  of  the  web  members  of  the 
trusses.  The  chords  are  stiffened  at  intervals 
by  diaphragms  formed  of  four  solid  web  knee 
brace  plates.  The  bottom  chords  decrease  In 
depth  and  sectional  area  from  the  skewbacks 
to  the  crown  and  the  ends  of  the  cantilever 
arms,  and  are  similar  to  the  top  chords  except 
that  at  the  panel  points  the  edges  of  the  web 
plates  are  cut  to  curves  of  33  feet  radius,  so 
as  to  connect  the. tangent  with  the  angles. 

The  shorter  perpendicular  truss  posts  have 
I-shaped  cross  sections  with  plate  or  latticed 
webs,  four  flange  angles  and  two  or  more  cover 
plates.  The  longer  posts  have  rectangnilar 
cross  sections  with  four  angles  latticed  on  each 
side,  and.  Interior  diaphragm  frames  made  of 
angles.  The  diagonal  web  members  are  sim- 
ilar to  the  long  posts  and  both  of  them  are 
of  uniform  width  from  end  to  end  in  the  trans- 
verse planes,  but  are  tapered  from  the  middle 
to  both  ends  in  the  longitudinal  plane.  The 
sway  bracing  consists  of  from  one  to  four  pan- 


ticals  and  diagonals  have  I-shaped  cross  sec- 
tions made  with  pairs  of  angles  riveted  to- 
gether back  to  back  and  latticed,  and  all  their 
connections  are  field-riveted  to  web-connection 
plates,  except  at  the  ends  of  the  main  diag- 
onals. The  sub-verticals  are  connected  to  the 
top  chords  with  3-Inch  pins  and  are  field-riv- 
eted to  the  top  flanges  of  the  bottom  chords 
with  bent  plates.  Special  care  was  taken  to 
make  the  top  chords  discontinuous  at  the  cen- 
ter and  ends  of  the  spans,  and  they  were  in- 
clined downwards  to  bearings  on  the  lower 
chord  pins  at  the  crown  hinge.  The  lower 
chords  have  clearance  between  their  half-hole 
bearings  on  the  crown  hinge  pin,  but  the  semi- 
trusses  are  locked  together  there  by  the  full 
holes  in  the  jaw  plates  on  the  ends  of  the  ver- 
tical and  diagonal  members. 

The  top  laterals  are  square  rods  with  loop 
eyes  connected  to  vertical  pins  through  tie 
plates  In  the  top  chords.  At  the  center  point 
of  the  span  the  ends  of  the  diagonals  are  con- 
nected to  horizontal  pins  through  the  double 
vertical  end  plates  of  the  lower  lateral  diag- 
onal struts,  between  which  the  rods  pass.  The 
lower  laterals  are  I-shaped  struts  fleld-rlveted 
to  horizontal  connection    plates    on  the    Inner 
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rise  with  horizontal  top  chord  and  polygonal 
bottom  chord  divided  Into  41.8-feet  panels  by 
posts  perpendicular  to  the  top  chords,  and  has 
diagonals  in  one  direction  only.  The  battered 
trusses,  109%  feet  apart  at  the  skewbacks  and 
19%  feet  apart  at  the  roadway  level,  are  con- 
nected together  by  the  floor  system,  by  diag- 
onals and  by  horizontal  transverse  struts  be- 
tween the  bottom  chords.  The  pairs  of  perpen- 
dicular posts  are  also  connected  by  horizontal 
and  diagonal  sway  bracing  members.  All  mem- 
bers are  made  to  resist  compression  and  have 
riveted  connections.  At  each  skewback  there 
Is  a  5-inch  bolt  20  feet  long,  bisecting  the  angle 
between  the  lower  chord  and  the  post  and  an- 
choring the  truss  to  a  grillage  of  plate  girders 
built  into  the  pier  masonry  and  accessible 
through  an  Inspection  tunnel.  The  arch  trusses 
are  continuous  beyond  the  skewbacks  to  form 
cantilever  arms  resembling  semi-arches.  Each 
cantilever  truss  is  226%  feet  long,  and  from  its 
extremity  is  suspended  one  end  of  an  85-foot 
Pratt  truss,  the  opposite  end  of  which  rests  on 
the  masonry  approach. 

The  top  chords  are  about  43  Inches  wide,  and 
their  depths  diminish  from  about  2%  feet  at 
the  skewbacks  to  about  1%    feet  at  the  crown 


els  of  X  bracing  in  each  bent.  Where  the  depth 
of  the  trusses  is  least,  the  sway  bracing  con- 
sists of  two  inclined  channel  or  plate-and-angle 
struts  reaching  from  the  ends  of  the  lower 
chord  horizontal  transverse  strut  to  the  middle 
of  the  lower  flange  of  the  floor  beam.  Else- 
where the  struts  and  diagonals  all  have  I-shaped 
or  rectangular  cross  sections,  built  up  of  four 
angles  each,  latticed,  the  rectangular  ones  hav- 
ing interior  transverse  stiffening  plates.  All 
truss  members  are  latticed  with  small  angles. 
The  tops  of  each  pair  of  perpendicular  truss 
posts  are  connected  by  a  double-web  plate- 
girder  floor  beam  about  45  Inches  deep,  from 
the  middle  of  which  is  suspended  by  two  verti- 
cal and  two  inclined  struts  a  light  inspection 
platform,  with  a  narrow  gauge  car  track  run- 
ning from  end  to  end  of  the  bridge,  accessible 
by  Iron  ladders  on  the  truss  posts  and  a  stair 
with  hand  rail  in  each  lower  arch  chord.  The 
solid  floor  has  transverse  rectangular  floor 
triangles  with  longitudinal  fascia  plates  at  the 
ends  to  retain  the  ballast. 

At  the  skewbacks,  the  ends  of  the  arch  and 
cantilever  lower  chords  and  the  perpendicular 
posts  are  riveted  together  on  large,  heavy  gus- 
set connection  plates,  to  which  are  riveted  the 
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■webs  of  special  reinforcement  plates  tapering 
from  a  thin  upper  edge  to  a  very  thick  forged 
angle  flange  taking  bearing  on  the  base  plate 
riveted  to  it.  The  5-inch  main  anchor  bolt  ap- 
parently has  a  forged  head  seated  on  an  oblique 
bearing  riveted  to  the  outside  of  the  chord. 
The  base  plate  is  normal  to  the  maximum  skew- 
back  reaction,  and  is  inclined  25  degrees  trans- 
versely, and  30  degrees  longitudinally.  It  is 
fastened  by  four  1%-inch  bolts  to  the  top  of  the 
upper  cast-steel  hinge  piece,  which  has  a  bear- 
ing surface  of  about  4x5i4  feet,  enclosing  a 
3/16-inch  lead  plate,  on  which  the  arch  takes 
bearing.  The  hinge  casting  has  transverse  and 
longitudinal  webs  connecting  the  24-inch  top 
plate  and  the  convex  hinge  surface,  which  is 
a  segment  of  a  cylinder,  with  a  15-foot  radius 
and  its  axis  perpendicular  to  a  vertical  plane 
through  the  axis  of  the  bridge.  The  lower  hinge 
casting  is  similar  to  the  upper  one  and  has  a 
6%x5i4-foot  base  plate  2%  inches  thick.  Its 
concave  hinge  surface  has  a  radius  of  1.18  feet. 


and  is  connected  to  that  of  the  upper  casting 
by  two  bolts  in  slotted  holes  which  allow  lim- 
ited radial  motion,  but  prevent  transverse  mo- 
tion. The  lower  hinge  casting  is  seated  in  the 
recessed  top  of  a  6x7-foot  cast-steel  base  plate 
2  inches  thick,  with  longitudinal  ribs  on  the 
under  side,  which  fit  recesses  in  the  top  of 
pedestal  and  prevent  transverse  displacement. 
The  base  plate  rests  on  the  horizontal  top  of 
a  cast-iron  pedestal,  8V2  feet  square  and  18 
inches  high,  seated  on  a  %-inch  sheet  of  lead 
and  fastened  to  the  masonry  by  six  2-inch  hold- 


ing-down bolts  and  one  long  oblique  anchor  bolt 
connected  to  reaction  beams  built  into  the 
masonry.  All  the  sliding  surfaces  are  ma- 
chined, and  there  is  a  hole  through  all  the  cast- 
ings with  clearance  for  the  main  anchor  bolt 
from  the  arch  trusses.  The  bearing  between 
the  base  plate  and  pedestal  is  made  with  six 
wedges  providing  an  inch  or  more  adjustment. 
The  base  plate  is  fixed  transversely  by  wedges 
between  its  edges  and  the  flange  of  the  pedestal. 
The  ends  of  the  arch  trusses  have  solid  rein- 
forced webs  at  the  crown,  where  they  are  about 
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10%.  feet  deep,  with  a  clearance  of  35  inches 
between  the  vertical  faces,  which  are  49  inches 
wide  at  the  bottom  and  43  inches  wide  at  the 
top.  On  the  middle  of  each  is  bolted  a  vertical 
cast  bed  plate  about  39  inches  high  and  48 
inches  wide  with  horizontal  top  and  bottom 
ribs  forming  guides  for  the  hinge  casting.  The 
hinge  casting  takes  bearing  on  the  face  of  the 
bed  plate  with  two  single  horizontal  transverse 


adjustment  wedges,  and  has  a  semi-circular 
bearing  for  the  8-inch  horizontal  cast-steel  pin. 
The  pin  has  a  collar  at  each  end  which  engages 
the  casting,  and  beyond  each  collar  it  is  pro- 
longed to  receive  two  short  horizontal  eye  bars, 
one  of  which  is  riveted  at  the  opposite  end  to 
the  web  of  each  semi-arch  truss. 

The  bridge  was  illustrated  In  "The  Revue  In- 
dustrielle,"  September  16,  1899. 


Bjag^l^g^^fe^ 


The  Beautifying  and  Development  of  New 
York  City  along  scientific  and  artistic  lines  is 
now  being  seriously  considered.  A  public  hear- 
ing was  held  April  27  on  a  proposed  ordinance 
authorizing  the  appointment  by  the  mayor  of  a 
commission  to  prepare  a  comprehensive  plan 
for  this  work,  all  speakers  being  decidedly  in 
favor  of  the  ordinance.  The  value  of  appear- 
ances is  becoming  more  widely  recognized. 
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The  Cascade  Water  Power  Plant. 

By  W.G.  MeConuon.  Engineer  in  Charge  of  Construction 

The  recently  completed  plant  of  the  Cascade 
Water,  Power  and  Light  Company  is  situated  at 
Cascade,  B.C.,  and  owned  by  the  London  and  Brit- 
ish Columbia  Goldfields  Company,  Limited,  rep- 
resenting an  investment,  in  round  numbers,  of 
$500,000.  Cascade  is  a  small  town  on  the  Kettle 
Kiver,  12  miles  east  of  the  town  of  Grand  Forks, 
and  about  30  miles  directly  west  from  Rossland, 
B.  C.  Flowing  from  the  west,  the  Kettle  River 
descends  120  feet  in  passing  through  a  half  mile 
of  narrow  rocky  gorge  in  a  series  of  rapids  and 
falls.  For  the  utilization  of  this  natural  power, 
the  Cascade  Water,  Power  and  Light  Company 
has  built  a  large  dam,  waterway,  pipe  line, 
power-house,  and  transmission  line  from  Cas- 
cade to  Phoenix,  where  the  largest  and  most 
productive  copper  mines  in  the  "Boundary  Dis- 
trict" are  situated. 

The  dam,  placed  just  above  the  entrance  to 
th.e  gorge,  is  of  timber  crlbwork,  with  a  40-foot 
base  and  24-foot  top.  The  mid-section  is  BO  feet 
high,  tapering  to  25  feet  at  the  sides,  while  the 
total  length  is  400  feet.  This  is  built  on  a  solid 
rock  bed,  to  which  the  foundation  timbers  are 
bolted,  and  filled  with  10,000  cubic  yards  of  rock 
This  dam  raises  the  water  36  feet  above  the 
natural  level,  giving  an  effective  head  at  low 
water  of  156  feet.  The  permanent  water  level 
is  10  feet  below  the  top  of  the  dam,  being  con- 
trolled during  high  water  by  twelve  sluiceways 
which  can  be  opened  to  12  feet  below  the  natural 
river  level,  giving  a  passway  of  about  2,000 
square  feet  These  sluices  are  closed  by  means 
of  12xl2-inch  squared  timbers  in  grooves,  oper- 
ated by  a  traveling  winch  running  on  a  track 
over  the  top  of  the  dam. 

From  dam  to  power-house  the  water  first 
passes  through  a  225-foot  open  rock  cut  from 
which  it  enters  a  tunnel  driven  through  410  feet 
of  solid  rock,  passing  under  the  track  of  the 
Canadian  Pacific  Railway,  and  then  into  an- 
other open  rock  cut  500  feet  in  length,  at  the 
end  of  which  the  bulkheads  and  controlling 
gates  are  located.  These  cuts  and  tunnel,  rep 
resenting  an  excavation  of  about  35,000  cubic 
yards  of  rock,  are  of  dimensions  liberal  enough 
to  avoid  appreciable  loss  of  head. 

From  the  gates  the  water  is  conveyed  for 
about  1,400  feet  through  a  7-foot  pipe,  con- 
structed of  Oregon  fir  tongued  and  grooved 
staves  2%x7  inches,  cut  in  circular  segments 
and  machined  to  the  radius  of  the  pipe.  The 
staves  are  hooped  at  12-inch  intervals,  with  %- 
inch  round  steel  bands,  having  cast-iron  con- 
necting shoes  for  clamping.  Provisions  have 
been  made  at  the  bulkhead  and  in  the  width  of 
the  cuts  for  the  installation  of  a  similar  addi- 
tional pipe.  The  stave  pipe  is  followed  by  250 
feet  of  7-foot  circular  steel  pipe,  resting  on  con- 
crete piers  and  anchored  into  solid  rock  to 
avoid  end  thrust.  Where  this  pipe  passes 
alongside  of  the  power-house,  three  4-foot  pipes 
afld  one  2-foot  pipe  are  taken  off  below  the  floor 
level  of  the  power-house  to  supply  three  36-lnch 
turbines  for  generators  and  two  12-inch  turbines 
for  exciters.  A  view  of  the  power-house  here- 
with shows  also  the  stand-pipe  at  the  junction 
of  the  stave  and  steel  pipes,  which  relieves  the 
pipe  line  from  excessive  water-ram  strains,  and 
incidentally  voids  any  air  taken  into  the  pipes. 

About  10,000  cubic  yards  of  rock  were  re- 
moved for  the  site  of  the  power-house,  in  a 
natural  bay  at  the  foot  of  the  falls.  This 
building  is  of  substantial  flre-proof  construc- 
tion, 150x50  feet,  with  stone  foundation  22  feet 
deep  on  the  lower  side,  and  brick  walls  30  feet 
above  floor  level,  the  height  to  peak  of  roof 
being  45  feet.  It  has  been  designed  with  a 
view  to  lengthening  it  when  required.    A  second 


illustration  shows  the  interior  of  the  power- 
house, and  the  generating  plant.  The  three 
generators  are  standard,  three-phase,  two-bear- 
ing, direct-coupled,  2,200-volt,  750-kilowatt,  at 
80  per  cent,  power  factor,  or  940  kilowatts  at 
100  per  cent,  power  factor,  60  cycles  per  second, 
300  revolutions  per  minute.  The  two  exciters, 
each  capable  of  exciting  all  three  generators  at 
one  time,  are  45-kilowatt,  120-volt,  shunt  wound 
dynamos,  self-contained,  two-bearing  type,  di- 
rect coupled  to  independent  turbines,  running 
at  500  revolutions  per  minute.  The  turbines 
are  S.  Morgan  Smith  wheels  made  at  York,  Pa., 
and  the  governors  of  Escher,  Wyss  &  Company's 
make,  from  Switzerland. 

There  are  nine  standard,  self-cooling,  oil-in- 
sulated transformers  in  banks  of  three,  having 
a  capacity  of  250-kilowatts  -at  80  per  cent,  power 
factor,  or  312Vl'  kilowatts  at  100  per  cent,  power 
factor,  "Star"  connection,  and  wound  for  a  ratio 
of  2,000  to  20,000  volts,  on  both  high  and  low 
tension  windings,  with  full  load  efficiency  of 
97.6  per  cent.  As  the  taps  are  brought  out  near 
the  neutral  point,  which  is  grounded.  It  Is  im- 
possible to  maintain  a  dangerous  voltage  in  the 


apparatus  was  furnished  by  the  Westinghouse 
Electric  and  Manufacturing  Company. 

A  right  of  way  132  feet  wide  is  cleared,  and 
transmission  lines  erected  from  Cascade  via 
Grand  Forks  to  Phoenix,  a  distance  slightly 
over  21  miles.  The  high  tension  circuit  con- 
sists of  two  separate  three-phase  transmission 
lines,  each  carrying  three  No.  3  B.  &  S.  copper 
wires,  with  room  on  each  line  for  another  cir- 
cuit. Throughout  it  is  one  of  the  most  sub- 
stantial and  well  constructed  lines  in  the  Do- 
minion. The,  poles  are  heavy  cedar,  and  on 
tangents  are  spaced  not  over  100  feet  apart,  on 
curves  at  less  distances,  in  some  cases. as  low 
as  50  feet.  No  angles  are  turned,  but  all 
changes  In  direction  of  line  made  with  easy 
curves.  No  side  or  head  guys  have  been  used 
except  at  extra  heavy  spans  across  rivers,  and 
in  similar  places.  The  work  on  this  line,  as 
well  as  all  construction  of  the  plant,  is  a  de- 
cided credit  to  the  company's  local  engineer, 
Mr.  Wm.  Anderson,  who  has  designed  and  exe- 
cuted the  wor£ 

A  3-mile  feeder  is  taken  off  at  Grand  Forks, 
12  miles  from  Cascade,  to  the  Granby  Smelter 
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auxiliary  circuit.  The  current  from  the  high 
tension  side  of  the  transformers  is  carried  to  a 
row  of  high  tension  fused  circuit-breakers,  sit- 
uated alongside  of  the  building  behind  the  main 
switchboard.  These  switches  are  placed  on  in- 
dependent marble  slabs,  with  marble  barriers 
between.  The  current  leaving  these  switches 
enters  a  high  tension  b«s  and  is  carried  to  the 
line  switches  at  the  rear  of  the  building.  These 
line  switches  are  grouped  switches  opening  all 
three  wires  at  the  same  time.  Each  switch  is 
furnished  with  a  time  limit  tripping  device, 
and  reversed  current  tripping  coils,  so  that  over- 
loads can  be  carried  for  a  period  of  from  one  to 
ten  seconds,  as  the  local  conditions  call  for,  or 
either  line  can  be  cut  out  automatically  in  case 
of  trouble. 

The  switchboard  for  the  low  pressure  side 
consists  of  seven  panels  of  blue  Vermont  mar- 
ble, one  panel  for  each  generator,  one  for  the 
two  exciters,  and  a  feeder  panel  for  each  group 
of  transformers.  The  six  lightning  arresters, 
located  just  above  the  switches  in  the  gable  of 
the  roof,  are  the  "low  equivalent"  style,  giving 
protection  against  lightning  discharges  for 
transmission    at    20,000    volts.      The    electric 


of  the  Granby  Mining  and  Smelting  Company, 
where  current  is  used  for  driving  Westinghouse 
induction  motors  of  sizes  ranging  from  3  to  700 
horse-power,  and  ot  an  aggregate  capacity  of 
2,400  horse-power. 

The  sub-station  at  Phoenix  is  located  at  an 
altitude  of  about  3,500  feet  above  the  power- 
house. The  building  is  of  brick,  with  one  end 
left  for  future  extension,  and  contains  the  trans- 
formers, line  switches,  fused  circuit  breakers, 
switchboards,  etc.,  substantially  duplicating 
those  at  the  power-house.  This  sub-station,  for 
the  immediate  present,  will  be  called  upon  to 
.supply  current  for  two  700-horse-power,  West- 
inghouse, type  "C"  motors  for  driving  two  large 
compressors,  a  100-horse-power  motor  for  stone 
crusher,  and  a  150-horse-power  motor  for  hoist, 
as  well  as  furnishing  the  current  for  lighting 
the  town  of  Phoenix. 

The  Cascade  Water.  Power  and  Light  Com- 
pany estimates  that  it  will  have  a  supply,  at 
low  water,  for  about  6,200  horse-power.  This 
will  enable  the  doubling  of  the  present  output. 
All  the  plans  were  made  and  carried  out  with 
the  view  of  extending  the  plant  to  Its  full 
capacity,  and  from  present  indications  it  would 
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seem  that  the  company  will  have  a  demand  for 
all  the  power  it  can  furnish. 


Improved  Maintenance  of  Earth  Roads. 

liy  Henry    I*.  Morrison,  M.   Am.  Soc.   C.  E. 


Substantial  progress  toward  a  betterment  of 
our  country's  highways  is  annually  being 
made.  Skill  and  intelligence  are  gradually 
being,  employed  to  supervise  the  expenditure  of 
road  improvement  funds.  The  value  of  good 
roads,  as  an  important  factor  in  securing  and 
maintaining  national  prosperity,  is  recognized 
to  the  extent  that  certain  states  have  divided 
the  cost  of  road  construction  with  the  localities 
directly  benefited.  Thousands  confidently  ex- 
pect that  the  national  appropriation  for  the 
same  work  will  be  so  increased  as  to  carry  its 
good  oflRr.es  beyond  the  present  advisory  work 
of  the  Department  of  Agriculture.  Yet  when 
one  thinks  of  the  mileage  of  unimproved  high- 
way, of  the  poverty  of  the  localities  that  must 
at  least  aid  in  the  burden  of  paying  for  the  road 
improvement,  of  the  conservatism  which 
spreads  the  narrow  gospel  that  "What  was 
good  enough  for  father  is  good  enough  for  me," 
and  of  the  limitations  to  appropriation,  whether 


the  earth  roads  of  the  country,  which  means 
that  progress  and  prosperity  will  settle  in  new 
localities,  even  though  those  same  localities 
have  not  stoned  their  roads.  A  few  years  ago, 
a  road  engineer  would  have  been  surprised  had 
he  been  consulted  concerning  the  best  methods 
for  maintaining  earth  roads,  and  the  suggestion 
that  a  competent  engineer  would  give  valuable 
advice  in  the  economical  maintenance  of  an 
unimproved  system  would  have  been  equally 
surprising  to  boards  of  supervisors  or  town 
officials.  To-day  the  road  engineer  appreciates 
the  fact  that  an  opportunity  to  perform  a  great 
public  service  lies  in  the  possession  of  knowl- 
edge which  will  increase  the  utility  and  lessen 
the  expense  of  transportation  on  earth  roads. 

His  investigation  will  naturally  follow  some- 
what in  this  way:  First,  is  there  a  mileage  of 
roads  in  the  system  which  travels  over  hills, 
that  might  be  avoided?  Is  there  a  circuitous 
route  which  might  be  replaced  by  a  straight 
one?  Is  there  a  swampy  unmaintainable  mile, 
which,  without  outraging  the  demands  for  di- 
rectness and  desirable  grade,  could  be  elsewhere 
located  on  firmer  foundation?  This  matter  of 
relocation,  or  in  the  case  of  new  roads,  the  se- 
lection of  route,  is  a  work  which.  If  well  per- 
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national  or  state,  the  unwelcome  truth  that  the 
vehicular  traffic  of  this  country  must,  for  many 
years  to  come,  perform  Its  service  largely  on 
unimproved   roads,  is  brought  to  notice. 

The  economical  improvement  and  mainten- 
ance of  those  earth  roads,  until  such  time  as 
their  substantial  improvement  is  a  financial 
possibility,  becomes  a  matter  of  importance  for 
the  road  engineer,  who  has  learned  much  from 
the  old-fashioned  maker  and  mender  of  roads, 
even  though  he  frequently  turned  in  from  his 
scraper  and  shovel  material  that  should  not 
have  found  place  in  the  body  of  a  road..  It  is 
quite  improbable  that  any  engineer  will.  In  the 
future,  be  called  upon  to  construct  and  main- 
tain any  extended  highway  system  without  hav- 
ing, at  the  same  time,  placed  in  his  charge  for 
maintenance,  a  certain  mileage  of  earth  roads. 
It  is  well  that  the  highway  commissioner  has 
been  brougl-t  to  tell  the  secrets  of  his  craft. 
Even  though  much  of  his  information  was 
scarcely  such  as  could  be  extensively  used,  yet 
when  coupled  with  the  exact  knowledge  of  the 
road  engineer,  the  introduction  of  the  money 
system,  and  the  use  of  the  level,  it  gives  assur- 
ance for  the  improvement  and  maintenance  of 


formed,  will  result  in  great  good  for  the  locality 
affected. 

Next,  the  attention  of  the  investigator  will 
be  directed  toward  the  local  supply  of  natural 
road  making  material,  if  any  exists  within 
reasonable  haul,  and  the  convincing,  which  is 
not  infrequently  the  difficult  task,  of  the  local 
authorities  that,  whenever  possible  within  the 
limits  of  the  authorized  annual  expenditure  for 
road  improvement,  it  should  be  used  upon  the 
road.  If  the  absence  of  available  road  material 
Is  unfortunately  the  condition,  then  the  Inves- 
tigation should  reach  out  so  as  to  find  what 
desirable  combination  could  be  affected  from 
the  local  sands,  clays  or  otherwise  useless 
shales.  Some  luck  and  some  judgment  may 
result  in  developing  a  section  of  road  which  will 
not  require  tumpiking  each  year,  and  may  be 
taken  from  the  list  of  roads  so  treated. 

The  diverting  of  small  water  courses  which 
make  unnecessary  jurctiir°n  with  the  road  sys- 
tem, a.nd  the  provision  of  adequate  culvert  ca- 
pacity, results  in  a  permanent  betterment  of 
the  road  system  and  is  a  money  saving  opera- 
tion. If  the  community,  for  whom  the  engineer 
is  acting,  Is  not   in  possession  of  a  plant  for 


earth  road  improvement,  another  opportunity 
presents  itself  in  which  he  can  perform  great 
public  service.  When  turnpiking  the  roads,  he 
will  get  the  greatest  possible  amount  of  his 
rounding  material  from  the  summits,  and  to 
the  extent  of  financial  ability,  help  the  grade 
at  low  points.  This  annual  helping  of  grade 
means  that  something  is  taken  from  the  cost 
of  everything  that  is  brought  Into  the  locality, 
and  Increases  the  margin  of  proflt  on  every- 
thing sold  from  the  community;  and  further, 
that  when  you  come  to  permanently  improve 
the  highway,  a  considerable  amount  of  the  nec- 
essary excavation  has  been  made  and  paid  for. 
This  method  of  securing  your  rounding  ma- 
terial aids  In  avoiding  the  Incorporation  of  ob- 
jectionable matter  in  the  wearing  sucface  of 
the  new  road.  It  also  aids  in  securing  the  least 
possible  disturbance  of  the  sod  of  the  side 
wings,  which  is  an  important  feature  in  avoid- 
ing storm  water  scour. 

The  blades  of  the  road  scraper,  under  engi- 
neering supervision,  will  be  permitted  to  dis- 
turb the  wing  sod  very  little,  and  the  man  with 
the  scythe  will  successfully  deal  with  the  tall 
grass  and  weeds  which  are  calculated  to  inter- 
fere with  the  flow  of  water  on  the  wings.  This 
leaves  a  valuable  sod.  The  writer,  for  a  num- 
ber of  years,  successfully  used  a  mowing  ma- 
chine on  the  dirt  wings  of  Improved  roads.  The 
supervising  engineer  will  frequently  And  that 
a  wet,  slow  and  disagreeable  half  mile  is  caused 
by  a  hedge  of  tall  bushes,  which  prevent  the 
direct  rays  of  the  sun  from  drying  out  the 
slough.  He  cuts  down  the  bushes,  keeping  in 
mind  that  the  sun's  rays  are  to  be  courted  for 
the  low  flat  sections  of  unimproved  roads,  and 
generally  avoided  for  improved  roads.  Another 
section  of  the  road  the  engineer  improves  by 
tiling  or  stone  draining  a  spring  that  has  been 
a  nuisance  for  years.  Again  he  finds  his  road 
In  bad  condition  because  it  traverses  a  clay 
pocket  which  is  maintaining  a  swamp.  This 
may  be  impracticable  or  too  expensive  to  drain 
by  ordinary  methods,  and,  as  the  writer  fre- 
quently has,  he  will  accomplish  the  task  by  cut- 
ting through  the  clay  formation  and  reaching 
a  stratum  which  will  give  a  subterranean  con- 
duit for  the  troublesome  swamp  water,  being 
careful  to  roughly  sheath  up  the  sides  of  his 
cesspool  above  the  conducting  stratum. 

Under  the  engineer's  supervision,  surface  and 
subsoil  drainage  for  earth  roads  accomplish  re- 
sults which  ordinarily  would  not  be  looked  for 
short  of  a  permanent  Improvement.  But  after 
all,  the  one  great  thing  which  will  be  accom- 
plished by  the  engineer  will  be  the  power  whlcti 
he  will  exercise  In  defeating  the  practice  which 
requires  that  the  funds  raised  for  road  main- 
tenance purposes  shall  all  be  spent  at  one  sea- 
son of  the  year,  and  that  In  a  few  weeks,  and 
the  roads  left  without  attention  for  the  balance 
of  the  year.  Within  the  writer's  experience  in 
the  maintenance  of  earth  and  improved  roads, 
extending  over  a  quarter  of  a  century,  there  is 
no  calling  In  which  the  "stitch  in  time"  is  so 
calculated  to  save  nine,  as  it  Is  In  road  main- 
tenance. There  comes  to  mind  one  small  illus- 
tration of  the  value  of  the  ability  to  spend  ap- 
propriations when  required,  the  possibility  of 
rolling  your  principal  dirt  roads  after  a  wet 
spell  and  before  tlie  frost  transforms  the  ridges 
into  instruments  of  torture  to  the  animal  and 
ruin  to  the  vehicle  which  passes  over  the  roada. 

With  the  constantly  growing  mileage  of  im- 
proved highways  and  the  better  understanding 
of  methods  which  lengthen  the  months  of  prof- 
itable  usefulness  for  unimproved  earth  roads, 
comes  the  assurance  that  the  isolation  of  coun- 
try life  is  being  reduced,  the  opportunity  for 
profit  to  the  farmer  is  increased,  and  urban 
pleasure  travel  Is  offered  extended  opportunity. 
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Asphalt     Experiments     at    Washington, 

The  results  of  some  interesting  Investiga- 
tions on  asphalt  for  paving  purposes  are  given 
in  the  report  of  the  engineer  department  of  the 
District  of  Columbia  for  the  year  ending 
June  30,  1902.  These  Investigations  were  con- 
ducted by  Mr.  A.  W.  Dow,  inspector  of  asphalts 
and  cements,  an  abstract  of  whose  report  on  the 
subject  follows. 

There  is  strong  evidence  to  show  that  the 
Trinidad  lake  and  land  asphalts  are  of  common 
origin,  and  that  the  latter  is  either  the  result 
of  an  overflow  of  asphalt  from  the  lake  or  that 
it  is  being  forced  up  through  crevices  in  the 
earth;  or  it  may  be  that  these  deposits  are  a 
result  of  a  combination  of  the  two  conditions. 
Whatever  the  origin,  the  lake  is,  as  a  rule,  a,p- 
preciably  the  softer,  as  this  deposit,  being  so 
extensive  in  bulk,  has  lost  less  of  the  lighter 
oils  and  has  been  less  subjected  to  molecular 
changes  than  has  the  asphalt  from  the  land  de- 
posits; but  granting  this  and  that  for  this 
reason  the  lake  requires  less  flux  to  soften  it 
into  a  paving  cement,  it  does  not  follow  that 
the  lake  is  superior.  The  accompanying  labor- 
atory examination  shows  that  the  two  are  very 
similar  in  all  respects.  Where  one  excels  in 
one  property,  the  other  excels  in  another: 

Table  I. — Examination  of  Refined  Asphalts. 

Lake.  Land. 

Bitumen  sol.  in  carbon  bisul.,  per  cent.  55.74  54.20 

Organic   matter   not    bitumen 7.88  7. S3 

Mineral    matter,   per  cent 36.38  38.07 

Bitumen  soluble  In  naphtha,  per  cent.  62.90  59.40 

Bitumen  Insol.  in  naphtha,  per  cent..    37.10  40.60 
Parts   residuum    oil  to  flux   100  parts 

refined   asphalt   17  22 

The  two  refined  asphalts  shown  in  the  first 

table  were  fluxed  into  paving  cements  having 

the  same  consistency  at  77  degrees,  Fahr.,  by 

the  addition  of  the  same  residuum  to  each,  and 

then  gave  the  results  shown  in  the  second  table. 

The  appearance   of  the  lake  asphalt  after  48 

hours  immersion  in  water  showed  it  to  be  badly 

attacked,  while  that  of  the  land  asphalt  showed 

it  to  be  only  slightly  attacked.  .      . 

Table  II. — Examination  of  Asphalt  Cements. 

Lake.        Land. 
Bltamen  soluble  In  carbon  blsnlpblde, 

per  cent 62.4  62.6 

Penetration  at  77°  F.  flOO  gms.  5  sec- 
onds. No.  2  needle) 40  39 

Heat  test  (samples  heated  In  open  tins 
in  air  batbl  — 
Loss  on  heating  at  325°  F.  for  24 

hours,   per   cent '    1.93  1.06 

Penetration  before   heating 40  39 

Penetration  after  heating 19  24 

Susceptibility  to  changes  In  temperature — 
Penetration   at  32°   F.    (200  gms.   1 

minute.  No.   2  needle) 12  12 

Penetration  at  77°  F.    (100  gms.   5 

seconds,    No.    2   needle) 40  39 

Penetration  at  100°   F.    (50  gms.  5 

seconds.  No.  2  needle) 90  75 

Penetration  at  115°   F.    (50  gms.  5 

seconds.  No.  2  needle) 195  171 

Dnetlllty,    leches   to  which   drawn  be- 
fore breaking 13  11 

From  this  examination  it  is  seen  that  thu 
lake  asphalt  cement  is  Inferior  to  the  land  in 
that  it  is  slightly  more  altered  by  heat,  is  more 
susceptible  to  changes  in  temperature,  and  is 
more  readily  acted  upon  by  water.  The  land 
asphalt  cement  is  inferior  to  the  lake  in  being 
less  ductile  at  77  degrees  Fahr.  After  a  care- 
ful examination  Into  the  facts  Mr.  Dow  believes 
t^^t  there  is  little  or  no  foundation  for  the 
c!aini  that  for  paving  purposes  lake  asphalt  is 
superior  to  land  asphalt.  The  reasons  given 
for  the  superiority  of  the  lake  asphalt  is  that 
It  contains  a  larger  quantity  of  light  oils,  which 
are  superior  to  any  oil  that  can  be  added  to  the 
asphalt,  and  that  the  bitumen  is  more  cementi- 
tious.  On  examination  the  asphalt  cement  is 
found  to  be  slightly  more  cementitious  at  the 
ordinary  temperatures,  between  50  and  90  de- 
grees Fahr.,  but  in  practical  use  asphalt  pave- 
ments are  subject  to  much  lower  and  much 
higher  temperatures,  and  as  the  lake  cement  is 
more  susceptible  to  changes,  It  is  doubtful 
•whether  it  is  superior  at  the  extremes.  It  Is 
claimed  that  as  a  rule  the  pavements  laid  with 


land  asphalt  have  been  inferior  to  those  laid 
with  lake;  but  this  is  easily  accounted  for  by 
the  fact  that  in  the  early  days  of  the  industry 
all  the  most  experienced  paving  companies,  con- 
trolling practically  all  the  trained  men,  were 
induced  to  use  lake  asphalt,  so  that  the  land 
asphalt  pavements  were  laid  by  incompetent  and 
inexperienced  men. 

A  practical  demonstration  tending  to  prove 
that  the  importance  placed  on  the  presence  of 
the  light  oils  in  lake  asphalt  is  much  overesti- 
mated, is  that  one  of  the  best  pavements  in  the 
country  was  made  with  Gilsonite,  which  is  con- 
siderably harder  than  land  asphalt,  softened 
into  a  paving  cement  by  the  addition  of  an  oxi- 
dized petroleum  residuum.  The  cement  used 
in  this  pavement  is  entirely  lacking  in  natural 
light  oils  and  is  less  cementitious  at  ordinary 
temperatures  than  is  even  a  cement  made  from 
land  asphalt.  Two  cargoes  of  refined  land 
asphalt  were  received  during  the  year,  from 
which  four  samples  were  taken  and  gave  on 
analysis  the  following  per  cent,  bitumen:  54.1, 
51.8,  53.8,  50.7.  Judging  from  the  quantity  of 
residuum  oil  used  in  each  still  to  flux  this 
asphalt  into  a  paving  cement,  it  was  very  uni- 
form in  consistency.  In  the  first  three  streets 
where  residuum  oil  was  alone  used  as  a  flux,  the 
proportion  varied  from  25  to  26Vo  parts  to  100 
parts  of  asphalt,  and  the  penetration  of  the 
cement  varied  from  33  to  41  at  77  degrees  Fahr. 
This  same  uniformity  was  noticeable  during 
the  entire  year,  thus  demonstrating  that 
although  this  asphalt  is  not  quite  as  uniform  as 
that  from  the  Trinidad  lake,  it  is  far  more  so 
than  Bermudez  asphalt. 

Cuban  Asphalt.— Buring  the  year  ending  June 
30,  1902,  the  Brennan  Construction  Company,  of 
Washington,  used  in  about  5,000  square  yards 
of  sheet  asphalt  pavement  a  cement  made  of 
Cuban  asphalt  fluxed  with  California  maltha. 
This  asphalt  is  mined  at  Bejucal,  about  20  miles 
from  Havana.  The  flux  used  was  manufactured 
by  the  Sunset  Refining  Company,  of  Los  An- 
geles, Cal.  An  examination  of  the  crude  Beju- 
cal asphalt  showed  it  to  contain  3.61  per  cent,  of 
water  and  light  oils  volatile  at  225  degrees 
Fahr.  A  further  analysis  after  drying  at  225 
degrees  for  18  hours  showed  it  to  contain  71.64 
per  cent,  of  bitumen  soluble  in  carbon  bisul- 
phide, 4.20  per  cent,  of  organic  matter  insoluble 
in  carbon  bisulphide,  and  24.20  per  cent,  of  min- 
eral matter  (clay,  sand  and  some  limestone). 
An  examination  of  the  bitumen  soluble  in  car- 
bon bisulphide  showed  50  per  cent,  of  it  to  be 
soluble  in  naptha  and  50  per  cent,  to  be  insol- 
uble. This  asphalt  is  too  hard  in  its  natural 
state  to  be  suitable  to  use  as  a  paving  cement. 
Three  samples  of  the  crude  Cuban  asphalt  were 
examined  during  the  year,  and  were  found  to 
contain  71.64,  72.22,  and  72.78  per  cent,  of  bitu- 
men soluble  in  carbon  bisulphide.  Judging 
from  the  amount  of  flux  used  in  oiling  each  still, 
it  showed  a  remarkable  uniformity  in  quality. 

After  fluxing  in  the  proportion  of  100  parts 
of  crude  Cuban  asphalt  to  C5  parts  of  the  Sun- 
set Refining  Company's  asphaltic  oil  flux,  an 
analysis  of  the  resulting  cement  showed  it  to 
be  practically  like  that  of  a  Bermudez  cement 
made  of  the  best  quality  of  Bermudez  asphalt 
fluxed  with  13  parts  of  Constable  Hook  (N.  J.) 
residuum.  A  comparison  of  these  two  cements 
is  given  in  the  third  table.  Neither  of  them 
showed  the  slightest  signs  of  the  action  of  water 
after  two  weeks'  immersion  in  distilled  water. 

The  great  objection  to  Trinidad  asphalt  is 
the  rapidity  with  which  it  disintegrates  under 
the  action  of  water,  owing  to  the  presence  of 
soluble  salts  left  after  refining.  As  the  re- 
moval of  these  salts  is  very  desirable,  Mr.  Dow 
visited  the  works  of  the  Maryland  Paving  Com- 
pany, at  Baltimore,  where  a  plant  was  in  oper- 


ation for  washing  asphalt.  The  process  con- 
sisted in  first  grinding  the  crude  asphalt  in  a 
Denmead  disintegi-ator  of  10  tons  per  hour 
capacity,  and  then  conveying  it  to  a  large  cir- 
cular vat,  where  it  was  washed  in  water,  being 
agitated  by  revolving  paddles.  After  being 
agitated  for  half  an  hour  the  paddles  were 
stopped,  the  asphfilt  allowed  to  subside  and  the 
water  drawn  off.  After  a  second  washing  in 
the  same  way,  the  asphalt  was  run  off  into  the 
stills  and  refined.  It  is  claimed  that  the  asphalt 
is  more  easily  refined  after  having  been  washed. 
The  washing  plant  appeared  so  practical  and 

Table     III. — Comparison     of     Cuban     and     Bermudez 
Asphalts. 

Cuban.  Bermudez. 

Penetration  at  77°  Fahr 53  51 

Bitumen  soluble  In  carbon  bisulphide, 

per   cent 84.60  93.80 

Heat  test — 

Loss    on    heating   for    18    hours    at 

325°  F.,  per  cent .- 5.20  3.20 

Penetration   at  77°    F.,   after   above 

heating,  per  cent 18  21 

Hardened  by  heating,  per  cent 290  240 

Test    for   susceptibility   to   changes    In 
temperature — 
Penetration   at  52°    P.    (200  gms.    1 

minute,   No.   2   needle) 17.5  15 

Penetration  at  77°   F.    (100  gms.   5 

seconds.    No     2    needle) 53  51 

Penetration   at  100°    F.    (30  gms.   5 

seconds,    No.    2    needle) 115  113 

Penetration   at   115°    F.    (30  gms.  5 

seconds.  No.  2  needle) 218  232 

Ductility,    inches    to    which    drawn   at 

77°    F .  .    24  22 

inexpensive,  and  the  asphalt  was  so  much  im- 
proved by  the  process,  that  it  was  thought  ad- 
visable to  insert  the  following  clause  in  the 
specifications  for  sheet  asphalt  and  asphalt 
blocks  in  Washington:  "The  asphalt  cement 
must  be  either  naturally  or  through  artificial 
treatment  of  such  character  as  to  be  unaffecte'l 
by  the  action  of  water  when  tested  as  follows: 
The  asphalt  cement  shall  be  tested  by  coating 
on  a  piece  of  glass  and  immersing  this  coated 
glass  in  distilled  water  at  a  temperature  be- 
tween 70  and  90  degrees,  Fahrenheit.  The  sur- 
face of  the  asphalt  cement  must  remain  bright 
and  show  no  corrosion  or  discoloration  after 
immersion  for  a  period  of  seven  days." 


Clermont-Ferrand  Power  Plant. 


Clermont-Ferrand  is  a  city  of  somewhat  more 
than  fifty  thousand  people  situated  in  central 
France  about  midway  between  Limoges  and 
Lyon,  and  is  the  center  for  a  large  rubber  trade. 
The  gas  company  is  increasing  its  electrical 
plant  by  a  hydro-electric  installation,  the  new 
works  being  situated  on  either  side  of  the  Sioule 
River.  Just  above  the  works  is  a  large  dam 
forming  a  reservoir  of  250  acres  area,  about  4 
miles  long  and  390  feet  in  average  width.  The 
equipment  in  the  power  plant  includes  six  1,000- 
horse-power,  horizontal  shaft  Francis  turbines, 
direct-connected  to  800-kilowatt,  1,000-voU  three- 
phase  Westinghouse  alternators  running  at  333 
revolutions  per  minute.  Excitation  is  accom- 
plished by  two  37.5-kilowatt  dynamos  driven  by 
small  auxiliary  turbines.  The  turbines  are  sup- 
plied by  independent  pipe  lines  conveying  water 
from  the  reservoir.  The  voltage  will  be  in- 
creased to  20,000  by  means  of  monophase  trans- 
formers in  groups  of  three,  and  the  current 
transmitted  30  miles  on  double  overhead  trans- 
mission lines  for  lighting  and  power  purposes. 
The  cross-arms  for  the  wire  are  boiled  in  par- 
affin and  coated  with  tar.  The  construction 
and  installation  of  the  mechanical  plant  are 
being  performed  by  the  Soci^te  Anonyme  West- 
inghouse, of  Havre. 


The  Preparation  of  a  City  Map  based  on  an 
accurate  triangulation  system  is  recommended 
in  the  last  annual  report  of  Mr.  Charles  M. 
Slocum,  city  engineer  of  Springfield,  Mass.,  who 
states  that  the  need  of  such  a  map  is  felt  in  all 
the  city  departments  as  well  as  in  general 
business. 


May  2,  1903. 

Structural    Steelwork    in    the    Ansonia 
Apartment  Hotel,  New  York. — V. 

Steel  and  Glass  Marquise. 
The  Seventy-third  Street  porte-cochere  of  the 
Ansonia  building  has  a  light  and  graceful 
steel  and  glass  Marquise  designed  by  Mr. 
Edward  Raqug  in  imitation  of  one  at  Versailles. 
It  consists  of  a  slender  ornamental  fram-ework 
carrying  a  roof  which  reaches  from  the  main 
entrance  to  the  curb.  It  has  a  length  of  about 
53  feet  and  a  width  of  18  feet,  and  is  supported 
on  four  cast  iron  columns,  with  fluted  shafts 
and  ornamental  bases  and  rafters,  which  are 
seated  on  the  pavement  about  4%  feet  beyond 
the  building  line.  The  top  of  each  column 
serves  as  the  fulcrum  for  a  lattice-girder  cantl- 
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umns.  The  roof  is  braced  laterally  by  screw 
ended  diagonal  rods,  like  knee  braces,  which 
extend  from  the  anchorages  of  the  cantilevers 
to  the  intermediate  points  on  the  main  purlin 
girders. 

Ribbed  glass  >/i-inch  thick  Is  set  in  panes  16 
inches  wide  and  about  5  feet  long  with  over- 
lapping ends  and  %-inch  angle  stops,  as  shown 
in  the  detail.  Where  the  roof  join?  the 
moulded  faces  of  the  stone  pilasters,  which  en- 
close the  columns  and  the  main  wall,  the  joint 
is  made  with  cast  iron  plates  carefully  fitted  to 
the  curve  of  the  mouldings,  anchored  to  the 
stone  and  riveted  to  the  horizontal  angle,  which 
receives  the  inner  ends  of  the  root  bars  and  is 
firmly  anchored  to  the  masonry  with  leaded 
fiaps. 


461 


Afforestation  of  a  Watershed. 
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Detail    of  Gutter. 
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Marquise  for  Porte  Cochereof  Ansonia  Apartment  Hotel. 


lever  about  14 14  feet  long,  which  has  the  end 
of  its  short  arm  anchored  to  the  masonry  in  the 
face  of  the  main  wall. 

The  cantilevers  are  of  a  peculiar  shape  with 
the  long  arms  inclined  upwards  and  having  or- 
namental cast  iron  rosettes  and  knee  braces. 
They  are  connected  by  three  lines  of  longitud- 
inal purlins  which  carry  transverse  T-bars  sup- 
porting the  glass  roof.  To  avoid  the  possibility 
of  dril)  at  the  curb,  the  roof  is  made  concave  so 
as  to  pitch  from  both  edges  toward  an  inside 
gutter  which  is  formed,  as  shown  in  the  cross- 
section,  by  three  longitudinal  channels  riveted 
together  to  have  a  trough-shaped  cross- 
section  and  supported  over  the  tops  of  the  col- 


Mr.  Paul  E.  Duboy  was  the  architect;  Mr. 
Philip  E.  Raqug  the  consulting  engineer,  and 
Mr.  Edward  RaquS  the  engineer  in  charge  for 
Mr.  W.  B.  D.  Stokes,  the  owner  and  builder. 
The  structural  steel  work  was  built  and  erected 
by  Messrs.  J.  B.  and  J.  M.  Cornell,  with  Mr. 
C.  J.  Wolfe,  engineer  in  charge  of  the  draught- 
ing department.  The  copper  and  skylight  work 
was  done  by  Messrs.  A.  J.  Ellis  &  Company. 


Harrisburg,  Pa.,  Water  Consumption  for  1902 
was  151  gallons  per  capita  per  day,  of  which 
80  gallons  are  estimated  as  domestic  consump- 
tion and  71  gallons  were  used  for  public  and 
manufacturing  purposes. 


Forestry  on  the  watershed  of  the  Higby  Moun- 
tain reservoir,  Middletown,  Conn.,  is  being  car- 
ried on  along  scientific  lines,  according  to  the 
1902  report  of  the  water  commissioners.  St&te 
Forester  Walter  Mulford,  who  visited  the  water- 
shed early  last  spring,  made  a  proposition  lead- 
ing to  a  written  agreement  between  the  Connec- 
ticut Agricultural  Experiment  Station  at  New 
Haven  and  the  Board  of  Water  Commissioners 
of  Middletown,  by  which  a  careful  study  of  the 
lands  owned  by  the  city  and  not  at  present 
wooded  will  be  made,  and  a  planting  plan  for 
the  afforestation  of  these  lands  prepared.  De- 
tailed plans  for  the  management  on  forestry 
principles  of  the  Higby  Mountain  watershed 
will  also  be  made.  In  return  for  this  work  on 
the  part  of  the  experiment  station,  the  city 
agrees  to  expend  $200  annually  for  a  term  of 
five  years  beginning  January  1,  1903,  in  execu- 
tion of  the  planting  plan;  and  also  to  pay  the 
board  and  traveling  expenses  to  and  from  Ne'v 
Haven  of  one  man  while  engaged  in  this  work. 
Mr.  Mulford  has  undertaken  the  work  contem- 
plated in  the  agreement  (which  was  ratified  by 
the  Common  Council  on  May  5,  1902)  and  has 
investigated  the  existing  conditions  on  the  vari- 
ous tracts  of  land.  Steps  have  also  been  taken 
to  improve  tha  forest  growth  by  thinning  out 
some  of  the  trees  on  certain  tracts.  In  pursu- 
ance of  the  proposed  planting  plan,  nurseries 
have  been  established,  where  there  are  already 
under  cultivation  30,000  plants  of  white  pine  and 
a  considerable  number  of  black  walnut,  red 
oak,  shagbark  hickory,  and  catalpa  trees.  There 
have  been  obtained  for  planting  this  spring  sev- 
eral bushels  of  acorns  of  the  red  and  yellow 
oaks  and  a  quantity  of  seed  of  the  white  ash 
and  the  tulip.  It  was  desired  to  obtain  a  sup- 
ply of  chestnut  and  white  oak  seed,  but  this  was 
not  done,  as  the  seed  crop  of  those  trees  was  a 
failure. 


Examinations  for  Civil  Engineers  in  the 
Navy. 

On  June  8  examinations  will  be  held  at  the 
Navy  Yard,  New  York,  for  two  civil  engineers 
and  three  assistant  civil  engineers  in  the  Navy. 
Appointees  to  the  grade  of  civil  engineer  will 
enter  the  corps  with  the  rank  of  junior  lieuten- 
ant, and  pay  of  |2,700  per  annum.  At  the  end 
of  five  years  the  pay  will  be  increased  to  ?3,000 
and  at  the  end  of  ten  years  to  f  3,500.  Appoint- 
ees to  the  grade  of  assistant  civil  engineer  will 
enter  with  the  rank  of  junior  lieutenant,  and 
pay  of  $1,800,  increasing  to  |2,100  at  the  end 
of  five  years.  Further  particulars  were  given 
in  The  Engineering  Record  January  31  and 
April  11,  1903. 

No  person  shall  be  appointed,  a  civil  engineer 
who  is  less  than  28  or  more  than  35  years  of 
age.  No  person  shall  be  appointed  an  assistant 
civil  engineer  who  is  less  than  23  or  more  than 
28  years  of  age. 

Application  for  permits  to  be  examined  must 
be  made  to  the  Secretary  of  the  Navy,  and  must 
be  accompanied  by  testimonials  as  to  character, 
evidence  of  American  citizenship  and  evidence 
of  having  received  a  degree  in  the  civil  engi- 
neering course  of  some  professional  Institution 
of  good  repute. 


The  Annual  Meter  Rental  of  |2,  charged  by 
the  Water  Department  of  Cambridge,  Mass.,  has 
been  discontinued,  thereby  making  the  net  min- 
imum charge  for  metered  water  $5.  This 
change,  which  went  into  effect  April  1,  is  especi- 
ally for  the  benefit  of  small  consumers,  and  the 
price  is  less  than  the  minimum  charge  for  ordi- 
nary domestic  use  under  schedule  rates.  Mr.  E. 
C.  Brooks  is  the  superintendent. 
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Power  Plant  of  the  Worcester  &  Black- 
stone  Valley  Street  Railway  Company. 

The  Worcester  &  Blackstone  Valley  Street 
Railway,  now  operated  by  the  Worcester  Subur- 
ban Street  Railway  Company,  erected  in 
Worcester  some  time  ago  a  power  plant  which 
is  another  of  those  that  may  be  recorded  as  a 
good  example  of  modern  practice  in  power  plant 
work.  It  is  equipped  with  compound  condens- 
•  Ing  engines  with  feed-water  heaters  inserted  in 
the  exhaust  from  the  engines  and  a  feed-water 
heater  to  utilize  the  heat  of  the  exhaust  steam 
from  the  auxiliaries  of  the  plant  The  jet 
system  of  condensing  is  employed  and  fresh 
•water  has  constantly  to  be  delivered  to  the  boil- 
ers and  in  addition  to  the  feed  heaters,  the 
water  is  passed  through  a  fuel  economizer  in 
the  smoke  passage.  The  boiler  plant  consists 
of  horizontal  tubular  boilers. 

The  power  house  is  a  brick  structure  with 
an  iron  truss  roof,  of  the  class  in  which  engine 
«nd  boiler  rooms  are  side  by  side,  that  is,  the 


clear  height  to  the  lower  chords  of  the  trusses 
of  19  feet  and  the  basement  a  clear  height  of  11 
feet.  As  usual  the  main  heaters,  the  engine 
connections,  condensers  and  piping  generally 
are  In  the  basement.  The  engine  room  is 
spanned  by  a  10-ton  Whiting  Foundry  and  Ma- 
chine Company's  hand-power  traveling  crane. 
The  engine  room  contains  besides  the  switch- 
board two  325-kilowatt  generating  units  with 
space  reserved  for  doubling  the  capacity. 

The  boilers  were  built  by  the  Stewart  Boiler 
Works,  of  Worcester,  Mass.,  and  the  three  were 
erected  in  one  setting.  Each  is  about  21%  feet 
long  and  6  feet  in  diameter  and  contains  90  •!- 
inch  tubes.  They  are  hand  fired  from  a  firing 
space  about  20  feet  wide.  The  smoke  breech- 
ing, which  is  made  of  3/16-lnch  plate  stiffened 
with  angle  irons,  extends  across  the  front  of  the 
boilers  to  the  economizer  setting  and  is  sus- 
pended from  the  lower  flanges  of  the  roof 
trusses  by  four  rods,  %  inch  in  diameter,  fitted 
with  turnbuckles.  It  is  built  large  enough  to 
accommodate  the  future  installation  of  boilers. 


4'rted, 


of  150  pounds  per  square  inch,  is  conducted 
from  each  boiler  in  a  6-inch  pipe  which  has  a 
horizontal  bend  at  the  boiler  and  then  a  ver- 
tical downward  bend  to  the  steam  main.  This 
is  supported  above  the  floor  of  the  boiler  room, 
back  of  the  boilers  and  against  the  partition 
wall,  so  that  the  operating  valves  are  under 
ready  control  from  the  passageway  at  the  back 
of  the  boiler  setting.  The  steam  main  is  12 
Inches  in  diameter,  large  enough  for  the  future 
boiler  installation.  Each  boiler  supply  pipe  is, 
as  usual,  fitted  with  two  valves,  one  set  verti- 
cally at  the  boiler  outlet  and  the  other  horizon- 
tal, at  the  steam  main.  The  main  is  divisible 
into  three  sections  corresponding  to  the  three 
boilers  by  vertical  gate  valves.  The  steam 
main  is  drained  of  condensation  at  points  Im- 
mediately below  the  entrance  of  the  boiler  sup- 
ply pipes,  and  the  water  together  with  the  clean 
drainage  from  all  high-pressure  sources  is  led 
to  a  Holly  receiver  in  the  engine-room  basement 
and  returned  to  the  boilers  automatically  by 
this  system,  the  separator  of  which  is  indicated 
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Plan  of  Steam  Piping  in  Power  Station. 


engines  and  boilers  back  to  back.  It  is  about 
square  in  plan,  being  101  feet  4  inches  by  106 
feet  8  inches  in  outside  dimensions,  and  is  built 
with  16-lnch  brick  walls  with  a  12-inch  partition 
wall  between  engine  and  boiler  rooms.  The 
boiler  room  is  50.5  feet  wide  in  inside  measure- 
ment and  the  engine  room  1  foot  wider.  Each 
room  is  spanned  by  its  own  roof  trusses  and 
has  a  monitor.  The  roof  is  of  2-Inch  planking 
covered  with  tar  and  gravel.  The  boiler  room 
is  26%  feet  in  clear  height  to  the  under  side  of 
the  roof  trusses  and  contains  the  feed  pumps 
and  auxiliary  feed-water  heater,  the  econo- 
mizer and  a  setting  of  three  horizontal  tubular 
boilers  of  an  aggregate  capacity  of  600  horse- 
power with  ample  space  for  another  setting  of 
three  similar  boilers.  An  Interesting  feature  of 
the  arrangement  In  the  boiler  room  Is  the  loca- 
tion of  the  economizer  at  an  elevated  position 
with  the  auxiliary  apparatus  underneath  it.  In 
the  engine  room,  the  roof  trusses  are  level  with 
those  of  the  boiler  room,  and  the  usual  base- 
ment has  been  provided;  the  engine  room  has  a 


and  at  the  economizer  setting  has  a  cross-sec- 
tional area  of  about  38  square  feet.  The  econ- 
omizer was  furnished  by  the  Green  Fuel  Econ- 
omizer Company,  was  installed  in  a  passage 

5  feet  5  Inches  wide  and  consists  of  144  tubes 
in  sections  6  tubes  wide,  across  the  passage,  and 
10  feet  2  inches  high.  The  economizer  cham- 
ber is  provided  with  double,  pivoted  dampers  at 
each  end;  the  economizer  by-pass,  which  has 
an  area  of  about  38  square  feet,  has  a  single  ver- 
tically pivoted  damper;  and  there  is  a  large 
damper  set  diagonally  across  the  smoke  connec- 
tion into  the  chimney.  A  drawing  has  been 
made  showing  the  method  of  suspending  the 
dampers.  They  are  operated  at  the  bottom, 
twisting  at  the  top  the  short  length  of  chain  by 
which  each  Is  held  from  a  hanger  above  the 
brickwork  of  the  smoke  passage.  The  chimney 
is  of  the  radial  brick  type  built  by  Adam  Weber 
Sons,  of  New  York.     It  is  150  feet  In  height  and 

6  feet  In  inside  diameter.  It  rises  Immediately 
outside,  but  Independent  of  the  building. 

The  steam,  which  is  generated  at  a  pressure 


Damper  Details. 

in  the  upper  part  of  the  cross-section  drawing 
of  the  station. 

The  steam  supply  to  each  engine  is  6  inches 
in  diameter  and  starts  from  the  top  of  the  steam 
main,  where  it  has  a  valve,  and  runs  into  the 
basement  of  the  engine  room  to  a  Cochrane  sep- 
arator. Beyond  this  the  live  steam  may  go  to 
either  or  both  of  the  two  cylinders  of  the  en- 
gine, which  is  of  the  cross  compound  type,  the 
branch  to  the  low-pressure  cylinder  having  a  re- 
ducing valve,  to  reduce  the  working  pressure  in 
the  larger  cylinder.  The  steam  distribution  is 
similar  to  that  frequently  obtaining  in  plants 
employing  cross-compound  condensing  engines. 
The  exhaust  from  the  high-pressure  cylinder  Is 
ordinarily  discharged  Into  a  receiver,  which,  in 
this  case,  is  seven  times  larger  in  volume  than 
the  high-pressure  cylinder,  and  the  supply  to 
the  low-pressure  cylinder  is  taken  from  the  re- 
ceiver; but  each  cylinder  may  receive  the  steam 
direct  from  the  boilers,  and  exhaust  together 
Into  the  exhaust  pipe. 

The  exhaust  pipe  for  each  engine  Is  12  inches 
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In  diameter  and  the  exhaust  must  first  pass 
through  the  main  heater  and  tlien  either  to  the 
condenser  or  into  the  free  exhaust  main  through 
a  back-pressure  or  relief  valve.  The  heater  is 
of  the  American  type  made  by  the  Whitlocli 
Coll  Pipe  Company,  of  Hartford.  The  con- 
densers are  of  the  Blake  vertical  twin  type,  with 
9xl8xl2-inch  air  pumps.  They  receive  their 
steam  supply  from  the  steam  connections  at  the 
main  engine  cylinders,  that  is,  beyond  the  steam 
separator,  and  may  exhaust  into  an  auxiliary 
system  of  exhaust  mains  or  into  the  exhaust 
from  the  engines,  and  thus  operate  condensing. 
The  condensing  water  is  drawn  from  the  river 
through  a  12-inch  injection  pipe,  provided  with 
a  screen  box  at  its  entrance  into  the  station, 
and  is  discharged  through  a  16-inch  discharge 
pipe.  The  condensing  water  conduits,  which 
are  laid  underneath  the  floor  of  the  basement, 
and  the  exhaust  systems  are  of  large  enough 
size  to  serve  the  completed  power  installation. 
The  main  exhaust  pipe  is  run  into  the  boiler 
room,  and  rises  above  the  roof,  as  Indicated, 
with  an  exhaust  head  at  its  top.  The  exhaust 
steam  from  the  air  pumps  and  from  the  feed 
pumps  in  the  boiler  room  is  collected  at  a  point 
near  the  main  exhaust  riser,  and  the  steam  can 
either  be  passed  through  the  auxiliary  feed- 
water  heater  or  directed  into  the  free  exhaust 
riser,  as  a  by-pass  around  the  heater.  The 
heater  is  also  of  the  American  type. 

The  feed  water  is    delivered    by    the    feed 
pumps  through  the  main  heaters,  the  auxiliary 


economizers  it  is  of  brass;  the  auxiliary  feed 
main,  which  forms  the  line  carrying  water  when 
the  heating  apparatus  is  largely  by-passed,  is  of 
wrought  iron.  The  feed  piping  is  4  inches  lu 
diameter  throughout  except  the  mains  at  the 
boiler,  including  the  discharge  from  the  econ- 
omizers, which  is  3  inches  in  size.  The  con- 
densing water  mains  are,  of  course,  cast  iron. 

The  plant  was  designed  by  Messrs.  SheatC  & 
Jaastad,  of  Boston,  Mass.  The  main  engines 
are  Hamilton  Corliss  engines,  16  and  30x42 
inches  in  cylinder  sizes,  built  by  the  Hooven, 
Owens,  Rentschler  Company.  It  will  be  noticed 
that  the  cylinder  ratio  is  1  to  314.  They  drive 
325-kilowatt  Westinghouse  generators,  direct- 
connected,  at  a  speed  of  100  revolutions  per 
minute.  The  electric  distribution  Is  by  means 
of  direct  current. 


Test  of  an  Oil  Separator  in  the  Exhaust 
of  a  Condensing  Engine. 

It  has  become  a  common  practice  of  the  pres- 
ent day  to  install  an  oil  separator  in  the  ex- 
haust of  a  non-condensing  engine  plant  where 
it  is  desired  to  use  the  steam  for  heating  pur- 
poses and  finally  return  the  condensation  to  the 
boilers,  but  it  is  the  exception  rather  than  the 
rule,  in  a  condensing  plant,  to  make  any  at- 
tempt to  remove  grease  contamination  and  save 
the  condensed  steam  for  boiler  feed.  The  re- 
port of  the  test  as  given  herewith  will  therefore 
be  of  interest  as  it  is  believed  to  be  the  first 


Cross-Section  of  the  Power  Plant. 


heater  and  the  economizer,  in  turn.  The  feed 
pumps  are  installed  in  duplicate,  one  of  the 
Blake  type  and  the  other  of  the  Worthington, 
and  are  located,  as  stated,  beneath  the  econo- 
mizer setting.  Any  of  the  heaters  and  the 
economizer  can  be  by-passed  and  the  water  is 
delivered  to  the  boilers  through  either  of  two 
feed  mains.  One  of  these  mains  extends  across 
the  fronts  of  the  boilers  underneath  the  ends 
of  the  overhanging  boiler  shells,  and  the  other 
runs  above  the  front  ends  of  the  boilers.  Oppo- 
site each  boiler  a  tap  connection  is  made  with 
each  main,  that  from  the  lower  main  passing 
upward  and  that  from  the  upper  main  dropping 
and  the  two  uniting  in  a  single  pipe  which 
passes  Into  the  boiler.  The  necessary  valves 
are  insertedfor  controllingtheflowfromthemaln 
line  desired.  The  live  and  exhaust  steam  piping 
throughout  is  of  wrought  iron,  except  the  main 
exhaust  line,  which  is  of  cast  iron.  The  feed 
piping,  from  the  source  of  supply  to  the  main 
heaters  is  of  wrought  iron,  from  the  heaters  to 
economizers    It   is   of   cast-iron   and    from   the 


record  of  satisfactory  results  attained  by  in- 
serting an  oil  separator  in  the  exhaust  pipe  be- 
tween an  engine  and  a  condenser.  The  test 
was  made  March  24,  at  the  Brooklyn  Navy 
Yard,  by  Professor  F.  R.  Hutton,  secretary  of 
the  American  Society  of  Mechanical  Engineers. 
The  separator  used  was  of  the  "Utility"  type, 
as  manufactured  by  the  Standard  Steam  Spe- 
cialty Company,  542  West  Broadway,  New  York 
City,  and  was  placed  in  the  12-inch  exhaust  pipe 
of  a  250-horse-power  condensing  Ball  engine.  It 
consists  of  a  horizontal  drum,  40  inches  in  di- 
ameter and  96  inches  long,  with  the  interior  of 
the  upper  cylindrical  portion  between  the  inlet 
and  outlet  nozzles,  occupied  by  a  series  of  ver- 
tical baffle  plates  through  which  the  steam 
passes.  The  baffle  plates  are  placed  close 
together  and  are  formed  of  iron  chains  sus- 
pended so  as  to  fill  the  space  within  their  semi- 
circular supporting  frames.  The  oil  and  water 
intercepted  by  the  chains,  drips  to  the  lower 
part  of  the  drum  and  is  removed  automatically 
to  the  sewer  through  the  agency  of  a  pump  and 


governor.      The  following  is  taken  from  Pro- 
fessor Hutton's  report  of  the  test: 

Two  tests  were  made.  In  tlie  first,  a  half  pint  ot 
oil,  or  .484  pound,  was  sent  through  the  lubricator  of 
the  enelne  durlntc  an  hour's  run,  and  In  the  second 
test  a  pint,  or  twice  the  amount  of  oil  used  in  the 
first  test,  was  passed  through  the  engine  in  the  same 
time.  The  separator  was  connected  on  a  12-lnch  ex- 
haust pipe,  between  the  engine  and  a  surface  con- 
denser, and  by  means  of  pumps  samples  of  water 
containing  the  oil  separated  from  the  exhaust  steam 
were  taken  from  the  separator  and  samples  of  the 
condensed  water  were  taken  from  the  condenser  after 
the  separation  of  the  oil.  These  two  samples  have 
been  analyzed  by  a  competent  chemist  and  the  quan- 
tity of  oil  ascertained  In  each  sample.  By  comparing 
the  amount  of  oil  In  the  sample  with  the  amount  of 
oil  which  passed  through  the  engine,  and  the  total 
weight  of  steam  condensed,  and  water  withdrawn  from 
the  separator,  the  result  shows  that,  in  the  first  test, 
90  per  cent,  of  the  oil  was  caught  in  the  separator 
and  that  of  the  mixture  of  water  and  oil  Issuing  from 
the  condenser  only  .0008  per  cent,  was  oil.  That  Is, 
the  amount  of  oil  in  the  condensed  water,  delivered  by 
the  condenser  after  separation,  had  only  eight  parts 
ot  oil  In  It  to  the  million  parts  of  water  by  weight. 
An  analysis  of  the  discharge  from  the  separator, 
showed  that  it  had  the  balance  of  the  oil  fed  to  the 
engine  with  the  exception  of  a  small  and  negligible 
loss,  due,  doubtless,  to  adhesion  of  oil  to  metallic  sur- 
faces which  the  steam,  by  its  motion,  could  not  re- 
move. The  second  test,  with  twice  the  weight  of  oil 
fed  to  the  engine,  gave  the  same  result  or  proportion 
of  oil  in  the  condensed  water.  Indicating  that  the  in- 
creased feed  of  oil  did  not  make  any  difference  in  the 
effectiveness  of  the  separation. 


European  Tramway  Practice. 

Mr.  Richard  McCulioch  gave  an  address 
before  the  Western  Society  of  Engineers,  on 
April  15,  on  European  tramway  practice,  em- 
bodying the  results  of  his  general  observations 
as  engineer  engaged  in  the  examination,  con- 
struction and  operation  of  tramways  in  conti- 
nental Europe.  He  called  attention  to  the 
backwardness  of  the  tramway  systems,  due  not 
only  to  the  conservativeness  of  the  people,  but 
also  to  the  peculiar  conditions  existing  in  the 
cities,  and  to  the  fact  that  Glasgow,  with  a  pop- 
ulation of  nearly  800,000  inhabitants,  had  but 
100  miles  of  track,  whereas  American  cities  of 
about  the  same  size  possessed  from  three  to 
four  times  as  many  miles.  The  chief  reason  for 
this  is  that  most  European  cities  were  located 
for  defensive  reasons;  but  American  cities  for 
commercial  reasons,  and  the  streets  have  been 
laid  out  accordingly.  One  of  the  attractions 
in  the  location  of  an  American  city  was  accessi- 
bility. In  the  European  city  the  very  reason 
for  the  location  was  the  difficulty  of  approach. 
The  narrow  and  crooked  streets  prevent  the 
construction  of  tramways,  other  than  the  single 
tracks  with  turn-outs,  as  it  is  usually  impossi- 
ble to  find  parallel  adjacent  streets  on  which 
the  mate  for  a  double  track  can  be  built.  As 
a  consequence,  these  tramways  do  not  give  the 
service  nor  offer  the  accommodation  of  the 
American  tramway,  which  takes  a  man  up  at 
his  door  and  deposits  him  at  his  place  of  busi- 
ness. In  some  cities,  furthermore,  it  is  impos- 
sible to  cross  the  old  and  congested  districts  ia 
the  center. 

The  obtaining  of  a  concession  is  a  long  and 
tedious  process,  accompanied  by  much  red  tape. 
In  England,  the  conditions  as  a  rule  are  so 
onerous  as  to  discourage  private  enterprises, 
whereas  on  the  continent,  long-term  franchises 
are  freely  given  on  favorable  terms,  the  state 
reserving  the  right  to  purchase  the  tramway 
after  a  certain  period  of  operation.  ■■  As  all  loca- 
tions and  designs  have  to  be  carefully  worked 
out  in  advance,  before  receiving  the  approval 
of  the  authorities,  it  often  happens  that  the 
tramway  is  three  or  four  years  behind  the  times 
when  construction  is  begun.  The  electrical 
equipment  at  present  installed,  in  many  cases 
resembles  that  used  in  America,  the  two  large 
American  manufacturers  of  electrical  apparatus 
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being  closely  allied  to  companies  in  all  of  the 
European  countries,  who  follow  the  American 
models.  The  cars,  however,  are  quite  different, 
although  American  cars  have  been  lately  intro- 
duced and  are  now  serving  as  models  for  Euro- 
pean builders.  The  service  is  different,  inas- 
much as  conditions  are  so  radically  dissimilar, 
both  as  regards  hours  of  work,  and  the  fact  that 
workmen  usually  live  in  the  neighborhood  of 
the  factories.  It  is  poor,  considered  from  the 
American  standpoint.  The  rates  of  fare,  as 
compared  with  those  in  American  cities,  are 
rather  high,  the  distance  traveled  for  one  fare 
being  limited,  although  the  impression  prevails 
that  such  is  not  the  case. 


Canadian  Portland  Cement  Tests. 

Report  of  Special  Committee  of  Canadian   Society  of 
Civil  Engineers. 


At  the  last  annual  meeting  of  the  Canadian 
Society  of  Civil  Engineers  a  report  was  sub- 
mitted by  the  committee  on  standard  specifi- 
cations and  tests  for  Portland  cement.  This 
report  differs  in  several  respects  from  that  of 
the  committee  of  the  American  Society  of  Civil 
EIngineers,  an  abstract  of  which  appeared  in 
The  Engineering  Record  of  January  31.  For 
example,  the  Canadian  committee  recommends 
a  mechanical  sifter  with  no  weights  In  the  sieve 
for  the  fineness  tests,  whereas  the  American 
committee  recommends  hand  sifting  with  a 
small  quantity  of  large  shot  in  the  sieve.  Ex- 
tracts from  the  Canadian  report  follow. 

All  experiments  shall  be  carried  on,  as  nearly 
as  possible,  at  a  uniform  temperature  of  65  de- 
grees, Fahr.,  except  when  tests  are  being  made 
for  the  purpose  of  ascertaining  the  compar- 
ative strength  of  cements  required  for  winter 
use.  All  proportions  shall  be  determined  by 
weight.  A  maximum  residue  of  10  per  cent. 
shall  be  retained  on  a  sieve  of  10,000  meshes 
to  the  square  inch,  and  the  whole  of  the  cement 
shall  pass  through  a  sieve  of  2,500  meshes  to 
the  square  inch.  A  mechanical  sitter,  working 
automatically  by  jig  motion,  is  recommended. 
In  the  case  both  of  hand  and  mechanical  sift- 
ing, the  process  shall  occupy  a  definite  time, 
depending  upon  the  weight  to  be  sifted,  and  the 
diameter  of  the  sieve.  For  example,  with  a 
weight  of  10  ounces  of  cement  and  sieves  8 
Inches  in  diameter,  the  sifting  shall  be  con- 
tinued 2^^  minutes  on  No.  120  sieve,  1  minute 
on  No.  100,  %  minute  on  No.  80  and  %  minute 
on  No.  50.  The  introduction  of  small  weights 
Into  the  cement,  while  being  sifted,  is  to  be 
deprecated,  as  they  tend  to  push  an  undue  pro- 
portion of  the  cement  through  the  mesh,  to 
stretch  ,the  wires  and  to  increase  the  grinding. 
The  sand  for  standard  tests  shall  be  quartz, 
crushed  so  that  the  whole  can  pass  through  a 
sieve  of  400  meshes  to  the  square  inch,  but 
sufficiently  coarse  to  allow  of  the  whole  being 
retained  by  a  sieve  of  900  meshes.  ■ 

The  specific  gravity  test  is  to  determine  the 
degree  of  calcination  with  certainty,  and  is, 
therefore,  of  great  importance.  The  specific 
gfravity  of  a  Portland  cement  shall  be  at  least 
3.09,  and  shall  not  exceed  3.25  for  fresh  cements, 
by  "fresh"  meaning  cements  not  more  than  two 
months  old.  The  gravimetric  system  is  recom- 
mended. Portland  cement  improves  with  age, 
provided  It  is  properly  stored  and  kept  in  air- 
tight bags  or  barrels.  Specifications,  therefore, 
should  not  prescribe  only  fresh  cement. 

The  hot  bath  test  for  detecting  free  lime,  etc., 
shall  be  carried  out  in  the  following  manner: 
Mortar  pats,  prepared  of  neat  cement  and  thor- 
oughly worked,  shall  be  troweled  upon  ground 
glass  plates  (carefully  cleaned,  preferably  with 
acid)  about  5  by  2%  inches,  and  %-inch  thick. 
The  pats  shall  be  about  %-lnch  thick  in  the  cen- 


ter, and  worked  off  to  sharp  edges  on  the  four 
sides  of  the  plate.  They  shall  then  be  covered 
with  a  damp  cloth  and  allowed  to  remain  in  the 
air  until  set,  after  which  they  shall  be  placed 
in  vapor  in  the  Faija  bath  tank,  in  which  the 
water  is  to  be  heated  to  a  temperature  of  about 
130  degrees  Fahrenheit.  After  remaining  in  the 
vapor  for  6  hours,  including  the  time  taken  to 
set  in  air,  they  are  to  be  immersed  in  hot  water 
for  18  hours.  Upon  their  removal  from  the  bath, 
the  samples  should  not  be  curled  up,  should  not 
have  fine  hair  cracks  nor  be  distorted,  and 
should  not  have  large  expansion  cracks.  The 
samples  should  break  with  a  sharp  crisp  ring. 
Cements  when  very  finely  ground,  even  if 
slightly  overlimed,  are  not  so  liable  to  blow. 

The  time  of  setting  shall  be  determined  by 
noting  the  time  required  for  a  sample  to  bear 
a  needle  of  1/12  inch  diameter  loaded  with  one- 
fourth  of  a  pound,  and  1/24  of  an  inch  diame- 
ter loaded  with  one  pound,  the  mortar  under 
test  being  of  the  consistency  of  rather  stiff  plas- 
ter. The  percentage  of  water  used  shall  be 
stated  in  the  report.  For  more  accurate  deter- 
mination, a  brass  or  rubber  mould,  10  centi- 
meters in  diameter  and  4  centimeters  high,  is 
filled  with  neat  cement,  mixed  to  such  a  plastic 
consistency  that  a  plunger  of  1  centimeter 
diameter  and  loaded  with  300  grammes,  pene- 
trates to  a  point  6  millimeters  from  the  bottom. 
Setting  commences  when  a  needle,  of  1  square 
millimeter  section,  first  refuses  to  sink  entirely 
through  "the  mould."  Setting  is  complete  when 
the  needle  rests  upon  without  penetrating  the 
surface. 

Tensile  and  compressive  tests  of  neat  ce- 
ment, except  where  fineness,  specific  gravity 
and  hot  bath  blowing  tests  are  also  made,  are 
misleading.  Briquettes  of  neat  cement,  in 
which  these  characteristics  have  been  found  sat- 
isfactory, shall  bear  a  tensile  stress  of  250 
pounds  per  square  inch  at  the  end  of  3  days; 
400  pounds  at  the  end  of  7  days,  and  500  pounds 
at  the  end  of  28  days.  All  briquettes  shall  be 
one  day  in  damp  air,  and  submerged  in  clean 
water  for  the  remainder  of  the  time.  Any  ce- 
ment which  shows  a  decrease  in  strength  on  or 
before  the  twenty-eighth  day  is  to  be  rejected. 
The  decisive  tests  shall  be  considered  as  the 
average  of  five  briquettes,  although  for  ordinary 
practice  two  or  more  briquettes  may  be  sufli- 
cient  and,  in  the  latter  case,  only  the  highest 
test  of  the  group  is  to  be  taken  as  the  strength 
of  the  cement.  In  determining  the  tensile 
strength,  the  area  of  the  broken  surface  shall  be 
measured  with  great  accuracy,  as  errors  ex- 
ceeding 10  per  cent,  are  otherwise  possible. 

In  sand  tests,  the  sand  and  cement  must  be 
thoroughly  mixed  dry.  After  the  water  has 
been  added,  either  for  neat  or  sand  tests,  the 
mortar  shall  be  thoroughly  mixed  for  a  uniform 
time;  suitable  periods  being  2  minutes  for  ma- 
chine mixing  and  5  minutes  for  hand  mixing. 
Briquettes  made  of  one  part  cement  and  three 
parts  sand  shall  bear  a  tensile  stress  of  125 
pounds  per  square  inch  after  submersion  for 
6  days  and  200  pounds  after  27  days.  At  the 
end  of  the  same  period  the  minimum  compres- 
sive strength  of  a  mixture  of  one  part  cement 
to  three  parts  sand  shall  be  2,000  pounds  per 
square  inch.  The  tensile  strength  of  briquettes, 
mixed  in  the  proportion  of  three  to  one,  or  of 
other  sand  briquettes,  shall  not  show  a  de- 
crease either  on  the  twenty-eighth  day  or  subse- 
quently. In  every  case  the  quantity  of  water 
used  in  mixing  shall  be  stated  in  the  report. 
The  quantity  of  water  to  be  used  in  neat  tests, 
varies  with  the  kind  of  cement,  fineness,  etc., 
the  correct  method  being  to  bring  all  mortars 
to  the  same  degree  of  plasticity.  An  appara- 
tus, similar  to  Vlcat's,  and  consisting  of  a 
needle  having  an  area  of  0.4   square  inches. 


weighted    to   about    11   ounces    may    be    used. 

A  simpler  method  for  determining  the  stand- 
ard consistency  for  neat  cement  tests  is  to 
mould  a  ball  of  mortar  In  the  hands  to  a  plastic 
state  and  drop  the  same  about  20  inches  on  to 
the  table.  If  the  ball  neither  flattens  appreci- 
ably nor  cracks,  the  consistency  is  satisfactory. 
This  process  corresponds  practically  with  the 
previous  method.  The  water  for  standard  con- 
sistency of  three  to  one  briquettes  shall  ordi- 
narily be  10  per  cent,  of  the  sand  and  cement 
by  weight.  If  the  amount  of  water  for  standard 
consistency  of  neat  cement  of  any  particular 
brand  be  less  than  20  per  cent.,  then  the  amount 
of  water  for  standard  consistency  of  three  to 
one  briquettes  for  this  particular  brand  shall 
be  one-half  of  the  amount  used  In  neat  tests. 

In  preparing  the  neat  briquettes  by  hand  the 
mixture  of  cement  and  water  shall  be  thorough- 
ly worked  together  (preferably  in  a  Faija's 
mixer)  for  five  minutes.  The  moulds  shall  then 
be  filled  well  above  the  rim,  so  that  the  mortar 
presents  a  convex  surface.  With  an  iron  trowel 
the  mixture  shall  then  be  patted,  commencing 
at  the  side,  first  gently  and  then  harder  until 
it  becomes  elastic  and  water  appears  upon  its 
surface.  No  after  addition  of  the  mixture  shall 
be  allowed.  The  superfluous  cement  shall  then 
be  removed  and  the  surface  smoothed  by  means 
of  a  knife  or  sharp-edged  trowel.  The  bri- 
quettes shall  then  be  placed  in  a  damp  chamber 
(zinc  lined)  furnished  with  a  lid  (also  zinc 
lined)  to  prevent  the  irregular  drying  of  the  bri- 
quettes. After  24  hours  the  briquettes  shall  be 
laid  in  water  and  kept  completely  submerged 
during  the  whole  period  of  hardening.  In  pre- 
paring the  sand  specimens  five  pieces  of  blot- 
ting paper,  soaked  in  water,  shall  be  laiid  upon 
a  metal  or  glass  plate,  and  upon  each  piece  of 
paper  there  shall  be  placed  a  mould,  also  moist- 
ened with  water. 

If  possible,  briquettes,  prepared  as  above, 
shall  be  subjected  to  a  uniform  specified  pres- 
sure (say,  for  example,  20  pounds  per  square 
inch)  by  means  of  a  ram  of  the  same  gauge  as 
the  moulds,  or,  a  Bohme  apparatus  may  be 
used.  In  this  case  the  moulds  shall  be  filled 
with  about  .4  pound  of  mortar,  and  shall  be 
placed  in  the  machine;  150  strokes  shall  then 
be  applied  to  the  core  with  a  hammer  of  about 
4.4  pounds  In  weight.  After  removing  the 
mould  and  the  core  the  briquettes  shall  be 
smoothed  off,  taken  off  the  subjacent  plate  and 
treated  as  if  hand-made.  Doubtful  cases  should 
be  invariably  decided  by  machine  made  bri- 
quettes. 

Testing  machines  shall  be  of  the  positive 
lever  automatic  type,  so  arranged  as  to  apply 
the  loads  quietly  and  uniformly  at  the  rate  of 
200  pounds  per  minute.  Clips  with  adjustable 
rubber  or  paper  composition  rollers  are  found 
to  work  satisfactorily  and  should  be  used. 

Chemical  tests  and  full  quantitative  analyses 
are  strongly  recommended  and  preference  will 
be  given  to  cements,  of  which  analyses  are  fur- 
nished by  the  manufacturers.  Any  cement  con- 
taining adulteration  shall  not  be  accepted  as  a 
Portland  cement.  If  there  is  found  to  be  more 
than  2  per  cent,  of  sulphuric  acid,  or  3  per  cent, 
of  magnesia,  the  cement  should  be  rejected. 
The  Silica  cements  are  in  a  class  by  themselves 
and  need  special  specifications. 

The  net  amount  of  cement,  deducting  the 
weight  of  the  package,  shall  be  350  pounds  per 
barrel.  The  manufacturer  shall  give  a  written 
certificate  with  each  shipment  of  cement,  stat- 
ing (1)  the  date  of  manufacture;  (2)  the  tests 
and  analyses  which  have  been  obtained  at  the 
manufacturer's  laboratory  for  cement  taken 
from  the  day's  grinding,  of  which  the  shipment 
forms  a  part;  (3)  that  the  cement  does  not  con- 
tain any  adulteration. 
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Types  of  Car  Tracks  for  City  Streets. 

In  connection  with  the  description  of  the  sub- 
way system  for  Chicago,  recommended  by  Mr. 
Bion  J.  Arnold,  published  in  The  Engineering 
Record  of  February  21,  brief  mention  was  made 
of  the  types  of  rail  suggested  for  various  con- 
ditions of  street  and  traffic.  This  is  a  matter 
that  interests  municipal  officers  as  well  as  man- 
agers, of  street  railways  throughout  the  coun- 
try; and  so  it  is  thought  that  an  abstract  of 
this  portion  of  Mr.  Arnold's  repoit  will  be  of 
value. 

The  design  of  rail  that  would  be  practicable 
in  a  well-maintained  street  paved  with  asphalt 
or  dressed  granite,  would  not  be  practicable  in 
outlying  streets  cheaply  paved  and  poorly  main- 
tained. This  statement  is  made  not  from  the 
street  railway  company's  standpoint,  but  from 
the  standpoint  of  the  citizen  who  uses  these 
streets  with  vehicles.  In  the  absence  of  well 
paved  and  well  maintained  streets  it  would  be 
a  great  hardship  on  the  whole  vehicular  trafiic 
of  the  city  to  demand  the  installation  of  a  rail 
which  would  deprive  vehicles  of  the  roadway 
furnished  by  the  girder  tram  rail  now  in  use. 
The  free  movement  of  wheeled  vehicles  through- 
out a  large  proportion  of  the  city  would  be 
materially  retarded  by  the  adoption  of  the 
girder  grooved  rail,  and  such  change  should  be 
made  only  as  new  and  permanent  pavement  is 


the  maintenance  of  the  pavement  between  the 
rails,  demands  that  they  be  of  the  girder  type, 
not  less  than  7  Inches  in  height,  so  that  suffi- 
cient foundation  can  be  laid  between  the  paving 
and  the  top  of  the  tie;  and  he  is  equally  insist- 
ent that  a  place  be  provided  on  the  rail  for 
wagon  wheels,  so  that  they  will  not  wear  out 
the  pavement.  The  owners  of  vehicles,  of 
course,  want  rails  which  will  accommodate 
them,  or  else  pavements  equally  good.  The 
general  manager  of  the  company,  in  his  en- 
deavor to  meet  the  requirements  of  all,  adopted 
the  present  girder  tram  rail,  which,  till  recently 
was  considered  ideal,  and  which  has  been  speci- 
fied in  a  number  of  franchises  granted  to  Chi- 
cago companies. 

There  has  grown  up  among  drivers  a  habit  of 
running  the  wheels  on  one  side  of  their  wagons 
in  the  outside  car  traclc,  while  the  other  wheels 
run  on  the  paving,  which  soon  leads  to  a  de- 
pression in  the  surface  of  the  paving,  destroy- 
ing its  appearance  and  life.  On  account  of  this 
wear  on  the  pavement,  and  from  a  desire  to  se- 
cure car  tracks  that  can  be  easily  crossed  at 
any  point  on  the  street,  there  has  arisen  the 
demand  for  the  full-grooved  rail.  In  this  the 
flange  of  the  rail  is  brought  up  flush  with  the 
head  and  is  the  ideal  rail  from  the  viewpoint  of 
having  the  surface  of  the  street  present  an 
unbroken  surface.  Such  a  rail,  however,  can- 
not be  cleaned  by  the  passage  of  the  wheel 
flange — the  dirt  will  pack  down  In  the  groove 
until  the  cars  run  off  the  track.  The  compro- 
mise  is   to   lower   the   flange   on  the   rail   and 


--* J'   --J 

6" ^ 

Rail  Section  and  Construction 

laid.  In  the  outlying  districts,  where  the  time 
between  cars  is  long,  the  grooved  rail  would 
frequently  become  clogged  with  ice  in  winter, 
preventing  the  operation  until  the  Ice  was  re- 
moved. This  would  not  occur  on  streets  where 
cars  are' run  at  short  enough  intervals  to  clear 
the  groove  by  the  passage  of  the  wheel  flanges. 
From  the  standpoint  of  the  street  railway 
company  the  design  of  the  rail  is  generally  a 
compromise  between  the  demands  of  the  several 
department  heads,  the  demands  of  team  traffic, 
and  the  ordinances  of  the  city.  The  superin- 
tendent of  motive  power  demands  a  rail  that 
will  offer  the  least  resistance  to  the  movement 
of  the  car  and  will  be  kept  absolutely  clean 
under  all  conditions,  so  that  a  continuous  con- 
tact with  the  wheel  can  be  assured,  both  of 
which  conditions  materially  affect  his  monthly 
statement.  He  is  convinced  that  the  only  rail 
that  should  be  used  is  the  ordinary  steam  rail- 
road T-rail,  laid  well  above  the  surface  of  the 
pavement.  The  superintendent  of  transporta- 
tion is  satisfied  with  this  rail  until  the  pave- 
ment immediately  adjoining  the  rail  becomes 
so  badly  rutted  that  the  cars  are  constantly  de- 
layed by  the  slow  progress  of  teams.  Then  he 
demands  that  a  place  be  provided  on  the  rail 
for  the  accommodation  of  vehicles.  The  super- 
intendent of  maintenance  of  way,  charged  with 
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Recommended  for  Chicago. 

grade  the  incline  from  the  bottom  of  the  groove 
to  the  top  of  the  fiange  at  such  an  angle  that  the 
dirt  can  be  forced  up  the  incline  and  over  the 
edge  of  the  flange.  If  the  flange  is  lowered  too 
much  a  guiding  shoulder  for  wagon  wheels  is 
created  by  the  head  of  the  rail  and  vehicles  will 
follow  the  rail  as  much  as  they  do  the  present 
tram  rail,  but  an  advantage  is  gained  in  that 
the  wheels  can  climb  the  inclined  flange  and 
leave  the  track  easily. 

In  Philadelphia  the  street  railway  company 
is  charged  with  the  entire  cost  of  maintenance 
of  the  paving  from  curb  to  curb  on  all  streets 
on  which  it  has  tracks,  some  500  miles.  It  is 
reasonable  to  suppose  that  where  the  company 
Is  thus  responsible  for  the  condition  of  the  en- 
tire pavement,  the  design  of  rail  finally  adopted 
would  be  that  calculated  to  give  the  best  results 
from  all  points  of  view.  It  certainly  was  not 
adopted  to  cheapen  the  construction  of  tracks, 
for  the  section  chosen  is  the  heaviest  girder 
grooved  rail  ever  rolled,  weighing  135  pounds 
per  yard.  The  great  weight  and  strength  of 
this  rail  will  be  of  material  assistance  in  the 
production  of  a  rigid  and  unyielding  track. 
The  increased  breadth  of  tread  with  the  slight 
bevel  toward  the  back  of  the  rail  is  a  very 
important  improvement  for  two  reasons.  First, 
it  provides  for  the  use  of  car  wheels  with  broad 


treads  which  will  present  a  greater  surface  for 
frictional  resistance  to  brake  shoes,  thus  reduc- 
ing the  wear  of  brake  shoes  and  of  the  wheels. 
Second,  the  beveled  surface  at  the  back  of  the 
tread  will  prevent  the  wheel  from  crushing  or 
wearing  the  pavement  where  It  comes  in  contact 
with  the  rail  head.  The  web  of  this  rail  la 
almost  directly  under  the  bearing  point  of  the 
head,  which  Is  a  desirable  feature  where  traffic 
Is  very  heavy. 

With  the  Philadelphia  rail  as  a  basis,  Mr. 
Arnold  has  designed  a  rail  for  use  in  Chicago 
on  streets  that  are  paved  with  asphalt,  brick,  or 
dressed  granite,  when  such  pavement  Is  kept 
cleaned  and  well  maintained.  The  most  Im- 
portant differences  between  this  and  the  Phila- 
delphia section  are  that  the  flange  is  only  5/32 
Inch  below  the  head  of  the  rail,  Instead  of  twice 
that  amount,  and  the  base  Is  6  inches  instead 
of  7  Inches  wide. 
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Brooklyn.  Boston  New  Vtork 

Typical   Rail   Sections. 

Mr.  Arnold  is  of  the  opinion  that  where  the 
street  surface  is  asphalt  there  should  be  a  well- 
dressed  ribbon  of  granite  between  the  rails  and 
the  asphalt.  In  warm  weather  the  steel  absorbs 
more  heat  and  retains  it  longer  than  the  gran- 
ite; and  the  asphalt  mastic,  if  placed  next  to  the 
rail,  is  softened,  and  permanent  distortion  of 
the  pavement  next  to  the  rail  takes  place.  In 
laying  block  paving  next -to  tracks,  the  old  prac- 
tice of  having  the  blocks  project  above  the  rail 
is  sometime^  followed  when  an  unyielding  con- 
crete foundation  is  used,  with  the  result  that 
the  blocks  do  not  settle  as  they  did  with  the 
more  yielding  foundation  and  a  rut  is  worn 
in  the  pavement  along  each  line  of  rails,  the 
bottom  of  which  is  on  a  level  with  the  rail  head. 

Small-scale  sections  are  given  showing  types 
of  rails  used  in  several  large  cities.  That  given 
as  used  in  New  York  city  Is  installed  only  on 
well  paved  and  well  kept  streets.  On  this,  the 
flange  Is  only  5/32  Inch  below  the  head.  The 
section  marked  Boston  is  used  on  paved  streets, 
and  is  known  as  the  half-grooved  rail,  the  fiange 
being  Vi  inch  below  the  head.  Considerable 
temptation  to  vehicles  to  follow  the  tracks  Is 
extended  by  this  rail.  A  section  of  the  stand- 
ard type  of  track  construction  used  in  Minne- 
apolis and  St.  Paul  is  also  given.  This  consists 
of  ordinary  T-rails  laid  on  concrete  beams,  with 
ribbons  of  dressed  granite  along  each  side  of 
the  rails,  the  blocks  next  to  the  gauge  side  of 
the  rails  being  dressed  to  form  a  groove  for 
the  flanges  of  the  car  wheels.  Mr.  Arnold  be- 
lieves that  under  moderately  heavy  vehicular 
traffic  this  type  of  track  will  give  excellent  ser- 
vice, and  the  officers  of  a  leading  asphalt  pave- 
ment company  have  stated  that  the  most  satis- 
factory results  have  been  obtained  in  streets 
where  the  Minneapolis  type  of  construction  has 
been  Installed.  With  the  present  operation  of 
25-ton  motor  cai-s  it  is  considered  a  necessity 

Cost    of    Track    RepommerdPd    for    Chicago. 

Excavation   and  hauling,  2,000  cubic  yards.  $2,000.00 

Concrete    beams,    800   cubic   yard.s 4.800.00 

Steel  rails.  120  lbs.  ner  yd.,  188.57  tons...  7.7.S1.3T 

ITaullng    rail.s.    at    $1 188.57 

Tie    rods.    700 175.00 

Cast  welded  Joints,  176 880.00 

Cross    bonding    10.00 

Track   laving,    cleaning  street,  etc 1,501.44 

Special  track  work  per  mile  of  single  track  4.500.00 

Engineering,    superfision.    etc 2,178.63 

Total   cost,   exclusive  of   paving $23,965.01 

If  paved  with   asphalt 36.845.01 

If    paved    with    granite 42,365.01 

If  paved  with  brick 36,615.01 
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for  Chicago,  because  of  the  nature  of  the  soil, 
to  lay  concrete  road  beds.  An  advance  in  the 
use  of  concrete  construction  has  been  made  in 
dispensing  with  wooden  cross  ties  altogether, 
burying  the  rail  in  concrete  to  the  under  side 
of  the  paving  material,  the  rails  being  kept 
to  gauge  by  tie  rods  placed  in  the  track  at  fre- 
quent intervals.  The  type  of  construction  rec- 
ommended Is  presented  herewith.  The  cost 
of  laying  1  mile  of  this  construction  with  the 
grooved  girder  rail  recommended  is  given  in 
the  accompanying  table. 


Municipal  Accounting. 

The  eleventh  National  Conference  for  Good 
City  Government  and  the  ninth  annual  meeting 
of  the  National  Mufiicipal  League,  were  held  in 
Detroit  on  the  22nd  and  23rd,  and  at  Ann  Arbor 
on  the  24th  of  April.  Of  the  subjects  presented, 
municipal  accounting  is,  without  doubt,  of 
greatest  interest  to  readers  of  The  Engineering 
Record.  Mr.  Charles  Richardson,  of  Philadel- 
phia, vice-president  of  the  National  Municipal 
League,  presided  at  the  meetings.  Mr.  Clinton 
R.  Woodruff,  in  a  report  entitled  "The  Year's 
Work,"  reviewed  all  phases  of  the  advance  of 
municipal  reform. 

Mr.  J.  Horace  MacFarland,  of  Harrisburg, 
Pa.,  argued  for  "The  Federation  of  Civic  Forces, 
City,  State  and  National,"  remarking  that  there 
are  some  forty  known  general  organizations 
dealing  with  civics  in  several  forms — ethical, 
administrative,  philanthropic,  artistic,  political 
— and  presenting  a  plan  of  alliance  for  civic  bod- 
ies, which  was  thoroughly  discussed.  As  a  re- 
sult of  this  discussion  the  following  resolution 
was  adopted:  Resolved,  that  the  League  ap- 
prove the  suggestion  of  the  civic  alliance,  and 
that  the  Executive  Committee  of  the  League 
be  authorized  to  take  such  steps  as  may,  in  its 
judgment,  be  desirable  and  necessary  to  carry 
the  plan  into  execution.  In  a  paper  entitled 
"Municipal  Situation  in  the  Philippines,"  Dr. 
Paul  S.  Reinsch,  of  the  University  of  Wisconsin, 
stated  that  the  conditions  are  such  that  the 
establishment  of  municipal  institutions  closely 
modeled  upon  those  of  the  United  States,  would 
be  inadvisable,  although,  it  is  in  the  municipal- 
ities that  the  natives  will  have  to  receive  their 
first  lessons  in  self  government. 

The  report  of  the  committee  on  "Uniform 
Municipal  Accounting"  was  presented  by  Dr. 
M.  Hartwell,  city  statistician,  of  Boston.  He 
deplored  the  fact  that  statistics  in  general  as 
published  at  the  present  are  not  of  great  value, 
made  a  strong  plea  for  better  statistics  in  every 
department,  and  stated  it  to  be  his  belief  that 
municipal  statistics  should  begin  at  home;  that 
they  should  relate  to  the  object  and  needs  of 
local  administration  and  be  prepared  with  the 
primary  purimse  of  enlightening  a  local  public 
opinion  and  of  serving  local  authorities  as  the 
basis  of  intelligent  action.  So  long  as  a  city 
does  not  know  itself  it  cannot  know  other  cities, 
nor  compare  itself  with  them,  nor  profit  largely 
by  their  experience.  The  sooner  our  leading 
cities  are  led  to  insist  upon  having  simple  and 
intelligible  financial  and  statistical  reports  fur- 
nished by  their  own  servants  for  home  use,  the 
sooner  will  the  public  and  official  mind  become 
responsive  to  demands  for  the  adoption  of  more 
modem  and  scientific  methods  of  bookkeeping 
and  housekeeping  by  all  cities;  and  the  sooner 
1¥ill  it  become  possible  for  the  student  of  mu- 
nicipal affairs  and  for  state  and  national  officials 
and  bureaus  to  secure  from  city  officials  and 
publications,  such  information  as  is  usually 
unattainable  now.  The  Immediate  prospects 
for  gathering  strictly  comparable  data  through- 
out the  wide  range  of  activities  common  to 
cities  is  not  brilliant. 


Frederick  A.  Cleveland,  Ph.D.,  of  the  Univer- 
sity of  Pennsylvania,  outlined  the  "Chicago  Ac- 
counting Reform"  in  part  as  follows:  Within 
fifty  years  Chicago  grew  from  a  village  to  a 
'municipality  of  2,000,000;  it  began  with  a  small 
town  organization;  as  its  population  and  terri- 
torial jurisdiction  spread,  these  town  govern- 
ments were  incorporated  by  consolidation 
rather  than  by  readjustment  and  reorganization. 
The  city  finally  came  to  include  more  than 
twenty  separate  taxing  jurisdiciions,  over  which 
it  had  little  control  and  between  which  there 
was  no  well  defined  method  co-optration.  The 
financial  side  of  the  administration  became  un- 
manageable and  the  government  in  all  its  activ- 
ity was  crippled. 

In  the  first  place,  court  judgments  had  accu- 
mulated against  the  corporation  until  on  Janu- 
ary 1,  1900,  they  were  known  to  .amount  to 
$3,000,000;  second,  it  was  found  that  the  funded 
debt  of  the  city  was  much  larger  than  repre- 
sented upon  the  books;  third,  it  was  discovered 
by  the  controller  that  previous  administrations 
had  been  using  trust  funds  to  cover  running  ex- 
penses; fourth,  the  methods  of  accounting 
showed  that  the  amount  of  school  tax  funds  was 
uncertain. 

Investigations  lasting  several  months  were 
made,  and  the  report  showed:  That  the  ac- 
counts with  different  departments,  on  the  books 
of  the  controller,  in  many  instances,  did  not 
agree  with  the  same  accounts  on  the  books  kept 
by  the  departments;  that  there  was  no  ade- 
quate system  of  audit  and  no  way  of  bringing 
the  various  accounts  into  harmony;  that 
the  controller  lacked  authority,  in  many 
instances,  to  compel  a  uniform  method, 
and  to  inspect  or  audit  before  au- 
thorizing disbursement;  that  there  was  such 
variety  in  the  methods  of  disbursements  as  to 
make  auditing  and  verification  difficult,  even  if 
adequate  authority  were  given;  that  in  the 
records  of  receipts  and  disbursements  both 
ordinary  and  extraordinary  receipts  were  ac- 
credited to  the  general  funds,  and  subsequently 
distributed  so  that  the  general  accounts  in 
many  instances  did  not  furnish  an  intelligent 
statement  of  operating  expense. as  distinct  from 
construction  and  other  permanent  accounts; 
that  all  warrants  drawn  on  the  treasurer  were 
paid  by  him  by  means  of  his  own  private  check, 
and  these  were  not  a  part  of  the  public  records ; 
that  the  special  assessment  books  were  regu- 
larly destroyed  at  the  end  of  each  administra- 
tion, thus  leaving  a  large  amount  of  trust  funds 
without  books  of  original  entry;  and  that  sev- 
eral other  graver  irregularities  existed  in  the 
system  of  accounting. 

In  reference  to  the  revenue  system,  it  was 
shown  that  no  adequate  provision  was  made  for 
the  meeting  of  the  current  expenses.  The 
taxes  for  the  current  year  were  levied  on  April 
1,  and  were  not  payable  until  December.  In 
order  to  utilize  taxes  assessed  but  not  collected, 
therefore,  as  available  resources,  the  city  was 
required  to  borrow  in  anticipation  of  taxes  to 
be  collected  during  about  ten  months  of  the 
year,  and  to  pay  on  an  average  about  4  per  cent, 
for  these  advancements.  Similar  arrangements 
had  been  made  for  the  meeting  of  current  ex- 
penses of  the  water  department.  Totally  inade- 
quate methods  for  levying  and  collecting  taxes, 
and  the  extensive  frauds  resulting,  caused  the 
city  very  considerable  financial  losses.  The 
real  estate  record  was  so  inaccurate  and  so 
poorly  kept  that  the  city  had  allowed  many  of 
its  rights  to  lapse,  and  had  accordingly  suffered 
loss  on  this  account. 

It  became  evident  that  municipal  reform  must 
begin  with  the  accounts,  in  order  to  reduce 
them  to  such  order  as  to  make  the  data  avail- 
able as  a  basis  for  political  action  and  adminis- 


trative control.  This  report  having  been  laid 
before  the  mayor,  an  ordinance  was  drafted  and 
passed  authorizing  the  accounting  firm  of  Has- 
kins  &  Sell  to  install  a  new  system  of  accounts 
and  to  supervise  its  operation  during  the  first 
year  after  installation.  The  features  of  the 
new  system  as  set  forth  by  the  official  report  of 
the  controller  are  as  follows: 

Uniformity  in  accounting  methods. 

Concentration  of  the  accounting  in  the  controller's 
office. 

Collection  of  all  revenues  by  the  city  collector. 

Daily   remittances. 

Monthly  reports  and  balances  between  the  con- 
troller and  ail   departments. 

Montlily  financial  report  of  the  controller. 

Organization  of  an  auditing  bureau  and  of  a 
methodical  plan  of  auditing  by  officers  retained 
specially  for  that  purpose'  and  independent  of  all  de- 
partments. 

Accruement  of  all  revenues  on  the  general  books 
of  the  city,  where  they  will  always  be  evident  as 
obligations  due  the!  city  and  unpaid. 

Approval  of  all  contracts  and  requisitions  for  sup- 
plies by  the  controller  to  prevent  departments  from 
incurring  liabilities  in  excess  of  appropriation. 

The  issuance  of  all  fiscal  stationary,  forms  and  re- 
ceipts, consecutively  numbered  by  the  controller,  and 
holding  the  departments  responsible  for  their  use  or 
cancellation. 

The  use  of  graduated  stubs  or  carbon  receipts  to 
clieck  the  collection  of  money. 

The  establishment  of  a  complete  chain  of  account- 
ing from  the  Inception  of  revenue  or  expense  through- 
out the  various  branches  of  the  city  to  the  controller's 
office,  where  all  the  accounting  is  finally  centralized. 

The  financial  operations  of  the  city  are  sum- 
marized in  the  monthly  report  compiled  in  the 
controller's  office  not  later  than  the  20th  of 
each  month,  for  the  preceding  month.  This 
report  shows:  (1)  Balance  sheet — the  financial 
condition  of  the  city  at  the  end  of  the  month 
as  compared  with  the  same  month  of  the  previ- 
ous year  and  the  resultant  increases  and  de- 
creases during  the  year.  The  balance  sheet  Is  3 
so  classified  as  to  show  the  financial  conditions 
of  the  municipality  in  its  relation  to  the  city 
corporate,  the  trust  funds,  the  water  works,  the 
schools  and  the  library.  Schedules  supporting 
the  balance  sheet,  show  the  necessary  details. 
(2)  The  revenue  and  expenses  for  the  month 
compared  with  the  same  month  of  the  previous 
year  and  of  the  elapsed  period  of  the  current 
fiscal  year,  compared  with  the  corresponding 
period  of  the  previous  year.  (3)  The  expendi- 
tures authorized  by  the  appropriation  ordinance 
remaining  unexpended,  and  the  percentage  of 
the  appropriations  expended.  The  revenue,  ex- 
penses and  appropriations  are  shown  in  detail 
segregated,  first,  as  between  city  corporate,  the 
trust  funds,  the  water  works,  the  schools  and 
the  library;  and,  second,  between  ordinary  rev- 
enue and  expenses  and  extraordinary  revenue 
and  expenses.  Ordinary  revenue  represents  the 
income  from  taxation,  licenses,  fees,  etc.  Ex- 
traordinary revenue  represents  income  which 
creates  liability  to  be  liquidated  at  some  future 
date;  as,  for  example,  bonds  or  water  certifi- 
cates sold,  or  income  which  is  derived  from  a 
decrease  in  the  fixed  assets  of  the  city,  such  as 
the  sale  of  buildings,  lands,  etc.  Ordinary  ex- 
penses represent  the  amounts  expended  in  con- 
ducting the  city  government,  maintenance,  re- 
pairs, operation,  etc.  Extraordinary  expenses 
represent  the  amount  expended  to  increase  the 
fixed  assets,  such  as  the  purchase  of  lands,  erec- 
tion of  new  buildings,  construction  of  additional 
sewers,  etc. 

All  departments  have  been  operating  under 
this  new  system  during  the  past  year.  The 
change  from  the  old  to  the  new  was  accom- 
plished without  confusion  or  detriment  to  the 
conduct  of  public  business,  and  the  detailed 
workings  of  the  new  system  have  progressed 
without  friction.  It  is  now  evident  that  the 
system  has  proved  an  advantage  to  the  city 
government;  has  improved  the  efficiency  of  in- 
dividual employes,  and  promoted  an  intelligent 
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and  Interested  direction  of  their  efforts  by  de- 
partmental heads.  The  total  of  decreased  ex- 
pense arid  increased  revenues  seem  to  be  close 
to  a  million  dollars.  From  the  point  of  view 
of  municipal  reform,  the  new  system  has  laid 
the  foundation  for  effective  administration,  and 
the  reports  based  "on  this  system  give  to  the 
citizens  a  well  classified  digest  of  financial  re- 
sults, supplemented  by  schedules  in  sufficient 
detail  to  furnish  a  comprehensive  knowledge  of 
the  affairs  of  the  municipality.  Taking  the 
new  system  of  accounting  as  a  whole,  it  is  a 
masterly  piece  of  work;  it  may  be  said  that 
Chicago  has  taken  an  advanced  position  worthy 
of  emulation. 

Mr.  Harvey  S.  Chase  discussed  the  progress 
of  uniform  municipal  accounting  in  Ohio,  out- 
lining the  steps  taken  to  secure  the  passage  by 
the  Legislature  of  an  act  which  created  a  "Bu- 
reau of  Inspection  and  Supervision  of  Public 
Offices"  under  the  Department  of  the  Auditor  of 
State.  In  laying  out  the  system  the  Bureau 
was  compelled  to  consider  primarily  the  require- 
ment of  the  Ohio  Uniform  Accounting  Law  for 
the  publication,  by  the  Bureau  annually,  of 
comparative  statistics  of  cities,  villages,  town- 
ships, school  districts  and  other  taxing  bodies, 
respectively,  as  state  documents.  Having  con- 
sidered the  general  nature  and  form  for  these 
statistical  reports — in  which  it  is  intended  to 
set  before  the  people  comprehensive  tables  of 
comparisons  of  the  financial  results  in  all  tax- 
ing bodies  of  the  same  class,  so  that  any  citizen 
can  see  for  himself  what  these  results  are  in 
his  own  municipality,  and  compare  them  with 
results  from  other  municipalities — it  was  then 
considered  what  requirements  should  he  laid  by 
the  Bureau  upon  the  accounting  officers  of  the 
cities,  in'  order  to  furnish  the  information 
needed  by  the  Bureau  to  make  up  the  compara- 
tive statistical  tables.  The  bureau  has  had  no 
precedent  to  guide  it,  for  this  is  the  first  time 
that  an  entire  state  bookkeeping,  including  the 
accounts  of  large  cities,  has  been  overhauled 
and  systematized. 

Mr.  Chase  called  attention  to  several  import- 
ant features  of  the  National  League's  system, 
which  had  been  Incorporated  by  the  state.  The 
favorable  reception  which  has  been  given  to  the 
bureau's  schedule  by  the  officials  throughout 
Ohio  has  been  very  gratifying.  The  reports 
of  the  five  largest  cities  of  Ohio — Cleveland, 
Cincinnati,  Columbus,  Toledo  and  Dayton,  for 
the  fiscal  year  1902,  are  now  nearly  completed 
upon  the  new  schedules.  It  must  be  recognized 
and  remembered  that  the  proposition  before  the 
bureau  in  Ohio  is  a  vast  one.  It  comprises  not 
only  the  reorganization  of  the  accounting  and 
reporting  in  the  cities,  but  likewise  also  for  vil- 
lages, townships,  counties,  school  districts,  and 
In  fact  for  every  taxing  body  in  the  state. 

The  results  accomplished  in  the  unification  of 
accounts  for  quasi-public  corporations  were  re- 
ferred to  in  a  brief  manner,  in  a  paper  by  Mr. 
M.  N.  Baker,  of  the  "Engineering  News."  Uni- 
form accounting  systems  have  been  adopted  by 
national  organizations  devoted  to  the  gas  light- 
ing, electric  lighting  and  street  railways.  A 
uniform  summary  of  statistics  for  the  reports 
of  water  works  Is  in  use  by  some  municipal 
water  departments.  The  latter  covers  physical 
as  well  as  financial  statistics,  but  does  no  more 
In  the  way  of  accounting  than  to  suggest  a  uni- 
form system.  The  outline  for  water  works  sta- 
tistics was  adopted  by  the  New  England  Water 
Works  Association  in  June,  1885,  thus  making 
that  organization  a  pioneer  in  the  movement  for 
uniform  municipal  statistics.  The  schedule  has 
recently  been  endorsed  by  the  American  Water 
Works  Association,  the  Central  States  Water 
Works  Association,  and  the  American  Society 
of  Municipal  Improvements. 


In  August,  1899,  as  a  result  of  co-operation 
between  the  Street  Railway  Accountants'  Asso- 
ciation of  America,  the  Association  of  American 
Accounting  Officers,  and  the  National  Conven- 
tion of  (State)  Railroad  Commissioners,  a  de- 
tailed accounting  system  lor  street  railways 
was  adopted  by  the  latter  body,  after  having 
been  previously  approved  by  the  other  two  or- 
ganizations. The  schedule  is  printed  in  full  in 
the  repoit  of  the  Connecticut  Railroad  Commis- 
sion for  1899.  It  was  adopted  for  use  by  street 
railway  companies  in  making  up  their  reports 
to  the  Connecticut  Railroad  Commission  for 
18S0,  and  since  June  30,  1900,  has  been  used  in 
making  up  the  regular  i-eports.  In  May,  1901, 
the  National  Electric  Light  Association  adopted 
a  committee  report  which  included  a  uniform 
system  of  accounting  for  electric  lighting 
plants,  the  schedules  for  which  are  included  in 
the  proceedings  of  the  convention  for  that  year. 
In  October,  1902,  the  American  Gaslight  Associ- 
ation adopted  the  report  of  this  committee  on 
final  accounting,  which  included  a  detailed  sys- 
tem of  accounts. 

The  Friday  sessions  of  the  League  were  held 
in  Ann  Arbor,  at  which  further  papers  on  muni- 
cipal experiences  were  read  and  discussed.  In 
the  evening  the  convention  closed  with  a  ban- 
quet at  the  Cadillac  Hotel,  Detroit. 


Road  Construction  in  the  Eastern  States. 


In  the  preceding  issue  were  given  abstracts  of 
the  highway  laws  of  several  states,  and  in  con- 
nection therewith  a  summary  of  the  methods  of 
construction  is  not  out  of  place.  Such  a  sum- 
mary as  regards  Connecticut,  Massachusetts, 
New  Jersey  and  New  York  Is  very  concisely 
given  In  "City  Roads  and  Pavements,"  by  Wm. 
Piprson  Judson,  M.  Am.  Soc.  C.  E.  (reviewed 
in  The  Engineering  Record  of  September  27, 
1902).  As  this  information  could  hardly  be  pre- 
sented in  more  convenient  form,  with  the  au- 
thor's permission,  the  following  extracts  are 
given,  with  slight  corrections.  In  explanation 
of  the  table  it  should  be  stated  that  in  all  four 
cases  the  thickness  of  the  compacted  lower 
course  is  4  inches,  and  that  of  the  upper  course 
2  Inches.  The  screenings  for  the  surface  course 
range  from  dust  to  %  inch  in  size  In  all  but 
New  Jersey,  where  the  upper  limit  is  %  inch. 
In  Connecticut  the  surface  course  is  1  inch 
thick  after  rolling  and  in  New  York  %  inch, 
in  the  other  states  being  simply  rolled  to  a 
smooth  surface.  In  New  York,  Vi  to  1-inch 
stone  is  spread  on  the  subgrade  as  one-third  of 
the  base  course. 

In  New  Jersey,  after  the  lower  course  of 
broken  stone  has  been  rolled  until  compacted, 
trap  rock  screenings  Vi-inch  to  dust,  free  from 
loam  or  clay,  are  spread  over  the  lower  course 
in  a  uniform  layer  and  the  course  is  again  rolled 
until  the  stones  cease  to  sink  or  creep  in  front 
of  the  roller;  water  being  applied  in  advance  of 
the  roller  if  required.  The  same  treatment  is 
given  to  the  top  course.  This  is  then  covered 
with  a  mixture  in  equal  parts  of  %-inch 
crushed  trap  and  of  %-inch  trap  screenings, 
properly  mixed  and  spread  in  sufficient  thick- 
ness to  make  a  smooth  and  uniform  surface 
which  is  rolled  until  hard.  Sandy  loam  is 
used  with  good  results  upon  some  New  Jersey 
roads. 

In  Connecticut,  after  each  of  the  two  courses 
has  been  rolled  until  solid,  dry  trap  rock 
screenings  not  larger  than  14-inch  are  scattered 
over  the  surface  so  as  to  fill  all  interstices,  be- 
ing rolled  to  shake  in  the  dust.  The  sprinkler 
is  then  used  to  wash  in  the  screenings;  more 
screenings  are  added,  rolled  dry  and  sprinkled, 
and  these  processes  are  repeated  for  each 
course  until  all  interstices  are  completely  filled. 


When  the  top  course  has  thus  been  made  firm 
and  smooth,  it  is  covered  with  1  inch  of  screen- 
ings to  form  the  wearing  surface. 

SiZKS  or  Stune  in  State  Koad  CoNSTEOcnoN. 

Lower  course.      Ujjper  course. 

State.  inches.  Inches. 

New  Jersey   2     — 3  1     — a 

Connecticut    % — 2  1     — 114 

Massachusetts   1^ — 2V4  V4 — 1?4 

New   York    1  Vii— 3  1     — 2 

In  Massachusetts  the  lower  course  is  thor- 
oughly compacted  by  rolling,  but  no  screenings 
or  filler  are  spread  upon  it.  After  the  top 
course  has  also  been  thoroughly  compacted  by 
rolling,  screenings  of  the  same  kind  of  stone 
are  laid  on  in  just  sufficient  quantity  to  cover 
the  stone  and  are  watered  and  rolled  until  the 
mud  fiushes  to  the  surface.  The  screenings 
are  not  treated  as  a  part  of  the  wearing  surface 
but  are  used  simply  to  hold  the  larger  stones  in 
place,  using  as  little  as  possible. 

In  New  York  the  screenings  used  as  filler  are 
usually  limestone  when  the  road  material  is 
brought  from  a  distance,  but  are  often  the 
product  of  the  local  crushed  stone  when  local 
rock  is  fit  for  use.  Sometimes  local  rock  and 
its  screenings  are  used  for  the  lower  course 
only.  In  some  cases,  when  local  granite  rocks 
are  used,  the  screenings  for  the  top  course  are 
caused  to  bind  properly  by  mixing  an  equal 
amount  of  limestone  screenings  with  the  gran- 
itic. In  other  cases  good  results  have  been  ob- 
tained by  mixing  an  equal  amount  of  clean  sand 
with  the  granitic,  screenings.  Trap,  granite 
and  quartzite  screenings  are  limited  to  a  maxi- 
mum of  V2  inch,  but  those  of  softer  rocks  are 
limited  to  %-inch.  After  the  first  course  of 
broken  stone  has  been  rolled  until  the  stones 
do  not  creep  or  wave  ahead  of  the  roller,  the 
dry  screenings  are  spread  uniformly  to  a  depth 
of  %-inch,  rolled  dry  and  swept  with  brooms 
of  steel  or  rattan  until  the  screenings  disap- 
pear among  the  stones,  when  the  process  is  re- 
peated until  no  more  will  go  in  while  dry;  the 
surface  is  then  wet  with  a  sprinkler  (unless  the 
subgrade  is  of  clay),  using  water  freely  until 
all  voids  are  filled,  leaving  the  surface  of  the 
stones  free  from  screenings.  The  top  course 
is  then  treated  in  the  same  manner  in  sections 
of  about  300  feet  length,  water  being  freely  used 
and  the  rolling  continued  until  a  grout  has  been 
formed  of  the  stone-dust  and  water  and  a  wave 
of  the  grout  is  pushed  before  the  roller.  After 
this  screenings  are  spread  and  rolled,  leaving 
%-inch  depth  for  a  wearing  surface.  After 
48  hours,  or  when  the  surface  has  dried,  the 
road  is  again  rolled  and  sprinkled.  It  is  then 
opened  to  traffic,  being  sprinkled  daily  for  30 
days. 

An  Intercontinental  Railroad. 


The  recent  appropriation  by  Congress  of 
$2,500  and  the  donation  by  individuals  of  sev- 
eral thousands  more  to  defray  the  expense  of 
sending  a  competent  agent  to  Central  and  South 
America  to  study  the  commercial  and  traffic 
possibilities  of  the  various  countries  has  again 
attracted  the  attention  of  the  technical  and 
daily  press  to  the  scheme  for  a  trunk  railroad 
connecting  New  York  with  Buenos  Ayres. 
About  1890  extended  investigations  were  under- 
taken and  a  large  body  of  valuable  data  col- 
lected by  a  commission,  which  was  one  of  the 
results  of  the  first  Pan-American  conference. 
The  total  distance  between  the  termini  just 
mentioned  would  be  about  10,200  miles,  and 
less  than  half  the  distance  can  now  be  traveled 
by  rail.  The  total  cost  of  constructing  the  con- 
necting portions  of  the  line  is  estimated,  or 
rather  guessed,  to  be  about  $200,000,000.  Great 
physical,  financial  and,  possibly,  some  political 
difficulties  will  have  to  be  overcome  in  both  the 
construction  and  maintenance  of  the  missing 
portions  of  the  road. 
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Ventilation  and  Heating  in  the  New  Gov- 
ernment Building  at  San  Francisco. 

The  description  of  the  power  plant  of  the  new 
government  building  at  San  Francisco,  as  given 
in  The  Engineering  Record  for  April  IS,  was 
confined  to  the  treatment  of  the  apparatus  in 
the  boiler  and  engine  rooms  only.  In  the  main 
the  heating  is  accomplished  in  combination 
with  the  ventilation,  the  air  for  the  latter  be- 
ing introduced  at  a  temperature  slightly  above 
that  required  for  the  room  to  compensate  for 
the  heat  lost  through  the  walls,  windows  and 
doors.  In  certain  locations  which  could  not  be 
conveniently  reached  with  air  supply  ducts,  di- 
rect radiators  are  used.  These  direct  radiators 
and  the  indirect  radiators  employed  for  the 
heating  of  the  air  supply  are  furnished  with  hot 
water,  circulated  continuously  by  means  of  cen- 
trifugal  pumps  and    restored    to   its    original 


only,  it  may  be  taken  to  apply  equally  to  the 
othei". 

The  cold  fresh  air  for  each  system  is  drawn 
in  through  three  middle  windows  in  the  nearer 
end  wall  of  the  basement  and  passes  through 
an  air  filter  of  light  rough  serge  or  cheviot  sup- 
ported on  the  usual  zigzag  type  of  frame  and 
affording  a  total  filter  area  of  396  square  feet. 
The  skeleton  frame  consists  of  tee,  channel, 
angle  and  plate  iron  with  the  several  sections 
secured  to  one  another  by  latches  so  as  to 
be  easily  dismembered.  Beyond  the  filter  the 
bulk  of  the  air  comes  in  contact  with  a  pre- 
heater  coil  containing  5,120  linear  feet  of  1- 
inch  pipe  in  eight  sections  of  sixteen  pipes 
each,  built  up  in  banks  of  horizontal  rows,  while 
the  remainder  of  the  air  is  by-passed  over  the 
coil  into  the  brick  chamber  on  the  suction  side 
of  the  fan.  The  amount  of  cold  air  passed  Is 
governed   by   a  damper    controlled  by  a  ther- 


tributing  ducts  emanating  from  the  force  cham- 
ber lead  to  fourteen  auxiliary  heating  cham- 
bers arranged  and  located  so  that  each  will 
serve  a  group  of  individual  supply  ducts  and 
allow  for  convenient  and  advantageous  con- 
nections. The  chambers  are  walled  with  brick 
and  contain  cast-iron  man-hole  doors  and 
frames  affording  access  to  the  Interior  for  clean- 
ing, inspecting  or  repairing.  The  indirect 
stacks  are  of  cast  iron  made  up  of  sections  of 
the  three-barrel  loop  pattern  as  manufactured 
by  the  American  Radiator  Company.  They  are 
suspended  from  the  ceiling  of  the  chambers, 
and  are  encased  in  No.  16  galvanized  iron  with 
by-pass  provisions  so  that  mixing  dampers  con- 
trolled by  thermostats  in  the  rooms  affected 
will  allow  just  the  right  amount  of  additional 
heat  to  be  imparted  to  the  passing  air.  The 
air  pressure  for  the  operation  of  the  mixing 
dampers   by  thermostatic   control   is    obtained 


^,r  lntahe[      ^eo'fan  BJomr 


BASEMENT  PLAN,  SAN  FRANCISCO  POST  OFFICE  AND  COURT  HOUSE. 


temperature  at  the  end  of  each  round  in  water 
heaters  using  exhaust  steam  from  the  engine 
plant. 

The  air  circulation  is  positive  in  both  direc- 
tions, since  the  fresh  air  is  supplied  by  plenum 
fans  and  the  foul  air  is  removed  by  exhaust 
fans.  The  distribution  of  air  is  effected 
through  three  separate  systems,  as  may  be 
Been  on  the  accompanying  plan  of  the  base- 
ment. Two  of  equal  size  and  capacity  with 
Bymmetrical  arrangement  of  ducts  each  supply 
one-half  of  the  building,  and  the  engine  and 
boiler  rooms  have  a  third  distinct  equipment. 
The  apparatus  is  essentially  the  same  in  the 
two  main  systems,  the  only  points  of  difference 
being  minor  details  concerning  the  location  or 
direction  of  parts  of  the  distributing  system; 
therefore,  while  the  following  description  deals 
with  the  equipment  of  one-half  of  the  building 


mostat  in  the  force  chamber  beyond  the  fan  so 
as  to  maintain  the  temperature  of  the  mixture 
in  the  suction  chamber  at  70  degrees.  To  con- 
fine the  necessary  cold  air  dilution  to  reason- 
able limits  the  temperature  of  the  hot  air  may 
be  reduced  by  cutting  out  one  or  more  sections 
of  the  heater. 

From  the  suction  chamber,  an  American 
Blower  Company's  cone  fan  with  an  Inlet  63 
inches  in  diameter  forces  the  pre-heated  air 
into  a  plenum  chamber  from  which  the  main 
distributing  ducts  are  taken,  the  amount  of  air 
withdrawn  through  them  being  regulated  by 
volume  dampers  near  the  chamber,  which  will 
be  set  permanently  after  their  proper  adjust- 
ment. The  fan  has  a  90-inch  wheel  and  is  capa- 
ble of  discharging  18,000  cubic  feet  of  air  per 
minute  when  driven  at  250  revolutions  by  the 
direct-connected  McWilliams  motor.     The  dls- 


from  an  air  compressor  in  the  engine  room, 
which  delivers  the  air  at  a  pressure  of  15 
pounds  into  a  steel  pressure  tank  of  4  cubic 
feet  capacity. 

In  general  the  ducts  of  any  one  group  all 
supply  either  one  room  or  superimposed  rooms 
where  the  conditions  are  nearly  equal  and  the 
temperature  required  by  one  Is  approximately 
the  same  as  required  by  all.  The  branch  ducts 
also  contain  a  volume  damper  inserted  near 
the  foot  of  the  uptake  to  adjust  the  amount  of 
air  to  that  demanded  for  proper  ventilation. 
It  will  be  seen  that  this  method  of  preliminary 
tempering  will  produce  a  greater  uniformity  in 
the  air  as  it  reaches  the  rooms  and  avoid  such 
excessive  fluctuations  as  might  result  were  the 
mixture  adjusted  with  cold  air  at  the  start  of 
the  individual  ducts.  For  certain  rooms  in  the 
basement  where  the  air  is  wanted  for  ventlla- 
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tion  only,  it  is  talven  in  its  tempered  condition 
from  the  main  distributing  ducts  without  be- 
ing passed  through  auxiliary  heating  chambers. 
A  noticeable  feature  is  the  use  of  many  com- 
paratively small  registers  rather  than  a  few 
large  ones,  the  result  being  a  very  thorough 
and  uniform  distribution.  The  distances  of  the 
auxiliary  heaters  from  the  rooms  supplied 
through  them  are  usually  quite  short,  hence  It 
was  possible  to  have  a  separate  flue  for  each 
register  without  an  extravagant  use  of  duct 
material.  In  general  the  area  of  the  fresh  air 
register  openings  are  about  one  and  two-thirds 
times  larger  than  the  areas  of  the  correspond- 
ing flues,  and  the  same  is  usually  true  of  the 
vent  openings.  In  some  cases  the  total  area 
of  the  vent  outlets  in  a  room  is  less  than  the 
total  air  Inlet  area,  such  provisions  being  made 


contents  passed  through  a  duct  to  one  of  the 
vent  shafts  just  mentioned,  by  means  of  a  36- 
inch  disk  fan  of  the  same  make  driven  at  550 
revolutions.  On  all  floors  the  toilets  adjoining 
these  shafts  are  vented  into  them,  and  to  pre- 
vent back-draft,  have  the  top  and  bottom  reg- 
isters, which  they  contain,  connected  on  the 
back  into  flues  extending  up  in  the  shaft  to  the 
next  floor  above.  The  toilet  and  locker  rooms 
in  the  basement,  a  few  rooms  on  the  first  floor 
and  all  of  the  rooms  on  the  floors  above,  ex- 
cept the  toilets  mentioned,  are  vented  by  flues 
discharging  into  the  space  under  the  Mansard 
roof  along  the  front  and  end  walls,  as  shown 
on  the  half-plan  of  the  fourth  floor.  These 
spaces  are  exhausted  by  four  A.  B.  C.  48-Inch 
disk  fans  driven  at  400  revolutions  per  minute, 
and  arranged  in  pairs  to  discharge  into  vent 
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for  the  purpose  of  forcing  fresh  air  to  adjoin- 
ing smaller  rooms,  such  as  toilets,  which  have 
no  fresh  air  registers,  but  are  abundantly  pro- 
vided with  vent  outlets.  The  large  post  office 
room  on  the  first  floor  has  a  very  plentiful'  sup- 
ply of  fresh  air  since  it  depends  on  the  pressure 
of  the  incoming  air  for  the  removal  of  the  viti- 
ated air  through  the  vent  outlets  located  in  the 
ceiling  and  opening  into  the  court  above. 

The  foul  air  from  the  majority  of  the  rooms 
in  the  basement  and  first  floor  is  collected  in 
ducts  and  conveyed  to  three  foul  air  gathering 
chambers,  shown  on  the  basement  plan.  Two 
of  these  chambers  are  located  at  the  bases  of 
two  vent  shafts  and  the  contents  of  each  is  ex- 
pelled Into  the  shaft  by  an  A.  B.  C.  60-inch  disk 
fan  driven  at  330  revolutions  per  minute  by  a 
McWllUams  motor.    The  third  chamber  has  its 


chambers  with  louvres  above  the  roof.  These 
chambers  also  receive  the  air  discharged  into 
the  roof  spaces  above  the  rooms  on  the  fourth 
fioor  with  the  exception  of  those  over  the  two 
large  court  rooms  in  the  wings,  which  have 
only  natural  ventilation. 

The  engine  and  boiler  rooms  are  supplied 
with  fresh  air  taken  In  through  two  windows  at. 
the  rear  of  the  basement  and  passed  without 
heating  by  an  A.  B.  C.  60-inch  blower  fan  hav- 
ing a  capacity  of  10,000  cubic  feet  of  air  per 
minute  when  driven  at  330  revolutions  by  a 
direct-connected  McWilliams  motor.  From 
the  discharge  of  the  blower  a  24x48-inch  duct 
Is  carried  overhead  to  and  through  the  boiler 
room  along  the  wall  adjoining  the  engine  room. 
The  part  within  the  boiler  room  is  divided  by 
horizontal  partitions  making  four  superimposed 


ducts,  which  terminate  successively  from  bot- 
tom to  top  in  tees  of  equal  cross  section,  branch- 
ing to  either  side  for  the  supply  of  the  two 
rooms.  The  openings  in  the  ends  of  the 
branches  are  turned  upward  and  contain  18x 
48-inch  gratings.  The  removal  of  the  warm  air 
at  the  ceiling  of  the  boiler  and  engine  rooms 
is  accomplished  in  common  with  that  of  the 
rest  of  the  basement  through  the  two  suction 
chambers  at  the  foot  of  the  two  ventilating 
shafts. 

All  of  the  motors  driving  fans  are  wound  for 
220  volts  direct  current  and  run  normally  at 
the  speeds  which  have  been  given.  In  addi- 
tion, however,  they  are  equipped  with  con- 
trollers making  them  capable  of  operating  at 
four  different  speeds  within  the  following 
ranges:  For  the  90-inch  cone  fans,  125  to  250 
revolutions  per  minute;  for  the  60-inch  blower 
and  60-inch  disk  fans,  165  to  330  revolutions; 
for  the  48-inch  disk  fans,  200  to  400  revolutions; 
and  for  the- 36-inch  disk  fans,  275  to  550  revo- 
lutions. The  ventilating  flues  in  the  basement 
not  located  in  walls,  the  horizontal  hot  air  and 
ventilating  ducts,  and  the  sleeves  for  riser  and 
auxiliary  stack  connections  are  constructed  of 
galvanized  Iron  of  thicknesses  as  follows: 
Sleeves  for  piping,  etc..  No.  24  gauge  iron;  all 
flues.  Individual  hot  air  ducts  from  auxiliary 
chambers  and  ventilating  ducts  not  exposed  in 
the  basement.  No.  24  gauge  iron,  with  surfaces 
20  Inches  wide  and  over  stiffened  with  lxlx%- 
inch  angle  iron  spaced  not  over  30  inches  apart; 
all  other  ducts  are  of  No.  20  iron  with  longi- 
tudinal angles  at  the  four  corners,  flanges  at 
the  joints  and  lateral  stiffeners  at  least  every 
30  inches,  all  of  I%xli4x3/16-inch  angle  iron. 
All  ducts  in  the  basement  are  supported  by 
wrought  iron  hangers,  spaced  not  over  10  feet 
apart.  Those  for  the  larger  ducts  each  consist 
of  a  5/16x2-inch  bar  suspended  at  the  ends  by 
%-inch  rods  secured  to  the  ceiling  beams  with 
clamps,  and  those  for  the  smaller  ducts  are 
correspondingly  smaller. 

The  hot  water  as  heating  medium  for  the  di- 
rect and  Indirect  radiation  is  heated  in  either 
or  as  many  of  the  three  water  heaters  provided 
for  the  purpose  as  may  be  needed.  The  heaters 
are  constructed  of  flange  steel,  the  shells  being 
%-inch  thick,  3  feet  in  diameter  and  5%  feet 
high  with  %-inch  cast  steel  water  heads.  With- 
in the  heater  there  are  ninety-one  2-inch  verti- 
cal tubes  of  charcoal  iron  secured  between  ^4- 
inch  tube  sheets,  4  feet  10  inches  apart,  afford- 
ing a  total  heating  surface  of  238  square  feet. 
The  water  is  passed  upward  through  the  tubes, 
while  the  space  surrounding  them  is  filled  with 
exhaust  steam  from  the  engines.  The  steam 
space  is  relieved  by  an  automatic  air  valve  and 
the  water  space  by  an  automatic  water  valve 
wasting  to  the  blow-off  tank  or  sewer.  The 
water  outlets  of  the  three  heaters  are  connect- 
ed in  a  main  leading  to  the  suction  header  of 
the  two  centrifugal  pumps  that  maintain  the 
forced  circulation.  The  pumps  are  of  the 
Gould's  Manufacturing  Company's  make  with 
double  suction  inlets.  Each  has  a  capacity  of 
750  gallons  per  minute,  and  is  capable  of  main- 
taining a  velocity  of  not  less  than  4  feet  per 
second  in  the  main  circuits  under  the  pressure 
carried  therein.  The  pumps  are  driven  by  di- 
rect-coupled McWilliams  motors,  capable  of 
operating  from  25  per  cent,  below  to  25  per 
cent,  above  normal  speed. 

The  discharges  of  the  pumps  are  combined 
in  a  header  which  supplies  the  five  distinct  cir- 
cuits of  the  heating  apparatus.  Two  of  these 
circuits,  each  4  inches  in  diameter,  are  run  in 
trenches  under  the  basement  fioor  to  the  air 
pre-h eaters  in  the  two  fan  suction  chambers; 
two  more,  of  the  same  size  and  run  in  the  same 
manner,   supply  the  auxiliary  heaters  in  the 
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east  and  west  halves  of  the  building  respect- 
ively, including  all  told  about  9,100  square  feet 
of  indirect  radiator  surface;  and  the  iifth  start- 
ing as  a  3-inch  main  branches  to  either  side 
Into  2Vi-inch  lines  carried  overhead  to  the 
bases  of  the  four  risers  that  supply  all  the  di- 
rect radiation  above  the  first  floor,  a  total  of 
some  2,840  square  feet  of  surface  and  found 
almost  entirely  along  the  walls  adjoining  the 
court.  Two  of  these  risers  are  run  up  in  the 
vent  shafts  nearly  to  the  ceiling  of  the  fourth 
floor,  and  there  supply  the  various  falling  ris- 
ers in  the  two  wings  of  the  building.  The 
other  risers  for  the  supply  of  the  direct  radi- 
ators in  the  rear  of  the  main  part  of  the  build- 
ing are  run  up  to  the  ceiling  of  the  fourth  floor 
near  the  inner  comers  of  the  court  and  thence 
supply  the  different  falling  risers.  All  of  the 
falling  risers  are  continuous  lines  back  to  the 
return  gathering  mains,  the  radiators  being 
connected  to  them  by  shunt  connections.  To  in- 
sure a  positive  circulation  through  each  radi- 
ator when  the  valves  are  opened,  the  connec- 
tions to  and  from  the  risers  are  made  with 
"O.  S."  pattern  partition  tee  fittings.  The  di- 
rect radiators  are  all  of  American  Radiator 
Company's   Peerless   pattern,   and   are   set   in 


Detail  of  Accumulator. 

the  ordinary  manner,  except  in  the  corridor  on 
the  third  floor,  where  they  are  placed  behind 
screens.  The  few  direct  radiators  which  are 
used  on  the  first  floor  are  connected  to  the  cir- 
cuits which  supply  the  indirect  stacks  in  the 
auxiliary  heaters.  All  radiators,  air  heaters 
and  risers  are  provided  at  their  highest  points 
with  positive  acting  air  valves'  operated  by 
band. 

The  return  mains  from  all  circuits  are  of 
the  same  size  as  the  flow  mains  and  are  col- 
lected in  a  similar  manner  into  a  header,  which 
Is  connected  to  the  bottoms  of  the  three  water 
heaters  and  also  to  an  accumulator.  The  lat- 
ter is  a  special  piece  of  apparatus  which  not 
only  serves  the  function  of  an  expansion  tank, 
but  also  automatically  relieves  the  system  of 
any  superabundance  of  water  and  feeds  it  when 
there  is  a  deficiency.  The  construction  of  the 
accumulator  is  indicated  in  an  accompanying 
detail.  Briefly,  it  consists  of  a  weighted 
plunger  12  inches  In  diameter  working  within 
a  cylinder  formed  of  a  piece  of  14-inch  stand- 
ard wrought  iron  pipe  with  the  bottom  closed 
by  a  cast  iron  screw  cap,  and  the  whole  im- 
bedded in  concrete  in  an  outer  casing  of  »^-inch 


iron.  The  plunger  is  of  hollow  brass,  %-inch 
thick  and  is  fllled  with  lead  to  a  height  sufB- 
cient  to  create  a  static  head  of  water  through- 
out the  system  of  at  least  5  feet  above  the  high- 
est piece  of  apparatus.  When  it  is  desired  to 
circulate  the  water  at  a  higher  velocity  the 
load  on  the  plunger  may  be  increased  by  plac- 
ing additional  weights  in  a  box  carried  on  the 
top  of  the  plunger. 

The  up  and  down  movement  of  the  plunger  is 
guided  by  a  pair  of  grooved  wheels  rolling  be- 
tween tee  bar  guides,  the  lower  ends  of  which 
are  secured  to  the  top  of  the  casing  and  the 
upper  ends  to  the  framing  of  the  ceiling  con- 
struction. For  the  automatic  admission  or  ex- 
pulsion of  water  there  is  a  device  connected  to 
the  accumulator  for  operating  a  three-way  cock 
in  such  a  way  that  the  rise  and  fall  of  the 
plunger  at  the  upper  12  inches  of  its  travel  will 
open  and  close  a  connection  from  the  casing 
with  the  drainage  system  allowing  the  surplus 
to  waste,  while  the  fall  and  rise  of  the  lower 
12  inches  of  its  travel  will  open  and  close  a 
connection  with  the  feed  water  system  of  the 
boilers,  compensating  for  any  loss. 

The  building  was  designed  in  the  office  of  the 
supervising  architect  of  the  Treasury  Depart- 
ment at  Washington,  Mr.  James  Knox  Taylor. 
The  mechanical  plant  and  all  of  the  heating 
and  ventilating  equipment  are  due  to  the  chief 
mechanical  and  electrical  engineer  of  the  de- 
partment, Mr.  J.  E.  Powell,  and  his  staff. 


Letters  to  the  Editor. 


Standards  foe  Sewee  Pipe. 

Sir: — The  efforts  of  the  New  England  Water 
Works  Association  in  adopting  standards  for 
cast  iron  water  pipe  should  be  followed  in  the 
adoption  of  standards  for  sewer  pipe  manufac- 
ture, which  will  be  acceptable  as  well  to  the 
needs  of  the  engineers  as  to  the  convenience  of 
the  manufacturers.  The  usual  practice  of  fur- 
nishing pipe  in  2-foot  lengths  has  much  to  con- 
demn it  from  every  point  of  view  except  ease 
in  manufacture.  A  percentage  of  the  capacity 
of  the  sewer  varying  with  the  personal  equa- 
tion of  the  constructing  engineer  (not  the  de- 
signer) from  5  per  cent,  to  50  per  cent,  is  nec- 
essary to  provide  for  the  ground  water  filtra- 
tion. With  the  general  adoption  of  a  3-foot 
standard  the  percentage  of  leakage  can  be  re- 
duced by  one-tjiird. 

The  objection  of  the  manufacturer  to  the  gen- 
eral adoption  'of  a  3-foot  standard  is  based 
largely  on  some  irrational  requirements  of  en- 
gineers' specifications.  The  manufacture  of  the 
smaller  sizes  of  pipes,  say,  8,  10  and  12-inch, 
cannot  be  accomplished  without  considerable 
warping,  and  the  usual  requirement  that  pipes 
designed  to  be  "straight"  shall  not  exhibit  any 
material  deviation  from  a  straight  line,  would. 
If  strictly  interpreted,  immediately  transform 
half  the  output  of  the  kiln  to  "seconds." 

The  increase  in  the  carrying  capacity  of  the 
sewer  due  to  the  reduction  of  the  number  of 
joints,  and  consequently  the  amount  of  leakage, 
will  offset  many  times  the  slightly  lessened  ve- 
locity due  to  any  irregularities  or  reasonable 
warpings  in  a  3-foot  length.  The  depth  of 
socket  and  the  width  of  the  annular  space  in 
the  manufacturer's  "standard"  is  too  small  to 
secure  proper  joints  at  all  times,  and  the  engi- 
neer desiring  a  deeper  joint,  although  the  same 
can  be  manufactured  without  any  additional 
cost  whatever,  or  a  wider  joint  than  the  present 
standard,  finds  himself  legislated  against  to  the 
extent  of  10  per  cent,  on  the  cost  of  the  pipe. 

The  field  of  discussion  is  large.  Is  it  pos- 
sible to  specify  with  precision  what  defects  are 
sufficient  to  condemn  a  length  of  pipe?  How 
much  or  how  little  shall  the  bell  be  broken  to 


cause  rejection?  How  uniform  must  the  vitrifi- 
cation be?  The  writer's  viewpoint  is  that  while 
his  specifications  are  liberal  as  to  what  con- 
stitutes acceptable  pipe,  he  receives  no  off- 
setting advantage  because  prices  are  also 
standardized,  and  are  fixed  to  make  a  profit 
upon  the  most  rigid  and  arbitrary  inspection 
and  interpretation.  The  writer  ventures  to 
send  a  copy  of  the  pipe  specifications  used  by 
him  with  the  hope  that  your  readers,  both  engi- 
neers and  manufacturers,  will  criticise  them 
and  with  the  further  hope  that  a  discussion 
might  ultimately  bring  about  some  agreement 
between  engineers  and  manufacturers  mutually 
satisfactory.     Yours  truly, 

Alexandeb  Pottek. 
New  York  City,  April  18,  1903. 

[The  following  specification  for  pipe  is  taken 
from  complete  specifications  for  a  joint  outlet 
sewer  for  several  municipalities  in  New  Jersey.] 
Sewer  Pipe. 

In  the  following  specifications  straight  sections  will 
be  termed  "pipe,"  and  branches,  bends,  reducers,  etc., 
will  be  called  "specials." 

Pipes  and  specials  shall  be  constructed  of  the  best 
quality  of  salt  glazed,  vitrified,  stoneware  sewer  pipe. 

The  dimensions  of  the  pipe  required  shall  be  sub- 
stantially as  follows  : 


Caliber.  Thickness.  Weight. 


24 
22 
20 
18 
15 
12 
10 
8 


150 
125 
100 
78 
70 
48 
35 

2.T 


Depth    Annular 
of  socliet.  space.     Length. 


4" 

4" 

3%' 

3%' 

3%' 

3" 

2%' 

2V4' 


%  2i^to3 
2V4to3 
3 
3 
3 
3 
3 


In  specifying  these  dimensions  It  Is  not  the  Inten- 
tion to  bar  any  manufacturer  whose  dies  may  vary 
slightly  from  the  dimensions  named.  These  weights 
and  dimensions  are  intended  to  secure  deep  socket 
pipe. 

All  pipes  shall  be  so  truly  cylindrical  that  the  hubg 
or  socKets  will  freely  receive  the  spigot  end  of  the 
next  following  pipe  or  special  without  any  clipping 
whatever  of  either ;  pipes  and  specials  which  cannot 
be  thus  freely  fitted  into  each  other  shall  be  rejected. 

The  body  and  bell  of  the  pipe  shall  be  hard  and 
burned  thoroughly.  Fire  cracks,  blisters,  and  iron 
pimples  shall  not  necessarily  cause  rejection.  The  en- 
gineer shall  be  the  final  arbiter  as  to  what  pipes  shall 
be  relected  from  these  causes. 

All  pipes  having  transportation,  cooling,  frost  or 
other  cracks,  not  fire  cracks,  shall  be  immediately  re- 
jected. 

Pipes  with  bells  partly  broken  by  a  clear  fracture, 
as  opposed  to  a  crack,  or  with  a  spigot  chipped  will 
not  be  rejected  if  in  the  opinion  of  the  engineer  such 
chippings  do  not  injure  the  pipes  when  laid. 

For  the  better  adherence  of  the  cement  to  the  pipe 
in  laying.  It  is  desirable  to  omit  the  salt  glaze  from 
about  two  Inches  of  the  outside  of  the  spigot  end. 
This  can  be  secured  by  replacing  the  pipes  in  the  kiln, 
bell  end  down.  This  Is  advisory  but  not  mandatory. 
Pipes  with  corrugations  on  spigot  end  are  preferred. 

All  pipes  and  specials  which  are  designed  to  be 
straight  shall  not  exhibit  any  material  deviation  from 
a  straight  line.  Special  curves  or  bends  shall  sub- 
stantially conform  to  the  degree  of  curvature  and  gen- 
eral dimensions  that  may  be  required. 

The  interior  of  the  pipes  and  specials  shall  be 
smooth  and  thoroughly  glazed. 

The  pipes  and  specials  as  they  are  taken  from  the 
car  by  the  sewer  contractor  shall  be  carefully  in- 
spected and  culled  by  the  contractor  for  the  purpose 
of  determining  whether  the  pipes  required  by  the  rore- 

foing  specifications  have  been  delivered  by  the  manu- 
acturer.  All  pipes  falling  to  pass  this  inspection  will 
be  destroyed  or  moved  to  a  yard,  there  to  remain  until 
the  completion  of  the  entire  shipment  of  pipe. 

The  pipe  shall  be  further  inspected  by  the  engineer 
immediately  before  it  Is  used  in  the  work. 


Repobtino  Pbices  foe  Paving. 

Sir: — It  is  to  be  hoped  that  at  no  distant  day 
the  methods  for  reporting  prices  for  paving 
work,  from  different  localities,  may  be  stand- 
ardized sufficiently  to  make  possible  intelligent 
comparison.  Some  bids  as  given  in  the  jour- 
nals include  grading  and  some  do  not.  How 
can  the  prices  reported  from  various  places  be 
compared  unless  one  knows  whether  the  grad- 
ing and  other  items  of  work  are  included  in 
the  bid?  All  these  points  should  be  stated,  if 
possible,  as  otherwise  one  can  merely  guess. 
Yours  truly, 

T.  E.  Pktrie.  City  Engineer. 

Marion,  Ind.,  April  25,  1903. 

[The  Engineering  Record  intends  to  publish 
in  each  case  reported  to  it  as  complete  a  state- 
ment of  what  is  included  in  the  prices  bid  as 
can  be  obtained  from  the  information  sent.  If 
Its  friends  in  reporting  prices  bid  for  such  work 
will  be  careful  to  state  just  what  is  included, 
the  value  of  the  information  will  certainly  be 
much  increased.] 


May  2,  1903. 
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Directory      of      National      Engineering 
Societies. 


American  Society  of  Civil  Engineers.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  or  Mechanical  Engi- 
neers. Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  \V. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
A'entlon  at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Blmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  or  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 


Personal  Notes. 


City  Engineer  Briggs,  of  Erie,  Pa.,  has  been 
re-elected. 

Mr.  J.  E.  Hill  has  been  elected  city  engineer 
of  St.  Cloud,  Minn. 

Mr.  H.  F.  Lincoln  has  been  elected  city  engi- 
ner  of  St.  Albans,  Vt. 

Mr.  E.  W.  Case  has  been  chosen  city  engineer 
of  Colorado  Springs,  Col. 

Mr.  George  Turner  has  been  reappointed  city 
engineer  of  Bay  City,  Mich. 

Mr.  Elmer  Folsom  has  been  re-elected  city 
engineer  of  Bloomington,  111. 

Mr.  Frank  H.  Oldershaw  has  been  appointed 
city  engineer  of  New  Britain,  Conn. 

Mr.  L.  A.  Francisco  has  been  re-elected  city 
engineer  of  Easton,  Pa.,  for  a  term  of  three 
years. 

Mr.  W.  W.  Wells  has  been  appointed  super- 
intendent of  sewers  and  water  commissioner 
of  Boulder,  Col. 

Mr.  Harry  F.  Bascom,  of  Messrs.  Lehr  &  B^s- 
com,  Allentown,  Pa.,  has  been  made  city  engi- 
neer of  that  place. 

Mr.  Charles  H.  Smith,  of  Middletown,  N.  T., 
has  been  appointed  county  engineer  of  Orange 
County,  New  York. 

City  Engineer  Poetsch,  of  Milwaukee,  Wis., 
has  been  elected  president  of  the  board  of  pub- 
lic works  of  that  city. 

Mr.  C.  S.  Sims,  general  superintendent  of  the 
Baltimore  &  Ohio  Railroad,  has  been  promoted 
to  be  general  manager. 

Mr.  J.  E.  Carroll,  formerly  of  the  city  engi- 
neer's department  of  Minneapolis,  has  been 
elected  city  engineer  of  Crookston,  Minn. 

Professor  C.  R.  Van  Hise,  who  has  held  the 
chair  of  geology  in  the  University  of  Wisconsin 
since  1892,  was  recently  elected  president  of  the 
university. 

Mr.   W.   H.   Kennedy,    of    Philadelphia,    has 


been  appointed  assistant  division  engineer  on 
the  Illinois  Central  Railroad,  with  headquarters 
at  Dubuque,  la. 

Mr.  Henry  C.  Smith  has  been  appointed  divi- 
sion engineer  of  the  Philadelphia  &  Reading 
Railway,  at  Philadelphia,  succeeding  Mr.  J.  S. 
Caldwell  resigned. 

Mr.  P.  S.  Austin,  an  electrical  engineer  from 
Fresno,  Cal.,  has  accepted  the  position  of 
superintendent  of  water  system  for  the  Chino 
(Cal.)  Land  and  Water  Co. 

Mr.  Charles  Varrelmann  has  been  reappoint- 
ed as  street  commissioner  of  St.  Louis,  Mo.  He 
has  been  connected  with  the  street  department 
for  the  past  twenty-eight  years. 

Mr.  G.  M.  Parce,  for  several  years  connected 
with  the  engineering  department  of  the  New 
York  Central  Railroad  at  Syracuse,  has  resigned 
to  take  service  with  a  firm  of  engineers  in  that 
city. 

Mr.  Benj.  C.  Adkins,  who  has  been  connected 
with  the  water  department  of  St.  Louis,  Mo., 
since  1885  and  is  at  present  engineer  in  charge 
of  the  distribution  system,  has  been  appointed 
water  commissioner  of  that  city. 

Mr.  J.  N.  Barr,  M.  Am.  Soc.  C.  B.,  M.  Am. 
Soc.  M.  E.,  has  been  made  vice-president  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railroad,  and 
after  May  1  will  have  entire  charge  of  motive 
power  and  rolling  stock  with  headquarters  at 
Chicago. 

Mr.  S.  Waters  Fox,  assistant  engineer  in  the 
government  service,  has  retired  on  furlough 
and  will  engage  in  private  practice  as  a  con- 
sulting engineer.  He  will  be  succeeded  as 
supervising  engineer  at  Sioux  City,  la.,  by 
Lieut.  E.  D.  Vincent. 

Mr.  W.  H.  Knowlton  has  resigned  as  assistant 
chief  engineer  of  the  Chicago  Great  Western 
Railway  to  accept  the  position  of  principal 
assistant  engineer  of  the  western  district  of 
the  New  York  Central  Railroad,  witH  head- 
quarters at  Syracuse. 

Messrs.  D.  B.  Johnson  and  Paul  Jones,  engi- 
neers of  maintenance  of  way  on  the  southwest 
division  of  the  Pennsylvania  lines  west  of  Pitts- 
burg, have  been  transferred;  Mr.  Johnson  goes 
from  Indianapolis  to  Louisville  and  Mr.  Jones 
from  Louisville  to  Indianapolis. 

Mr.  Burdett  Moody,  M.  Am.  Soc.  C.  E.,  for 
the  past  thirteen  years  engineer  for  the  Home- 
stake  Mining  Co.,  of  the  Black  Hills,  S.  Dak., 
has  resigned  and  formed  a  partnership  with 
Mr.  Henry  Schnitzel,  M.  E.,  under  the  firm  name 
of  Schnitzel  &  Moody,  civil  and  mining  engi- 
neers. Lead,  S.  Dak. 

At  a  meeting  of  the  Municipal  Engineers  of 
the  City  of  New  York,  held  April  22,  the  follow- 
ing were  chosen  as  the  first  oflScers  of  this 
newly  organized  society:  President,  Mr.  Nel- 
son P.  Lewis;  first  vice-president,  Mr.  O.  F. 
Nichols;  second  vice-president,  Mr.  S.  C. 
Thompson;  secretary,  Mr.  Wlsner  Martin;  and 
treasurer,  Mr.  Arthur  S.  Tuttle. 

The  origin  of  the  John  Fritz  medal  and  the 
conditions  governing  its  award  are  explained  in 
The  Enginering  Record  for  November  8,  1902. 
Recently  a  corporation  has  been  formed  for  the 
control  of  the  fund,  the  directors  for  which 
have  been  chosen  from  among  the  members  of 
the  American  Society  of  Civil  Engineers,  the 
American  Society  of  Mechanical  Engineers,  the 
American  Institute  of  Mining  Engineers  and 
the  American  Institute  of  Electrical  Engineers, 
and  are  as  follows:  Messrs.  J.  J.  R.  Croes, 
Alfreci  Noble,  C.  W.  Hunt,  E.  E.  Olcott,  E.  G. 
Spilsbury,  James  Douglas  and  C.  Kirchofl,  of 
New  York  City;  Robert  Moore,  of  St.  Louis; 
Gaetano  Lanza,  of  Boston;  John  E.  Sweet,  of 
Syracuse;   Robert  W.  Hunt,  of  Chicago;   S.  T. 


Wellman,  of  Cleveland;  Arthur  E.  Kennelly,  of 
Cambridge,  Mass.;  Carl  Hering,  of  Philadelphia; 
Charles  P.  Steinmetz,  of  Schenectady;  and 
Charles  P.  Scott,  of  Pittsburg. 


Obituary  Notes. 

Mr.  William  August  Fiedler,  F.  Am.  Inst. 
Arch.,  former  architect  for  the  board  of  educa- 
tion of  Chicago,  died  at  his  home  in  that  city, 
April  22,  at  the  age  of  60  years.  He  was  born 
in  Elbin,  Germany,  and  came  to  this  country 
about  32  years  ago.  He  supervised  the  con- 
struction of  about  fifty-eight  school  buildings  in 
Chicago,  among  them  the  Franklin,  the  Kosmln- 
ski,  the  Jackson,  the  Von  Humboldt  and  the 
John  Worthy. 

Victor  M.  Clement,  M.  Am.  Inst.  Min.  Eng.,  a 
mining  expert  of  international  reputation,  died 
at  Saltillo,  Mex.,  April  26,  as  the  result  of  an 
unsuccessful  surgical  operation.  He  conducted 
many  important  mining  operations  in  various 
parts  of  the  world,  being  at  one  time  connected 
with  the  Empire  Gold  Co.,  of  Grass  Valley,  Cal., 
later  with  the  Barnato  Bros,  in  Johannesburg, 
South  Africa,  where  he  was  associated  with  Mr. 
John  Hays  Hammond,  and  still  later  with  the 
De  Lamar  Co.,  in  Salt  Lake  City,  Utah.  While 
in  the  Transvaal  he  was  regarded  by  the  Boers 
as  involved  in  the  Jameson  raid,  which  lead  to 
his  imprisonment  and  would  have  resulted  In 
his  execution  but  for  the  intervention  of  Eng- 
land and  the  United  States. 

Mr.  Irving  Murray  Scott,  past  vice-president 
of  the  American  Society  of  Mechanical  Engi- 
neers and  for  many  years  vice-president  and 
general  manager  of  the  Union  Iron  Works  of 
San  Francisco,  died  at  his  home  in  that  city, 
April  28.  He  was  widely  known  as  the  builder 
of  the  "San  Francisco,"  "Monterey,"  "Olympia" 
and  "Oregon."  The  performance  of  the 
"Oregon"  secured  international  fame  for  Mr. 
Scott  resulting  in  his  being  called  into  consulta- 
tion at  various  times  by  Russia  and  other 
European  governments.  He  was  born  in  1837, 
at  Hebron  Hills,  Baltimore  County,  Md.,  and 
received  his  early  education  in  the  public 
schools,  Milton,  Md.,  Academy  and  the  Balti- 
more Mechanics'  Institute.  With  a  humble 
start  as  a  draughtsman  with  the  Union  Iron 
Works  in  1860,  he  in  seven  years  became  a 
member  of  the  firm  and  its  general  manager, 
which  position  he  still  occupied  at  the  time  of 
his  death.  Outside  of  mechanical  circles  he 
was  prominent  as  president  of  the  Art  Associ- 
ation of  San  Francisco,  of  the  Mechanics'  In- 
stitute, as  regent  of  the  University  of  Califor- 
nia, as  trustee  of  the  Leland  Stanford,  Jr.,  Uni- 
versity, and  of  the  Free  Library. 


Trade  Publications. 


Cementine,  a  type  of  exterior  concrete  con- 
struction on  herringbone  expanded  steel  lath, 
is  illustrated  and  explained  in  a  pamphlet  from 
the  General  Fireproofing  Co.,  Youngstown,  O. 

The  Rinald  Bros.,  1142  N.  Hancock  St., 
Philadelphia,  are  issuing  a  circular  recounting 
three  remarkable  instances  of  enduring  and 
protective  qualities  of  their  Bessemer  paint  for 
iron  and  steel. 

Catalogue  No.  032  from  the  C.  W.  Hunt  Co., 
West  New  Brighton,  New  York,  is  a  leaflet 
descriptive  of  foundry  ladle  cars  for  the  trans- 
portation of  molten  metal. 

A  catalogue  revised  to  April  1  has  been  issued 
by  the  American  Radiator  Co.,  Lake  and  Dear- 
born Sts.,  Chicago,  listing  with  tables  of  size*, 
etc.,  an  extensive  line  of  valves  and  elbows; 
steam  and  hot  water  boilers,  sectional  and  ordin- 
ary; heaters;  tanks;  traps;  and  general  steam 
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specialties.  MaB7  items  of  information  useful 
to  the  heating  engineer  are  given.  The  same 
matter,  slightly  abridged,  is  contained  in  a 
pocket  edition  of  the  new  catalogue. 

General  catalogue  No.  42,  from  the  Flint  & 
Walling  Mfg.  Co.,  Kendallville,  Ind.,  is  an  at- 
tractive illustrated  book  of  some  250  pages, 
containing  a  complete  statement  of  its  wind 
mills,  water  tanks  and  towers  for  their  sup- 
port, and  all  appurtenances  commonly  associat- 
ed with  the  use  of  wind  power.  A  feature  of 
the  book  is  its  illustration  of  details  of  the  con- 
struction of  parts  and  the  manner  of  erecting 
the  towers. 

Another  of  its  interesting  descriptions  of 
storage  battery  installations  is  given  in  bulle- 
tin No.  76  from  the  Electric  Storage  Battery 
Co.,  Allegheny  Ave.  and  19th  St.,  Philadelphia, 
which  pertains  to  the  "Chloride  Accumulators" 
used  by  the  Edison  Electric  Illuminating  Co., 
of  Brooklyn. 

The  Star  safety  water  tube  boiler  for  power, 
and  steam  and  hot  water  heating  is  described 
in  a  new  pamphlet  recently  received  from  the 
A.  D.  Granger  Co.,  95  Liberty  St.,  New  York. 
It  is  a  boiler  of  the  self-contained  type  and  is 
especially  adapted  for  use  in  limited  space. 

The  Keystone  Blue  Paper  Co.,  910  Filbert 
St.,  Philadelphia,  is  distributing  a  circular  des- 
cribing a  new  photographic  prrnting  machine. 
The  apparatus  will  accommodate  eight  11x14- 
inch  negatives  at  a  time,  uses  a  12  Ms-ampere 
enclosed  arc  lamp  and  is  stated  to  produce 
prints  in  from  one-third  to  one-half  the  time  re- 
quired by  the  brightest  sunlight. 

The  American  Steel  Scraper  Co.,  Sidney,  O., 
has  issued  an  illustrated  catalogue  describing  in 
detail  drag,  wheeled,  and  other  scrapers,  road 
plows,  wheelbarrows,  etc. 

Road  Machines,  elevating  graders,  dump 
wagons,  scrapers,  rock  crushers,  and  other 
forms  of  road  machinery  are  described  in  a 
pamphlet  issued  by  the  Austin  &  Western  Co., 
Ltd.,  307  Dearborn  St.,  Chicago. 

A  small  pamphlet  describing  the  advantages 
of  the  Watson  dumping  wagons,  for  carrying 
asphalt,  ashes,  garbage,  etc.,  or  for  general 
contract  work  is  furnished  by  the  Watson 
Wagon  Co.,  Canastota,  N.  Y. 

The  Acme  Road  Machinery  Co.,  Frankfort, 
N.  Y.,  presents  a  comprehensive  catalogue  of 
road  machines,  rock  crushers  with  or  without 
folding  elevators,  stone  bins,  dumping  wagons, 
steam  and  horse  rollers,  street  sprinkling  and 
cleaning  machinery  and  other  implements  for 
use  on  streets  and  highways. 

The  Indiana  road  grader  is  described  in  de- 
tail in  the  catalogue  of  the  Indiana  Road  •  Ma- 
chine Co.,  Ft.  Wayne,  Ind.,  as  well  as  stone 
crushers  and  elevators,  horse  rollers  and  other 
forms  of  road  machinery 

The  General  Pneumatic  Tool  Co.,  Montour 
Falls,  N.  Y.,  in  bulletin  No.  53,  describe  a  port- 
able riveting  machine  with  which  columns  com- 
posed of  channels  with  the  flanges  turned  in- 
ward may  be  riveted  as  readily  and  rapidly  as 
any  class  of  work.  The  machine  is  also  adapt- 
ed for  general  riveting. 

A  pamphlet  on  power  transmission  appliances 
in  general  and  oil-cooled  gasoline  engines  in 
particular  has  been  received  from  the  Ferodo- 
will  Mfg.  Co.,  St.  Paul,  Minn. 

A  folder  from  the  Goheen  Mfg.  Co.,  Canton, 
O.,  tells  where  and  how  to  use  carbonizing 
coating,  a  preservative  for  structural  steel,  and 
galvanum,  a  paint  which  will  adhere  to  galvan- 
ized iron. 

Cuts  of  a  number  of  highway  bridges  of  var- 
ious types,  as  manufactured  by  the  Joliet  Bridge 
&  Iron  Co.,  Joliet  111.,  together  with  brief  items 


concerning  them  have  been  collected  in  an  at- 
tractive pamphlet  now  being  distributed  by 
that  company. 

Those  whose  work  involves  the  marking  of 
surveyor's  stakes  or  lumber  in  any  form  will 
appreciate  a  booklet  on  pencils  designed  for 
that  work,  published  by  the  Joseph  Dixon  Cruci- 
ble Co.,  Jersey  City,  N.  J. 

The  Ransome  system  of  concrete-steel  con- 
struction in  its  many  forms  as  employed  by  the 
Turner  Construction  Co.,  11  Broadway,  New 
York,  is  beautifully  presented  with  cuts  and 
text  in  a  catalogue  of  about  60  pages,  recently 
issued. 

"Modem  labor  saving  appliances  for  assayers 
and  chemists,"  is  the  significant  title  of  a  cata- 
logue from  the  F-.  W.  Braun  Co.,  Los  Angeles, 
Cal.;  a  claim  well  substantiated  by  the  matter 
offered  in  Its  100  pages. 

The  Coffin  Valve  Co.,  Neponset,  Boston,  Mass., 
in  bulletin  No.  6  are  distributing  a  catalogue 
illustrating  and  describing  sluice  valves  and  de- 
vices for  their  operation.  The  book  is  replete 
with  instructive  matter  concerning  the  flow  of 
water  through  the  valves,  their  general  con- 
struction and  practical  application  and  tables 
giving  the  principal  dimensions. 

The  Dobbie  Foundry  and  Machine  Co.,  Ni- 
agara Falls,  N.  Y.,  manufacturers  of  contractors' 
and  quarrymen's  machinery,  in  its  200-page  illus- 
trated catalogue  No.  10,  lists  an  extensive  line 
of  concrete  mixers,  steam  hoisting  engines,  der- 
ricks, boilers,  tanks,  rooter  plows,  horse  and 
hand  power  hoisting  machinery,  etc. 

A  publication  so  artistic  as  almost  to  deserve 
classification  as  an  album  rather  than  a  cata- 
logue has  been  issued  by  the  Virginia  Portland 
Cement  Co.,  Craigsville,  Va.,  to  advertise  its 
"Old  Dominion"  brand  of  cement,  showing 
works  in  which  this  cement  has  been  em- 
ployed. 


Notes. 

The  Coolgardie  Goldflelds  Water-Supply  sys- 
tem has  been  put  into  successful  operation. 
This  plant,  notable  for  having  the  longest 
water-pipe  line  in  the  world,  328  miles,  was  de- 
scribed in  The  Engineering  Record,  February 
24,  1900.  The  total  cost  of  the  works  has  been 
$13,500,000;  the  capacity  is  5,000,000  gallons 
per  day. 

The  Gold  and  Coal  Region  of  Curry  County, 
Oregon,  is  shown  on  four  topographic  and  geo- 
logic maps,  soon  to  be  issued  as  the  Port  Or- 
ford,  Oregon,  folio  No.  89  by  the  United  States 
Geological  Survey.  Folio  No.  87,  of  the  Camp 
Clark  Quadrangle,  Nebraska,  embracing  a  re- 
gion crossed  by  the  North  Platte  River,  will 
likewise  be  ready  soon. 

Harbor  Works  costing  about  $2,500,000  are 
being  undertaken  at  Adelaide,  South  Australia, 
a  local  firm,  Messrs.  Waring  &  Rowden,  having 
been  awarded  the  contract.  The  work  includes 
dredging  a  channel  33  feet  deep,  400  feet  wide, 
and  1,000  feet  long,  with  a  swinging  berth  of 
the  same  depth,  1,000  by  2,000  feet  in  area.  An 
area  of  3,200  by  2,600  feet  will  be  reclaimed  by 
filling  in  with  the  dredged  material.  On  the 
inner  side  of  the  channel  a  revetment  mound  of 
random  stone  7,000  feet  long  and  1  foot  above 
high  water  mark  is  to  be  constructed  in  order 
to  train  the  tidal  current  so  as  to  maintain  the 
channel  at  the  proper  depth.  Consular  Agent 
C.  A.  Murphy,  of  Adelaide,  states  that  it  was 
expected  to  begin  operations  in  April. 

Percolating  Sewage  Filters  have  been  con- 
structed in  Harrogate,  England,  by  supporting 
the  bottom  layer  of  cinders  on  sheets  of  ex- 
panded metal  resting  on  small  concrete  piers, 
as  described  In  "The  Surveyor"  recently.    Mr. 


E.  W.  Dixon,  the  engineer  in  charge,  statea  that 
the  use  of  expanded  metal,  woven  wire,  or  par- 
allel bars,  has  the  advantage  over  cast  perfor- 
ated grids  or  plates  in  that  besides  being 
cheaper,  the  under  surface  of  the  bed  is  exposed 
in  a  much  more  efficient  manner,  air  currents 
are  not  prevented  from  having  free  play  over 
the  bottom  of  the  bed,  the  purification  is  accel- 
erated, and  any  solid  sediment  drops  clear  of 
the  bed  instead  of  much  of  it  being  kept  in  con- 
tact with  the  bottom  of  the  cinders,  and  clog- 
ging up  the  perforations  more  or  less.  The 
results  obtained  from  this  construction  have 
been  very  satisfactory. 

The  Coal  Consumption  Record  of  the  plant  of 
the  British  Xylonite  Company,  whose  engine, 
built  by  Easton  &  Company,  Ltd.,  of  London, 
developed  239  indicated  horse-power  at  the  rate 
of  9  pounds  of  superheated  steam  per  horse- 
power per  hour,  has  been  compared  with  a 
so-called  standard  coal.  As  stated  in  the  re- 
port of  the  test  in  the  issue  of  March  21,  1.41 
pounds  of  coal  were  used  per  indicated  horse- 
power hour,  composed  of  two  kinds  of  coal, 
one  of  13,300  British  thermal  units  calorific 
value  and  the  other  of  11,900  thermal  units. 
Prof.  Ewing  finds  that  the  mean  calorific  power 
of  the  fuel,  calculated  from  the  proportions 
of  each  kind  supplied,  is  12,970  thermal  units 
per  pound,  so  that  the  coal  consumption  is 
equivalent  to  1.22  pounds  of  a  standard  coal 
having  a  calorific  power  of  15,000  thermal  units 
per  pound. 

The  Morehead  Steam  Trap  has  recently  been 
improved  by  some  radical  changes  in  its  form 
and  construction.  A  cast  iron  base  has  been 
substituted  for  the  wooden  platform  previously 
used.  The  drum  or  tank  is  now  counter  bal- 
anced by  a  lever  and  weight  having  a  fulcrum 
attached  to  the  base.  The  weight  of  the  water 
now  has  a  greater  leverage  in  starting  the  tank 
to  tilt  over,  and  vice  versa,  the  counter  balanc- 
ing weight  has  a  more  powerful  leverage  to 
bring  the  tank  back  to  its  normal  condition 
when  the  water  is  discharged,  than  in  the  old 
movement.  The  slight  change  made  in  the  con- 
struction of  the  vent  to  the  trap  has  overcome 
the  necessity  for  the  equalizing  pipe  formerly 
on  the  outside  of  the  drum.  The  seat  and  disc 
of  the  steam  valve  have  been  improved  so  as  to 
reduce  the  possibility  of  destruction  and  wear. 
The  trap  now  presents  a  neater  appearance 
while  preserving  its  simple  adjustments. 

Regulating  and  Reversing  Controllers  for  di- 
rect-current motors  operating  cranes,  hoists  and 
appliances  requiring  variations  in  speed  and  fre- 
quent stops  and  reversals,  have  been  placed  on 
the  market  by  the  Westinghouse  Electric  & 
Manufacturing  Co.  The  necessary  resist- 
ance is  mounted  inside  of  a  cast-iron  frame, 
on  the  outside  of  which  is  attached  the  com- 
mutator, or  contact  dial  for  regulating  the 
amount  of  resistance  in  circuit  and  for  revers- 
ing the  motor.  In  the  smaller  sizes  the  resist- 
ance is  of  the  ventilated  cell  type,  as  used  in 
the  Westinghouse  standard  railway  controller 
resistance.  The  resistance  in  the  larger  sizes 
consists  of  cast-iron  grids  capable  of  ■withstand- 
ing severe  use.  The  contact  dial  is  made  up 
of  copper  contacts  which  are  fastened  to  the 
periphery  of  a  circular  stone,  affording  a  firm 
support  and  giving  insulation  for  the  parts. 
The  contacts  are  simple  and  so  made  that  they 
may  be  easily  renewed  when  injured  by  wear 
or  any  possible  arcing.  Their  total  allows  for 
a  correspondingly  large  number  of  steps  of  re- 
sistance, giving  a  gradual  regulation  to  the 
motor.  The  brush-holder  is  fitted  with  four 
contact  arms,  which,  when  the  circuit  is 
opened,  divide  the  arc  into  four  breaks.  Each 
contact  arm  is  provided  with  a  blow-out  mag- 
net to  reduce  the  arcing  to  a  minimum. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  25,  28,  29  and  38. 

WATER. 

Phoenix,  Ariz. — Chas.  U.  Wolcott,  Dir.  of  U.  S. 
Geol.  Survey,  has  completed  a  tour  of  iaspection  of 
the  Tonto  Keaervolr  Site,  on  Salt  Illver,  and  has  as- 
sured the  citizens  that  the  (government  will  build 
the  dam  and  work  would  start  In  a  short  time.  \V. 
A.  Farlsh,  City  Bngr. 

Tucscn,  Ariz. — Bids  will  be  received  by  the  Mayor 
and  Common  Council  until  May  20  for  furnishing  f. 
o.  b.  Tucson,  1  cross  compound,  crank  and  fly  wheel, 
high-duty  pumping  engine,  with  a  capacity  of  4,000,- 
000  gal.  in  24  hours,  pumping  against  00  lbs.  per  sij. 
In.,  with  100  lbs.  steam  pressure.  Pumping  engine 
must  have  a  guaranteed  duty  of  115,000,000  ft.  lbs., 
lor  1,000,000  lbs.  of  steam.     C.  F.  Schumacher,  Mayor. 

Marianna,  Ark. — A  bill  is  reported  to  have  been 
passed  in  Legislature  empowering  Water  Improv. 
Dlst.  No.  1  to  complete  its  water  works. 

Madrone,  Cal. — Martin  Hobin,  who  owns  a  fruit 
ranch  on  Coyote  Kiver,  about  2  miles  east  of  Madrone, 
is  reported  to  be  preparing  to  construct  and  operate 
an  irrigating  plant  in  that  section. 

Anaheim,  Cal. — J.  W.  Duckworth  and  C.  W.  Mar- 
den,  are  reported  interested  in  the  construction  of  a 
pumping  plant  for  irrigation  purposes. 

Son  .Jacinto,  Cal. — K.  J.  Waters,  of  Los  Angeles,  is 
reported  to  have  offered  to  construct  water  works  at 
San  Jacinto. 

Ft.  Lupton,  Colo. — The  Fulton  Irrigation  Co.  has 
filed  plans  for  a  reservoir  at  Ft.  Lupton  with  the 
State  Engr.  They  show  a  baslu  with  a  capacity  of 
155,727,000  cu.  ft.  It  will  be  supplied  with  water 
from  the  I'latte  through  Fulton  ditch.  Emli  J.  Rieth- 
mann,  I'res.     Engineer,  D.  L.  Thompson. 

Hew  Britain,  Conn. — The  Bd.  of  Water  Comrs.  will 
sell  at  once  $75,000  bonds,  to  pay  for  the  construc- 
tion of  the  retaining  reservoir  at  Wolcott.  Bids  for 
Its  construction  will  soon  be  asked. 

Louisville,  Go. — See  "I'ower  Plants,  Gas  and  Elec- 
tricity." 

Atlanta,  Ga. — The  citizens  voted  Apr.  22  to  issue 
$400,000  for  the  Improvement  and  better  equipment 
of  water  works  and  for  extension  and  Improvement 
of  the  sewerage  system. 

PocateVo,  Idaho. — Press  reports  state  that  Greene 
A  Higson  have  secured  the  contract  for  laying  about 
3 Vi, miles  of  water  main  extensions  for  the  Pocatello 
Water  Co.  The  company  will  furnish  the  material. 
Probable   cost  of  work   reported   to   be   $40,000. 

Chicago,  III. — The  City  Council  on  Apr.  20  author- 
ized the  Mayor  and  Controller  to  issue  water  certifi- 
cates to  the  amount  of  $3,500,000,  to  be  used  on  in- 
tercepting sewer  work  and  for  extension  of  water  sys- 
tem. 

Frank  Murphy,  Contract  Clk.,  writes  that  thg  con- 
tract for  furnishing  1,600  tons  of  36-in.  c.  1.  pipe 
(bids  opened  Apr.  21)  has  been  awarded  to  U.  S. 
Cast  Iron  Pipe  &  Fdy.  Co.,  of  Chicago,  at  $32.80  per 
ton. 

Bids  will  be  received  May  7  by  the  Bd.  of  Local 
Improv.  for  constructing  and  laying  water  supply 
pipes  In  portions  of  11  streets.  Andrew  M.  Lynch, 
Pres. 

Antioch,  III. — J.  C.  James,  Jr.,  Village  Clk.,  writes 
that  on  April  21  the  trustees  In  favor  of  water  works 
were  elected,  and  steps  will  probably  soon  be  taken 
to  construct  same. 

Bhelbyville,  Ind. — See  "Power  Plants,  Gas  and 
Electricity." 

Anderson,  Ind. — The  City  Council  Is  stated  to  have 
received  a  proposition  from  the  Continental  Jewell 
<;o.,  of  New  York,  N.  Y.,  for  the  erection  of  an  alum 
filtration  plant.  The  company  proposes  to  furnish 
a  plant  with  an  Initial  capacity  of  5,000,000  gala, 
and  ultimately  of  8,000,000  for  $85,000. 

Centerville,  la. — Local  press  reports  state  that  the 
bondholders  of  Centerville  Water  Co.  will  expend 
about  $30,000  on  improvements. 

Uarshalltotcn,  la. — It  Is  reported  that  the  city  will 
construct  a  resetvoir  at  a  cost  of  $25,000. 

Fayette,  la. — Bids  are  wanted  May  20  for  construct- 
ing a  water  works  system,  consisting  of  a  steel  tower 
and  wooden  tank,  furnishing  and  laying  pipe,  hydrants 
and  gates;  brick  pumping  station,  about  l^A  miles 
mains,  with  hydrants,  etc. ;  80-H.-P.  boiler  with  stack, 
700,000  gal.  duplex  high  pressure  '  pump,  80-H.-P. 
steam  engine.  1  water  heater  and  feed  pump.  E.  B. 
Scobey,  City  Clk. 

Latonia,  Ky. — The  Aldermen  have  concurred  In  the 
action  of  Council  and  adopted  the  resolution  order- 
ing the  Water  Wks.  Trus.  to  enter  into  a  contract 
with  the  Kenton  Water  Co.  to  f\n-nlsh  water  for  a 
period  of  12  yrs.  at  10  cts.  per  1,000  gals. 

Dexter,  He. — R.  D.  Wood  &  Co.,  of  Philadelphia, 
Pa.,  are  stated  to  have  secured  the  contract  for  sup- 
plying water  pipe  at  $32.80  per  ton. 

BtanOish,  Mich. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Houghton,  Mich. — The  Legislature  Is  stated  to 
have  passed  the  bill  authorizing  the  Issue  of  $100,000 
bonds,  which  will  Include  Improvements  to  the  water 
works  and  the  paving  of  Sheldon  St. 

Agricultural  College,  Mich. — The  State  Agrlcultnral 
Bd.  is  stated  to  have  awarded  the  contract  for  water 
works  at  the  college  to  Brooks  &  Sons,  of  Jackson, 
(or   $60,000. 


Truman,  Minn. — Engr.  M.  B.  Ilayncs,  of  Mankato. 
writes  that  the  following  bids  for  water  works  were 
received  l)y  Village  of  Truman  on  Apr.  21  :  W.  D. 
Lovell,  Des  Moines,  la.,  $7,580;  Fairbanks,  Morse  & 
Co.,  St.  Paul,  $7,943;  Alien,  Black  &  Co.,  St.  Paul, 
$7,895 ;  W.  I.  Gray  &  Co.,  Minneapolis,  $8,075 ;  Dun- 
negan  &  Sykes,  $7,960;  Des  Moines  Iron  &  Bridge 
Co.,  Des  Moines,  la.,  $7,932,  and  National  Constr. 
Co.,  So.  Bend,  Ind.  (compressed  air  system),  $0,000 
(awarded   contract). 

Kiester,  Minn. — Bids  will  be  received  May  4  by  C. 
W.  Tuebner,  Village  Recorder,  for  boring  an  8-ln.  well 
for  a  water  supply. 

Dnluth,  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Carthage,  Mo. — The  citizens  are  stated  to  have  vot- 
ed Apr.  21  to  grant  to  J.  T.  Lynn,  of  New  York, 
N.  Y.,  a  franchise  for  water  works. 

Desoto,  Mo. — It  is  reported  that  the  Council  con- 
templates installing  a  water  works  and  a  sewerage 
system.      Ward   Cunningham,   Secy. 

Kansas  City,  Mo. — The  contract  for  a  smokestack 
at  Turkey  Creek  pumping  station  Is  stated  to  have 
been  awarded  to  A.  M.  Blodgett,  of  Kansas  City,  for 
$6,500. 

Belgrade,  Mont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Lima,  Mont. — The  Lima  Irrigation  &  Reservoir  Co. 
is  reported  organized  to  construct  and  maintain  an 
irrigating  ditch  in  Madison  and  Beaverhead  Coun- 
ties, which  is  to  furnish  water  sufficient  to  irrigate 
more  than  100,000  acres  of  land  in  Beaverhead 
County.     J.  J.  Cuslck  Is  the  chief  promoter. 

Jersey  City,  N.  J. — Bids  will  be  received  May  5  by 
the  Bd.  of  Street  and  Water  Comrs.  for  furnishing 
and  delivering  special  castings.     Geo.  T.  Bouton,  Clk. 

Manasquan,  N-.  J. — The  question  of  constructing 
water  works,  at  a  cost  of  $35,000,  Is  reported  under 
consideration. 

Port  Jefferson,  L.  I.,  N.  Y. — The  Port  Jefferson 
Water  Co.  is  stated  to  have  secured  the  contract  for 
furnishing  water  for  10  yrs.  It  will  lay  about  % 
mile    of   new   mains. 

■Gourverncur,  N.  Y. — Robt.  E.  McLear,  Village  Clk., 
writes  that  bids  are  wanted  June  1  for  the  erection 
of  a  standpipe  for  the  water  works ;  probable  cost, 
$3,500. 

Rome,  N.  Y. — The  Governor  has  signed  the  bill  pro- 
viding for  the  completion  of  the  water  system. 

Corning,  N.  Y. — The  Governor  has  signed  the  bill 
authorizing  this  city  to  expend  $10,000  to  enlarge 
water  works,  $40,000  to  complete  a  sewerage  system, 
and  $15,000  for  highway  Improvements. 

Medina,  N.  Y. — Th?  citizens  are  stated  to  have  vot- 
ed to  authorize  the  Council  to  investigate  the  ques- 
tion of  securing  a  water  supply  south  of  the  village 
for  municipal  control. 

Wayland,  N.  Y.—F.  Allen  DeGraw,  Village  Clk., 
writes  that  proposed  water  works  will  probably  cost 
about  $25,000.  No  engineer  in  charge  as  yet,  and 
date  of  securing  bids  not  yet  decided  upon. 

Glens  Falls,  N.  Y.— Geo.  P.  Slade,  Village  Engr., 
writes  that  It  is  proposed  to  purchase  about  3,500 
ft.  of  6-In.  water  pipe,  about  390  lbs.  per  length,  and 
about  2  tons  of  lead.     Address  F.  P.  Shlppy. 

Schenectady,  N.  Y. — The  Bd.  of  Water  Comrs.  on 
Apr.  20  are  stated  to  have  awarded  the  following  con- 
tracts :  To  Miller  &  Co.,  of  Utica,  for  furnishing  pipe 
at  $20,000  ;  to  Jos.  Clements,  for  layl-ng  water  mains 
at  $6,588 ;  the  Rensselaer  Mfg.  Co.,  of  Troy,  for 
valves  and  stop  gates  and  the  Ludlow  Co.,  Troy,  for 
hydrants. 

Fillmore,  N.  Y. — .\rtlcles  of  incorporation  are  be- 
ing prepared  for  the  Fillmore  Water  Works  Co.,  which 
proposes  to  supply  Fillmore  and  Hume  with  water 
from  springs   on  Ayres  farm. 

Neio  York,  N.  Y.-^Bids  will  be  received  by  Bdw.  M. 
Grout,  Comptroller,  May  12  for  the  purchase  of  the 
following  bonds :  $500,000  for  the  new  aqueduct  i 
$1,000,000  for  the  construction  of  the  Rapid  Transit 
R.  R.,  $500,000  for  the  Dept.  of  Docks  and  ITerrles, 
$500,000  for  schools  and  sites,  and  $500,000  for  the 
repavlng  of  streets. 

Buffalo,  N.  Y. — The  Governor  has  signed  the  bill 
authorizing  the  city  to  issue  $500,000  bonds  toward 
the'  construction  of  water  works. 

Cleveland,  O. — The  Cleveland  Steam  Boiler  Co.  is 
stated  to  have  secured  the  contract  for  Iron  pipe  for 
the   Klrtland   pumping   station,   for   $8,380. 

Wells  ville,  O. — Contracts  for  the  proposed  water 
works,  amounting  to  about  $42,000,  are  stated  to  have 
been  awarded  as  follows :  To  the  Stirling  Boiler  Co., 
Harberton,  O.,  for  two  200H.-P.  tube  boilers;  to  J.  E. 
Fassett  of  Wellsvllle,  for  1  steel  self-supporting  stack 
54  in.  In  diameter  by  110  ft.  in  height ;  to  Cleveland 
Crane  &  Car  Co.,  Wlckcliffe,  for  1  20-ton  traveling 
crane,  and  to  the  Deane  Steam  Pump  Co.,  Holyoke, 
Mass.,  2  steam  pumps  of  3,000,000  gals,  capacity  and 
2  feed  pumps  and  necessary  pipe  for  engine  room  and 
pit. 

Milford,  O. — Mayor  J.  K.  Buckingham  writes  that 
the  proposed  water  works  will  cost  about  $27,000.  N. 
E.  Scott  Is  Cor.   Secy. 

Albany,  Ore. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Heading,  Pa. — Bids  will  be  received  May  5  by  the 
Bd.  of  Water  Comrs.  for  furnishing  c.  1.  pipes  and 
specials.     Lincoln   S.   Ramsey,   Secy. 

Meadville,  Pa. — The  city  has  purchased  30  acres 
of  land  in  Vernon  Township' upon  which  to  place 
pumps,  wells,  etc.,  for  the  new  water  supply.  The 
tests  show  an  abundance  of  clear  cold  water.  W.  A. 
Doane,  City  Engr. 

Amhridge,  Pa. — Ott  Bros.,  of  Pittsburg,  have  se- 
cured the  contiact  for  laying  the  water  and  gas  lines 
at  the  new  town  of  Amhridge.  I.  A.  Gasteiger,  323 
Rosedale  Ave.,  Pittsburg,   Engr.  in  Charge. 


Lancaster,  Pa. — Ervln  Lyndail,  John  S.  Kyle,  and 
Wm.  H.  Roth,  of  Philadelphia,  are  about  to  apply 
to  the  State  Dept.  for  Charters  for  3  companies  to 
supply  water  to  the  public  or  for  the  supply,  storage 
or  transportation  of  water  and  water  power  for  com- 
mercial and  manufacturing  purposes.  The  Conestoga 
and  Octorara  Creeks  will  furnish  the  water. 

Pittsburg,  Pa. — Press  reports  state  that  W.  A. 
Shoemaker,  representing  a  New  York  syndicate.  Is  In 
Pittsburg  with  a  proposition  to  lease  the  water  works 
lor  50  years.  It  is  proposed  to  provide  Pittsburg 
with  distilled  water.  Install  meters  and  pay  the  city 
at  least  $500,000  a  year  lor  operating  the  water 
s.vstem. 

St.  Marys,  Pa. — The  Horton  Water  Co.,  of  Ilorton 
Township,  has  been  Incorporated,  with  a  capital  of 
$15,000,  by  D.  F.  Maroney,  U.  S.  Hastings,  and  oth- 
ers, all  of  St.  Marys. 

Indiana,  Pa. — The  Chymer  Water  Co.,  of  White 
Township,  has  been  Incorporated,  with  a  capital  ot 
$5,000.  W.  B.  Kline,  J.  H.  Hill,  F.  Sansom  and  II. 
M.  Bell,  of  Indiana,  are  the  Incorporators. 

Bpenccr,  S.  D. — It  Is  stated  that  the  Town  Bd.  will 
be  asked  to  call  an  election  to  vote  on  the  Issue  o( 
bonds  for   the  construction  of  water  works. 

Parker,  8.  D. — The  citizens  are  stated  to  have  vot- 
ed to  Issue  $10,000  bonds  for  Improving  the  water 
works. 

Tullahoma,  Tenn. — A  bill  has  been  passed  In  Leg- 
islature authorizing  an  issue  of  $5,00(5  bonds  to  Im- 
prove and  perfect  water  works. 

Jcllico,  Tenn. — The  citizens  will  petition  the  Coun- 
cil to  construct  water  works  and  a  sewerage  system. 

Dyersburg,  Tenn. — Water  bonds  amounting  to  $33,- 
000   are  reported  sold. 

Flores  ville.    Tew. — See     "Power    Plants,     Gas    and 

Electricity." 

Bristol,  Va. — The  City  Council  Is  stated  to  have 
voted  to  Issue  $15,000  bonds  for  completing  the  water 
works. 

Seattle,  Wash. — The  Council  on  Apr.  13  ordered  the 
construction  of  Rainier  Ave.  water-main  system,  to 
cost  $48,524. 

New  Martinsville,  W.  Va. — See  "Power  Plants,  Gas 
and   Electricity." 

Moundsville,  W.  Va. — Geo.  Bauer,  of  Pomeroy,  O., 
is  stated  to  have  secured  the  contract  for  constructing 
the  reservoir  for  the  Water  Co.,  at  about  $15,000. 

Bentvood,  W.  Va. — The  Benwood  Water  Co.  will 
construct  the  proposed  reservoir  (bids  for  which  were 
opened  Apr.  17)  by  day  labor  under  Elmer  Shanefelt 
as  foreman,  and  under  general  supervision  of  Chopin 
&  Knowles,  Consulting  Engrs. 

La  Crosse,  Wis. — H.  J.  Beckwlth,  Pres.  Bd.  Pub. 
Wks.,  writes  that  the  only  bid  received  on  Apr.  26 
for  furnishing  material  and  laying  a  6-ln.  water 
main,  was  that  of  Thill  &  Lapltz,  512  State  St.,  La 
Crosse,  for   $6,660. 

Regina,  Assa.,  N.  W.  Ter. — See  "Power  Plants,  Gas 
and  Electricity." 

SEWERAGE  AND   SEWAGE   DISPOSAL. 

Maryavillc,  Cal. — Engineer  Marsden  Manson,  City 
Hall,  San  Francisco,  In  his  report  to  City  Council  esti- 
mates the  cost  of  constructing  a  sewerage  system  and 
pumping  plant  for  Marysville,  at  $67,000. 

Ilealdsbury,  Cal. — The  City  Trus.  are  stated  to  be 
considering  the  question  of  constructing  a  sewerage 
system. 

San  Francisco,  Cal. — Local  press  reports  state  that 
the  following  bids  were  opened  by  the  Bd.  of  Pub. 
Wks.  Apr.  15  for  the  6th  St.  Sewer :  The  City  St. 
Improv.  Co.,  $53,236  (awarded  contract)  ;  O.  D.  Vin- 
cent, $55,302 ;  Williams,  Belser  &  Co.,  $55,676,  and 
C.   S.  Harney,   $57,133. 

Colorado  Springs,  Colo. — City  Engr.  Case  Is  stated 
to  have  completed  surveys  for  sewer  extensions  for 
the  coming  j'ear.  About  5  miles  of  tile  sewer  will 
be  constructed,  at  a  cost  of  $16,000. 

Rockvtlle,  Conn. — The  Council  is  stated  to  have 
adopted  a  resolution  for  the  appointment  of  a  com- 
mittee of  5,  with  the  Mayor  as  Chmn.,  to  examine 
one  or  more  Ulter  beds  now  in  use,  and  report  the 
estimated  cost  and  a  practical  location  of  beds  for 
the  city  sewer,  together  with  the  expense  of  running 
same. 

Naugatnck,  Conn. — The  Council  on  Apr.  21  author- 
ized the  Clk.  to  secure  bids  for  sewers  In  4  streets. 

Atlanta,  Ga. — See  "Water." 

Chicago,   III. — See   "Water." 

It  is  stated  that  bids  are  wanted  by  the  Bd.  of 
Local  Improv.  until  May  6  for  constructing  sewers  In 
various  streets.     A.   M.   Lynch,   I'res. 

Rockford,  III. — The  contract  for  sewers  on  portions 
of  4  avetiues  (bids  opened  Apr.  23)  has  been  awarded 
to  G.  MafBoll,  of  Rockford,  111. ;  probable  cost.  $8,000. 

Contracts  for  Railroad  Ave.,  11th  St.  and  Tenth 
Ave.  sewers  have  been  awarded  to  F.  Balrstow,  W.  J. 
Allen  and  H.  O.  I'oley,  of  Waukegan,  111.  Edwin 
Main,  City  Engr.  . 

Noblesville,  Ind. — Local  press  reports  state  that 
plans  for  the  Baker  sewer,  as  prepared  by  City  Engr., 
have  been  accepted  by  Council,  and  bids  for  construct- 
ing a  sewer  on  Edwards  St.  will  be  received  on 
May  11. 

Richmond,  Ind. — It  Is  stated  that  an  appropriation 
of  $18,005  has  been  made  to  construct  a  septic  sewer- 
age  system    at   Eastern    Hospital. 

Rushville,  Ind. — The  City  Council  has  adopted  a 
resolution  ordering  a  survey,  plans  and  specifications 
for  a  sewerage  system. 

Elkhart,  Ind. — The  Council  Is  reported  to  have  au- 
thorized the  issue  of  $5,000  sewer  bonds. 

Des  Moines,  la. — Bids  are  wanted  by  the  Bd.  of 
Pub.  Wks.  until  May  18  for  constructing  12  and  15-ln. 
pipe  sewers  In  portions  of  4  streets,  requiring  in  all 
about  2.041   lln.  ft.     B.  O.  Hanger,  Chmn. 
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Siotut  Citv,  la. — N.  Jennes,  Co.  Aud..  writes  that  It 
Is  proposed  to  construct  a  drainsKe  ditch  In  Wood- 
bury County,  to  cost  about  $50,000.  Engineer,  J.  M. 
L«wis. 

OfHuro,  Ta. — A  press  report  states  that  a  ditch 
about  26  miles  in  length  will  probably  be  constructed 
In  Monona  and  Woodbury  Counties ;  probable  cost  of 
work,  $100,000.  Mr.  Ellis,  ot  Onawa,  is  Aud.  of 
Monona  Co. 

Eethcrvillc,  la. — Bids  will  be  received  May  25  by 
Iloy  J.  Kldley,  Co.  Aud..  for  digging  and  con.structing 
a  ditch  known  as  public  draiu  No.  S  in  Ellsworth 
Township. 

Abiiene,  Kan. — The  Council  has  passed  the  ordi- 
nance proTidlng  for  the  construction  ot  Sewer  Dlst. 
No.   2.     S.  R.  Cowan,   Mayor. 

Abilene,  Kan. — The  City  Council  Is  stated  to  have 
Toted  to  build  a  second  sewerage  system,  covering  the 
residence  portion  of  town  west  of  Mud  Creek. 

SoHth  Badley  Falls,  Ha^s. — Snow  &  Barber,  of  Bos- 
ton, are  reported  to  be  here  making  surveys  for  the 
proposed  sewerage  system. 

Brockton.  Uas». — The  Council  Is  stated  to  have  ap- 
propriated $10,000  tor  drainage  work  and  $20,000  for 
work  on  highways. 

OtHncv,  tfa»». — The  City  Council  Apr.  27  voted 
$70,000  for  sewer  extensions  and  $6,000  for  house 
connections.     H.  Flood,  City  Engr. 

Worcester,  Ua»». — Local  press  reports  state  that 
Sewer  Com.  will  present  an  ordinance  to  Council  pro- 
viding for  the  construction  of  3  pumping  stations  and 
the  laying  of  sewers  In  liake  View,  the  sewer  to  cost 
about  $70,000. 

Eudton,  Mat». — The  citizens  are  stated  to  have 
voted  Apr.  22  to  construct  a  sewerage  system,  at  a 
cost  of  about  $100,000. 

Albert  Lea.  Miim. — j:ngr.  Wolf,  of  St.  Paul,  esti- 
mates the  cost  of  constructing  a  brick  sewer  from 
Spring  Lake  Park,  a  distance  of  about  2,000  ft.,  at 
$14,4»0. 

St.  Paul,  Uinn. — The  Bd.  of  Pub.  Wks.  has  report- 
ed favorably  on  the  construction  of  sewer  for  E.  5th 
St.,  to  cost  about  $7,217. 

Bids  will  be  received  May  4  by  the  Bd.  of  Pub. 
Wks.  for  constructing  a  sewer  in  portions  of  Minne- 
haha St.     R.  L.  Gorman,  Clk.   of  Bd. 

The  Ud.  ot  Aldermen  has  adopted  an  ordinance  pro- 
viding tor  the  construction  of  the  Stryker  Ave.  sewer, 
to  cost  about  $19,000. 

Netcark,  N.  J. — The  Bd.  of  Pub.  Wks.  Is  stated  to 
have  voted  to  lay  a  104n.  pipe  sewer  in  14th  Ave. 
and  a  12-in.  sewer  in  Plane  St. 

Maditon,  H.  J. — The  Boro.  Council  Is  reported  to 
bs  considering  the  question  of  constructing  a  sewer 
age  dlspoaai  plant. 

Outtenberg,  N.  J. — The  citizens  on  Apr.  25  are 
stated  to  have  voted  to  construct  an  outlet  sewer,  to 
cost  about  $40,000.     Harry  Prosser,  Town  Engr. 

Canajoharie,  V.  T. — Johlal  Vaughn,  of  Stamford, 
N.  Y.,  is  stated  to  have  secured  the  contract  for  con- 
structing  the   sewerage    system,   for    $34,400. 

Saratoga  Springs,  N.  Y. — The  Governor  has  signed 
the  bill  providing  for  the  issue  of  $130,000  bonds  for 
for  the  construction  of  a  sewerage  system. 

Bids  will  be  received  May  5  by  the  Sewer,  Water 
and  Street  Comn.  for  furnishing  material  and  con- 
structing an  8  and  10-ln.  sewer  In  portions  of  3 
streets.      H.  F.   Thomas.  Clk. 

Coming,  V.  Y. — See  "Water." 

Binghamton,  V.  Y. — The  Council  has  adopted  a 
resolution  providing  for  sewers  on  Sturges  and  Gay- 
lord    Sts. 

Cuba,  N.  Y. — The  citizens  are  stated  to  have  voted 
Apr.  22  to  construct  a  sewerage  system,  to  cost  from 
$36,000    to    $41,000. 

Penn  Yan,  N.  Y. — It  is  stated  that  plans  for  the 
construction  of  a  sewerage  system  have  been  complet- 
ed and  sent  to  State  Bd.  of  Health.  If  constructed 
it  will  be  12V6  miles  In  length,  and  cost  about  $75,000. 

Gtoversville,  y.  Y. — The  Governor  has  signed  the 
bill  authorizing  Gloversvllle  to  expend  $250,000  for  a 
sewage  disposal  system. 

Albany,  S.  Y. — The  Council  on  Apr.  20  passed  or- 
dinances providing  for  the  construction  of  sewers  In 
1st  Ave.  and  Charles  St.  It  also  noticed  for  passage 
ordinances  for  sewers  in  Liberty  and  S.  Pearl  Sts. 

St.  Bernard,  O. — Engr.  Stewart  Is  stated  to  have 
presented  to  Council  plans  for  the  sewerage  system ; 
probable  cost,    $75,000. 

Dayton,  O. — It  Is  reported  that  plans  for  sanitary 
■ewers  In  Dlst.  No.  5  have  been  completed.  Total 
length  of  sewers  to  be  built  about  5  miles. 

Bond  Hill,  O. — Bids  will  be  received  May  20  by  A. 
J.  Klpbart,  Village  Clk.,  for  furnishing  material  for 
constructing  sewers.  Earnshaw  &  Punshaw,  Village 
Engrs.,  Cincinnati. 

Oregon  City,  Ore. — Bids  will  be  received  May  14  by 
the  Com.  on  Sts.  and  Pub.  Property  for  furnishing 
material  and  constructing  sewers  In  Sewer  Dlst.  No. 
3.      Wm.    Sbeaban,   Chmn. 

Springgrove,  Pa. — -Engineer  McKennon  Is  reported 
to  hav"  made  a  survey  for  a  sewerage  system. 

South  BetMchem,  Pa. — Local  press  reports  state 
tliat  Nagle  &  Son,  of  Allentown.  have  secured  con- 
tracts for  sewers  (bids  opened  Mar.  3)  as  follows: 
Linden  St  sewer.  $23,956;  Elm  St.,  $17,157;  North- 
ampton Ave.,  $4,286;  Bway.  sewer,  $60,419  and  Bway. 
house  sewer,   $4,450. 

Johnson  City,  Tenn. — A  press  report  states  that 
the  Bd.  of  Mgrs.  of  the  Natl.  Home  for  D.  V.  S.  have 
decided  to  construct  a  sewage  disposal  plant.  Moses 
Harris,  Gen.  Treas.,  346  Bway.,  New  York,  N.   Y. 

Memphis,  Tenn. — The  Legislative  Council  at  a  re- 
cent meeting  included  in  the  annual  budget  $60,000 
for  sewer  construction  and  $150,000  for  streets  and 
bridges. 


THE    ENGINEERING     RECORD. 


Jellico,  Tenn. — See  "Water." 

Ballard,  Wash. — The  Council  Is  stated  to  have 
adopted  ordinances  for  the  construction  of  sewers  on 
Ship,  2d  Ave.  and  Bway.,  at  an  estimated  cost  of 
$38,916. 

Seattle,  Wash. — The  City  Council  on  Apr.  13  or- 
dered the  construction  of  Prospect  St.  sewer  system, 
to  cost  $22,800. 

iliticaukee.  Wis. — C.  J.  Poetsch,  City  Engr..  writes 
that  contracts  for  sewers  (bids:  opened  Apr.  23)  have 
been  awarded  as  follows :  To  Geo.  E.  Zimmerman, 
for  814  ft.  of  30  and  60-la.  bilck  sewer,  $7.73  per  ft. ; 
W.  T.  Weruel-,  for  1,524  ft.  pipe  sewer,  $1.40;  Her- 
man Hohensee,  1,529  ft.  pipe  sewer,  $1.47 ;  and  to 
F.  H.  Nakielskl,  50  ft.  30-ln.  brick  sewer,  $4.80,  and 
983  ft.  pipe  sewer,  $1.98.  Contractors  all  of  Mil- 
waukee. 

Regina,  Assa.,  K.  W.  Ter. — See  "Power  Plants,  Gas 
and  Electricity." 

BRIDGES. 

Birmingham,  Ala. — Kids  are  wanted  May  23  for 
constructing  3  steel  bridges ;  also  for  abutments  of 
2d  class  masonry.  A.  J.  Tarrant,  Pres.  Co.  Bd.  of 
Kevenue. 

San  Jose,  Cat. — J.  G.  McMillan,  Co.  Surv.,  writes 
that  the  Bd.  of  Superv.  have  adopted  plans  for  a 
steel  bridge  over  Coyote  Kiver,  1  100-ft.  span  and 
1  70-ft.  span,  to  cost  about  $8,000.  Bids  for  con- 
structing same  will  be  received  by  the  Clk.  ot  Bd. 
May   18. 

Dyerville,  Oal. — ^The  Santa  Fe  R.  R.  Co.  is  reported 
to  be  contemplating  the  building  of  a  steel  bridge 
across  Eel  River.  R.  B.  Burns,  Ch.  Engr.,  Los  An- 
geles, Cal. 

Los  Oatos,  Oal. — It  is  stated  that  a  steel  or  con- 
crete bridge  may  replace  the  present  wood  structure 
at  Main   St 

Pueblo,  Colo. — The  city  has  voted,  according  to 
press  reports,  to  Issue  $120,000  viaduct  bonds. 

New  Haven,  Conn. — The  Bd.  of  Aldermen  has  voted 
In  favor  of  a  15-ft.  stationary  bridge  at  Kimberly 
Ave. 

Atlanta,  Oa. — The  building  of  a  viaduct  to  con- 
nect Washington  and  Courtland  Sts.  is  reported  un- 
der consideration.      R.   M.   Clayton,  City  Engr. 

Joliet,  III. — Bids  will  be  received  May  12  by  the 
Joint  Bridge  Com.  of  Will  and  Grudy  Counties  for  fur- 
nishing material  and  constructing  the  stone  abutments 
and  piers  and  steel  superstructure,  etc.,  of  a  5-span 
liighway  bridge  over  Kankakee  River ;  estimated  cost, 
$2o,000.     Henry   II.   Stassen,  Chmn. 

Sterling,  III. — Injunctions  against  the  building  of 
steel  bridges  across  the  canal  feeder  having  been  set 
aside,  Capt.  L.  L.  Wheeler  is  reported  as  having  stat- 
ed that  he  will  immediately  begin  the  construction  of 
said  bridge. 

'  Pekin,  III. — Plans  have  been  submitted  for  a  wagon 
bridge,  estimated   to  cost   $23,000. 

Petersburg,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  May  5  for  constructing  a  concrete  arch 
bridge  over  the  State  ditch  on  the  Morgan  Perry 
Road.     T.  W.  Basinger,  Co.  Aud. 

Indianapolis,  Ind. — Co.  Engr.  Klausman  has  com- 
pleted plans  for  a  3-span  stone  bridge  to  be  erected 
over  Fall  Creek  at  College  Ave.  Bids  for  construc- 
tion will  soon  be  advertised.     Address  C.  Comrs. 

La  Grange,  Ind. — Bids  are  wanted  May  5  for  con- 
structing 2  iron  bridges  over  IMgeon  River — 1  90  ft., 
the  other  120  ft. ;  also  bids  for  stone  abutments.  V. 
D.  Weaver,  Co.  Aud. 

Neodesha,  Kan. — Bids  will  be  received  May  8  by  the 
Township  Tius.  for  constructing  a  110-ft-  steel  bridge 
and  approaches  over  Fall  River,  in  Neodesha  Town- 
ship.    A.  H.  Black,  Township  Clk. 

Oak  Ridge,  La. — Plans  and  specifications  will  be  re- 
ceived June  3  by  Co.  Comrs.  at  Bastrop  for  construct- 
ing a  150-ft.  steel  bridge.  Address  J.  S.  Rolfe,  Oak 
Ridge. 

Lewiston,  Me. — Press  reports  state  that  the  Maine 
Central  R.  R.  Co.  Intends  rebuilding  3  bridges  in  this 
city.  '  T.  L.  Dunn,  Ch.  Engr.,  Portland. 

Cumberland,  Md. — See   "Electric   Railways." 

Hagerstoicn,  Md. — Bids  will  be  received  May  15  by 
the  Bd.  of  Co.  Comrs.  for  furnishing  material  and 
constructing  a  metal  and  stone  bridge  over  Beaver 
Creek  ;  substructure  and  superstructure  to  be  bid  on 
separately.      John  E.   Wagaman,  Clk.    of  Bd. 

Springfield,  Mass. — Local  press  reports  state  that 
the  Bd.  of  Superv.  is  about  to  request  bids  for  raising 
the  South  End  bridge  according  to  speciflcations  of 
the  War  Dept.,  which  require  that  the  4th  span  be 
raised  15  ft     The  cost  Is  estimated  at  about  $10,000. 

Salem,  Mass. — The  building  of  a  bridge  across  Dan- 
vers  River  between  Salem  and  Beverly  Is  being  con- 
sidered.     Probable  cost,   $100,000. 

Jackson,  Mich. — R.  Dunn,  of  Detroit,  is  reported  to 
have  secured  the  contrnrt  to  construct  a  1-span  bridge 
at  Main  St.,  for  $13,935. 

St.  Paul,  Minn. — -Bids  are  wanted  May  5  for  fur- 
nishing material  and  constructing  substructure  of 
Grand  Ave.  bridge.  Estimated  cost,  according  to  local 
press  reports,  $15,000.     Matt  Jensen,  City  Clk. 

Windom,  Minn. — Bids  will  be  received  May  7  by  the 
Bd.  of  Co.  Comrs.  for  constnicllng  a  steel  bridge  over 
Des  Moines  River  in  Southbrook  Township.  John  A. 
Brown,  Co.  Aud. 

Livingston,  Mont. — It  Is  stated  that  bids  are  want- 
ed by  the  Co.  Comrs.  until  June  3  for  constructing 
Shields  River  Bridge. 

Paterson,  N.  J. — Bids  will  be  received  May  4  by  the 
Com.  of  the  Co.  Bd.  of  Chosen  Freeholders  for  con- 
structing a  concrete  or  steel  beam  bridge  at  Summer 
St.  with  brownstone  or  concrete  abutments,  granite 
sidewalks  and  brick  paved  roadway.  John  Blauvelt, 
Chmn. 


Vol.  47,  No.  i8. 

Newark,  N.  J. — The  Joint  Com.  ot  the  Boards  of 
Essex  and  Hudson  Counties  has  instructed  the  engi- 
neers employed  by  the  two  counties  to  prepare  plans 
immediately  for  a  new  draw  for  the  Bridge  St  bridge. 

Syracuse,  N.  Y. — See  "Miscellaneous." 

Durhamville,  N.  Y. — A  bill  has  passed  the  Legis- 
lature appropriating  $57,000  for  a  canal  culvert  to  be 
built  across  Oneida  Creek  at  Durhamville. 

Willislon,  N.  D. — Hids  will  be  received  May  11  by 
the  Bd.  ot  Co.  Comrs.  for  constructing  a  4U-ft  steel 
bridge  over  Stony  Creek.     E.  M.  Atterberry,  Co.  Aud. 

Langdon,  2V.  I>. — Bids  will  be  received  May  19  by 
the  Co.  Comrs.  tor  furnishing  material  and  construct- 
ing a  00-ft  steel  bridge  about  1  mile  northwest  of 
Milton.      Robt   Work,  Co.  Aud. 

mies,  0. — The  Osborn  Engineering  Co.  is  preparing 
plans  for  a  steel  Co.  highway  bridge  with  concrete- 
steel  floor,  to  be  erected  at  Niles,  O.  The  span  Is  75 
ft,  width  of  roadway  36  ft,  aud  2  sidewalks  5  ft 
6   in.    wide. 

Cleveland,  O. — See  "Railroads." 

Mt.  Vernon,  O. — It  is  stated  that  bids  will  be  re- 
ceived by  the  Bd.  ot  Co.  Comrs.  until  May  16  for  a 
100-ft.  span  superstructure  for  Banning  Bridge  in 
Morris  Township.     A.  C.  Collins,  Co.  Aud. 

Eugene,  Ore. — It  is  stated  that  bids  are  wanted 
May  6  for  building  a  bridge  over  Coast  Fork  River  at 
Cottage  Grove.  It  is  to  be  a  Howe  truss  structure 
having  an  87-ft.  span  and  an  18-ft.  roadway.  C.  M. 
Collier,    Co.    Surv. 

Bath,  Pa. — Co.  Engr.  Cooper  has  been  instructed 
to  prepare  plans  and  speciflcations  for  a  bridge  to 
be  built  at  Main  St,  this  city. 

Johnstown,  Pa. — Press  reports  state  that  the 
Johnstown  Passenger  By.  Co.  intends  to  build  a  bridge 
across   the   river. 

Woonsocket,  S.  D. — Bids  will  be  received  May  19 
by  the  Bd.  of  Co.  Comrs.  for  furnishing  material  for 
completing  a  steel  county  bridge  over  Bed  Stone 
Creek.     Address  Daniel  Hoy,  Co.   And. 

Parker,  S.  D. — Bids  will  be  received  May  12  by  the 
Co.  Comrs.  for  constructing  a  70-ft.  steel  bridge  over 
Vermillion  River,  Monroe  Township.  Jos.  J.  Wait- 
ner,  Jr.,  Co.  Aud. 

Castlewood,  8.  D. — Bids  will  received  July  10 
by  L.  H.  Forde,  Co.  Aud.,  for  constructing  a  '50-ft. 
steel  bridge,   with  16-tt.  roadway. 

Carthage,  Tenn. — Local  press  reports  state  that  the 
city  of  Carthage  is  negotiating  the  sale  of  $60,000 
bridge  bonds. 

Memphis,  Tenn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Tacoma,  Wash. — Geo.  Milton  Savage  Is  reported  to 
have  secured  the  contract  to  build  the  34th  St.  bridge, 
at   $7,250. 

Parkersburg,  W.  Va. — The  Parkersburg  Bridge  & 
Terminal  R.  R.  Co.  has  filed  with  the  .Secretary  of 
War  specifications  and  plans  for  a  railroad  bridge 
to  be  built  across  the  Ohio  River,  a  mile  above  the 
mouth  of  the  Little  Hocking  River,  Ohio.  J.  T.  Blair, 
Pres. 

Niagara,  Wis. — Press  reports  state  that  the  Senate 
and  Assembly  of  the  Wisconsin  Legislature  has  passed 
.a  bill  providing  tor  the  building  ot  a  bridge  between 
Niagara  and  Marinette. 

Milicaukce,  Wis.- — The  City  Engr.  has  been  directed 
to  prepare  plans  and  specifications  for  the  Washing- 
ton Ave.   viaduct. 

Trempeleau,  Wis. — According  to  press  reports  the 
bridge  on  the  Chicago,  Burlington  &  Quincy  R.  R. 
across  Black  River  near  Trempeleau  lias  been  de- 
stroyed by  fire.  Loss  reported  at  $100,000.  C.  H. 
Cartledge,  Bridge  Engr.,  Chicago,  111. 

Surrey,  B.  C. — It  is  stated  that  bids  are  wanted 
May  10  tor  constructing  a  draw  bridge  across  Ser- 
pentine River  on  Mud  Bay  Road.  Daniel  Johnson, 
Reeve,  of   Surrey,  Mud  Bay,  B.   C. 

Brompton,  Ont. — It  Is  stated  that  bids  are  wanted 
May  9  tor  building  abutments  and  superstructure  for 
bridge  across  River  Credit  in  Streetsville.  The  bridge 
is  to  be  of  steel  and  to  have  a  120-ft.  span  and  14-ft 
roadway.     John  McCauley,   Chmn.  Com. 

Plympton,  Ont. — It  Is  stated  that  bids  are  wanted 
May  9  for  constructing  an  iron  bridge,  65-ft.  span, 
on  stone  or  concrete  abutments.  Hugh  Montgomery, 
ReevS,   Wyoming,   Ont. 

PAVING  AND  ROADMAKING. 

Montgomery,  Ala. — The  citizens  have,  according  to 
reports,  voted  to  issue  $12,000  street  Improvement 
bonds. 

llronklyn.  Conn. — Bids  will  be  received  May  7  by 
the  Bd.  ot  Selectmen  tor  constructing  a  macadam  and 
tcltord  road.     John  C.  Williams,  Chmn. 

Glcncoc,  III. — Bids  will  be  received  by  the  Village 
Bd.  of  Local  Improv.  until  May  9  for  grading,  drain- 
ing and  macadamizing  parts  of  South,  Hawthorne, 
Hazel  and  Greeenleaf  Aves.,  requiring  In  all  about 
10,650  sq.  yds.  of  slag  and  stone  macadam.  7,000  cu. 
yds.  of  excavation,  9,330  lin.  ft  ot  4  to  12-in.  drain, 
28  concrete  end  curbs,  35  catch  basins,  etc.  Frank 
A.    Windes,   Engr.,  Winnetka,  111. 

Paris.  III. — Bids  will  be  received  until  May  6  by 
Z.  T.  Baum,  Pres.  Bd.  Local  Improv.,  for  13.776  sq. 
yds.  of  brick  pavement  on  concrete  foundation.  D. 
II.   Sawyer,   City  Engr. 

Drcatur.  III. — Geo.  V.  Lorlng.  City  Engr..  writes  , 
that  the  only  bid  received  on  Apr.  25  for  paving  E. 
Main  and  Water  Sts.  was  from  the  Barber  Asphalt 
Co.  of  Chicago.  III.,  as  follows  :  For  resurfacing  with 
brick  over  H  mile.  $1.25  per  sq.  yd. ;  2,540  ft.  new 
streets,  asphalt  and  excav..  $1.05,  and  for  combined 
curb  and  gutter  on  new  streets,  60  cts.  per  lin.  ft. 

Danville.  III. — Bids  are  wanted  May  7  (readvertise 
ment)  for  1 5.(100  vds.  |)aving.  5.000  ft.  stone  curb  and 
3,300  ft.  8  in    sewer.     W.  H.   Martin.  City  Engr. 
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Moline,  III. — The  City  Council  has  ordered  the  pav- 
ing of  portions  of  5-  streets  with  brick  and  asphalt, 
at  a  total  estimated  cost  of  .$25,000. 

Streator,  III. — The  City  Council  has  passed  ordi- 
nances to  pave  portions  of  La  Rue  and  Lundy  Sts., 
estimated  to  cost  $.'*.'. )'J9  and  $4,217  respectively. 

liuck  Island,  III. — The  cost  of  paving  with  vltrifled 
brick  on  17th  St.  from  9th  to  18th  Ave.  is  estimated 
at  .$23,033. 

Marion,  Ind.—T.  E.  Tetrle,  City  Engr.,  writes  that 
the  following  bids  were  received  Apr.  14  tor  paving 
(1)  37th  St.,  (2)  38th  St.,  (3)  Alley  bet.  4th  and 
5th  with  (a)  Metropolitan  blk.,  (b)  Athens,  (e)  Pos- 
ton,  (<J)  Canton  wire  cut,  and  (e)  Logan,  price  given 
per  lin.  ft. ;  Philip  Hipskin  &  Son,»  Wabash  (1)  a, 
$9.18;  6,  $8.98;  c,  $8.88;  (2*)  a,  $9.69;  b,  $9.49; 
o*,  $9.39;  (3)  a,  $3.31;  b.  $3.26;  o,  $3.21.  W.  W. 
Hatch  &  Son,'  Goshen  (1»),  a,  $9.25;  b  and  d,  $9.17; 
c*,  $8.89;  e,  $9.01;  (2)  a,  $9.95;  6  and  d,  $9.87; 
0,  $9.59;  e,  $9.71;  (3)  c,  $3.59.  .  F.  M.  Benner*, 
Marion  (3*)  c«,  $2.87.  Lora  Llliard,  Marion  (3)  o 
and  e,  $3.25  ;  c,  $3.16.  These  bids  Include  furnishing 
all  labor  and  material,  excavation  of  roadway  and 
.sidewalks  and  completing  same.  'Awarded  contracts 
according  to  local  press  reports. 

A'eie  Albany,  Ind. — The  City  Council  has  ordered 
13   miles   of  streets  paved  with  asphalt. 

Andernon,  Ind. — Press  reports  state  that  at  the 
election  held  Apr.  14  the  question  of  Issuing  $25,000 
street    Improvement   bonds   carried. 

Linton,  Ind. — W.  D.  Norton  &  Co.,  of  Terre  Haute, 
are  stated  to  have  secured  the  contract  for  paving 
about  2  miles  of  streets  with  vitrified  brick,  at  a 
cost  of  $76,478. 

Neto  Albany,  Ind. — Kesolutlons  have  been  adopted 
by  the  City  Council  to  improve  portions  of  numerous 
streets. 

Oicenacille,  Ind. — At  the  special  election  held  Apr. 
20  it  was  voted  to  construct  rock  roads  in  Montgom- 
ery Township. 

Michiyun  City,  Ind. — Plans  and  specifications  have 
been  api)roveU  for  the  paving  with  brick  or  bituminous 
macadam  of  I'lne  8th,  4th,  Ohio,  Detroit  and  Greene 
Sts.,  about  25,000  yds.     H.  M.  Miles,  City  Engr. 

Warsau},  Ind. — G.  W.  Dresser,  City  Cik.,  writes  In 
regard  to  paving  work  contemplated  that  the  Council 
has  not  yet  decided  on  material  to  be  used  but  favor 
brick. 

Michigan  City,  Ind. — Bids  will  be  received  May  18 
by  Edw.  J.  llelse.  City  Cik.,  tor  improving  by  paving 
with  brick  and  bituminous  macadam  6  streets ;  also 
for  constructing  a  macadam  roadway  of  limestone  on 
Krueger  Ave. 

Madison,  Ind. — Kids  are  wanted  May  7  for  improv 
iug  portions  of  Mulberry  St.  with  vitrified  brick.  Geo. 
1'.   Harper.  City  Cik. 

Lafayette,  /«(/.— G.  II.  Stevtustm.  City  Engr.,  writes 
lliat  the  Western  Constr.  Co.,  of  Lafayette,  secured 
the  contract  for  paving  j  streets  wiib  asphalt  about 
12.000  sq.  yds.,  at  $2.17  iier  sq.  yd.,  including  found.  ; 
lotai.  $37,.">40.  The  Barber  Asphalt  Co..  of  cTncinnatl, 
(>..  bid  $2.17,  Including  foundation  (bids  opened 
Apr.   27). 

Frankfort,  Ind. — Chas.  E.  Cheney,  City  Engr.. 
writes  that  bids  are  wanted  May  18  for  paving  :i 
streets  about  22.000  yds.  with  brick  or  Warren's  bi- 
tuminous macadam. 

Defi  Moines,  la. — See  "Government  Work." 

Des  Moines,  la. — Bids  will  be  received  until  May  18 
tor  paving  with  vitrified  brick  ou  a  concrete  founda- 
tion portions  of  W.  L'ltb  and  W.  16th  Sts..  requiring 
in  all  about  ."i.OSO  sq.  yds.     li.  O.    Hanger,  Chmn. 

.Marshallluicn,  la. — The  City  Council  has  ordered 
about  15.500  sq.  yds.  of  asphalt  paving  and  about 
8,500  lin.  ft.  combined  curb  and  gutter,  bids  for  same 
10  be  received  on  May  18.     Wm.  Brenner,  City  Engr. 

Louisville,  Ky. — The  Bd.  of  Pub.  Wks.  on  Apr.  23 
authorized  the  paving  with  vitrified  block  on  portions 
of   6   streets. 

Annapolis,  Md. — See  "Government  Work." 

Boston,  Mass. — Bids  will  be  received  May  4  by  Jas. 
Donovan,  Supt.  of  Streets,  for  constructing  a  tclford- 
macadam  roadway  on  portions  of  Columbia  Road. 

Brockton,  Mass.- — See  "Sewerage  and  Sewage  Dis- 
posal." 

So.  Hadley,  Mats. — Coles  &  Chiids,  of  Amherst,  are 
reported  to  have  secured  the  contract  to  build  a  sec- 
tion of  the  state  road  from  Granby  Road  to  Stony 
Brook  bridge,  for  $14,000. 

Lansing,  Mich. — H.  A.  Collar,  City  Engr^  writes 
that  all  bids  received  Apr.  13  for  paving  Franklin 
St.  with  brick  oa  a  gravel  foundation  have  been  re- 
jected.     The    lowest   bid    amounted   to   $11,750. 

Marquette,  Mich. — The  Northern  Land  Co.  is  re- 
ported to  be  contemplating  the  building  of  a  boule- 
vard, and  paving  same  with  macadam,  at  a  probable 
cost  of  $9,000. 

Delray,  Mich. — The  paving  of  River  St.  probably 
with  brick   Is  being  considered. 

llouyhton,   Mich. — See   "Water." 

Minneapolis,  Minn. — Bids  will  be  received  May  4  by 
the  Rd.  of  Co.  Comrs.  for  furnishing  a  power  road 
roller,  rock  crusher,  reversible  road  machine  and  a 
sprinkling  wagon.     Hugh  R.   Scott,  Co.  And. 

Bt.  Paul,  Minn. — A  bill  has  passed  both  the  Senate 
and  Assembly  authorizing  the  issue  of  $30,000  bonds 
as  a  part  of  the  cost  of  macadamizing  W.  7th  St. 
from  Tuscaroia   St.   to  F't.   Snelllng. 

The  Bd.  of  Pub.  Wks.  has  authorized  the  paving 
with  asphalt  on  a  portion  of  .lackson  St.,  at  esti- 
mated cost  of  $6,910;  also  has  reported  favorably 
the  paving  of  10  blocks  on  Mississippi  Ave.  with 
brick,  at  an  estimated  cost  of  $14,231. 

The  Barber  Asphalt  Paving  Co.  is  reported  to  have 
secured  the  contract  to  repair  about  4,000  sq.  yds.  of 
asphalt  pavement  on  6th  St.  at  $1.65  per  sq.  yd. 

Bids  are  wanted  by  the  City  Council  tintll  May  5 
for  repairing  asphalt  pavement  on  6th  St.  l^att 
Jensen,  City  Cik. 


Columbia,  Mo. — The  City  Council  Is  reported  to 
have  adopted  a  resolution  to  pave  with  brick  on  a 
portion  of  Bway. 

St.  Joseph,  Mo. — The  macadamizing  of  about  1% 
miles  on  Amazonia  Road  is  contemplated ;  probable 
cost,  $10,000. 

Camden,  N.  J. — Bids  will  be  received  by  the  Cam- 
den Co.  Stone  Road  Com.  of  the  Camden  Co.  Bd.  of 
Chosen  Freeholders  until  May  11  for  constructing  a 
macadam  road  a  distance  of  about  2  miles.  J.  J. 
Albertson,    Co.    Engr. 

Belvidere,  N.  J. — Bids  will  be  received  by  the  Co. 
Bd.  of  Chosen  ITreehoiders  until  May  9  for  macadam- 
izing 10  miles  of  Warren  Co.  roads.  A.  W.  Cutler, 
Dlr.,  Uackettstown. 

Netcark,  N.  J. — Bids  will  be  received  May  7  by  the 
Bd.  of  Street  and  Water  Comrs.  for  grading,  curbing, 
flagging  and  paving  portions  of  4  streets,  requiring  in 
ail  about  34,900  sq.  yds.  oblong  granite  biocli  and 
2,900  sq.  yds.  sheet  asphalt  or  paving  brick.  J.  Crow 
ell  Mundy,  Gen.  Supt.  of  Works. 

Edgewater,  N.  J. — Bids  will  be  received  May  5  by 
E.  H.  Speer,  Boro.  Cik.,  for  regrading,  curbing,  gutter- 
ing and  constructing  catch  basins  on  Undercilff  Ave., 
a  distance  of  about  3,150  lin.  ft.  Willard  Cass,  Boro. 
Engr.,    Englewood. 

Long  Branch,  N.  J. — Press  reports  state  that  a  sur- 
vey has  been  made  by  Engr.  Wm.  H.  Denlse  for  the 
proposed  Monmouth  Speedway.  The  cost,  including 
land,  will  amount  to  about  $15,000. 

Jersey  City,  N.  J. — Local  press  reports  state  that 
Jas.  Mannix  has  secured  the  contract  to  Improve 
Belleville  Turnpike,  at  $44,583.  For  detail  bids  see 
issue   of   The    Engineering    Record   of    Apr.    IS. 

Union,  N.  J. — Bids  will  be  received  May  11  by  the 
Town  Bd.  of  Council  for  curbing,  flagging,  and  pav- 
ing with  specification  block  on  a  sand  foundation 
portions  of  3  streets.     Emil  Bautz,  Jr.,  Town  Cik. 

Camden,  X.  J. — The  city  is  having  ordinances  pre- 
pared to  expend  about  $100,000  on  asphalt  and  stone 
block  pavements. 

Brooklyn,  N.  Y. — The  following  bids  for  repaying 
with  wood  block  pavement  on  concrete  founda.  Clin- 
ton Ave.,  from  Park  to  Flushing  Aves.,  etc.,  were  re- 
ceived by  J.  Edw.  Swanstrom,  Boro.  Pres..  Apr.  29— 
(/.  U.  S.  Wood  Preserving  Co..  29  Bway..  \.  Y.  City: 
b,  Epplnger  &  Russell  Co.,  66  Broad  St.,  N.  Y.  City  ; 
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39,203.10 

lirotikiyn.  A".  1'.-  The  following  bids  for  gradiug  and 
paving  with  asphalt  on  concrete  founda.  Linden  Ave..- 
from  I'latbush  to  Uogeis  Aves.,  were  received  by  J. 
IMw.  Swanstrom.  Boro.  Pres..  Apr.  29^-a,  Crauford 
('(!.:  it.  f'vaide  Asph.  I'avg.  Co.;  c,  Bklyn.  Alcatraz 
Asph.  Co.  : 


■o  •So      S"*  ?,•* 

■o  S^       S'^  K"* 

X  <^       U^  H"* 

o $1.31   $5.75  $0.45 

b 1.25      4.75  .30 

r 1.35     6.00  .45 

Brooklyn,  N.  7. — The  following  bids  for  grading, 
curljlng,  etc.,  on  Nichols  Ave.  from  .Jamaica  to  At- 
lantic Aves.  were  received  by  J.  Edw.  Swanstrom, 
Boro.  Pres.,  Apr.  29 — n,  J.  Chas.  Weschler ;  b.  Man 
gieri  Co.;  c,  Daniel  Douglass.  122  Logan  St.;  (/,  Den- 
nis  Norton  : 


■  o 

if 

1 

$0.00 

.50 
.70 

$0.22 
.18 
.25 

$21,587.60 
18.904.00 
22,576.00 

t  <^s     os     ^    o| 

1  *s     o'i     >-.§    t--g       t ' 

a S0.40.  $0.70  $0.50  $0.19  $16,834.50 

6 45  1.25  .60  .22  24,184.00 

c 40  .60  .58  .20  16,522.40 

d 55  .98  .69  .26  23,311.20 

Kew  York,  N.  Y. — The  following  were  among  the 
bids  opened  Apr.  28  by  J.  A.  Cantor,  Pres.  Manhattan 
Itoro.,  for  asphalt  pavement  on  pjesent  pavement  re- 
laid  as  foundation — a.  Barber  Asph.  Pavg.  Co. ;  6,  Con- 
tinental Asph.  Pavg.  Co. ;  c,  Uvalde  Asph.  Pavg.  Co. ; 
d.  Asphalt  Constr.  Co.  : 

42d  St. — 7th   to  10th  Aves. 
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1  §>;§£§        SS        gjf        oE 

2  »         a®        §o         feg         "o         o^ 

3  '^  w^  o^  Z*  O"  S " 

a $1.65  $0.42  $5.48  $0.89  $0.38  $20. 

b 1.40  .35  6.00  .85  .30  20. 

c 1.50  .40  5.00  .85  .35  20. 

Amsterdam  Ave. — 14l8t  to  155th  Sts. 

isan    mxoo     40s      ej.m      em       m 

a $1.12     $0.40     $5.48     $0.89     $0.38     $20. 

b 1.17  .33       5.60         .88         .40       20. 

d 1.12  .30       5.50  .90  .30       20. 

.Veto   York.  JT.   Y. — See  "Water." 

Brooklyn,  N.  Y. — The  following  bids  we're  opened 
Apr.  29  by  J.  Edw.  Swanstrom,  Boro.  Pres.,  for  asphalt 
pavt.  on  concrete  found,  on  Prospect  Ave.  from  Ft. 
Hamilton  Ave.  to  Vanderbilt  St. — a,  Uvalde  Asph. 
Pavg.  Co. ;  6,  B'klyn  Alcatraz  Asph.  Co. ;  c,  Cranford 
Co.: 

a  be 

Asphalt,  7,690  sq.  yds $1.25  $1.30  $1.35 

Concrete,  1,070  cu.  yds...      5.0o  6.50  6.75 

Totals    14,968         16,882         16,684 


BtMTalo,  N.  Y. — The  following  streets  have  bean  or- 
dered paved  or  repaved:  Roberts  and  Normal  Aves.. 
Lutheran,  Larkln,  Pascal,  Gilbert  and  16th  Sta.  and 
Ripley  PI, 

Oohoea,  y.  Y. — On  Apr.  21  the  Common  Council  or- 
dered the  issue  of  $39,000  bonds  for  the  paving  of 
Saratoga  St. 

Bids  win  be  received  May  9  by  the  City  Chamber- 
lain for  $39,000   public  Improvement  bonds. 

Solvay,  N.  Y. — Sidewalk  bonds,  amounting  to  S60,- 
000,  are  reported  to  have  been  sold. 

Coming,  N.  Y. — See  "Water." 

Brooklyn,  H.  Y. — Bids  will  be  received  May  7  by 
the  Bd.  of  Park  Comrs.  for  paving  with  macadam 
portions  of  Plaza  St.  Wm.  R.  Wilcox,  Chmn..  N.  Y. 
City. 

Albany,  N.  Y. — A  bill  has  passed  the  Legislature 
authorizing  the  Incurring  of  a  State  debt  for  $50,000, 
000  for  the  improvement  of  roads. 

Buffalo,  A.  Y. — Bids  are  wanted  May  8  for  furnish. 
ing  material  and  paving  portions  of  3  streets.  Francis 
G.  Ward,  Comr.  Dept.  lub.  Wks. 

Massillon,  0.— Harold  Uowaid,  City  Engr.,  writes 
that  the  following  bids  for  curbing  and  paving  with 
brick  on  So.  Erie  St.  were  received  Apr.  21  ;  estimat- 
ed quantities,  21,593  sq.  yds.  paving,  2,200  ft.  old 
curb  reset.  1.000  ft.  new  curb  and  450  cu.  yds.  extra 
grading — a,  Massillon  block ;  6,  Metropolitan  block ; 
c.  Canton  shale ;  d,  Davis  wire  cut ;  e,  Malvern ;  f 
new  curb  ;  a,  old  curb ;  ft,  extra  grading :  Welble, 
bchott  &  Vogt,»  Massillon,  a',  b,  c,  $1.24  •  /  40 
cts. ;  g.,  15  cts. ;  h,  20  cU.  J.  B.  Snyder,  Mas- 
sillon, a,  $L34;  e,  $1.35^;  f,  95  cts.;  g,  25  cts.; 
h,  90  cts.  H.  C.  Schneider,  Massillon,  a,  $1.50  •  b 
$1.35  ;  f,  90  cts. ;  g,  20  cts. ;  ft,  30  cts.  Cori  &  Shekels' 
Canton,  a,  $1.93  ;  6,  $1.20 ;  d,  $1.22 ;  f,  97  cts. :  a,  24 
cts.;  h,  30  cts.   ('contract  awarded). 

Salem,  O. — Local  press  reports  state  that  the  fol- 
lowing bids  were  received  Apr.  18  for  paving  with 
asphalt  block— a.  New  Garden  St. ;  b,  E.  Bway. ;  c, 
Howard  St.  :  H.  B.  Chase,  a,  $33,008 ;  b  $15,172 
Geo.  B.  Smith  &  Bro.,  a,  $33,827  ;  b,  $14,261/  and  v, 
$10,472.     Chas.  J.   Deckman,  Cleveland,  c,  $11,126. 

Payne,  O. — It  is  stated  that  bids  are  wanted  May 
18  for  paving  with  brick  on  Main  and  Merrln  Sts 
D.  McCormlck,  Cik.  of  Council. 

Springfield,  0. — Bids  are  wanted  May  5  for  paving 
with  brick  on  a  portion  of  St.  Louis  St.  and  with 
macadam  on  a  portion  of  Dolllson  St.  Geo.  W.  Culler, 
City  Engr, 

Cincinnati,  O. — Bids  are  wanted  May  5  for  improv- 
ing by  grading,  curWug,  and  paving  with  brick  por- 
tions of  Witler  St.  Robt.  Allison,  Pres.  Bd.  of  Pub 
Service. 

Portland,  Ore. — The  Trinidad  Asphalt  Paving  Co. 
is  reported  to  have  bid  $27,459  for  paving  on  Alder- 
St.  and  Gleblsch  &  Jopiln  are  reported  to  have  sub- 
mitted the  lowest  bid  for  paving  on  E.  Salmon  St . 
at  $21,021. 

Qrove  City,  I'u.     Bids    will    be   received   May   15   bv 
the  Boro.   Council  for  grading,  curbing  and  paving  .\'. 
■  liroad  St.     J.  W.    Russell,  Jr.,   Secy. 

Wilkinsbury,  J  a. — Bids  are  wanted  May  5  for  grad 
ing,  curbing  and  paving  with  Ligonler  block  stone  por- 
tions of  Penn  and  Kelly  Aves.  ;  approximate  estimate, 
8,500  cu.  yds.  giuding,  5,900  sq.  yds.  paving,  3,092 
ft.  curb.  etc.  ;  also  for  furnishing  f.  o.  b.  cars  6  side 
and  6  corner  sewer  drops.  Frease  &  Sperling,  Boro. 
Kngrs.,   Carl   Bldg. 

Harrisburg,  Pa. — Gov.  Pennypacker  has  signed  the 
bill  appropriating  $6,500,000  to  be  spent  in  6  vears 
for   highway  Improvements   throughout   the   State, 

Providence,  11.  I. — The  General  Assembly  has  passed 
11  bill  appropriating  $100,000  for  the  construction, 
maintenance  and  Improvement  of  the  highways  of  the 
State. 

•Anderson,  S.  (\  -It  is  stated  that  the  proposition 
to  issue  $25,000  street  improvement  bonds  carried 
at  the  recent  election. 

rnion,  S.  C. — Bids  will  be  received  by  W.  D.  Ar- 
thur, City  Cik.,  for  3,500  sq.  yds.  of  concrete  paving. 

Sevivrville,  Tenn. — The  Co.  Court  has  appropriated 
$16,000  with  which  to  repair  the  pike  road  from  this 
city  to  the  Knox  Co.  line. 


-See    "Sewerage   and    Sewage   Dis- 


Memphis,   Tenn.- 
posal." 

Ft.  Hunt.  Va. — See  "Government  Work." 

Seattle,  Wash. — The  City  Council  has  ordered  the 
paving  of  First  Ave.  S.,  at  an  estimated  cost  of 
$54,800. 

Tacoma,  Wash. — Geo.  M.  Savage  &  Co.,  Tacoma, 
have  secured  the  contract  for  work  In  Local  Improv. 
Dist.  No.  56,  including  4,970  sq.  yds.  concrete  side- 
walks, 1,180  cu.  yds.  fill.,  1,100  ft.  hand  rail,  etc.,  for 
$10,186,  and  for  work  In  Local  Improv.  Dist.  No.  52, 
Including  13,763  sq.  yds.  cement  walks,  1,560  cu.  yds. 
fill.,  etc.,  for  $25,998.     N.  L.  Taylor,  City  Engr. 

Seattle,  Wash. — The  St.  Com.  will  recommend  to  the 
City  Council  the  paving  with  brick  and  asphalt  on  a 
portion  of  Bway.,  at  an  estimated  cost  of  $16,000. 

Watertoxcn,  Wis. — Henry  Bieber,  City  Cik.,  writes 
that  bids  are  wanted  May  9  tor  paving  N.  1st  and  N. 
.3d  Sts. ;  probable  cost  of  work,  $30,000.  G.  H. 
K  anchfleld.  City  Engr. 

Waukesha,  Wis. — Bids  are  wanted  May  8  for  fur- 
nishing material  and  macadamizing  portions  of  Wis- 
consin St.  and  Arcadian  Ave.  John  P.  Dey,  Chmn. 
Bd.  Pub.  Wks. 

Racine,  Wis. — The  Bd.  of  Aldermen  has  authorized 
the  Bd.  of  Pub.  Wks.  to  prepare  plans,  specifications 
and  an  estimate  of  the  cost  of  paving  a  portion  of 
5th    St. 

Lake  Geneva,  Wi«.— Press  reports  state  that  the 
building  of  a  driveway  around  the  lake,  a  distance 
of  about  27  miles.  Is  contemplated.  Chicago  summer 
residents  are  reported  Interested. 
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Othkoth,  Wig. — The  City  Council  has  decided  to 
pare  with  asphalt  on  Main  and  Jackson  Sts.  *and 
Franklin  Ave.  and  with  macadam  on  Nebraska  St. 

Honolulu.  H.  I. — Bids  will  be  received  May  20  by 
Henry  K.  Cooper,  Supt.  of  I'ub.  Wks..  tor  furnishing 
f.  o.  b.  wharf  5  and  7-ton  steam  road  rollers,  with 
sufflcient  H.-P.  to  operate  stone  crusher  of  8  to  12 
tuns  oer  hoar. 

POWER   PLANTS,  GAS   AND   ELECTRICITY. 

Stockton,  Cat. — The  City  Council  has  passed  an 
ordinance  providing  for  an  election  May  28  to  vote 
on  the  question  of  issuing  JltiO.OOO  bonds  for  the  in- 
stallation of  an  electric  light  plant  G.  A.  Atherton, 
City  Engr. 

San  Francisco,  Col. — The  Ametiean  River  Electric 
Co.  has  been  Incorporated,  with  a  capital  of  $2,500,- 
000,  by  H.  U.  Ferns,  H.  A.  Cooke,  and  others,  of 
San  Francisco,  and  Uugh  Goodfellow,  of  Oakland,  for 
the  manufacture,  transmission  and  sale  of  electricity, 
electrical  current  and  electric  light,  heat,  power,  and 
gas. 

Hete  Vtindnor.  Colo. — The  Bd.  of  Trus,  have  grant- 
ed E.  I.  Raymond  and  U.  C.  Branch  a  franchise  to 
construct  and  maintain  an  electric  light  and  power 
system  In  the  town  of  Windsor. 

Vashington,  D.  C. — Local  press  reports  state  that 
the  Great  Falls  Power  Co.  will  be  ready  within  a 
few  weeks  to  let  contracts  for  its  plant  which  will 
cost  about  $2,.500,000.  A  corps  of  engineers  under 
Ch.  Engr.  Sheriffs  are  reported  to  have  completed  the 
preliminary  work.  Allen  L.  McDermott,  Pres.  Wash- 
ington Ky.  &  Electric  Co.,  and  other  stockholders  of 
this  road  are  reported  interested. 

Walter  C.  Allen,  Electrical  Engr.,  writes  that  the 
contract  for  lighting  with  Welsbach  or  other  high 
c.  p.  lights  (bids  to  be  opened  Mar.  28)  has  been 
awarded  to  the  Amel-lcan  Lighting  Co.,  of  Baltimore, 
Md.,  at  J25.75  per  lamp   per  yr. 

LouUville,  Ga. — The  citizens  are  stated  to  have 
voted  Apr.  23  to  issue  ?20,000  bonds  for  an  electric 
light  plant  and  water  works. 

Eattpoint,  Ga. — Judge  R.  1^.  Thompson  is  reported 
to  be  on  the  committee  to  investigate  the  cost  of 
electric  lights  for  the  town. 

Belvidcre,  JV. — The  citizens  are  stated  to  have  vot- 
ed to  issue  |25,0(J0  bonds  for  a  municipal  lighting 
plant. 

Quincfi,  III. — The  Independent  Electric  Light  & 
Power  Co.,  which  recently  secured  a  franchise,  has 
purchased  property,  and  will  soon  erect  a  power 
bouse  covering  a  space  of  100x125  ft. 

GreentoKn,  1ml. — The  Indiana  Tumbler  &  Goblet 
Wks.  Co.,  of  this  city,  will  erect  a  $35,000  artificial 
gas  plant. 

Guthrie  Center,  la. — Luther  L.  Pcnnock,  City  Clk., 
writes  that  the  citizens  voted  Apr.  20  to  grant  the 
Guthrie  Center  Electric  Light  Co.  a  franchise  for  an 
electric   llgtt   plant. 

Odebolt,  la. — The  Gas  Co.  is  stated  to  have  secured 
a  site  for  the  construction  of  a  power  plant. 

Oakland,  Me. — The  Oakland  Electric  Co.,  of  Oak- 
land, Is  reported  to  have  reorganized,  increased  its 
capital  from  $10,000  to  $200,000,  and  purchased  from 
the  Messalonskee  Electric  Co.  its  property  in  Oakland, 
including  water  power  privileges.  The  purchasers 
will  at  once  proceed  with  the  development  of  the 
power.  W.  M.  Ayer,  of  Oakland,  and  W.  S.  Wyman, 
of  WatervlIIe,   are  among  the  directors. 

Hudson,  Mass. — The  citizens  are  stated  to  have 
voted  Apr.  22  to  appropriate  $13,000  for  an  engine 
and  generator  for  the  municipal  light  plant. 

Standish,  Mich. — E.  M.  Knight,  Village  Clk.,  writes 
that  It  was  voted  Apr.  20  to  issue  $20,000  bonds  for 
water  works  and  an  electric  light  plant,  and  bids  for 
the  bonds  will  be  received  May  12. 

River  Rouge,  Mich. — The  Special  Com.  are  stated  to 
have  reported  to  Council  that  a  municipal  electric 
light  plant  would  cost  $28,800. 

Mt.  Clemens,  Mich. — Henry  M.  Wisler,  of  Chicago, 
III.,  and  Chas.  Flowers,  of  Detroit,  are  stated  to  have 
petitioned  the  Council  for  a  heating  and  lighting 
plant. 

Ou?osso,  Mich. — The  Owosso  &  Corunna  Electric 
Co.  Is  stated  to  have  secured  the  contract  for  light- 
ing the  city  for  6  yrs. 

Duluth,  Jfinn.^Blds  will  he  received  May  11  by  the 
Common  Council  for  $40,000  bonds,  to  be  used  for 
extending,  improving,  and  enlarging  the  water  and 
light  plant.     U.  W.  Cheadle,  City  Clk. 

Bt.  Cloud,  Minn. — The  Council  has  granted  Mr. 
Carter  a  franchise  for  an  electric  light  and  power 
plant. 

Breckenridge,  Minn. — It  Is  reported  that  a  n«fw  en- 
gine is  proposed  for  the  village  electric  light  plant. 

Faribault,  Minn. — It  is  reported  that  the  Polar  Star 
Electric  Co.  will  install  a  power  plant  at  the  Scott 
mill  property  and  transmit  power  to  this  city.  A  new 
■lam  will  also  be  constructed. 

St.  Louis,  Mo. — The  Choctaw  -Gas,  Light,  Heat  & 
Power  Co.  has  been  Incorporated;  capital,  $150,000. 
Stockholders :  Stanley  D.  Pearce,  G.  S.  Hobs  and 
Jlanton  Davis. 

flreat  Falls,  Mont.— Frea.  L.  Hill,  Clk.  Bd.  Co. 
iVmrs..  writes  that  the  only  bid  received  Apr.  20  for 
furnishing,  delivering  and  Installing  electrical  fixtures 
in  the  Court  House  was  that  of  Mitchell-Vance  Co., 
of  New  Vork,  N.  Y.,  for  $3,000. 

VuiUhurg,  N.  ./. — ^The  Northern  Jersey  Light,  Heat 
&  I'ower  Co  has  been  incorporated,  with  a  capital  of 
$100,000.  Geo.  Francis  O'Neill  and  Jos.  Wehrle,  of 
Vailsburg,  and  Thos.  Boyle,  of  Newark,  are  the  In- 
corporators. 


rrcnfon,  V.  J. — The  Trctiton  Water  Power  Co.  is 
having  plans  prepared  for  a  power  plant  to  be  con- 
structed In  the  neighborhood  of  the  American  Bridge 
Works. 

Clayton,  N.  J. — L.  Leddon,  Town  Clk.,  writes  that 
the  Swedesboro  Gas  Co.  will  probably  receive  a  fran- 
chise. C.  E.  Pugh,  Secy.  &  Treas.,  Witberspoon  Bldg., 
Philadelphia,  Pa. 

Potsdam.  N.  Y. — The  Municipal  Lighting  Com.  esti- 
mates the  cost  of  an  electric  light  plant  for  Potsdam, 
at  $28,733.     F.  A.  Cassada,  Chmu. 

Lumbcrton,  y.  C. — The  citizens  are  reported  to 
have  voted  Apr.  15  for  electric  lights. 

Albany,  Ore. — It  is  reported  that  the  Canal  &  Wa- 
ter Co.  will  expend  about  $20,000  in  improvements 
to  its   electric  light  plant  and  system. 

Barrisburg,  Pa. — Edw.  H.  Wert,  C.  Raymond 
Fritcher  and  Herbert  F.  Harris,  of  Harrlsburg,  have 
secured  the  following  charters  for  gas,  heat  and  elec- 
tric light  companies,  to  operate  in  Delaware,  Chester 
and  Montgomery  Counties,  with  principal  offices  in 
•this  city.  Each  company  is  capitalized  at  $10,000. 
The  Ilaverford  Township  Electric  Light  Co.,  Radnor 
Township  Light  Co.,  Radnor  Township  Heat  Co.,  The 
Upper  Merlon  Electric  Light  Co.,  Newtown  Township 
Electric  Light  Co.,  Easttown  Township  Light  Co., 
Easttown  Township  Heat  Co.,  Easttown  Township 
Electric  Light  Co.,  Wllllstown  Township  Electric 
Light  Co.,  Tredyffrin  Township  Electric  Light  Co., 
and  the  Radnor  Township  Electric  Light  Co. 

Pottstown,  Pa. — The"  Peoples  Gas  Co.,  of  Pottstown, 
will  erect  a  new  gas  holder.     S.  L.  Cramer,  Supt. 

Memphis,  Tenn. — A  correspondent  writes  that  the 
petition  of  the  Memphis  Con.  Gas  &  Electric  Co.  has 
been  granted  to  place  underground  conduits,  at  a  cost 
of  about  $93,000. 

Floresville,  Tex. — H.  C.  Thompson,  City  Clk.,  writes 
that  the  citizens  voted  Apr.  22  to  issue  $18,000  bonds 
for  constructing  water  works  and  an  electric  light 
plant. 

Belton,  Tex. — C.  H.  Denny,  C.  W.  Meyers  and  Thos. 
Fairweather  have  purchased  the  plant  of  Belton  Light 
&  Power  Co.,  and  will  install  a  day  circuit. 

Port  Angeles,  Wash. — It  is  stated  tliat  the -Council 
will  install  new  machinery  at  the  electric  light  plant. 

New  Martinsville,  W.  Ta. — A  charter  has  been 
granted  to  the  Paden  Valley  Co.,  of  Pittsburg,  Pa., 
for  the  construction  of  water  works  and  for  carrying 
on  operations  to  procure  gas  and  electricity  for  sup- 
plying Paden  Valley,  In  W.  Va..  with  light,  heat, 
power  and  water;  capital,  $200,000.  The  plant  is 
situated  between  New  Martinsville  and  Slstersvllle. 
Incorporators :  Thos.  A.  Watkins,  Robt.  Miller,  and 
others,  all   of  Pittsburg,  Pa. 

Monroe,  Wis. — The  Monroe  Gas  Co.,  of  Monroe,  has 
been  Incorporated ;  capital,  $50,000.  Incorporators  : 
Colin  W.  Wright,  Fr.  B.  Luehsinger  and  BenJ.  K. 
Mills. 

La  Crosse,  Wis. — It  is  stated  that  the  La  Crosse 
Gas  &  Electric  Co.  will  extend  the  gas  mains. 

Regina,  Assa.,  N.  TV.  Tcr. — Jas.  Balfour,  City  Secy., 
writes  that  It  is  proposed  to  construct  an  electric 
light  plant,  to  cost  $30,000,  water  works  to  cost  $50,- 
000,  and  a  sewerage  system  to  cost  $50,000.  Engi- 
neer,  John   Gait,   of  Toronto,  Ont. 

ELECTRIC  RAILWAYS. 

Visalia,  Cal. — The  Superv.  have  granted  John  Hays 
Hammond  and  Harold  Wheeler  a  franchise  for  an 
electric  railway. 

Hanford,  Cal. — Louis  M.  Cole  has  received  a  fran- 
chise for  the  electric  railway  in  Kings  County. 

Berkeley,  Cal. — The  Pacific  Improv.  Co.  Is  reported 
to  be  preparing  plans  for  the  construction  of  an  elec- 
tric railway  along  Berkeley  Hills. 

Palo  Alto,  Cal. — John  F.  Parkinson  has  petitioned 
the  City  Council  for  a  franchise  to  construct  an  elec- 
tric railway. 

Stockton,  Cal. — H.  H.  Griffiths  has  applied  for  fran- 
chises for  an  electric  railway  along  the  Cherokee  Lane 
and  the  Sacramento  Road. 

Los  Angeles,  Cal. — The  Los  Angeles  &  Redondo  Ry. 
Co,  is  reported  to  have  voted  to  Increase  its  capital 
from  $500,000  to  $1,000,000.  The  new  capital  to  be 
used  In  building  necessary  extensions,  increasing 
wharf  facilities  and  improving  the  system  generally. 

Surveys  have  been  completed  for  the  new  electric 
railway  to  be  built  from  Hueneme  to  Bakersfleld,  a 
distance  of  115  miles.  Gervaise  Purcell.  engineer  of 
the  road.  Is  In  charge  of  purchasing  construction  ma- 
terial and  equipment.  The  promoters  are  :  John  W. 
Kurson,  of  Ventura,  and  Major  H.  M.  Russell,  of  Los 
Angeles. 

Riverside,  Cal. — It  is  stated  that  bids  are  wanted 
May  12  for  an  electric  street  railway  franchise.  C. 
R.   Stlbbens,  City  Clk. 

Santa  Cruz,  Cal. — The  City  Council  has  granted 
Fred  W.  Swanton  a  franchise  to  operate  an  electric 
railway  on  Pacific  Ave.  to  connect  with  the  electric 
road   tnat  Is  being  constructed  to  Capltola. 

Xortcich,  Conn. — A  resolution  incorporating  the  Nor- 
wich. Mystic  &  Westerly  St.  Ry.  Co.  has  passed  the 
General  Assembly.  The  company  is  authorized  to  con- 
struct an  electric  railway  In  Norwich,  Preston,  Led- 
yard,  Stonlngton  and  North  Stonlngton,  and  provision 
Is  made  for  an  extension  Into  Rhode  Island ;  capital, 
$700,000. 

Meriden,  Conn.- — An  agreement  has  been  reached 
between  the  Merlden  Electric  R.  R.  Co.  and  the  Mid- 
dletown  St.  Ry.  Co.,  by  which  the  cities  of  Meriden 
and  .Mlddletown  will  be  connected  by  an  electric  rail- 
way. It  Is  understood  that  each  company  will  build 
ana  own  a  section  of  the  connecting  line. 

Washington,  D.  C. — John  R.  McLean  and  his  asso- 
ciates have  closed  the  deal  for  the  purchase  of  the 
Great  Falls  &  Old  Dominion  Electric  R.  R.  The  com 
pany  will  probably  build  a  line  from  the  Virginia  end  of 
the  Aqueduct  Bridge  to  Great  Falls  as  soon  as  the  bridge 
has  been  repaired  by  the  District  Government  and  Its 
superstructure  altered  to  allow  laying  of  tracks  for 


the  railway.  John  R.  McLean  and  R.  D.  Weaver  are 
among   the  new  directors. 

\  certificate  of  the  Incorporation  of  the  U.  S.  Light- 
ing &  Traction  Co.  of  the  District  of  Columbia  has 
been  filed;  capital,  $2,000,000.  Incorporators:  I^dw. 
White,  of  Washington.  D.  C. ;  Herbert  L.  Stillman,  of 
West  .\clon.  .Mass.,  and  Thos.  W.  Bickwell,  of  Provi- 
dence, l(.  I. 

The  East  Washington  Heights  Traction  Co.  has  se- 
cured a  franchise  for  an  electric  railway  on  Penn- 
sylvania Ave.  S.  E.,  from  the  terminus  of  the  Capital 
Traction  Co. 

Kcwanee,  III. — An  electric  railway  is  projected  to 
connect  Morrison,  Annawan,  Hooppole  and  Prophets- 
town.  Chas.  Dunbar,  of  Kewanee,  is  reported  Inter- 
ested. 

Springfield,  III.— Tha  Springfield  &  St.  Louis  IS.  R. 
Co.  is  stated  to  have  decided  to  construct  an  electric 
railway  from  Springfield  to  St.  Louis.  Horace  Rlor- 
dan,   Pres. 

Monmouth,  III. — Articles  of  incorporation  have  been 
filed  by  the  Illinois  Union  Ry.  Traction  Co.,  with  a 
capital  of  $500,000,  to  construct  a  system  of  inter- 
urban  electric  roads  north  from  Monmouth  to  Aledo, 
Rock  Island  and  Muscatine,  and  from  Monmouth 
south  to  Roseville,  Macomb,  Hamilton  and  Keokuk. 
Incorporators :  P.  E.  Elting,  of  Macomb,  III.  ;  W.  H. 
Beaver,  of  Abingdon,  III. ;  S.  S.  Hallam,  of  Monmouth, 
and  others. 

Michigan  City,  Ind. — The  Chicago  &  South  Shore 
Ry.  Co.  has  increased  Its  capital  from  $300,000  to 
$1,000,000.  The  company  will  expend  the  $700,000 
in  extending  its  line  which  connects  Michigan  City 
and  LaPorte,  east  to  South  Bend. 

South  Bend,  Ind. — The  City  Council  has  granted  a 
franchise  to  the  Chicago  Air  Line  Electric  Ry.  Co.,  giv- 
ing the  company  entrance  to  the  city  for  the  proposed 
route  from  Chicago,  via  Michigan  City.  The  road 
is  backed  by  J.  B.  Hanna  and  Judge  C.  M.  Stone,  of 
Cleveland,   0. 

Hammond,  Ind. — The  Union  Traction  Co.,  of  Indi- 
ana, Is  stated  to  have  secured  franchises  from  Ham- 
mond, Valparaiso  and  Hobart  for  a  line  which  will 
connect  Indianapolis  with  Hammond  and  there  Join 
the  electric  system  to  Chicago. 

Anderson,  Ind. — Franchises  have  been  granted  to 
the  Richmond  &  Northwestern  Traction  Co.  and  to  the 
Union  Traction  Co.  for  electric  railways  from  this 
city  to  Newcastle  and  Richmond. 

Muskogee,  I.  T. — John  J.  Geghan.  of  Cincinnati,  O., 
is  stated  to  have  petitioned  Council  for  a  franchise  to 
build  an  electric  railway.  It  is  the  intention  to  connect 
Webber  Falls  and  Muskogee. 

Burlington,  la. — John  W.  Topping  and  others  pro- 
pose constructing  an  electric  railway  to  Farmlngton. 

Wichita,  Kan. — The  findings  of  the  experts  em- 
ployed to  report  on  the  feasibility  of  building  an  elec- 
tric railway  from  Wichita  to  Arkansas  City  have  been 
reported  to  the  Wichita  Interurban  R.  R.,  which  has 
the  road  In  contemplation.  It  has  been  decided  for- 
mally to  charter  a  company  to  build  the  road,  and 
to  go  ahead  with  the  details.  A.  H.  Barnes,  of  Ox- 
ford, and  A.  L.  Earner  and  S.  C.  Barnett,  of  Belle 
Plaine,  have  been  added  to  the  board  of  directors  of 
the  company. 

Easton,  Md. — The  Eastern  Shore  Improv.  Co.  is 
said  to  be  considering  the  advisability  of  building  an 
electric  railway  to  connect  Cambridge  Ferry,  Easton, 
and  Love  Point. 

Cumberland,  Md. — The  Co.  Comrs.  have  granted  a 
franchise  to  the  Lake  Westernport  &  Keyser  Ry.  Co., 
recently  incorporated,  to  use  the  county  roads  from 
Luke  to  McCoole,  Md.  The  completion  of  the  line 
contemplates  a  bridge  across  Potomac  River,  one-half 
of  the  cost  to  be  borne  by  company  and  the  other 
half  by  County. 

Melrose,  Mass. — The  Aldermen  are  stated  to  have 
granted  a  franchise  to  the  Boston  &  Northern  St.  Ry. 
Co.  for  laying  double  tracks  from  the  Wakefield  town 
line  to   Porter   St. 

Fall  River,  Mass. — Tlie  Secretaries  of  the  States 
of  Massachusetts  and  Rhode  Island  have  forwarded 
to  Abraham  Alanchester,  of  Adamsville.  R.  I.,  notice 
that  a  charter  is  issued  for  the  proposed  electric  rail- 
way which  will  he  built  to  connect  with  the  Old  Col- 
ony system  at  Stafford  Road  terminus.  Fall  River, 
and  run  to  Adamsville,  across  the  bridge  to  Horse- 
neck,  thence  to  Russell's  Mills,  a  distance  of  22  miles, 
and  connecting  with  the  Union  St.  Ry.  in  New  Bed- 
ford at  Bliss's  Corners.  J.  C.  Mclvenzie.  of  Fall  River, 
and  GIfford  Cornell,  of  Westport,  are  also  interested. 

Topsfleld,  Mass. — The  notices  of  the  incorporation 
of  the  Haverhill,  Danvers  &  Ipswich  Street  Railway 
Co.  are  being  advertised.  The  company  is  to  build 
an  electric  railway  from  Boxford  through  Groveland. 
Georgetown,  Rowley,  Ipswich  and  Topsfield,  a  ter- 
minus, and  to  connect  with  the  Essex  County  St.  Ry. 
at  Bixby's  corner,  in  Ipswich,  its  length  will  be  20 
miles.  Jos.  N.  Green,  of  Boston ;  Chas.  M.  Perley, 
of  Ipswich,  and  Alphonso  T.  Merrill,  of  Topsfield,  are 
interested. 

Muskegon,  Mich. — The  work  of  surveying  the  right 
of  way  for  the  new  Interurban  from  Grand  Rapids  to 
Hart  has  begun.     F.  A.  Nims  is  the  local  promoter. 

Sault  Ste.  Marie.  Mich. — The  Street  Ry.  Co.  Is  re- 
ported to  be  making  surveys  for  an  extension  to  Al- 
gonquin. 

nibbing.  Minn. — The  Mesaba  Electric  Ry.  Co.  has 
petitioned  for  a  franchise  through  this  city. 

Great  Falls,  Mont. — John  D.  Ryan  and  his  associ- 
ates have  been  granted  a  25-year  franchise  for  the 
construction  of  an   electric  railway  here. 

(Jardnerville,  Aev. — It  is  stated  that  a  company  to 
be  known  as  the  Gardnerville  &  Carson  Electric  R.  R. 
is  to  be  organized  to  build  an  electric  railway  to  con- 
nect Gardnerville  and  Carson. 

Elizabeth,  N.  J. — The  Council  has  granted  per^s- 
slon  to  the  Essex  Cross  Ry.  Co.  to  extend  its  pro- 
posed line  from  the  outskirts  of  Elizabeth  through 
Union  Ave.  and  West  Grand  St.  to  Broad  St. 
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Atlantic  City,  N.  J. — The  Central  Passenger  Hy. 
Co.  has  been  Incorporated,  with  a  capital  of  $40,000, 
to  build  an  electric  railway  here.  The  route  to  be 
applied  for  is  from  Adriatic  Ave.  to  the  Boardwalk, 
on  Virginia  Ave.  and  South  Carolina  Ave.  Wm.  Mc- 
Laughlin. Louis  Kuehule  and  John  A.  Jeffries,  of  At- 
lantic  City,   are   interested. 

Alamagortlo,  N.  M. — The  Alamagordo  St.  Ry.  Co. 
has  been  organized,  with  a  capital  of  $30,000,  to  build 
and  operate  a  street  railway  and  electric  light  sys- 
tem. Arthur  P.  Jordan,  Wm.  Hodge  and  Thad,  H. 
I.layford   of  Alamagordo,  are  Interested. 

OystiT  liuji,  L.  I.,  A',  y. — The  Highway  Comrs,  have 
granled  two  electric  ■  railway  franchises — one  to  the 
South  Shore  Traction  Co.  for  an  east  and  west  line 
running  through  the  lower  portion  of  the  town,  and 
another  to  Wllkins  K.  I'utnam  for  a  cross  Island  route. 

Itiitaiia  X.  y. — The  Aldermen  have  granted  a  fran- 
chise lo  the  liuffalo  &  Uepew  Electric  Ky.  Co.  for  the 
construction   of  Its  line  through   Batavlo. 

Tietobury,  N.  Y. — The'  Orange  County  Traction  Co. 
is  reported  to  be  considering  the  advisability  of  ex- 
tending its   lines  from   VValden  to  Montgomery. 

Little  Fulls.  N.  y. — It  is  stated  that  J.  M.  Karley, 
of  White  I'lains,  Is  forming  a  company  to  build  an 
electric   railway  from  Johnstown   to   Little   l<"alls. 

Hollcy,  N.  Y. — A  franchise  has  been  granted  the 
Albion  Electric  Ry.  Co.  to  build  an  electric  railway 
through  the  northern  part  of  the  village  of  Holley, 
crossing  Main,  Union  and  Canal  Sts. 

White  Pluins,  V.  Y. — Supreme  Court  Justice  KJogh. 
at  White  Plains,  has  signed  the  final  orders  granting 
a  franchise  to  the  New  York  &  Port  Chester  Electric 
Uy.  Co.  to  build  its  four-track  third-rail  rapid  transit 
system  over  the  highways  in  the  towns  along  the 
northern  shore  of  Long  Island  Sound.  The  company 
intends  to  build  a  road  from  I'ort  Chester  to  New 
York,  connecting  with  the  New  York  Subway. 

Hew  York,  N.  Y. — See  "Water." 

Medina,  N.  Y. — The  Union  Tractloa  Co,  recently  se- 
cured permission  from  the  State  K.  R.  Comn.  to  con- 
struct a  line  to  connect  Batavia,  Medina,  Lyndonvllle 
and  Olcott,  and  will  be  ready  In  a  few  days  to  re- 
ceive bids  for  construction  and  equipment.  It  will 
be  .50  miles  long,  and  principal  office  will  be  at 
Medina. 

Oak  Ifarhor,  O. — The  Council  has  granted  a  fran 
chlse  through  town  to  the  Toledo,  Port  Clinton  & 
Lakeside  Ry.  Co. 

Marion,  O. — M.  C.  Ayre,  of  Marion,  has  applied  to 
the  Co.  Comrs.  for  a  franchise  for  the  Mt.  Vernon,  Mt. 
Ullead  &  Western  Ry.  Co. 

Toledo,  O. — The  Toledo,  Bowling  Green  &  Southern 
Traction  Co.  is  planning  to  reconstruct  a  portion  of 
its  line  between  Findlay  and  Toledo  in  order  to  elimi- 
nate a  number  of  curves. 

The  Aldermen  have  granted  two  urdinances  to  the 
Toledo  Rys.  &  Light  Co.  to  extend  Its  Hues  on  Wayne 
St.  and  on  Starr  Ave.  and  E.  Broadway  St. 

The  Toledo,  Port  Clinton  &  Lakeside  Ry.  Co.  is  re- 
ported to  have  awarded  a  contract  to  the  Westing- 
house  Co.  for  its  electrical  equipment  and  to  the  Erie 
City  Iron  Wks.  Co.  for  engines  and  boilers. 

The  People's  Rapid  Transit  Co.  has  increased  its 
capital  to  $500,000.  It  is  claimed  that  right  of  way 
has  been  secured  from  Toledo  to  UreenviUe,  123  miles, 
and  that  construction  work   will    begin   May   1. 

The  Toledo  &  Chicago  Construction  Co.  has  been 
incorporated,  with  $10,000  capital  stock,  by  J.  R.  Sea 
grave,  J.  H.  Ainsworth  and  others,  to  have  charge  of 
the  construction  of  the  Toledo  &  Chicago  Interurban 
Ky. 

Portsmouth,  O. — The  Portsmouth  St.  Ry.  &  Light 
Co.  is  reported  to  be  planning  to  make  Important  ex- 
tensions to  its  system  in  Portsmouth.  The  company 
will  build  its  new  power  house  at  Mlllbrook  Park, 
near  Yorktown. 

Hamilton,  0. — Frank  Hughes,  of  Hughes  Station,  Is 
reported  interested  in  a  railway  from  Hamilton  to 
Lebanon  by  way  of  Hughes. 

Qalion,  O. — Chas.  Brumfleld,  of  Mansfield,  has  se- 
cured a  franchise  in  Gallon  for  the  proposed  electric 
railway  from  MansUeld  to  Gallon. 

Springfield,  O. — The  Bushnell  syndicate  Is  planning 
the  erection  near  Springfield  of  a  large  power  station 
with  which  to  operate  the  Springfield,  Troy  &  Plqua 
line  and  the  Springfield  &  Xenia  line,  recently  ac- 
quired by  the  syndicate. 

Newark,  0. — The  Columbus,  Buckeye  Lake  &  New- 
ark Traction  Co.  has  secured  a  franchise  for  the  ex- 
tension of  one  of  Its  local  lines  in  Newark. 

Cincinnati,  O. — The  Cincinnati,  Milford  &  Eastern 
Traction  Co.  has  completed  plans  and  specifications 
for  all  the  material  that  will  be  required  for  building 
and  equipping  the  road,  and  all  contracts  will  be 
closed  in  the  near  future. 

Elyria,  O. — The  Elyria.  LaGrange  &  Southern  Trac- 
tion Co.  has  been  incorporated,  with  a  capital  of  $80.- 
000,  by  F.  H.  Foster,  H.  J.  Ely,  and  others.    The  com- 

Eany  has  secnred  private  right  of  way  from  Elyria  to 
aGrange. 

Mt.  Vernon,  O. — The  .\ft.  Vernon,  Mt.  Rllead  & 
Western  Railway  Co.  is  stated  to  have  practically  se- 
cured all  franchises  and  rights  of  way  required.  W. 
C.  Bennett,  of  Mt.  Gllead,  is  one  of  the  promoters. 

Perintown.  0. — The  Cincinnati  &  Columbus  Traction 
Co.  is  having  plans  preiiared  for  a  power  station  to  be 
erected  at  I'erlntown.  with  sub  stations  at  Perlntown. 
Milford,  Fayettevllle  and  Hlllsboro.  Philip  C.  Swing, 
of  Cincinnati,  is  reported  interested. 

Greenville,  Pa. — The  Boro.  Council  has  granted  a 
street  railway  franchise  to  Ernest  Acheson  and  J.  V. 
Clark,  of  Washington.  Pa.,  and  W.  I.  Berryman,  of 
Pittsburg,  who  recently  purchased  the  plant  of  the 
fJreenvllle  Water  Co.  The  line  Is  to  be  a  local  one, 
and  Is  called  the  Greenville  &  WestsldC  St.  Ry. 

Ambridffe,  Pa. — A  correspondent  writes  that  the 
construction  of  an  electric  railway  through  this  new 
town  Is  under  consideration.  I.  A.  Gasteiger,  Engr. 
Id  Charge  of  all  work,  323  Rosedale  Ave.,  Pittsburg. 


Providence,  R.  I. — An  act  Incorporating  the  Western 
Rhode  Island  Ry.  Co.  has  been  passed  by  Legislature. 
The  company  Is  authorized  to  build  an  electric  rail- 
way from  a  point  on  the  line  of  the  Rhode  Island  Sub- 
urban Ry.  Co.  at  or  near  the  village  of  Hope,  In  the 
town  of  Sdtuate.  through  Sdtuate  and  the  towns  of 
Smlthlield.  Gloucester  and  BurrlUvllle,  to  a  point  on 
Wallum  Pond  In  said  tov^n  of  BurrlUvllle;  capital, 
$1,000,000,  Franklin  P.  Owen  and  Geo.  W.  Prentice 
are  the  Incorporators. 

Orccnvilli;  S.  (,'. — The  City  Council  has  granted  a 
franchise  to  Geo.  E.  Coughlln,  Jas.  F.  Wilson  and  as- 
sociates to  constrnct  an  electric  railway  between 
Greenville  and  Anderson. 

Beaumont,  Tex. — Edw.  Kennedy  has  secured  a  fran- 
chise for  the  construction  of  an  electric  railway  in 
this  city,  with  the  understanding  that  the  line  will 
be'  built  to   Sour  Lake. 

Bennington,  Tt. — A  charter  Is  stated  to  have  been 
granted  to  the  Bennington  &  North  Adams  St.  Uy. 
Co.  to  construct  a  line  about  20  miles  in  length ;  cap- 
ital, $150,000.  Geo.  F.  Graves,  of  Bennington,  Pres. 
First  Natl.  Bank,  Is  reported  Interested. 

Vlarksbnrg.  W.  Ya. — Clarence  M.  Watson,  of  the 
Con.solldatlon  Coal  Co..  and  J.  H.  Wheelrlght  are  re- 
ported to  have  purchased  the  electric  railway  of  Fair- 
mont and  Clarksburg,  W.  Va.  It  Is  reported  they  will 
build  a  connection  from  Monongah,  6  miles  out  of 
Fairmont,   to   Clarksburg,    26   miles. 

Morgantown,  W.  Va. — The  Comrs.  of  Monongahela 
and  Marlon  Counties  have  granted  the  Fairmont,  Mor- 
gantown &  Cheat  River  R.  R.  Co.  a  right  to  begin  at 
once  the  construction  of  an  electric  railway  connect- 
ing Fairmont,  Morgantown  and  the  Cheat  River  Val- 
ley with  the  Pittsburg,  McKeesport,  Connellsvllle  Ry. 

Stevens  Point,  Wis. — The  Wisconsin  River  Ry.  & 
I'ower  Co.  has  secured  a  franchise  for  a  street  rail- 
way through  the  city, 

RAILROADS. 

Gadsden,  Ala. — The  Seaboard  Air  Line  Is  reported 
to  have  a  corps  of  engineers  surveying  for  an  exten- 
sion from  Lock  Three  to  Gadsden.  W.  W.  Gwathmey, 
Jr.  Ch.  Engr.,  Portsmouth,  Va.    ' 

Central  City,  Colo.— The  Denver,  Yankee  Hill  & 
Western  Ry.  Co.  has  been  Incorporated,  with  a  cap- 
ital of  $500,000,  to  construct  a  railroad  from  Central 
City  to  Russell  Gulch  and  to  the  town  of  Alice.  In- 
corporators :  John  McShane  and  E.  B.  Seymour,  of 
Central  City ;  George  R.  Stewart,  of  Alice,  and  oth- 
ers. 

Washington,  D.  O. — A  press  report  states  that  bids 
will  be  received  on  May  11  by  W.  H.  Brown,  of  Phila- 
delphia, Pa,,  Ch.  Engr.  Pennsylvania  R.  R.,  for  the 
construction   of   2   tunnels   and   a   2-track    line  about 

5  miles  in  length.  This  is  th«  first  step  toward  the 
construction  of  the  Washington  terminal  and  union 
station. 

Apalachicola,  Fla. — A  charter  has  been  granted  to 
Chas.  B.  Duffy,  of  Worcester,  Mass.  H.  O.  Clements, 
of  Valdosta,  Ga.,  and  others,  for  the  construction  of 
a  railroad  from  Apalachicola  to  River  Junction,  Fla., 
a  distance  of  about  70  miles. 

Blueridge,  On. — A  charter  has  been  granted  tor  the 
Tennessee,  Georgia  &  South  Carolina  R,  R.  Co, :  cap 
Ital.  $250,000.  The  road  is  to  be  built  from  Blue- 
ridge', Ga.,  to  Anderson,  S.  C,  a  distance  of  about 
50  miles.     Wm.   A.   Frank,   Pres.,  Chicago,   III. 

Louisville.  Ky. — Local  press  reports  state  that  con- 
tracts will  be  let  about  May  15  for  the  construction 
of  the  steam  railroad  proposed  from  Cincinnati  to 
Louisville  via  Madison.     II.  L.  Jackson,  Ch.  Engr. 

Eustia,  Me. — The  Eustis  R.  R.  Co.  has  bee'n  Incor- 
ported,  with  a  capital  of  $4,S,000,  by  Fletcher  Pope, 
H.  F.  Beedy,  J.  H.  Byron,  and  others,  to  construct 
a  railroad  16  miles  in  length,  extending  from  the 
Phillips  &  Rangeley  line  In  Dallas  Plantation  through 
Longtown  and  Coplln  plantations  to  Redington  Town- 
ship. 

Baltimore,  Md. — A  press  report  states  that  It  Is 
proposed  by  the  Gould  syndicate  to  construct  390 
miles  of  railroad  between  tidewater  and  a  few  miles 
west  of  Pittsburg,  to  construct  terminals  at  Pittsburg 
costing  $1,250,000,  and  Invest  $3,000,000  in  docks 
and  lines  near  Baltimore,  as  well  as  $1,000,000  at  a' 
number  of  Virginia  points.  Extensive  suras  will  also 
be  Invested  In  Toledo,  where  the  Ann  .\rbor  syndicate 
will  co-operate  with  the  Wabash  to  connect  the  two 
lines.     Jos.   Ramsey,  Jr.,  Pres.,   St.  Louis,  Mo. 

Cloquet,  Minn. — A  press  report  states  that  the 
Weyerhaeuser  interests  propose  extending  the  Duluth 

6  Northeastern  B.  R.  (H.  C.  Hornby,  Mgr.,  Cloquet) 
from  Island  Lake,  on  Little  Cloquet  River,  to  Cloquet, 
.1  distance  of  25  miles. 

Decatur,  Miss. — A  charter  Is  stated  to  have  been 
granted  to  the  Gulf  &  Chicago  R.  E.  Co.  to  construct 
a  line  from  Decatur  to  .Tackson,  Tenn.  W.  A.  Lid- 
dell,  of  New  Albany,  Miss.,  and  C,  F  Morgan,  of  Rip- 
ley,  Miss.,  are  among  the   incorporators. 

jYeic  yorfc,  N.  Y. — The  Legislature  is  reported  to 
have  passed  bills  authorizing  the  enlargement  of  the 
terminal  of  the  New  York  Central  In  New  York  (Hen- 
nlng  Fernstrom,  Ch.  Engr.)  and  permitting  the  con- 
struction of  the  Pennsylvania  Railroad's  tunnel  ter- 
minal station  In  New  York  (W.  H.  Brown,  Ch.  Engr., 
Philadelphia,  Pa.). 

A  press  report  states  that  improvements  to  cost 
about  $1,000,000  are  contemplated  by  the  Central 
R.  R.  of  N.  J.  In  New  York  City.  Jos.  O.  Osgood, 
Ch.   Engr.,   Jersey  City,   N.   J. 

Ellicottville,  N.  Y. — The  Elllcottville,  Mansfield  & 
East  Otto  R.  R.  Co.,  of  Ellicottville  has  been  Incor- 
porated :  capital.  $300,000.  Directors  :  Chas.  C.  Locke, 
of  Randolph ;  Devln  S.  Laing  and  F.  H.  Holmes,  of 
East   Otto. 

Plymouth,  O. — It  Is  stated  that  the  Lake  Shore 
R.  R.  ("0.  will  soon  commence  the  construction  of 
additional  yards  at  Plymouth,  O. :  (10  car  tracks  will 
be  laid  ;  probable  cost  of  work,  $100,000. 

Sandusky.  0. — A  press  report  states  that  the  Chi- 
cago Short  Line  and  associate  railroads  will  build, 
from  Sandusky  to  Beaver,  Pa.,  and  construction  will 
begin  about  June  1. 


Cleveland,  O. — A  charter  has  been  granted  to  the 
Lake  Erie,  Ravenna  &  Southern  R.  R.  Co.,  of  Cleve- 
land, to  construct  and  operate  a  steam  railroad  be- 
tween Mentor  Marsh  and  Alliance ;  capital,  $00,000. 
J.  E.  Mosley,  E.  A.  Foote  and  VlrgU  P.  Kline  are 
among  the  Incorporators. 

The  Newburgh  &  South  Shore  By.  Co.,  of  Cleve- 
land, has  Increased  Its  capital  from  $25,000  to  $750,- 
000.  It  will  build  a  road  from  the  central  furnaces 
north  of  the  Erie  tracks  to  the  Newburgh  steel  works. 
A  rolling  lift  bridge  will  be  constructed  across  Cuya- 
hoga River.     C.  A.  Gallagher,  Gen.  Supt.,  Newburgh. 

Lorain,  0. — The  Lake  Erie  &  Southern  R.  R.  Co. 
has  Ijeen  Incorporated  at  Columbus,  with  a  capital  of 
$100,000.  The  road  will  extend  from  Lorain  through 
Amherst  and  Russia  Townships  to  or  near  Oberlln 
and   to   Wellington. 

Flushing,  O. — Local  press  reports  state  that  bids 
are  now  being  received  at  the  office  of  DIst.  Engr.  W. 

B.  Hanloa,  Cleveland,  <).,  for  the  work  of  making 
over  the  Baltimore  &  Ohio  road  from  Flushing  to 
Bellaire,  0.,  a  distance  of  32  miles.  The  work  will 
Involve  an   expenditure  of  over  $1,500,000. 

Port  Peny.  Pa. — A  charter  Is  reported  to  have  been 
granteil  to  the  Allegheny  &  Westmoreland  R.  B.  Co. 
for  the  construction  of  a  line  from  Port  Perry,  on 
the  main  line  of  the  Baltimore  &  Ohio,  to  a  point 
near  Mt.  Pleasant.  Pa.,  a  distance  of  about  28  miles. 
Directors  ;  W.  B.  Linn,  T.  B.  Franklin,  and  E.  S.  King, 
all   of  Philadelphia. 

Pittsburg.  Pa. — A  press  report  states  that  the 
Pittsburg,  Lisbon  &  Western  R.  R.  Co.  has  completed 
securing  rights  of  way  for  Us  north  and  west  exten- 
sions. The.  extensions  involve  about  31  miles  of  road, 
8  miles  of  which  will  be  heavy  and  extensive;  prob- 
able cost  of  work  said  to  be  $1,000,000.  K.  E.  Bar- 
Inger,   Supt.,   Lisbon,   O. 

Philadelphia,  Pa. — Local  press  reports  state  that 
bids  will  be  received  by  W.  H.  Brown,  of  Philadelphia, 
Ch.  Engr.  Pennsylvania  B.  R.  Co.,  for  work  on  six 
divisions.  Part  of  the  work  will  consist  of  changing 
the  line  of  the  road. 

Jasper,  Tenn. — It  Is  stated  that  the  Cumberland 
Mountain  Coal,  Iron  &  Ry.  Co.  will  construct  a  line 
from  Kismet  to  Jasper  or  South  Pittsburg.  J.  H. 
McCord,  Pres.,  West  Point,  Miss. 

■Jackson,  Tenn. — A  charter  has  been  granted  to  the 
Gulf  &  Chicago  R.  R,  Co.  to  construct  a  railroad  from 
near  Jackson  to  a  point  on  the  boundary  line  be- 
tween Tennessee  and  Mississippi,  in  Hardeman 
County ;  capital,   $50,000, 

Orondo.  Wash. — The  Washington  Ry,  Co.  has  been 
incorporated,  with  a  capital  of  $100,000,  to  construct 
a  railroad  from  Orondo,  on  the  upper  Columbia  via 
Waterville,  through  the  Big  Bend  wheat  district. 

Charleston,  W.  Va. — The  Imboden  &  Odell  R.  R.  Co. 
has  been  Incorporated,  with  a  capital  of  $500,000, 
to  build  and  operate  43  miles  of  railroad  in  Kanawha 
County,  W.  Va.     Edw.  S.  Jones,  Pres.,  Scranton,  Pa. 

Hoult,  W.  Va. — The  Fairmont  &  Colfax  R.  R.  Co. 
has  been  Incorporated  to  build  a  railroad  from  Hoult 
to  Colfax ;  capital,  $25,000.  Incorporators ;  Levi  B. 
Harr.  M.  F.  Hutchinson,  and  others,  ail  of  Fairmont, 
W.   Va. 

PUBLIC  BUILDINGS. 

Birmingham,  Ala. — It  is  stated  that  bids  are  want- 
ed .Mav  16  for  erecting  the  First  Christian  Church  at 
3d  Ave.  and  21st  St,  D.  A.  Helmlch,  Archt.,  306  N. 
19th  St. 

Denver,  Colo. — Varian  &  Edwards,  of  Denver,  have 
prepared  plans  for  a  3-story  brick  and  stone  building 
as  Home  for  Nurses  to  be  erected  on  19th  and  Pearl 
Sts.,  to  cost  $30,000. 

The  plans  of  T.  McLaren,  of  Colorado  Springs,  are 
stated  to  have  been  accepted  for  the  Colorado  build- 
ing for  the  La.  Purchase  Exposition.  The  structure 
will  be  70x90  ft.  and  cost  about  $25,000. 

Noroton,  Conn. — Bids  are  wanted  May  11  for  erect- 
ing an  addition  to  the  hospital  at  the  Soldiers'  Home. 
Henry  H.  Gallup,  State  Treas.,  Hartford. 

.4  thens,  Ga. — The  city  has  decided  to  undertake  the 
construction  of  the  City  Hall  under  the  direction  of 
J.  W.  Barnett,  City  Engr. 

Louisville,  Ga. — The  County  Bd.  of  Roads  and  Rev- 
enues is  reported  to  be  considering  the  erection  of 
a  court  house,  to  cost  $30,000. 

Moscow,  Idaho. — The  regents  of  the  Univ.  of  Idaho 
desire  a  general  plan  June  3  to  which  the  buildings 
required  by  the  future  growth  of  the  university  shall 
confi>rm  :  also  a  complete  set  Of  plans  for  a  combined 
armory  and  gymnasium,  to  cost  not  more  than  $25,- 
000.     Address  H.  T.  Condon,  Registrar. 

LcKiston,  Idaho. — Galbrath  &  Jone's,  of  Spokane, 
Wash.,  are  reported  to  have  been  commissioned  to 
prepare  plans  for  the  jail  in  addition  to  the  court 
house ;    probable    cost,    $40,000. 

.Monmouth,  III. — Bids  will  be  received  May  16  by 
the  Co.  Comrs.  for  furnishing  material  for  erecting 
an  Alms  House.  J.  A.  Beadle,  Archt,,  Galesburg.  J. 
D.    DIffenbaugh,   Chmn. 

Carthage,  111. — A  correspondent  writes  that  bids 
were  recentl.v  opened  and  rejected  for  the  Hancock 
County  Court  House,  and  new  bids  will  be  received 
by  the  Bd.  of  Superv.  recently  elected ;  probable  coat, 
$100,000. 

Richmond,  Ind. — Contracts  are  about  to  be  let  for 
a  home  for  the  Sisters  of  St.  Marys  Parish,  to  cost 
$20,000.     .Architects,  Marlatt  &  Co.,  of  Richmond. 

Grecncastlc,  Ind. — P.  F.  Stoner,  Co.  Aud.,  writes 
that  the  plans  of  J.  W.  Gaddls,  of  Vincennes,  have 
been  accepted  for  the  court  house ;  probable  cost, 
$200,000. 

Logansport,  Ind. — It  la  stated  that  Judge  D.  D. 
Dykeman  will  erect  a  hospital  for  this  city;  probable 

cost.   $50,000. 

Lafayette.  Ind. — Plans   for  the  4-story  brick  \'.    M. 

C.  A.  building  to  be  erected  here  have  been  accepted 
by  the  bulldulg  committee;  estimated  cost,  $50,000. 
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Indianapolia.  /»<».— Bids  will  soon  be  received  for 
the  erection  of  a  market  house  here,  to  cost  ?30,OO0. 

Plans  are  about  to  be  prepared  for  the  Indiana 
Building  to  be  erected  at  the  St.  Louis  Exposition ; 
appropriation,  $150,000.  Newton  W.  Gilbert,  of  Ft. 
Wayne,  Pres.  Bd.  of  Comrs. 

Remten,  la. — It  Is  stated  that  the  Catholics  pro- 
pose erecting  a  $75,000  church.  Rev.  F.  X.  Schulte, 
Pastor. 

Osatcatomit.    Kuii. — Bids    are    wanted    May    4    for 
erecting  an  ice  and  cold  storage  plant  of  20  tons  ca- 
aclty  at  the  Osawatomie  State  Hospital.     L.  L.  Uhls, 
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Kmporia.  Kan. — It  is  stated  that  bids  are  wanted 
by  the  Co.  Comrs.  until  May  12  for  erecting  a  jail  and 
sherllTs  residence.  C.  W.  Squires,  Archt.,  013  Ex- 
change St.  :  W.    F.    Eggers,  Co.  Clk. 

LouUrUle,  Ky. — Andrew  Carnegie  Is  stated  to  hav« 
offered  this  city  $250,000  for  the  erection  of  a  library. 

Baltimore,  Ifd. — It  is  stated  that  the  Calhoun  St. 
Disciples  will  erect  a  $40,000  edifice.  Kev.  Peter 
Ainslle,  Pastor.     Chas.  E.  Cassell,  Archt. 

ifarlboro,  ilasit. — The  Bd.  of  Aldermen  is  reported 
to  have  voted  to  rebuild  the  city  hall  recently 
burned;  estimated  cost,  $75,000. 

Jackson,  Mich. — Bids  will  be  received  May  19  by 
the  Carnegie  Library  Com.  for  erecting  a  library.  B. 
L.   Carlton,   Secy. 

Perham,  Uinn. — The  Catholic  Society  Is  stated  to 
have  decided  to  erect  a  church,  to  cost  about  $30,000. 
Rev.  Father  Schout,  Pastor. 

JfoJificello,  ilise. — Bids  are  wanted  June  1  for  erect- 
ing a  county  Jail  at  Montlcello.  W.  H.  Sprights,  Clk. 
Bd.   Superv. 

Uoberly,  Mo. — Bids  are  wanted  May  14  for  erect- 
ing a  library.  Legg  &  Holloway,  Archts..  715  Locust 
St.,   St.  Louis. 

Fulton,  Mo. — Gen.  it  F.  Bell  is  reported  to  have 
submitted  plans  for  the  State  Hospital  for  the  In- 
sane, to  cost  about  $35,000. 

St.  Joaeph,  Mo.— The  Congregation  of  the  First 
Methodist  Church-  is  reported  to  be  considering  the 
erection  of  an  edifice,  to  cost  about  $50,000.  Rev.  B. 
F.  Crissman,  Pastor. 

Slbany,  H.  Y. — Local  press  reports  state  that  bids 
will  probably  be  received  by  the  Bd.  of  Contract  & 
Supply  until  May  11  for  erecting  a  hospital  for  con- 
tagious diseases.     Appropriation,   $40,000. 

Veic  York,  y.  Y. — Bids  will  be  received  May  7  by 
Uumer  Folks,  Comr.  Dept.  of  Pub.  Charities,  for  fur- 
ulshlng  material  for  erecting  a  reception  hospital  on 
Randall's  Island;  also  a  solarium  at  the  Metropolitan 
lli>8pital,  Blackwell's  Island. 

Brooklyn,  2i.  Y. — The  following  bids  were  opened 
.\lir.  29  by  Thos.  Sturgis.  Fire  Comr.,  for  a  building 
for  Engine  Co.  146  on  E.  23d  St.,  near  Voorhees  Ave., 
Slieepshead  Bay,  and  one  for  No.  145,  on  W.  8th  St., 
near  Sheepshead  Bay  Road  :  Jas.  McFerran,  $59,683  ; 
Geo.  Hlldebrand,  *07.5.'>0  ;  D.  J.  Ryan,  $68,600  ;  Tol 
mie  &  Kerr.  $74,292  ;   \Vm.  Home  Co.,  $82,398. 

Millemburg,  O. — Bids  are  wanted  May  18  for  fur- 
nishing material  for  erecting  a  hospital  at  the  Co.  In- 
firmary.    M.  C.  Mackey.  Co.  And. 

Columbus,  0. — Bids  will  be  received  May  21  by  the 
Ohio  Comn.  for  the  Louisiana  Purchase  Exposition 
for  furnishing  material  for  erecting  the  Ohio  building 
for  the  St.  Louis  Purchase  Exposition.  Frank  L. 
Packard,  Archt.,  New  Hayden  Bldg.  S.  B.  Rankin, 
Executive  Comr. 

Bids  will  be  received  May  18  for  erecting  the  East- 
wood Congregational  Church.  Frank  L.  Packard, 
Archt.,  Uayden  Bldg. 

Bids  win  be  received  May  13  fdr  ventilating,  gas 
fixtures  etc.,  for  Senate  Chamber  and  House  of  Rep- 
resentatives, Ohio  State  Capitol.  Frank  L.  Packard, 
Archt,  Hayden  Bldg. 

ChilUcothe,  O.— Bids  will  be  received  May  16  for 
erecting  a  stone  Methodist  Episcopal  Church.  Frank 
L.   Packard,  Archt.,   Hayden  Bldg. 

aallipolii,  O. — Frank  L.  Packard,  Archt.,  Colum- 
bus, writes  that  the  contract  for  furnishing  material 
and  erecting  cottages  "A"  to  "E,"  also  farmhouse 
for  the  Ohio  State  Hospital  for  Epileptics,  bids  for 
which  were  received  by  Bd.  of  Trus.  Apr.  23,  has 
been  awarded  to  Caldwell  &  Drake,  of  Columbus,  Ind., 
tor   $68,998. 

Cincinnati,  O. — Elzner  &  Anderson,  18  E.  4th  St., 
are  stated  to  be  preparing  plans  for  a  building  for 
the  elephants  of  the  Zoological  Garden ;  approximate 
cost,  $60,000. 

Toledo,  0. — Cram,  Doodhue  and  Ferguson,  of  Bos- 
ton, Mass.,  are  stated  to  have  been  selected  to  pre. 
pare  plans  for  an  edifice  for  th«  Congregation  of  St. 
Mark's  Church,  to  cost  $40,000. 

Bradford,  Pa. — Bids  will  De  received  May  11  by  A. 
J.  Bond,  Cbmn.  Bldg.  Com.,  for  erecting  an  opera 
boose  exclusive  of  foundation ;  estimated  cost,  $85,- 
000. 

Philadelphia,  Pa. — It  is  stated  that  plans  are  be- 
ing prepared  for  4  buildings  for  Hahnemann  Hos- 
pital ;  cost  In   all.  $300,000. 

IturrillviUe,  It.  I. — It  U  stated  that  bids  are  want- 
ed May  14  for  erecting  a  sanitorium.  C.  A.  Potter, 
fbmn.  Comn. 

Darlington,  8.  C. — Competitive  plana  and  specifica- 
tions win  be  received  May  16  by  the  Bd.  of  Co.  Comrs. 
for  erecting  a  court  house.  W.  A.  Dowling,  Co. 
Superv. 

Richmond,  Va. — The  Church  of  the  Covenant  (Rev. 
J.  Calvin  Stewart,  Pastor)  will  erect  ft  new  edifice. 
Plana  not  yet  prepared. 


Whitetcater,  Wis. — Bids  will  be  received  May  5  by 
N.  M.  Llttlejohn,  Pres.  Bd.  of  Trus.,  Whitewater  Me- 
morial Library  Assoc,  for  erecting  a  library.  Claude 
&  Starck,  Archts.,  Madison. 

Winnipeg,  Man. — It  is  stated  that  bids  are  wanted 
May  15  for  erecting  a  stone  church.  Address  J.  J. 
W.  Bell,  Hlcksvale,  P.  O.  Assa. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Birmingham.  Ala. — It  Is  stated  that  a  site  has  been 
selected  for  the  erection  of  the  Y.  M.  C.  A.  building ; 
probable   cost,   $75,000. 

San  Francisco,  Oal. — Chas.  J.  Rousseau  is  stated  to 
have  prepared  plans  for  a  6-story  building  to  be 
erected  at  Bush  and  Powell  Sts.,  for  M.  Fleiaher ; 
estimated    cost,    $80,000. 

Springfield,  Mass. — W.  B.  Reid,  of  Holyoke,  Is  pre- 
paring plans  for  a  block  of  32  flats,  4  stories  high,  to 
be  erected  on  State  St.,  for  A.  A.  and  S.  T.  Bael. 

Boston,  Mass. — A  permit  has  been  issued  for  the 
erection  of  an  annex  to  the  Waiter  Baker  &  Co.  choco- 
late mill  at  Dorchester,  to  be  of  brick,  158x33  ft., 
and  3  stories  high.  Architects,  Wlnslow  &  Bigelow, 
3  Hamilton  PI.  Builder,  Jas.  Smith,  166  Devonshire 
St. ;  estimated  cost,  $25,000. 

Flint,  Mich. — Pratt  &  Haeppe,  of  Bay  City,  are 
about  to  receive  bids  for  a  new  hotel  for  W.  A.  Pat- 
terson,  of  Flint,  Mich. 

St.  Louis,  Mo. — Thos.  J.  Prosser  is  stated  to  have 
prepared  plana  for  a  300x200-ft.  temple  for  the 
World's  Fair  Fraternal  Bldg.  Assn. ;  estimated  cost, 
$200,000.     Noah  M.   Glvan,  Pres.  Bd.   of  Dlr. 

Kansas  City,  Mo. — J.  O.  Hogg,  Heist  Bldg.,  has 
prepared  plans  for  a  $20,000  barn  for  the  Depot 
Transfer  Co.,  to  be  erected  on  4th  and  Wyandotte 
Sts. 

J.  H.  Hamrick,  Jr.,  will  erect  brick  dwellings  at 
3624  to  44  Wyandotte  St.,  to  cost  about  $60,000. 

A.  Van  Brunt  &  Bro.,  716  Delaware  St.,  are  the 
architects  for  a  brick  store  to  be  erected  at  1009  W. 
64th  St.  for  the  Seweli  P.  &  G.  Co.,  to  cost  $38,000. 

W.  L.  Bell,  Mgr.  Century  Theater,  Is  reported  to 
be  considering  the  erection  of  a  theater  here,  to  cost 
$125,000. 

The  Scottish  Rite  Masons  are  reported  to  have 
had  plans  prepared  for  a  temple  to  be  erected  at  15th 
and   Troost  Sts. ;   probable  cost,   $50,000. 

Buffalo,  N.  Y. — It  Is  stated  that  the  University  Club 
has  decided  to  erect  a  building  at  Delaware  Ave.  and 
Allen  St.,  to  cost  about  $50,000. 

New   York,  N.    Y. — See   "Railroads." 

Columbus,  O. — The  Bronson  Blk.  and  the  Union 
Clothing  Co.'s  building  are  reported  destroyed  by  Are 
Apr.   26. 

Bids  will  be  received  May  6  for  remodeling  the 
Hayden-Clinton  National  Bank.  Frank  L.  Packard, 
Archt.,    Hayden    Bldg. 

Cincinnati,  0. — The  Harrison  Estate  is  stated  to 
have  decided  to  erect  a  10-story.  57xl00ft.  building 
on  4th  St. ;  estimated  cost,  $100,000. 

St.  Marys,  0. — C.  W.  Schmehl,  Secy.  Shawnee  Tem- 
ple Co.,  writes  that  the  contract  for  erecting  the 
I.  O.  O.  F.  temple  at  E.  Spring  and  Spruce  Sts.  (bids 
opened  Apr.  9)  has  bee'n  awarded  to  W.  F.  Brodbeck. 
of  St.  Marys,  for  $10,929,  Including  heating  and 
plumbing. 

Cincinnati,  0. — Saml.  Hannaford  &  Sons,  Hulbert 
Blk.,  are  reported  to  have  prepared  plans  for  a  build- 
ing to  be  erected  at  5th  St.  and  Bway.  for  John  Van 
Rouge  Co. ;   probable  cost,  $100,000. 

Philadelphia,  Pa. — Newman  &  Harris  are  stated  to 
have  been  selected  to  prepare  plans  for  a  6-story 
building  to  be  erected  at  32  N.  11th  St.  for  H.  C. 
Kahn ;    probable   cost,    $30,000. 

Philadelphia.  Pa. — Wm.  .T.  Gllmore  Is  reported  to 
have  purchased  a  site  at  15th  and  Chestnut  Sts.,  for 
the  erection  of  a  theater  thereon ;  probable  cost, 
$200,000. 

Ambridge,  Pa. — Numerous  business  buildings  and 
dwellings  are  about  to  be  constructed  at  the  new  town 
of  Ambridge  I.  A.  Gastelger,  323  Rosedale  Ave., 
Pittsburg,   Bngr.   in  Charge. 

Allegheny,  Pa. — Ellsworth  Dean,  331  4th  St.,  Pitts- 
burg, Is  reported  to  be  preparing  plans  for  a  6-story, 
54xl00-ft.  building  to  be  erected  on  Federal  St.  for 
Boggs  &  Buhl. 

York,  Pa. — John  D.  Mlshler  Is  reported  to  have  de- 
cided to  erect  an  opera  house  here,  to  cost  $100,000. 

Roanoke,  Va. — The  Norfolk  &  Western  R.  R.  Co. 
(Gen.  P.  Johnson,  Div.  Supt. )  Is  stated  to  have  pre- 
pared plans  for  an  addition  to  the  round  house,  to 
cost  about  $150,000. 

Edmonton,  Alberta,  N.  W.  Ter.—J.  H.  Johnson  is 
preparing  plans  for  75x100  brick  and  stone  business 
block,  for  C.   Sandlson  to  cost  about  $25,000. 

SCHOOLS. 

Los  Angeles,  Cal. — It  is  reported  that  the  follow- 
ing architects  have  been  selected  by  Bldg.  Com.  of 
City  Council  to  prepare  plans  for  the  following 
schools :  Polytechnic  High  School,  Burnbam  &  Blles- 
ner,  $200,000 ;  Westlake  School,  Solano  Ave.,  $59,200, 
Hudson  &  Munsell ;  30th  St.  and  Custer  St.  Schools, 
$35,900,  E.  Weisser;  28th  St.,  $28,800,  Train  &  Will- 
lams;  Prospect  Park  and  Hostetter  St.,  $23,900, 
Thornton  FltzHugh ;  Harper  and  Casco  St.  Schools, 
$21,900. 

Son  Francisco,  Cal. — An  ordinance  Is  stated  to  have 
been  passed  providing  for  the  erection  of  17  schools. 

Pocatello,  Idaho. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Trus.  until  May  12  for  erecting  a  dor- 
mitory for  the  Academy  of  Idaho.  C.  G.  Rose,  Secy. 
pro  tern. 


New  Albany,  Ind. — It  is  stated  that  bids  will  soon 
be  received  for  the  erection  of  the  high  school  at  E. 
.Spring  and  6th  Sts. ;  probable  cost,  $75,000. 

Richmond,  Ind. — It  Is  proposed  to  erect  a  510,900 
addition  to  the  high  school.  Wm.  Kaufman,  Archt, 
Hutchinson  Blk. 

Bedford,  Ind. — Bids  will  be  received  May  18  by 
the  Bedford  School  City  for  remodeling  and  erecting 
an  addition  to  the  high  school  in  W.  Bedford.  M. 
Prltchett,  Archt,  "K"  and  14tb  Sts. ;  bids  will  also 
be  received  June  16  for  erecting  an  8-room  school  in 
E.  Bedford.     S.  B.  Lowe,  Secy. 

Ft.  Dodge,  la. — ReV.  E.  Heelan,  Pastor  Sacred 
Heart  Church,  writes  that  the  contract  for  erecting 
a  2-story  and  basement  brick  parochial  school  (bids 
opened  Apr.  23)  has  been  awarded  to  W.  J.  Zitterell, 
of  Webster  City,  for   $15,475. 

Orono,  Me. — Bids  will  be  received  May  6  by  Geo. 
Emory  Fellows,  Pres.  Univ.  of  Maine,  for  the  mason 
work  on  foundation  for  an  engineering  building  for 
the  Univ.  of  Maine.  Thomas  &  Crowell,  Archts.,  Ban- 
gor. 

Wenham,  Mass. — The  citizens  are  stated  to  have 
voted  to  erect  a  school  at  Cherry  and  Main  Sts.,  to 
cost  $15,000. 

No.  Chelmsford,  Mass. — It  Is  stated  that  bids  are 
wanted  May  5  by  the  Co.  Comrs.  for  erecting  a  dor. 
mltory  building  at  the  truant  school.  H.  P.  Graves, 
Archt.,  40  Middlesex  St..  Lowell. 

Attleboro,  Mass. — It  Is  stated  that  bids  are  wanted 
by  the  School  Bd.  until  May  5  for  erecting  an  exten. 
sion  to  the  high  school  at  Bank  and  Peck  Sts.  C.  E. 
Bliss,  Chmn..  20  Peck  St 

East  Boston,  Mass. — Bids  will  be  received  May  4  by 
the  Sehoolhouse  Comrs.  for  masonry,  etc. ;  also  in- 
stalling plumbing  system  in  the  old  E.  Boston  High 
School.     B.  CUpston  Sturgis,  Chmn. 

St.  Paul,  Minn. — B.  J.  Daly,  36  W.  Lawson  St.,  has 
secured  contracts  for  erecting  the  Davis  School,  for 
$12,921,  and  an  addition  to  Irving  School,  for  $25,- 
939. 

Meridian,  Miss. — It  Is  stated  that  the  East  Missis- 
sippi Female  College  recently  destroyed  by  fire  will 
be  rebuilt,  at  a  cost  of  about  $75,000. 

Holla,  Mo. — Bids  will  be  received  May  11  by  Dr. 
John  D.  Vencll.  Chmn.  of  the  Executive  Com.,  510 
Pine  St.,  St.  Louis,  for  completing  the  new  main 
building  of  the  State  School  of  Mines  and  Metallurgy, 
including  heating,  plumbing,  electric  wiring,  etc.  Van 
Brunt  &  Howe,   Archts.,  Kansas  City. 

New  Brunswick,  N.  J. — New  Jersey  Hall  of  the  Rut- 
gers College  is  reported  destroyed  by  lire  .\|)r.  23. 

New  York,  N.  Y. — See  "Water." 

Brooklyn,  N.  r.--Jas.  Fay,  205  E.  51st  St.,  New 
York  City,  has  secured  the  contract  for  sanitary  work 
in  School  142,  Boro.  of  Brooklyn,  for  $14,987,  and 
Hartman  &  Horgan,  2S7  4th  Ave.,  New  York  City, 
for  sanitary  work  and  improvements  to  Schools  27 
and  43,  Boro.  of  Brooklyn,  at  $7,470  and  $17,800  re- 
spectively  (bids  opened  Apr.  27). 

Bids  will  be  received  May  11  by  C.  B.  J.  Snyder. 
Supt.  of  School  Bldgs.,  N.  Y.  City,  for  sanitary  work 
and  alterations  in   school   No.   84. 

New  York,  N.  Y. — The  Otis  Elevator  Co..  71  Bway., 
bid  $14,950  for  Installing  elevators  in  Morris  High 
School,  Boro.  of  Bronx,  bids  opened  Apr.  27. 

Bids  will  be  received  May  11  by  C.  B.  J.  Snyder. 
Supt.  of  School  Bldgs.,  for  sanitary  work  in  school 
No.  23.   Boro,   Bronx. 

Alexandria  Bay,  N.  Y. — ^Williams  &  Johnston,  of 
Ogdehsburg,  have  prepared  plans  for  a  6-room  addi- 
tion to  the  old  school  at  this  place.  A.  H.  Houghton, 
Chmn.    School   Bd. 

Long  Island  City,  L.  I  N.  Y. — Bids  will  be  re- 
ceived May  11  by  C.  B.  J.  Snyder,  Supt.  of  School 
Bldgs.,  N.  Y.  City,  for  sanitary  work  and  alterations 
in   school   No.  51,  Boro.  Queens. 

New  Brighton,  N.  Y. — Bids  will  be  received  May  11 
by  C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  N.  Y.  City, 
for  sanitary  work ;  also  installing  ventilating  and 
heating  apparatus  in  school  No.  34,  Boro.  Richmond. 

Marinetta,  0. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Educ.  until  May  21  for  furnishing  sani- 
tary plumbing,  steam  heating  and  ventilating  system 
in  the  Norwood  school.     C.  H.  Danford,  Clk. 

Columbus,  O. — Bids  will  be  received  May  23  by 
Luclan  Livingston,  Clk.  Bd.  of  Educ.  of  Marlon  Town- 
ship, P.  O.  Columbus,  for  erecting  a  4-room  school  In 
Dlst.  No.  6.  D.  Belbel,  Archt,  Rms.  61  and  62  Eber- 
ly  Blk. 

Martins  Ferry.  0. — Bids  are  wanted  May  14  for 
erecting  a  school.     Address  S.  F.  Dean. 

Oreen,  O. — Bids  will  be  received  May  16  by  the  Bd. 
of  Educ.  for  erecting  a  school.     Oscar  Ellis,  Clk. 

Cleveland,  O. — Bids  are  wanted  May  18  for  fur- 
nishing material  for  erecting  a  school  on  Frultland 
Ave.,  including  gasflttlng.  plumbing  and  sewers ;  also 
a  school  on  Mill  St..  Including  ventilating,  heating, 
plumbing,  sewers,  gasflttlng,  structural  Iron  and  steel, 
flreprooflng,  electric  wiring,  etc.  Starr  Cadwallader, 
School   Dlr.    Bd.   Educ. 

aicnville,  O. — Bids  will  be  received  May  21  by  C. 
A.  Judson,  Clk.  Bd.  of  Educ,  for  furnishing  material 
for  erecting  a  12-room  brick  school,  including  ven- 
tilating, heating,  plumbing,  sewers  and  gas  flttlng. 
structural  Iron  and  steel,  flreprooflng,  electric  wiring, 
etc.  F.  S.  Barnum  &  Co.,  Archts.,  Rose  Bldg.,  Cleve- 
land, O. 
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Reading,  Pa. — Contracts  for  erecting  schools  have 
been  awarded  as  follows  :  To  D.  E.  Dampman,  for  a 
12-room  school  at  10th  and  Green  Sts.,  for  $29,804, 
and  to  Geo.  Melnholz,  for  a  4room  school  on  Maple 
and  Cotton  Sts.,  for  ?11,543. 

Anderson,  S.  C. — Bids  will  be  received  May  7  by 
the  Bldg.  Com.  for  erecting  a  brick  school.  Thos.  C. 
Walton,   Secy. 

Vharhstun,  s.  C— Bids  will  be  received  May  9  by 
the  Com.  of  City  Bd.  Pub.  School  Comrs,  for  remod- 
eling the  -Memminger  school.  A.  W.  Todd,  Archt.. 
No.  28  King  St.     Jas.  Simons,  Chmn. 

STREET     CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Ehcood,  Ind. — A  press  report  states  that  a  garbage 
plant  is  to  be  constructed  here  at  a  cost  of  $35,000. 
W.  C.   Smith,  Mayor. 

BurUngton,  la. — E.  Steece,  City  Engr.,  writes  that 
the  contract  for  hauling  garbage  has  been  awarded 
to  Herman  Helimuth  at  $4  per  day,  and  for  the  dump- 
ing ground  to  Fred.  Suesens  at  $38  per  yr.  (bids 
opened  Apr.  6). 

Kearny,  H.  -1. — The  Newark  Sanitary  Reduction 
Co.,  of  Newark,  has  petitioned  the  Bd.  of  Health  foi- 
permission  to  opefate  a  garbage  reductory  in  Kearny. 

Richmond,  8.  I.,  N.  Y. — The  Mayor  has  signed  the 
lesolutlon  authorizing  the  issue  of  corporate  stock 
for  the  Bureau  of  Street  Cleaning,  in  Kichmond  Boro., 
as  follows  :  $25,000  for  a  crematory  ;  $45,000  for  two 
stables,  horses,  carts,  etc.,  and  $20,000  for  dumps, 
track  and  car  equipments. 

Brooklyn,  N.  Y. — Bids  will  be  received  May  12  by 
.John  McG.  Woodbury,  Comr.  of  Street  Cleaning,  N.  \. 
City,  for  collecting  and  removing  garbage  and  kindred 
refuse  from  Sept.  1.  1903,  until  Jan.  1,  1904 ;  bids 
will  also  be  received  May  13  (readvertisement)  for 
completing  an  abandoned  contract  for  collecting  and 
removing  garbage  and  kindred  refuse  for  the  period 
of  1  year,  beginning  Sept.  1,  1902. 

ileadville.  Pa. — A.  C.  Pardee.  City  Clk..  writes  that 
I  he  time  for  receiving  bids  (or  erecting  a  brick  build 
ing  to  enclose  garbage  crematory  has  been  extended 
to  May  6. 

GOVERNMENT  WORK. 

Montiiomery,  Ala. — Bids  will  be!  received  by  the 
Super.  Archt.,  Jas.  Knox  Taylor,  Treas.  Dept.,  Wash- 
ington, D.  C,  until  June  1  for  the  construction  (ex- 
cept heating  apparatus)  of  the  extension  to  the  U.  S. 
Court  House,  Post  Office,  etc.,  at  Montgomery. 

Hot  Springs,  Ark. — Bids  are  wanted  May  7  (read- 
vertisement) for  remodeling,  enlarging,  etc.,  the  free 
bath  house  on  the  Hot  Springs  reservation.  E.  A. 
Hitchcock,  Secy.  Dept.  of  Interior,  Washington,  D.  C. 

Ft.  Roaecrans,  Cal. — Capt.  Edgar  Jadwln,  Corps 
Engrs.,  U.  S.  A.,  Los  Angeles,  writes  that  the  con- 
tract for  a  power  house  (bids  opened  Apr.  8)  has  been 
awarded  to  Sloan  &  Gray,  220  Henne  Bldg.,  Los  An- 
geles,  Cal.,  for  $4,900. 

Denver,  Colo. — The  following  bids  were  opened  on 
Apr.  28  by  R.  E.  Preston,  Acting  Dir.  of  Mint,  Wash- 
ington, D.  C,  for  the  installation  of  an  electric  light 
and  power  plant  In  tl.  S.  Mint  Bldg.,  Denver :  Provi- 
dence Eng.  Wks.,  Providence,  R.  I.,  $64,937 ;  Allis 
Chalmers  Co.,  New  York,  N.  Y.,  $80,000;  Electrical 
.Machine  Co.,  Minneapolis,  Minn.,  $76,500,  and  Minne- 
apolis  Steel  Co.,  Minneapolis,   Minn.,  $76,500. 

New  London,  Conn. — The  following  bids  were 
opened  by  Maj.  Chas.  F.  Powell,  Corps  Engrs.,  V.  S. 
A.,  Apr.  23  for  dredging  Quinnlpiac  and  Mill  Rivers, 
Conn. — a.  Sec.  1,  40,000  cu.  yds. ;  b.  Sec.  2,  10,000 
cu.  yds. ;  0,  Sec.  3,  160,000  cu.  yds. :  d.  Sec.  4,  107,000 
cu.  yds.,  price  given  per  cu.  yd. :  Wm.  H.  Taylor,  Jer- 
sey City,  N.  J.,  u,  15  cts. ;  6,  35  cts. ;  c,  15  cts. ;  d,  17 
cts.  (recommended  for  acceptance).  International 
Contr.  Co..  New  York,  N.  Y.,  a,  16  cts. ;  6,  40  cts.  : 
c,  14%  cts. ;  d,  22%  cts.  Morris  &  Cummlngs  Dredg- 
ing Co.,  Ne-w  York,  N.  Y.,  a,  18  cts. ;  6,  40  cts. ;  c,  18 
cts.;  d,  30  cts. 

Washington,  D.  O. — The  following  bids  were  opened 
by  the  Superv.  Archt.,  TrSas.  Dept.,  Apr.  23  for  vaults, 
cashroom,  etc.,  in  U.  S.  Treas.  Dept.  Bldg. :  L.  H. 
Miller  Safe  &  Lock  Co.,  Baltimore,  Md.,  $35,350,  and 
Henry  Holt  Marine  Co.,  Hamilton,  O.,  $22,041. 

Bids  are  wanted  May  8  for  furnishing,  electric  fit- 
tings and  materials,  electric  wires  and  cables,  Incan- 
descent electric  lamps,  etc.,  to  the  U.  S.  Bidgs.  un- 
der its  control  east  of  the  Rocky  Mountains  during 
the  fiscal  year  ending  June  .30,  1904.  H.  A.  Taylor, 
Acting  Secy.,  Treas.  Dept. 

Ft.  Pickens,  Fla. — W.  B.  Cole,  Q.  M.,  Ft.  Barran- 
cas, writes  that  the  contract  for  an  electric  lighting 
svstem  at  Ft.  Pickens  (bids  opened  Apr.  4)  has  been 
awarded   to   P.  R.   Pearl,  of  Pensacola,   Fla. 

Ft.  McKee,  Fla. — Bids  are  wanted  May  15  for  con- 
structing, including  heating  and  electric  wiring  lava- 
tory ;  also  plumbing  set  Officer's  quarters  and  bar- 
racks buildings  at  this  post.  Address  W.  E.  Cole, 
Q.  M.,  Ft.  Barrancas,  Fla. 

Des  Uoines,  la. — Bids  are  wanted  May  26  for  con- 
structing roads,  walks  and  drains  at  Ft.  Des  Moines. 
Address  Maj.  R.  B.  Turner,  Q.  M.,  Observatory  Office 
Bldg. 

Richmond,  Ky. — The  following  bids  were  opened  by 
.Superv.  Archt.,  Treas.  Dept.,  Washington,  D.  C.  on 
Apr.  27  for  completing  the  U.  S.  Post  Office  at  Rich- 
mond ;  Todd  St,  Son.  Richmond.  $17.281 ;  The  Buckeye 
Car  Co.,  Toledo.  $17,420;  Clark  &  Howard.  Lexington, 
$15,958;  Bailey  &  Koehner,  Hendrtson,  Ky.,  $16,296. 

Annapolis,  Md. — Bids  will  be  received  May  6  (re- 
ndvcrtlsementj  by  H.  C.  Taylor.  Ch.  of  Bureau  of 
Navigation,  Navy  Dept.,  Washington,  D.  C,  for  pav- 
ing at  th«  U.   S.  Naval  Academy,  Annapolis. 

Boston,  Mass. — Capt.  Harry  Taylor,  Corps  Engrs.. 
II.  8.  A.,  writes  that  the  following  bids  wers  opened 
on  Apr.  25  for  furnishing  Portland  cement  (0)  3,500 
bbls.   at   Little    Harbor,    N.    H. ;    (6),   8,000   bbls.     at 


Boston,    1st  figures   If  delivered   by   bbl.   per  bbl.,   2d  MISCELLANEOUS. 

f,?n ''^„^  lL^f%"%%  '^nf^^^f^d'^fla  n8^"v^"  0°'Naah'  Cro"""'  Blx,n>.  la.-n  Is  stated  that  bids  are  want- 
ton,  »  and  6    $2  28,  and  «  and  S,  $2.08.     W.  G.  Nash,  ^^  j^^     35  for  constructing  the  Fensler  ditch,  requlr- 

Boston,     a,    $2.60       0,    $2.50,    and    a,    »2..S0  ,     0,    ?J.iO.  ,          -hj,,,).   17  nnn  mi     vda     nV  eTcnvntlnn        R     V     InnM 

Waldo  Bros.;  Boston,  a,  $2.41 ;  6,  $2.39,  and  a.  $2.28 ;  '"8  'f^f-  ^T>^»  <^  yd"-  0'  excavation.     R.  V.  innes. 

b,   $2.24.  ^^-    •*     • 

The  Rockport  Granite  Co.  and  Pigeon   Hill  Granite  Baltimore,  Md. — Local  press  reports  state  that  the 

Co.,  of  Rockport,  bid  at  the  same  time  for  12,600  cu.  Western   Maryland   R.   R.   Co.   will   soon   let   the  con- 

yds.  broken  stone,  $1.85  per  cu.  yd.  tract    for    dredging    Patapseo    River,    at    the   site    of 

the  new   docks.     The  work   will  Involve  the  dredging 

Pipestone,  Minn. — Bids  will  be  received  May  22  by  of  approximately  500,000  cu.  vds.  of  material.     S.  M. 

the  Comrs.  of  Indian  Affairs,  Dept.  of  Interior,  Wash-  Manifold,   Gen.  Supt.,  Baltimore. 

Ington,  D.   C,  for  furnishing  material  for  construct-  ,,„.„,  ^     ,. 

Ing  an  addition  to  a  stone  dormitory,  including  steam-  Jveic  York,  S.  Y. — See  "Water. 

heating,    plumbing   and   gasoline    gas-plplng,    at     the  The  following  bids  were  opened  Apr.  27  tor  fumlsh- 

Pipestone   Indian    School.     For    further    Information  Ing,   erecting  and  maintaining  street  signs  and   posts 

address  DeWitt  S.  Harris,  Supt.  Indian  School.  In   Bronx   Boro.   by    L.   F.   Haffen,   Boro.   Pres. — o,   F. 

Riddell ;  6,  I'eter  J.  Constant :  t,  Caesar  Bros. ;  d,  Jos. 

St.   Paul,  Jf  inn.— Bids  are  wanted  by   the   Superv.  ^-  ^^^^^ '  ,;?•  „^-  ^-  House  Co. : 

Archt,   Treas.   Dept.,   Washington,   D.   C,   until   June  f.WT      ..o ..       ..p ..      ..r) ..     vn^ta 

10  for  making  nitrations  to  the  U.  S.  Custom  House  j  gJJQ     o  JVjo       IM        450      1,400.'     Totals. 

at  St.  Paul.  „ jj  2.-;    ■^'i.Vo     $1..5b     $0.6.''.       '  . .  .' 

Jeff  er«0"   «a'™c/iv.,  J/o.-Gen.  J.  W.  Jacobs,  Deputy       ^ \f;       'f^'       \f^       l-^g     *«|0     ^\i-^% 

Q.  M.,  U.  S.  A.,  writes  that  the  contract  for  construct-       f. f  i/;       f  1'        \-'        ,JS       S-gS       fa'sso 

ing  roads  at  this  post  ( bids  opened  Mar   12 )  has  been  "  •  ■  ■ ; ; ; ;     If       '  -  J        J ;-«         ;'^»       ^^^       J«|^|^ 

awarded  to  Wm.   Huprecht,  lii31    S.   Bway.,  St.  Louis, 

Mo.,   for  $7,120.  Syracuse,  AT.   Y. — Bids  are  wanted  May  5  for  $14,- 

„.     -,,    ,         ,,.     „     V-      111.10   o..„   „a..f.>H    \to,T    ■>«  000   Harbor  Brook   Improvement  and   W.    Fayette   St. 

Ft.    Wadsworth     AT.    y.—Bds    are    wanted    May    28  ^  g^       ^  ^          ,       ^^ ^^^   jate   $171,000   focal   Im- 

for  erecting  a  ward  wing  at  the  hospital  and  building  ..mvempnt  honda      R    T    Mack    Cltv  Comot 

in  rear  for  kitchen,  etc.     Address  Lieut.  Geo.  L.  Hicks.  provement  Donas.     !•..  ,1.   aiacK,  i,uy  Lompi. 

Jr.,  Q.  M.  Buffalo,  N.    Y. — The   Aldermanic  Com.   on   Wharves 

&  Harbor  has  voted  to  report  in  favor  of  contracting 

Ft.  Stanton,  Jf.    Y. — Bids  are  wanted   May   18    for  with   the   Buffalo  Dredging  Co.   for    dredging  Buffalo 

grading  and    constructing   roads   and   sidewalks   here.  River  in   Section  fi,  for  $129,500. 

Address  C.   K.   Mower,   1st  Lieut.   Q.  M.  .,    „      .„u     t      ■  1  »        ,              »  .»  »    .,.„. 

Albany,  N.  Y. — The  Legislature  Is   reported  to  have 

Oovernors  Island,  N.  I'.— Bids  are  wanted  May   13  passed    the   bill   providing   for     the    improvement    of 

for  laying  6-in.  water  main  on  Governors  Island  with  canals,  at  a  cost  of  $101,000,000. 

proper  connections  to  buildings.     Address  T.  Norman,  Brooklyn,   X.   Y.— The  following  bids    were  opened 

Q-  M.                   ^  J  „       ,.  ,      ,„  i„i,i „i„„i..i„  ii„i,t  '^pr.   24   bv   McDougali   Hawkes,   Comr.    Docks,   N.   Y. 

Bids  are  wanted  May  14  for  Installing  electric  light  pf        ^^^  fjuilding  a  pier  between  51st  and  52d  Sts. : 

mg  appliances  at  Governors  Island.     Address  T.  Not  g^^^^  Cronln.   $40,245;    A.   Walsh,   $35,000;    Spearln 

man,   Q.   M.  g^  Preston,  $35,023;  Wm.  H.  Jenks.  $34,990,  and  Ber- 

„      1.     ,       ^..       ^         ii,A      '  ni   i,„   ,.o„„i„„rt    \i=,.  nard  Rolf.  39  Cortlandt  St.,  N.  Y.,  $34,933. 

,c,'^'"'"?,?'*?!'   ^*'">  f ^X,-~"^l'??„7."L5%,?^fiM^„  .nJ  Mayor. Low  has  approved   the  ordinance   providing 

IS  by  the  Comr   of  Indian  Affairs  for  furnish  ng  and  ,       jj     ,     ,            ^   J^          ^^„          .^    ^1,^  'property 

installing   2  high-pressure  lioile'-s.P»inp  and  receiver  bounded  by  73d  St.,  Ft.  Hamilton  Ave.  and  7th  Ave' 

and  hot-water  tank  at  the  Osage  boarding  school.     O.  Boro.   of   Brooklyn. 
A.  MItscher,  U.   S.  Indian  Agent. 

7'acomo,   Wash. — The  North  American  Dredging  Co. 

Portland,   Ore. — Bids   are   wanted   June   8   for   cou-  ig  stated  to  have  awarded  to  J.   B.   C.   Lockwood,   of 

structlng  2  Iron  towers  for  defence,   mouth  of  Colum-  Tacoma,   Wash.,   the  contract  for  building  two  mam- 

bla   River.      Capt.    W.    C.    Langfltt,   Corps    Engrs..    U.  moth  dredgers,  one  for  San  Francisco,  to  cost  $175,000, 

S.   A.  and  the  other  for  San  Pedro,  to  be  still  larger. 

Scranton,   Pa. — Bids   are   wanted   June   4    for   con-  BUSINESS  NOTES. 

structlng  (Including  plumbing  and  heating  apparatus)  d  k    t   l:^    w     i     i^-^^i^^    i„„  r.«     ^itt,    ....1^ 

the  U.  S.  Post  Office,  etc.,  extension  at  Scranton.    Jas.  The   Robert  F-   Wentz  Engineering  Co.,  with    prln- 

Knnir  Tavlor    Suoerv    Archt     Treas.  Dent.,  Washing-  c'Pal   office  at   186   Newark  Ave.,  Jersey  City,   N.   J., 

Jr.n    n    r           supeiv.   Arcnt.,    ireas.   uepi.,                 »  ^^^  ^^^^  incorporated  with  a  capital  of  $150,000.    The 

luu,  u.  V,.  Incorporators  are;   Robert  F.   Wentz  and  H.  E.  Clew-. 

Chamberlain.  8.  D.— Bids  will  be  received   May  21  e".   of   Nazareth,   Pa.,   and  A.   C.  Bagg,  of  New   York 

by    the  Comr. '  of   Indian    Affairs,    Dept.   of    Interior,  City. 

Washington,   D.   C^,   for  furnishing  material  for   con-  rpj,g  Webster,  Camp  &  Lane  Co.,  Akron,  O.,  and  the 

structlng   at   the   Chamberlain   School   a  brick   dormi-  Wellman-Seaver-Morgan    Engineering    Co.,     Cleveland, 

tory,   school,    and   an   addition   to   dormitory,    includ-  q     jj^^g  ,,g(,jj  consolidated  under  the  corporate  name 

Ing  plumbing,  acetylene,  gas  piping  and  steam  heat,  of  The  Wellman-Seaver-Morgan  Co..   with  general  of- 

extetiding  water  and  sewer  system ;   also  a   gas   ma-  fl^gg  j„  Cleveland.     The  officers  of  the  company  are  : 

chine   house.   Including   plumbing  and    heating.      For  p^gg^  g    rj,    wellman,  Cleveland;  Chairman,  John  Mc 

further  information,  address  John  illnn,  Supt.  Gregor,  Akron;  First  VIce-Pres.,  S.  H.  Pitkin,  Akron: 

Second    Vlce-Pres..    J.    W.    Seaver.    Cleveland;    Third 

Ft.  Hunt,  Va. — Bids  are  wanted  May  18  for  resur-  VIce-Pres.,  G.  H.  Hulett,  Cleveland :  Gen.  Mgr.,  C.  H. 

facing  macadam  roads  and  constructing  brick  gutters  Wellman,  Cleveland ;  Secy.,  T.  R.  Morgan,  Cleveland ; 

at  this  post.     Geo.  H.  McManus,  Constructing  Q.   M.,  Treas.,  A.  D.   Hatfield,  Cleveland. 
Ft.  Wasnington,  Md. 

The   firm    of    Johnston    Livingston,   Jr.,   &   Co.,   13 

Shoshone  Agency,  Wyo. — Bids  will  be  received  May  Park  Row,   New  York,  has  been   formed  by  Johnston 

18  by  the  Comr.  of  Indian  Affairs,  Dept.  of  Interior,  Livingston,  Jr.,  and  Albln  Gustafson.  to  continue  the 

Washington,   D.   C,   for  furnishing  material   for   con-  business  of  the  electrical   construction  department  of 

structlng   power    house,    moving    machinery     and     in-  The  United   Engineering  &  Contracting  Co. 
stalling    boiler   and     smokestack,     at    the     Shoshone 

School.     For  further  information  address  A.  C.  Ton-  Pawling  &  Harnlschfeger,  Milwaukee,   Wis.,  one  of 

ner.   Acting  Comr.,   Shoshone  Agency.  whose  buildings  was  recently  burned,  have  leased  the 

shops  recently  vacated  by  the  Nordberg  Mfg.  Co.    The 

Ft.  D.  A.  Russell,  Wyo.— A  press  report  states  that  ??*'''''°?,';y ,,*•"■  JH"®®  ^'^°??   ^'^\  ''*^°  purchased,   and 

the  following  bids   were  opened  on  Apr.  23  by  W.   S.  they  will  be  put  in  operation  at  once. 

Scott,   Q.  M.,  U.  S.   A.,  Chevenne,  for  the  erection  of  n^i,      o     r,i     _,           ^        /-.i     .        ,.1     ^          ,            < 

buildlngk  at  this  post:  J.  W.  Atkinson.   $122,000;   M.-  ,  ^^e    S     Obermayer   Co.,    Cincinnati,   O.,   makers   of 

P    Keefe    $128  680-    H    O'Neal     $140  000-   C    E    Mc-  foundry    facings,    supplies    and     equipment,    has     Just 

Gkrvev   and   BW'  Bradley     $11'' 084  •          H     Sage  completed  additions  to  Its  Chicago  plant,   which  will 

$13^250    and   WOMoSon     $134  500  Increase  Its  capacity  40  per  cent.     The  capacities  of 

$l.i-,2S0,   ana   w.   o.   Morrison.   *i,5*,oui».  ^^^   pj^j^j.^   ^^   Cincinnati    and     Pittsburg    have   been 

...         „.      ,         ^   ,,,.          ,      .          .  doubled  during  the  past  year.     These  three  plant*  are 

Juneau,  Alaska. — The   lowest   bid   received  on   Apr.  being  run  20  hours  per  day 
20  for  the  new  federal  building  at  Juneau  is  stated 

to  have  been  submitted  by  Albert  Derens,  of  Tacoma.  The  York,  Pa.,  Mfg.  Co.  reports  the  following  among 

Wash.,  for  $50,000.  recent  orders :  Connecticut  Fat  Rendering  &  Fertiliz- 
ing Corporation.   10-ton  refrigerating  plant :   Camden. 

Mcu/    iMniiQ-rpiAl      PI  AlMT«i  S.  C,  WateT,  Light  &  Ice  Co.,  15-ton  ice-making  plant; 

NEW    INDUSTRIAL    PLANTS.  Safety   Electric   Mfg.    Co.,    New   Orleans.    La.,    10-ton 

The   McKlnnon  Dash  Co..  Buffalo,  N.  Y.,  is  having  '?«;°'*i''°?  P'«°,*  to  be  erected  at  Clinton,  La.  ;U.  S. 

plans   prepared   for   a   90x235-ft.   factory   building   of  ^oa    *   ^oke   Co     15-ton   ice-making  plant   to  be  In- 

mlll  construction,  partly  one-story  and  basement  and  E.'\'J^  «^*V  ^T    n7*'^T?^;  ^*- =   '^«°t™'  ^"'S""'?  .^.S;' 

nortlv  twn  stories  and  basement  ^^^^^   ^^-  T'Ouis,  111.,  175-ton  cross  compound  refrlge*- 

partly  two  stories  ana  basement.  ^^j^jg  machine  and  50-ton  Ice-making  plant :  C.   ff  4 

.....     ^     ^     .<>.      .-.       T>     11      ,.        XT    i-.     1.       u  ..._  M.    Chrissafidis,     Piraeus,     Greece,     2-ton     ice-making 

The  Central  Mfg.  Co.,  Burlington,   N.   C,  has  been  plant 
organized,  and  Is  In  the  market  for  two  40-H.-P.  boil- 
ers,  two  30  or  35-H.-P.   engines,  a   planer,  two  saw-  Westlnghouse,    Church,    Kerr   &    Co.    have    recently 
mills  and  a  resaw.  received  the   third   order  for  Roney  mechanical  stok- 
ers   for    equipping  four    450-H.-P.    B.    &    W.   boilers 

A  correspondent  writes  that  the  Ohio  Litholite  Co..  from    the   Potomac   Electric   Power   Co.,   Washington, 

Bolton  Ave.  and  N.  Y.,  C.  &  St.  L.  Ry.,  Cleveland,  O..  D.  C.     The  Roney  stoker  equipment  at  present  aggre- 

wlll  erect  a   127x30-ft.   pattern  shop.  gates   2,700-H.-P.     TheN.   Y.   C.   &   H.   R.   R.   R.   Co. 

has    also    ordered   four   Roney   stokers   for   equipping 

Plans  are  being  prepared  for  an  extensive  enlarge-  the   2.000-H.-P.   water-tube   Aultman    &    Taylor   boll- 

ment  of  the  works  of  the  Rand  Drill  Co.,  128  Broad-  ers  of   the  new   elevator  at  Weehawken.   N.   J.     The 

way.    New    York,   to   meet    the   Increased   demand   for  International  Ry.   Co.,  Buffalo,   N.   Y..  has  placed  the 

compressed   air   plants.   Including  the   Imperial   pneu-  sixth  order  for  Roney  stokers,   Increasing  the  present 

matic  hammers  and  piston  air  drills.  capacity   to  6,900-H.-P.      The  Boston   Edison   Co.   has 

recently    purchased    a    complete    equipment    of     Roney 

The    Sherwin-Williams   Co.,    100   Canal    St..     Cleve-  mechanical  stokers,  to  be  Installed  in  their  new  cen- 

land,   O..   paint   and   varnish    maker,   will   add   to   Its  tral    station.      The    boilers    are    500-H.-P.    B.   &   W. 

Montreal   plant  a  4-8tory.   340x.50-ft.   warehouse,   a  4-  water-tube,    and   are   arranged    In    batteries    of   eight  ' 

story   mar-ifaeturlng   building   100   ft.    square,   and   a  each.     The  Ingersoll-Sergeant  Drill  Co.  will  Install  12 

power  house  100  ft.   square.     Electric  power  of  300-  stokers   In    the   plant   at    Philllpsburg,   N.   J.      Roney 

Kw.,   alternating  current,  has  been   provided  for.  stokers  of  various  sizes  have  also  been  sold  to  Stir- 
ling Co.,   for  Berwind-White  Coal   Mining  Co.,   Wlnd- 

The   Keystone   Driller   Co.,   Beaver   Falls.   Pa.,   will  her.   Pa.;    American    Bridge  Co.,   ninth   order;   Amer- 

soon   let   contract  for  a   2-story.   120xl38-ft.   machine  lean    Locomotive   Co.,   fifth   order;   and   the   Pennsyl- 

shop   to   have  cement   floors,   slate   roof  supported  bv  vanla   R.   R.   Co.,  for  Altoona,  Pa.,  seventh  order,  to 

structural  steel,  and  walls  of  brick  and  hollow  build-  he  Installed  In  new  boiler-house  designed  and  erected 

Ing  blocks.     The  power  plant  has  been  provided  for.  by  Westlnghouse,  Church,  Kerr  &  Co. 
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The  Thomas  Carlin's  Sons  Co..  Allegheny,  Ta., 
whose  plane  was  recently  burne<i.  Is  erecting  a  3- 
siory.  60xll8-ft.  brick  bulldinK  and  a  2-story,  118x 
-<>Oft.  steel  bulldlne,  and  Is  having  Its  power  plant 
rebuilt. 

The  Ball  Engine  Co.,  Erie.  I'a.,  reports  the  fol- 
lowing among  recent  orders;  Beloit,  Wis.,  Iron  Works, 
70-H.-P.  engine  for  direct  connection  to  a  Northern 
generator;  First  National  Bank  Bldg.,  Chicago,  (our 
vettlcal  cross-compound  engines  direct-connected  to 
130-Kw.    Crocker-Wheeler   generators. 

The  Standard  Steam  Specialty  Co..  New  York, 
manufactiu^r  of  the  Itility  exhaust  multler,  oil  sep- 
nrntor,  return  tank,  pump  governor  and  feed  water 
heater  and  other  steam  specialties,  has  recently  taken 
i-ontracts  for  20,000-H.-l'.  of  Its  apparatus.  To  fa- 
cilitate manufacturing  and  be  In  a  position  to  carry 
in  stock  standard  sizes  of  I'tility  oil  separators,  from 
.«•  to  lo.doo  H.-i".,  it  has  leased  the  premises  542  and 
544  West  Broadway  from  May  Ist,  which  gives  it 
in.iHK)  SI],  ft.  of  floor  space. 

Field  &  Hinchman,  consulting  engineers,  of  De- 
troit, Mich.,  have  incorporated  under  the  name  of 
Field,  lllnchman  &  Smith,  the  Arm  of  Mortimer  L. 
Smith  iV:  Son.  architects,  having  affiliated  with  them. 
<iuarters  have  been  secured  In  the  Washington  Arcade 
Building.  Keverslng  the  usual  order  of  things.  It  is 
their  intention  to  design  complete  power  and  Indus- 
trial plants  and  to  house  these  plants  in  suitable 
buildings,  thus  adapting  the  latter  to  the  needs  of 
the  former.  A  branch  office  has  been  established  at 
\\  Indsor,   Ont. 

The  White  Mountain  Paper  Co.  has  recently  pur- 
chased from  the  Westlnghcuse  Electric  &  Mfg.  Co. 
three  1.000-Kw.  and  one  300-Kw.,  three-phase,  engine- 
lype  alternators,  which  are  complete  with  exciters, 
and  are  to  be  direct-connected  to  Hamilton-Corliss 
engines  Installed  in  its  paper  mill  at  Portsmouth, 
N.  U.  The  various  machines  in  this  mill  will  be 
operated  by  Westinghouse  type  C  induction  motors, 
aggregating   5,500-H -P. 

Mr.  J.  Harkness  Brown  has  recently  closed  a  con- 
tract with  the  Nernst  Lamp  Co.,  of  Pittsburg,  Pa., 
for  over  1,500  Nernst  lamps,  which  are  to  be  used 
for  lighting  his  large  department  store  on  Euclid 
Avenue,    Cleveland. 

The  Sprague  Electric  Co.  recently  Installed  direct- 
I'nirent  motoi-s  in  the  new  bakery  of  the  American 
Pastry  &  Mfg.  Co.  in  East  loth  St.,  New  York,  to  be 
used  to  operate  the  machines  for  mixing  dough.  An 
ingenious  apparatus  has  also  been  perfected  for  elec- 
trically  operating  the  ovens. 

Northern  Engineering  Works,  Detroit,  Mich.,  crane 
builders,  report  recent  sales  of  electric  traveling 
cranes  to  Lambert  Hoisting  Engine  Co.,  second  or- 
der; Fort  Pitt  Bridge  Works,  fourth  order;  Sessions 
Foundry  Co. ;  Waterbury  Machine  Co. ;  Union  Carbide 
Co. ;  Webster,  Camp  &  Lane  Co. ;  and  hand-cranes  to 
Clarage  Foundry  Co. ;  Winton  Motor  Co. ;  Northern 
Electrical  Works ;  Elk  Tanning  Co.,  Windsor  Mills ; 
I'awtucket    Foundry   Co. 

The  American  Blower  Co.,  of  Detroit,  Mich.,  is  fur- 
nUhing  heating  apparatus  for  the  distillery  of  J.  P. 
S.  Brown  &  Sons,  McBrayer,  Ky. ;  22d  Ward  School, 
Swissvale,  Pa. :  American  Column  Co.,  Battle  Creek, 
Mich.,  and  Schleslnger  &  Meyer,  Chicago.  Dry  kilns 
for  the  I>anslng,  Mich.,  Spoke  Go. ;  Severance  Tank 
Works,  Lansing,  Mich. ;  Doane  &  Jones  Lumber  Co., 
i;idridge  Park,  Elmlra,  N.  Y.,  and  the  Hazleton,  Pa., 
.Mfg.  Co.  It  is  also  executing  a  numtjer  of  orders  for 
induced  draft  apparatus,  brick  dryers,  etc.  The  com- 
pany has  recently  opened  offices  In  Philadelphia  and 
Pittsburg.  The  former  is  at  615  Hale  Bldg.,  in  charge 
i.f  Benj.  Adams,  and  the  latter  at  318  Prick  Bldg.,  in 
charge  of  II.  P.  Curtiss. 

A  contract  for  electrical  generators  for  use  west 
of  the  Kocky  Mountains  has  l)een  awarded  by  Stone 
&  Webster,  of  Boston,  managers  of  electric  power, 
traction,  and  lighting  plants  along  Puget  Sound,  to 
the  General  Electric  Co.  The  order  is  for  six  ma- 
chines, two  to  be  furnished  to  the  Tacoma  Industrial 
Co.  for  use  in  the  development  of  the  White  River, 
and  (our  to  the  Pierce  County  Improvement  Co.  for 
the  work  of  developing  the  Puyallup  Kiver,  including 
the  flow  from  the  Mount  Rainier  glaciers.  The  gen- 
erators will  be  three-phase,  60-cycle,  of  3,500-Kw. 
capacity  each,  at  2,300  volts  and  225  revolutions. 

PROPOSALS  OPEN. 

nidi  See  Eng. 

Close.  WATER  WORKS.  Record. 

-May    -1.   Klester,   Minn May    2 

.May    4.   St.   Paul.  .Minn May    2 

.May    5.  Jersey  City,  N.  J May    2 

.May    .'..  Reading.    Pa -May    2 

.May    5.  New   York,   N.   Y Apr.  25 

.May    -.  Chicago,   111 May    2 

May    7.  Dexter.    Me Apr.  2o 

May    7.  Newark,   N.    J Apr.    4 

May  10.  CorvalllB,  Ore.    Apr.  2o 

May  11.   Pipe,   etc.,   Holyoke,   Mass Apr.  2i> 

Adv.  Apr.  25,  May  2. 

May  12.  Toronto,    Ont Mar.  21 

May  15.   Richmond.  Va Apr.  2n 

May  18.  Engine,    Burlington,    la..  Adv.  May  2 ..  May    2 
Mav  18.  Pipe,  etc.,  Sacramento,  Cal May    2 

Adv.  May  2. 
May  18.  Sterling,  Colo.,  Adv.  Apr.  25,  May  2. .  .Apr.  2o 
May  19.  New  Bremen,  O.,  .\dv.  Apr.  25,  May  2.  .Apr.  25 

Mav  20.  Payette,   la May    2 

May  20.  Tucson,   Ariz May    2 

May  20.  Pipe.    Tacoma.    Wash Apr.  25 

Mav  21 .  Yonkers.  N.   Y.,  Adv.  May  2 May    2 

May  21.   Martlnsburg,   W.   Va Apr.  25 

Mav  22.   Washington,  D.  C.  Adv.Apr.  25,May  2  .  Apr.  25 
May  25.  Conda.  N.  Dak..  Adv.  May  2 ........ .  May    2 

inn.     1.  Gouverneur.    N.   Y May    2 

Aug.   I.Allegheny,   Pa Apr.    4 

Qulncy,    Mass Mar.  28 

Ixinaconlng,   Md Mar.  28 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

.May  4.  Oregon  City,  Ore May    2 

May  4.  Ardmore,  Pa.,  Apr,  11,  May  2 Apr.  11 

.Mav  5.   Saratoga  Springs,  N.  Y May    2 

.May  5.  Poughkeepsle,  N.  Y Apr.  25 

May  5.   Houston,    Tex.    Apr.  25 

Mav  n.   rtelleTllle.  Ill Apr.  25 

May  5.   P.eaumont,  Tex Apr.  1 8 

.May  5.  Allentown.   Pa Apr.  18 

May  5.  Olathe,  Kan Apr.  11 

May  6.  Chicago,  Hi May    2 


.May    7.  Aurora,  III.,  Adv.  May  2 May    2 

May    7.  New  London,  Conn Apr.  25 

May    9.  Bowling  Green,   O Apr.  18 

May  11.   Noblesville,    Ind May    2 

May  12.  Beaumont,  Tex.,  Adv.  Apr.  11 Apr.  11 

May  14.  Cleveland,  O Apr.  25 

May  15.  Newark,  N.  J Apr.  25 

May  15.  Tonah.   Wis Apr.    4 

Mav  18.  Des  Moines,   la May    2 

.May  20.   Bond    Hill.    O May    2 

May  20.  Amsterdam,  N.  Y Apr.  25 

May  25.  Estherville,  la May    2 

Jun.    6.   Washington.  D.  C.  Adv.Apr.  25, May  2.  Apr.  25 

BRIDGES. 

Paterson.   N.    J May    2 

Corning,  N.  Y.,  Adv.  Apr.  18,  25 Apr.  18 

Petersburg,    Ind May    2 

La  Grange.   Ind May    2 

St.    Paul,   Minn May    2 

Astoria,   Ore Apr.  18 

Harrlsburg,   Pa Apr.  18 

Atlantic   City,   N.    J Apr.  11 

WInamac.   Ind Apr.  25 

Eugene,  Ore May    2 

Frankf ord.   Ind Apr.  18 

Wlndom.    .Minn May    2 

Columbus,    O Apr.  11 

Neodeslia,    Kan May    2 

Sullivan,    Ind Apr.  25 

Hamilton.    O Apr.  25 

Brompton.    Ont May    2 

Plympton,   Ont May    2 

Bay  Cltv,   Mich.,  Adv.  Apr.  2.-|,  May  2.  .Apr.  25 

Surrey,    B.   C May    2 

Williston.    N.    D May    2 

Parker,    S.    D May    2 

Jollet,   111 May    2 

Greensburg,  Pa Apr.  25 

Hagerstown,   Md May    2 

Grand    Rapids,   Mich Apr.  25 

Adv.  Apr.  25,  May  2. 

Mt.  Vernon,  O May    2 

San  Jose,  Cal May    2 

Prederlcton,    N.    B Apr.    4 

Woonsocket.    S.    D May    2 

Langdon,    N.     D May     2 

Milwaukee.    Wis Apr.  18 

Jacksonville,   Fla..   Adv.    .May   2 May     2 

Birmingham.   Ala May    2 

Gettysburg,   Pa Apr.  25 

Oak    Ridge.    La May    2 

Livingston.   Mont May    2 

Castlewood,   S.    D May    2 

PAVING  AND   ROAD.MAKING. 

Minneapolis,   Minn May     2 

Boston.    .Mass May     2 

Morristown,    N.    J Apr.  18 

Newton,   N.   J Apr.  11 

Cincinnati,    O May    2 

Wilkinsburg.    Pa May     2 

Edgewater,   N.    J May    2 

St.    Paul.   Minn May    2 

Springfield,    O May    2 

Princeton,  Ind Apr.  25 

Beaumont.  Tex Apr.  18 

Lisbon,  O Apr.  11 

Marion.   Ind Apr.    4 

Versailles,  Ind Apr.  18 

Ft.   Scott.  Kan Apr.  25 

I'aris.    Ill May    2 

Danville.    Ill May    2 

Brooklyn.  N.  Y May    2 

Newark.    N.    J May    2 

Madison,    Ind May    2 

Brooklyn.    Conn. May    2 

Buffalo,  N.   Y -May    2 

Waukesha.    Wis May    2 

Watertown,   Wis May    2 

Relvldere,    N.    J May    2 

Glencoe,    111 May    2 

St.  Joseph,  Mo Apr.  18 

Evansville.  Ill Apr.  18 

Camden.   N.   J May    2 

Union,   N.   J May    2 

Weston,   O Apr.  25 

Laporte,   Ind Apr.  25 

Alexandria.   La Apr.  18 

Geneva,    N.   Y.,   Adv.    .May   2 May     2 

Norfolk.  Pa.,  Adv.  Apr.  11,  18 Apr.  11 

Grove    City,    Pa May    2 

Marinette.   Wis Apr.  25 

Frankf  ord,   Ind May    2 

Michigan    City,    Ind May    2 

Payne,   O May    2 

Des  Moines,   la May    2 

Marshalltown,   la May    2 

Toledo,  O Apr.  25 

Bluffton.  Ind Apr.  25 

Honolulu.   H.   I May    2 

Waynesburg.   Pa Apr.  25 

Albany.  N.  Y.,  Adv.  May  2 May    2 

Pittsburg,  Kan.,  Adv..   May  2 May     2 

Union.  S.  C May    2 

POWER,  GAS  AND  ELECTRICITY. 
Toronto,    Ont.,   Adv.  Apr.  4,  May  2 .  . . .  Apr.    4 

Copenhagen.  Denmark Apr.    4 

North  Yamklll.  Ore Apr.    4 

San  Diego,  Cal Apr.  18 

Portland,    Ore.,    Adv.  Apr.  1,S  to  May  2.  Apr.  18 

GOVERNMENT   WORK. 
Catlettsburg,  Ky..  Adv.  Apr.  4  to  25. .  .Apr.    4 

Denver,  Colo.,  Adv.  Apr.   18,  25 Apr.  18 

Greensboro,  N.  C,  Adv.   Apr.  4,  11... Apr.    4 

Annar)olis,    Md May     2 

Flandreau,   S.   D Apr.  18 

Grand    Rapids.    Mich Apr.  11 

.\pr.  11   to  May  2. 

Norwich,    Conn Apr.    4 

Hot   Springs.   Ark May    2 

Ft.   D.  A.   Russell.   Wyo Apr.  18 

Elmlra,   N.   Y Apr.  18 

Washington.    D.    C Apr.  25 

New   Orleans.    La Apr.  11 

Beaumont.  Tex.,  Adv.  Apr.  11,  18.... Apr.  11 

Governor's    Island.    X.    Y Mav     2 

Merrill.  Pa..  Adv.  .\pr.  25.   May  2 Apr.  2.". 

Governor's    Island.    N.    Y May    2 

Barracks,  Johnson  City,   Tenn Apr.  2.") 

Adv.  Apr.  25,  May  2. 

Hartford,  Conn Apr.  18 

Ft.    -McRee,   Fla May    2 

Des   Moines,   la Apr.  1 8 

Adv.  Apr.  18  to  May  2. 

.May  15.  New  York,  N.  Y Apr.  18 

Adv.  Apr.  18  to  May  2. 


May  4. 
May  4. 
May  5. 
iMay  5. 
May  5. 
May  5. 
-May  5. 
May  5. 
May  5. 
Mav  G. 
.May  6. 
May  7. 
May  7. 
May  8. 
May  8. 
.Mav  8. 
.May  9. 
.May  9. 
May  9. 
May  10. 
.May  11. 
Mav  12. 
May  12. 
May  14. 
May  15. 
May  15. 

May  IC. 
May  18. 
May  18. 
May  in. 
May  19. 
May  19. 
May  20. 
May  23. 
Jun.  1. 
Jun.  3. 
Jun.  3. 
Jul.   10. 

May  4. 
May  4. 
May  4. 
May  4. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
May  5. 
.May  6. 
May  7. 
May  7. 
May  7. 
May  7. 
Mav  7. 
May  8. 
May  8. 
May  9, 
Mav  9. 
May  9. 
.May  9. 
May  9. 
May  11. 
.May  11. 
May  11. 
May  11. 
May  1 2. 
May  14. 
May  14. 
May  15. 
May  15. 
May  18. 
May  18. 
May  18. 
May  18. 
May  IS. 
May  18. 
May  19. 
May  20, 
May  20. 


May  11. 

May  12. 

Jun.  — 

Jun.    1. 

Jun.  18. 

May    4. 

May    5. 

May    5. 

Jlay    0. 

May    6. 

May    0. 

May    6. 

May    7. 

May    8. 

May  11. 

.May  11. 

May  12. 

May  12. 

.May  13. 

May  13. 

Mav  1 4. 

May  14. 

May  14. 

May  15. 

May  15. 

May  15.  New  London,  Conn Apr.  18 

Adv.  Apr.   18  to  May  2. 

May  16.  Ft.    Rosecrans,    Cal Apr.  25 

May  18.  Ft.   Hunt,  Va May    2 

May  IS.  I'awhuska,  Okia.   Ter May    2 

May  18.   Shoshane    Agency,    Wyo May    2 

May  IS.  Ft.   Stanton,  N.   Y May    2 

May  18.  Zanesville,  O.,   Adv.  .\pr.  18  to  May  2.  .Apr.  18 
May  20.   Ft.    Greble,    R.  I.  Adv.  Apr.  25,  May  2  .  .Apr.  25 

May  21.  Chamberlain,   S.  U May    2 

May  21.   Wheeling,  W.   Va Apr.  26 

May  22.   Pipestone,   Minn May    2 

May  22.  Washington,  D.  C May    2 

May  22.   Philadelphia,   Pa.,  Adv.  Apr.25,  .May  2.Apr.  25 

May  23.   Charleston,    S.    C Apr.  25 

May  23.  Norfolk,   Va Apr.  25 

May  25.  Norfolk,  Va.,  Adv.    May   2 May    2 

May  25.  New    York,   N.  Y.,  Adv.  Apr.  2.").  .May  2.  .Apr.  25 

May  25.  Ft.  Morgan.  Ala.,   Adv.   Apr.  25 Apr.  25 

May  25.   Lockport,  N.  Y.,  Adv.  Apr.  18,   25 Apr.  18 

May  26.  Des   Moines,   la May    2 

May  26.  Boston,  Mass.,  Adv.  Apr.  25,   May  2.. Apr.  25 

May  27.  Rock   Island,   111.,  Adv.   May  2 May    2 

May  27.  Norfolk,    Va.,    Adv.    May    2 May    2 

May  28.  Chattanooga,  Tenn.,  Adv.  May  2 May    2 

May  28.  Ft.  Wadsworth.  N.   Y May    2 

May  28.  Tompkinsville,  N.  Y.,  Adv.  May  2....  May    2 

May  29.  Ft.  Myer,  Va.,  Adv.   May  2 May    2 

Jun.    1.  Montgomery,   Ala May    2 

Jun.    1.  Sitka,   Alaska   Mar.  21 

Jun.    3.  Springfleld,  III.,  Adv.  May  2 May    2 

Jun.    4.   Scranton.  Pa May    2 

Jun.    8.  Cleveland,   O.,   Adv.    May    2 May    2 

.Tun.    8.   Portland.   Ore May    2 

Jun    8.  Sitka,  Alaska Apr.  25 

Jun.  10.  St.    Paul.    Minn May    2 

Jun.  15.  Manila,    P.    I.,  Adv.  Mar.  14  to  May  2.  .Mar.  14 
BUILDINGS. 

May    4.   Hospital,    Osawatomle,    Kan May    2 

May    4.   School,    East    Boston,    Mass May    2 

May    4.   School,  Brooklyn,   N.  Y Apr.  25 

May    4.  Station  Houses.  New  York,  N.  Y Apr.  25 

May    4.  Schools.  New  York,  N.  Y Apr.  25 

May    5.  Library,   Whitewater.   Wis May    2 

May    5.   School,   Attleboro.  Mass .May    2 

May    5.   School.   North   Chelmsf iii'd.    Mass May    2 

May    5.  Hospital.  New  York.  N.  Y Apr.  25 

May    5.  Pub.  Bldg.,  St.   Paul,  Minn Apr.  18 

May    5.  Hospital,   Jamestown,  N.   1) Apr.  IS 

May    6.  Bank,   Columbus,   O May    2 

May    6.  School,    Orono,    Me May    2 

May    6.  Hospital,  Rochester,  N.   Y Apr.  25 

May    6.  Bath.  Brooklyn.  N.  Y Apr.  25 

May    6.   School,  Milwaukee.  Wis Apr.  18 

May    6.  Pub,    Bldg.,    Topeka.    Kan Apr.  18 

May    6.  School.  Ames.  la Apr.  25 

May    7.   School.  Anderson,   S.   C May    2 

May    7.  Hospital,    New  York.    N.    V May    2 

May    7.  Library,    Cleveland.    O Apr.  18 

May    8.  School,  Grand  Rapids.   .Minn Apr.  18 

May    8.   Htg.  Court  house,  Shakuijee.   .Minn  ...  .Mar.  28 

May    8.   School,   Cleveland,   O Apr.  25 

May    8.  School,    River   Rouge,    Mich Apr.  25 

May    9.   School,  Charleston,  S.  C .May    2 

May    9.  Pub.   Bldg.,  Columbus,  O Apr.  18 

May    9.  School,   Ledyard,    la Apr.  25 

May    9.  Pub.   Bldg.,   Willlamsport,    I'a Apr.  25 

May  10.  Bus.  Bldg..  Rochester,  N.   Y Apr.  18 

May  11.  Hospital,   Noroton,   Conn May    2 

May  11.   School,    Rolla,    Mo May    2 

May  11.   Court   house,    Bloomlngton,    ill .May    2 

May  11.   Hospital,    Albany,    N.    Y May    2 

May  11.   School,    Brooklyn.    N.   Y ' May    2 

May  11.   School,  New  York,   N.   Y .May    2 

May  11.  School,    Long    Island   City.   N.    Y May    2 

May  11.  School,  New  Brighton.   N.  Y .May    2 

May  11.  Opera  House,   Bradford.   l*a May    2 

May  11.  Court  House,   Lincoln,   111 Apr.  25 

May  11.  School,   Cleveland,   O .-^pr.  25 

May  12.  Pub.  Bldg.,  Emporia.  Kan >Iay    2 

May  12.  Dormitory,    Pocatello,    Idaho May    2 

May  12.  Asylum.   Little   Rock,   Ark Apr.  25 

May  12.  Court  House.  Washington,  Ga Apr.  25 

May  13.   Pub.    Bldg..   Columbus,    O May    2 

May  14.   Library,    Moberly.    Mo May    2 

May  14.   School,    Martins   Ferry.    O May    2 

May  14.   Sanatarium,  Burrillvllle.   R.   I May    2 

May  14.  Library,    Johnson    City,    Tenn Apr.  18 

Adv.    Apr.   18' to  May  2. 

May  15.   Church.    Winnipeg.    Man May    2 

May  15.  Pub.   Bldg.,  New  York.  N.  Y Apr.  25 

May  15.  Church,   Carrollton,   Ky Apr.  18 

May  16.  Church,   Chlllicothe,  O .May    2 

May  16.   Court  house.  Darlington.  S.  C May    2 

May  16.   School,    Green,    O May    2 

May  16.  Church,  Birmingham.  .\la May    2 

May  18.  Alms   House,    Monmouth,   III .May     2 

May  18.  School,   Cleveland,   O May    2 

May  18.  School,   Bedford,   Ind May    2 

May    IS.  Church,    Columbus,    O .May    2 

May  18.   Hempstead.  L.  I.,  N.  Y.,  Htg.  School.  .May    2 

Adv.  May  2. 

May  18.   Hospital,    Millersburg,    O May    2 

May  19.  Library.  Jackson,  Mich May    2 

May  19.  Jail,    Ellzabethtown,   N.    C Apr.  18 

May  21.  School,   Glenville,   O May    2 

May  21.   Pub.  Bldg.,  Columbus.  O May    2 

May  21.  School,  Marietta,  O May    2 

May  23.   School,    Columbus,   O May    2 

.Inn.    1.   Jail,    Montlcello,    Miss May    2 

Jun.    1.  Church,    Liberty,    Ind Apr.  25 

Jun.    5.  Plans.    Moscow.    Idaho May    2 

Jun.  16.  School,  Bedford.  Ind May    2 

Jul.     8.  Jail,  Napoleon,  N.  D May    2 

— . Paper  Plant,  etc..  Seven  Islands.  Que.. Mar.  21 

Adv,    Mar.    21    to    Apr.    4. 
MISCELLANEOUS. 

May    5.  Wharf,  New  Rochelle,  N.  Y Apr.  25 

May    5.  Dredging,  etc..  New  Y'ork,  X.  Y Apr.  25 

May    6.  Garb.,  Meadville,  Pa May    2 

May    8.  Wharf,  Riviere  au  Renard.  Que Apr.  25 

Mav    9.  R.  R.  Work,  Philadelpliia,  I'a May    2 

May  10.  R.  R.  Work.  Des  Moines,   la Apr.  18 

May.  11.  B.  R.  Work,  Washington.   I).  V May    2 

May  12.  Garb.    Disp.,   Brooklyn,   X.    Y May    2 

May  12.  El.   Ry.  franchise,  Rlveiside.  Cal May    2 

May  13.  Garb.    Dlsp.,    Brooklyn.    .N.    Y May    2 

May  15.  R.    R.   Work,    Louisville.    Ky May    2 

May  18.  Garbage  Plant,  Shreveport,  La Apr.  18 

Adv.  Apr.  18  to  May  2. 

May  20.  Dredging,    Falmouth,    Jamaica Apr.  11 

May  25.  Ditch,  Council  Bluffs,  la May    2 

Jun.    1.  El.  Ry.  franchise.  Redwood  City.  Cal. Apr.  18 

Jun.    1.  El.  Ry.  franchise,  San  Mateo,  Cal. ..  .Apr.  25 

EI.  Ry.  franchise.  New  Orleans.  La...  Apr.  25 

May    2.  '04  R.  R.,  Oodnadatta,  So.  Australia.  .Feb.  21 


May    9,  1903. 


THE    ENGINEERING    RECORD. 


481 


THE    ENGINEERING    RECORD 

Published  Weekly  by  the 
McGRAW   PUBLISHING  COMPANY. 

MAIN  OFFICES: 
114  Liberty  Si  beet,  New  Yoek, 

BRANCH  OFFICES  : 

Philadelphia  :    929  Chestnut  Street. 

Chicago  :    1140  Monadnock  Block. 

Cletblasd  :   Cuyahoga   Building. 

L0ND04J  Office,  Hastings  House,  Norfolk  St.,  Strand. 


^ 


SUBSCRIPTION  RATES: 

United  States,  Canada  and  Mexico J5.00  a  year 

Foreign    subscription '. . . .   6.00  a  year 

25  shillings.  25  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  London  office. 


NOTICE  TO  ADVERTISERS. 
Change  in  advertisements  intended  for  a  particular 
Issue  should  reach  the  office  of  The  Engineerikq 
Record  by  10  A.  M.  Tuesday  of  the  week  of  Issue. 
New  advertisements  can  be  received  up  to  noon  of 
Wednesday  of  the  week  of  Issuei 


Remittances  should  be  made  by  check,  New  York 
draft  or  money  order  in  favor  of  The  Enqineering 
Record.  No  responsibility  Is  assumed  for  payments 
made  otherwise,  except  those  for  subscriptions  to  the 
International  News  Company,  London,  or  our  London 
office. 


Entered  at  the  New  York  Post  Office  as  Second  Class 

mail  matter. 

Copyright  1902,  by  the  McGraw  Publishing  Co. 

TABLE  OF  LEADING  ARTICLES. 

A   Union   Building  for   National   Engineering    So- 
cieties      481 

Engineering  English    481 

The  Skyline  In  Boston 482 

Erection   of  the    Manhattan    Approaches   to   the 

Williamsburg  Bridge.      (Illustrated)    482 

Types    and   Details    of    Bridge    Construction. — V. 

(Illustrated)    484 

Recording    Pressure    Gauges   as     Aids     In   Water 

Works    Management    . .  . '. 486 

Shipping  a  Pair  of  Long  Plate  Girders.      (Illus- 
trated)       487 

Biological    and    Chemical    Laboratories     of     the 

Water  Dejiartment,  New  York  City 487 

The  Pavements  of  Brooklyn,  N.  Y.     (Illustrated)   489 

The  Good   Heads   Movement 489 

Public  Roads  In  Bibb  County,   Georgia 490 

Work  of  Massachusetts  Highway  Commission ....  491 
Daily  Progress  Reports  on  Construction  Work..  491 
Electrical   Equipment,    Farmers'    Bank   Building. 

Pittsburg.      (Illustrated)    492 

Reconstruction  of  the  Mayence  Bridge 494 

Heating   and     Ventilating     Railroad    and     Other 

Shops    495 

The  Use  of  Beheaters  in  Compound  Engines ....   496 

A    Double-Drum    Boiler.       (Illustrated) 497 

The  Sagging  of  Floor  Beams ' 498 

Municipal   Accounting .   498 

Interesting   Street    Railway   Figures 498 

A  Union  Building  for  National  Engineer- 
ing Societies. 

Many  of  the  readers  of  The  Engineering  Rec- 
ord have  heard  by  this  time  of  the  offer  of  Mr. 
Carnegie  to  give  a  million  dollars  to  the  four 
national  engineering  societies  and  the  Engi- 
neers' Club  of  New  York  for  the  erection  of  a 
building  to  be  used  by  them  as  a  joint  home. 
This  princely  gift  is  tied  up  by  no  conditions 
whatever.  Mr.  Carnegie  heard  the  presidential 
address  of  Mr.  Chas.  F.  Scott  at  the  annual  din- 
ner of  the  American  Institute  of  Electrical 
Engineers,  and  was  interested  by  the  presi- 
dent's idea  of  a  united  home  for  all  the  engi- 
neering societies.  The  next  day  he  had  a  con- 
ference with  two  of  the  leading  members  of  the 
Institute,  and  later  talked  with  members  of 
.pther  societies.  The  matter  has  been  under  con- 
sideration this  week  by  the  directors  of  the 
various  associations,  and  in  due  time  a  report 
of  their  recommendations  will  doubtless  be  sent 
to  the  members  of  the  societies. 

This  very  sudden  resumption  of  an  old  dis- 
cussion makes  it  desirable  to  put  on  record  a 
few  facts  which  seem  to  be  overlooked.  A 
union  home  for  all  societies  was  seriously  dis- 
cussed years  ago  when  the  American  Society  of 
Civil  Engineers  bought  its  house  on  Twenty- 


third  Street,  and  the  discussion  was  renewed 
when  that  house  was  enlarged.  At  that  time, 
the  advantages  of  a  combined  headquarters  for 
all  societies  were  pointed  out,  and  the  location 
of  such  headquarters  downtown  was  strongly 
urged,  mainly  for  the  purpose  of  having  the  so- 
cieties' libraries  near  the  offices  of  the  men 
using  them.  The  high  rental,  cramped  quar- 
ters and  absence  of  a  suitable  room  for  meet- 
ings led  to  the  rejection  of  a  downtown  site, 
and  the  financial  condition  of  the  other  societies 
was  such  that  an  alliance  with  them  for  a  union 
building  uptown  was  out  of  the  question,  unless 
the  civil  engineers  desired  to  pay  most  of  the 
expense  of  its  construction.  At  the  annual  con- 
vention of  the  American  Society  of  Civil  Engi- 
neers in  1895,  the  subject  was  again  brought  up; 
a  few  members  spoke  in  favor  of  a  union  build- 
ing, but  the  Society  voted  emphatically  for  a 
home  of  their  own.  The  great  majority  of  the 
Society  probably  has  no  desire  to  share  the  re- 
sponsibilities of  housekeeping  with  other  organ- 
izations, which,  on  practically  equal  resources, 
have  spent  their  incomes  in  ways  that  have  left 
them  without  the  admirable  home,  excellent  li- 
brary and  voluminous  professional  literature 
which  the  civil  engineers  now  enjoy.  A  few 
civil  engineers,  a  very  small  number  so  far  as 
The  Engineering  Record  can  perceive,  have  oc- 
cupied considerable  space  in  the  correspond- 
ence columns  of  some  journals  with  their  argu- 
ments for  a  union  house,  but  where  one  affirm- 
ative argument  has  been  made  in  print  there 
have  been  a  dozen  negative  arguments  in  con- 
versation. The  feeling  of  the  members  of  the 
Society  at  large  Is  apparently  strongly  against 
any  apartment-house  home.  The  present  house 
is  an  excellent  one  and  ample  for  all  purposes 
for  a  long  time  to  come,  except  once  a  year  dur- 
ing the  annual  meeting,  when  the  auditorium  is 
crowded.  One  of  the  arguments  which  led  to 
the  selection  of  the  present  site  was  the  possi- 
bility of  holding  this  specially  attended  meeting 
In  one  of  the  halls  of  the  Carnegie  Music  Hall, 
a  few  steps  distant.  The  library  Is  now  well 
arranged,  growing  rapidly  and  available  day 
and  night,  except  on  Sundays  and  holidays.  The 
'  kitchen  accommodations  are  ample  for  all  the 
modest  requirements  of  the  Society.  As  the 
Society's  building  is  sufficient  and  Its  library 
is  adequate  for  all  needs,  the  great  majority  of 
the  members,  not  residents  of  New  York,  have 
hitherto  failed  to  see  the  advantages  of  any 
kind  of  an  alliance  with  societies  which,  in 
their  opinion,  do  not  accomplish  anywhere  near 
so  much  for  non-resident  members.  The  re- 
cent flurry  over  the  affairs  of  the  American. So- 
ciety of  Mechanical  Engineers,  whatever  its 
facts  may  have  been,  led  many  members  of  the 
older  organization  to  express  their  satisfaction 
that  they  were  not  entangled  In  any  way  In 
such  a  matter. 

On  the  other  hand  the  national  organizations 
of  the  mechanical  and  electrical  engineers,  as 
well  as  the  Engineers'  Club,  will  find  in  this 
generous  and  unsolicited  gift  from  Mr.  Carne- 
gie a  means  of  meeting  very  urgent  needs.  The 
American  Society  of  Mechanical  Engineers, 
through  a  subsidiary  corporation,  owns  a  re- 
modeled dwelling  house  barely  adequate  for  its 
requirements,  the  Engineers'  Club  is  also  housed 
in  a  remodeled  dwelling  unsuited  for  its  present 
purpose,  while  the  electrical  organization  has 
simply  a  small  executive  office.  The  mining 
engineers'  society  has  always  been  opposed  to 
elaborate  headquarters,  its  idea  being  to  main- 
tain only  enough  of  an  office  for  accounting  and 
for  editing  Its  publications.  The  number  of 
local  members  is  small  and,  if  the  convenience 
of  the  membership  at  large  were  consulted,  it 
might  be  found  that  an  office  in  St.  Louis  or 
even  Denver  would  be  equally  satisfactory  with 


one  in  New  York.  None  of  these  societies, 
however,  is  In  the  same  position  as  the  Ameri- 
can Society  of  Civil  Engineers,  the  oldest  and 
strongest  of  all,  with  a  good  home,  a  fine  library 
and  a  very  large  conservative  non-resident 
membership  not  disposed  to  enter  upon  a  haz- 
ard of  new  fortunes  with  no  very  definite  gain 
in  sight  If  successful,  even  to  the  local  mem- 
bers. These  non-resident  members  may  be  defi- 
nitely counted  upon  to  reject  any  plan  for 
abandoning  their  present  possessions  for  a  situ- 
ation whose  main  advantage  seems  to  be  a  back- 
door approach  to  the  dining  room  of  the  Engi- 
neers' Club.  The  generosity  of  Mr.  Carnegie 
will  be  sincerely  appreciated  by  the  members 
of  the  American  Society  of  Civil  Engineers;  but 
the  statements  of  a  few  of  its  members  to  ac- 
quaintances in  other  societies,  leading  them  to 
believe  that  this  old  and  strong  organization  is 
in  need  of  assistance  to  a  lodging  place,  will 
probably  produce  a  result  surprising  to  the  gen- 
tlemen who  have  been  misinformed  concerning 
Its  needs  and  desires.  The  Engineering  Record 
doubts  that  one  member  In  ten  will  vote  to 
abandon  the  present  house. 


Engineering  English. 

The  announcement  that  among  the  papers  to 
be  presented  at  the  annual  convention  of  the 
American  Institute  of  Electrical  Engineers 
there  will  be  one  on  Engineering  English,  is 
particularly  interesting  in  view  of  some  re- 
marks by  President  Humphreys,  of  Stevens  In- 
stitute, published  in  the  "Indicator"  for  last 
month.  "The  engineer,"  he  said,  "must  be 
more  a  man  of  business  than  he  has  been  in 
the  past.  It  is  not  enough  that  the  technically 
trained  engineer  should  be  practical  in  the  shop 
and  In  the  field;  he  must  be  practical  in  his 
ability  to  meet  business  men  on  their  own 
ground.  Some  engineers  fail  to  secure  success 
because  they  carry  too  large  a  proportion  of 
science;  some  because  they  ^lave  not  enough; 
and  others  because  they  fail  to  recognize  that 
commercial  efficiency  must  outweigh  theoreti- 
cal efficiency.  The  training  for  the  engineer 
must  be  a  harmonious  blend  of  science,  prac- 
tice and  commercial  judgment."  In  another  ad- 
dress he  emphasized  the  fact  that  the  engineer 
must  find  his  success  within  the  limitations 
of  commercial  conditions,  and,  to  that  end, 
"must  be  able  to  convey  to  his  employers  or 
associates  in  language  concise  and  explicit  the 
results  of  his  work  or  investigations."  The 
commercial  ability  as  well  as  the  technical 
knowledge  of  the  man  making  these  remarks 
ought  to  impress  their  Importance  strongly  on 
young  engineers,  particularly  as  other  portions 
of  the  address  in  which  they  were  made  in- 
dicate  President  Humphrey's  belief  that  the 
technical  graduate  is  least  satisfactory  in  his 
relations  as  a  business  man.  President  Pritch- 
ett,  of  the  Massachusetts  Institute  of  Technol- 
ogy, has  also  hinted  at  the  same  idea  in  the 
following  terms:  "The  young  engineer  learns 
when  he  first  goes  into  the  world  that  the  thing 
by  which  he  is  tried  Is  not  his  technical  train- 
ing, not  his  ability  to  know  about  steel,  but  It 
is  his  ability  to  deal  directly,  pleasantly,  ef- 
fectively with  other  men." 

The  only  means  of  dealing  with  other  men  is 
so  manifestly  by  means  of  language  that  the 
lack  of  adequate  training  in  the  use  of  language 
in  technical  schools  is  astonishing.  A  feeling 
seems  to  prevail  that  the  study  of  the  English 
language  and  the  study  of  English  literature 
are  the  same.  So  the  young  engine  builder  or 
sanitary  expert  examines  critically,  laboriously 
and  wearily  the  rumored  beauties  of  "The  Con- 
fessions of  an  Opium  Eater,"  or  "The  Seasons," 
and  wonders  why  such  a  waste  of  time  is  forced 
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upon  him.  Of  all  the  sUll-used  but  antiquated 
relics  of  the  dark  ages  of  pedagogy,  it  will  be 
difficult  to  find  one  more  unsuited  in  every  way 
for  Its  purpose  than  the  average  language 
course  in  a  technical  school. 

The  trouble  with  the  technical  schools'  lan- 
guage courses  is  that  they  are  not  practical  in 
character.  Many  essays  have  to  be  written, 
but  the  young  men  are  not  trained  to  express 
their  ideas  clearly  and  concisely  in  all  the  reci- 
tation rooms.  They  are  given  the  idea  that 
language  study  is  reserved  for  the  language 
course,  and  that  they  can  murder  their  native 
tongue  with  impunity  save  m  their  stilted 
"themes"  on  books  they  read  for  one  pro- 
fessor. Some  day  a  college  president  will  take 
this  subject  in  hand,  and  require  every  recita- 
tion to  afford  language  training,  he  will  throw 
out  the  "masters"  and  bring  in  editorials  in 
good  newspapers  as  the  models  for  style,  he 
win  drive  the  idea  into  his  classes  that  a  heavy 
and  ponderous  style  is  a  disadvantage  to  an 
engineer,  and  that  the  ability  to  explain  clearly 
what  one  knows  is  as  important  commercially 
as  the  knowledge  itself.  His  graduates  may 
not  know  so  much  about  gems  of  literature,  but 
they  will  be  able  to  write  a  letter  without  mis- 
spelling the  unusual  words,  and  their  letters 
will  be  direct  and  clear. 

The  president  who  introduces  such  a  change 
will  find  his  output  of  graduates  in  remarkably 
high  demand  in  a  short  time,  and  the  graduates 
themselves  will  rejoice  at  the  advantages  they 
possess  in  business  relations  with  other  men. 


The  Sky-Line  in  Boston. 

It  will  be  recalled  by  those  interested  in  af- 
fairs of  national  importance  that  some  years 
ago,  when  the  Commonwealth  of  Massachusetts 
had  committed  itself  to  the  construction  of  a 
new  State-house  of  a  dignity  in  keeping  w^ith  its 
purpose  as  the  home  of  the  Sacred  Codfish  and 
the  scene  of  the  deliberations  of  the  General 
Court,  It  was  proposed  to  enact  a  strict  law 
against  the  erection  of  any  building  exceeding 
a  certain  height  in  the  vicinity  of  the  new 
forum.  The  purpose  was  to  keep  the  sky  line 
of  the  neighborhood  so  low  that  the  gilded  dome 
of  the  State-house  could  be  seen  from  far,  aud 
thus  serve  as  a  beacon  to  attract  all  in  search 
of  legislation.  Unfortunately  for  the  success 
of  this  project,  the  numerous  buildings  of  the 
neighborhood  were  already  so  lofty  that  the 
cost  of  lowering  the  sky  line  would  be  prohibi- 
tive. But  a  somewhat  similar  proposal  was 
made  about  the  same  time  for  the  preservation 
of  the  chaste  isolation  of  the  Art  Museum,  as 
■  well  as  for  the  sunny  exclusiveness  of  Copley 
Square.  Art  in  Boston  is  second  only  to  Cul- 
ture in  the  hearts  of  her  citizens,  and  the  home 
of  Art  was  threatened  with  profanation  by  the 
construction  of  high  buildings,  which,  with  the 
assistance  of  the  sun,  would  cast  shadows  on 
the  Museum  and  darken  the  pathways  of  the 
Square  trodden  by  the  famous  learned  men  of 
the  city.  As  the  course  of  the  sun  is  not  amen^ 
able  to  legislation  and  the  city  authorities  were 
not  open  to  conviction  concerning  the  need  of 
restricting  the  height  of  buildings  in  the  neigh- 
borhood of  the  Square,  pressure  was  brought 
to  bear  on  the  General  Court,  and  an  act  was 
passed  by  it  in  1898  restricting  buildings 
facing  on  this  select  place  to  a  height  of  90  and 
100  feet,  depending  on  their  location. 

This  act  Is  an  interesting  piece  of  legislation. 
It  limits  the  heights  of  buildings  on  a  few  of 
Boston's  streets,  as  already  mentioned,  but  per- 
mits the  erection  above  the  prescribed  eleva- 
tion of  "steeples,  towers,  domes,  sculptured  or- 
naments and  chimneys"  which  are  approved  by 


the  city's  Board  of  Park  Commissioners.  Par- 
ties interested  in  structures  whose  lofty  as- 
pirations are  thus  curbed  by  the  rein  of  law 
are  given  redress  from  the  City  of  Boston  "by 
proceedings  in  the  manner  prescribed  by  law 
for  obtaining  payment  for  damages  sustained 
by  any  person  whose  land  is  taken  in  the  laying 
out  of  a  highway  in  said  city."  It  will  be  no- 
ticed that  all  the  city  is  able  to  do  in  the  mat- 
ter is  to  flght  against  the  damages  property 
owners  may  endeavor  to  collect  from  it  under 
the  terms  of  the  act. 

One  of  the  best  of  the  new  buildings  of  Bos- 
ton, known  as  the  Westminster  Chambers,  was 
erected  above  this  elevated  dead  line,  and  the 
State  Attorney  General  accordingly  brought  the 
infraction  of  the  law  to  the  attention  of  the 
State  Supreme  Court.  Owing  to  the  somewhat 
unique  character  of  the  legislation,  two  suits 
were  begun,  one  by  the  State  against  the  own- 
ers, and  one  by  the  owners  against  the  City  of 
Boston  for  damages.  The  conclusion  of  the 
litigation  against  the  city  has  apparently  not 
yet  been  reached,  but  the  owners  of  the  build- 
ing have  been  ordered  by  the  Supreme  Court  of 
the  United  States  as  well  as  the  Supreme  Court 
of  Massachusetts  to  remove  those  parts  of  the 
structure,  other  than  the  towers  and  other  em- 
bellishments which  take  the  fancy  of  the  Park 
Commissioners,  rising  above  a  height  of  90  feet. 
The  courts  hold  that  it  is  lawful  to  order  the 
reconstruction  of  the  building  before  the  cost  of 
the  work  is  determined  by  the  first  suit  men- 
tioned, because  an  adequate  provision  is  made 
for  compensation  by  an  entirely  solvent  debtor, 
even  though  the  debtor  is  disposed  to  fight 
against  his  assessment.  In  the  terse  and  vivid 
language  of  23  Sup.  Ct.  Rep.  440,  in  summariz- 
ing the  decision  of  the  United  States  Supreme 
Court:  "Due  process  of  law  is  not  denied  the 
owners  of  property  damaged  by  the  enforce- 
ment of  a  restriction  on  the  height  of  buildings 
on  certain  Boston  streets,  imposed  by  Mass. 
act  May  23,  1898,  on  the  theory  that  the  right 
of  action  thereby  given  to  recover  damages  from 
the  City  of  Boston  in  the  manner  prescribed  by 
law  for  obtaining  payment  for  damages  by  any 
person  whose  land  is  taken  in  the  laying  out 
of  a  highway  does  not  afford  adequate  provision 
for  compensation  because  the  city,  not  being  a 
party  to  the  taking,  is  not  technically  estopped 
to  deny  its  liability,  since  such  statutory  lia- 
bility is  of  a  character  which,  under  the  deci- 
sions of  the  State  courts,  the  legislature  may 
impose  on  a  municipality." 

Since  the  beginning  of  this  litigation  it  has 
been  decided  to  move  the  Art  Museum,  and  so 
the  pressing  need  of  this  altitudinous  legisla- 
tion has  disappeared.  But  the  fact  that  a  lofty 
structure  on  its  frontier  might  cast  gloom  over 
Copley  Square,  a  locality  as  dear  to  the  Bos- 
tonian  as  the  Manhattan  terminal  of  the  Brook- 
lyn bridge  to  the  New  Yorker  or  the  Stock 
Yards  to  the  man  from  Chicago,  is  sufficiently 
disquieting  to  warrant  the  belief  in  the  futility 
of  any  hasty  repeal  of  this  interesting  legisla- 
tion. For  many  years  this  famous  square  will 
probably  be  as  open  to  the  sun  as  if  protected 
by  the  law  of  ancient  lights  of  our  British 
friends,  and  the  only  shadows  on  its  well-kept 
surface  will  be  cast  by  those  eminent  citizens 
who  pace  its  paths  meditating  on  the  achieve- 
ments of  the  other  great  men  who  have  made 
Boston  famous.  The  fact  that  this  exclusiveness 
has  been  obtained  at  considerable  cost  to  the 
taxpayers  and  no  little  interference  with  build- 
ing operations  of  an  important  nature  need 
not  be  considered;  for  it  was  all  due  to  legisla- 
tion by  men  from  the  country  districts,  slow 
and  steady  of  thought,  and  much  more  likely, 
of  course,  to  know  what  Boston  really  needs 
than  her  own  citizens  and  taxpayers. 


Erection  of  the  Manhattan  Approaches  to 
the  Williamsburg  Bridge. 

The  erection,  which  is  now  well  advanced,  of 
the  viaduct  approaches  at  the  western  end  of 
the  new  East  river  bridge,  known  as  the  Will- 
iamsburg bridge,  will  substantially  complete 
that  $20,000,000  structure  with  the  exception 
of  its  great  suspended  center  span.  The  design 
of  the  bridge  and  the  operations  for  its  con- 
struction have  been  of  a  magnitude  unequaled 
by  any  other  bridge  so  far  completed  in  this 
country,  and  exceeded  by  few  in  the  world.  As 
most  of  our  readers  will  remember,  the  bridge 
has  a  main  channel  span  1,600  feet  long,  150 
feet  high  in  the  clear  and  114  feet  wide  with  a 
capacity  for  six  railroad  and  street  car  tracks, 
two  wide  roadways,  two  sidewalks  and  two 
bicycle  paths.  There  are  two  3,000-ton  steel 
towers  about  335  feet  high,  four  heavy  300-foot 
approach  spans  and  over  4,100  feet  of  ap- 
proaches with  two-story  steel  viaducts  like  ele- 
vated railroad  structures.  Construction  was 
commenced  in  1897  and  has  continuously  pro- 
gressed in  distinct  operations,  which  include  the 
building  of  the  main  tower  piers  with  their 
diflicult  foundations  about  100  feet  below  water 
level,  construction  of  the  anchorage  piers  on 
dry  land,  building  the  steel  towers,  the  approach 
spans,  the  main  cables,  the  earth  and  masonry 
portions  of  the  approaches  and  the  steel  viaduct 
approaches,  nearly  all  of  which  have  been  fully 
described  and  illustrated  in  The  Engineering 
Record. 

The  Manhattan  viaduct  approach  is  2,500  feet 
long  and  weighs  about  12,000  tons.  The  de- 
tails of  its  design  were  Illustrated  in  The  Engi- 
neering Record,  May  12,  1900,  and  the  general 
method  of  erection  and  plan  employed  are  the 
same  as  for  the  work  on  the  Brooklyn  approach 
which  was  described  In  our  issue  of  September 
21,  1901.  There  are,  however,  some  modifica- 
tions of  the  work  which  are  of  interest  to  note; 
and  the  essential  features  of  the  erection  are 
shown  more  graphically  by  the  accompanying 
illustrations  than  by  those  previously  pub- 
lished. There  are  four  longitudinal  lines  of 
columns  and  plate  girders  supporting  trans- 
verse double  cantilever  plate-girder  floor  beams 
114  feet  long  in  the  lower  floor  of  the  viaduct. 
In  the  middle  of  this  deck  a  double  row  of  col- 
umns forms  a  second  tier  supporting  the  deck 
for  the  elevated  railroads. 

The  columns,  longitudinal  girders  and  their 
bracing  have  been  erected  by  a  special  double- 
boom  steel  traveler  running  on  the  longitudinal 
girders  and  overhanging  them  far  enough  to 
assemble  a  complete  panel  in  advance  with  its 
trolley  hoists.  The  lower  story  of  the  second 
panel  of  the  viaduct  from  the  Manhattan  an- 
chorage pier  and  the  steel  traveler  were  simul- 
taneously erected  by  derricks  on  a  wooden 
falsework  tower.  The  traveler  then  erected 
the  third  panel  of  the  viaduct  and  moved  for- 
ward on  it  and  the  wooden  tower  traveler  was 
erected  on  the  second  panel.  The  steel  traveler 
then  worked  westward,  assembling  the  lower 
part  of  the  viaduct  as  shown  in  the  progress 
picture  where  one  boom  is  seen  setting  an  in- 
side longitudinal  girder  and  the  other  boom  is 
assembling  the  main  transverse  girder-strut. 

The  timber  tower  traveler  for  the  erection  of 
the  elevated  railroad  structure  and  the  main 
floor  beams  follows  the  steel  traveler  and  runs 
on  the  two  inner  lines  of  longitudinal  girders, 
moving  backwards  away  from  the  second  story 
which  it  erects.  It  is  about  40  feet  high  with 
timber  posts  and  horizontal  struts,  and  pin-con- 
nected diagonal  rods  in  each  face.  The  two 
stiff-leg  derricks  which  are  mounted  on  top  of 
it  have  42-foot  masts  and  10-ton  54-foot  booms 
operated    by    4-drum    Lidgerwood   hoisting   en- 
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glnes  seated  on  its  lower  platform.  A  third 
traveler,  not  shown  in  the  photographs,  con- 
sists of  two  special  cars  running  on  one  of  the 
trolley  tracks  on  the  main  platform  of  the  via- 
duct and  carrying  a  complete  air  compressor 
plant  for  the  pneumatic  hammers  by  which 
nearly  all  of  the  field  rivets  are  driven. 

The  steel  work  for  this  approach  was  deliv- 


where  the  progress  of  erection  was  from  east 
to  west  with  the  successive  travelers  operating 
in  the  manner  already  described.  With  the 
exception  of  two  or  three  special  spans,  the 
Manhattan  viaduct  has  now  been  erected  up  to 
the  main  floor  beams,  and  the  steel  traveler 
has  been  taken  to  pieces  and  removed,  and  will 
be    stored   for    future   use    on   other   contracts. 


The  Pennsylvania  Steel  Company  is  the  con- 
tractor for  the  viaduct  and  its  erection;  Mr. 
J.  V.  W.  Reynders,  superintendent  of  bridge  and 
construction  department;  Mr.  Fred  W.  Cohen, 
engineer  of  erection;  Mr.  L.  N.  Gross,  general 
foreman  of  erection. 


Proposed  Parkway  in  St.  Louis. 
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ERECTING  UPPER  STORY  OF  VIADUCT. 


The  uniting  of  the  park  system  of  St.  Louis 
into  a  harmonious  whole  Is  proposed  in  the 
recent  recommendations  of  the  Kingshighway 
Commission  of  that  city,  the  members  of  which 
were  appointed  in  July,  1902.  A  thorough  in- 
vestigation of  the  subject  has  been  made  by 
the  commission,  and  plans  prepared  under  the 
direction  of  Mr.  George  E.  Kessler,  of  Kansas 
City,  as  landscape  architect.  It  is  proposed  to 
construct  a  parkway  extending  mainly  along 
Kingshighway  from  Carondelet  Park,  at  the 
south,  continuously  through  the  city  to  the 
large' cemeteries  and  O'Fallon  Park,  at  the 
north,  while  it  is  further  recommended  that 
the  city  acquire  the  property  necessary  for  an 
extension  of  the  system  to  Chain  of  Rocks. 
The  width  of  the  proposed  parkway  varies  from 
100  to  250  feet,  and  the  arrangment  of  the  park- 
ing differs  in  the  various  sections  according  to 
the  conditions.  In  the  neighborhood  of  Man- 
chester Avenue  a  viaduct  about  3,500  feet  long 
will  be  necessary  to  cross  several  railroads,  and 
both  the  St.  Louis  chapter  of  the  American  In- 
stitute of  Architects  and  the  St.  Louis  Archi- 
tectural Club  have  submitted  designs  for  this 
viaduct.  The  former  plan  provides  for  several 
concrete  steel  arches  of  100  and  125  feet  span, 
while  the  essential  feature  of  the  latter  is  a 
single  steel  arch  of  325  feet  span.  The  cost 
of  the  viaduct  proposed  by  the  Architectural 
Club  has  been  estimated  at  $600,000.     Several 


ered  by  lighters  to  the  contractors'  dock  under 
the  approach  span,  where  as  much  as  800  tons 
are  sometimes  stored  about  16  feet  above  street 
level  and  are  handled  i)y  two  15-ton  boom  der- 
ricks which  unload  it  from  the  lighters  and 
deliver  it  to  flat  cars  drawn  by  15-ton  standard 
gauge  locomotives  on  a  temporary  elevated  dis- 
tribution track  built  alongside  the  viaduct  from 
end  to  end  on  the  192-foot  right  of  way.  The 
distribution  track  was  built  with  two  lines  of 
12xl4-inch  yellow  pine  stringers,  supported  on 
timber  trestle  bents  each  consisting  of  two  ver- 
tical and  two  batter  posts  scabbed  to  the  caps 
and  sills  and  X-braced. 

Ordinarily,  the  materials  were  unloaded  from 
the  distribution  cars  by  the  booms  of  the  steel 
derrick  which  erected  the  columns  and  longi- 
tudinal girders,  and  piled  other  members  on 
the  ground,  whence  they  were  hoisted  by  the 
tower  derrick  as  required  for  erection.  Other 
material,  which  was  delivered  by  the  distribu- 
tion cars  in  advance  of  the  steel  traveler,  was 
unloaded  by  a  stiff-leg  boom  derrick  on  a  special 
«ar  between  the  locomotive  and  the  material  car. 
The  boom  was  operated  by  the  locomotive  mov- 
ing back  and  forth  with  the  fall  line.  In  some 
cases,  when  the  material  was  received  more 
rapidly  than  it  could  be  stored  on  the  dock  or 
erected  by  the  steel  traveler,  the  17-ton  longi- 
tudinal girders  were  delivered  by  the  distribu- 
tion train  to  one  boom  of  the  steel  traveler; 
passed  from  that  to  the  other  boom  and  loaded 
by  it  on  trucks  drawn  by  ten  horses  which  car- 
ried them  forward  to  the  required  place,  where 
they  were  skidded  to  the  ground,  thus  involving 
a  considerable  additional  expense. 

At  the  west  end  of  the  viaduct  four  bents  of 
steel  work  were  erected  in  advance  of  the  trav- 
eler, so  as  to  permit  the  masonry  contractors  to 
finish   their  work  there  without  delay.      Else- 


ERECTING  LOWER  STORY  OF  VIADUCT. 


It  is  hardly  necessary  to  add  that  the  bridge 
is  being  built  by  the  department  of  bridges  of 
Greater  New  York.  Mr.  Gustav  Lindenthal, 
commiosioner  of  bridges;  Mr.  L.  L.  Buck,  con- 
sulting engineer;  Mr.  O.  F.  Nichols,  engineer 
in  charge;  Mr.  Kingsley  L.  Martin,  resident 
engineer  and  Mr.  Alexander  Johnson,  assistant 
engineer  on  the  Manhattan  approach. 


builders  of  concrete  steel  structures  have  also 
submitted  designs  for  this  viaduct.  The  esti- 
mate of  the  cost  of  the  contemplated  improve- 
ments follows:  Land  and  assessments  for  wid- 
ening, 1500,000;  viaducts,  1700,000;  planting 
Kingshighway  and  improving  parks,  $300,000; 
making  a  total  of  $1,500,000.  Mr.  George  B. 
Leighton  is  chairman  of  the  Commission. 
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Types  and   Details  of  Bridge  Construc- 
tion.— V. 

By  Frank  \V.  Skinner,  C.  E. 


,    Spasdbel-Bbaced  Akches,  Co>-cluded. 

The  Niagara  Railway  Arch  across  the 
Niagara  River,  at  Niagara  Falls,  replaces  the 
famous  railroad  suspension  bridge  built  on  the 
same  site  by  John  A.  Roebling  in  1855,  which 
bad  a  center  span  of  821  feet  and  a  height  of 
225  feet  above  the  river.  It  was  described  in 
The  Engineering  Record  of  April  24,  1897,  and 
in  the  "Transactions"  of  the  American  Society 
Civil  Engineers,  Vol.  40,  page  125.  The  new 
bridge  has  two  spandrel-braced  two-hinge  steel 
arch  trusses  with  horizontal  top  chords,  and 
bottom  chords  of  straight  sections,  one  panel 
long,  which  are  chords  of  a  parabolic  curve.  The 
span  is  550  feet,  the  rise  114  feet,  and  the  depth 
of  truss  is  20  feet  at  the  crown  and  134  feet  at 
the  ends.  The  trusses  are  56  feet  9%  inches- 
apart  on  centers  at  the  skewbacks,  and  are  bat- 
terea  1:10  so  that  the  top  chords  are  only  30 
feet  apart. 

All  truss  members  are  compression  pieces 
with  rectangular  cross  sections,  built  up  of 
plates  and  angles  and  all  connections  are  made 
with  double  gusset  plates,  except  at  the  skew- 


and  T>^  feet  wide  in  the  other  direction.  Each 
convex  surface  is  a  segment  of  a  horizontal 
cylinder  9  feet  in  diameter.  The  shoe  rests  on 
forty-flve  segmental  rollers  5  inches  in  diameter 
and  3  feet  10  inches  long,  set  in  the  concave 
cylindrical  concentric  surface  of  the  cast  steel 
pedestal,  which  has  a  7xl4-foot  base  inclined 
about  45  degrees.  The  base  has  a  narrow  hori- 
zontal flange  on  the  lower  side  to  prevent  any 
danger  of  displacement.  The  pedestal,  rollers, 
shoe  and  chord  are  tied  together  by  two  pairs 
of  eyebars  having  separate  pins  in  the  pedestal 
and  meeting  on  one  pin  in  the  end  of  the  chord 
through  the  center  of  the  cylindrical  bearing 
surfaces  of  the  roller  beds.  The  segmental  roll- 
ers were  designed  for  a  uniform  load  of  2,200 
pounds  per  linear  inch  and  were  adopted  to 
avoid  pins  of  excessive  diameter,  the  assump- 
tion being  that  they  would  be  equivalent  to  ball 
bearings.  The  tops  of  the  rollers  are  almost  in 
contact  and  there  are  5/16-inch  square  bars  riv- 
eted between  their  lower  edges  to  restrict  the 
movement  should  there  be  any  tendency  for 
overturning  although  the  actual  movement  has 
been  observed  to  be  very  slight.  During  erec- 
tion'they  were  held  in  correct  radial  position 
by  temporary  end  stops.  The  cast  steel  skew- 
back    pedestals    weigh    35    tons    each    and    are 


degrees  Fahrenheit,  and  has  been  observed  to 
range  from  7  inches  in  winter  to  10  inches  in 
summer.  The  calculated  deflection  under  a 
moving  load  of  10,000  pounds  per  linear  foot 
was  1  15/16  inches,  and  the  observed  deflection 
under  a  6,500-pound  test  load  was  13/16  inch. 
Vibrations  due  to  a  train  at  a  speed  of  20  miles 
per  hour  are  scarcely  noticeable  and  the  struc- 
ture is  believed  to  be  more  rigid  than  any  other 
bridge  Of  equal  span.  The  total  weight  of  the 
bridge,  including  a  115-foot  deck  truss  span  at 
each  end  is  about  7,200,000  pounds. 

The  skewback  piers  are  located  half  way  be- 
tween the  feet  of  the  cliffs  and  the  edges  of  the 
water  lines,  on  very  steep  rocky  slopes  where 
framed  trestle  bents  were  set  and  braced 
together  in  alternate  panels  to  make  falsework 
on  which  the  approach  spans  were  erected, 
operations  for  them  and  all  other  parts  of  the 
erection  being  carried  on  simultaneously  in  du- 
plicate on  both  sides  of  the  river.  On  each 
shore  a  two-bent  steel  strident  traveler  was 
erected  on  the  river  ends  of  the  falsework 
beyond  the  steel  towers  of  the  old  suspension 
bridge  which  still  maintained  traffic  at  the  same 
level  and  alignment  as  was  to  be  provided  for 
in  the  new  span.  The  travelers  cleared  the  old 
cables  and  stiffening  trusses  and  had,  on  the 


Making  Final  Connections  in  Center  Panel. 


Arch  Span  before  the  Removal  of  Suspension  Span. 


back  hinges.  There  are  stiff  lateral  braces  in 
the  planes  of  the  top  and  bottom  chords,  sway 
braces  in  transverse  vertical  planes  at  panel 
tpc^nts,  and  longitudinal  horizontal  struts  from 
;the  haunches  to  the  end  posts  to  stiffen  the 
longest  web  members.  The  main  floor  beams 
are  54-inch  plate  girders  seated  on  the  tops  of 
the  vertical  posts,  and  carrying  two  railroad 
tracks.  At  each  end  of  each  beam,  there  is  a 
curved  knee  brace  with  a  solid  web  plate  and 
flange  angles,  which  is  riveted  to  the  vertical 
post  and  extends  to  the  bottom  flange  of  the 
roadway  floor  beam.  Each  pair  of  braces  forms 
a  sort  of  portal  and  gives  great  stiffness  to  the 
arch  trusses,  as  well  as  affording  a  vertical 
flange  connection,  for  the  ends  of  the  lower  floor 
beams,  which  are  carried  on  the  battered  posts. 
The  highway  floor  beams  are.54-lnch  plate  gir-. 
■ders,  and  carry  a  25%-foot  roadway  about  15 
feet  in  the  clear  below  the  upper,  floor  beams. 
There  is  an  electric  car  track  in  the  middle, 
and  an  11-foot  sidewalk  on  each  side,  which  is 
partly  cantilevered  beyond  the  truss. 

The  ends  of  the  lower  chords  have  flat  base 
plates  bolted  to  the  double  beveled  upper  faces 
of  steel  castings  with  convex  lower  surfaces 
about  4  feet  long,  transverse  to  the  bridge  axis, 


seated  on  very  large  separate  piers  of  dimen- 
sion limestone  with  granite  copings  normal  to 
the  line  of  pressure,  except  for  a  short  hori- 
zontal portion  at  the  lower  end  which  afforded 
a  stop  to  take  the  vertical  component  of  the 
thrust  and  prevent  any  possibility  of  displace- 
ment during  erection.  On  the  New  York  shore 
the  piers  are  seated  on  the  solid  rock  ledge,  but 
on  the  Canada  shore  they  have  concrete  foot- 
ings. 

The  maximum  masonry  loads  per  square  inch 
are,  on  top  of  coping  339  pounds,  under  coping 
300  pounds  and  on  concrete  113  pounds.  The 
pedestals  are  bedded  on  the  copings  with  a  thor- 
oughly rammed  rust  joint  made  1:32  by  weight 
of  sal  ammoniac  and  cast-iron  filings.  The 
trusses  were  designed  for  a  live  load  on  each 
track,  of  two  locomotives  each  having  40,000 
pounds  on  each  of  four  axles  and  followed  by 
a  train  load  of  3,500  pounds  per  linear  foot. 
The  stresses  were  calculated  by  the  method  in 
chapter  XII.  of  Professor  Greene's  text  book  on 
arches,  and  then  the  sections  were  increased  to 
be  a  mean  between  these  requirements  and 
those  assuming  that  there  was  a  center  hinge, 
thus  providing  for  inaccuracy  of  adjustment. 
The  camber  was  designed  to  be  8  inches  at  60 


forward  corners,  two  40-foot,  40-ton  booms, 
which  commanded  one  panel  of  the  truss  in 
advance. 

The  travelers  set  the  35-ton  skewback  cast- 
ings and  assembled  all  the  members  of  the  first 
panels  which  were  temporarily  supported  on 
falsework  bents  under  the  lower  chords.  After 
the  end  panels  were  completed  the  skewbacks 
received  the  vertical  loads  and  thrusts  and  the 
tendency  to  rotate  around  them  was  resisted  by 
the  erection  anchorages  connected  to  the  ends 
of  the  top  chords.  These  had  pin-connected 
chains,  with  a  minimum  area  of  80  square 
inches,  which  extended  horizontally  nearly  300 
feet  from  the  shore  ends  of  the  top  chords,  were 
deflected  vertically  over  radial  struts,  and  had 
bottom  pins  engaging  reaction  beams  solidly 
concreted  in  the  enlarged  bottoms  of  narrow 
vertical  shafts  in  the  solid  rock. 

Commencing  at  the  river  end  the  chains  were 
made  with  three  panels  of  eyebars,  six  panels 
of  the  temporarily  assembled  riveted  top  chords 
of  the  deck  approach  spans,  two  26-foot  panels 
of  adjustment  eyebars,  four  short  panels  of 
square-ended  un-forged  deflection  bars  and  one 
panel  of  vertical  eyebars.  The  bars  in  each 
pair  of  adjustment  panels  were  arranged  in  the 
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form  of  an  oblique  parallelogram  having  for 
the  short  diagonal,  a  vertical  screw  91/2  inches 
in  diameter  and  17  feet  long.  The  ends  of  the 
screw  had  right  and  left  handed  threads  en- 
gaging the  yokes  to  which  the  eyebars  were  pin 
connected,  and  the  lower  ends  had  also  capstan 
heads  by  which  they  were  turned  to  lengthen  or 
.shorten  the  diagonal  of  the  parallelogram  and 
correspondingly  vary  the  length  of  the  anchor 


chain.  As  its  shore  end  was  fixed  this  necessar- 
ily gave  a  horizontal  movement  to  the  river  end 
which  was  attached  to  the  top  of  the  end  ver- 
tical post  of  the  arch  truss  and,  revolving  it 
through  an  arc  around  the  skewback  pin,  raised 
or  lowered  the  river  end  of  the  semi-truss  by 


Driveivcry  and  Promanad^  \ 


the  combined  action  of  the  screw  and  toggle. 
As  the  travelers  erected  the  panels  of  the 
trusses  in  advance,  cantilever-wise,  they  suc- 
cessively moved  forward  on  the  top  chords  and 
received  the  truss  members  from  cars  on  tracks 
made  with  the  railroad  Stringers  temporarily 


^  Pailroaid  Tracks. 


Tm  EmhiHMM  WtCOWl- 

Typical    Half  Sectional  Elevation  of  Arch  Span. 

DIAGRAM  AND  DETAILS  OF  NIAGARA  RAILWAY  ARCH. 
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supported  on  the  sidewalk  brackets  and  after- 
ward permanently  assembled  between  the  same 
floorbeams.  The  travelers  were  made  with  four 
double  posts,  each  of  which  was  much  wider  at 
the  top  than  at  the  bottom,  so  as  to  secure  trans- 
verse rigidity  without  diminishing  the  train 
clearance  by  kneebracing.  The  tops  of  the 
posts  were  connected  by  light  deep  longitudinal 
and  transverse  lattice-girders,  and  the  longitu- 
dinal faces  of  the  travelers  were  X-braced  by 
screw  rods. 

Owing  to  the  absence  of  crown  hinges  it  was 
necessary  that  the  location  and  alignment  of 
the  skewback  pins  be  very  accurate  and  so  their 
centers  were  plumbed  down  to  the  piers  from 
the  old  suspension  bridge  and  lined  in  ITy  a 
transit  on  shore.  When  the  center  panels  of 
the  two  arch  trusses  had  been  erected  there  was 
an  opening  of  8  inches  between  the  ends  of  the 
top  chords,  due  to  the  upward  inclination  which 
had  been  provided  for  erection  clearance.  Six 
horizontal  oi)erating  levers  were  Inserted  in  the 
capstan  head  at  the  foot  of  the  vertical  screw 
in  each  of  the  four  adjuetment  toggtes  and  two 
men  on  each  lever  slacked  them  off  under  a 
stress  of  over  1,000,000  pounds  each,  lowering 
the  ends  of  the  semi-arch  trusses.  One  of  them 
being  Inadvertently  lowered  too  far  was  raised 
again  by  eighteen  men  on  its  toggle. 

Theoretically,  the  crown  joints  should  have 
closed  first  at  the  top  chords,  and  as  they  short- 


I     1'  ^Oamp. 


Hoi*izorital  Section, 


Side  Elevation. 


Adjustment  Toggle  at  Crown. 

ened  under  compression  the  lower  chords  or 
arch  ribs  should  have  come  into  abutting  con- 
tact. On  the  contrary,  the  bottom  chords  met 
first,  and  when  the  toggles  had  been  slacked  off 
and  the  anchorages  entirely  released,  there  still 
remained  a  clearance  of  '^  Inch  between  the 
ends  of  the  middle  top  chord  sections  and  all 
the  compression  at  the  center  was  taken 
through  the  bottom  chords  whereas  700,000 
pounds  of  It  should  have  been  taken  in  the  top 
chords.  The  anchor  chains  were  then  removed 
and  drift  pins  and  bolts  were  taken  out  of  the 
rivet  holes  in  the  bottom  chord  splices,  allow- 
tng  the  joints  there  to  close  more  accurately  and 
reducing  the  crown  opening  to  %  inch. 

As  the  ends  of  the  center  lengths  of  top 
chords  could  not  be  brought  to  contact  It  was 
determined  to  separate  them  a  little  more  and 
insert  a  filler  thick  enough  to  wedge  them  apart 
and  develop  the  required  compression  when 
they  were  released  and  thus  secure  the  desired 
distribution  of  compression  between  the  top 
and  bottom  chords.  This  was  effected  by  means 
of  an  improvised  compression  toggle  con- 
structed from  simple  materials  at  hand  and 
applied  to  the  top  chord  center  joints.  Pairs  of 
square-ended,  thick  flat  steel  bars  were  set  in  a 
V-shape  each  side  of  each  joint,  with  their 
adjacent  ends  in  contact  and  their  opposite  ones 


abutting  against  the  vertical  ends  of  thick 
plates  riveted  to  the  chord  webs.  A  pair  of 
similar  heavy  flat  bars  were  arranged  in 
X-shape  in  the  vertical  longitudinal  planes 
through  the  abutting  ends  of  the  V-bars,  parallel 
with  the  chord  webs,  and  the  ends  of  these  pairs 
of  bars  were  connected  by  horizontal  bolts 
above  and  below  the  chords.  Screwing  up 
these  bolts  flattened  the  angles  of  the  V-bars 
and  forced  the  ends  of  the  top  chords  1  inch 
apart  and  a  permanent  shim  of  corresponding 
thickness  was  inserted,  the  toggle  slacked  off 
and  removed  and  the  adjustment  effected  so  as 
to  conform  closely  to  the  theoretical  camber. 

The  lower  floor  was  raised  to  its  final  posi- 
tion, the  stiffening  trusses  of  the  suspension 
bridge  were  blocked  up  on  the  arch  trusses  and 
removed  in  one-panel  sections,  the  new  upper 
floor  was  put  in,  the  field  riveting  was  done 
with  two  70-ton  pneumatic  riveting  machines 
operated  by  a  compressor  plant  on  the  American 
shore,  and  finally  the  main  cables  and  towers 
of  the  old  bridge  were  removed,  all  without  seri- 
ous accident  or  the  interruption  of  the  service 
of  trains  sometimes  only  15  minutes  apart.  The 
contract  for  the  superstructure  was  let  June  1.5, 
1896,  erection  was  commenced  September  17, 
1896,  and  the  bridge  was  tested  July  29,  1897. 


Recording   Pressure  Gauges  as   Aids  in 
Water  Works  Management. 

By    A.     O.    Doane,    Division    Engineer,    Metropolitan 
Water  Woriss,  Boston. 


The  ^  use  of  recording  instruments  in  all 
branches  of  engineering  is  constantly  increas- 
ing as  their  advantages  are  realized  and  new 
devices  extend  their  field  of  operation.  Many 
water-works  systems  are  now  equipped  with 
recording  gauges,  and  even  small  plants  find  it 
to  their  advantage  to  have  at  least  one  gauge 
connected  with  the  main  pipe  system.  By  the 
use  of  these  instruments,  the  manager  or  super- 
intendent of  a  water-works  system  is  kept  in- 
formed of  what  is  going  on  by  a  corps  of 
watchmen  who  do  not  sleep,  but  faithfully  and 
impartially  record  the  variations  of  pressure  in 
the  pipes  to  which  they  are  connected,  the 
height  of  water  in  tanks  or  reservoirs  or  the 
pressure  of  steam  on  the  pumping  station  boil- 
ers. The  person  in  responsible  control  is  thus 
enabled  to  keep  his  finger  on  the  pulse  of  the 
system  and  detect  in  this  way  much  that  might 
otherwise  escape  his  observation. 

The  gauges  furnish  a  check  on  the  operations 
of  subordinates  when  engaged  in  work  on  the 
mains,  show  the  time  of  opening  and  closing 
gates  and  often  bring  confusion  to  some  em- 
ploye who  thinks  he  can  disobey  orders  and 
not  be  found  out.  Knowing  the  normal  press, 
ure  at  the  point  where  the  gauge  is  located,  the 
cause  of  any  serious  departure  therefrom  may 
be  investigated  and  the  proper  remedy  applied. 
In  case  of  leaks  or  breaks  a  record  is  obtained 
showing  the  date  and  hour  that  the  accident  oc- 
curred, the  drop  in  pressure  and  the  time  when 
gates  were  shut  to  cut  off  the  leaky  section, 
thus  furnishing  indisputable  evidence  of  the 
eflBciency  of  the  maintenance  force  in  emergen- 
cies. When  a  large  fire  causes  great  destruc- 
tion of  property,  with  perhaps  loss  of  life  as 
well,  the  fire  department  is  often  severely  criti- 
cized, and  sometimes  the  firemen  attempt  to  put 
the  blame  on  the  water  department  saying  that 
the  pressure  was  too  low  or  main  gates  were 
shut  that  should  have  been  open.  In  such  cases 
the  recording  gauge  charts  will  show  the  real 
condition  of  affairs,  and  it  may  be  found  that 
the  drop  in  pressure  was  not  serious,  or  if  there 
was  a  large  loss  of  pressure  in  the  immediate 
vicinity  of  the  Are  it  may  have  resulted  from 
injudicious  attempts  to  take  too  many  hose 
streams  from  a  single  line  of  small  pipe  or  from 


a  dead  end,  when  a  better  distribution  of  ap- 
paratus would  have  given  .more  effective  ser- 
vice. 

The  question  of  the  unauthorized  use  of  water 
from  fire  supply  pipes  by  mill  corporations  and 
others  is  causing  considerable  discussion  in 
water-works  circles  at  the  present  time.  The 
authorities  of  some  manufacturing  towns  have, 
successfully  employed  the  recording  gauge  as  a 
detective  whose  evidence  has  often  proved  con- 
clusive and  resulted  in  a  settlement  of  the  con- 
troversy. In  some  cases  a  portable  gauge  is 
used  which  may  be  attached  to  a  hydrant  or 
other  convenient  fixture  near  the  suspected 
premises.  The  gauge  is  sometimes  enclosed  in 
a  strong  box  or  case  which  may  be  locked 
securely. 

Much  damage  to  water  mains  is  caused  by 
shocks  or  water  ram  and  the  origin  of  the  trou- 
ble is  sometimes  hard  to  locate.  In  cases  of 
this  kind  the  recording  gauge  is  of  great  ser- 
vice, as  it  fixes  the  exact  time  that  the  shock 
occurs,  and  this  will  often  furnish  the  needed 
clew  to  the  mystery.  If  several  gauges  are  dis- 
tributed about  the  system  the  location  of  the 
disturbance  is  often  indicated  by  the  records, 
the  one  nearest  the  source  of  trouble  will  show 
the  most  marked  variation  in  pressure.  Some 
of  the  common  causes  of  shocks  in  water  pipes 
are  the  operation  of  hydraulic  elevators,  the 
filling  of  locomotive  tanks  from  the  mains  di- 
rect, filling  tanks  of  electric  sprinkler  cars  from 
a  large  connection  with  the  water  mains,  too 
rapid  closing  of  gate  valves,  hydrants  or  water- 
ing cart  standpipes. 

An  approximate  measure  of  the  amount  of 
water  flowing  in  a  main  having>no  side  connec- 
tions may  be  obtained  by  knowing  the  size  and 
length  of  the  pipe  between  the  gauges  and  the 
difference  in  elevation  of  the  Instruments,  thus 
determining  the  loss  of  head  due  to  friction  and 
the  corresponding  flow  of  water. 

When  installing  a  recording  gauge  it  Is  best 
to  connect  it  with  the  water  main  by  means  of 
an  independent  service  pipe  wherever  possible 
and  avoid  putting  it  on  the  piping  system  of  a 
building,  where  the  gauge  will  be  subjected  to 
sharp  shocks  whenever  the  fixtures  are  used. 
These  variations  in  pressure  will  confuse  the 
record  and  the  vibrations  have  a  tendency  to  in- 
jure the  spring  of  the  instrument.  The  corpor- 
ation cock  nozzle  of  a  gauge  service  should  be 
long  enough  to  go  through  the  wall  of  the  water 
main  and  project  at  least  14  inch  inside,  in 
order  to  prevent  rust  tubercles  from  closing  the 
opening.  The  connection  should  always  be 
made  at  the  side  of  the  main — never  on  top — 
and  it  is  well  to  incline  the  cock  slightly  down- 
wards, thus  preventing  air  from  entering  the 
pipe  and  causing  an  error  in  the  pressure  re- 
corded. The  %-inch  and  %-inch  sizes  of  lead 
pipe  make  good  gauge  connections  and  are 
easily  laid.  A  piece  of  brass  pipe  is  commonly 
used  to  connect  the  gauge  to  the  lead  pipe.  The 
gauge  cock  should  be  fitted  with  a  union  coup- 
ling above  the  shut-off  so  that  the  gauge  may 
be  easily  removed  for  testing  and  repairs  with- 
out having  to  go  down  cellar  to  shut  off  the 
water.  It  is  well  to  put  a  sidewalk  stop  in  the 
line  so  that  the  water  may  be  shut  off  outside 
the  building  without  digging  up  the  corporation 
cock.  Especial  care  should  be  taken  to  protect 
the  pipe  from  freezing,  as  owing  to  the  lack  of 
circulation,  gauge  services  are  particularly  lia- 
able  to  damage  from  frost.  In  selecting  a 
gauge,  care  should  be  taken  to  get  one  which 
will  register  a  maximum  pressure  at  least  40 
pounds  higher  than  the  normal  pressure  at  the 
point  where  it  is  to  be  placed.  This  avoids 
unduly  straining  the  spring  causing  a  perma- 
nent set  in  the  metal,  and  also  allows  shocks 
and  maximum  pressures  to  be  recorded. 
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The  paper  dial  or  chart  of  the  gauge  should 
be  about  8  inches  in  diameter.  A  smaller  rec- 
ord is  unsatisfactory,  because  the  scale  is  too 
small  to  show  small  variations  in  pressure  or 
differences  in  time.  Recording  gauges  should 
be  tested  at  least  once  a  year  either  by  compari- 
son with  a  gauge  of  known  accuracy  or  by  the 
use  of  an  oil  gauge  tester  which  operates  by 
means  of  a  piston  to  which  weights  may  be  ap- 
plied, thus  causing  a  known  pressui'e  in  a  small 
reservoir  of  oil  to  whicli  the  gauge  to  be  tried 
is  connected.  Where  a  number  of  gauges  are 
in  use  some  filing  device  will  be  found  conveni- 
ent. The  dials  are  commonly  kept  on  spindles 
set  in  circular  wooden  or  light  metal  bases,  the 
pins  being  made  long  enough  to  hold  a  year's 
supply  of  dials  for  one  gauge.  These  files  are 
placed  in  a  cabinet  having  shelves  of  a  conveni- 
ent size.  The  records  are  thus  preserved  from 
dust  and  may  be  readily  consulted  at  any  time. 
A  rubber  stamp  to  mark  the  dials  with  the 
name  of  the  station,  elevation  of  the  gauge,  and 
date    line    will    be    found    useful. 

The  gauge  charts  are  commonly  graduated  to 
show  the  pressure  in  pounds  per  square  inch, 
but  if  in  comparing  records  from  different 
gauges   of  known   elevation   the  head    in    feet 


The  pen  of  a  recording  gauge  should  be  of 
the  enclosed  reservoir  type,  as  this  protects  the 
ink  from  dust  and  evaporation,  also  from  ffying 
about  when  the  arm  moves  quickly.  The  pen 
should  bear  lightly  on  the  paper,  as  it  will  affect 
the  correctness  of  the  record  if  it  presses  too 
strongly,  or  only  mark  in  spots  if  the  pressure 
of  the  pen  is  too  light.  In  cases  where  there  is 
considerable  violent  vibration  it  may  be  neces- 
sary to  throttle  the  gauge  cock  to  avoid  damage 
to  the  spring,  but  this  should  be  done  cau- 
tiously, as  it  will  often  cause  the  gauge  to  regis- 
ter less  than  the  true  pressure. 


Shipping  a  Pair  of  Long  Plate  Girders. 

A  pair  of  105-foot  plate  girders,  9  feet  high 
and  weighing  62,000  pounds  each,  were  recently 
built  by  the  Phoenix  Bridge  Company  and 
shipped  complete  from  their  shops  to  Jefferson, 
Ala.,  for  the  Southern  Railway  Company.  They 
were  set  as  close  together  as  possible  on  a  pair 
of  transverse  sills,  about  74  feet  apart,  on  the 
decks  of  two  steel  flat  cars  of  100,000  pounds 
capacity  each,  with  a  third  similar  idle  car 
between  for  a  spacer.  The  sills  were  placed 
nearly  in  the  centers  of  the  end  cars  and  were 


SHIPPING  TWO  105-FOOT  PLATE  GIRDERS. 


equivalent  to  the  pressure  shown  on  the  dial  is 
added  to  the  elevation  of  the  gauge  a  convenient 
basis  of  comparison  is  furnished.  In  order  to 
avoid  numerous  computations  a  special  scalehas 
been  devised  made  of  transparent  celluloid 
about  1/32  inch  thick.  It  is  of  the  same  size 
and  shape  as  the  paper  charts  with  a  center 
hole  of  the  same  diameter  as  the  one  in  the 
paper  dial.  The  graduations  are  engraved  on 
radial  lines  and  one  dozen  or  more  may  be  laid 
out  on  the  same  celluloid  disc.  The  Individual 
scales  are  made  to  conform  to  the  scale  and 
elevation  of  the  particular  recording  gauge  with 
which  they  are  to  be  used,  and  when  placed 
above  the  chart  from  this  gauge  with  the  cen- 
tral holes  coinciding  the  elevation  in  feet  above 
the  datum  plane  equivalent  to  the  pressure 
shown  on  the  record  may  be  read  directly,  and 
by  revolving  the  dial  any  part  of  the  record 
may  be  examined.  The  best  way  to  use  the  de- 
vice is  to  have  a  circular  base  made  with  a 
short  stud  in  the  center  made  to  fit  the  hole  in 
the  record  chart  exactly.  The  chart  is  placed 
on  the  wooden  base  and  the  celluloid  dial  put  on 
top,  the  stud  making  scale  and  chart  concentric. 
The  scale  may  then  be  revolved  and  any  part  of 
the  record  examined  with  ease  and  rapidity. 


pivoted  to  them  by  vertical  3-inch  pins  in  the 
centers,  one  of  them  having  a  round  hole  in 
the  car  deck  and  the  other  having  its  hole  slot- 
ted about  6  inches  to  allow  for  longitudinal  dis- 
placement. The  ends  of  the  12xl4-lnch  sills 
were  shod  with  steel  plates  and  slipped  on  seg- 
mental track  plates  to  allow  angular  displace- 
ment on  curves. 

On  the  ends  of  the  sills  were  seated  8x8-inch 
inclined  posts,  with  their  upper  ends  fitted  to 
bear  against  the  webs  and  under  sides  of  the 
top  flange  angles,  connected  by  horizontal  bolts 
through  the  tops  of  bent  channel-bars  bolted  to 
the  upper  ends  of  the  braces.  The  lower  ends 
of  the  braces  were  beveled  to  fit  the  upper 
sides  of  the  sills  and  bear  against  the  vertical 
flanges  of  short  heel  angles  bolted  across  the 
sills.  The  sides  of  the  braces  were  flUered  out 
with  wooden  blocks  to  receive  steel  jaw  plates 
bolted  to  them  and  to  the  sides  of  the  sills. 
Each  end  of  each  sill  had  a  pair  of  l^-lncb 
horizontal  diagonal  rods  passing  through  it  in 
opposite  directions  with  their  nuts  bearing  on 
beveled  washers.  The  opposite  extremities  of 
the  rods  had  loop  eyes  with  connection  bolts 
engaging  open  rivet  holes  in  the  bottom  flange 
of  the  girder. 


Biological  and  Chemical  Laboratories  of 

tne  Water  Department  of  New 

York  City. 

By  Georse  C.  Whipple,  Director. 

Mt.  Prospect  laboratory,  of  the  Department  of 
Water  Supply,  Gas  and  Electricity  of  the  City 
of  New  York,  has  been  recently  enlarged  and 
its  scope  of  operations  greatly  increased.  When 
this  laboratory  was  established  in  1897  by  Mr. 
I.  M.  de  Varona,  C.  E.,  then  engineer  of  water 
supply,  and  now  chief  engineer  of  the  Depart- 
ment for  the  Borough  of  Brooklyn,  the  city  of 
Brooklyn  was  an  independent  municipality 
and  the  work  of  the  laboratory  was  practically 
confined  to  the  Ridgewood  water  system.  After 
consolidation  the  work  was  extended  to  cover 
the  water  supplies  of  the  Borough  of  Queens. 
Since  June,  1902,  samples  of  water  from  the 
Central  Park  Reservoir,  in  Manhattan,  have 
been  regularly  analyzed.  In  January  of  the 
present  year  the  work  of  the  laboratory  was 
further  extended  to  cover  all  the  water  supplies 
of  greater  New  York,  present  and  proposed.  On 
the  appointment  by  the  mayor  of  the  Commis- 
sion on  Additional  Water  Supply,  Messrs.  Will- 
iam H.  Burr,  Rudolph  Hering  and  John  R.  Free- 
man, the  facilities  of  Mt.  Prospect  laboratory 
were  placed  at  their  disposal  by  Commissioner 
Monroe,  and  this  commission  in  turn  placed  the 
sanitary  investigations  involved  in  the  selection 
of  the  future  supply  of  the  city  In  the  hands  of 
the  director  of  the  laboratory.  All  this  has  ne- 
cessitated a  material  increase  in  the  working 
staff  and  the  establishment  of  two  branch  labor- 
atories, one  at  Katonah  on  the  Croton  watershed 
and  one  at  Poughkeepsie,  N.  Y.,  on  the  Hudson 
River. 

The  present  staff  organization  is  as  follows: 

Director,  George  C.  Whipple.  Mt.  Prospect 
laboratory:  Chief  chemist,  Daniel  D.  Jackson; 
chemists,  P.  Schuyler  Miller,  Justin  S.  Brewer 
and  Frank  E.  Hale;  bacteriologist,  Luther  R. 
Sawin;  two  laboratory  assistants,  one  clerk,  one 
stenographer,  three  laborers  and  two  office  boys. 
Katonah  laboratory:  Bacteriologist,  Edward 
P.  Walters;  one  laboratory  assistant.  Pough- 
keepsie laboratory:  Director  of  field  work, 
George  A.  Johnson;  one  laboratory  assistant, 
one  stenographer,  one  office  boy,  six  field  assist- 
ants, one  boatman,  and  about  twenty-five  sam- 
ple collectors  and  gauge-readers.  Division  of 
Soil  Physics:  Field  assistant  in  charge,  Lang- 
don  Pearse;  field  assistant,  A.  D.  Kinsman;  one 
laborer.  Including  the  special  sample  collectors 
on  the  watershed,  this  makes  a  total  of  56  men. 
The  work  of  the  laboratory  may  be  subdivided 
as  follows:  (1)  Supervision  of  present  water 
supplies  of  New  York  City;  (2.)  Tests  and  an- 
alyses of  supplies,  such  as  cement,  coal,  and  lu- 
bricating oil;  (3.)  Sanitary  investigations  for 
the  Commission  on  Additional  Water  Supply; 
(4.)  Experiments  on  soil  physics  for  the  Com- 
mission on  Additional  Water  Supply. 

Supervision  of  the  Present  Water  Supplies. 
The  water  supply  of  Manhattan  is  taken  from 
Impounding  reservoirs  on  the  Croton  watershed, 
led  by  aqueducts  to  reservoirs  In  Central  Park 
and  thence  distributed.  A  portion  of  it  Is 
pumped  from  the  aqueduct  at  High  Bridge  into 
the  high-service  system.  Practically  all  of  the 
water  passes  through  the  135th  Street  gate- 
house, which  marks  the  end  of  the  aqueduct 
lines,  and  from  this  point  dally  samples  are  col- 
lected and  carried  by  messenger  to  Mt.  Prospect 
laboratory  for  bacteriological  and  physical  an- 
alysis. Daily  samples  are  also  collected  from 
a  tap  at  City  Hall  Square.  Weekly  samples  for 
complete  sanitary  analysis  are  collected  from 
these  points  and  also  from  the  reservoirs  In 
Central  Park,  where  at  times  extensive  growths 
of  microscopic  organisms  occur.      The  results 
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6t  these  analyses  are  transmitted  weekly  to 
Chief  Engineer  Nicholas  S.  Hill,  Jr. 

In  order  that  proper  sanitary  supervision  may 
be  kept  over  the  watershed,  a  thorough  and 
systematic  inspection  of  nuisances  has  been  de- 
vised and  placed  under  the  charge  of  Mr.  Fred 
K.  Belts,  assistant  engineer,  who  will  have  his 
office  at  Katonah.  The  laboratory  has  been  built 
near  Mr.  Betts'  office  and  is  just  being  put  in 
•  operation.  Thus,  analysis  and  inspection  will 
go  hand  in  hand,  as  they  should  do  to  obtain 
the  best  results.  The  problems  involved  in  the 
storage  of  the  Croton  water  are  largely  bio- 
logical, and  the  Katonah  laboratory,  in  its 
scope  and  equipment,  resembles  the  old 
Chestnut  Hill  laboratory  of  the  Boston  water 
works.  Samples  for  chemical  analysis  are 
sent  to  Mt  Prospect  laboratory,  Brooklyn. 
Samples  are  now  being  collected  each  week 
from  all  the  reservoirs  at  various  depths  and 
from  the  most  important  streams.  Special 
studies  upon  matters  connected  with  pollution 
are  in  progress,  and  plans  for  the  filtration  of 
some  of  the  more  polluted  streams  are  being 
drawn. 

The  Borough  of  the  Bronx  is  supplied  with 
water  from  the  Bronx  and  Byram  rivers,  col- 
lected in  impounding  reservoirs  and  carried  by 
aqueduct  to  the  Williamsbridge  reservoir.  As 
this  supply  is  not  sufficient  for  the  entire  bor- 
ough, a  supplementary  supply  is  furnished  from 
the  Croton  system.  Samples  from  various 
points  on  the  system  are  analyzed  each  week. 

The  Borough  of  Brooklyn  is  supplied  chiefly 
from  the  Ridgewood  system,  but  partly  from 
isolated  driven-well  stations,  some  of  which  are 
owned  by  private  companies.  The  Ridgewood 
system  is  a  complex  one,  there  being  fifteen  sur- 
face supplies  and  as  many  driven  well-stations. 
These  all  enter  the  conduit  and  pipe-lines  ter- 
minating at  the  Ridgewood  pumping  station, 
from  which  the  water  is  pumped  into  distribu- 
tion reservoirs  at  Ridgewood  and  Mt.  Prospect. 
There  are  two  mechanical  filters  on  the  water- 
shed nearly  ready  for  operation  and  other  filters 
of  the  slow-sand  type  are  projected.  The  com- 
plicated character  of  the  supply  makes  the 
amount  of  analytical  work  considerable.  Daily 
samples  from  the  two  pumping-stations  at 
Ridgewood  and  from  a  tap  in  the  laboratory  are 
examined  physically  and  bacteriologically. 
Weekly  samples  for  complete  sanitary  analysis 
are  collected  from  the  distribution  reservoirs 
and  from  various  taps  in  the  city.  Weekly 
samples  are  also  received  from  the  surface 
waters  on  the  watershed,  and  monthly  or  quar- 
terly samples  from  the  driven  wells.  A  weekly 
report  embodying  the  results  of  the  analysis  is 
made  to  the  chief  engineer  for  Brooklyn,  Mr. 
I.  M.  de  Varona,  C.B. 

The  boroughs  of  Queens  and  Richmond  are 
sapplied  by  local  driven-well  stations,  of  which 
there  are  sixteen  in  the  two  boroughs,  some  of 
which  are  operated  by  private  companies.  These 
water  supplies  are  analyzed  once  each  month 
or  once  each  quarter,  according  to  the  uniform- 
ity of  the  results  obtained.  The  operation  of 
the  above  schedule  yields  an  average  of  about 
100  samples  a  week,  and  this  number  is  often 
Increased  by  special  studies,  tests  of  filters,  etc., 
to  200  or  300  samples  per  week.  Since  the  estab- 
lishment of  the  laboratory  in  1897,  nearly  20,000 
samples  of  water  have  been  examined. 

Tests  and  Analyses  of  Merchandise  Supplies. 
In  addition  to  the  work  of  water  analysis  car- 
ried on  at  Mt.  Prospect  laboratory,  much  work 
is  continually  being  done  in  testing  the  supplies 
purchased  by  the  department.  This  work  Is 
under  the  personal  charge  of  Mr.  D.  D.  Jackson, 
the  chief  chemist,  and  consists  chiefly  of  the  de- 
termination of  the  heating  power  of  coals,  tests 
of  lubricating  oils,  etc.  Boiler  scales  are  also 
examined  and  much  experimental  work  done  in 


connection  with  problems  of  engineering  chem- 
istry. The  laboratory  is  also  well  equipped  for 
physical  and  chemical  tests  of  cement.  Alost 
of  this  work  is  now  confined  to  the  Borough  of 
Brooklyn,  but  it  is  proposed  to  establish  uni- 
form specification  for  the  purchase  of  supplies 
for  the  entire  department. 

Sanitary  Investigations  for  the  Commission 
on  Additional  Water  Supply.— The  selection  of 
an  additional  water  supply  for  the  city  of  New 
York  has  involved  an  extensive  sanitary  investi- 
gation of  all  the  possible  sources  which  are 
available  for  this  purpose,  and  when  it  is  con- 
sidered that  the  territory  involved  covers  an 
area  of  about  15,000  square  miles,  the  magni- 
tude of  the  problem  may  be  appreciated.  The 
present  work  is  confined  largely,  however,  to 
the  drainage  area  of  the  Hudson  River,  which 
includes  the  Adirondack  region,  the  watershed 
of  the  Mohawk,  the  Catskill  region  and  the  re- 
gion east  of  the  Hudson  River.  The  headquar- 
ters of  this  field  work  is  at  Poughkeepsie,  where 
a  laboratory  has  been  established  at  302  Main 
Street.  There  are  three  roome  completely 
equipped  for  physical  and  biological  examina- 
tions of  water  and  for  experimental  work.  No 
chemical  work  is  done  there,  but  samples  that 
need  to  be  analyzed  chemically  are  sent  by  ex- 
press to  Mt.  Prospect  laboratory.  The  work 
which  has  its  headquarters  at  the  Poughkeepsie 
laboratory  may  be  subdivided  as  follows:  (1.) 
Study  of  the  physical  condition  of  the  water  in 
the  various  streams  and  tributaries  of  the  Hud- 
son and  in  all  other  streams  which  have  been 
considered  as  possible  sources  of  supply  for  the 
city  of  New  York.  (2.)  Sanitary  survey  of  the 
entire  region  with  respect  to  the  rural  and 
urban  population,  existing  sources  of  pollution, 
etc.  (3.)  Studies  of  the  self-purification  of  the 
Hudson  and  Mohawk  rivers.  (4.)  Amount  and 
character  of  the  turbidity  of  the  Hudson  River 
in  the  vicinity  of  Poughkeepsie  with  reference 
to  sedimentation  and  filtration.  (5.)  Investiga- 
tion of  the  saltness  of  the  Hudson  River. 

In  order  to  ascertain  the  physical  character 
of  the  water  throughout  the  proposed  water- 
sheds twenty-six  different  collecting  stations 
have  been  established  at  salient  points,  and  at 
these  stations  daily  samples  of  water  are  col- 
lected and  observations  made  upon  the  height 
of  the  water  in  the  stream,  the  weather  and 
other  conditions.  The  daily  samples  are  sent 
to  Poughkeepsie  at  frequent  intervals,  and  their 
turbidity,  color,  alkalinity,  etc.,  ascertained. 
Rain  gauges  have  been  established  at  various 
points  in  these  regions,  and  the  records  of  rain- 
fall and  stream-flow  will  be  compared  with  the 
results  of  the  analyses.  The  geology  of  the 
watersheds  is  being  studied  with  reference  to 
clay,  limestone  and  other  deposits,  the  existence 
of  cultivated  areas  near  the  streams  and  other 
factors  likely  to  affect  the  quality  of  the 
water. 

For  the  purpose  of  sanitary  investigation  the 
entire  region  under  consideration  has  been  di- 
vided into  twenty-five  sanitary  districts,  based 
upon  drainage  areas  of  the  important  streams. 
Each  district  is  to  be  visited  by  inspectors  who 
will  make  observations  upon  all  matters  natur- 
ally Included  in  a  sanitary  survey.  In  some 
sections  it  is  particularly  Important  to  estimate 
the  floating  summer  population  as  compared 
with  the  permanent  population;  In  others  the 
question  of  manufacturing  wastes  is  most  prom- 
inent, while  in  all  cases  sewerage  systems  and 
water  supplies  are  being  carefully  investigated. 
Statistics  are  also  being  compiled  with  refer- 
ence to  pollution  due  to  steamboat  traffic  on 
the  Hudson  River.  In  connection  with  this 
sanitary  survey  it  is  hoped  that  a  sufficient 
number  of  normal  chlorine  samples  can  be  col- 
lected to  make  a  normal  chlorine  map  of  the 
eastern  portion  of  New  York  State  and  to  con- 


nect the  tsochlors  with  those  of  New  Gngland 
and  New  Jersey. 

in  view  01  lae  possible  use  of  the  Hudsoa 
River  as  a  source  of  supply,  and  in  view  of  tne 
fact  that  in  the  vicinity  of  Albany  and  the  lower 
Mohawk  there  are  large  sources  of  pollution, 
the  self-purification  of  these  streams  is  receiv- 
ing considerable  attention.  Series  of  samples 
are  being  taken  throughout  their  entire  lengths, 
and  it  is  hoped  that  results  of  general  scientific 
value  will  be  obtained.  In  view  of  the  fact  that 
the  Hudson  River  is  a  tidal  estuary,  the  amount 
of  analytical  work  required  to  ascertain  the 
sanitary  condition  of  the  river  at  any  one  point 
is  unusually  great.  In  order  to  obtain  rational 
results,  samples  are  being  collected  by  integra- 
tion across  the  river,  at  various  depths  and  at 
different  stages  of  the  tide.  To  facilitate  the 
collection  of  these  samples,  a  naphtha  launch 
is  being  used.  Regular  trips  up  the  river  be- 
tween Poughkeepsie  and  Albany  are  made 
in  connection  with  the  study  of  the  self  purifica- 
tion of  the  stream,  and  trips  down  the  river  are 
made  in  connection  with  the  study  of  the 
saltness.  Numerous  samples  are  collected 
throughout  the  entire  length  of  the  Hudson 
with  reference  to  the  source  and  amount  of  its 
turbidity,  and  experiments  with  large  tanks  10 
feet  deep,  supplemented  by  bottle-experiments  in 
the  laboratory,  are  being  made  to  determine  the 
subsiding  value  of  the  suspended  matter.  One 
interesting  point  to  be  considered  is  the  relative 
subsidence  in  fresh  and  in  salt  water,  this  being 
a  subject  of  greater  importance  in  the  Hudson 
River  than  in  most  streams  which  have  been 
considered  as  sources  of  water  supply. 

One  of  the  most  interesting  and  im- 
portant studies  is  that  of  the  saltness 
of  the  water  in  the  lower  Hudson.  It  is  well 
known  that  the  distance  to  which  the  sea  water 
extends  up  the  river  varies  at  different  seasons 
according  to  the  flow  of  the  stream,  and  it  is 
hoped  that  these  studies  may  be  carried  to  such 
completeness  that  it  will  be  possible  to  predict 
to  what  extent  salt  water  will  be  found  in  the 
river  in  the  vicinity  of  Poughkeepsie  at  times 
of  greatest  drought.  Careful  studies  are  being 
made  upon  the  vertical  distribution  of  the  salt 
water  in  the  river  at  various  points  by  means 
of  an  electrical  apparatus  especially  devised  for 
this  purpose,  and  laboratory  experiments  are 
being  conducted  by  Mr.  Miller  to  show  the  rela- 
tion between  the  specific  gravities  of  the  Hud- 
son River  water  and  the  harbor  water  under 
various  conditions  of  saltness,  temperature,  etc. 
The  ground  water  of  Long  Island  is  also  receiv- 
ing a  careful  investigation  from  the  sanitary 
standpoint,  and  experiments  are  being  made 
upon  surface  pollution  and  its  effect  upon  the 
underground  water  under  various  conditions. 

Experiments  on  Soil  Physics. — In  connection 
with  the  investigation  of  the  ground  water  of 
Long  Island,  undertaken  jointly  by  the  Com- 
mission on  Additional  Supply  and  the  United 
States  Geological  Survey,  studies  are  being 
made  of  the  sand  of  Long  Island  with  reference 
to  its  physical  qualities,  such  asits effective  size, 
uniformity  coefficient  and  porosity.  Experi- 
ments are  being  made  also  upon  capillarity, 
percolation,  etc.,  using  carefully  selected  ma- 
terials covering  a  wide  range  from  clay  to 
coarse  sand,  while  field  observations  are  to  be 
made  upon  the  rate  of  percolation  of  the  rain- 
fall through  the  upper  strata  of  soil,  the  evap- 
oration from  the  soil,  and  similar  phenomena. 

The  foregoing  outline  of  work  indicates  that 
during  the  coming  summer  Mt.  Prospect  labora-  . 
tory  will  be  the  scene  of  great  activity  and  it  is 
hoped  that  the  results  obtained  will  be  not  only 
of  practical  benefit  to  the  department,  but  will 
have  a  permanent  scientific  value.  The  Im- 
portance of  such  work  is  now  more  widely  ap- 
preciated than  ever  before. 
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The  Pavements  of  Brooklyn,  N.  Y. 

In  1888  there  were  308  miles  of  cobblestone 
pavement  in  the  city  of  Brooltlyn,  and  50  miles 
of  all  other  kinds  of  pavement.  Since  then  one 
of  the  main  problems  facing  the  municipal  au- 
thorities has  been  to  replace  this  enormous 
amount  of  cobblestone  pavement  with  some- 
thing better.  The  success  which  has  attended 
this  effort  is  shown  graphically  on  the  accom- 
panying diagram.  In  1900  the  amount  of  cobble 
pavement  just  equalled  the  amount  of  all  others, 
each  being  235  miles.  Since  then  the  change 
has  been  more  rapid  and  it  is  expected  that  at 
the  end  of  the  present  year  the  cobble  pave- 
ment will  have  been  reduced  to  about  140  miles, 
while  all  other  pavements  will  have  been  ex- 
tended very  considerably. 

The  work  which  has  been  laid  out  for  the 
highway  department  of  Brooklyn  for  the  com- 
ing season  under  the  eflBcient  direction  of  Chief 
Engineer  George  W.  Tillson  is  nearly  three 
times  as  great  as  was  ever  planned  before.  The 
appropriation  for  the  repaving  portion  of  this 
work  gives  a  good  idea  of  its  extent.  This  year 
it  is  $3,200,000;  for  1902  it  was  $1,200,000,  and 
the  highest  amount  ever  appropriated  previ- 
ously was  $700,000.  In  carrying  out  this  work 
all  original  improvements  are  paid  for  by  the 
property  owners  benefited,  while  repaving  is 
done  at  the  expense  of  the  city  at  large  from 


has  only  recently  been  used  in  Brooklyn,  where 
it  has  been  placed  especially  on  grades,  and  is 
giving  good  satisfaction.  Last  year  a  small 
amount  of  wood  block  pavement  was  laid  on 
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William  H.  Broadhurst,  who  had  charge  of  It 
before.  Some  of  the  apparatus  desired  has  not 
been  installed  as  yet,  but  additions  are  being 
made  from  time  to  time.  In  1902  there  were 
633  analyses  of  asphalt  made,  and  about  11,000 
tests  of  cement.  Samples  of  asphalt  for  analy- 
sis were  taken  from  the  work  daily  and  if  the 
material  did  not  come  up  to  the  standard.  It 
could  be  changed  before  much  damage  was  done. 
In  1902  the  average  prices  for  different  pave- 
ments were  as  follows:  Sheet  asphalt,  5-lnch 
Portland  cement  concrete  foundation,  1-inch 
binder  and  2-inch  top,  $1.79;  asphalt  block,  4%- 
inch  concrete  foundation,  $2.23;  granite  block, 
G-inch  concrete  foundation,  $3.20;  Medina  sand 
stone,  G-inch  concrete  foundation,  $3.15.  The 
prices  for  1903  will  probably  be  about  10  per 
cent,  higher  than  those  just  given. 


The  Good  Roads  Movement. 
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Mileage  of  Brooklyn  Pavements. 


Taken  in  a  broad  sense,  highways  include  all 
the  ways  over  which  men  and  goods  are  trans- 
ported. Some  kinds  of  ways,  for  example  steam 
and  electric  railways  and  city  streets,  have  been 
well  developed  in  this  country,  but  the  great 
mileage  of  rural  roads,  for  the  most  part,  has 
undergone  but  slow  improvement  in  many 
years.  The  importance  of  better  roads  is  be- 
coming more  generally  understood,  however,  as 
educational  work  along  this  line  is  being  done 


Cobblestone  Pavement  on  Humboldt  Street. 


Medina  Sandstone  Pavement,  South  Third  Street. 


a  bond  fund.  The  amount  of  repaving  alone 
which  is  planned  for  the  coming  year  is  about 
G5  miles.  Including  original  improvements 
there  will  have  been  put  under  contract  during 
1903  at  least  90  miles  of  pavement,  including 
that  which  has  already  been  contracted  for. 

All  pavements  laid  hereafter  will  be  on  con- 
crete foundations  varying  in  thickness  accord- 
ing to  circumstances.  Cement  or  tar  and 
gravel  joints  are  being  used  now  exclusively  for 
all  stone  block  pavements.  It  is  the  aim  of  the 
engineers  in  charge  to  use  the  kind  of  pave- 
ment best  adapted  to  a  given  locality,  and  al- 
though Brooklyn  does  not  by  any  means  offer 
itself  as  a  place  to  carry  on  large-scale  paving 
experiments,  any  pavement  which  can  show 
good  wearing  qualities  is  given  at  least  a  fair 
trial.  In  1902,  two  small  contracts  for  Medina 
sandstone  block  pavement  were  entered  into, 
the  first  of  its  kind  to  be  laid  in  Brooklyn,  and 
recently  contracts  for  35,880  square  yards  more 
of  this  pavement  were  awarded.  This  type  of 
pavement  is  put  on  a  par  with  granite.  As- 
phalt block  is  another  paving  material  which 


State  Street,  largely  as  an  experiment,  the  cost 
of  everything  but  the  foundation  being  paid  by 
the  paving  company.  On  April  29  bids  were 
opened  for  some  10,040  square  yards  of  wood 
block  pavement  on  several  streets  in  the  busi- 
ness section  of  the  borough.  The  lowest  bid 
was  that  of  the  United  States  Wood  Preserving 
Company,  at  $3.79  per  square  yard,  including 
concrete  foundation.  Belgian  block  is  being 
discarded  as  a  paving  material. 

The  sentiment  of  the  people  is  generally  very 
decidedly  in  favor  of  sheet  asphalt,  and  this 
will  probably  continue  to  be  the  main  material 
used  in  paving  and  repaving  throughout  the 
borough.  It  has  been  used  on  grades  as  high 
as  4  per  cent.,  and  in  some  cases  on  steep 
grades  it  has  been  used  to  pave  the  sides  of 
the  street  while  the  center  is  paved  with  gran- 
ite. The  asphalt  and  cement  testing  labora- 
tory which  has  been  established  is  worthy  of 
note.  It  was  first  started  in  1896,  but  after  the 
consolidation  of  the  cities  it  was  taken  to  Man- 
hattan. Last  year,  however,  it  was  transferred 
back  to  Brooklyn,  under  the  direction  of  Mr. 


by  conventions  and  the  press.  In  St.  Louis, 
from  April  27  to  29,  a  "national  and  Interna- 
tional good  roads  convention"  was  held  under 
the  auspices  of  the  National  Good  Roads  Associ- 
ation. Like  other  conventions  for  furthering 
this  movement,  this  gathering  was  largely  pop- 
ular and  political  in  its  nature,  but  some  of  the 
addresses  made  by  distinguished  speakers  were 
not  without  Interest  for  many  readers  of  The 
Engineering  Record. 

Gov.  Dockery,  of  Missouri,  said:  "Good 
roads  are  necessary  to  the  highest  develop- 
ment of  the  nation.  Time  has  resulted  in  mak- 
ing changes  in  the  construction  of  roads;  elec- 
tricity has  brought  modern  nations  into  touch; 
distance  has  been  annihilated;  but  there  are 
very  few  counties  which  are  not  without  ade- 
quate roadways.  The  time  has  fully  come 
when  the  great  railway  systems  of  the  United 
States  should  be  supplemented  by  an  improved 
system  of  public  roads.  Our  state  and  other 
states,  in  the  improvement  of  the  country  roads, 
have  scarcely  kept  pace  with  the  strenuous  and 
expanding  progress  of  the  civilization  of    the 
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age.  Our  people  must  be  awakened  to  the 
necessity  tor  good  country  roads.  Nothing  can 
be  done,  however,  in  the  line  of  substantial  ad- 
vancement until  the  people  shall  be  willing  to 
impose  taxation  upon  themselves  to  construct 
these  roads."  President  W.  H.  Moore  outlined 
the  progress  made  by  the  association,  and  advo- 
cated the  establishment  of  an  experimental 
train  on  the  Worlds  Fair  site,  where  the  visitor 
can  readily  see  the  manner  in  which  the  mod- 
em road  can  be  constructed. 

Hon.  Martin  Dodge,  director  of  the  office  of 
public  road  inquiries  of  the  Department  of 
Agriculture,  said:  "I  find  that  the  governors 
of  the  different  states  are  reluctant  to  recom- 
mend a  tax  levy  or  a  bond  issue  to  improve  the 
roads.  This  has  been  the  case  in  the  older 
states  for  over  a  hundred  years.  The  governors 
and  state  leaders  think  the  states  should  have 
some  assistance.  The  general  government 
should  do  more  than  it  is  doing  to  aid  in  this 
matter.  It  did  at  one  time  help  to  build  roads, 
but  that  was  during  the  early  part  of  the  last 
century.  The  policy  was  then  to  appropriate 
the  entire  amount  necessary,  but  this  was 
changed,  and  now  the  appropriation  of  $320,000 
is  spent  in  the  acquirement  of  facts  concerning 
the  building  of  roads  and  the  publication  of  in- 
formation. In  twenty-two  states  object-lesson 
roads  have  been  built,  but  the  government  only 
does  this  where  the  state  asks  it,  and  pays  the 
greater  part  of  the  expense.  I  flud  that  the 
Southern  statesmen  are  more  in  favor  of  good 
roads  than  the  Northern  congressmen,  and  that 
greater  general  interest  is  evidenced  in  the 
South  for  good  roads." 

Senator  Latimer,  of  Sou,th  Carolina,  voiced 
the  sentiments  of  the  convention  when  he 
stated  that  the  farmers  of  the  country  should 
insist  that  their  representatives  in  Congress 
should  secure  a  liberal  appropriation  for  road 
building.  "This  question  is  one  of  the  most 
important  now  to  be  considered,  and  Congress 
must  be  aroused  to  the  necessity  of  making  ap- 
propriations for  good  roads.  We  have  the 
same  roads  now  that  we  had  seventy-five  years 
ago.  This  is  not  right.  The  government 
should  pay  its  half.  We  of  the  country  are  as 
much  of  this  government  as  the  man  who  lives 
in  the  cities.  We  had  the  same  trouble  in  get- 
ting rural  mail  routes.  They  said  it  would 
break  the  treasury  of  the  United  States.  Now 
they  say  the  rural  routes  are  self-supporting. 
But  the  inspectors  refuse  in  many  instances  to 
establish  routes  because  of  bad  roads." 

Mr.  J.  B.  Killibrew,  of  Tennessee,  said; 
"Congress  has  voted  a  large  amount  for  the 
Panama  Canal.  I  am  not  opposed  to  the  Pan- 
ama Canal,  but  good  roads  would  do  more  for 
the  citizens  of  this  country  than  the  Panama 
Canal  will.  We  have  authority  to  build  post 
roads,  and  can  build  good  general  roads.  If 
we  can  get  appropriations  from  Congresss  we 
can  have  roads  made  over  which  the  traffic  of 
the  country  will  pasa,  and  not  waste  money  on 
rivers,  which  are  no  longer  used  for  commerce." 
Mr.  Robert  H.  Kern,  of  Macon,-  Missouri. 
claimed  that  the  farmer  loses  thousands  of  dol- 
lars every  year  because  he  can  not  reach  the 
market  with  his  goods  when  he  wishes.  "Tha 
farmer  of  Missouri  is  dependent  upon  the 
weather,  not  only  for  the  yield  of  his  field,  but 
for  permission  to  market  his  goods." 

General  Nelson  A.  Miles,  speaking  from  a  mil- 
itary standpoint,  declared:  "Any  road  that 
can  be  made  useful  for  peaceful  purposes  can 
be  utilized  for  military  purposes,  should  the 
necessity  arise.  The  subject  of  modern  high- 
ways has  been  more  neglected  than  any  other 
element  in  our  civilization.  Our  government 
has  expended  $500,000,000  for  the  Improvement 
0(  our  burbore  and  water-ways,  and  now  the  at- 


tention of  the  public  is  being  called  to  our  postal 
roads  and  avenues  of  communication  that  are 
most  useful  and  important  to  all  our  people.  If 
such  expenditures  of  the  national  treasure  have 
been  made  in  the  past  for  the  development  of 
railroads  and  water-ways,  is  it  not  now  a  most 
appropriate  time  that  the  improvement  of  our 
roads  should  receive  national  attention  and  gov- 
ernment aid?"  President  R.  H.  Jesse,  of  the 
University  of  Missouri,  spoke  on  "The  Relation 
of  Roads  and  Schools."  He  said  that  "there 
were  good  men  turned  out  of  the  one-room 
school  houses;  but  we  realize  that  the  six-room 
school  house  with  six  teachers  is  much  better. 
The  consolidated  school  with  many  rooms  is 
what  is  needed.  There  children  can  gather 
from  a  distance  of  many  miles.  They  can  be 
brought  to  the  school  in  wagonettes.  But  this 
cannot  be  done  in  Missouri,  on  account  of  the 
bad  roads.  When  Missouri  has  good  roads,  then 
we  shall  have  the  consolidated  school;  but  we 
cannot  have  it  without  good  roads."  Ex-Gov- 
ernor James  Hogg,  of  Texas,  said:  "Down  in 
my  country  we  have  good  roads  during  dry 
weather,  but  when  it  rains  the  pedestrian  leaves 
his  foot-prints  in  the  fence  corners  and  the 
driver  his  vehicle  in  the  mud." 

Mr.  William  Jennings  Bryan  remarked  thai 
he  had  been  an  enthusiastic  advocate  of  good 
roads  ever  since  President  Moore  told  him  that 
the  average  modern  road  was  16  feet  in  width. 
"Sixteen  feet  to  one  road  was  good  enough  for 
me.  I  am  now  a  life  member  of  the  Good 
Roads  Association."  Mr.  Bryan  compared  the 
relative  advantages  gained  by  the  city  and 
country  people  through  the  expenditure  of 
country  money.  He  claimed  that  while  the  lat- 
ter paid  more  taxes  than  the  former,  they  de- 
rived much  less  benefit  from  the  expenditure 
of  the  revenue.  He  also  held  that  good  roads 
will  have  a  great  effect  upon  the  educational 
advantages  gained  by  the  country  people. 

President  Roosevelt  credited  the  permanence 
of  the  Roman  influence  largely  to  the  perma- 
nence and  excellence  of  Roman  roads.  "Wher- 
ever the  Roman  established  his  rule,  the  traces 
of  that  people  remain  deep  to-day,  not  only 
stamped  on  the  manners  and  customs  of  the 
people,  but  also  in  tangible  form  on  the  soil 
itself.  Merely  from  the  standpoint  of  histori 
cal  analogy,  we  have  a  right  to  ask  that  this 
people,  which  has  tamed  a  continent,  which  has 
built  up  a  country  with  a  continent  for  its  base, 
which  boasts  itself,  with  truth,  as  the  mightiest 
republic  that  the  world  has  ever  seen,  which  we 
firmly  believe  will  in  the  century  now  opening 
rise  to  a  position  of  headship,  and  leadership, 
such  as  no  other  nation  has  ever  yet  attained — 
merely  from  historical  analogy,  I  say,  we  should 
have  a  right  to  demand  that  such  a  nation  build 
good  roads.  Of  course,  during  the  last  century 
there  has  been  an  altogether  phenomenal 
growth  in  one  kind  of  road,  wholly  unknown  to 
the  people  of  old — the  iron  road.  The  road  of 
the  railway  is,  of  course,  purely  modern.  Now 
a  great  many  excellent  people  have  proceeded 
upon  the  assumption  that  somehow  or  other, 
having  good  railways  is  a  substitute  for  having 
good  highways,  good  ordinary  roads.  A  more 
untenable  position  cannot  be  imagined.  What 
the  railway  does  is  to  develop  the  country,  and 
of  course  its  development  implies  that  the  de- 
veloped country  will  need  more  and  better 
roads.  The  excessive,  the  wholly  unheard-of 
rate  of  our  industrial  development  during  the 
past  seventy-five  years,  together  with  the  good 
sides,  has  had  some  evil  sides.  It  is  a  Tine 
thing  to  see  our  cities  built  up,  but  not  at  the 
expense  of  the  country  districts.  The  healthy 
thing  is  to  see  the  building  up  of  both  the  city 
and  the  country  go  hand  in  hand;  and  we  can- 
not expect  the  best,  the  most  eager  and  most 


ambitious  young  men  to  stay  in  the  country,  to 
stay  on  the  farm,  unless  they  have  certain  ad- 
vantages. If  farm  life  is  a  life  of  isolation 
and  mental  poverty,  in  which  it  is  a  matter  of 
real  and  great  difficulty  for  a  man  to  communi- 
cate with  his  neighbor,  you  can  rest  assured 
that  there  will  be  a  tendency  to  leave  it  on  the 
part  of  those  very  people  whom  we  shoulO  most 
wish  to  see  stay  in  it.  Good  roads  are  needed  for 
the  sake  of  their  effects  upon  the  industrial  con- 
ditions of  the  country  districts;  and  I  am 
almost  tempted  to  say  that  they  are  needed  even 
more  for  their  effect  upon  the  social  conditions 
of  the  country." 


Public  Roads  in  Bibb  County,  Georgia. 


Bibb  County,  Georgia,  is  divided  into  nine 
militia  districts,  and  there  are  three  road  com- 
missioners for  each  district,  selected  by  the 
grand  jury  for  a  term  of  four  years.  The  ap- 
pointments are  arranged  so  that  the  entire 
board  is  not  changed  at  one  time.  Represent- 
ative men  from  the  different  parts  of  the  dis- 
trict in  which  they  reside  are  chosen  for  this 
position.  These,  commissioners  meet  once  a 
month  and  determine  upon  the  disposal  of  the 
force  for  the  month,  and  also  attend  to  other 
routine  business  in  connection  with  road  work- 
ing. The  roads  are  worked  by  the  chain  gang, 
composed  of  the  convicts  from  the  city  court 
and  from  the  recorder's  court.  The  commis- 
sioners have  no  engineer,  but  the  force  is  man- 
aged and  the  method  of  working  is  determined 
by  the  superintendent.  The  gang  is  supplied 
with  a  complete  outfit  of  machines  for  making 
dirt  roads,  and  in  addition  to  surfacing,  does 
such  grading  as  may  be  necessary.  It  is  esti- 
mated that  in  five  years  more  all  the  roads  in 
the  county  will  be  of  easy  grade  and  properly 
surfaced.  It  has  been  found  by  experience  that 
a  mixture  of  clay  and  sand  makes  a  remark- 
ably hard  surface  almost  impervious  to  water, 
while  giving  a  sure  foothold  for  the  horses. 
The  method  pursued  in  working  the  roads  is 
that  where  the  foundation  is  sandy,  clay  is 
hauled  in,  and  vice  versa,  where  the  founda- 
tion is  clay,  sand  is  added.  The  roads  are 
crowned  so  as  to  shed  the  water  into  the  side 
trenches.  No  curbing  is  used,  but  on  the  steep 
inclines,  half  round  sewer  pipes  are  sometimes 
placed  to  prevent  the  side  drain  from  wash- 
ing out.  The  height  of  the  crown  is  deter- 
mined by  the  superintendent,  who  is  governed 
by  the  grade. 

There  are  in  the  county  about  425  miles  of 
public  roads.  The  cost  of  maintaining  the  gang 
is  about  $20,000  per  year,  which  includes  $8,- 
000  paid  the  city  of  Macon  for  her  interest  in 
the  convicts.  It  speaks  well  for  the  commis- 
sioners that  at  this  writing,  after  a  winter  of 
very  heavy  and  continuous  rainfall,  there  are 
no  soft  or  bad  roads  in  the  county. 

Quarters  for  the  chain  gang  are  provided  in 
each  district,  and  they  occupy  these  quarters 
when  working  in  the  district.  During  the  time 
of  their  employment  in  any  district,  the  force 
is  under  the  general  direction  of  the  three  com- 
missioners for  that  particular  district.  The 
commissioners  also  have  the  authority,  in  case 
of  pressing  need,  to  employ  extra  help,  and 
have  the  roads  and  bridges  put  in  order  when 
the  gang  is  not  available  for  this  purpose.  The 
road  commissioners  handle  no  money.  They 
approve  the  bills  for  extra  services,  advertise 
for  supplies  when  necessary,  but  the  actual 
payment  of  the  funds  is  vested  in  the  county 
commissioners.  The  road  commissioners  serve 
without  compensation.  The  above  information 
was  obtained  from  Mr.  W.  H.  Mansfield,  who 
has  for  twenty  years  served  as  chairman  of 
the  board. 
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Colorado  Roads. 


Road  construction  in  Colorado  is  referred  to 
as  follows  in  the  eleventh  biennial  report  (1901- 
2)  of  the  state  engineer,  Mr.  Addison  J.  Mc- 
Cune:  Our  present  system  of  flimsy  construc- 
tion, characteristic  of  all  new  countries,  was 
especially  excusable  in  a  state  like  ours,  hav- 
ing long  stretches  of  uninhabited  mountainous 
country,  but  we  have  now  advanced  sufficiently 
in  wealth  and  population  to  inaugurate  a-  new 
policy.  The  configuration  of  the  country  is 
such  that  road  systems  should  be  planned  with 
reference  to  more  than  one  county.  Counties 
should  co-operate  with  each  other  and  the  state 
in  the  planning  of  the  main  thoroughfares. 
More  care  should  be  shown  in  locations  where 
the  road  is  to  be  permanent,  both  in  the  loca- 
tion and  construction  of  culverts  and  small 
bridges  as  well  as  the  large  ones.  At  least  a 
part  of  the  county  funds  should  be  put  into  per- 
manent work  each  year.  Of  course,  we  can- 
not afford  expensive  construction,  such  as  mac- 
adam roads,  neither  do  we  need  it  in  this  dry 
country.  What  we  need  is  to  put  our  roads  on 
the  proper  grade;  to  give  them  proper  pro- 
tection from  wash  by  storm  waters,  and  in  the 
valley  and  prairie  countries  to  grade  them  up, 
so  as  to  give  them  drainage  and  provide  neces- 
sary culverts.  In  this  country  of  irrigating 
ditches  many  unsightly  humps  are  seen  in  the 
roads  where  laterals  cross  them  at  a  grade 
higher  than  the  general  level  of  the  road.  This 
should  be  remedied  by  siphoning  the  water  un- 
der the  road.  It  is  recommended  that  care  be 
taken  in  grading  the  roads  of  the  thickly  popu- 
lated sections,  with  a  view  to  adopting  a  sys- 
tem of  road  sprinkling  similar  to  that  practiced 
in  some  parts  of  California. 


Work    of    the    Massachusetts    Highway 
Commission. 


The  Massachusetts  Highway  Commission, 
according  to  its  tenth  annual  report,  has  con- 
tinued the  method  of  dividing  the  state  into 
three  sections,  each  commissioner  giving  his 
special  attention  to  one  section,  it  being  found 
that  under  this  system  the  commissioners  can 
better  understand  the  arguments  presented  by 
the  different  municipalities  as  to  the  merits  of 
any  particular  road.  Surveys  have  been  more 
carefully  worked  up  than  formerly,  drainage 
and  other  details  more  thoroughly  studied,  the 
specifications  corrected  to  render  them  clear- 
er, and  everything  possible  has  been  done  to 
direct  contractors  in  making  intelligent  bids. 
During  1902  the  commission  experimented  ex- 
tensively with  reinforced  concrete  in  the  place 
of  steel  I-beams  and  masonry  in  culverts  and 
short  bridges.  By  using  reinforced  concrete  a 
saving  of  25  to  40  per  cent,  was  effected. 

The  standard  width  of  roadway  remains  15 
feet.  On  some  less  traveled  ways  it  has  been 
reduced  to  12,  but  10  feet  has  proved  too  nar- 
row, particularly  on  roads  built  on  sand.  Some 
saving  of  broken  stone  has  been  made  by  re- 
ducing the  depth  on  the  edges,  which  now 
varies  from  5  inches  on  poor  soil  to  21/2  inches 
on  safer  soil.  Notwithstanding  the  attention 
given  to  details,  the  results  from  the  use  of 
telford  have  been  far  from  satisfactory.  In  a 
few  cases  the  large  stones  have  come  to  the 
surface  in  a  manner  indicating  frost  action. 
It  Is  thought  that  there  are  few  if  any  cases 
where  equally  good  results  cannot  be  obtained 
by  the  use  of  sand,  gravel,  or  small  stones  in 
the  place  of  telford,  and  at  a  less  cost.  An 
observation  of  the  roads  built  of  unscreened 
broken  stone  shows  that  after  a  few  years' 
wear  the  smaller  stones  are  ground  up.  leaving 
the  larger  ones  projecting  above  the  surface. 


Rarely  has  this  occurred  on  roads  built  of 
screened  stone. 

The  average  cost  of  maintenance  of  state 
roads  per  mile  per  year  is,  up  to  the  present 
time,  a  little  over  |100.  As  far  as  possible  the 
Commission  is  contracting  for  the  repair  of 
long  stretches  of  state  road,  seven  contracts  of 
this  character,  covering  57%  miles,  being  now 
in  operation.  These  require  the  contractor  to 
furnish  a  horse,  cart,  and  tools  and  to  devote 
as  much  of  his  time  as  is  necessary  to  the  mak- 
ing of  all  general  repairs,  the  Commission  fur- 
nishing the  materials.  The  average  contract 
cost  per  mile  for  labor  is  $58.91,  and  including 
materials,   $88.25. 

During  the  past  year  several  roads  were  re- 
surfaced, the  first  of  this  work  to  be  done  by 
the  Commission.  These  were  not  typical  state 
roads,  but  approaches  to  large  cities,  subject 
to  much  wear  by  heavy  traffic.  The  24-foot 
Leicester  road,  leading  into  the  city  of  Wor- 
cester, was  thus  repaired  for  3,150  feet,  659.6 
tons  of  local  stone  being  used  for  the  bottom 
course,  and  835.7  tons  of  trap  rock  for  the  top. 
The  cost  was  30  cents  per  square  yard,  or 
5.17  cents  per  square  yard  per  year.  The  loss 
of  stone  was  at  the  rate  of  .03  of  a  short  ton 
per  square  yard  per  year.  The  resurfacing  of 
the  West  Fitchburg  road,  2,200  feet  long  and  15 
feet  wide  cost  36  cents  per  square  yard,  or  5.15 
cents  per  square  yard  per  year.  The  loss  of 
stone  was  at  the  rate  of  .023  of  a  ton  per  square 
yard  per  year.  The  resurfacing  of  the  Beverly 
road,  2,150  feet  long  and  18  feet  wide,  cost  30 
cents  per  square  yard  (5.2  cents  per  square 
yard  per  year),  and  the  loss  of  stone  was  at 
the  rate  of  .3  ton  per  square  yard  per  year. 

A  study  of  five  typical  state  roads  has  been 
made,  to'determine  the  amount  of  broken  stone 
used  in  ordinary  repairs,  or  such  repairs  as  are 
required  to  maintain  the  surface  of  the  road 
in  good  condition  at  all  times  until  resurfacing 
is  needed.  The  results  are  summarized  in  the 
accompanying  table,  the  loss  of  stone  being 
given  in  pounds  per  square  yard  per  year. 
Road  No.  1  is  in  Goshen,  and  has  long  grades 
and  light  country  traffic;  No.  2  is  in  Lexington, 
Lincoln  and  Concord;  No.  3,  in  West  Newbury, 
has  some  6  per  cent,  grades  and  a  fairly  large 
traffic;  No.  4,  in  Yarmouth,  Dennis  and  Brew- 
ster, is  at  all  times  kept  covered  with  sand,  and 
is  apparently  in  as  good  condition  as  when  built; 
No.  5,  in  North  Adams  and  Williamstown,  is 
in  part  built  over  clayey  soil,  and  has  a  fairly 
heavy  traffic.  This  road  has  had  a  greater  wear 
due  to  weather  than  any  of  the  others. 

Beokbn  Stone  Used  fob  Ordinakt  Repairs. 

Length,       Tons  of     Loss  In 
Koad.         Mat«rial.  miles.  stone.       pounds. 

No.   1.   Soft  native   rock...    1.905  100.35  1.80 

No.  2.  Good    native     stone 

and  trap  rock. .  .  .  6.973 
No.  3.  Soft  native  rock...  2.222 
No.  4.  Good  native  stone. .  17.008 
No.  5.  Trap    rock 3.610 


149.12  0.98 

107.55  2.00 

19.00  0.06 

219.58  2.20 


The  Commission  recommends  that  it  be' 
given  authority  to  make  all  repairs  to  rollers 
and  other  machinery,  and  to  charge  the  towns 
not  only  for  the  maintenance  of  the  rollers,  but 
also  an  amount  which  would  replace  them 
when  worn  out.  Based  upon  the  number  of 
days  the  rollers  have  been  used  during  the 
year,  the  towns  would  have  to  pay  only  $1.08 
per  day.  One  man  has  been  employed  to  have 
general  oversight  of  the  rollers.  His  duties 
are  to  make  all  repairs,  load  and  unload  when 
transit  by  rail  is  required,  and  to  instruct  local 
engineers  in  the  management  and  operation 
of  the  machines.  The  efficiency  of  the  roller 
is  much  greater  and  the  cost  of  maintenance 
less  with  this  arrangement  than  formerly. 
Two  portable  stone  crushing  plants  were  pur- 
chased during  the  year,  at  a  cost  of  $3,200. 
These  have  been  used  in  small  towns  where 
the  appropriation  was  too  small  to  permit  the 


purchase  of  machinery  or  to  economically  con- 
tract for  building  roads.  The  towns  are  sup- 
posed to  pay  all  the  cost  of  repairs,  moving 
and  operating.  Much  improvement  in  town 
roads  is  expected  to  result  from  the  use  of 
state  rollers  and  crushers.  The  engineering 
work  of  the  Commission  during  the  past  year 
has  been  under  the  general  direction  of  Mr. 
Austin  B.  Fletcher,  the  secretary  of  the  Board. 
No  chief  engineer  has  been  employed. 


Daily  Progress  Reports  on  Construction 
Work. 


There  is  often  a  marked  difference  in  the  de- 
gree of  attention  paid  to  the  daily  progress  of 
construction  on  works  for  private  and  public 
owners.  The  officials  of  private  corporations 
more  often  keep  in  close  touch  with  the  con- 
struction for  which  they  are  accountable  to 
their  stockholders  than  do  the  public  authori- 
ties. It  is  questionable,  for  instance,  if  a  daily 
progress  report  of  similar  detail  to  that  repro- 
duced below  on  a  reduced  scale  is  employed  on 
half  a  dozen  municipal  works  in  the  country. 

T.  &  B.  H3.  Ilg,  (Epnstxnctian, 
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yOTE:~l'th/artht^  Eail  or  yortk  w  "A,"  next"B,"  Se. 


...IteridenI  Snfinttr. 


This  blank  form  is  employed  by  resident  en- 
gineers of  the  Trinity  &  Brazos  Valley  Railway 
in  reporting  to  Mr.  Benjamin  Thompson,  the 
chief  engineer;  it  is  only  proper  to  say  that 
this  gentleman  does  not  consider  the  blank  as 
something  above  improvement,  although  it  has 
answered  the  purpose  satisfactorily  of  keeping 
his  resident  engineers  watchful  of  the  actual 
progress  made  daily  by  each  sub-contractor  un- 
der their  supervision.  Without  such  daily 
records  a  noisy  and  bustling  contractor  is  liable 
to  receive  a  higher  rating  than  the  quiet  but 
more  effective  worker.  These  reports,  in  con- 
nection with  the  contract  prices,  enable  the 
chief  engineer  to  obtain  without  trouble  a  good 
idea  of  the  cost  of  the  work  done  at  any  time. 
All  work  on  this  railway  is  done  by  contract. 

The  blank  is  a  sheet  measuring  10x6  inches 
and  arranged  as  shown  in  the  illustration.  In 
the  books  at  the  headquarters  the  section  on 
which  the  contractor  is  working  is  described 
in  detail,  so  that  it  is  unnecessary  to  enter 
more  than  its  number  on  the  progress  report. 
The  heading  "D.  S."  is  for  drag  scraper  and 
"W.  S."  for  wheel  scraper. 
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Electrical    Equipment    of    the  Farmers' 
Bank  Building,  Pittsburg. 

By  L.  L.  Emei-son,  E.  E. 

The  most  recent  addition  to  the  list  of  great 
office  buildings  in  the  city  of  Pittsburg,  is  the 
24-slory  structure  of  the  Farmers'  Deposit  Na- 
tional Bank  now  nearing  completion.  With  its 
great  height  combined  with  a  frontage  of  110 
feet  on  Fifth  Avenue  and  running  backward  130 
feet  along  Wood  Street,  this  building  ranks  as 
one  of  the  largest  office  buildings  in  the  coun- 
try. The  exterior  is  of  red  brick  with  white 
marble  trimmings,  and  is  embellished  with  a 
row  of  white  marble  statues  of  female  figures 
of  heroic  size  at  the  third  story,  while  above 
these  at  the  fourth  and  fifth  stories  are  pedes- 


zanine  floor  occupied  by  departments  of  the 
bank  and  the  basement  floor,  on  which  is  the 
engine  room.  '  In  common  with  most  of  the 
down-town  buildings  in  Pittsburg  in  season  of 
freshets,  there  is  danger  of  flooded  basements. 
This  has  been  guarded  against  by  costly  water- 
proofing, and  a  special  pump  is  provided  to ' 
clear  the  sump  in  case  water  should  back  up 
into  it. 

The  electric  plant  consists  of  four  generat- 
ing sets,  one  of  75  kilowatts,  and  three  of  150 
kilowatts  capacity.  The  engines  were  built  by 
the  Phoenix  Iron  Works  Company,  of  Mead- 
vlUe,  Pa.  The  75-kilowatt  unit  is  driven  by  a 
120-horse-power,  single-cylinder,  enclosed-type 
center-crank  engine  running  at  277  revolutions 
per  minute,  and  the  remaining  generators  by 


3.1  for  the  smaller.  A  series  transformer  in 
the  armature  spider  produces  a  secondary  cur- 
rent of  low  voltage  which  is  rectified  by  a  com- 
mutator on  the  shaft,  and  excites  the  series 
windings  of  the  alternator  field. 

The  switchboard,  "built  by  the  Walker  Elec- 
tric Company,  is  over  43  feet  long  and  is  made 
up  of  seventeen  panels;  four  of  these  are  the 
generator  panels,  one  panel  for  the  power  cir- 
cuits, eleven  for  the  lighting  circuits  and  one 
is  spare  for  additional  light  and  power  switches. 
Four  bus  bars  are  provided  for  power  distribu- 
tion and  six  for  light.  The  light  switches  are 
triple  pole,  a  three-wire  system  being  in  use 
for  lighting  with  a  Westinghouse  balancing  coil 
or  phase  splitter  of  20-kilowatt  capacity  in- 
stalled in  each  phase,  so  that  a  voltage  of  110 
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PLAN  OF  THE  BASEMENT,  FARMERS'  BANK  BUILDING. 


talg  of  bronze,  seven  on  the  Fifth  Avenue  front 
and  ten  on  the  Wood  Street  side,  the  purpose 
of  which  is  to  support  in  each  case  a  globe  il- 
luminated from  within  by  a  cluster  of  incan- 
descent lights.  This  attention  to  beautifying 
the  exterior  is  in  marked  contrast  to  anything 
yet  attempted  in  the  business  section  of  a  city 
noted  for  the  disfiguring  effects  of  Its  atmos- 
phere. 

A  feature  of  the  equipment  of  the  Farmers' 
Bank  is  the  introduction  of  an  alternating-cur- 
rent system  of  electric  service  throughout  the 
building.  An  extensive  power  plant  has  been 
installed,  and  the  entire  wiring  of  the  building 
arranged  for  the  purpose  of  illumination  by  the 
Nemst  lamp.    Below  the  street  level  is  a  mez- 


three  center-crank  tandem-compound  engines  of 
240-horse-power,  running  240  revolutions  per 
minute.  Steam  at  125  pounds  is  delivered  from 
a  battery  of  four  Babcock  &  Wilcox  boilers  of 
300-horse-power  each,  fitted  with  B.  &  W.  chain- 
grate  stokers.  The  generators  are  Westing- 
house  composite  wound  two-phase  machines  of 
a  frequency  of  60  cycles  per  second  and  a  volt- 
age of  225.  The  frequency  of  the  75-kilowatt 
machine  is  the  same  as  that  of  the  150-kilowatt 
machines,  so  that  although  running  at  different 
speeds  all  four  may  be  operated  in  parallel. 
The  separate  excitation  of  each  machine  is  by 
a  dynamo  mounted  at  the  end  of  the  main  shaft 
and  driven  by  it.  The  capacity  of  the  separate 
exciters  is  4.4  kilowatts  for  the  larger  size  and 


is  obtained  between  the  middle  bus  and  each 
outside  conductor,  and  they  are  also  double 
throw  so  that  the  light  load  may  be  distributed 
on  either  phase.  These  balancing  coils  are 
mounted  on  the  wall  back  of  the  switchboard, 
as  are  also  the  rheostats  for  exciters  and  gen- 
erators. The  board  is  furnished  with  Noark 
fuses  mounted  on  the  front,  I.  T.  E.  circuit 
breakers  and  Keystone  instruments. 

From  behind  the  switchboard  the  feeds  run 
to  three  main  risers.  A,  B  and  C  on  the  plans, 
and  distribute  up  through  the  building.  These 
risers  have  pull  boxes  on  the  sixth,  twelfth  and 
eighteenth  floors,  where  the  feeds  may  be  tied 
in,  in  cases  where  they  do  not  terminate.  There 
are  panel  boards  at  each  riser  on  each  floor, 
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and  on  these  panel  boards  are  three  sets  of 
bus  bars  fed  by  different  feeders.  These  three 
sets  of  busses  are  Intended  for  the  lights  in  the 
offices,  the  regular  hall  lights  and  the  special 
hall  lights  or  night  circuit.  All  main  switches 
to  the  panels  are  triple  pole,  and  the  busses, 
which  extend  horizontally  across  the  board,  are 
secured  in  place  by  removable  screw  connec- 
tions to  the  main  vertical  bus  bars.  This  ar- 
rangement allows  the  changing  of  any  branch 
circuit  from  110  to  220  volts  by  means  of  these 
movable  connections.  The  Nernst  Lamp  Com- 
pany is  supplying  lamps  for  halls  and  offices  at 
225  volts.  Two  110-volt  circuits  are  run  to 
small   tablet   boards   in  each   office.     In    cases 


tions  respecting  the  electric  wiring  of  build- 
ings is  that  switches  must  be  provided  on  all 
lighting  circuits,  not  more  than  eight  lights 
on  a  circuit.  The  use  of  smaller  than  No.  12 
wire  is  prohibited. 

There  are  installed  in  the  building  seven  in- 
duction motors  aggregating  about  75-horse- 
power.  In  the  attic  are  three  disk  exhaust  fans 
of  7,  5  and  ZV2  feet  diameter,  which  are  belt 
driven  from  15,  IV2  and  5-horse-power  two- 
phase  Westinghouse  induction  motors.  In  the 
basement  are  three  motors  of  the  same  type; 
one  of  20-horse-power  drives  a  7-foot  steel-plate 
fan  supplying  fresh  air  to  the  engine  and  boiler 
room,    another   of   10-horse-power   for   a    6-foot 
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generator  in  only  one  other  instance  and  that 
is  of  very  small  size,  for  the  signal  system  for 
the  elevators.  It  was  thought  that  the  electric 
winding  mechanism  in  the  bank  vault.  Installed 
by  the  Hollar  Lock  Inspection  &  Guarantee 
Company  of  Philadelphia,  would  require  a  sep- 
arate mechanism  for  supplying  direct  current; 
but  by  running  a  line  back  to  the  main  switch- 
board, the  direct  current  from  the  exciters  at 
110  volts  was  made  available  for  the  purpose. 

Above  the  two  revolving  doors  at  the  main 
entrance  are  two  smaller  General  Electric 
motors  installed  by  the  Van  Kannel  Revolving 
Door  Company,  of  New  York.  As  these  motors 
were  provided  after  work  had  advanced  too 
far  to  allow'  of  a  separate  power  line,  they 
were  placed  on  the  lighting  circuits  and  fur- 
nished a  suitable  type,  having  100  per  cent, 
power-  factor  single-phase  with  condenser  com- 
pensator. 

The  telephone  cables  on  entering  the  build- 


TYPICAL  FLOOR  PLAN,  FARMERS'  BANK  BUILDING. 


where  so  desired,  these  circuits  may  be  con- 
tinued from  the  tablet  boards  by  means  of  the 
chair  rail  to  locations  where  desk  lights  are 
needed.  These  lights  are  the  only  cases  where 
other  than  Nernst  lamps  are  likely  to  be  used. 
There  are  installed  1,000  55-watt  single-glower, 
1,250  88-watt  single-glower,  20  two-glower  and 
20  six-glower  Nernst  lamps  in  the  building. 
The  halls  are  finished  in  green  with  white  mar- 
ble trimmings,  which  illuminated  by  the  soft 
steady  light  of  the  Nernst  lamps  has  a  most 
pleasing  effect.  The  office  trimmings  are  of 
mahogany,  and  the  offices  are  in  general  at- 
tractiveness and  beauty  especially  note- 
worthy.    A  peculiarity  of  the  Pittsburg  regula- 


blower  supplying  tempered  air  to  the  banking 
room  and  the  third  of  5-horse-power  running 
the  filter  cleaning  fan. 

In  addition  to  ten  Otis  hydraulic  elevators 
for  general  passenger  service,  there  are  two 
electric  elevators  in  operation  between  the 
bank  floors,  one  as  a  book  lift  and  the  other 
for  passengers.  The  electric  equipment  for  the 
electric  elevators  include  a  motor  generator  for 
the  control  and  a  5-horse-power  variable-speed 
Westinghouse  induction  motor  for  each  ele- 
vator. They  are  also  of  Otis  manufacture  and 
of  the  automatic  push-button  type  of  control. 
The  absence  of  direct-current  in  the  building 
has  made  necessary  the  employment  of  a  motor 


ing  run  along  the  ceiling  of  the  basement  to 
the  terminal  booths,  where  each  company  is 
assigned  its  space,  there  being  in  Pittsburg 
two  telephone  companies,  two  telegraph  com- 
panies, one  ticker  company  and  the  Electric 
Protective  Company  to  be  provided  for.  On 
leaving  the  booths  the  cables  run  up  the  riser 
situated  back  of  the  elevator  shaft  and  ter- 
minate at  boards  in  the  halls  on  each  floor. 
From  these  floor  terminals  a  1-inch  conduit  is 
run  to  each  of  the  office  sub-tablet  boards  al- 
ready mentioned  in  connection  with  desk  lights. 
A  portion  of  the  space  in  the  boxes  where  these 
sub-tablet  boards  are  placed  is  divided  off  and 
provided  with  terminals  for  eight  pairs  of  tele- 
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phone  wires.  From  these  boxes  through  either 
the  chair  rail  moulding  or  around  the  base- 
board the  connection  is  made  to  the  instru- 
ments. 

After  the  plans  were  drawn  for  the  main 
building  and  work  well  under  way  a  40-foot  ad- 
dition was  decided  upon  on  the  Fifth  Avenue 
front.  To  provide  for  this  annex  the  generat- 
ors were  ordered  of  larger  capacity  and  feed- 
ers increased  in  proportion.  This  addition  is 
now  completed  to  the  height  of  the  original 
structure,  but  the  interior  is  still  in  the  rough. 

The  building  was  erected  by  the  George  A. 
Fuller  Company  after  plans  of  the  Pittsburg 
architects,  Messrs.  Alden  &  Harlow.  Messrs. 
Clark  &  MacMuUen,  of  New  York,  are  the  elec- 


Reconstruction  of   Mayence  Bridge. 


Riser  Diagram. 

trical  engineers  for  the  work,  which  has  been  in- 
stalled under  direction  of  their  Pittsburg  oflSce 
by  Messrs.  Hatzel  &  Buehler,  of  New  York. 
The  contract  for  the  steam  plant  and  the  heat- 
ing and  ventilation  was  awarded  to  Messrs. 
Baker,  Smith  &  Company,  also  of  New  York, 


Water  Meters  for  hotels  and  manufacturing 
places  are  advocated  in  the  last  annual  report 
of  Mr.  S.  D.  Hettner,  superintendent  of  water 
works,  Bradford,  Pa.,  who  states  that  in  un- 
metered  places  the  consumption  Is  found  to  be 
about  100  gallons  per  capita  daily,  but  as  soon 
as  a  meter  Is  placed  it  drops  to  35  gallons. 


Standard  methods  of  erecting  steel  bridges 
have  been  so  ably  developed  in  this  country  to 
correspond  with  the  advanced  systems  and  de- 
tails of  construction  that  American  practice 
has  been  very  different  from  foreign  practice 
In  most  essentials  and  obviously  superior  to  it, 
especially  in  the  abundant  use  of  power  ap- 
pliances. Much  greater  rapidity  and  economy 
is  generally  accomplished  in  the  United  States 
than  anywhere  else  in  the  world  in  this  class  of 
work.  Where  conditions  are  exceptionally  diffi- 
cult, and  especially  where  a  superstructure  has 
to  be  replaced  on  the  old  substructure,  various 
special  methods  have  been  developed  which 
have  given  remarkably  good  results  and  have, 
from  time  to  time,  been  illustrated  in  The  En- 
gineering Record.  These  have  generally  in- 
volved some  method  of  translation  by  which 
the  old  spans  were  simultaneously  removed, 
while  the  complete  new  spans  displaced  them 
with  movements  in  vertical  or  horizontal 
planes.  This  applies  only  to  bridges  of  short  and 
moderate  length  spans,  typical  illustrations  of 
which  were  published  in  the  descriptions  of 
the  Florence  bridge,  the  Girard  avenue  bridge 
and  others  of  less  importance. 

A  recent  issue  of  "The  Engineer,"  London, 
contains  a  description  of  the  reconstruction  of 
part  of  the  double  track  Frankfort-Mayence 
railway  bridge  over  the  Rhine  by  the  use  of  ad- 
vanced erection  methods  corresponding  so 
closely  to  those  used  here  that  it  is  evident 
that  the  principles  of  field  construction  in  this 
country  are  appreciated  abroad,  and  this  work 
is  interesting  as  one  of  the  first  important 
cases  in  which  we  have  noticed  the  adoption  of 
this  class  of  operations. 

The  spans  for  one  track  of  the  original  struc- 
ture were  commenced  in  1859  and  were  built  at 
temporary  shops  erected  for  the  purpose  at  the 
site.  In  1871  similar  parallel  spans  were 
erected  adjacent  to  them  to  carry  the  second 
line  of  track.  The  structure  consisted  of  four 
lines  of  light  riveted  trusses  with  curved  top 
and  bottom  chords,  which  were  supported  on 
massive-  masonry  piers  and  included  thirty 
channel  spans  having  a  total  length  of  2,060 
feet  and  weighing  only  600  tons.  The  lengths 
of  the  spans  vary  up  to  a  maximum  of  117  feet. 
The  new  spans,  which  are  to  replace  those  built 
In  1859,  correspond  to  the  old  ones  in  length 
and  in  position;  but  required  new  seats.  All 
the  new  spans  are  made  much  heavier  than  the 
old  ones  and  with  top  chords  which  are  hori- 
zontal, except  in  the  end  panels  where  they 
converge  to  meet  the  bottom  chords,  so  that 
they  are  full  deck  spans  instead  of  having  the 
part  "through"  arrangement  of  track  which 
was  provided  for  the  old  structure. 

It  was  required  to  complete  the  reconstruc- 
tion in  nine  weeks,  and  it  was  first  proposed  to 
accomplish  it  without  interrupting  traffic  by 
merely  reinforcing  the  members  of  the  old 
spans.  It  was  also  proposed  to  build  for  each 
span  a  falsework  adjacent  to  the  oldest  trusses, 
which  were  to  be  repj^ced,  and  another  on  the 
opposite  side  of  the  bridge  adjacent  to  the  old 
trusses  which  were  not  to  be  replaced.  On  the 
latter  falsework  the  new  span  was  to  be  as- 
sembled complete  and  then  the  three  pairs  of 
trusses  were  to  be  moved  laterally  until  the 
lightest  and  oldest  trusses  had  been  moved  on- 
to the  adjacent  falsework  and  had  been  exactly 
displaced  by  the  heavier  pair  of  old  trusses, 
which  In  their  turn  were  replaced  by  the  new 
trusses.  It  was  decided,  however,  that  there 
was  not  time  to  effect  these  changes  during  the 
intervals  of  traffic,  and  the  work  was  finally 
accomplished  by  means  of  a  pair  of  very  large 
transverse   steel    gantries   which    spanned   the 


whole  bridge  and  traveled  longitudinally  on  sur- 
face rails  each  side  of  the  piers. 

A  trolley  moved  across  the  top  of  the  gantry, 
transverse  to  the  bridge  axis,  carrying  an  elec- 
tric hoist.  The  two  gantries  being  set  over  the 
quarter  points  of  one  span  hoisted  it  clear  of 
the  track,  traversed  it  over  the  adjacent  track 
and  lowered  it  to  bearing  on  a  pair  of  special 
cars  which  carried  it  oft  from  the  bridge.  The 
new  span,  which  was  previously  completed  and 
loaded  on  cars,  was  then  run  in  on  the  same 
track  to  position  under  the  gantries  which 
lifted  it,  traversed  it  back  and  lowered  it  to 
the  position  previously  occupied  by  the  old 
span.  The  gantries  were  then  advanced  to  the 
next  span  and  repeated  the  operations  and  so 
on,  one  old  span  being  removed  and  a  new  one 
brought  in  ready  to  lower  to  position  in  two 
hours,  notwithstanding  that  the  difficulties  of 
the  work  were  increased  by  the  fact  that  some 
of  the  piers  were  skewed  at  a  considerable 
angle.  The  track  is  about  40  feet  above  the 
ground  and  the  gantries  had  a  total  vertical 
clearance  of  about  80  feet,  a  span  of  60  feet 
and  a  capacity  of  40  tons  each,  the  long  spans 
weighing  76  tons  being  lifted  by  both  gantries 
together,  while  some  of  the  shorter  spans  were 
lifted  by  a  single  gantry.  Each  gantry  was 
built  with  two  bents  in  vertical  longitudinal 
planes  about  60  feet  apart.  Each  bent  con- 
sisted of  two  inclined  posts  separated  about  30 
feet  at  the  base  and  united  at  the  top  where 
they  supported  the  transverse  girders  carrying 
the  trolley  hoists.  The  inclined  posts  of  each 
bent  were  braced  with  horizontal  and  diagonal 
struts  and  each  post  was  seated  on  a  four- 
wheel  truck  which  traveled  on  a  narrow  gauge 
track.  The  trolley  hoists  were  operated  by 
electricity. 


Reinforced  Concrete  in  Egypt. 

Armored  concrete  has  been  extensively  used 
in  Egypt  during  the  past  few  years.  Accord- 
ing to  the  report  of  the  public  works  depart- 
ment for  1901,  the  foundations  for  the  new 
postoffice  in  Cairo  and  for  large  stables  at  Bou- 
lac,  fioors  and  roofs  of  museums  at  Cairo  and 
roofs  of  large  storehouses  in  Alexandria  have 
been  built  of  this  material.  At  the  site  of  the 
Cairo  postoffice  the  ground  was  not  suitable  for 
supporting  the  building  on  ordinary  founda- 
tions, as  there  were  old  walls  with  soft  filling 
between  them  as  deep  as  22  feet  below  the  sur- 
face. Under  the  whole  area  to  be  covered  by 
the  building  an  18-inch  layer  of  rammed  and 
watered  sand  was  placed  as  the  foundation  for 
a  10-inch  sheet  of  armored  concrete.  Under 
each  wall  and  resting  on  this  table,  there  is  a 
reinforced  concrete  beam  18  Inches  high  and 
about  18  inches  broad;  these  beams  being  stiff- 
ened at  intervals  by  similar  structures  connect- 
ing them  transversely.  The  whole  table  is  so 
arranged  as  to  give  a  maximum  pressure  of 
about  400  pounds  per  square  foot  of  ground  sur- 
face. The  beams  are  made  strong  enough  to 
resist  the  transverse  stress  which  would  be 
caused  should  the  ground  below  them  collapse 
for  a  length  of  11  feet  6  inches;  they  are  also 
capable  of  acting  as  continuous  girders  in  case 
of  several  collapses  taking  place  at  intervals. 
Unfortunately  the  report  gives  no  details  as  to 
the  method  of  armoring  nor  of  the  quantity 
of  steel  or  iron  used.  A  point  of  interest  in 
connection  with  the  floors  is  that  they  have  been 
continued  right  through,  the  thickness  of  the 
walls  giving  increased  solidity  to  the  structure 
as  a  whole,  whilst  the  floors  themselves  are 
much  stiffer.  The  Monier  system  has  been  used 
for  some  of  the  sewers  in  the  Cairo  drainage 
system.  This  information  was  obtained  from  a 
recent  issue  of  "Indian  Engineering." 
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Heating    and    Ventilating    Railroad    and 
Other  Shops. 

At  a  recent  meeting  of  the  New  York  Rail- 
way Club  an  interesting  discussion  took  place 
on  the  subject  of  heating  railway  shops  and 
other  one-story  buildings  of  the  same  nature. 
While  such  buildings  are  very  simple  in  con- 
struction, they  are  not  so  simple  as  might  ap- 
pear in  regard  to  the  problem  of  effectively  and 
efficiently  distributing  heat  and  air.  On  ac- 
count of  the  large  amount  of  roof,  wall  and 
window  surface,  the  loss  of  heat  is  very  great, 
and  also,  because  of  this  and  the  relatively 
great  height  of  the  building  considered  as  a 
single  room,  there  is  a  tendency  towards  un- 
equal distribution  of  the  heat,  the  warm  air 
rising  to  the  roof  and  the  cold  air  flowing  to 
the  floor,  where  it  renders  the  workmen  un- 
comfortable. It  is  important,  then,  not  only 
that  a  sufficient  quantity  of  heat  should  be  de- 
livered to  the  building,  but  also  that  it  should 
be  delivered  where  it  will  do  the  most  good. 

If  an  attempt  is  made  to  supply  the  heat  di- 
rectly by  means  of  steam  or  hot-water  coils,  the 
vicinity  of  the  coils  is  apt  to  be  uncomfortably 
hot  from  the  heat  radiated  directly  therefrom, 
while  places  at  a  distance  are  cold.  The  heat 
transmitted  to  the  air  of  the  room  from  the 
coils  is  largely  lost,  since  the  hot  air  rises  ver- 
tically and  imparts  its  warmth  to  the  roof  and 
skylights.  It  is  also  to  be  objected  to  this  sys- 
tem of  heating,  that  it  makes  no  provision  what- 
ever for  ventilation  and  the  extended  system  of 
steam  or  water  pipes  is  subject  to  damage  by 
freezing  during  the  coldest  weather. 

For  these  reasons,  the  direct  system  of  heat-" 
ing  for  work  of  this  character  has  been  super- 
seded in  many  instances  by  the  fan  or  hot-blast 
system.  The  heater  for  such  a  system  will  con- 
tain a  considerable  less  length  of  pipe  than 
would  be  required  for  direct  heating,  due  to 
the  higher  velocity  of  the  air  over  the  pipe  sur- 
faces. The  blower  is  additional  equipment,  but 
its  use  is  justified  in  some  cases  on  the  score  of 
ventilation  alone,  and  the  exhaust  of  the  engine 
is  usually  turned  into  the  heater,  thus  obviat- 
ing any  loss  from  that  source. 

The  distribution  of  the  air  by  means  of  pipes 
should  be  so  carried  out  that  the  lower  part  of 
the  room  is  kept  at  a  comfortable  temperature, 
while  at  the  same  time  no  disagreeable  drafts 
are  produced.  It  has  been  found  that  by  proper- 
ly proportioning  and  directing  the  delivery  flues 
most  satisfactory  results  can  be  secured.  Some 
interesting  examples  illustrating  this  point  were 
cited,  at  the  meeting  mentioned  above,  by  Mr. 
C.  H.  Gifford,  of  the  B.  F.  Sturtevant  Company. 
He  said  that  if  air  or  almost  any  other  form  of 
gas  is  desired  at  any  particular  place  at  any 
particular  time,  the  best  way  to  deliver  it  there 
is  to  provide  a  suitable  conduit.  If  there  is 
any  difficulty,  which  there  may  be,  by  air  blow- 
ing on  an  individual  workman,  it  is  a  simple 
mechanical  detail  to  rectify  it  and,  if  it  is  im- 
possible to  predetermine  where  the  men  or  ma- 
chines are  to  be  located  in  a  building,  it  is 
only  necessary  to  provide  an  adjustable  dis- 
charge opening  from  the  pipe  delivering  the  air. 
If  the  air  blows  upon  someone  there  generally 
is  some  space  near  the  person,  toward  '• 
the  air  can  be  directed  and  therefore  cause  no 
inconvenience  whatever. 

As  an  example  of  what  can  be  accomplished 
by  distribution  he  cited  the  machine  shops  of 
the  New  York  Shipbuilding  Company,  a  build- 
ing about  1,100  feet  long,  about  250  feet  wide 
and  82  feet  high.  The  proposition  was  to  heat 
one-half  of  this  building  and  leave  the  balance 
of  it  unheated.  It  was  decided  to  place  a  parti- 
tion across  the  middle  of  the  building  about 
12  feet  high,  and  bring  the  heated  air  down  to 


the  zone  which  it  was  desired  to  heat,  which 
was  not  over  8  feet  above  the  floor.  In  that  way 
the  air  could  be  confined  in  the  space,  and  not 
have  much  effect  on  the  rest  of  the  building. 

The  apparatus  is  arranged  under  the  land- 
ing platforms  of  the  gallery  which  surrounds 
the  shop,  so  that  it  is  out  of  the  way  of  the 
cranes.  Pipes  are  carried  beneath  the  runaway 
of  the  cranes,  and  branches  are  brought  down 
on  the  posts  and  discharge  the  air  towards  the 
floor,  the  outlet  being  in  the  form  of  a  Y,  which 
is  adjustable.  After  the  plant  was  started,  it 
performed  just  as  was  expected  and  the  differ- 
ence in  temperature  between  the  two  sides  of 
the  partition  is  almost  the  same  as  the  differ- 
ence between  the  indoor  and  outdoor  air.  The 
result  is  due  to  the  fact  that  the  air  is  brought 
down  and  continually  pressed  into  the  space 
which  it  is  desired  to  heat. 

During  very  cold  weather,  or  in  the  morn- 
ing when  the  building  is  being  heated  up,  the 
air  supply  may  be  drawn  from  within  the  build- 
ing itself,  thus  effecting  a  great  economy  of 
heat.  In  some  buildings  having  a  very  high 
cubic  space  per  occupant,  sufficient  ventilation 
during  the  winter  time  will  be  supplied  by  the 
leakage  of  air  through  doors  and  crevices  about 
the  windows,  by  transfusion,  etc. 

The  most  satisfactory'heating  will  result  from 
the  use  of  numerous  pipes  discharging  on  the 
outside  walls  at  an  elevation  about  6  to  8  feet 
above,  and  directed  towards  the  floor,  accord- 
ing to  Mr.  B.  T.  Child  of  the  same  company. 
These  pipes  should  be  located  from  25  to  40  feet 
apart,  depending  upon  the  character  of  the 
building.  This  arrangement  causes  hot  air  to 
be  blown  downward,  whence  it  spreads  on  the 
floor,  keeping  it  warm  before  the  air  has  a 
chance  to  follow  its  natural  tendency  and  as- 
cend to  the  roof.  In  the  case  of  an  underground 
duct,  it  is  well  to  use  short  outlet  pieces  which 
will  discharge  along  the  walls  at  the  floor. 

At  the  works  of  the  Fore  River  Ship  and 
Engine  Building  Company,  they  have  an  over- 
head pipe  system  with  drops  on  the  walls,  which 
was  put  in  according  to  the  regular  practice. 
Later  they  added  50  per  cent,  ito  the  building 
and  are  now  heating  it  with  the  same  appara- 
tus. A  fan  heater  was  originally  chosen  which 
was  considered  to  be  the  proper  size  for  that 
particular  building  and  it  worked  in  a  satis- 
factory manner.  When,  later,  the  ship  com- 
pany added  50  per  cent,  to  the  length  of  the 
building  the  piping  was  extended  and  drops 
carried  on  the  "walls  every  30  feet,  through 
which  the  air  was  blown  on  the  floor  with  am- 
ple outlets  on  the  ends.  In  the  coldest  weather 
the  heating  of  the  building,  which  is  50  per  cent, 
larger  than  the  Sturtevant  Company  would  care 
to  guarantee  with  its  apparatus,  was  satisfac- 
tory to  them.  The  success  is  entirely  attributed 
to  the  excellent  system  of  air  distribution. 

At  one  of  the  shops  of  the  Atchison,  To- 
peka  &  Santa  Fe  Railway,  the  underground  sys- 
tem was  adopted  and  low  horizontal  outlets 
were  provided  which  distribute  the  air  at  the 
floor  and  along  the  walls.  This  is  an  extreme- 
ly large  shop,  the  contents  being  about  four  or 
five  million  cubic  feet.  It  is  heated  by  four 
large  sets  of  apparatus  and  the  underground 
ducts  extend  almost  entirely  around  the  build- 
ing. The  pipes  are  not  over  3  feet  high,  the 
air  being  discharged  along  the  floor. 

Paint  shops  require  to  be  practically  dustless 
and,  consequently,  the  air  velocities  must  be 
low.  The  temperature  requires  to  be  higher, 
and  it  is  customary  to  arrange  to  circulate  the 
air  in  a  much  more  thorough  manner  than  in 
machine  shops.  This  is  done  in  the  Pennsyl- 
vania Railroad  shops  at  Altoona  by  means  of 
ducts  and  in  the  New  Haven  shops  at  Read- 
vllle,    Mass.,    by    a    similar    overhead    system. 


There  has  been  a  great  deal  of  hesitation  among 
railroad  men  about  installing  the  hot-blast 
apparatus  in  paint  shops,  owing  to  a  fear  of 
getting  the  varnish  dusty,  but  this  is  disappear- 
ing. The  circulation  In  such  installations  is 
brought  about  by  a  counter-exhaust  system, 
which  circulates  the  air,  returning  the  whole  or 
a  part  to  the  apparatus.  There  are  two  ways 
of  establishing  this  return;  one  by  an  under- 
ground duct  system,  and  the  other  by  an  over- 
head galvanized  system.  In  the  Pennsylvania 
shops  at  Altoona  there  is  a  Sturtevant  installa- 
tion that  has  been  in  a  dozen  years;  it  is  one 
of  the  flrst  put  in  which  returned  the  air  under- 
ground and  back  to  the  fans,  using  very  ample 
distribution  of  air-pipe  in  the  discharge.  In 
the  Readvllle  shops  the  air  is  brought  back  by 
means  of  an  overhead  galvanized  pipe.  In  this 
way  circulation  is  kept  up  in  all  parts  of  the 
room,  and  thereby  the  paint  is  dried  more  rap- 
idly than  it  would  be  by  any  system  where  the 
air  in  the  room  is  practically  still. 


Chicago  River  Car  Ferry. 

Because  of  the  delay  occasioned  in  the  trans- 
portation of  freight  between  mercantile  houses, 
railway  freight  depots  and  steamboat  docks,  a 
car  ferry  on  the  Chicago  River  is  to  be  estab- 
lished by  the  Merchants'  Lighterage  Company. 
Under  present  conditions,  it  is  said,  it  takes  in 
general  as  long  to  get  a  carload  of  goods 
switched  to  the  Merchants'  warehouse  from  the 
place  where  it  is  dropped  by  the  delivering  line, 
as  it  does  to  bring  the  car  from  New  York  to 
the  railway  yards  in  Chicago.  The  same  de- 
lay is  occasioned  in  shipping  freight  from  the 
warehouses  of  manufacturing  concerns.  By 
means  of  the  proposed  ferry,  loaded  cars  will 
be  carried  on  the  river  between  the  mercantile 
houses  and  the  yards  of  the  receiving  and  de- 
livering railway  companies,  relieving  the  con- 
gestion in  the  switching  yards,  giving  more 
prompt  delivery  and,  what  is  of  equal  import- 
ance to  the  shipper,  materially  reducing  the  cost 
of  such  transportation.  It  is  proposed  to  have 
the  railroads  construct  switch  tracks  and  slips, 
so  that  cars  can  be  loaded  upon  the  proposed 
ferryboats.  The  Lighterage  Company  has  been 
in  operation  for  a  few  months,  and  already  the 
demand  on  it  is  said  to  be  sufficient  to  warrant 
a  substantial  increase  In  the  capacity  of  its  ser- 
vice. An  immediate  advance  on  the  present 
plan  of  handling  loose  freight,  which  requires 
two  handlings,  is  to  transport  the  loaded  trucks. 


Electrolysis  of  Water  Pipes. 

Electrolysis  of  water  pipes  In  Middletown, 
Conn.,  has  led  to  recommendations  of  the  double 
trolley  system.  The  Board  of  Water  Commis- 
sioners, in  their  1902  report  state  that  "in 
granting  a  franchise  for  the  extension  of  the 
single  trolley  system  of  street  railway,  there 
should  be,,  in  addition  to  the  requirement  of 
perfect  bonding  of  rails  and  a  return  wire  con- 
necting with  the  bonds,  a  condition  made  in 
the  contract  or  agreement  that  the  electric  rail- 
road company  shall  be  responsible  for  all  dam- 
ages to  water  pipes  that  Is  caused  by  stray  cur- 
rents of  electricity  from  its  railway  system, 
and  that  they  shall  prevent  such  currents  of 
electricity  from  passing  on  to  the  water  pipes. 
With  the  probable  extension  of  the  single  trol- 
ley road  in  this  city  and  from  this  city,  and 
the  building  of  new  electric  railroads  and  the 
use  of  large  currents  of  electricity,  the  safety 
of  the  property  of  the  city  in  its  water  pipes 
may  best  be  secured  in  the  future  by  making 
the  company  responsible  for  the  damage  that 
may  result  to  them  from  the  operation  of  an 
electric  railroad." 


496 


THE    ENGINEERING    RECORD. 


Vol.  47,  No.  19. 


The    Use    of    Reheaters    in    Compound 
Engines. 

Among  the  valuable  papers  read  before  the 
New  England  Cotton  Manufacturers'  Associa- 
tion last  month  was  an  unusually  clear  and 
non-technical  explanation  of  the  use  of  the  re- 
heater  in  compound  engines.  While  intended 
more  for  people  not  particularly  familiar  with 
steam  engineering,  the  paper  possesses  much 
interest  to  engineers  on  account  of  the  valuable 
data  it  contains,  based  on  tests  made  by  the 
author,  Mr.  George  H.  Barrus. 

At  the  outset,  it  was  shown  that  condensation 
in  compound  engines  is  not,  as  a  rule,  distrib- 
.uted  equally  between  these  cylinders,  but  it  is 
generally  greater  in  the  low  pressure  cylinder 
than  in  the  high  pressure  cylinder.  The  extent 
of  the  loss  and  its  distribution  may  best  be  ex- 
hibited by  referring  to  the  results  of  a  number 
of  tests,  made  by  Mr.  Barrus  on  fairly  tight  Cor- 
liss compound  engines.  In  these  tests  the  loss 
is  expressed  in  percentage  of  the  actual  con- 
sumption of  feed  water,  and  it  applies  to  a  point 
on  the  diagram  a  little  later  than  the  cut-off. 
The  percentages  for  the  high-pressure  cylinder 
range  from  21.1  per  cent,  to  28.3  per  cent,  and 
those  for  the  low-pressure  cylinder  from  23.7 
per  cent,  to  40  per  cent. ;  the  averages  being,  re- 
spectively, 23.8  per  cent,  and  31.4  per  cent. 

In  view  of  the  fact  that  the  loss  from  con- 
densation is  noticeably  greater  in  the  low  press- 
ure cylinder  than  in  the  high  pressure  cylinder, 
being,  in  the  instances  just  referred  to,  no  less 
than  one-third  more  in  the  one  than  in  the 
other,  there  seems  to  be  good  ground  for  em- 
ploying special  means,  such  as  the  reheater  fur- 
nishes, for  securing  the  object  in  this  part  of 
the  engine.  The  principle  on  which  the  action 
of  the  reheater  depends  is  the  re-evaporation  of 
the  water  and  moisture  contained  in  the  ex- 
haust steam  discharged  from  the  high-pressure 
cylinder,  and  further,  in  cases  where  the  extent 
of  reheating  surface  is  sufficient,  the  superheat- 
ing of  the  whole  quantity  exhausted.  The  re- 
sult is  two-fold;  first,  an  increase  in  the  rela- 
tive amount  of  power  developed  by  this  cylinder 
on  account  of  the  new  supply  of  steam  pro- 
duced; and  second,  the  use  of  the  steam  with 
increased  eflSciency,  owing  to  the  saving  of 
cylinder  condensation  due  to  its  dryer  condi- 
tion. The  reheater  tests  to  which  Mr.  Barrus 
referred  showed  these  actions  in  detail,  and 
were  made  on  three  independent  engines.  In 
each  case  one  test  was  made  with  the  reheater 
in  complete  operation,  and  one  with  the  heating 
pipes  shut  off,  which  practically  threw  the  re- 
heater out  of  use. 

The  first  engine  is  a  Greene  horizontal  cross- 
compound,  having  unjacketed  cylinders  26  and 
50  by  60  inches.  The  steam  was  slightly  super- 
heated, being  furnished  by  Manning  boilers. 
An  independent  air  pump  operated  the  con- 
denser and  the  quantity  of  steam  it  used  was 
ascertained  and  allowed  for. 

The  results  show  a  substantial  agreement  be- 
tween the  total  quantity  of  feed  water  con- 
sumed per  indicated  horse-power  per  hour, 
whether  the  reheater  was  on  or  off.  This  sur- 
prising result  occurred  notwithstanding  the 
fact  that  the  reheater  caused  a  marked  im- 
provement in  the  action  of  the  steam  in  its 
passage  through  the  cylinders.  It  appears  that 
the  reheater  actually  did  reduce  the  condensa- 
tion in  the  low-pressure  cylinder,  thus  securing 
at  this  point  the  expected  gain.  When  it  was 
In  use.  the  condensation  here  was  4.4  per  cent. 
greater  than  in  the  high  pressure  cylinder. 
When  the  reheater  was  not  in  use  the  difference 
was  10.6  per  c^nt.  Although  there  was  a  sav- 
ing within  the  cylinder,  nevertheless  the  loss  of 
steam  due  to  that  condensed  in  the  reheating 


pipes  to  accomplish  this  result  was  so  great 
that  the  net  economy  was  reduced  to  zero. 

The  effect  of  the  reheater  upon  the  power 
developed  by  the  low-pressure  cylinder  is  most 
noticeable.  With  practically  the  same  power 
in  the  high-pressure  cylinder  in  the  two  cases 
(the  difference  being  only  2.1  horse-power)  that 
developed  in  the  low-pressure  cylinder  was  35.5 
horse-power  less  when  the  reheater  was  off  than 
when  it  was  in  use. 

The  second  engine  is  a  Corliss  horizontal  tan- 
dem compound,  with  unjacketed  cylinders  18 
and  40  by  48  inches,  made  by  the  Hewes  & 
Phillips  Iron  Works.  The  steam  was  supplied 
from  Cahall  vertical  boilers.  The  amount  of 
heatiug  surface  in  the  reheater  was  75  square 
feet.  The  condenser  was  of  the  siphon  class, 
and  no  steam  was  used  for  operating  it. 

The  results  of  the  tests  show  that  the  con- 
sumption of  feed  water  is  almost  identically  the 
same  whether  the  reheater  pipes  were  in  use  or 
out  of  use.  There  is,  however,  a  greater  action 
going  on  in  the  cylinders  as  the  effect  of  the  re- 
heater than  in  the  first  engine.  The  condensa- 
tion in  the  low-pressure  cylinder,  when  the  re- 
heater was  on,  was  1.3  per  cent,  less  than  that 
in  the  high-pressure  cylinder.  When  the  re- 
heater was  off,  it  was  9.2  per  cent,  more  in  the 
low-pressure  cylinder  than  in  the  high-pressure 
cylinder,  thus  making  a  total  difference  amount- 
ing to  10.5  per  cent.  There  is  also  greater 
effect  upon  the  low-pressure  power.  With  the 
reheater  on,  the  low-pressure  cylinder  developed 
58.7  horse-power  more  than  the  high-pressure, 
whereas,  with  the  reheater  off,  it  developed  19.7 
horse-power  less,  making  a  total  difference  due 
*to  the  reheater  of  78.4  horse-power. 

The  third  engine  is  a  Corliss  horizontal  cross- 
compound,  with  steam-jacketed  cylinders  16  and 
40x48  inches,  built  by  C.  &  G.  Cooper  Company. 
The  steam  was  supplied  in  a  superheated  con- 
dition from  Manning  boilers.  The  independ- 
ent air  pump  was  operated  from  a  separate 
boiler.  In  this  engine  the  high-pressure  cylin- 
der was  jacketed  both  on  the  heads  and  around 
the  barrel.  The  low-pressure  cylinder  was 
jacketed  only  on  the  heads.  On  both  tests,  the 
steam  was  shut  off  from  all  the  jackets  and  the 
engine  operated  as  an  unjacketed  machine.  The 
reheater  contained  about  550  square  feet  of 
heating  surface. 

Here  again  there  is  practically  the  same  con- 
sumption of  feed  water  per  indicated  horse- 
power, whether  the  reheater  was  in  use  or  not. 
There  is  also  the  same  kind  of  effect  produced 
by  the  reheater  as  regards  the  reduction  of 
cylinder  condensation  and  increase  of  power  in 
the  low-pressure  cylinder,  as  in  the  two  previ- 
ous engines,  but  in  this  case  the  actions  are 
even  more  marked.  The  difference  between 
the  condensation  in  the  two  cylinders  with  the 
reheater  in  use  was  1.2  per  cent.,  being  less  in 
the  low-pressure  cylinder  than  in  the  high- 
pressure  cylinder,  but  with  the  reheater  out  of 
use  there  was  17.1  per  cent,  more  condensation 
in  the  low-pressure  cylinder  than  in  the  high- 
pressure  cylinder,  making  the  total  difference 
in  the  two  cases  18.3  per  cent.  This  improve- 
ment is  a  large  one,  but  so  large  a  quantity  of 
steam  was  required  to  be  condensed  in  the  re- 
heater to  produce  it  that  all  the  advantage  was 
lost.  It  may  be  noted  here  that  in  this  engine 
the  amount  of  heating  surface  in  the  reheater 
was  so  great  that  the  steam  entering  the  low- 
pressure  cylinder  was  superheated  38  degrees, 
but  even  this  failed  to  secure  a  net  saving  of 
steam  by  the  operation. 

The  effect  upon  the  low-pressure  power  was 
quite  as  marked  as  that  upon  the  condensation. 
With  the  reheater  on,  the  low-pressure  cylinder 
developed  18.7  horse-power  more  than  the  high- 
pressure  cylinder.     With  the  reheater  off,  it  de- 


veloped 40  horse-power  less  than  the  high- 
pressure  cylinder,  making  a  total  difference  in 
the  two  cases  of  58.7  horse-power. 

The  three  tests,  reported  very  completely  in 
Mr.  Barrus'  full  paper,  all  show  the  same  action 
with  regard  to  cylinder  condensation.  There 
is  a  great  reduction  in  the  condensation  within 
the  low-pressure  cylinder,  but,  owing  to  the  loss 
of  steam  in  the  reheater  itself,  the  resulting  ad- 
vantage is  practically  nothing.  That  the  re- 
heater produces  no  saving,  however,  is  true  only 
when  the  steam  condensed  by  the  reheating 
pipes  is  allowed  to  go  to  waste  and  the  heat 
which  it  contains  is  lost.  In  the  first  engine 
there  was  4  per  cent,  of  the  steam  thus  con- 
densed; in  the  second,  8.7  per  cent.;  and  in  the 
third,  10.3  per  cent.  The  temperature  of  the 
resulting  water,  with  the  high  pressures  used, 
is  340  to  350  degrees,  Fahrenheit.  If  it  is 
assumed  that  the  temperature  of  the  feed  water 
supplied  to  the  boiler  is  125  degrees,  each  pound 
of  condensed  steam  thus  lost  carries  away  with 
it  over  200  heat  units,  or,  in  round  numbers,  20 
per  cent,  of  the  total  heat  of  evaporation.  Tak- 
ing the  third  engine,  this  loss  represents  20 
per  cent,  of  10.3  per  cent.,  or  about  2  per  cent 
expressed  in  fuel  consumption.  Consequently, 
if  the  condensed  steam  from  the  reheater  of  this 
engine  were  returned  to  the  boiler,  there  would 
be  a  saving  of  fuel,  due  to  its  use,  amounting  to 
about  2  per  cent.  It  may  be  safely  concluded, 
therefore,  that,  although  a  reheater  produces  no 
saving  in  steam  consumption,  it  will,  if  properly 
applied,  secure  a  slight  economy  at  the  coal  pile. 

Apart  from  the  consideration  of  fuel  economy, 
there  is  the  important  question  of  the  effect  of 
the  reheater  upon  the  engine  capacity.  The 
tests  show,  without  exception,  that  with  the 
same  power  in  the  high-pressure  cylinder,  the 
reheater  produces  a  considerable  increase  in  the 
power  of  the  low-pressure  cylinder,  and  to  that 
extent  it  increases  the  capacity  of  the  entire 
engine.  In  the  case  of  the  first  engine  the  in- 
crease was  4.6  per  cent,  of  the  total  power.  In 
the  second  engine  the  increase  was  6.3  per  cent, 
while  in  the  third  it  was  11.8  per  cent.  This 
means  that  an  engine  without  reheater  must 
have  larger  cylinders  to  do  the  same  work  than 
an  engine  with  reheater;  or,  if  the  cylinders 
are  of  the  same  size,  there  is  more  reserve 
power  in  the  engine  which  is  provided  with  a 
reheater.  This  feature  of  the  subject  makes 
the  reheater  advantageous  even  if  it  produces 
no  other  gain. 


Observations  Upon  Temperatures  acquired  by 
cements  during  setting,  made  at  the  Watertown 
Arsenal,  showed,  in  the  case  of  some  Portland 
cements,  a  temperature  above  the  boiling  point 
of  water.  These  experiments  were  made  upon 
12-inch  cubes,  set  in  plank  moulds;  and  the  rjse 
in  temperature  was  measured  by  a  thermometer 
resting  in  a  thin  copper  tube,  embedded  in  the 
cement,  having  a  small  quantity  of  oil  in  the 
bottom  to  aid  in  conducting  the  heat.  The 
temperature  of  the  room  was  about  23  degrees 
Centigrade.  With  neat  Portland  cement,  the 
maximum  temperature  was  attained  in  from 
six  to  twelve  hours,  and  ranged  from  50  to  over 
100  degrees  Centigrade.  With  1:1  Portland  ce- 
ment mortar  the  maximum  temperature  was  at- 
tained after  about  eighteen  hours,  and  in  no 
case  reached  over  52  degrees  Centigrade.  With 
less  rich  mixtures,  the  maximum  temperatures 
were  still  lower.  The  natural  cements,  all  sam- 
ples of  which  were  neat,  generally  attained 
their  maximum  temperature,  ranging  from  30 
to  50  degrees  Centigrade,  in  from  two  to  four 
hours.  Cement  held  in  the  mixing  bed  for  a 
time  and  then  put  in  the  mould  showed  a  less 
increase  in  temperature  than  cement  promptly 
put  in  the  moulds. 
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A  Double  Drum  Boiler. 


There  is  now  being  brouglit  to  the  attention 
of  steam  users  in  the  United  States  an  internal- 
ly flred  boiler,  suitable  for  almost  all  purposes, 
which  has  been  in  use  in  various  parts  of  Can- 
ada for  several  years,  with  good  and  bad  water 
and  a  variety  of  fuels.  Buring  this  period  of 
practical  test  several  improvements  were  made 
as  weaknesses  were  discovered.  This  boiler 
consists  essentially  of  two  steam  and  water 
drums  similar  to  those  used  in  water  tube  boil- 
ers, the  lower  containing  the  furnace  and  the 
tubes,  the  two  being  connected  by  two  large  cir- 
culating pipes.  The  lower  shell  has  an  inclina- 
tion from  the  horizontal  of  about  1  inch  to  the 
foot,  for  promoting  circulation  and  draught.  A 
steel  casing,  stiffened  by  angle  irons  and  lined 
with  asbestos  air  cell  blocks,  forms  the  rear 
smoke  box  and  return  smoke  flue  between  the 
lower  and  upper  shells,  the  upper  half  of  the 
steam  drum  and  bottom  of  the  lower  shell  be- 
ing also  covered  by  non-conducting  material. 
The  furnace  is  of  the  "Fox"  or  "Morrison"  cor- 
rugated type,  without  Joints  providing  for  ex- 
pansion and  contraction,  and  requiring  no  stay- 
ing. The  heads  of  the  steam  drum  are  spheri- 
cal, and  the  tube  sheets  are  stayed  by  the  tubes, 
hence  no  other  staying  is  required.  The  gen- 
eral arrangement  of  the  boiler  is  shown  in  the 
illustrations. 


THE     ENGINEERING     RECORD. 

the  hot  surfaces  of  the  furnace  and  tubes,  where 
scale  might  otherwise  be  formed.  Experience 
has  shown  that  when  using  dirty  water  the 
boiler  can  be  readily  cleaned  by  regular  use  of 
the  blow-offs,  and  the  usual  washing  out 
through  the  hand-holes  at  the  front  and  back  of 
the  lower  shell  and  through  the  man-hole  in 
the  upper  drum.  There  are  besides  two  large 
hand-holes  in  the  shell,  back  of  the  furnace, 
for  cleaning  between  the  tubes,  by  means  of  a 
bar,  as  indicated  in  the  cut,  for  scale  will  form 
here,  if  at  all.  Owing  to  the  rapid  circulation 
of  water  around  the  upper  part  of  the  furnace 
and  tubes,  it  has  been  found  that  scale  will  not 
form,  except  at  the  lower  part  of  the  boiler.  If 
exceptionally  bad  water  is  to  be  used,  the  fur- 
nace and  tubes  are  bolted  in,  so  that  by  remov- 
ing .a  row  of  bolts  passing  through  the  front 
ring  and  an  exterior  angle  iron  ring,  and  an- 
other row  through  the  rear  tube  sheet  and  ring, 
the  furnace  and  the  tubes  may  be  removed  for 
inspection  and  cleaning. 

The  boiler  is  supported  on  a  low  cast-iron 
saddle  near  the  front,  and  a  higher  saddle  at 
the  rear,  both  resting  on  low  masonry  piers. 
An  open  pit  affords  convenient  access  to  the 
bottom  of  the  lower  drum,  as  indicated.  All 
parts  of  the  boiler  can  be  easily  reached  for 
inspection.  It  is  claimed  for  this  boiler  that  it 
has  many  of  the  advantages  of  the  Scotch  marine 
and  similar  types  of  internally  flred  boilers, 
without  the  large  diameter  of  shell,  thick  plates 
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Resanding  Filters  at  Poughkeepsie. 

New  sand  for  the  filter  beds  of  the  Pough- 
keepsie, N.  Y.,  water  works  was  purchased  dur- 
ing 1902,  according  to  the  last  annual  report  of 
Mr.  Charles  E.  Fowler,  superintendent  of  public 
works.  The  effective  size  of  the  sand  was  0.26 
millimeter,  and  its  uniformity  coeflicient,  1.38. 
The  arrangements  for  unloading  the  sand, 
transporting  it  to  the  beds  and  washing  it  are 
especially  interesting.  At  the  dock  it  was 
hoisted  by  the  engine  and  buckets  used  for 
hoisting  coal  to  the  coal  platform  20  feet  above 
the  top  of  the  dock  and  5  feet  below  the  top  of 
the  coping  of  the  filter  beds.  An  ejector  having 
a  1%-inch  jet  and  nozzle  2'^  inches  in  diameter 
was  placed  on  this  platform  and  a  6-inch  cast- 
iron  pipe  laid  to  the  filter  beds,  a  distance  of 
600  feet.  The  sand  was  delivered  over  the  top 
of  a  tank  6  feet  above  the  top  of  the  coping  of 
the  bed  on  to  the  beds  and  the  water  carried 
away  by  suitable  troughs.  The  total  quantity 
of  sand  received  was  1,986  cubic  yards,  in  four 
scow  loads  measured  on  the  scow.  The  total 
number  of  hours  occupied  in  unloading,  washing 
and  delivering  it  to  the  beds  was  103.5,  averag- 
ing 19.4  cubic  yards  per  hour.  The  quantity  of 
water  used  was  about  10  cubic  feet  of  water  to 
1  cubic  foot  of  sand.  The  cost  of  unloading, 
washing  and  delivering  on  the  beds,  including 
the  cost  of  water  and  coal  used  was  44.4  cents 
per  cubic  yard.    The  total  cost  of  new  sand  in- 


THE  ROBB-MUMFORD  BOILER. 


The  gases,  after  leaving  the  furnace,  pass 
through  the  tubes,  and  return  between  the 
lower  and  upper  shells  to  the  outlet  at  the  front 
of  the  boiler.  The  furnace  being  of  large  diam- 
eter, and  highest  at  the  back,  with  considera- 
ble space  beyond  the  grate  surface,  is  favorable 
to  good  combustion.  The  tubes  are  short  and 
most  of  the  soot  is  carried  through  them  and 
deposited  in  the  rear  smoke  box,  so  that  all  the 
heating  surfaces  are  very  effective.  The  water 
flows  around  the  furnace  and  tubes,  up  the  rear 
circulating  pipe  into  the  steam  and  water  drum, 
where  the  steam  is  released,  along  the  upper 
drum  towards  the  front,  and  down  the  front 
circulating  pipe.  A  semi-circular  baffle  plate, 
placed  about  half  way  around  the  furnace, 
causes  the  down-flowing  water  to  circulate  to 
the  lowest  part  of  the  shellunder  the  furnace. 
The  feed  water  enters  the  rear  part  of  the  upper 
drum,  where  it  meets  the  hot  water  flowing  to- 
wards the  front,  so  that  as  it  passes  towards  the 
front,  its  temperature  is  raised  to  that  of  the 
steam  and  water  in  the  boiler,  and  an  oppor- 
tunity is  given  to  deposit  sediment  on  the  bot- 
tom of  the  upper  drum,  particularly  in  the 
pocket  formed  by  a  baffle  plate,  placed  back  of 
the  front  circulating  pipe,  where  a  blow-off  is 
provided. 

A  second  sediment  pocket  with  a  blo^-off  is 
provided  beneath  the  furnace.  Thus  two  mud 
drums  are  Interposed  before  the  water  reaches 


and  expensive  combustion  chamber;  that  it  has 
the  lighter  weight,  small  floor  space  and  more 
perfect  circulation  of  the  best  boilers  of  the 
sectional  or  water  tube  type,  while  avoiding  the 
large  number  of  hand-holes  and  joints  usually 
necessary  in  boilers  of  the  sectional  type.  It  is 
considered  to  be  as  safe  as  the  best  of  that  type. 
A  battery  of  1,000  horse-power  occupies  a  space 
32x23  feet  and  14.25  feet  in  height.  Each  unit 
is  distinct  and  may  be  completely  isolated. 

This  boiler  is  now  manufactured  in  the 
United  States  by  the  Robb-Mumford  Boiler 
Company,  Incorporated,  with  offices  at  135 
Broadway,  New  York,  and  170  Summer  Street, 
Boston.  The  makers  say  the  best  results  are 
obtained  by  having  a  rather  small  grate  surface, 
strong  draught,  and  a  thick  fire — or,  in  other 
words,  a  high  rate  of  combustion  per  square 
foot  of  grate;  and  they  claim  that  the  practice 
of  furnishing  a  large  grate  surface,  as  is  fre- 
quently done  in  boilers  of  the  externally  flred 
type,  to  increase  the  capacity  of  the  boiler,  is 
opposed  to  good  economy;  flrst.  because  if  more 
coal  is  burned  than  the  heating  surface  of  the 
boiler  is  calculated  for,  the  gases  will  escape 
too  hot,  and,  on  the  other  hand,  when  the  boiler 
is  Worked  at  a  less  capacity,  the  grate  surface 
is  so  large  that  the  flre  may  not  be  properly  dis- 
tributed over  the  whole  grate,  and  is  liable  to 
have  thin  or  dead  spots  through  which  cold  air 
may  pass,  causing  imperfect  combustion. 


eluding  unloading,  washing,  delivering  on  bed 
and  spreading  was  $3,260.56.  It  was  furnished 
by  the  Phoenix  Towing  and  Transportation  Co., 
of  New  York  city. 

Before  placing  the  new  sand  the  old  was 
taken  off  to  a  depth  sufiicient  to  insure  the  re- 
moval of  all  silt  as  well  as  most  of  the  discolor- 
ation. The  new  sand  was  then  placed  and  all 
the  old  sand  removed  during  the  year  was  then 
washed  and  placed  on  the  top  of  it;  1,787  cubic 
yards,  measured  on  the  beds,  were  washed  and 
replaced.  Some  improvements  were  made  in 
the  washing  apparatus  and  the  best  record  made 
was  486  cubic  yards  in  32  hours  or  15.2  cubic 
yards  per  hour.  The  quantity  of  water  used 
was  10  cubic  feet  of  water  to  1  cubic  foot  of 
sand.  The  cost  of  water  is  taken  at  5  cents 
per  cubic  yard  of  sand.  The  cost  of  washing 
the  old  sand  and  delivering  on  the  beds,  in- 
cluding cost  of  water,  was  34.5  cents  per  cuTic 
yard.  The  cost  of  spreading  the  old  sand  was 
39.3  cents  per  cubic  yard.  The  old  bed  was 
cleaned  twelve  times  and  the  new  bed  fourteen 
times  during  1902. 

During  the  latter  part  of  last  year  and  the 
early  part  of  this  year  the  work  required  of 
the  beds  was  very  heavy  owing  to  the  excessive- 
ly muddy  condition  of  the  river.  The  head  was 
often  5  or  6  feet  and  occasionally  greater.  Some- 
times immediately  after  cleaning  the  head  was 
greater  than  before. 
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Letters  to  the  Editor, 


THE  SAGGING  OF  FLOOR  BEAMS. 

Sir: — Your  recent  remarks  on  the  general 
theory  of  flexure  are  most  pertinent.  If  you  will 
allow  me,  I  will  supplement  them  by  a  few 
statements  about  floor  beams.  It  is  conceded  as 
a  law  of  mechanics  that  if  a  beam  of  a  giveu  span 
be  fixed  at  both  ends  or  even  at  only  one  end 
it  will  be  stiJfer  and  have  less  tendency  to  sag 
at  the  center  than  when  bearing  loosely  on  the 
supports.  But  though  the  ends  of  the  beam  be 
said  to  be  fixed,  the  fact  is  generally,  that  they 
cannot  be  considered  so,  unless  as  in  the  case  of 
an  iron  beam,  for  example,  they  be  bolted  or 
riveted  to  some  immoveable  abutment.  A 
slight  yielding  may  add  considerably  to  the 
deflection.  The  ordinary  fixing  of  the  extremi- 
ties of  beams  in  walls  cannot  be  relied  on  for 
any  length  of  time,  even  if  perfect  at  first.  The 
only  way  of  obviating  this  tendency  to  sag  is  lo 
cause  the  beams  to  bear  on  three  points  of  sup- 
port instead  of  two. 

We  happen  to  have  here  in  Quebec,  in  a  pub- 
lic school  building,  a  deplorable  example  of 
this  sagging  of  floors  over  most  of  the  wider 
spaces  (20  to  25  feet).  All  the  beams  were 
short  lengths,  just  reaching  from  wall  to  wall 
with  the  result  that  considerable  expense  has 
been  incurred  for  rejoisting,  not  by  putting  in 
longer  beams,  which  would  now  be  impossible, 
except  at  great  cost,  but  by  using  deeper  beams, 
spaced  more  closely.  In  one  wing  of  this  build- 
ing there  is  such  a  depression  at  the  center  of 
the  floor  (several  Inches)  that  the  cabinets 
around  the  room  have  had  to  be  wedged  up  with 
IVi-inch  stuff  to  keep  them  against  the  walls; 
and  the  vibration  is  such,  when  any  one  crosses 
the  room  diagonally,  that  one  cannot  write. 
The  rooms  below  will  have  to  be  obstructed  by 
one  or  more  columns  in  order  to  properly  sup- 
port the  floor. 

Of  course  the  strongest  way  in  which  to  tim- 
ber or  joist  a  floor,  is  when  wood  can  be  got 
long  enough  for  the  purpose,  to  let  the  beams 
run  through  from  outer  to  outer  wall,  with  in- 
termediate bearings  on  partitions.  The  worst 
plan,  altogether  Inadmissible,  Is  the  cutting  of 
all  the  beams  into  short  lengths  reaching  from 
wall  to  wall,  unless  in  such  case  their  stiffness 
be  increased  by  additional  depth  and  closer 
spacing. 

Yours  truly,  A  Subscbibeb. 

Quebec,  April  13,  1903. 
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At  the  present  time,  the  systems  of  municipal 
government  in  different  cities  vary  very 
widely  and  the  accounting  and  auditing  methods 
sulUble  for  one  type  of  organization  will  be 
useless  for  another.  This  is  as  true  in  private 
as  in  public  corporations;  every  public  account- 
ant of  much  experience  has  seen  unlike  systems 
of  accounting  employed  with  equal  satisfaction 
by  companies  in  the  same  trade.  Two  cities 
having  similar  organizations  may  have  unlike 
systems  of  accounts,  both  of  them  good  and 
each  suited  to  its  own  purpose,  owing  to  local 
conditions  and  past  records. 

To  sum  up  what  I  have  endeavored  to  say 
in  a  wandering  way,  municipal  booking  is  a 
subject  which  can  only  be  definitely  settled  by 
considering  each  case  independently.  While  it 
is  desirable  to  collect  and  classify  accounts  in 
the  same  way  in  different  cities,  it  is  much 
more  desirable  to  have  each  city's  books  con- 
ducted by  the  most  accurate,  expeditious  and 
economical  plan.  This  aim  will  be  best  at- 
tained by  calling  in  a  firm  of  experienced  ac- 
countants to  draw  up  and  open  the  necessary 
books.  If  the  city  puts  itself  in  the  hands  of  a 
"uniform  blank"  enthusiast,  it  may  have  some 
nice  details  in  the  classification  of  sewer  con- 
nections and  the  number  of  men  required  in 
laying  service  pipe,  but  the  chances  are  slim  for 
any  suitable  broad  system  of  accounts. 

Yours  truly,         Public  Accountant. 

New  York,  May  5. 
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MUNICIPAL  ACCOUNTING. 

Sir: — In  your  report  last  week  of  the  discus- 
sion of  municipal  accounts  that  took  place  re- 
cently in  Detroit,  mention  Is  made  of  the  former 
involved  condition  of  Chicago  municipal  book- 
keeping and  the  saving  of  a  million  dollars  a 
year  insured  by  the  introduction  of  a  good  ac- 
counting system.  Such  a  statement  ought  to 
carry  great  weight  with  city  officials  who  have 
hesitated  about  retaining  auditors  to  improve 
their  system  of  accounting  because  of  a  belief 
that  the  noise  made  about  municipal  bookkeep- 
ing arises  mainly  from  editors  and  professors 
yearning  for  data  now  beyond  their  reach.  It 
is  difficult  to  persuade  a  city  official  to  change 
his  system  of  accounts  to  enable  half-informed 
critics  to  bother  him  with  unjust  attacks  based 
on  alleged  comparative  studies  of  municipal 
statistics.  Anyone  who  has  taken  the  trouble 
to  analyze  one  of  these  ponderous  statistical  es- 
says does  not  need  to  be  told  of  their  useless- 
neas.  But  If  good  accounting  can  produce  a 
saving  of  a  million  dollars  a  year  in  Chicago, 
the  agitation  takes  on  an  immediate  practical 
aspect.  It  passes  from  the  ethereal  plane  of  uni- 
form blank  forms  for  reports  to  the  practical 
foundation  of  sound  business. 


The   Two-Hinged   Akcii. 

Sir: — Referring  to  Mr.  Edward  Godfrey's  let- 
ter in  your  issue  of  April  25,  in  regard  to  neg- 
lecting the  effect  of  the  web  members  in  calcu- 
lating the  horizontal  thrust  for  two-hinged 
arches,  I  quite  agree  with  Mr.  A.  R.  McKim's 
reply  to  that  letter.  Professor  Mueller-Bres 
lau,  of  Berlin,  makes  the  statement  in  his 
"Graphische  Statik"  that  it  is  permissible  to 
neglect  the  effect  of  the  web  members  in  calcu- 
lating the  horizontal  thrust,  but  he  also  proves 
his  statement  and  shows  that  the  difference  is 
very  small.  However,  in  calculating  the  hori- 
zontal thrust  due  to  change  in  temperature, 
there  is  quite  a  difference  when  the  effect  of 
the  web  members  is  taken  into  consideration. 
But  by  neglecting  this  in  the  calculation,  the 
horizontal  thrust  is  larger  than  it  would  be  if 
the  web  members  were  considered,  and  for  this 
reason  I  would  deem  it  advisable  to  neglect 
their  effect. 

Yours  truly,  G.  M.  Braune. 

Birmingham,  Ala.,  April  30,  1903. 


Interesting  Street  Railway  Figures. 

The  Division  of  Manufactures  of  the  Census 
Office  is  making  public  an  interesting  summary 
of  street  and  electric  railway  statistics  of  the 
United  States  for  the  year  ending  June  30,  1902. 
There  are  987  operating  companies  and  22,590 
miles  of  single  track,  not  including  track  under 
construction  but  not  operated.     The  passenger 
cars  number  60,290  and  all  others  6,909.      For 
generating  power  2,337  steam  engines  of  1,298,- 
133  horse-power  and  3,257  dynamos  of  1,200,138 
horse-power  are  used.     Passengers  paying  fares 
numbered    4,813,466,000    and   the   total   number 
of  transfer  passengers  was  1,062,403,392,  while 
accidents  resulted  in  the  loss  of  1,216  lives  and 
injuries  to  47,428  persons.     The  total  car  mile- 
age was  1,097,806,884.     The  earnings  from  oper- 
ation amounted  to  $241,584,697  and  from  other 
sources  there  was  an  income  of  $2,907,156.   The 
total    operating     expenses    were    $139,012,004; 
and  taxes,   interest,   rentals  and  miscellaneous 
expenses  amounted  to  $74,524,616,  giving  a  net 
income  of  $30,955,233.     The  operating  expenses 
were  57.54  per  cent,  of  the  earnings.     The  total 
assets  of  the  companies  are   $2,428,317,117,    of 
which  cost  of  construction  and  equipment  rep- 
resents $2,088,963,677  and  other  permanent  in- 
vestments   $128,458,625.       Total     capital     stock 
amounts  to  $1,216,277,989  and  the  funded  debts 
10  $929,328,656. 

The  companies  employ  2,749  salaried  officials, 
4,301  clerks  and  131,133  other  persons,  whose 
salaries  and  wages  amount  to  $84,636,275. 
While  the  statistics  reported  in  1890  are  not 
strictly  comparable  with  those  of  1902,  the 
totals  indicate  that  in  the  interval  the  total 
length  of  line  has  increased  nearly  188  per 
cent.,  the  number  of  miles  of  single  track  178 
per  cent.,  the  number  of  passenger  cars  85.48 
per  cent.,  the  number  of  fare  passengers  138 
per  cent,  and  the  number  of  miles  of  single 
track  operated  by  electric  power  1,637  per  cent. 
During  the  same  period  the  number  of  miles 
of  single  track  operated  by  animal  power  de- 
creased to  259  miles  or  by  95.42  per  cent.,  the 
miles  operated  by  cable  50.71  per  cent,  and  the 
miles  operated  by  steam  76.15  per  cent. 


New  Books  Received. 


Under  this  heading  books  received  from  pub- 
lishers will  be  punctually  announced.  Reviews 
may  be  published  in  subsequent  issues.  Pub- 
lishers are  requested  to  send  retail  price  with 
each  book. 

Impbovement  or  Rivers.  A  treatise  on  the 
methods  employed  for  improving  streams  for 
open  navigation,  and  for  navigation  by  means 
of  locks  and  dams.  By  B.  F.  Thomas  and  D. 
A.  Watt,  members  Am.  Soc.  C.  E.,  United  States 
Assistant  Engineers.  New  York:  John  Wiley 
&  Sons.  350  pages,  illustrated.  Price,  $6  net; 
postage  47  cents. 

Notes  ox  Track  Construction  and  Mainte- 
nance. By  W.  M.  Camp,  M.  Am.  Soc.  C.  E.,  Edi- 
tor "Railway  and  Engineering  Review."  Pub- 
lished by  the  author  at  Auburn  Park,  Chicago. 
1,214  pages,  illustrated.     Price,  $3. 

Experiments  on  the  Flexure  of  Beams,  Re- 
sulting in  the  Discovery  of  New  Laws  of  Fail- 
ure by  Buckling.  By  Albert  E.  Guy.  New  York: 
D.  Van  Nostrand  Company.  122  pages,  illus- 
trated.   Price,  $1.25  net. 


The  Old  Croton  Aqueduct,  carrying  a  portion 
of  the  water  supply  for  New  York  City,  will 
when  the  new  Croton  dam  is  completed,  be  sub- 
merged to  a  depth  of  about  36  feet  for  the  3 
miles  or  so  between  the  two  dams.  The  por- 
tions of  this  aqueduct  built  on  embankments 
have  already  caused  considerable  trouble  due 
to  settlement  and  consequent  cracking,  and  it  is 
thought,  that  when  submerged,  the  settlement 
would  be  so  great  as  to  destroy  the  usefulness 
of  the  aqueduct;  sothatChief  Engineer  William 
R.  Hill  recommends  that  at  the  crossing  of  all 
ravines  new  sections  of  the  aqueduct  made  of 
concrete  resting  upon  concrete  foundations 
be  built  in  lieu  of  those  portions  that  are  upon 
embankments,  and  that  near  the  old  dam  where 
leaks  have  occurred  or  where  the  invert  is  un- 
sound, the  foundation  be  grouted  with  Portland 
cement  and  reinforced  with  concrete  about  a 
foot  in  thickness  placed  upon  the  present  invert. 
To  compensate  for  the  loss  of  area  of  the  aque- 
duct due  to  this  it  is  proposed  to  remove  the 
arch  of  the  aqueduct  and  reconstruct  it  1  foot 
higher  than  before,  as  the  grade  is  such  that 
this  can  be  done  without  decreasing  the  carry- 
ing capacity  of  the  aqueduct.  The  covering 
arch  is  only  8  Inches  thick,  and  It  is  recom- 
mended that  this  should  be  reinforced  with  8 
inches  of  concrete. 


May   9,  1903. 
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New  Jersey  Drainage  Law. 

A  State  Drainage  Law  tor  New  Jersey  became 
operative  on  March  31,  1903.  It  provides  that 
any  ten  or  more  citizens  who  deem  it  necessary 
for  the  public  health  that  "any  pond,  artificial 
reservoir,  marsh,  swamp,  bog,  meadow,  or  low 
or  wet  lands,"  should  be  drained,  may  present 
a  petition  to  that  effect  to  the  court  of  com- 
mon pleas  of  the  county,  and  ask  for  the  ap- 
pointment of  three  commissioners,  one  of  whom 
shall  be  a  civil  engineer  or  surveyor,  to  deter- 
mine, first,  whether  the  drainage  petitioned 
for  is  necessary,  and  second,  through  what 
lands,  ditches  or  other  channels  would  have  to 
be  constructed  in  order  to  accomplish  the  de- 
sired end.  If  the  commissioners  favor  the  plan, 
they  cause  an  accurate  survey  and  map  of  the 
region  affected  to  be  made.  If,  after  two  weeks' 
notice  of  the  intention  to  construct  the  drains, 
there  are  no  objections  to  the  work  which  are 
sustained  by  the  court,  the  commissioners  pro- 
ceed to  drain  the  lands  in  accordance  with  the 
plans  adopted.  The  commissioners  are  em- 
powered to  compensate  the  owners  of  any  land 
through  which  it  is  necessary  to  build  drains, 
and  in  case  any  valuable  water  rights  shall  be 
injuriously  affected,  just  compensation  is  to  be 
awarded.  The  salaries  of  the  commissioners 
are  to  be  fixed  by  the  court  which  appoints 
them,  and  paid  by  the  municipality  in  which  the 
drained  district  lies. 

Upon  the  completion  of  the  work  the  com- 
missioners assess  the  cost  upon  the  lands  bene- 
fitted, but  not  in  any  case  exceeding  the  amount 
of  such  benefit.  Any  assessment  not  paid  witli- 
in  6  months  of  the  time  it  is  due  becomes  a, 
lien  on  the  property.  In  case  the  total  expenses 
shall  exceed  the  amount  of  benefits,  such  excess 
shall  be  raised  by  general  taxation  in  the 
municipality  or  municipalities  in  which  the 
drained  district  lies.  In  case  funds  are  neces- 
sary before  the  assessment  can  be  made,  the 
commissioners  are  authorized  to  borrow  as 
much  as  may  be  necessary,  with  interest  at  (i 
per  cent.,  payable  upon  the  collection  of  the 
assessment.  All  labor  and  materials  required 
involving  the  expenditure  of  over  $100  must  be 
advertised  for  In  the  usual  way,  and  the  con- 
tract awarded  to  the  lowest  bidder. 

The  commissioners  are  required  to  make  a 
report  within  30  days  after  the  expiration  of 
one  year  from  the  date  of  their  appointment  and 
yearly  thereafter  unless  the  work  be  sooner 
completed,  and  then  immediately  upon  the  com- 
pletion of  the  work,  such  report  giving  a  de- 
tailed description  of  the  work  completed  and 
that  still  to  be  done,  the  amount  of  the  assess- 
ment levied,  expenses  paid,  etc.  This  act  does 
not  apply  to  the  ponds  or  artificial  reservoirs 
of  any  canal  or  water  supply  company. 


An  English  Steel  Highway  Bridge. 


An  English  highway  bridge  across  the  River 
Sawdde,  which  is  described  in  London  "Engi- 
neering," has  three  lattice-girder  through  spans 
of  about  50  feet,  supported  on  massive  stone 
piers  with  rounded  ends  carried  up  above  the 
tops  of  the  girders.  The  girders  have  T-shaped 
fianges  built  up  with  vertical  and  horizontal 
plates  and  angles  and  are  divided  into  square 
panels  by  double  vertical  T-bars  riveted  together 
back  to  back,  while  the  diagonal  X-bracing  con- 
sists of  a  single  T-bar  intersected  by  a  single 
flat  bar  in  each  panel.  A  characteristic  pecu- 
liarity of  construction  is  the  manner  in  which 
the  ends  of  the  vertical  T-bars  are  bent  nearly 
45  degrees  to  clear  the  top  flange  angles,  and 
give  bearings  riveted  to  the  outer  edgfs  of  the 
flange  plates.  The  lower  ends  of  the  outside 
T-bars  are  the  same,  but  the  Inner  ones  are  bent 


sharply  to  an  angle  of  45  degrees  and  riveted  to 
the  top  flanges  of  8-inch  horizontal  I-beams 
which  have  no  web-connections,  but  are  seated 
on  the  horizontal  leg  of  the  inner  flange  angle 
and  the  wide  projecting  flange  cover  plate,  and 
are  riveted  to  the  latter  near  the  edge.  These 
beams  are  4"^  feet  apart,  support  on  their  lower 
flanges  solid  i/4-inch  full  length  steel  plates, 
which  form  transverse  arches  with  a  rise  of  4 
inches,  and  are  covered  with  concrete  leveled 
up  to  about  2  inches  over  the  top  flanges  of  the 
beams.  Above  the  concrete  there  is  about  3 
inches  of  road  metal. 


Notes. 

Surveys  for  a  Topographic  Map  of  Long 
Island  will  be  completed  by  the  United  States 
Geological  Survey  during  the  coming  summer. 

Cement  Walks  to  the  amount  of  162,707 
square  feet  were  built  in  Mankato,  Minn.,  dur- 
ing 1902,  according  to  the  annual  report  of  City 
Engineer  J.  R.  Thompson.  The  total  cost  was 
$19,148,  of  which  the  city  contributed  17  per 
cent.  All  walks  are  built  entirely  under  city 
inspection.  It  has  been  found  that  one  barrel 
of  cement  will  make  from  90  to  96  square  feet 
of  walk,  depending  on  the  grade  of  sand  used. 
Repairs  to  wooden  walks  were  made  by  the  city 
without  notice  to  the  property  owners,  and  the 
lumber  so  used  was  charged  to  the  property  at 
$30  per  thousand  feet. 

The  Daily  Sprinkling  of  IVIacadam  necessary 
to  prevent  its  loosening  during  the  summer  was 
fixed  by  the  late  Santo  Crimp  as  equivalent  to 
a  rainfall  of  0.04  inch.  This  was  for  a  road- 
way of  broken  granite  in  South  England,  where 
the  climate  is  damp.  Mr.  R.  J.  Thomas,  county 
surveyor  of  Buckinghamshire,  states  in  a  recent 
paper  that  he  has  found  this  estimate  correct, 
after  close  observation  for  some  time.  It  fol- 
lows that  in  that  part  of  the  country,  the  proper 
maintenance  of  the  highways  require  them  to 
receive  one  heavy  or  two  light  sprinklings  daily 
on  about  120  days  in  the  year. 

Clogging  Material  in  Contact  Beds  has  been 
removed  in  some  cases  from  the  experimental 
beds  of  the  Massachusetts  State  Board  of 
Health,  by  applying  large  volumes  of  sewage 
to  them  within  a  limited  period  and  at  the  same 
time  leaving  their  outlets  wide  open.  It  has 
been  made  evident,  according  to  the  last  an- 
nual report  of  the  Board,  that  the  beds,  espe- 
cially where  broken  stone  was  used,  would  not 
have  become  so  seriously  clogged  in  their  lower 
portions  if  very  coarse  gravel  or  other  open 
underdrains  had  been  placed  in  them.  The  lack 
of  underdrains  has  also  prevented  the  easy  re- 
moval of  clogging  matter  by  flushing. 

That  Irrigation  Ditches  should  be  lined  was 
demonstrated  by  Mr.  M.  M.  O'Shaughnessy,  M. 
Am.  Soc.  C.  E.,  in  an  article  in  the  "Hawaiian 
Planters'  Monthly"  recently,  in  which  he  stated 
that  he  had  made  measurements  of  a  ditch  car- 
rying 3,965,565  gallons  at  its  head  and  2,241,000 
at  the  end, — a  loss  of  43.5  per  cent.  Two  other 
unlined  ditches  showed  losses  of  40  per  cent., 
one  In  12  miles  through  good  formation,  and 
the  other  in  4  miles  through  sandy  soil.  He 
adds:  "If  ditches  cannot  be  made  tight,  it  is 
greater  economy  to  build  good  flumes  and  renew 
them  when  necessary  than  allow  pumped  water 
to  escape  in  leaky  and  porous  ditches.  A  3-foot 
diameter  semi-circular  galvanized  iron  flume 
laid  on  a  grade  of  10  feet  per  mile,  delivers 
without  loss  10,000,000  gallons  daily  on  the 
Pioneer  plantation  on  Maul,  where  the  ground 
Is  porous." 

The  Capacity  of  Bricklayers  has  recently  been 
the  subject  of  some  observations  by  Capt.  John 


Stephen  Sewell,  Corps  of  Engineers,  U.  S.  A. 
It  is  widely  taken  for  granted  that  a  bricklayer 
can  lay  2,000  bricks  per  working  day  of  10 
hours.  In  connection  with  the  construction  of 
the  Government  Printing  Office,  in  Washington, 
D.  C,  of  which  he  was  in  charge,  it  was  found, 
however,  that  1,000  bricks  per  8-hour  day  is 
nearer  the  truth;  that  1,200  bricks  in  a  day  of 
the  same  length  is  an  average,  and  1.600  bricks 
a  maximum,  these  data  being  based  on  the  erec- 
tion of  a  3-foot  wall.  In  the  general  brickwork 
in  the  building  the  average  dropped  to  660, 
owing  to  the  fact  that  face  bricks  had  to  be 
laid  on  both  the  inside  and  outside  of  the  walls, 
that  it  was  required  that  all  bricks  be  firmly 
bedded  in  the  mortar  to  ensure  no  voids,  and 
that  the  construction  included  Interior  piers  of 
brickwork  enclosing  columns  of  the  steel  frame- 
work. 

The  Mechanical  Filter  Plant  at  Binghamton, 
N.  Y.,  recently  put  in  operation,  has  given  very 
satisfactory  results,  a  summary  of  the  tests  be- 
ing given  in  the  annual  report  of  Superintend- 
ent John  Anderson.  The  supply  is  taken  from 
the  Susquehanna  River,  which  has  been  very 
roily  much  of  the  time.  The  average  quan- 
tity of  water  filtered  has  been  6,860,000  gallons 
per  day,  at  the  rate  of  77,400,000  gallons  per 
acre  per  day.  The  average  amount  of  alum 
used  was  about  .5  grain  per  gallon  and  the 
percentage  of  wash  water,  2.53.  Referring  to 
the  final  tests  made  during  the  week  ending 
January  10,  1902,  the  consulting  chemist,  Mr. 
George  C.  Whipple,  states  that  the  turbidity 
was  almost  completely  removed,  and  the  color 
was  reduced  from  21  to  3,  while  the  odor  was 
changed  from  a  decided  vegetable  odor  to  a 
very  faint  one.  The  organic  matter  as  shown 
by  the  albuminoid  ammonia  was  reduced  more 
than  one-half,  and  all  the  iron  was  removed. 
The  use  of  the  alum,  while  not  increasing  the 
total  hardness  of  the  water,  had  changed  a 
small  amount  of  it  from  a  temporary  to  a  per- 
manent condition. 

The  Liberal  Arts  Building,  which  was  used 
during  the  dedication  ceremonies  of  the  Louis- 
iana Purchase  Exposition,  was  selected  for  the 
purpose  because  it  has  the  largest  clear  fioor 
space  of  any  of  the  main  group  of  structures. 
It  is  525x750  feet  in  plan  and  has  been  built 
by  the  Kellerman  Construction  Company  in 
nine  months,  despite  delays  incident  to  work 
during  the  winter.  The  main  facade  has  one 
center  and  two  end  pavilions,  in  which  the  en- 
trances are  placed,  the  style  of  architecture 
being  French  Renaissance,  the  decoration  de- 
pending largely  on  sculpture.  Messrs.  Barnett, 
Haynes  &  Barnett  are  the  architects.  In  the 
construction  61,000  feet  of  piling,  averaging 
28  feet  to  the  pile,  nearly  700  tons  of  iron  and 
nails,  47,000  cubic  yards  of  filling,  2,500,000  feet 
of  lumber,  36,000  squares  of  roofing,  300  tons  of 
plaster,  450  tons  of  cement,  and  65,000  square 
feet  of  ribbed  glass  were  needed.  Some  of  the 
staff  construction,  particularly  columns  and 
caps,  is  believed  to  be  the  most  massive  ever 
employed.  The  building  has  a  system  of  fire 
stops,  and  a  sprinkler  system  with  2,000  auto- 
matic heads.  In  case  a  serious  fire  should  oc- 
cur, it  can  be  brought  under  control  by  the  four 
monitors  with  6-inch  nozzles,  such  as  are  used 
on  fire  boats.  The  building  will  contain  a  part 
of  the  exhibits  which  Col.  J.  A.  Ockerson,  M. 
Am.  Soc.  C.  E.,  chief  of  the  Liberal  Arts  De- 
partment, is  securing  to  illustrate,  among  other 
subjects,  paper  making,  printing,  binding,  map- 
ping, theatrical  design  and  construction,  '  the 
planning  of  tenements,  photography,  musical 
instruments,  scientific  and  medical  apparatus, 
municipal  art,  chemistry,  and  civil  and  military 
engineering. 
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Directory      of      National      Engineering 
Societies. 


Amebican  Society  of  Civn,  Engineers.  An- 
nual convention  at  Asheville,  N.  C.,  June  9  to  12. 
Secretory,  Chas,  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mech.vnicai.  Bngi- 
NEEBs.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

AiiEsiCAN  Institute  of  Eixctrical  Engi- 
NEESS.  Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretory,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retory, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retory, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  SociEry  of  Heating  and  Ventilat- 
ing Engineers.  Secretary,  W.  M.  Mackay,  235 
Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retory. Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  fob  the  Promotion  of  Engineekixg 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretory,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  tor  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal  Notes. 


Mr.  G.  P.  Coleman  has  been  re-elected  city 
engineer  of  Winona,  Minn. 

Mr.  Paul  B.  Davis  has  been  appointed  assist- 
ant city  engineer  of  Reading,  Pa. 

Mr.  George  Blair  has  been  appointed  chief 
engineer  of  public  works  for  Sherman,  Tex. 

Mr.  J.  Martin  Thumm  has  been  appointed 
superintendent  of  lighting  for  Cleveland,  O. 

Mr.  A.  G.  Young  has  been  eleHed  superin- 
tendent for  the  construction  of  new  water  works 
at  Richfield,  Utah. 

Messrs.  James  S.  Duffy  and  F.  L.  George  have 
opened  an  office  as  architects  at  18  Main  St., 
New  London,  Conn. 

Mr.  Ole  Davidson  has  been  promoted  to  be  a 
division  engineer  of  the  Iowa  Central  Railway 
to  succeed  the  late  R.  H.  Wight. 

Mr.  E.  H.  Shipman  has  been  appointed  assist- 
ant engineer  of  the  Lehigh  Valley  Railroad, 
with  headquarters  at  Sayre,  Pa. 

Mr.  H.  A.  Collar,  city  engineer,  and  Mr.  Will- 
iam Ferris,  superintendent  of  public  works,  of 
Lansing,  Mich.,  have  been  reappointed. 

Mr.  Frank  M.  Sawyer  has  been  appointed  as- 
Bistont  engineer  In  charge  of  new  work  on  the 
middle  division  of  the  Pennsylvania  Railroad. 

Mr.  Frank  B.  Gllbreth,  of  Boston,  has  opened 
a  permanent  branch  office  for  general  contract- 
ing work  in  the  Park  Row  Building,  New  York. 

Mr.  H.  H.  Safford  has  been  made  principal 
civil  engineer,  St.  I>oui8  division,  Illinois  Cen- 
tral Railroad,  with  headquarters  in  Chicago. 

Mr.  William  Peach,  formerly  city  engineer  of 
Pueblo.  Col.,  has  opened  an  office  at  317  Central 
block,  that  city,  to  engage  in  general  engineer- 
ing work. 

Mr.  Henry  S.  Thompson  has  been  appointed 
euperintendent  of  buildings  for  the  borough  of 


Manhattan,   New   York    City,    succeeding    Mr. 
Perez  M.  Stewart. 

Mr.  C.  C.  Vermeule,  artesian  well  expert  and 
civil  engineer,  has  been  engaged  as  consulting 
engineer  for  the  improvement  of  the  water  sup- 
ply of  Ithaca,  N.  Y. 

Mr.  E.  E.  Hughes  has  been  appointed  superin- 
tendent of  the  Pere  Marquette  Railroad,  with 
headquarters  at  Grand  Rapids,  Mich.,  succeed- 
ing Mr.  J.  K.  V.  Agnew,  resigned. 

Captain  Francis  R.  Shunk,  corps  of  engineers, 
U.  S.  A.,  has  been  ordered  to  transfer  the  engi- 
neer office  at  St.  Augustine  to  Jacksonville,  Fla., 
and  to  take  station  at  the  latter  place. 

Mr.  Elmer  D.  Fletcher  has  resigned  as  town 
engineer  and  superintendent  of  sewers  of  Win- 
chester, Mass.,  and  his  assistent,  Mr.  James 
Hinds,  has  been  appointed  to  the  position. 

Mr.  Frank  Case,  a  major  in  the  regular  army, 
as  the  outcome  of  conspicuous  bravery  while  a 
captain  of  volunteers  in  the  Philippines,  is  now 
engineer  of  the  water  works  at  Manila. 

Mr.  F.  M.  Wilkes  has  been  appointed  assist- 
ant superintendent  of  construction  for  the  New 
York  Continental  Jewell  Filtration  Co.,  in  the 
erection  of  a  new  dry  dock  at  the  Charleston 
Navy  Yard. 

Mr.  George  Smith  has  been  appointed  chief 
engineer  of  sewers  for  Hyde  Park,  Mass.,  to 
succeed  Mr.  A.  D.  Nickerson,  who  has  resigned 
to  engage  in  work  on  the  New  York  water  sup- 
ply system. 

Professor  G.  W.  Bissell,  Iowa  State  College, 
Ames,  la.,  has  been  retained  by  the  Guthrie  Cen- 
ter Electric  Light  Co.,  Guthrie  Cente'r,  la.,  to 
prepare  plans  and  specifications  for  an  electric 
light  plant. 

Major  Theodore  A.  Bingham,  corps  of  engi- 
neers, U.  S.  A.,  has  retired  as  officer  in  charge 
of  public  buildings  and  grounds  in  the  District 
of  Columbia,  after  six  years  of  active  and  effi- 
cient service. 

Mr.  F.  H.  Seymour,  for  a  number  of  years 
connected  with  the  Holly  Mfg-  Co.,  Lockport, 
N.  Y.,  has  accepted  the  position  of  chief  me- 
chanical engineer  for  the  U.  S.  Sand  &  Filtra-- 
tion  Co.;  of  Pittsburg. 

Mr.  J.  Albert  Holmes,  for  nearly  seven  years 
engineer  of  the  park  department  of  Cambridge, 
Mass.,  has  accepted  a  position  with  Mr.  Charles 
W.  Leavitt,  Jr.,  landscape  architect,  15  Cort- 
landt  St.,  New  York  City. 

Rear  Admiral  George  W.  Melville,  engineer- 
in-chief  of  the  United  States  Navy,  read  a  paper 
on  the  "Importance  of  Militery  and  Naval  Engi- 
neering Experiments"  before  the  Engineers' 
Club,  of  Philadelphia,  May  2. 

Mr.  Maximilian  Toch  sailed  May  7  as  a  dele- 
gate to  represent  the  Society  of  Chemical  In- 
dustry and  the  New  York  section  of  the  Verein 
Deutscher  Chemiker  at  the  convention  of  Ap- 
plied Chemistry  In  Berlin,  Germany. 

Mr.  Frederick  McL.  Falck  has  been  appointed 
engineer  of  the  Wilmington  division  of  the  Phil- 
adelphia &  Reading  Railway,  succeeding  Mr. 
R.  J.  Stackhouse,  who  becomes  superintendent 
of  the  Reading  &  Columbia  division. 

Mr.  W.  H.  Ham,  Assoc.  M.  Am.  Soc.  C.  E.. 
formerly  engineer  for  the  New  York  Expanded 
Metal  Co.,  is  now  in  charge  of  the  department 
of  steel-concrete  structures  for  Messrs.  Tucker 
&  Vinton,  Inc.,  156  Fifth  Ave.,  New  York  city. 

Mr.  George  S.  Pierson,  M.  Am.  Soc.  C.  E.,  has 
been  retelned  by  the  board  of  public  works  of 
.lackson,  Mich.,  to  prepare  plans  for  the  im- 
provement of  Grand  River,  the  work  including 
intercepting  sewers,  a  sewage  pumping  station 
and  sewage  disposal. 

Professor  R.   H.   Thurston,   director  of  the 


Sibley  College  of  Engineering,  Cornell  Univer- 
sity, has  accepted  an  invitotion  to  deliver  the 
address  of  dedication  at  the  opening  of  the  new 
hall  of  engineering  at  the  Iowa  State  College, 
Ames,  la.,  on  May  21. 

Mr.  J.  B.  Hutchinson,  formerly  general  man- 
ager of  the  Pennsylvania  Railroad,  is  now  as- 
sistant to  the  second  vice-president.  His  new 
work  will  relate  principally  to  engineering  and 
construction  problems  in  connection  with  the 
transportation  department. 

Mr.  William  Kent,  past  vice-president  of  the 
American  Society  of  Mechanical  Engineers, 
compiler  of  Kent's  Mechanical  Engineers' 
Pocket-Book,  has  accepted  the  call  to  Syracuse 
University  to  become  dean  of  the  L.  C.  Smith 
College  of  Applied  Science. 

Mr.  Arthur  L.  Adams,  M.  Am.  Soc.  C.  E.,  has 
resigned  the  management  of  the  Contra  Costa 
Water  Co.  and  resumed  practice  as  a  consulting 
hydraulic  engineer,  giving  special  attention  to 
municipal  water  supply  and  water  power,  with 
office  in  the  Crocker  Building,  San  Francisco. 

Mr.  Daniel  W.  Hyde,  formerly  of  Messrs. 
Hyde  and  Sherry,  civil  engineers  and  surveyors, 
and  Mr.  Edgar  P.  Sellew,  recently  connected 
with  the  Board  of  Survey,  of  Boston,  have  be- 
come associated  as  Messrs.  Hyde  &  Sellew,  civil 
engineers  and  surveyors,  15  Court  St.,  Boston. 

Mr.  George  L.  Reis  has  been  made  general  su- 
perintendent of  the  works  of  the  United  States 
Steel  Corporation,  in  South  Chicago,  succeeding 
Mr.  C.  J.  McCullough,  Jr.,  and  will  be  succeeded 
by  Mr.  Richard  B.  Charlton  as  general  superin- 
tendent of  the  Bay  View  works  of  the  Illinois 
Steel  Company. 

Messrs.  H.  G.  Field,  T.  H.  Hinchman,  Fred  L. 
Smith  and  Ralph  Collamore  are  now  associated 
in  the  firm  of  Messrs.  Field,  Hinchman  & 
Smith,  engineers  and  architects,  708  Washing- 
ton Arcade,  Detroit,  P^ich.,  as  successors  to 
Messrs.  Field  &  Hinchman,  consulting  engi- 
neers, and  Messrs.  Mortimer  L.  Smith  &  Sou, 
architects. 


Obituary  Notes. 


Charles  A.  McAIpine,  superintendent  of  the 
Providence  division  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  died  April  27,  at 
his  home  in  Hyde  Park,  Mass.  He  was  born  iii 
Concord,  N.  H.,  in  1848,  and  at  the  age  of  22 
entered  the  employ  of  the  Boston,  Clinton  & 
Fitchburg  road.  During  his  career  he  occupied, 
at  one  time  or  another,  a  wide  range  of  posi- 
tions in  railroad  work  and  was  finally,  in  1891. 
promoted  to  the  position  which  he  held  at  the 
time  of  his  death. 

Bailey  H.  Hitchcock,  a  well  known  civil  and 
railroad  engineer,  died  at  his  home  in  Toledo, 
0.,  April  23,  at  the  age  of  75.  He  was  born  in 
Hanson,  Mass.,  received  his  education  in  civil 
engineering  in  Boston,  and  made  the  first  sur- 
veys for  the  Hoosac  tunnel,  thus  beginning  his 
career  as  a  railroad  engineer.  In  1853  he  went 
west,  where  for  six  years  he  was  engaged  in 
large  undertakings  for  the  Wabash  Railroad, 
among  them  the  construction  of  the  line  be- 
tween Ft.  Wayne  and  Toledo  and  a  number  of 
large  elevators  and  warehouses.  Locating  in 
Toledo  in  1859,  he  established  what  presently 
became  the  largest  lumber  and  manufacturing 
plant  in  that  vicinity.  In  1874  he  resumed  his 
old  profession  of  civil  engineering,  designing  a 
number  of  bridges  for  the  Cincinnati  Southern 
Railroad  and  being  engaged  by  the  government 
on  river  and  harbor  work  along  Lake  Erie. 
During  the  last  few  years  of  his  life  Mr.  Hitch- 
cock was  associated  with  the  late  J.  D.  Cook 
in  a  consulting  civil  engineering  practice  in 
Toledo. 


May    9,  1903. 

CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

MRANOEO  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  23,  25  and  26. 

WATER. 

Oeronimo,  Ariz. — See  "Miscellaneous." 

Phoenix,  Ariz. — Local  press  reports  state  that  the 
Phoenix  Water  Co.  will  expend  about  $150,000  In 
improvements. 

Loa  Angeles,  Cal. — The  South  Los  Angeles  Water 
Co.  has  been  Incorporated  with  a  capital  of  $250,000, 
by  E.  V.  Baker,  A.  L.  Burbank,  and  others,  all  of  Los 
Angeles. 

The  Kalorama  Water  Co.,  of  Los  Angeles,  has  been 
Incorporated ;  capital  $30,000.  Chas.  S.  Mann,  Frank 
A.  Nance,  and  T.  J.  Magner,  are'  among  the  directors. 

San  Francisco,  Cal. — The  Spring  Valley  Water  Co. 
is  stated  to  have  filed  articles  of  Incorporation  on 
Apr.  23  with  a  capital  of  $28,000,000.  The  company 
will  take  over  the  plant  of  the  old  company  and 
carry  out  its  plans  for  Improvements.  Directors ; 
Wm.  Alvord,  E.  J.  Tobin,  M.  B.  Kellogg,  and  others. 

Son  Diego,  Cal. — G.  A.  D'Hemecourt,  City  Engr., 
writes  that  it  was  voted  Apr.  25  to  issue  bonds  as 
follows  :  For  water  distributing  system,  $199,000  ;  for 
extension  of  sewerage  system,  $140.000 ;  for  construc- 
tion of  buildings  (or  Fire  Dept.,  $37,000,  and  for  con- 
struction of  bridges,  $5,000. 

AUuras,  Cal. — J.  A.  Yates  writes  that  he  proposes 
to  construct  water  works,  at  a  cost  of  $45,000.  To 
be  let  by  private  contract. 

Redlands,  Cal. — The  Bd.  of  Trade  is  reported  to  be 
Investigating  the  question  of  obtaining  an  additional 
water  supply   for   irrigation  purposes. 

Sacramento,  Cal. — The  Bd.  of  Trus.  is  stated  to 
have  adopted  report  of  Special  Com.  recommending 
that  the  City  Surveyor  be  instructed  to  prepare  plans 
and  estimates  for  a  filter  plant  to  be  connected  with 
present  pumping  system.     Jas.  H.  Devlne.  Chmn.  Com. 

Delta,  Colo. — J.  E.  Beckley,  City  Clk.,  writes  that 
the  Bonney  reservoir,  owned  by  the  Garnet  Ditch  Co., 
will  be  rebuilt  at  a  cost  of  $3,000. 

Xetc  Britain.  Conn. — Press  reports  state  that  bids 
will  be  received  on  May  14  for  constructing  the  new 
retaining  reservoir  in  Wolcott,  to  cost  about  $75,000. 

Uilford,  Del. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Madison,  (la. — S.  F.  Beckham,  City  Clk.  and  Treas., 
writes  that  it  is  proposed  to  construct  water  works. 

Summerville,  Ga. — The  citizens  are  stated  to  havS 
voted  Apr.  30  to  issue  $25,000  bonds  for  the  exten- 
sion of  water  works  and  sewer  system. 

Jtezperce,  Idaho. — The  citizens  are  reported  to  have 
voted  to  issue  $6,700  water  bonds. 

SheWyville,  III. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

South  Bend,  Ind. — The  city  proposes  to  buy  a  Cor- 
liss engine  to  run  the  power  pumps  at  Central  Sta- 
tion.    Geo.  W.  Shock,  Supt.  Water  Wks. 

Sioux  City,  la. — The'  report  gf  F.  W.  Cappelon,  Con- 
sulting Engr.,  of  Minneapolis,  and  J.  M.  Lewis,  City 
Engr.,  has  been  submitted  to  Bd.  Trus.  of  City  Water 
Wks.  It  calls  for  an  expenditure  of  $250,000.  The 
work  will  consist  of  constructing  a  new  pump  house 
at  main  station,  erection  of  two  3,000,000-gal.  pumps, 
three  120-H.-P.  boilers,  one  sub-station  building,  two 
250,000-gaI.  pumps ;  standplpe  120  ft.  high  and  20  ft. 
diameter,  lowering  suctions,  mains  and  conduits 
around  main  station,  laying  2  miles  of  16-in.  pipe, 
1%  miles  12-in.  pipe,  together  with  necessary  valves, 
hydrants,  etc. 

Ottumwa,  la. — A  press  report  states  that  an  ordi 
nance  has  passed  first  reading  in  Council  providing 
for  granting  a  franchise  for  25  yrs.  to  the  City  Water 
Supply  Co.,  with  provision  that  company  shall  within 
18  months  after  contract  takes  effect  provide  an  In- 
take W.  or  N.  W.  of  Turkey  Island ;  erect  a  sedl- 
memtatlon  basin  and  2  additional  Jewell  filtration 
tanks.  A  purchase  clause  is  contained  In  the  ordi- 
nance giving  the  city  the  right  to  purchase  plant  any 
time  within  3  years  for  $275,000,  plus  the  cash  cost 
of  the  Improvements  made. 

Ft.  Scott,  Kan. — It  Is  stated  that  the  Frisco  R.  R. 
Co.  will  construct  a  water  tower  here,  to  be  60  ft. 
high,  and  have  a  capacity  of  50,000  gals.  A.  S.  Blod- 
gett,  Supt.  of  Bridges  and  Bldgs.,  Springfield,  Mo.,  will 
have  charge  of  work. 

Holton,  Kan. — It  is  stated  that  J.  P.  McCabe,  City 
Engr.  of  Topeka,  will  furnish  estimates  for  water 
works  and  a  sewerage  system  for  Holton. 

Monroe,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Quincy,  Mass. — H.  Flood,  City  Engr..  writes  that 
the  contract  for  170  tons  of  4.  8  and  10-ln.  c.  1.  pipe 
has  been  awarded  to  W.  D.  Briggs,  of  New  York,  N.  Y., 
for  $5,000. 

Orand  Rapids,  Mich. — The  Bd.  of  Pub.  Wks.  has 
adopted  the  report  recommending  the  immediate  Issue 
of  $80,000  water  main  extension   bonds. 

Andrew  Brlttel  Is  stated  to  have  secured  the  con- 
tract of  setting  new  boilers  at  the  pumping  station 
for  $7,660. 

Battle  Creek,  Mich. — A  press  report  states  that  a 
stock  company  has  been  formed  here,  with  a  capital 
of  $150,000,  to  construct  water  works. 

Minneapolis,  Minn. — The  following  bids  are  report- 
ed to  have  lieen  received  for  c.  1.  pipe  for  the  ensu- 
ing year :  TJ.  S.  Cast  Iron  Pipe  &  Fdry.  Co.,  of  Chi- 
cago,   IIJ.,    $32.60   per    ton   for    .30-ln.    and    $33.35   for 
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6-ln.,   and   the  Dlmmlck   Pipe  Co.,   New   York,   N.   Y., 
$31.00  for  30-In.  and  $33.40  for  smaller  sizes. 

Bids  will  be  received  May  23  by  Cora,  on  Ways  and 
Means  of  City  Council  for  $815,000  bonds,  part  to  be 
used  as  follows  :  $100,000  for  extending  water  works ; 
$215,000  for  repairing,  building  and  reconstructing 
bridges  and  $150,000  for  Improving  streets.  Joshua 
Rogers,  City  Compt. 

Marshall,  Mo. — A.  R.  James,  City  Clk.,  writes  that 
the  citizens  voted  Apr.  28  to  purchase  the  water 
works. 

Kansas  City,  Mo. — According  to  local  press  reports 
the  AllisCharmers  Co.,  Chicago.  III.,  has  secured  the 
contract  for  a  high  service  engine  in  two  sections, 
with  a  combined  dally  capacity  of  16  million  gals.,  to 
be  Installed  at  the  Turkey  Creek  Station,  for  $106.- 
000,  and  the  Barr  Pumping  Engine  Co.,  Philadelphia, 
Pa.,  for  a  25  million  gal.  engine  for  Qulndaro  Station, 
for  $85,000.  Both  contracts  are  subject  to  approval 
by  lower  house  of  Council. 

Cape  Girardeau,  Mo. — See  "Power  Plants,  Gas  and 
Electricity." 

Belgrade,  Mont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Atlantic  City.  A'.  J. — Bids  will  be  received  by  the 
Water  Comrs.  until  May  12  (readvertlsement)  for  In 
stalling  a  plant  for  pumping  3,000,000  gal.  per  day 
from  12  artesian  wells.  Bids  will  be  received  on  an 
air  lift  plant  and  laying  vitrified  clay  discharge  mains, 
or  else  for  installing  a  centrifugal  pump  plant,  with 
impulse  wheel  or  electric  motor  and  laying  suction 
main.     Kenneth  Allen,  Engr.  &  Supt. 

Jersey  City,  N.  J. — Bids  will  be  received  May  12  by 
the  Bd.  of  Street  and  Water  Comrs.  for  furnishing 
and  delivering  special  castings.     Geo.  T.  Bouton,  Clk. 

Avon-by-the-Sea,  N.  J. — Water  bonds  amounting  to 
$34,000  are  reported  sold  and  bids  for  $32,000  sewer 
bonds  are  being  received. 

Manasquan,  N.  J. — W.  A.  Mount,  Town  Clk.,  writes 
that  It  is  proposed  to  construct  water  works,  at  a 
cost  of  $35,000.  An  election  on  question  will  soon 
be  called.  Engineers,  Pugh  ^  Downing,  Philadelphia, 
I"a. ;  T.  B.  Wolley,  Mayor ;  J.  W.  Van  Vouter,  Chmn. 
Water  Com. 

Greene,  N.  Y. — -Bids  will  be  received  by  the  Village 
Bd.  of  Trus.  until  May  19  for  furnishing  material  and 
constructing  a  gravity  water  works  system.  M.  L. 
Cowles.  Clk.  of  Bd. 

Long  Island  City,  L.  I.,  N.  Y. — The  Dept.  of  Water 
Supply  Is  stated  to  have  planned  a  general  system  of 
water  mains  for  Long  Island  City  that  will  cost 
about  $100,000. 

Bids  will  be  received  May  19  by  Robt.  Grler  Monroe, 

Comr.   of   Water   Supply,   Gas   and   Electricity,   N.    Y. 

'City,  for  furnishing  materials,  building  and  Installing 

new    boilers   and   appurtenances   at   pumping   stations 

Nos.  1  and  3,  In  Boro.  Queens. 

.ilexandria  Bay,  N.  Y. — J.  P.  Thomson,  Village 
Clk.,  writes  that  bids  will  be  opened  In  about  10  days 
for  water  works  and  a  sewerage  system,  to  cost  $70,- 
000.     Engineer,  Frank  Hinds,  of  Watertown. 

Poughkeepsie,  N.  Y. — R.  D.  Wood  &  Co.,  of  Phila- 
delphia, Pa.,  are  stated  to  have  secured  the  contract 
for  furnishing  water  pipe  (bids  opened  April  28),  at 
$32.60  per  ton  for  6-ln.  and  $33  for  4-ln. 

Ilion,  N.  Y. — Press  reports  state  that*  bids  are  want- 
ed May  18  for  $09,000  water  bonds. 

Neic  York,  N.  Y. — The  following  bids  were  opened 
May  5  by  R.  G.  Monroe,  Comr.  Dept.  Water  Supply, 
for  (a)  800  tons  straight  pipe  (6  and  12-in.)  and  (6) 
105  tons  branches  and  specials  :  M.  J.  Drummond,  a, 
$29.85;  h,  $52.50;  John  Fox  &  Co.,  a,  $30.85;  6,  $55. 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.  (Informal),  a, 
$31.40;    6,  $60. 

Bids  will  be  received  May  19  by  Robt.  Grler  Mon- 
roe, Comr.  of  Water  Supply.  Gas  and  Electricity,  for 
furnishing  and  delivering  c.  I.  water  pipes,  branch 
pipes  and  special  castings  and  stopcocks. 

Neto  Brighton.  S.  I..  N.  Y. — Bids  will  be  received 
May  19  by  Robt.  Grler  Monroe,  Comr.  of  Water  Sup- 
ply, Gas  and  Electricity,  N.  Y.  City,  for  furnishing 
materials,  building  and  installing  a  new  boiler  and 
appurtenances  at  the  pumping  station  of  the  Totten- 
ville  Water  Wks.,  Boro.  Richmond. 

Columbus,  O. — J.  A.  Connor,  Clk.  Bd.  Pub.  Wks., 
writes  that  the  contract  for  furnishing  13,000  ft.  of 
galvanized  Iron  pipe  (bids  opened  Apr.  28)  has  been 
awarded  to  the  Columbus  Supply  Co.,  of  Columbus,  O. 

Cordell,  Okla.  rer.^The  citizens  are  stated  to  have 
voted  Apr.  20  to  Issue  $25,000  bonds  for  water  works. 

Alva,  Okla.  Ter.- — Bids  will  be  received  May  26  by 
the  City  Council  for  constructing  water  works.     Jas. 

D.  Hunter,  City  Clk. 

Indiana,  Pa. — A  charter  Is  stated  to  have  been 
granted  to  the  Rayne-Dixon  Water  Co.,  to  operate  In 
Rayne  Township;  capital,  $5,000.     Incorporators;   T. 

E.  Hildebrand  and  H.   M.  Bell,  of  Indiana,  and  J.  M. 
Thompson,  of  Deckerspolnt. 

Mt.  Oarmel,  Pa. — Local  press  reports  state  that  the 
systems  of  the  Mt.  Carmel  Water  Co.  and  the  Bear 
Gap  Water  Co.  are  to  be  connected  with  a  line  of 
6-in.  pipe  about  6,000  ft.  In  length. 

Reading,  Pa. — C.  Arthur  Hague,  of  New  York, 
N.  Y.,  and  Water  Wks.  Supt.  Nuebllng  In  a  report  to 
Council  recommended  the  purchase  of  a  new  15,000;- 
000  gal.  pump,  at  a  cost  of  about  $80,000,  and  other 
water  works  Improvements,  to  cost  In  all  $131,451. 

Pottstovm,  Pa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Gary,  8.  D. — The  qaestlon  of  constructing  water 
works  Is  reported  under  consideration  at  Gary. 

Delmont,  S.  D. — It  Is  reported  that  water  works  are 
to  be  constructed  here,  at  a  cost  of  $10,000. 

Salem,  S.  D. — The  National  Constr.  Co.  is  reported 
to  have  secured  the  contract  for  a  compressed  air  sys- 
tem of  water  works  for  $5,500. 

Spenecr.  S.  D. — C.  W.  Lendekugel,  Town  Clk.,  writes 
that  It  Is  proposed  to  construct  water  works,  at  a  cost 
of  $5,000.     Election  on  question  will  soon  be  called. 
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Seattle,  Wash. — The  City  Council  on  Apr.  20  or- 
dered the  construction  of  the  11th  Ave.  N.  water  main 
system,  to  cost  $31,000. 

Ballard,  Wash. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Pomeroy,  Wash. — S.  S.  Russell,  City  Clk.,  writes 
that  the  Pacific  Coast  Pipe  Co.,  of  Spokane,  secured 
the  contract  for  5,000  ft.  of  lOln.  and  7,000  ft.  of 
8-ln.  wire-wound  wood  stave  pipe  at  50  cts.  and  42 
cts.  per  ft.  respectively.  The  Washington  Pipe  Co., 
of  Spokane,  bid  for  same  56  cts.  and  46  cts.  per  ft. 
respectively,  and  the  Natl.  Tube  Works,  of  Seattle, 
bid  for  steel  pipe  90  cts.  and  66  cts.  per  ft.  respect- 
ively  (bids  opened  Apr.  21). 

Hiagara  Palls,  Ont. — John  Robinson,  Supt.  Water 
Wks.,  writes  that  It  Is  proposed  to  Install  a  new  pump, 
at  a  probable  cost,  of  $12,000.  Bids  will  probably  be 
received  In  June. 

Burks  Falls,  Ont. — E.  Bazett,  Town  Clk.  and  Treas. 
writes  In  regard  to  the  construction  of  water  works 
that  the  proposition  has  not  yet  been  voted  on  by  the 
ratepayers.  If  constructed  It  will  probably  cost  about 
$20,000  and  John  Gait,  of  Toronto,  will  probably  be 
the   engineer. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Son  Diego,  Oal. — See  "Water." 

Neic  Haven,  Conn. — Thos.  F.  Maher  is  stated  to 
have  secured  the  contract  for  constructing  the  Chest- 
nut St.  sewer,  for  $12,555. 

Wilmington,  Del. — Bids  are  wanted  May  22  for  the 
construction  of  Prices  Run  Sewer  and  branch,  as  ad- 
vertised in  The  Engineering  Record. 

Summerville,  Ga. — See  "Water." 

Havana,  III. — Pollard,  Goff  &  Co.,  of  Champaign,  are 
stated  to  have  secured  the  contract  from  the  Drainage 
Trus.  of  Mason  County  for  a  ditch  11  miles  in  length, 
60  ft.  wide  and  10  ft.  deep,  to  cost  $75,000. 

De  Kalb,  III. — S.  W.  Patten,  Chmn.  Sewer  &  Drain 
Com.,  writes  In  regard  to  the  storm  water  sewers,  for 
which  bids  were  to  have  been  opened  Apr.  29,  that 
same  were  not  opened  but  returned  to  bidders,  and 
bids  will  again   be  called  for  later. 


MontpcUer,  Ind 
May   12  for   constructing  pipe   sewers. 


City  Clk. 


It  Is  stated  that  bids  are  wanted 
J.   F.    Jones, 


Winchester,  Ind. — It  Is  stated  that  plans  are  being 
prepared  for  the  construction  of  a  lateral  sewer. 

Connersville,  Ind. — Karl  L.  Hanson,  City  Engr., 
writes  that  the  following  bids  for  constructing  a  com- 
bined storm  and  sanitary  sewer  system  were  received 
by  Common  Council  May  1  :  Municipal  Eng.  &  Constr. 
Co.,  Chicago,  III.,  $80,092  (bid  informal,  not  Includ- 
ing all  items)  ;  Thos.  Bridge's  Son.  Wabash,  $81,372 
(awarded  contract)  ;  Phil.  Hipskind  &  Sons,  Wabash, 
$83,529 ;  Geo.  M.  Cheney  &  Co.,  Indianapolis,  $84,- 
427  ;  J.  H.  Green  &  Son,  Appleton,  WIS.,  $84,617  ;  Elk- 
hart Constr.  Co.,  Elkhart,  $87,925,  and  Neal  Paving 
Co.,  Hartford  City,  $103,582.  This  work  Includes  54!- 
320  ft.  brick  and  pipe  sewers  from  4  to  48  inches  In 
diameter,  78  manholes,  129  catch  basins  and  11  flush 
tanks.  The  trench  is  expected  to  average  10  ft.  In 
depth  and  will  be  excavated  In  gravel,  sand  and  loam 
with  clay.  Chas.  Carroll  Brown,  Consulting  Ener.. 
Indianapolis,  Ind. 

Lafayette,  Ind. — Bids  will  be  received  May  11  by 
Common  Council  for  constructing  a  12-ln.  pipe  sewer 
on  Main  St.,  from  5th  St.  east  to  alley  between  6th 
and  7th  Sts.,  and  24  In.  from  Pearl  River  sewer  at 
8th  St.  to  9th  St. ;  also  a  10-ln.  pipe  sewer  In  por- 
tions of  7th  St.     Chas.  F.  Williams.  Jr.,  City  Clk. 

South  Bend,  Ind. — A.  J.  Hammond,  City  Engr., 
writes  that  bids  will  be  received  by  the  Bd.  of  Pub 
Wks.  May  20  for  pipe  sewers  In  4  streets  requiring 
about  10,812  ft.   of  20   to  6-In.  pipe. 

The  City  Engr.  has  prepared  plans  for  a  trunk 
sewer  on  the  east  side  of  river ;  estimated  cost,  $21,- 
000,  and  plans  are  being  prepared  for  a  trunk  sewer 
on  the  west  side. 

Independence,  la. — R.  C.  De  La  Hunt  is  stated  to 
have  secured  the  contract  for  sewer  work  at  Inde- 
pendence, for  $4,655. 

SiOMx  City,  la. — Bids  are  wanted  May  12  for  fur- 
nishing material  for  constructing  a  sanitary  sewer  in 
portions  of  9  streets.  A.  L.  Harding,  Chmn.  Sewer 
Com. 

Waterloo,  la. — It  is  stated  that  bids  are  wanted 
May  21  for  constructing  12-In.  pipe  sewers  In  various 
streets.     B.   G.   Stewart,  City  Clk. 

Holton,  Kan. — See  "Water." 

Beechmont,  Ky. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Frederick,  Md. — T.'  C.  Hatton,  of  Wilmington,  Del., 
estimates  the  cost  of  constructing  a  sewer  between 
5th  St.  and  Carroll  Creek,  at  $8,077. 

Worcester,  Mass. — F.  A.  McClure,  City  Engr.,  writes 
In  regard  to  the  construction  of  3  pumping  stations 
and  sewers  In  Lake  View,  that  the  work  under  con- 
sideration Is  for  3  ejector  stations.  Shone  system,  150 
ft.  lift,  Akron  pipe  being  used.  Approximate  cost. 
$40,000 ;  work  to  be  done  by  day  labor  by  Sewer  Dept. 

Beverly,  Mass. — The  Legislature  Is  stated  to  have 
authorized  this  city  to  Issue  $250,000  bonds,  part  of 
which  will  be  expended  In  Improving  the  sewerage 
syste'm. 

Westfleld,  Mass. — A  press  report  states  that  bids 
will  soon  be  asked  for  remaining  portion  of  northerly 
section  of  surface  drainage  system. 

Hyde  Park,  Mass. — Sewer  bonds  amounting  to  $40,- 
000  are  reported  sold. 

Fall  River,  Mass. — It  Is  reported  that  $50,000  has 
been  appropriated  for  new  sewers. 

Medford,  Mass. — The  Comrs.  of  Sewers  have  or- 
dered the  construction  of  a  double  line  of  sewers  In 
Playstead  Road ;  also  a  sewer  In  Auburn  St.  All  work 
to  be  done  under  direction  of  Wm.  Gavin  Taylor,  City 

Engr. 

Everett,  Mass. — According  to  press  reports  the  City 
Engr.  estimates  the  cost  of  constructing  about  20  mileis 
of  sewers  for  Everett,  at  $100,000. 
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Qm«»ci>.  yass. — Bids  are  wanted  May  18  for  con- 
structing pipe  sewers  in  Wards  1  and  2.  The  work 
comprises  H(K)Ut  (J.702  ft.  of  S  to  20-in.  pipe.  A.  F. 
Schenkelljerger.    Chmn.   Bd.   of   Sewerage   Comrs. 

Richmond,  Hich. — A  press  report  states  tuat  It  Is 
pro{>o8ed  to  construct  sewers  In  the  western  part  of 
Tillage. 

Jaetton,  IfirA. — G«o.  S.  Plerson,  of  Kalamazoo,  has 
been  employed  by  the  Bd.  of  Pub.  Wks.  to  prepare 
plans  for  the  improvement  of  Grand  River.  The  work 
Includes  Intercepting  sewers,  a  sewage  pumping  sta- 
tion and  sewage  disposal. 

St.  Paul,  Minn. — Bids  will  be  received  May  11  by 
the  Bd.  of  Pub.  Wks.  for  constructing  a  sewer  in  por- 
tions of  Aurora  Ave,    R.  L.  Gorman,  Clk.  of  Bd. 

Sf.  Louii.  ifo.— The  lowest  bids  .opened  by  the  Bd. 
of  Pub.  Improv.  on  .\pr.  28  for  sewers  are  stated  to 
have  been  submitted  as  follows :  By  the  Municipal 
Eng.  Co..  of  Chicago.  HI.,  for  constructing  sewer  in 
CaLianne  Dist..  known  as  Blackstone  Sewer  Dist.  No.  1, 
for  about  $159,000.  and  the  Rich  Constr.  Co.  for  the 
public  sewer  in  Blackstone  Sewer  Dist.  1,  for  about 
♦12t>.tHio :  the  Rock  Spring  sewer  In  Dist.  No.  12,  for 
about  $134,000.  and  for  a  sewer  in  Joint  Sewer  Dist. 
No.  1.  for  about  $56,000. 

Kansas  City.  Ho. — D.  W.  Pike,  City  Engr..  Is  stated 
to  have  sugsested  to  the  Bd.  of  Pub.  Wks.  that  a  gen- 
eral plan  for  sewer  extensions  be  prepared. 

Red  Lodge.  Mont. — The  City  Council  is  stated  to 
have  decided  to  construct  a  sewerage  district,  which 
will  take  In  the  residence  district  lying  west  of  rail- 
road track  and  north  of  school  house. 

Aron-bji-the-Sea,  If.  J. — See  "Water." 

Xorth  Bergen,  H.  J. — The  following  bids  are  re- 
ported to  havs  been  received  by  the  Township  Com. 
on  Apr.  23  for  a  brick  and  pipe  sewer  on  Fisher  Ave. 
to  the  Hudson  Boule. :  Henry  M.  Schneider,  $42,246 ; 
Palisade  Constr.  Co.,  $41,354,  and  Callery  &  Murphy, 
$39,402. 

ColHngsicood,  X.  J. — S«e  "Paving  and  Roadmak- 
Ing." 

East  Syracuse,  V.  Y. — Local  press  reports  state 
that  bids  will  be  received  until  June  1  by  the  Village 
of  E.  Syracuse  for  $55,000  bonds,  to  be  issued  for  the 
purpose  of  constructing  a  sewer  system. 

Depev},  Jf.  T. — Bids  will  l>e  received  May  18  by  the 
Bd.  of  Village  Trus.  for  constructing  a  concrete  re- 
taining wall  at  the  sewage  disposal  plant.  J.  C. 
Glade,  Village  Clk. 

Canajoharie,  Jf.  T. — Press  reports  state  that  bids  are 
wanted  May  12  for  $36,000  sewer  bonds. 

Alexandria  Bay,  y.  Y. — See  "Water." 

Rome,  y.  Y. — The  Governor  has  signed  the  bill  pro- 
riding  for  extension  of  the  sewerage  system. 

Elmira,  y.  7.'— Leon  D.  Conkling,  City  Engr.,  writes 
that  Danl.  Connors,  of  Elmira,  has  secured  the  con- 
tract for  constructing  severs  on  Gray  and  Fulton 
Sts.,  at  $1.04  and  $1.54  per  ft.  respectively;  total 
cost,  $2,343. 

yiagara  Falls,  N.  Y. — A  press  report  states  that 
about  $35,000  will  l>e  expended  this  year  for  new 
sewers. 

Jamestown,  y.  D. — The  City  Council  is  reported  to 
have  authorized  the  Sewer  and  Water  Wks.  Com.  to 
secure  estimates  of  cost  of  making  Improvements  to 
the  sewerage  system. 

Cincinnati,  O. — T.  P.  Strack  is  stated  to  have  se- 
cured the  contract  for  constructing  sewers  In  4  streets 
for  $8,295. 

Lockland,  O. — The  Com.  of  citizens  appointed  to  In- 
Testlgate  and  report  on  improvements  are  stated  to 
have  recommended  to  Council  that  a  sewerage  system 
be  constructed,  that  8  streets  be  paved  with  brick,  and 
all  other  streets  be  macadamized,  and  curbs  and  gut- 
ters laid  with  concrete ;  estimated  cost  of  this  work 
U  $284,134. 

Guthrie,  Okla.  Ter. — T.  A.  White.  C.  E.,  would  like 
to  correspond  with  parties  having,  disposal  plants  for 
sale  or  construction,  suited  to  the  needs  of  a  hospital. 

Letristoirn,  Pa. — The  Town  Council  Is  reported  to 
be  considering  the  construction  of  a  sewerage  system, 
to  cost  $65,000. 

Chambersburg,  Pa. — Howell  &  Co.,  of  Philadelphia, 
are  alwat  to  petition  the  Boro.  Council  for  a  franchise 
for  a  sewerage  system. 

Providence,  R.  I. — Eobt.  E.  Smith,  Comr.  of  Pub. 
Wks.,  writes  that  the  contract  for  aiwut  2,152  ft.  18, 
20,  and  24-In.  and  400  ft.  50-In.  brick  sewer,  also  10,- 
237  ft.  8,  12  and  15-ln.  pipe  sewer  In  portions  of  12 
streets,  for  which  bids  were  received  on  Apr.  28,  has 
been  awarded  to  Fred.  E.  Sliaw,  of  Providence. 

Aberdeen,  8.  D. — D.  C.  Washburn,  City  Engr., 
writes  that  the  date  of  opening  of  bids  for  proposed 
sewers  has  been  extended  to  May  29.  The  approxi- 
mate quantities  are  as  follows:  9,245  ft.  lOin.  pipe, 
1,129  ft.  15-ln.  and  2,010  ft.  18-In.,  and  34  manholes, 
and  1  catch  insln. 

yathville,  Tenn. — The  following  are  reported  to  be 
the  lowest  bids  opened  by  the  Bd.  of  Pub.  Wks.  Apr. 
80  for  Improvements  to  be  made  on  property  of  Mur- . 
phy  Land  Co. :  For  extending  Lick  Branch  sewer,  Fos- 
ter &  Crelghton,  Berry  Blk.,  $39,695  ;  for  lateral  sew- 
ers, Nashville  Plumbing  Co.,  $6,682  ;  grading  and  mac- 
adamizing streets,  3.  W.  Qulnn.  $16.807 ;  grading  and 
macadamizing  alleys,  Foster  &  Crelghton,  $3,232,  and 
for  furnishing  water  pipe,  J.  H.  Fall  &  Co.,  and  Dlm- 
mlck  Pipe  Co.,  of  New  York,  N.  Y.,  each  hid  $28.50 
per  ton. 

Fair  Haven,  Vt. — Bids  are  wanted  May  22  for  con- 
structing a  system  of  sewers,  as  advertised  In  The  En- 
gineering Record. 

BalUird,  Wash. — .T.  Murdoch,  City  Clk.,  writes  that 
bids  will  probably  be  received  In  June  for  brick  and 
pipe  sewers,  to  cost  alwut  $39,000.  Engineer,  G.  P. 
James. 

IM  Crosse.  Wis. — Contracts  for  pipe  sewers  are 
stated  to  have  been  awarded  as  follows  :  12-ln.  sewer 
on  10th  St  to  Olaf  Swennes.  at  74%  cts.  per  ft.: 
12'A-In.  sewer  on  7th  St..  at  89  cts..  and  a  sewer  from 
15  to  20  In.  on  3d  St.,  to  R.  F.  Weston,  at  $1.50  per 
ft. ;  toUl  cost  of   sewers,   Jtll.OOO. 


BRIDGES. 

Los  Angeles,  Cal. — R.  B.  Burns,  Ch.  Engr.  of  the 
coast  division  of  the  Santa  Fe  R.  R.,  has  completed 
plans  for  30  bridges  for  the  Southern  California  Di- 
vision of  the  R.  R.  Reports  state  that  15  of  the 
bridges  will  be  on  the  line  between  Los  Angeles  and 
San  Diego,  and  15  on  the  line  between  here  and  Bar- 
stow. 

Pueblo,  Colo. — The  Pueblo  Bridge  Co.  Is  reported  to 
have  secured  the  contract  to  construct  a  bridge  across 
Arkansas  River,  between  Pueblo  and  B'lorence,  for 
$12,000. 

yew  Saven,  Conn. — See  "Paving  and  Koadmaking." 

Rock  Island,  111. — The  Comrs.  of  Bock  Island  and 
While  Counties  have  each  appropriated  $10,500  toward 
building  a  bridge  across  Rock  River  near  Hillsdale. 

Indianapolis,  Ind. — Local  press  reports  state  that 
bids  will  be  received  until  May  22  by  the  Bd.  of  Co. 
Comrs.  for  constructing  a  bridge  across  Fall  Creek  at 
College  Ave. 

Winchester,  Ind.— It  Is  stated  that  bids  are  wanted 
bv  the  Co.  Comrs.  until  May  16  for  constructing  7 
bridges  and  abutments.     John  H.  Boltz,  Co.  Aud. 

Gosport,  Ind. — The  Lafayette  Engineering  Co.  Is 
stated  to  have  received  the  contract  to  construct  a 
bridge  across  White  River,  3  miles  from  Gosport,  for 
$11,140. 

Laporte,  Ind. — Press  reports  state  that  a  $10,000 
steel  wagon  bridge  will  be  constructed  across  Big 
Creek,  this  city. 

Terre  Haute,  Ind. — Local  press  reports  state  that 
the  Co.  Comrs.  have  decided  to  receive  bids  on  both 
a  36-ft.  and  a  50-ft.  roadway  for  bridge  across  Wabash 
River.  The  cost  of  the  8G-ft.  roadway  is  estimated  at 
$177,800,  and  the  50-ft.,  It  is  estimated,  would  cost 
$42,000  additional. 

Jonesboro,  Ind. — The  Co.  Comrs.  have  appropriated 
$13,000  for  a  bridge  to  be  built  across  Mlsslsslne^va 
River  at  Wilson's  Ford,  above  Jonesboro. 

ilishawaka,  Ind. — A.  J.  Hammond,  City  Engr.,  of 
South  Bend,  has  prepared  plans  for  a  bridge  to  be 
constructed  over  St.  Joseph  River  at  Mishawaka ; 
length,  375  ft. ;  width,  40  ft. 

Rushville,  Ind. — The  Co.  Comrs.  have  appropriated 
$14,000  for  county  bridges.  This  includes  $9,000  for 
a  bridge,  having  a  225-ft.  span  and  18-ft.  roadway,  to 
be  built  across  Big  Blue  River. 

Davenport,  la. — Press  reports  state  that  the  Bridge 
Com.  of  the  Bd.  of  Superv.  has  decided  to  build  a 
steel  bridge  across  Duck  Creek. 

Des  Moines,  la. — The  St.  Ry.  Co.,  it  Is  reported.  In- 
tends building  a  3-span  steel  bridge  across  Des  Moines 
River. 

Ft.  Dodge,  la. — The  Co.  Comrs.  have  Instructed  the 
Engr.  to  prepare  plans  and  specifications  for  a  steel 
bridge  to  be  built  across  Paint  Creek  at  Slate  Mills, 
at  a  probable  cost  of  $7,000. 


SiouD  City,  la. — See  "Miscellaneous." 

Ft.  Scott,  Kan. — It  Is  stated  that  the  Ft.  Smith 
Electric  Light  &  Traction  Co.  will  build  a  bridge  across 
Arkansas  River  near  Van  Buren. 

Hoxie,  Kan. — Bids  will  be  received  May  21  by  the 
Co  Comrs  for  furnishing  material  and  constructing  a 
50-ft.  steel   bridge.     B.   R.   Reed,   Co.  Clk. 

Lawrence,  Mass. — Press  reports  state  that  the  Bos- 
ton &  Maine  R.  R.,  the  County,  the  City  of  Lawrence, 
and  the  Boston  &  Northern  St.  Ry.  Co.  Intend  con- 
structing. Jointly,  a  $20,000  bridge  at  So.  Union  St. 

Gloucester,  Mass. — The  City  Council  has  petitioned 
the  Co.  Comrs.  for  a  new  bridge  over  Gloucester  Canal. 

Minneapolis,  Minn. — See  "Water." 

Grand  Ledge,  Ificft.— The  citizens  are  reported  to  be 
considering  the  issuing  of  $18,000  bonds  for  the  pur- 
pose of  building  a  bridge  across  Grand  River. 

Ft.  Benton,  Mont. — Plans,  specifications  and  bids 
will  be  received  June  4  by  the  Bd.  of  Co.  Comrs.  for 
constructing  a  200-tt.  Howe  truss  or  combination 
bridge  over  Milk  River  at  Bowes  Ford.  B.  Frank 
Sayre,  Co.  Clk. 

Omaha,  yeb. — Bids  are  wanted  May  21  for  con- 
structing a  highway  bridge  over  Central  boulevard 
at  Leavenworth  St.,  Including  abutments,  retaining 
walls  foundation  and  superstructure.  Bids  will  be  re- 
ceived for  a  concrete  steel  bridge,  a  steel  plate  girder 
bridge  and  a  stone  arch  bridge.  J.  H.  Evans,  Pres. 
Bd.  Park  Comrs. 

yewark,  y.  J. — Essex  County's  Bd.  of  Freeholders 
on  Apr.  30  adopted  a  resolution  declaring  a  new  bridge 
across  the  Hackensack  River  on  the  Plank  Road  a 
public  necessity.  Essex's  and  Hudson's  County  Bngrs. 
were  Instructed  to  prepare  plans,  and  they  will  also 
superintend  the  construction  of  the  bridge,  which  will 
cost  about  $200,000.  The  structure  will  be  40  ft.  wide 
and  nearly  one-half  mile  long. 

yew  York,  y.  Y. — ^Blds  will  l>e  received  May  14  (re- 
advertlsement)  by  the  Bd.  of  Park  Comrs.  for  con- 
structing a  concrete  steel  arch  bridge,  with  stone  para- 
pet walk  and  stone  arch  facings  over  the  Bronx  River, 
at  the  crossing  of  the  Bronx  and  Pelham  Parkway. 
Wm.  R.  Willcox.  Chmn. 

Buffalo,  y.  Y. — There  has  been  allowed  in  the  esti- 
mates for  the  year  $10,000  to  start  the  construction 
of  a  new  bridge  at  Ohio  St.  over  Buffalo  River. 

Port  Henry,  y.  Y. — The  Eastern  Bridge  &  Struc- 
tural Co.,  of  Worcester,  Is  reported  to  have  secured 
the  contract  for  doing  all  of  the  railroad  bridge  and 
span  work  for  the  Lake  Champlain  &  Moriah  R.  R.  of 
Port  Henry.  The  largest  of  the  bridges  is  to  be  of 
the  plate  girder  design,  80  ft.  long,  with  the  girders 
weighing  about  30  tons  each. 

Elizabeth  City,  y.  C.— The  Camden  Ferry  Co.  have 
been  organized,  and,  It  Is  stated,  will  build  an  iron 
bridge  across  Pasquotank  River.  H.  T.  Greenleaf, 
I'res.,  and  W.  N.  Gregory,  Secy.  &  Treas. 

Coshocton,  O. — The  Canton  Bridge  Co..  according  to 
reports,  has  secured  the  contract  to  build  a  bridge 
across  Walbounding  Blver  at  $5,700. 


Elyria,  0. — Plans  and  specifications  have  been  adopt- 
ed for  a  2-arch  bridge  to  be  built  near  the  water 
works  dam  at  a  cost  of  about  $12,000 ;  also  specifica- 
tions for  a  2-arch  bridge  to  be  built  at  Washington 
St.  It  Is  to  have  a  70-ft.  span,  a  40ft.  driveway, 
and  a  7-ft.  walk  on  each  side,  and  is  estimated  to 
cost  $25,000. 

Cleveland,  O. — City  Engr.  Carter  is  reported  to  be 
In  favor  of  constructing  an  entirely  new  high  level 
bridge  at  Superior  St.,  instead  of  replacing  the  old 
draw  in  present  structure,  as  contemplated. 

Uniontown,  Pa. — Bids  will  be  received  May  15  by 
the  Co.  Comrs.  for  constructing  a  bridge  over  Jacob's 
Creek,  near  Scottdale;  bids  will  be  received  on  the 
superstructure  for  either  iron  or  steel,  also  for  ma- 
sonry.    O.   G.  Chick,  Co.  Clk. 

Central  Falls,  It.  I. — The  cities  of  Central  Falls  (W. 
F.  Keene,  City  Engr.)  and  Pawtucket  (G.  A.  Carpen- 
ter, City  Engr.)  have  in  contemplation  the  building  of 
a  bridge  across  Blackstone  River  at  Central  Ave. 

Brookings,  S.  D. — Bids  will  be  received  May  25  by 
the  Bd.  of  Co.  Comrs.  for  constructing  1  70-it.  span 
steel  bridge  and  4  small  wood  or  combination  bridges. 
John   Alton,   Co.  Aud. 

Huntdale,  Tenn. — The  Yancy  Bridge  Co.  Is  reported 
to  have  been  Incorporated  to  build  a  number  of  bridges 
in  E.  Tennessee  and  Western  N.  Carolina.  The  com- 
pany proposes,  according  to  reports,  to  build  a  steel 
bridge  across  Yoe  River  in  Yancy  Co.,  N.  C.  J.  M. 
Bush,  of  Knoxville,  Tenn.,  is  reported  to  be  Pres.  of 
the  company. 

Georgetown.  Tex. — The  Co.  Comrs.  are  reported  to 
be  contemplating  the  building  of  several  bridges. 

Hondo,  Tea). — Asst.  Attorney-Gen.  Johnson  has  ap- 
proved $30,000  Medina  Co.  bridge  bonds. 

Bids  will  be  received  June  1  by  H.  H.  Haass,  Co. 
Judge,  for  $14,000  bridge  bonds. 

Everett,  Wash. — Press  reports  state  that  a  $30,000 
bridge  Is  to  be  built  at  Everett  Ave. 

Tacoma,  Wash. — The  Puget  Sound  Bridge  &  Dredg- 
ing Co.,  Seattle,  has  secured  the  contract  for  a  steel 
sewer  and  bicycle  bridge  across  gulch,  near  De  Lin  St., 
for  $5,492,  and  for  cement  work,  per  cu.  yd.,  $8.49, 
and  stone  caps,  per  cu.  ft.,  $1.50. 

Walla  Walla.  Wash. — It  Is  stated  that  bids  are 
wanted  M&y  18  for  the  iron  work  for  bridge  to  be 
constructed  at  K.  Main  St.  R.  P.  Reynolds,  City 
Clk. 

Carleton  Place,  Ont. — It  is  stated  that  bids  are 
wanted  May  25  for  constructing  the  substructure  and 
the  superstructure  of  a  bridge  to  be  built  across  Mis- 
sissippi River  in  Dalhousle  Township.  E.  T.  Wilkle, 
Engr. 

Montreal,  Que. — Press  reports  state  that  a  petition 
has  been  presented  for  the  incorporation  of  the  Mon- 
treal-Longuell  Bridge  Co.,  with  power  to  build  a  gen- 
eral traffic  bridge  across  St.  Lawrence  River  and  to 
charge  tolls.  The  bridge  is  to  be  a  single  span,  with 
a  clear  headway  of  150  ft.  for  800  ft.  The  application 
also  covers  the  building  of  a  railway  in  Montreal,  with 
terminals  therefor.  The  incorporators  are  reported  to 
be :  W.  H.  Dandurand,  S.  T.  Willett,  Mayor  James 
Cochrane,  and  others. 

PAVING  AND  ROADMAKING. 

Mobile,  Ala. — The  Bd.  of  Pub.  Wks.  is  considering 
the  paving  of  a  considerable  section  of  the  city. 
Granite  and  vitrified  brick  will  probably  be  the  ma- 
terials selected.  It  will  be  several  months  before 
plans  are  perfected  and  bids  solicited.  J.  N.  Hazle- 
hurst,  Ch.  Engr. 

San  Diego,  Cal. — See  "Water." 

yew  Haven,  Conn. — City  bonds  amounting  to  $80.- 
000  have  been  sold  ;  they  include  $50,000  street  pav- 
ing bonds,  $20,000  high  school  bonds  and  $10,000 
bridge  bonds. 

Milford,  Del. — See  "Power  Plants,  Gas  and  l5lec- 
trlclty." 

Decatpr,  III. — The  Barber  Asphalt  Paving  Co.  is  re- 
ported to  have  secured  the  contracts  for  paving  on 
Bradford  St.  and  Central  Ave.,  and  for  resurfacing  on 
E.  Main  and  N.  Water  Sts.  at  $1.65  per  sq.  yd.,  and 
$1.25  per  sq.  yd.  respectively.  Total  amount  of  con- 
tracts reported  to  be  over  $32,000. 

Chicago,  III. — It  is  stated  that  the  Bd.  of  Local 
Improv.  has  ordered  the  paving  of  State  St.,  from  Mad- 
ison St.  to  Jackson  Boule.,  with  asphalt  at  a  prob- 
able cost  of  $24,500.  The  paving  of  43d  St.  with 
asphalt,  at  a  cost  of  $60,000,  is  reported  contemplated. 

Rock  Island,  III. — The  City  Council  has  adopted  an 
ordinance  authorizing  paving  with  brick  on  a  portion 
of  17th  St.,  at  an  estimated  cost  of  $23,033. 

Indianapolis,  Ind. — Boulevard  bonds  amounting  to 
$100,000  have  been  sold.  ,   ,,       .. 

The  Bd.  of  Pub.  Wks.  has  adopted  a  resolution  to 
resurface  a  portion  of  Virginia  Ave.,  at  an  estimated 
cost  of   $25,450.  ^      , 

The  Bd.  of  Pub.  Wks.  has  taken  final  action  on  a 
block  roadway  and  curb  In  20th  St..  between  Talbott 
Ave.  and  Bellefontalne  St.,  estimated  to  cost  $30,750. 

The  Bd.  of  Pub,  Wks.  has  decided  to  pave  with 
wooden  block  on  Ashland  Ave.,  from  23d  to  28th  Sts., 
at  an  estimated  cost  of  $48,000. 

Evansville.  Ind.— Ang.  Pfafflin.  City  Engr..  writes 
that  Wm.  Eishel,  of  Evansville.  bid  $1.42  per  sq.  yd. 
for  brick  paving  and  50  cts.  for  curbing ;  total,  $27.- 
000  on  4  streets  (bids  opened  Apr.  18).  Asphalt 
work  for  which  bids  were  opened  on  same  date,  has 
been  postponed. 

yew  Albany.  Ind. — The  City  Council  has  ordered 
asphalt  and  brick  paving,  to  cost  about  $300,000.  E. 
B.   Coolman,  City  Engr. 

Connersville,  Ind. — It  is  stated  that  bids  are  want- 
ed May  18  for  constructing  30.000  sq.  ft.  of  cement 
sidewalks  and  2  miles  of  gravel  streets.  K.  L.  Han- 
som,  City  Engr. 

Huntinghurg,  Ind. — Bids  wll!  be  received  June  1  by 
the  Co.  Comrs.  for  Improving  by  grading,  draining 
and  macadamizing  certain  highways  in  I'atoka  Town- 
ship and  certain  streets  in  city  of  Huntinghurg. 
August  H.  Koerner,  Co.  Aud.,  Jasper. 
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yincennea,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived by  the  Co.  Comrs.  until  May  18  for  construct- 
ing about  36  miles  of  gravel  roads. 

Montpelicr,  Ind. — It  is  stated  that  bids  are  wanted 
May  12  for  constructing  block  pavement  and  cement 
sidewalks  In  Jefferson  St.     J.  F.   Jones,  City  Clk. 

Plymouth,  Ind. — It  is  stated  that  bids  are  wanted 
May  25  for  paving  about  38,000  sq.  ft.,  with  brick 
on  Liberty  St.     A.  B.  Ehodes,  City  Clk. 

Yeedersburg,  Ind. — Bids  will  be  received  May  18  by 
the  Common  Council  for  building  and  improving  por- 
tions of  North  St.     I.  J.  Walker,  City  Clk. 

Salem,  Ind. — Bids  will  be  received  May  28  by  the 
Bd.  of  Go.  Comrs.  for  constructing  about  10  miles  of 
macadam  road  In  Brown  Township.  Frank  E.  Mor- 
ris, Co.  And. 

Greencastle,  Ind. — It  is  stated  that  the  Co.  Comrs. 
will  receive  bids  for  constructing  9  miles  of  county 
roads. 

Anderson,  Ind. — Bids  will  be  received  May  18  by 
Prank  A.  Sharp,  City  Clk.,  for  improving  portions  of 
Jackson  and  Main  Streets  and  constructing  sidewalks ; 
also  for  constructing  sidewalks  on  portions  of  Union 
Ave.  and  Park  PI. 

Des  Moines,  la. — The  Bd.  of  Pub.  Wks.  has  been 
authorized  to  receive  bids  for  paving  with  asphalt  on 
a  portion  of  W.  13th   St. 

Marshalltown,  la.- — Bids  are  wanted  May  11  for 
improving  by  curbing  with  Portland  cement  and  pav- 
ing with  Trinidad  Pitch  Lake  asphalt,  or  Bermuda 
Lake  asphalt  on  a  concrete  foundation.  L.  Derby, 
City  Clk. 

Topcka,  Kan. — Local  press  reports  state  that  con- 
tracts have  been  awarded  for  paving  and  curbing  as 
follows :  To  Ramsey  &  Ramsey,  for  31,603  sq.  yds.  of 
paving  and  2,685  lln.  ft.  of  curbing,  total  cost  $38,- 
308:  Wall  &  Hanley,  21,842  sq.  yds.  of  paving,  total 
cost  $25,629  :  John  Ritchie,  16,724  sq.  yds.  of  paving 
and  16,819  lln.  ft.  of  curbing,  total  cost  $27,974  ;  J. 
H.  Maxwell,  for  grading  about  59,299  cu.  yds.,  total 
cost  $22,488:  Kepley  &  Webster,  14,576  lln.  ft.  of 
curbing,  total  cost  $7,288. 

Beechmont,  Ky. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Cumberland,  Md. — Bids  will  be  received  May  23  by 
the  Street  and  Alley  Com.  for  grading  and  paving 
about  14,000  ft.  of  Green  St.    J.  J.  Stump,  Chmn. 

Baltimore,  Md. — Bids  will  be  received  May  13  by 
the  Bd.  of  Awards  for  granite-paving  blocks.  B.  T. 
Fendall,  City  Bngr.     Thos:  G.  Hayes,  Pres. 

Baltimore,  Md. — The  City  Council  has  passed  an  or- 
dinance to  repave  a  portion  of  Conway  St.  with  Bel- 
gian block ;  appropriation,  $13,000. 

"Worcester,  Mass. — W.  S.  Prior,  St.  Comr.,  writes 
that  the  contract  for  35,000  lln.  ft.  curbstone,  2,000 
lln.  ft.  circular  curbstone,  and  12,000  sq.  yds.  pav- 
ing blocks,  etc.  (bids  opened  Apr.  13)  has  been  award- 
ed to  Webb  Granite  &  Constr.  Co.,  of  Worcester,  for 
$21,425. 

Boston,  Mass. — Harry  P.  Nawn,  of  Boston,  has  se- 
cured a  contract,  at  $2.3,638.  for  constructing  a  tel- 
ford-macadam  roadway  In  Columbia  Road,  South  Bos- 
ton Dist. 

Lowell,  Mass. — The  Com.  on  Streets  has  voted  to 
recommend  the  borrowing  of  $65,000  for  street  con- 
struction. 

Boston,  Mass. — W.  E.  McClIntock,  Chmn.  Mass. 
Highway  Comn.,  writes  that  the  contract  for  build- 
ing a  State  highway  7,900  ft.  long,  from  Somerset  to 
Swansea  (bids  opened  Apr.  30)  has  been  awarded  to 
Coleman   Bros.,   Union   St.,   Everett,  for  $6,628. 

Detroit,  Mich. — The  Com.  of  the  Bd.  of  Estimate 
has  decided  to  recommend  the  appropriation  of  $165,- 
000  for  the  resurfacing  of  Jefferson  Ave. 

Saginaw.  Mich. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  May  22  for  furnishing  material 
and  laying  120,000  sq.  yds.  of  asphalt,  brick  bituUthlc, 
asphalt  block  and  macadam  pavement.  Bidders  are 
required  to  furnish  a  5  and  10-year  guarantee  for  each 
street  bid  upon.     R.  W.  Roberts,  City  Engr. 

Pontiac,  Mich. — Bids  will  be  received  May  11  by  the 
Common  Council  for  paving  10,471  sq.  yds.  on  W. 
Huron  St.     Wm.  J.  Fisher,  City  Engr. 

Duluth,  Minn. — P.  McDonnell,  of  Duluth,  has  se- 
cured the  contract  for  paving  with  sandstone  on  Sec- 
ond Ave.  W.,  at  $13,255   (bids  opened  Apr.  27). 

Minneapolis,  Minn. — See   "Water." 

Ross,  Minn. — Bids  will  be  received  May  23  by  E.  A. 
Aase,  Clk.  of  Dieter,  P.  O.  Boss,  for  $6,000  bonds  for 
road  Improvements  in  the  Town  of  Dieter. 

Bt.  Paul,  Minn. — The  following  bids  were  opened  by 
the  Bd.  Pub.  Wks.  Apr.  27  for  paving  University  Ave.  : 
Barber  Asphalt  Paving  Co.,  ,$1.90  per  sq.  yd.,  total 
$67,405,  and  the  Conway  Paving  Co..  $2.10  per  sq. 
yd.,  total  $74,261.  The  following  bids  were'  opened 
at  the  same  time  and  place  for  paving  E.  3d  St.  with 
granite  block,  5,212  sq.  yds. :  Fielding  &  Shepley,  $12,- 
360  (awarded  contract):  P.  H.  Thornton,  $11,629; 
P.  J.  Ryan,  $12,443 :  Jas.  Forrestal,  $12,900,  and 
Chris.  Johnson,  $12,893.     L.  W.  Bundlett,  City  Engr. 

J.  P.  Ryan  Is  reported  to  have  secured  the  contract 
for  grading  Fairfield  Ave.     Engr.'s  estimate,  $17,000. 

Minneapolis  Minn. — The  Council  has  authorized  the 
following  paving  and  has  also  directed  the  City  Engr. 
to  purchase  the  material  for  the  same  :  7th  St.,  S.  E., 
with  .'iin.  slate :  Central  Ave.,  with  sandstone :  Wash- 
ington Ave.,  N..  with  brick :  3d  Ave.,  S.,  with  creo- 
soted  block.     The  total  cost  is  estimated  at  $112,000. 

St.  Louis,  Mo. — The  following  are  the  lowest  bids 
received  by  the  Bd.  of  Pub.  Improv.  Apr.  28  for  pav- 
ing 15  streets  with  bituminous  macadam ;  Parker 
Washington  Co..  5  streets.  $114,758:  H,  Ruecking  & 
Co.,  2  streets,  $68,836 ;  Missouri  Granite  &  Constr. 
Co.,  2  streets.  $42,405 :  Henry  Rueckert,  2  streets, 
$31,598  :  Gottlieb  Eyerman,  2  streets,  $31.204 :  J.  B. 
Perklnson,  1  street,  $18,609,  and  J.  C.  Pink,  1  street, 
$2,707. 


Columbia.  Mo. — The  City  Council  Is  reported  to  be  Poughkeepate,  N.  T. — Local  press  reports  state  that 

contemplating   the   paving  of   1  street  with   brick,   at  the  Bd.  of  Pub.  Wks.  will  receive  bids  until  May  12 

an  estimated  cost  of  $30,000.  for  paving  with  Syracuse  vitrified  brick  on  Vassar  St. 

Butte,  Mont. — Local  press  reports  state  that  $75,-  Dunkirk,  y.  Y. — The  property  owners  of  Deer  and 

000  is  to  be  expended  In  Improving  the  streets  of  the  T^agle  Sts.  have,  according  to  local  press  reports,  voted 

West  Side.  In    favor   of   asphalt    pavement.      The    lowest    bid   re- 

„          J    ^,    rr      rni.     ,-.1^     ^         ..  t                     ,  i  j  colvcd   Apr.  1   for  Bsphalt  pavement  on   these  streets 

tn'nJS?"^^'  ^-  ^T"^^  City  Council  has  appropriated  ^as  submitted  by  the  Barber  Asphalt   Paving  Co.,  of 

$9,000   for  macadamizing   Pleasant   St.,    the   work   to  Buffalo,  at  35  cts.  per  cu.  yd.  for  excavation  and  $1.74 

be  done  by  the  Street  Dept.  per  sq    yd    for  paving 

Press  reports  state  that  contractors  wishing  to  bid  , 

for  the  work  of  constructing  and   repaying  highways  Perry,  y.  Y. — ^Tbe  Village  Clk.   writes  that  It  wan 

and  roads  in  Coos,  Carroll  and  Grafton  Counties  can  voted  May  0  to  issue  $15,000  bonds  (or  street  improve- 

address  John  W.  Storrs,  of  Concord,  State  Engr.  tor  ments. 

these  counties.     About   $50,000  will   be  expended  for  Tir„,j„_    -k,    v      di/i„  .      4.  a  «».     on  »  . 1 

this  work  Walden,  N.  Y. — ^Blds  are  wanted  May  20  for  paving 

Main  St.  with  brick,  as  advertised  In  The  Engineering 

ColUngswood,  N.   J. — The  town   will   pave   Haddon  Record. 

Ave.,  and  extend  the  pipe  sewer  system.  Rochester,   X.    y.-The   paving   of   Maple   St.    with 

North  Bergen,  N.  J. — The  lowest  bid   received    on  asphalt,  at  an  estimated  cost  of  $21,000,  is  being  con- 
Apr.   23  by  the  Township  Com.  of  North  Bergen  for  sldered. 

grading,  flagging  and  curbing  Fisher  Ave.  from   Ilud-  Troy,  N.  Y.— Ordinances  have  been  adopted  by  the 

son    Boule.    is   stated     to     have    been     submitted    by  Common  Council  for   resurfacing   with  asphalt,   grad- 

Callery  &  Murphy,  at  $24,930.  ing  and  curbing  on  portions  of  Broadway  and  Fulton 

Woodbury,  N.  J. — Bids  are  wanted  May  16  for  fur- 

nlshlng  stone,   stone   screenings   and   labor   for   resur-  Hamburg,  N.  Y. — The  citizens  have  voted  to  macad- 

faclng  Crown  Point  Road,  from  Delaware  St.  to  Great  amlze  about  4,400  ft.  on  Main  St.,  at  an  estimated  cost 

Mantua  Creek  at   Paulsboro,   esUmated   at   17,800  sq.  of  $17,000. 

yds.     Chas.  Wilson,  Chmn.  Com.  of  the  Bd.  of  Chosen  .,          ,  ,           „„„„„.       „.,. 

B'reeholders  Canandaigua,   H.    Y. — W.    E.    Martin,   Village   Clk, 

writes   that   it   was   voted   May    5   to   Issue   $200,000 

Kearny,  N.  J. — Bids  will  be  received  May  13  by  the  bonds  for  street  Improvements. 

Town  Council  for  macadamizing  portions  of  7  streets,  „_,,,„„,,,           ,          .        ,     .      „ 

requiring  in  all  about  22,700  sq.  yds.  8-In.  macadam.  „  Buffalo,  N.  Y. — The  Mayor  has  signed  the  Seawall 

Theo.  C.  Wildman.  Town  Clk.  Strip  Bill,  which  authorizes  the  city  to  build  a  public 

highway    along   the   seawall   property   to   connect   the 

Trenton,  N.   J.— Contracts    for   road    Improvements  lower  part  of  the  city  with  the  Steel  Plant. 

fota    V*°cirr^&'co''''4"'roay  naTell"'  SHabbikoni  Gloversville.  N.    y.-Blds    will   be   received   until    5 

Jo^S,  Ji0?6ffJ;  ^en^t°ervi1l/7o1fd,  T^flE-.   WXtTo^  ^.of  l^^'u^K^r"^  sSg^'^M^'o'^rel^'^^oo'Sllf^  cTt^ 

road,  $12,281,  and  for  extending  Scotch  road,  $13,200 :  i,' '"^   "°-   "'    '^^'°  setting.      Morreil    vrooman,    city 

Richard  Newton,  Elver  road,  $38,248 ;  Wm.  F.  McGov-  "'°^'^' 

em,  Princeton  Hill  Road,  $8,400.  Helena,  N.  Y. — The  City  Council  has  passed  an  ordi- 

Ft.  Totten,  N.  7.— See  "Government  Work."  "^nce  to  pave  about  6  blocks  on  Cherry  St. 

Greenville,    N.    Y. — Plans    and    specifications    have 

New  York,  N.  Y- — The  following  bids  were  opened  been  approved  by  the  Bd.  of  Superv.  for  the  building 

Apr.  27  by  L.  F.  Haffen,  Boro.  Pres.   Bronx    for   (o)  of  a  State  macadam  road  between  Greenville  and  Port 

45,000  cu.  yds.  1%-ln.  trap  rock  stone  and  (0)   15,000  Jervis,  estimated  to  cost  $62,800, 

cu.  yds.  V4-ln.  trap  rock  screenings :  The   building   of   a   State    road    between   Greenville 

a                        b  and  Slate  Hill,  estimated  to  cost  $57,500,  is  reported 

Jacob    E.    Conklhi $1.71                  $1.71  to  be  under  consideration. 

Cllnton^PoInt' Stone 'co!'. !!!!."     1^97  ^                1197  Oneida   N.  y.— The  Bd.  of  Pub    Wks.  has  declared 

Manhattan  Trap  Rock  Stone  Co.     1.59                   1.58  "^  intentions  to  pave  portions  of  4  streets. 

Housatonic  River  Trap  Rock  Co.     1.44                   1.44  Cincinnati,  O.—E.  Evans  is  reported  to  have  secured 

The  following  bids  were  opened  same  time  and  place  the  contract  for  paving  Hatch  St   at  $8,443. 

for   repaying   E.    134th    St    from   Southern   Boule.   to  The  Bd.  Pub.   Service  is  reported   to  have  awarded 

Locust  Ave.,  etc.,  with  asphalt  blocks— o.  Continental  the  contract  for  constructing  Spring  Grove  Ave.  bridge 

Asph.  Pavg.  Co. ;  b,  Cleveland  Trinidad  Pavg.  Co. ;  c,  approaches  to  the  Barber  Asphalt  Paving  Co.,  at  $10,- 

Hastings  Pavt.  Co. :  541^   and   the   contract  for  improving  Calhoun   St.  to 

Asph.   bl.,   13,530  sq.   yds...    $L59          $1*64          JlV  »!>«  KIrchner  Construction  Co.,  at  $36,112. 

Concrete,  2,000  cu.  yds 6.32           6.40           6.00  Lorain,  O. — Bids  are  wanted  May  29  for  furnishing 

New   curb,   2,550   ft 95             .98           1.00  material   and   draining,  grading,   curbing,  and  paving 

Old  curb  reset,  3,000  ft 25             .27             .25  with  brick   on   portions   of  3  streets.     J.   J.   Mahony, 

Totals    $37,325     $38,298     $37,760  City  Clk. 

Asph.  blocks.  Southern  Boule. — 138th  to  174th  Sts. 

V   •          r  s.      "^  /^ +j           -4-i                                  Mi+J        K,          -2  >* 

m3            o  ^       W  .g^-,         _£jtw          tioQ            -C        'O'"         iPo*        -^    .          fSzj            _;« 

■      S"             «  ^        rt     ■  So          "o           «0           M»         ■Err         2S          .03           •"-,             3_ 

flO        ""§      rt'O  go       So      00       »o      &S      5o       e^       £§           .0 

Co        j<i_        .1^  .0       ^o       >to       "m       •,-,       -=0       r^o       vn         Bo 

SS        So     =3  go-      Soo       £0-      S-t      |o       2''^       £-3       %v'         g^- 

Continental  Asphalt  Paving    Co.   $0.30  $1.50  $0.30  $0.95  $0.25  $0.25  $0.04  $0.50  $0.07  $1.64  $6.40    $1.75 

John  L.  Robertson 45     3.00       .45  .99       .30       .25         05       .60       .09     1.79     5.60      2.00 

Hastings  Pavt.   Co 01     2.50       .10  .99       .25       .25       .05       .70       .05     1.57     6.32      2.00 

Cleveland  Trinidad  Paving  Co. .  .      1.00     1.00       .20  .90       .27       .23       .10       .70       .10     1.80     5.75      3.00 

Totals — Continental,  $274.708 ;  J.  D.  Robertson,  $281,548 ;    Hastings    Co.,    $264,195 ;    Cleveland    Co., 
$281,726. 

New  York,  N,  Y. — The  following  bids  were  opened  Apr.  27  by  L.  F.  Haffen,  Pres.  Bronx  Boro.,  for  grad- 
ing, setting  curbs,  etc.,  in  White  Plains  Road  from  Morris  Parn  Ave.  to  city  line : 


■a 


■o 


4> 


T>i                    •             ^  13                   .  "              * ■"             ^  ^            aTJ              O,                  a,                    S 

So         So         tod        So  ao        To        •§-'         §0        ^•"        J^          x> 

ao         '^S         SS        So  Wm        .00         =0         Bg        £0        ~o          xs 

SS        m^        S-,        ,,■*  fro"        fe"         ^2        _rio         "^o         "^S          ^ 

St--        g*        =0        l«  IS         £*         £■=-        -30        j-f-.        >  «          -So 

gt-            |rH            Em         .g;^  2;^            g;-*            Q*            Bj^            S-            S«               O*" 

T.   E.   &  Thos.   Crlmmins.. $0.50     $2.10     $0.45     $0.80  $0.28     $0.70     $2.50     $4.00     $1.00     $2.00      $100.00 

F.    Thllemann,    Jr 45       1.70         .50         .85  .26         .60       1.50       5.00       3.00       4.00           65.00 

Jas.  Malloy   &   Co.. 90          .90          .30         .80  .30         .65       3.25       5.00       1.50       2.25          40.00 

Totals — Crlmmlns,  $593,595 ;  Thllemann,   $550,825  ;  Malloy,  $420,478. 

The  following  bids  were  opened  same  time  and  place  Lackland,    0. — See     "Sewerage    and    Sewage    Dis- 

for  grading,  curbing,  etc. — a,  John  J.  Hart  Co.  ;  6,  F.  posal." 

G    vTrmilye  (low^$f3''27T)  ■''e"tfeo°T  Bailey' •''"'"'*'  BowUno   Green,    O.-Bids   will   be   received  bv   the 

G.  V«'-^'^y^s  '^^»J3,271^    e    Geo    I    Ba^^e^  ^^    ^                          ^^^  srB.A\ug    draining,  maca4mlz- 

^>^c  01,.      TTioi  1O1U.0  >.»  xiuowu  u>/»u».  jjjg   ^^^   coustructlug   an   earth   or    dirt   roadbed  ad- 

■o        "d        ,                        S       .  jacent  to  macadam   roadbed   on  portions    of    3  high- 

:>>       .>>      fj-d        .              j^      gji^        »"'o  ways.     B.  C.  Harding,  Co.  Aud. 

g"      K^      1.^       Sti       «o      T^       ^3  Cleveland,  O. — It  is  stated    that    bids  are    wanted 

J30      "o       a  S       ""^      "<=■      * «        2  §  May  16  for  draining  and  paving  with  brick  on  Wood- 

ti<=.     t°.      =0       sS       fe'^.      so        ^o  lawn  Ave.     W.  P.   Rice  Engineering  Co.,  752  Society 

hm      gcc       5;to       gco       ^n      go        Qrt  lor  savings. 

a $0.48  $1.57     $0.70  $0.25  $0.63  $3.00  Findlay,  O. — J.  W.  S.  Rlegle,  City  Engr.,  writes  that 

6 1.08     1.18 75       .23       .60     3.00  C.  B.  Hall  &  Son,  of  Findlay,  on  Apr.  27  received  the 

c 40     1.75  $0.40       .80       .24       .55     1.50  contract  for  3,360   sq.  yds.  paving  on  Defiance  Ave., 

d 50     1.50       .01        .65       .23       .55     1.00  at  $1.23  per  sq.  yd.     ifaterlal :   Hocking  Vallev  block 

e 1.10     1.10       .12       .69       .23       .62     1.50  on  8-ln.  rolled  stone,  with  Portland  cement  flU. 

Ryer  Aye. — Burnside  Ave.  to  E.  183d  St. 

•6    ■          .  4j             .+i                           « 

S"                   go                 6j"  S-                  «0                  -C"                   -§3                 ^«                        fe*i 

flO              "■*             S'o  (,o            'am             j=o               ?u            —v.                 So 

■Wl-                       .i^rH                     J3rH  ^l^                       j^CO                        S.CD                          ^  ,*                       >  t^                             qO 

t;03              )i^           —'O  s®             S~,-              fm               >.'2             t  2                 Sio 

^SC                     ^rH                   grf  g^                    g_(                     grt                      Qrt                    «m                          ^-l 

F.  v.  Smith  Contr.  Co.  .  .$0.50         $1.50          $0.40         $d!80         $0.24         $0.60          $2.00  $1.00             .... 

P.  J.  Duffy    (lowest) 50            1.55              .01  .05              .22              ..50            1.00              .50            $5.00 

John   J.    Hart   Co 46            1.50              .10  .70              .25              .60            2.50            1.00            40.00 

F.   Thllemann,    Jr 40            1.75              .60  .80              .24              .55            1.50            1.50             ■ 

I'eter   Handlbode,   Jr 1.20           1.20               ..  .65             .20             .50           1.00           1.25               .01 

E.  182d  St. — Arthur  Ave.  to  Boston  Rd. 

9,800           S,im           30.000           S.iOO  S2.150           5,550              750                160                1,000 

F.  v.  Smith  Contr.  Co $1.40          $0..50         $0.80         $0.24         $0.60          $2.00  $1.00             

F.   Thllemann,   Jr $0.50            1.25              .6.1  .80              .24              .53            1.50            1.00              

John  J.  Hart  Co 50            1.60    .          .35  .70              .25              .63            2.50            1.00         $40.00 

W.   F.  Murray 99              .99              .32  .89              .24              .62            2.00            1.00            27.00 

Totals— Smith,  $41,406  ;  Thllemann,  $49,089  ;  Hart,  $42,609 ;  Murray,  $43,899. 
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FiHdla^,  O. — The  City  Council  has  adopted  an  or- 
dinance to  pave  with  vitrified  biock  on  a  portion  of 
Elm  St..  at  an  estimated  cost  of  $7,411. 

OU  City,  Pa. — Bids  are  wanted  May  11  for  improv- 
ing Hoffman  Ave,  repaving  Main  St.  and  grading  and 
paving  the  gutters  of  Smedley  St. ;  probable  cost,  ?30,- 
000.     S.  W.  Barnhart,  Compt. 

Barritburg,  Pa. — Bids  are  wantrt  May  12  for  par- 
ing with  either  sheet  aspbaltum.  asphaltum  blocks, 
Tttrlfled  brick,  on  a  concrete  base.  Warren's  bitu- 
minous macadam  waterproof  pavement,  or  other  pave- 
ment, and  curbing  with  either  granite,  marble,  blue- 
stone,  medlna  stone  or  steel  on  portions  of  8  streets. 
Cbas.  McConkey,   Highway   Comr. 

Eatton,  Pa. — The  Co.  Comrs.  are  reported  to  have 
taken  preliminary  steps  toward  the  building  of  a  pub- 
lic road  from  Easton  to  Bath,  a  distance  of  about  11 
miles,  and  estimated  to  cost  $66,000. 

yo*hville,  Tenn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Dalla»,  Tex. — The  City  Council  has  passed  an  ordi- 
nance authorizing  the  paving  of  a  portion  of  12th  and 
10th  .^ves.  and  a  portion  of  Tth  St.,  at  an  estimated 
cost  of  J35.000. 

DalUu,   Tet. — Judge   Lauderdale  has    declared    the 
good    roads    election,    held    recently,    legal,    and    has 
.authorized    the    Co.    Comrs.    to    issue    $500,000    good 
roads  bonds. 

ClmrtottcsHlle,  To. — It  is  stated  that  bids  will  be 
received  by  the  St.  Improv.  Com.  until  May  19  for 
laying  30.000  sq.  yds.  of  bituminous  macadam,  brick 
or  granite  block  pavement.  De  Mott  &  Wlnfree, 
Engrs.,  City   Hall. 

Sorfolk,  Va. — The  Mayor  has  approved  the  ordi- 
nance appropriating  $21,926  for  improving  certain 
streets. 

Ballard,  Wath. — T.   Ryan  &  Co.,  of  Seattle,  are  re- 

Sorted   to  have  submitted  the  lowest  bid  for  paving 
ailard    Ave.   and   constructing  cement  sidewalks,    at 
$37,670. 

Tacotmt,  Wash. — N.  L.  Taylor,  City  Engr.,  writes 
that  bids  for  paving  about  26,000  sq.  yds.  with 
asplialt  In  DisL  No.  63,  which  were  to  have  been 
opened  Apr.  10,  and  all  similar  paving  improvements, 
have  been   Indefinitely  postponed. 

Jas.  Lee  has  secured  the  contract  for  the  18th  St. 
improvement,  which  Includes  1,486  sq.  yds.  concrete 
sidewalk  and  24,696  ft.  curb  and  gutter  for  $5,375. 

Miltcaukee,  Wi*. — The  paving  of  3d  St.  with  brick 
is  reported  contemplated. 

Superior.  Wis. — The  Bd.  of  Aldermen  is  reported  to 
have  under  consideration  the  paving  of  Bway.  with 
asphalt. 

The  Council  has  authorized  the  Bd..  of  Pub.  Wks.  to 
take  preliminary  steps,  toward  paving  with  asphalt  on 
a  portion  of  Ogden  Ave.  and  has  authorized  the  City 
Engr.  to  report  upon  the  paving  with  sandstone  on 
8th  St.  from  Tower  Ave.  to  Omaha  freight  depot. 

Madison,  Wis. — Bids  will  be  received  May  22  by  the 
Street  Assessment  Com.  for  fnrnishlng  material  and 
macadamizing  a  portion  of  Washington  Ave.  O.  S. 
Norsman,  City  Clk.  • 

Chatham,  On*. — It  is  stated  that  bids  are  wanted 
Hay  11  for  paving  with  asphalt  on  various  streets. 
W.  G.  Merritt,  City  Clk. 

POWER  PLANTS,  GAS  AND   ELECTRICITY. 

Stockton,  Cal. — The  American  River  Electric  Co.  is 
stated  to  have  applied  to  the  Bd.  of  Supervs.  for  a 
franchise  along  the  roads  in  this  county.  The  power 
plant  is  to  be  located  on  American  River  near  Plaeer- 
viile.  and  the  line  will  run  down  mother  lode  to  San 
Andreas.     A  branch  from  there  will  run  to  Stockton. 

Ridgefleld,  Conn. — Geo.  E.  Benedict,  Boro.  Clk., 
writes  that  an  electric  light  plant  will  probably  be 
constructed  here.  Thos.  E.  Wing,  20  Nassau  St., 
N.  Y.  City,  N.  Y.,  is  reported  Interested. 

South  IforaalJe,  Conn.- — A.  B.  Winchester,  Gen. 
Supt  Electric  Wks.,  writes  that  bids  will  be  received 
about  May  12  for  the  construction  of  an  electric  light 
plant.     Specifications  now  ready. 

Uilford,  Del. — Theo.  Townsend,  Clk.  of  Council, 
writes  tliat  it  was  voted  Apr.  27  to  issue  $20,000 
bonds  for  electric  light,  paving  and  water  works  Im- 
provements. 

Decatur,  III. — It  Is  stated  that  the  Decatur  Gas  Co. 
will  expend  about  $20,000  In  improving  Its  plant  this 
summer. 

Aurora,  III. — Local  press  reports  state  that  plans 
tiave  been  completed  for  the  power  bouse  of  the  Fox 
Elver  Light,  Heat  &  Power  Co.,  which  will  cost  with 
equipment  about  $100,000. 

BhelbvviUe,  III.— The  Shelbyvllie  Water  &  Light 
Co.  is  stated  to  have  secured  the  city  contract  for 
ten  years.  The  cost  of  each  hydrant  for  a  yr.  will 
be  $30 ;  arc  lights,  $60  ea. ;  Incandescent  lights,  $18 
each.  The  company  will  expend  $15,000  in  improv- 
ing its  plant 

Ashley,  III. — The  citizens  are  reported  to  have  vot- 
ed to  issue  $5,000  electric  light  bonds. 

South  Bend,  Ind. — The  South  Bend  &  Elkhart 
Power  Co.  Is  preparing  to  construct  a  transmission 
line  from  the  Hen  Island  Dam  to  South  Bend,  Jas. 
DuShane,  Secy.,  South  Bend. 

Anderson,  Ind. — A  press  report  states  that  bids  will 
be  received  by  the  City  Clk.  May  12  for  improving 
and  enlarging  the  city  electric  light  plant,  at  a  prob- 
able cost  of  $75,000. 

Bristol,  Ind. — Attorney  Jai.  DuSbane,  of  South 
Bend,  representing  the  Bristol  Power  Co.,  is  reported 
to  be  securing  options  along  St.  Joseph  River.  The 
company  intends  building  a  water  power  near  Bristol. 

Indianapolis,  Ind. — The  Marlon  County  Htg.,  Light 
&  Power  Co.  is  reported  to  be  asking  for  bids  for  the 
construction  of  a  plant  in  Northwestern  Ave. 

Shelbv,  la. — It  Is  stated  that  bids  will  probably  be 
received  May  18  for  installing  a  city  gas  plant,  esti- 
mated to  cost  $5,000.  About  3  miles  of  mains  will  be 
InsUIled.     H.  D.   Reed,  Mayor. 


Atlantic,  la. — The  City  Council  is  reported  to  be 
considering  a  proposition  to  transmit  electric  powei 
to  the  water  works. 

Des  Moines,  la. — See  "Public  Buildings." 

Outhrie  Center,  la. — Prof.  G.  W.  Bissell,  of  Ames, 
has  been  employed  to  prepare  plans  for  an  electric 
light  plant  for  the  Guthrie  Center  Electric  Light  Co. 

Beechmont,  Ky. — The  Village  Improv.  Society  (Jas. 
B.  Short,  Pres.)  Is  reported  to  be  considering  the  con- 
struction of  an  electric  light  plant  and  sewerage  sys- 
tem, and  also  some  paving. 

ifonroe.  La. — Water  and  light  bonds  amounting  to 
$60,000  are  reported  sold. 

Jackson,  Mich.— The  Jackson  &  Battle  Creek  Power 
Co.  is  reported  incorporated,  with  a  capital  of  $100,- 
000,  by  J.  H.  Bootes,  Chas.  Zang,  and  others,  to  fur- 
nish light  and  powef  in  Jackson  and  Calhoun  Counties. 

Fosaton,  Minn. — Bids  will  be  received  May  18  by 
Common  Council  for  furnishing  and  delivering  f.  o.  b. 
cars  a  direct-connected  and  combined  125-H.-P.  sim- 
ple non-condensing  engine  and  generator.  Generator 
must  be  not  less  than  90-Kw.  capacity,  220-voIt,  direct- 
current.     W.  E.  Black,  Village  Recorder. 

Duluth,  Minn. — Local  press  reports  state  that  the 
Zenith  Furnace  Co.  will  construct  a  gas  plant  here, 
to  cost  about  $400,000. 

Spring  Grove,  Minn. — Bids  will  be  received  June  2 
by  F.  B.  Joerg,  Village  Recorder,  for  $5,500  electric 
light  bonds. 

Rochester,  Mipn. — The  Rochester  Gas  Co.  is  report- 
ed to  be  having  plans  prepared  for  Improvements  to 
its  system. 

Cape  Girardeau,  Mo. — Thos.  Fox,  Supt.  Cape  Gir- 
ardeau Water  &  Electric  Co.,  writes  that  about  $15,000 
will  be  expended  in  improvements,  to  be  done  by  day 
work. 

Great  Falls,  Mont. — The  citizens  voted  Apr.  25  to 
grant  a  25-yr.  franchise  to  John  D.  Ryan  &  Go.  for 
an  electric  light  plant  and  street  railway,  and  City 
Council  on  Apr.  27  passed  the  necessary  ordinances 
for  same.     C.  W.  Swearingen,  City  Engr. 

Belgrade,  Mont. — Alex.  Freeman,  of  Bozeman, 
Mont.,  is  stated  to  have  petitioned  for  a  franchise 
for  water  works  and  an  electric  light  plant. 

Lincoln,  Neb. — Bids  will  be  received  May  25  by 
Beman  C.  Fox,  City  Treas.,  for  $65,000  street  lighting 
bonds. 

Laurel  Springs,  N.  J. — The  Electric  Light  Co.  of 
the  Township  of  Clementon,  has  been  incorporated 
with  Jacoby  Ludy,  Pres.,  and  Jos.  Borden,  Secy.  The 
company  will  light  Laurel  Stirings,  Overbrook  and 
Lindenwold. 

Dunkirk,  N.  T. — The  Bd.  of  Water  Comrs.  has  de- 
cided to  put  in  a  300-Kw.  generator  and  outfit  for 
city  lighting,  to  be  used  for  lighting  the  outskirts  of 
the  city,  not  now  covered  by  electric  light. 

Clinton,  N.  T. — Thos.  F.  McBrlde,  of  Clinton,  has 
purchased  the  old  grist  mil'  and  property  adjacent  at 
Mlllburn,  near  Clinton,  with  the  intention  of  devel- 
oping a  power  plant.  The  property  is  located  on 
Orlskany  Creek. 

Eoosick  Falls,  N.  Y. — The  Schaghtlcoke  Electric 
Co.  has  been  incorporated  by  Geo.  E.  Greene,  B.  H. 
Llbby  and  H.  J.  Greene,  with  a  capital  of  $30,000,  to 
develop  water  power  about  one  mile  below  Schaghtl- 
coke In  Rensselaer  County  on  Hooalck  River.  The 
company  proposes  to  construct  a  tunnel  and  build 
a  dam  35  ft.  high. 

Albany,  N.  Y. — In  the  supply  bill,  there  is  reported 
to  be  an  item  for  $65,000  for  the  purpose  of  construct- 
ing an  electric  light  plant,  to  light  the  Capitol. 

Schuyler,  N.  Y. — The  Watklns  Illuminating  Co. .  Is 
about  to  petition  the  Bd.  of  Trus.  for  a  franchise  to 
pipe  the  streets  and  furnish  village  with  gas. 

New  York,  N.  Y. — Bids  will  be  received  May  19  by 
Robt.  Grier  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  tor  furnishing  and  delivering  street  lamps. 
Boulevard  globes,  tops  and  reflectors,  bridge  globes, 
tops  and  reflectors,  miner  lanterns  and  -globes,  lamp 
potets,  brackets,  frames,  cross-heads,  fire  a.larm  lan- 
terns an^*oIlce  globes. 

Marion,  N.  O.-— Col.  Sinclair  Is  stated  to  have  se- 
cured a  franchise  for  an  electric  light  plant. 

Bismarck,  N.  D. — See  "Electric  Railways." 

Cooperstown,  N.  D. — C.  J.  Lucken  &  Co.  are  stated 
to  have  petitioned  for.  a  franchise  for  a  gas  plant. 

Cincinnati,  0. — Henry  W.  Sage,  Secy.  Cincinnati 
Gas  &  Electric  Co.,  writes  that  It  was  voted  May  4 
to  Increase  the  capital  stock  by  $2,000,000  for  Im- 
provements and  extensions. 

Cleveland,  0. — C.  E.  Phelps,  Jr.,  of  Baltimore,  Md., 
Is  reported  to  be  here  for  the  purpose  of  advising 
with  the  city  officials  In  regard  to  the  establishment 
o£  a  municipal  electric  light  plant.  He  estimates  the 
cost  of  establishing  a  municipal  electric  light  plant 
for  Cleveland  at  $400,000.  An  ordinance  has  been  in- 
troduced in  Council,  providing  for  the  Issue  of  $200.- 
000  bonds  for  the  purpose  of  constructing  an  electric 
light  and  power  station. 

Oolurribus,  0. — The  contract  for  the  erection  of  a 
building  for  the  municipal  electric  light  plant  has 
been  awarded  to  D.  W.  McGrath,  of  Columbus,  for 
$68,675.  Bids  for  poles  and  wires  still  under  consid- 
eration. 

Hubbard,  0. — The  citizens  are  reported  to  have  vot- 
ed to  issue  $10,000  bonds  for  an  electric  light  plant. 

Heppner,  Ore. — A.  M.  Slocum  will  Install  an  elec- 
tric plant  at  his  mill  to  utilize  water  power  and 
transmit  electric  power  to  this  city.  The  plant  com- 
plete will  cost  $20,000. 

Carry,  Pa. — Bids  are  wanted  June  1  for  lighting 
the  streets  of  the  city  with  16  l,200-c.-p.  enclosed  arc 
lights,  and  80  65-c.-p.  series  Incandescent  lights  or 
In  place  of  the  65-c.-p.,  300  25-c.-p.,  Incandescent 
lights,  and  the  furnishing  of  50  16-c.-p.,  Incandescent 
lights  In  the  City  Bldgs.  Nevln  B.  Dickson,  City 
Engr. 


Upper  Mcrion  Township,  Pa. — The  Upper  Merlon 
Electric  Light  Co.  has  been  incorporated  to  furnish 
heat  and  light  for  Upper  Merlon  Township ;  capital, 
$10,000.  Directors :  Edw.  H.  Wert,  C.  Ramond 
Fritcher  and  Herbert  F.  Harris,  all  of   Ilarrlsburg. 

Pottstouri,  Pa. — The  Town  Council  has  appointed  a 
Com.,  with  L.  W.  Z.  Fillmen  as  Chmn.,  to  consider 
the  construction  of  water  works  and  an  electric  light 
plant. 

Harrisburg,  Pa. — Bids  are  wanted  May  11  for  light- 
ing the  highways,  streets,  and  avenues  with  electricity 
for  1,  2,  3  and  5  yrs.  commencing  June  1,  1904.  Geo. 
A.  Hoverter,  Chmn.  Joint  Com.  on  Water  and  Light. 

Lancaster,  Pa. — A  press  report  states  that  a  syndi- 
cate of  Philadelphia  capitalists,  consisting  of  Ervln 
Lyndall,  John  I.  Kyle,  and  others,  are  about  to  apply 
to  the  State  Dept.  for  charters  for  3  companies  to 
develop  water  power  In  Coleraln,  Providence  and  Con- 
estoga  Township. 

Pittsburg,  Pa. — The  Manufacturers  Light  &  Heat 
Co.  on  April  28  organized  with  H.  B.  Beatty,  Pres., 
and  H.  B.  Selbert,  Secy.  The  company  is  also  report- 
ed to  have  decided  at  this  meeting  to  authorize  the 
awarding  of  contracts  for  the  pipe  line  to  be  con- 
structed from  Pittsburg  to  the  W.  Va.  fields.  It  will 
be  a  20-ln.  pipe  and  will  be  60  miles  In  length,  and 
cost  about  $3,000,000.  It  will  be  let  In  2  sections, 
one  contract  for  the  pipe,  the  other  for  the  construc- 
tion work. 

Ogden,  Utah. — Chas.  Pulver  Is  reported  to  be  mak- 
ing surveys  for  a  power  plant  and  pipe  line  on  Chalk 
Creek,  Filmore. 

Martinsville,  Ta. — The  Town  Council  will,  accord- 
ing to  press  reports,  receive  bids  until  May  23  for  a 
franchise  to  use  the  streets  for  poles,  wires  and  other 
appliances  for  the  transmission  of  electric  power. 
The  party  to  whom  franchise  is  granted  is  required 
to  establish  and  operate  an  electric  power  plant  of 
not  less  than  650  H.-P.  and  an  electric  lighting  plant, 
the  price  to  be  paid  by  town  for  each  2,000  c.p.  elec- 
tric arc  light  being  $75  per  yr.  The  plant  to  be  In 
operation  within  6  months  from  award  of  franchise. 

Wenatchee,  Wash. — Arthur  Gunn,  of  the  Wenatchee 
Development  Co.,  is  stated  to  have  secured  controlling 
Interest  In  the  Wenatchee  Light  &  Power  Co.,  and  will 
shortly  put  in  a  large  plant  and  furnish  light  and 
power  for  this  city.  Mission  and  Leavenworth.  L.  V. 
Wells,  Mgr. 

Northport,  Wash. — -T.  A.  Winter  and  Saml.  Douglas, 
of  Colvllle,  have  petitioned  the  City  Council  for  a  30- 
yr.  franchise  to  put  In  an  electric  system  for  light, 
power  and  fuel. 

Ballard,  Wash. — The  City  Council  has  passed  a 
resolution  leasing  the  municipal  plant  to  the  Kil- 
bourne-Clark  Co.  The  ne'w  company  agreed  to  main- 
tain a  pumping  station  in  connection  with  the  light 
plant,  having  a  capacity  of  350,000  gals,  daily,  and 
pump  200,000  gals,  daily  for  use  of  city. 

Wheeling,  W.  Va. — Bids  are  wanted  May  12  for  im- 
proving the  city  electric  light  works.  C.  B.  Cooke, 
City  Engr, 

Onalaska,  Wis. — The  La  Crosse  Gas  &  Electric  Co. 
is  planning  to  extend  its  electric  lines  to  Onalaska, 
and  will  petition  the  City  Council  for  a  25-yr.  fran- 
chise. 

Ladysmith,  Wis. — A  press  report  states  that  the 
Ladysmith  Light  &  Power  Co.  contemplates  construct- 
ing a  dam  across  Flambeau  River  near  Ladysmith. 

Cedarburg,  Wis. — It  Is  stated  that  bids  are  wanted 
May  15  for  $11,000  electric  light  bonds.  W.  P. 
Jochem,  Mayor. 

Kingston,  Ont. — See  "Electric  Rys." 

ELECTRIC  RAILWAYS. 

Whittier,  Cal. — -It  Is  stated  that  bids  are  wanted 
June  1  for  an  electric  street  railway  franchise.  Wal- 
ter B.  Butler,  City  Clk. 

Fresno,  Cal. — Wm.  G.  KerchofE,  Pres.  of  the  Pacific 
Light  &  Power  Co.,  has  purchased  the  Fresno,  Bel- 
mont &  Yosemite  R.  R.  and  the  Fresno  R.  R.,  both 
operated  by  horses.  It  is  reported  to  be  the  inten- 
tion to  equip  both  lines  with  electricity. 

Wallfngford,  Conn. — The  House  has  passed  a  resolu- 
tion incorporating  the  Wallingford  Tramway  Co.  The 
company  Is  authorized  to  build  from  Wallingford 
south,  through  North  Haven  to  Montowesc.  Incor- 
porators :  Walter  J.  Leavenworth,  Frank  A.  Wallace, 
both  of  Wallingford. 

Hartford,  Conn. — The  Woodbury  &  Seymour  St.  Ry. 
Co.  has  been  chaj-tered  to  build  an  electric  railway  In 
Woodbury,  Southbury,  Oxford  and  Seymour;  capital, 
$400,000.  Incorporators :  Floyd  F.  Hitchcock,  of 
Woodbury;  Chris.  Strobei,  of  Waterbury,  and  Fred. 
L.   Averll,  of  Branford. 

Washington,  D.  C. — The  Chesapeake  Beach  Ry.  Co. 
has  under  consideration  the  subject  of  converting  Its 
line  Into  an  electric  railway. 

Winchester,  III. — The  City  Council  has  granted  a 
franchise  to  the  Jacksonville  Traction  Co.,  which  will 
build  an  electric  railway  between  Winchester  and  Jack- 
sonville. 

Belleville,  III. — The  City  Council  has  granted  fran- 
chises to  the  Belleville  &  Mascoutah  Electric  By.,  the 
Belleville  &  Freeburg  Electric  Ry.,  and  to  the  Inter- 
urban  Electric  Ry.  Co. 

Kewance,  III. — It  has  been  decided  to  Increase  the 
capital  of  the  Kewanee,  Cambridge  &  Geneseo  Ry.. 
which  has  In  contemplation  the  construction  of  an 
electric  railway  to  connect  Kewanee,  Cambridge  and 
Geneseo,  from  $100,000  to  $850,000. 

Sterling,  III. — The  contract  for  constructing  about 
17  miles  of  the  Sterling,  Dixon  &  Eastern  Electric 
Ry.  is  stated  to  have  been  awarded  to  the  Columbia 
Constr.  Co.,  of  Milwaukee,  Wis.  About  17  miles  of 
road  are  to  be  built. 

Marion,  Ind. — It  Is  reported  that  the  Union  Trac- 
tion Co.,  of  Indiana  (A.  J.  Black,  Ch.  Engr.,  Ander- 
son) will  begin  work -this  summer  on  an  electric  rail- 
way from  Ft.  Wayne  to  Indianapolis  by  way  of  Hunt- 
ington,  Warren,  Marlon,  Elwood  and  Noblesvllle. 
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Shelhyville.  Ind. — The  Shelbyvllle  Traction  Co.  is 
reported  to  have  made  arrangements  for  extending  its 
line  from  Shelhyville  to  Greensburg,  a  distance  of 
20  miles. 

Anderson,  Ind. — The  Union  Traction  Co.  has  secured 
franchises  at  Winamac  and  North  Judson  for  Its  line 
from  Logansport  to  Hammond,  which  will  connect 
with  the  Lake  system  at  Hammond  and  the  Indian- 
apolis &  Northern  at  Logansport.  Franchises  have 
also  been  secured  in  all  principal  points  from  Logans- 
port to  Chicago,  including  Koyai  Center,  Valparaiso, 
Hobart  and  Hammond. 

Hartford  City,  Ind. — The  Council  has  granted  the 
Eastern  Indiana  Traction  Co.  a  50-yr.  franchise  for  a 
single  track  interurban  line  from  the  east  to  the  west 
corporation  line. 

Mculisnn,  Ind. — In  about  sixty  days  the  Madison, 
Greensburg  &  Indianapolis  Ry.  Co.  expects  to  be  ready 
to  let  contracts  for  furnishing  the  equipment  and  con- 
structing its  proposed  line :  30  miles  of  line  are  to  be 
Ijullt.  Richard  Johnson,  Pres. ;  Lincoln  V.  Cravens, 
Secy. 

Richmond,  Ind. — The  Eastern  Indiana  Traction  Co. 
and  A.  H.  Lama  &  Co.,  New  York  bankers,  have  closed 
a  deal  for  the  construction  of  86  miles  of  electric  rail- 
way between  Richmond  and  Marion. 

Plainfleld,  Ind. — The'  Indianapolis-Plainfleld  Ry.  Co. 
is  planning  to  extend  its  lines  to  Greencastle  this 
summer. 

Indianapolis,  Ind. — The  Union  Traction  Co.  has  se- 
cured franchises  at  Winamac  and  North  Judson  for 
its  line  from  Logansport  to  Hammond. 

Sullivan,  Ind. — The  Western  Indiana  Traction  Co. 
has  applied  for  a  franchise  in  Sullivan.  The  company 
has  already  secured  franchises  in  VIncennes,  and 
through  Brucevllle,  Blcknell,  Freelandvllle  and  Oak- 
town,  and  through  County. 

South  Bend,  Ind. — The  Mayor  has  vetoed  the  fran- 
chise recently  granted  to  the  Chicago  Air  Line  Elec- 
tric Ry.  Co.  and  the  Council  has  sustained  the  veto. 

Decatur,  la. — It  Is  stated  that  rights  of  way  are  be- 
ing secured  to  Tekamah  for  the  Omaha  &  Decatur 
Northern  Electric  Ry.  This,  the  first  section  of  the 
road  to  be  built,  will  be  18  miles  long.  The  power 
station  and  repair  shops  will  be  located  at  Decatur. 
P.  B.  Gordon,  of  Decatur,  Pres. ;  A.  M.  Anderson,  of 
Tekamah,  Secy. 

Des  Moines,  la. — The  Des  Moines  City  Ry.  has  com- 
pleted plans  for  the  construction  of  several  extensions 
of  Its  lines  within  the  city  limits.  One  of  these  will 
be  from  19th  and  Crocker  Sts.  to  the  coal  mines  in 
North  Des  Moines. 

Columbia,  Ky. — The  Columbia  Interurban  Ry.  Co. 
has  been  organized  here,  with  a  capital  of  flo.OOO. 
Prof.  W.  K.  Azblll,  Pres. ;  C.   S.  Harris,  Secy. 

Louisville,  Ky. — The  Louisville  Interurban  Ry.  Co., 
organized  to  build  the  suburban  extension  of  the 
Louisville  Ry.,  has  about  secured  all  rights  of  way 
for  its  line  between  Louisville  and  Valley  Station. 

Laurel,  Md. — The  Laurel  Traction  Co.  has  secured 
a  franchise  for  the  fconstruction  of  a  third-rail  electric 
railway  in  Laurel.  Chas.  L.  Fox  and  Chas.  J.  Barth, 
of  Philadelphia,  Pa.,  are  reported  interested. 

Cumberland,  Md. — The  City  Council  has  granted  a 
franchise  to  the  Cumberland  Electric  Ry.  Co.  to  extend 
its  line  over  Wineow  St.,  Oldtown  Road,  Thomas,  Sec- 
ond and  Harrison  Sts. 

Frederick,  Md. — Surveys  are  now  being  made  for  the 
proposed  Frederick,  Legore  &  Gettysburg  Electric  Ry. 

Worcester,  Mass. — The  Worcester  Consolidated  St. 
Ry.  Co.  Is  having  a  survey  made  for  an  extension  of 
its  line  to  Tatnuck. 

.  Paxton,  Mass. — Geo.  E.  Macomber,  of  Augusta,  Me., 
a  street  railway  promoter,  has  been  In  conference  with 
residents  of  Paxton  and  Barre  relative  to  the  con- 
struction of  an  electric  railway  between  those  towns 
and  Worcester. 

Worcester,  Mass. — -The  Worcester  Consolidated  St. 
Ry.  Co.  Is  securing  options  on  land  between  Worcester 
and  Leominster,  over  which  It  proposes  to  build  a 
second  line  to  Leominster.  R.  T.  Laffln,  Mgr., 
Worcester. 

It  Is  reported  In  Worcester  and  In  Providence, 
R.  I.,  that  the  Western  Rhode  Island  Co.,  of  which 
Geo.  W.  Prentice,  of  Providence,  Is  a  promoter.  Is  to 
build  connections  necessary  for  a  line  between  Provi- 
dence by  way  of  Webster,  Mass.  Several  miles  of 
track  will  have  to  be  built. 

Pepperell,  Mass. — The  Pepperell  &  Ayer  St.  Ry.  Co. 
Is  to  be  organized  to  build  an  electric  t-ailway  through 
Ayer,  Groton,  Pepperell  and  Dunstable  to  a  point  on 
the  N.  H.  line  near  Ilollis  :  length  of  road  to  be  12 
miles ;  capital  $120,000.  Wm.  S.  Murray,  of  Boston  ; 
Loring  N.  Farnum,  of  North  Andover,  and  Everett  E. 
Tarbell,  of  Pepperell,  are  Interested. 

Jackson,  Mich. — W.  H.  Hall,  Jr.,  of  the  Hanover 
Natl.  Bank  of  New  York,  N.  Y.,  and  W.  A.  Foote,  of 
the  Jackson  &  Suburban  Traction  Co.,  are  said  to 
have  organized  a  company  to  complete  the  connection 
of  the  Jackson  &  Battle  Creek  Ry.  east  of  Jackson  to 
Detroit. 

Ilazlehurst,  Miss. — Plans  are  being  discussed  for 
building  an  electric  railway  from  Ilazlehurst  to  Gal- 
latin, DentvlUe,  Barlow,  Brown's  Wells.  R.  P.  Will- 
ing, Jr.,  Is  reported  Interested. 

Oreat  Falls,  Mont. — See  "Power  Plants,  Gas  and 
Electricity." 

Anaconda,  Mont. — The  Anaconda  Copper  Mining  Co., 
which  operates  the  local  electric  railway,  contemplates 
making  extensive  improvements  In  the  system. 

Nashua.  Ji.  H. — The  Golf's  Falls.  Litchfield  &  Hud- 
son Ry.  Co.  has  perfected  Its  organization,  and  will 
proceed  with  the  work  of  perfecting  arrangements  for 
building  Its  proposed  line.  The  road  will  extend  from 
Hudson  to  Manchester.  Isaac  N.  Carter,  of  Litchfield, 
I'res. ;  John  J.  Baker,  of  Hudson,  Treas. 

Long  Branch,  N.  J. — A  franchise  has  been  granted 
to  the  Monmouth  County  Electric  Co.  to  operate  a 
double  track  line  on  Bway.  and  a  single  track  on  3d 
Ave. 


Penn  Yan,  N.  Y. — The  Lake  Keuka  &  East  Side  R.  R. 
Co.  has  been  Incorporated  to  build  an  electric  railway 
from  Penn  Yan  to  Keuka ;  capital,  $130,000.  J.  C. 
Harris,  of  N.  Y.  City,  and  M.  F.  Shepard,  of  Penn  Yan, 
are  among  the  incorporators. 

Jamestown,  N.  Y. — It  Is  stated  that  the  Jamestown, 
Chautauqua  &  Lake  Erie  U.  B.  (C.  M.  Harrison,  Supt., 
Jamestown),  which  runs  from  Jamestown  to  West- 
field,  Is  to  be  converted  Into  an  electric  railway. 

Troy,  N.  Y. — The  Railroad  Commissioners  have 
granted  a  certificate  to  the  Forest  Park  Railroad  Asso. 
to  construct  a  street  railway  from  the  tracks  of  the 
United  Traction  Co.  on  Pawling  Ave.  to  Iforest  Park 
Cemetery. 

Buffalo,  N.  Y.— The  United  Light,  Power  &  Trac- 
tion Co.,  of  Buffalo,  has  been  Incorporated ;  capital, 
$500,000.  Directors:  Louis  B.  Grant  and  Ashle'y  T. 
Cole,  of  N.  Y.  City;  Jos.  B.  Mayor,  of  Buffalo,  and 
others. 

Olens  Falls,  H.  Y. — The  Hudson  Valley  Ry.  Co.  Is 
stated  to  have  acquired  property  and  franchises  of 
North  River  Ry.  Co.,  which  was  organized  to  build 
an  electric  railway  from  Saratoga  to  Glens  Falls. 
The  Hudson  Valley  Railway  Company  will  begin  lay- 
ing rails  In  Saratoga  at  once'.  Addison  B.  Colvin, 
Pres. 

Oneida,  y.  Y. — The  Oneida  Ry.  Co.  Is  stated  to  have 
secured  a  franchise  for  extension  of  Its  line  through 
Canastota. 

Bismarck,  N.  D. — The  State  Bd.  of  Capital  Comrs. 
Is  having  plans  prepared  for  the  street  car  line  from 
State  Capitol  to  depot.  The  power  plant  will  be  In- 
stalled at  Capitol,  and  will  Include  a  light  and  heat- 
ing plant  for  building. 

Youngstown,  O. — Bids  are  wanted  May  20  for  grad- 
ing and  constructing  2%  miles  of  electric  railway 
track  for  the  Mahoning  Valley  Ry.  Co.  J.  M.  Walker, 
Engr.,  Hazel  &  W.  Federal  Sts. 

Oklahoma  City,  Okla. — The  Oklahoma  Electric 
Company  has  been  Incorporated  to  build  an  electric 
railway  to  conne"t  Oklahoma  City,  Norman,  El  Reno 
and  Shawnee ;  capital,  $1,000,000.  Incorporators  :  F. 
B.  Zlegler,  Wm.  Young,  J.  S.  Alexander,  and  others. 

Lawton,  Okla.  Ter. — The  Lawton  St.  Ry.  Co.  has 
been  Incorporated.  Besides  operating  street  cars  the 
company  will  furnish  power  for  lighting  and  commer- 
cial purposes ;  capital,  $600,000.  W.  J.  Pearson,  of 
New   York,  N.  Y.,  Is  one  of  the  incorporators. 

Wilkesbarre,  Pa. — The  Wilkesbarre  &  Wyoming  Val- 
ley Traction  Co.  has  decided  to  spend  $200,000  on  bet- 
terments to  Its  system  during  the  coming  year. 

York,  Pa. — The  York  County  Traction  Co.  will  ex- 
tend Its  line  to  Shrewsbury.  The  people  of  Crayley- 
ville  have  asked  company  to  build  an  extension  to 
that  place. 

Shenandoah,  Pa. — A  charter  has  been  granted  to  the 
Shenandoah  &  Suburban  Electric  St.  Ry.  Co.  (capital, 
$75,000)  to  build  a  5-mIIe  line  between  Shenandoah 
&  Rlngtown.  Dr.  D.  J.  Langton,  Pres. ;  J.  S.  Haus- 
wlck,   Secy. 

Connellsville,  Pa. — The  Pittsburg,  McKeesport  & 
ConnellsvIUe  Electric  Uy.  Co.  has  filed  with  the  Re- 
corder a  plan  for  the  proposed  extensions  from  Fair- 
chance  to  the  Pennsylvania-West  Virginia  State  line 
via  Haydentown,  Ruble  and  Woodbridgetown,  and  from 
Falrchance  to  Smlthfield  and  across  Georges  Township. 

West  Pittston,  Pa. — The  Boro.  Council  has  under 
consideration  an  ordinance  granting  a  franchise  to 
the  Lackawanna  Island  St.  Ry.  Co.,  which  seeks  to 
operate  an  electric  railway  on  Luzerne  Ave.,  and  from 
SturmervlUe  to  Pittston. 

Siegfried,  Pa. — All  rights  of  way  have  been  secured 
for  the  Siegfried  &  Danlelsvllle  St.  Ry.  Surveys  have 
been  completed  to  Danlelsvllle,  and  are  now  being 
made  to  Palmerton  and  Bowmans. 

Dillsburg,  Pa. — The  Boro.  Council  has  granted  a 
franchise  to  the  Star  Electric  By.  Ce.,  which  has  se- 
cured rights  of  way  from  Mechanlcsburg  to  Wells- 
vllle. 

Mt.  Pleasant,  Pa. — Surveys  are  completed  for  the 
new  line  of  the  Mt.  Pleasant,  Unity  &  Baggaley  St. 
Ry.  Co.     It  will  be  16  miles  In  length. 

Lancaster,  Pa. — The  Conestoga  Traction  Co.  has 
decided  to  make  surveys  for  an  extension  of  the  New 
Holland  branch  to  Terre  Hill,  a  distance  of  about  5 
miles.     Frank  S.  Given,  Gen.  Mgr.,  Lancaster. 

Fairhaven,  Wash. — The  Whatcom-Skagit  Interurban 
Ry.  Co.  recently  incorporated  for  the  purpose  of  build- 
ing an  electric  railway  through  this  county,  has  or- 
ganized, with  S.  M.  Day,  Pres.,  and    A.    H.    Wright, 

Secy. 

Whatcom,  Wash.— The  Whatcom-Skagit  Interurban 
Ry.  Co.  has  been  Incorporated  by  Geo.  G.  Shelton, 
Thos.  Tyler  and  others,  to  build  two  roads,  one  to 
connect  La  Conner,  Mt.  Vernon  and  Edison,  the  other 
to  connect  Demlng,  Sumas  and  Lynden. 

Parkersburg,  W.  Va. — The  County  Court  has  grant- 
ed a  franchise  to  the  Willlamstown  &  Moundsvllle 
Electric  R.  R.  Co. 

Wheeling,  W.  Va. — The  Willlamstown  &  St.  Mary's 
R.  R.  Co.  has  secured  partial  franchises  from  coun- 
ties and  towns  through  which  the  line  will  pass.  The 
line  starts  at  Willlamstown,  and  runs  to  Moundsvllle, 
a  distance  of  about  80  miles. 

Morgantown,  W.  Va. — The  Morgantown,  Fairmont 
&  Cheat  River  St.  Rv.  Co.  has  been  Incorporated,  with 
a  capital  of  $750,060,  by  Davis  Elklns,  Jos.  H.  Mc 
Dermott,  and  others.  About  20  miles  of  road  will  be 
constructed. 

La  Crosse,  Wis. — A  bill  has  been  passed  granting 
the  La  Crosse  &  Black  River  Falls  Ry.  Co.  the  right 
to  dam  Black  River  3  miles  above  the  falls.  The  com- 
pany plans  to  construct  an  electric  railway  from  La 
Crosse  to  Black  River  Falls. 

Kaukauna,  Wis. — Wm.  Phillips,  of  Kaukauna,  Wis., 
and  others  have  secured  a  right  of  way  for  the  East 
Shore  Interurban  Electric  Ry.  from  Fond  du  Lac  to 
Kaukauna. 


Kingston,  Ont. — The  promoters  of  the  Ontario  Elec- 
tric Ky.  are  said  to  have  decided  upon  developing 
power  by  damming  Trent  River  at  Glen  Miller,  T 
miles  from  Trenton. 

Quebec,  Que. — The  following  bills  were  adopted  by 
the  Quelle  Legislature  during  Its  last  session,  ended 
April  25  1903  ;  Acts  Incorporating  the  St.  George  Biec- 
trie  Ry.  Co.,  Valleyfield  Electric  Tramway  Co.,  Kober- 
val  Electric  Ry.  Co.,  and  Levis  County  Electric  Ry.  Co. 

RAILROADS. 

Brilliant,  Ala. — The  Stockholders  of  the  Canton, 
Aberdeen  &  Nashville  R.  R.  Co.  have  decided  to  ex- 
tend the  line  from  its  present  terminus  near  Brilliant, 
through  Winston  and  Lawrence  Counties  to  the  Missis- 
sippi line. 

Duke,  Ala. — A  corps  of  engineers  are  reported  to  be 
making  a  survey  for  an  extension  of  tne  Seaboard 
Air  Line  from  Duke  to  Gadsden,  a  distance  of  about 
14  miles.  W.  W.  Gwathmey,  Jr.,  Ch.  Engr.,  Ports- 
mouth, Va. 

East  St.  Louis,  III. — The  St.  Louis  Valley  K.  R.  Co. 
has  been  Incorporated,  with  a  capital  of  $5,500,000, 
to  build  from  East  St.  Louis,  111.,  to  Cairo,  111.,  with 
branches  and  spurs  necessary,  the  projected  line  go- 
ing through  the  Counties  of  St.  Clair,  Monroe,  Ban- 
dolph,  Jackson,  Union  and  Alexander. 

Sailor  Springs,  III. — Right  of  way  for  the  Toledo, 
St.  Louis  &  New  Orleans  R.  R.  Co.  Is  stated  to  have 
been  secured  through  Sailor  Springs,  Clay  County  and 
Rlnard. 

Dubuque,  la. — The  Iowa,  Illinois  &  Missouri  Ry.  Co., 
recently  Incorporated  to  construct  a  steam  short  line 
from  Dubuque  to  St.  Louis,  is  reported  organized  with 
Geo.  T.  Cram,  of  St.  Louis,  Mo.,  Pres.,  and  T.  J.  Me- 
dlll,  of  Rock  Island,   111.,  Secy. 

Olenwood,  Minn. — The  contract  for  about  125  miles 
of  new  line  Is  reported  to  have  been  awarded  by  the 
Ch.  Engr.  of  the  Soo  System  to  Richards,  Lundeen  & 
Co.,  of  Minneapolis.  The  new  line  will  extend  from 
Glenwood  through  Alexandria  and  northward  through 
White  Earth  Reservation. 

Veu>  York,  N.  Y. — Mayor  Low  has  approved  the 
Park  Ave.  Improvements  contemplated  by  the  N.  Y. 
Central  &  Hudson  River  R.  R.  The  Improvements  in- 
clude the  depression  of  the  Central  tracks  north  of 
42d  St.,  a  system  of  viaducts  for  foot  and  vehicle 
traffic,  the  Improvement  of  the  Park  Ave.  tunnel,  and 
the  Introduction  of  electric  motors  which  will  carry 
all  trains  to  and  from  Harlem  River.  Hennlng  Fern- 
strom,  Ch.  Engr.,  N.  Y.  City.  , 

Schenectady,  N.  Y. — It  is  stated  that  the  N.  Y.  Cen- 
tral &  Hudson  R.  R.  Co.  Is  planning  to  construct  a 
belt  line  between  Schenectady,  Albany  and  Troy.  Hen- 
nlng Fernstrom,  Ch.  Engr.,  N.  Y.  City. 

Conneaut,  0. — The  South  Shore  Terminal  Co.,  of 
Cleveland,  has  been  Incorporated,  with  a  capital  of 
$10,000,  by  H.  C.  Burreil,  I.  N.  Oakes,  and  G.  A. 
Resek.  The  eastern  terminus  of  the  steam  railway 
will  be  at  or  near  Conneaut,  and  the  other  at  or  near 
Toledo,  passing  through  Ashtabula,  Lake,  Cuyahoga, 
Lorain,  Erie,  Sandusky,  Ottawa,  Wood  and  Lucas- 
Counties. 

Ashtabula,  O. — The   South   Shore    Terminal    B.    R.  • 
Co.,  of  Cleveland,  has  been  Incorporated,  with  a  cap- 
ital  of  $10,000,  to   construct  a  standard  gauge   rail- 
road from  Ashtabula  to  Toledo.     Harry  C.  Burreil,  I. 
N.   Oakes   and   G.   A.   Black   are  among    the   Incorpo-j 
raters. 

Lisbon,  O. — It  Is  reported  that  the  Wabash  man- 
agement will  construct  a  new  line,  to  be  known  as  the 
Pittsburg,  Lisbon  &  Western  R.  R.,  from  Lisbon  to 
a  connection  with  the  Wheeling  &  Lake  Erie,  at 
Minerva,  O.,  and  northward  to  a  connection  with  the' 
Salem  B.  R.  at  Salem,  O.,  a  distance  of  about  30  miles. 
An  overhead  bridge'  will  be  constructed  about  a  mile 
east  of  Salem ;  probable  cost  of  Improvements,  $1,500,-. 
000.     Jos.  Ramsey,   Jr.,  Pres.,  St.   Louis,  Mo. 

Latrobe,  Pa. — According  to  press  reports  about 
$3,000,000  is  to  be  expended  by  the  Pennsylvania  R. 
R.  Co.  (W.  H.  Brown.  Ch.  Engr.,  Philadelphia)  In  re- 
gradlng  and  eliminating  sharp  curves  on  the  Pitts- 
burg division  of  main  line  at  Derry  Summit  between 
Latrobe  and  Millwood.  It  is  also  reported  that  bids 
have  been  Invited  for  the  work. 

Williamsport,  Pa. — It  Is  stated  that  the  Delaware 
&  Hudson  R.  R.  Co.  (Jas.  McMartln,  Ch.  Engr..  A1-. 
bany,  N.  Y.)  will  build  the  Blnghamton  &  Southern 
B.  B.,  which  will  run  from  Williamsport  to  Blngham- 
ton. 

Pratt,  Wis. — The  Superior  &  Southeastern  R.  R.  has 
been  incorporated,  by  John  E.,  George  C.  and  Leslie 
E.  Glover,  of  New  Richmond,  and  H.  C.  Baket,  of 
Hudson,  to  construct  a  railroad  from  Pratt. 

Chippewa  Falls,  Wis. — Articles  of  incorporation  of- 
the  Chippewa  Falls,  Phillips  &  Northwestern  R.  R. , 
Co.  are  stated  to  have  been  adopted  and  filed  with  the 
Secy,  of  State  at  Madison.  , 

Parkersburg,  W.  Va. — The  Kanawha  &  Northern  Ry. 
Co  of  Ivydale,  has  been  Incorporated  to  build  a  rail-- 
road  from  east  side  of  Elk  River  at  mouth  of  Otter 
Creek  to  Parkersburg;  capital,  $10,000.  Incorpora- 
tors •  V.  L.  Black  and  Angus  W.  McDonald,  of  Char- 
leston, W.  Va. ;  J.  W.  Angus,  Elizabeth,  N.  J.,  and 
others. 

Kingwood,  W.  Va. — A  charter  has  been  granted  to' 
the  Hardman  Branch  R.  R.  Co.  to  run  a  line  from 
Kingwood  to  Halleck  ;  capital,  $5,000.  Incorporators: 
Hugh  McNeil.  Jr..  of  Baltimore,  Md.  ;  John  J.  Baum- 
gartner,    of   Westminster,    Md.,    and    others. 

Wheeling,  W.  Va. — A  press  report  state's  that  the 
Baltimore  &  Ohio  R.  R.  Co.  (J.  M.  Graham,  Ch.  Engr., 
Baltimore,  Md.)  has  completed  arrangements  for  the- 
erection  of  a  $50,000  depot  in  this  city,  and  will  also 
expend  $1,000,000  in  building  an  elevated  road  through 
the  city  from  east  to  west. 

Jiicaragtia,  C.  A. — The  Great  Central  R.  R.  Co.  has 
been  incorporated  to  construct  a  railroad  from  the 
head  of  navigation  on  Coco  River,  Nicaragua,  to  con- 
nect with  the  National  Ry.  of  Managua,  and  also  to- 
construct  a  main  line  through  Honduras  Into  Salva- 
dor :  capital,  $10,000,000.  Directors  :  Robt.  PItcairn, 
of  the  Pennsylvania  Co. ;  Thos.  B.  RIter,  D.  M.  Clem- 
son  of  the  Carnegie  Co.,  and  others,  all  of  Pittsburg, 
Pa. 
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Morelia,  Merico. — Powell  &  Mason,  of  Baltimore, 
Md.,  are  stated  to  have  secured  the  contract  for  build- 
ing and  equipping  the  Movelia  &  Tacambaro  It.  K., 
recently  incorporated  with  a  capital  of  $6,000,000. 
At  Iraquato  the  new  road  will  run  south  to  Movelta, 
via  Turnandlro.  and  to  Arlo,  which  will  be  the  west- 
ern terminus:  6o-lb.  steel  rail  will  be  used.  Contract 
reported  to  be  about  *2,000,000. 

MoHtrtal,  Que. — It  Is  reported  that  plans  have  been 
prepared  for  the  elevation  of  Grand  Trunk  It.  K.  (J. 
Hobeon,  Ch.  Engr..  Montreal  i  Jrom  St.  Henry  to  Bona- 
venture  Station,  which  will  cost  aliout  $2,500,000. 

PUBLIC  BUILDINGS. 

Little  Rock,  Ark. — Press  reports  state  that  Bckle  & 
Mann,  of  St.  Joseph.  Mo.,  will  supervise  the  erection 
of  the  $2,000,000  State  house  of  Arkansas.  The  leg- 
islature Is  stated  to  have  i>assed  bill  providing  for 
same. 

San  Diego,  Cat. — See  "Water." 

La  Grange.  Ga. — It  Is  stated  that  bids  are  wanted 
by  the  Co.  Comrs.  until  July  13  for  erecting  a  court 
bouse.  A.  J.  Bryan  &  Co.,  Archts.,  1104  Hennen  Bldg., 
New  Orleans,  La. 

BelleciUe.  III. — Bids  are  wanted  May  16  for  erect- 
ing a  3-storv  addition :  also  Installing  an  electric  ele- 
vator for  the  St.  Eliiabeth  Institute.  Address  Rev. 
Louis    illnsses. 

Winchetier,  Tnd. — Bids  arc  wanted  May  13  for 
erecting  the  First  Presbyterian  Church.  Crapsey  & 
Lamm,  Archts.,  76  Groton  Bldg.,  Cincinnati,  O. 

Lafapette,  /n<J. — Bids  will  be  received  by  W.  S. 
Haggard,  Pres.  Bd.  Trus.,  State  Soldiers  Home,  for  a 
system  of  either  hot  water  or  steam  heating  for  the 
Institution:  probable  cost  of  work,  $35,000.  W.  F. 
H.  Gosa,  of  Lafayette,  Consulting  Engr. 

A'oi-oino.  Ind. — All  bids  were  rejected  for  erecting 
the  Carnegie  Library,  being  in  excess  of  the  $25,000 
appropriation.     New  bids  will  be  received. 

/ndianapolM,  Ind. — Local  press  reports  state  that 
bids  will  be  received  May  13  by  the  Bd.  of  Pub.  Wks. 
for  Improvements  at  the  east  market,  including  iron 
work,  on  which  bids  are  to  be  submitted  separately. 

Ur»  Moines,  la. — ^The  plans  of  Engr.  C.  L.  Finley, 
employed  by  State  Capitol  Comn.  to  prepare  for  new 
work  on  State  Capitol,  have  been  approved,  and  the 
Comn.  will  soon  let  contracts  for  the  work.  The 
Capitol  will  be  completely  overhauled  and  new  plumb- 
ing and  an  electric  lighting  system  Installed  ;  probable 
cost  of  work,  $75,000. 

'  Det  Uoinet,  la. — Jas.  Rowson  &  Son,  of  Iowa  City, 
Is  stated  to  have  received  the  contract  for  erecting  a 
portion  of  the  city  library,  for  $56,800. 

Dubugue,  la. — Martin  Beer,  1301  Clay  St.,  Is  pre- 
paring plans  for  a  $60,000  building  for  the  Sisters  of 
St.   Francis. 

Clinton,  la. — Bids  are  wanted  May  20  for  erecting 
a  library.  G«o.  B.  Pbelt>s,  Secy.  Bd.  of  Trus.  of  Free 
Pub.  Library. 

Boaton,  Mass. — Geo.  F.  Clarke',  Secy.  Park  Comrs., 
writes  that  contracts  for  erecting  (o)  3  stone  san- 
itary buildings,  and  (b)  brick  storehouse  (bids  opened 
Apr.  27)  have  been  awarded  as  follows:  (a),  John  A. 
Rooney.  $13.8f»5,  and  (ft),  Chas.  H.  Dodge  Constr. 
Co.,  $10,455,  both  of  Boston. 

Laterence,  Mass. — Governor  Bates  has  signed  the 
bill  to  allow  the  further  expenditure  of  $50,000  on 
the  old  Court  House,  and  work  will  be  begun  at  once 
on  the  remodeling,  the  building  to  be  ready  for  use 
for  th*  Sept.  term  of  court. 

Lansing,  Mich. — The  Bd.  of  State  Auditors,  accord- 
ing to  local  press  reports.  Is  receiving  bids  until  May 
13  for  heating  the  State  Capitol. 

Manchester.  \.  H. — Alfred  A.  Collins,  of  Danville. 
N.  H.,  and  Frank  E.  Kaley,  of  Mllford,  N.  H.,  have 
been  appointed  a  committee  to  have  charge  of  erect- 
ing the  union  armory  for  Manchester ;  appropriation, 
$48,000. 

Concord,  N.  H. — Dr.  C.  P.  Bancroft,  Supt.  State  Hos- 
pital, writes  that  the  contract  for  erecting  additions 
to  the  Kumford  and  Chandler  BIdgs.  (bids  opened  Apr. 
28)  has  been  awarded  to  Head  &  Dowst,  of  Manches- 
ter, N.   H.,  for  $52,2.35. 

Brooklyn,  y.  Y. — Bids  will  be  received  May  11  by 
the  State  Bd.  of  Armory  Comn.  at  the  Capitol,  Al- 
bany, for  constructing,  plumbing  and  heating  In  con- 
nection with  additions  and  betterments  at  the  47th 
Iteglment  Armory.  G.  I*.  Ilelns,  State  Archt.,  Albany  ; 
MaJ.  Gen.  Chas.  F.  Boe,  Chmn. 

Tiev)  York,  2f.  Y. — The  contract  for  the  Scarlet 
Fever  Pavilion  at  the  Wlllard  Parker  Hospital  (bids 
opened  May  5)  has  been  awarded  to  John  Monks  & 
Sons,  130  Water  St..  for  $22,700.  F.  D.  Bell,  Chief 
Clerk,  Dept.  of  Health. 

Albany,  Ji.  Y. — Bids  will  be  received  May  18  by  the 
Bd.  of  Contract  and  Supply  for  furnishing  material 
for  erecting  a  contagious  disease  hospital,  including 
beating,  plumbing  and  drainage  work,  electrical  work, 
etc     I.  Wacbgman,  C'Ik.  of  Bd 

Ogdenshurg,  y.  Y. — Bids  will  be  received  May  13  by 
tbe  State  Comn.  In  Lnnacy,  at  the  Capitol,  Albany, 
for  alterations  to  steam  plant  at  St.  Lawrence  State 
Hospital,  Ogdensburg.     T.  E.  McGarr,  Secy. 

Brooklyn,  .V.  y. — Bids  will  be  received  May  20  by 
J.  Edw.  Swanstrom.  Boro.  Pres.,  for  furnishing  ma- 
terial for  repalra  and  alterations  to  certain  rooms  In 
tbe  Borough  Hall ;  cost  according  to  press  reports, 
$50,000. 

Youngstoicn,  O. — Bids  will  be  received  May  23  (re- 
adrertlsement)  by  the  City  Comrs.  for  furnishing  ma- 
terial for  erecting  a  Are  station  on  MadLson  Ave.  and 
Elm  St.  E.  B.  Thompson,  Archt.,  Diamond  Blk.  ;  C.  E. 
Cross,  Clk. 

Cleveland,  O. — Bids  will  be  received  May  27  by  the 
Pnb.  Library  Bd.  for  furnishing  material  and  erect- 
ing a  library  on  Willson  Ave.  and  Marquette  St.,  In- 
clodlng  ventilating,  heating,  plumbing,  sewers,  gas  fit- 
ting, (tructural  Iron  and  steel  work,  ^ectrlc  wiring, 
etc.  W.  R.  Watterson,  Archt.,  1203  New  England 
Bldg.     Harry  Dlzon,  Secy. 


Marion,  O. — C.  F.  Schwelnfurth,  of  Cleveland.  Is 
stated  to  have  been  selected  to  prepare  plans  for  an 
edifice  for  the  Congregation  of  the  Free  Baptist 
Church ;  probable  cost,  $25,000. 

Harrisburg,  Pa. — Local  press  reports  state  that 
bids  will  be  received  about  May  15  for  erecting  the 
U.  C.  Cathedral,  which  Is  to  replace  the  present  pro- 
Cathedral  on  State  St.  Geo.  1.  Lovatt,  Archt.,  Phil- 
adelphia, Pa. 

Harrisburg,  Pa. — Bids  are  wanted  May  14  for  erect- 
ing a  fire  house.  Geo.  W.  Lutz,  Ch.  Engr.,  Fire  Dept., 
No.  16  N.  2d  St. 

Lancaster,  Pa. — A  correspondent  writes  that  bids 
are  being  received  for  the  Episcopal  Parish  House. 

Hometeood,  Pa. — It  is  stated  that  the  Congregation 
of  the  St.  James  Memorial  Episcopal  Church  will  erect 
an  edifice  at  Kelly  and  Collier  Sts.,  to  cost  about 
$75,000.     Carpentlo  &  Crocker,  Archts. 

Pittsburg,  Pa. — R.  M.  Trimble,  Ferguson  Bldg.,  Is 
reported  to  be  receiving  bids  for  the  erection  of  a  3- 
story  building  at  Federal  St.  and  Vine  Alley  for  the 
Pittsburg  Free  Dispensary  :  estimated  cost,  $50,000. 

Olumpia,  Wash. — Bids  will  be  received  .May  12  by 
the  State  Capitol  Comn.  for  Installing  an  automatic 
system  of  heat  regulation  and  forced  ventilation,  ac- 
cording to  the  plans  and  specifications  prepared  by 
W.  A.  Ritchie,  Archt.,  Spokane  :  D.  B.  Garrison,   Secy. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Atlanta,  Oa. — W.  F.  Denny,  Prudential  Bldg.,  is  re- 
ported to  be  preparing  plans  for  a  2-story  brick  resi- 
dence to  be  erected  at  Washington  and  Clark  Sts.,  for 
Jacob  Elsas ;  probable  cost,  $20,000. 

Chicago,  III. — It  Is  stated  that  the  building  of  the 
Fulton  St.  Wholesale  Market  Co.  at  Fulton  and  Peoria 
Sts.,  recently  damaged  by  fire,  will  be  rebuilt ;  prob- 
able cost,   $50,000. 

Ottutmca,  la. — Bids  are  wanted  May  10  for  erect- 
ing a  6-story  and  basement  office  building  on  Market 
and  Main  Sts.     Frank  Fiedler,  Archt.,  Summer's  Bldg. 

Lexington,  Ky. — Richards,  McCarty  &  Bultord,  of 
Columbus,  O..  are  stated  to  have  completed  plans  for 
a  building  to  be  erected  at  Short  and  Mill  Sts.  for 
the  Security  Trust  &  Safety  Vault  Co. ;  probable  cost, 
$100,000. 

Cambridge,  Mass. — The  Cambrldgeport  Savings 
Bank  is  to  erect  a  new  building  at  cost  of  $100,000. 
Chamberlain  &  Blackall  are  the  architects. 

Grand  Rapids,  Mich. — J.  M.  Wood,  of  Detroit,  is  re- 
ported to  be  preparing  plans  for  an  opera  house  to  be 
erected  here,  to  cost  $75,000. 

Detroit,  Mich. — L.  W.  Tuller  Is  reported  to  have 
had  plans  prepared  for  a  6-story  apartment  house  to 
be  erected  at  Jefferson  and  McDougall  Aves. ;  estimated 
cost,  $135,000. 

Kansas  City,  Mo. — Root  &  Siemens,  Postal  Telgh. 
Bldg.,  have  prepared  plans  for  a  brick  store  on  Balti- 
more Ave.  and  10th  St.,  to  cost  about  $60,000. 

Netc  York,  N.  Y. — Press  reports  state  that  the  Erie 
R.  R.  Co.  (C.  W.  Buchholz,  Ch.  Engr.)  will  erect  an 
11-story  office  building  In  connection  with  the  pro- 
posed ferry  house  at  West  and  Chambers  Sts. 

Syracuse,  N.  Y. — ^The  Syracuse  Rapid  Transit  Co. 
(John  E.  Duffy.  Supt.)  Is  to  erect  a  car  house  at  Tall- 
man  St.  and  Cortland  Ave. :  probable  cost,  $50,000. 

Cleveland,  0. — The  Schatzlnger  Dickie  Co.  Is  re- 
ported to  be  preparing  plans  for  a  4-story  brick  apart- 
ment house  to  be  erected  at  E.  Madison  and  Dellen- 
baugh  Aves. ;  probable  cost,  $140,000. 

Lancaster,  O. — J.  B.  Price,  Archt.,  writes  that  the 
contract  for  erecting  a  business  building  at  Columbus 
and  Chestnut  Sts.  (bids  opened  Apr.  28)  has  been 
awarded  to  Wm.  H.  Kober,  of  Lancaster,  for  $18,296. 

Portland,  Ore. — The  Elks  of  this  city  are  stated  to 
have  decided  to  erect  a  6-story  lOOxlOO-ft.  building  at 
7th  and  Stack  Sts.,  at  a  cost  of  $100,000. 

Pittsburg,  Pa. — The  Germanla  Savings  Bank  Co. 
(A.  E.  Niemann,  Cashier)  is  reported  interested  In  the 
erection  of  an  18-story  office  building  at  Wood  and 
Diamond   Sts.  ;  probable  cost,  $1,500,000. 

.Tohn  Omraert  is  reported  to  have  purchased  a  site 
at  Forbes  St.  and  Murray  Ave.  for  a  residence,  to  cost 
$25,000. 

Delaware  M'atergap,  Pa. — It  is  stated  that  the  Dela- 
ware &  Lackawanna  R.  It.  Co.  (L.  Brush,  Ch.  Engr., 
Hoboken,  N.  J.)  will  reljulld  the  depot  recently  de- 
stroyed by  fire  at  a  cost  of  $20,000. 

McKeesport,  Pa. — It  Is  stated  that  the  Noble  Livery 
&  Undertaking  Co.  (C.  L.  Noble,  Pres.),  recently  In- 
corporated with  a  capital  of  $100,000,  will  erect  a 
building  at  9th  Ave.  and  Market  St.,  to  cost  about 
$60,000. 

Waco,  Tex. — Reports  state  that  bids  will  be  received 
May  17  for  erecting  a  Masonic  Temple. 

Galveston,  Tex. — Parlln  &  Orendorff  Co.  are  report- 
ed to  have  decided  to  rebuild  their  building  recently 
destroyed  by  fire.  The  structure  will  be  50x200  ft., 
probably   7-story ;   approximate    cost,   $75,000. 

Wheeling,  W.  Va. — Plans  have  been  drawn  by  the 
Wheeling  Traction  Co.  (C.  E.  Flynn,  Gen.  Sunt.)  for 
a  car  house  at  42d  St.  The  building  will  be  165  ft.x 
40  ft. 

Mannington,  W.  Va. — The  Star  Opera  House  Co.,  of 
Mannington.  W.  Va.,  Is  reported  Incorporated,  with  a 
capital  of  $100,000,  to  erect  a  building  at  Jefferson 
Ave.  and  3th  St. ;  brobable  cost  $60,000.  Incorpora- 
tors :  T.  S.  Ryner,  J.  O.  Henry  and  others,  all  of  Man- 
nington. 

New  Yobk,  N.  Y. 

97  Cannon  St,  2  6-story  br  tenemts  and  stores ; 
total  c,  $76,000 :  o  &  b,  Abraham  Elterman ;  a,  G  F 
Pelham. 

Clinton  and  Henry  Sts,  C-story  br  tenemt  and 
stores ;  c,  $45,000 ;  o,  Merberg  Bros :  a,  Sass  &  Small- 
helser. 

Ave  C  and  10th  St,  6-story  br  tenemt  and  stores ; 
c,  $40,000 ;  o  &  b,  II  Kohn ;  a,  G  F  Pelham. 


Houston  St  and  Ave  D,  6-story  br  tenemt  and 
stores ;  c,  $55,000 :  o,  S  Stelner ;  a,  Sass  &  Small- 
heiser. 

5th  Ave  and  llth  St,  10-story  br  tenemt;  c,  $375,- 
000 :   o,   W   E    Finn ;   a,   Henry   Andersen. 

324  E  lUth  St,  2  Ostory  br  tenemts  ;  total  c,  $80,- 
000 :   o,  Leonor   Spielberger :  a,   Sass  &  Smallhelser. 

14  E  82d  St,  4-story  dwell:  c,  $25,000:  o,  Mrs 
Edith  A   Straleln  ;  a,  C  P  H  Gilbert ;  b,  Bunn  &  Nase. 

Madison  Ave  and  107th  St,  5  6-story  br  tenemts ; 
total  c,  $290,000;  o  &  b,  Weinsteln  Bros;  a,  G  F 
Pelham.  ^ 

Brooklyn,  N.  Y. 

Prospect  PI  and  Nostrand  Ave,  4-story  br  stores 
and  tenemt ;  c,  $20,000 ;  o,  J  Strauss  &  S  Charig ;  a, 
W  Debus. 

8th  Ave  and  9th  St,  4-story  br  fiat ;  c,  $25.000 ;  o, 
J  Wilson  ;  a,  Pohlman  &  Patrick. 

Winnipeg,  Man. — The  Canadian  Northern  R.  R.  Co. 
Is  stated  to  have  decided  to  erect  a  depot  at  Main  St. 
and  Bway.  The  building  will  be  6-8tory,  .SOO-ft. 
structure.     E.  Langham,  Purchasing  Agent,  Winnipeg. 

SCHOOLS. 

Denver,  Colo. — The  Bd.  of  Educ.  Is  stated  to  have 
purchased  a  site  at  llth  Ave.  and  S.  15th  St.  for  a 
12-room  school  house. 

.  New  Haven,  Conn. — See  "Paving  and  Roadmaking." 

Athens,  Ga. — Plans  and  specifications  for  the  new 
library  university  of  Georgia  are  now  ready  for  bid- 
ders.    Haralson  Bleckley,  Archt.,  Atlanta. 

Leu-iston,  Idaho. — The  Council  is  stated  to  have  au- 
thorized the  Bd.  of  Educ.  to  Jssue  $35,000  bonds  for 
the  erection  of  a  school  In  the  Normal  Hill  Dist. 

Chicago,  III. — The  following  contracts  have  been 
awarded  for  erecting  McKlnley  High  School,  for  which 
bids  were  received  by  Com:  on  Bldgs.  and  Grounds, 
Bd.  Educ,  on  Apr.  24  :  To  Wm.  A.  Pope,  70  Lake  St., 
for  steam  heating,  $17,247  ;  Andrews  &  Johnson  Co., 
256  W.  Washington  St.,  ventilating,  $14,695;  Thos. 
Conlln  PI.  &  Htg.  Co.,  3978  Cottage  Grove  Ave.,  plumb- 
ing and  gas  fitting,  $20,834 ;  Johnson  Temp.  Cont. 
Co.,  411  Dearborn  St.,  heat  regulation,  $2,050,  and 
Cuthbert  &  Black,  Roval  Ins.  Bldg.,  electric  wir- 
ing, $7,537.  T.  J.  Waters,  Ch.  Engr.  Bd.  Educ,  710 
Tribune  Bldg. 

Henry  Worthmann.  625  W.  Chicago  Ave.,  Is  stated 
to  have  prepared  plans  for  a  $3."i.O00  school  to  be 
erected  at  W.  Chicago  Ave.  and  Lincoln  St.  for  St. 
John's  Congregation.  • 

Jtock  Island,  III. — Local  press  reports  state  that 
bids  are  wanted  May  12  for  enlarging  the  Erlcson 
school,  tor  which  $20,000  has  been  recently  Issued. 

Bedford,  Ind. — Bids  are  wanted  May  10  for  an  ad- . 
ditlon  to  a  high  school.     Address  S.  B.  Lowe. 

Sugargrove,  Ind. — Bids  are  wanted  May  18  for  erect- 
ing a  brick  school.     Geo.  Brown,  Archt.,  Lafayette. 

Indianapolis,  Ind. — Press  reports  state  that  bids  are 
wanted  May  28  for  $50,000  school  bonds. 

Ladora,  la. — Bids  will  be  received  May  23  by  W. 
G.  Balr,  Sehy.  School  Bd.,  for  erecting  a  4-room  brick 
and  stone  school.  Prescott  &  Co.,  Archts.,  Marshall- 
town. 

Covington,  Ky. — Bids  will  be  received  May  20  by 
the  Bd.  of  Educ.  for  heating  the  3d  DIst.  SchooL 
Matt.  A.   Heyker,  Clk. 

Baltimore,  Md. — Bids  will  be  received  May  13  by 
the  Bd.  of  Awards  for  erecting  a  boiler,  air  pump  and 
injector  at  the  Baltimore  Polytechnic  Institute.  Thos. 
G.  Hayes,   Pres. 

Boston,  Mass. — Plans  have  been  filed  for  a  3-story 
brick  school;  80x82-£t..  to  be  erected  at  241  St. 
Botolph  St.  Owners :  Home  for  Crippled  Children. 
Builder,  McNeil  Bros..  196  Freeport  St.:  Peabody  & 
Stearns,    Archts.      Estimated   cost,    $100,000. 

Newton  Upper  Falls,  Mass. — Plans  are  about  to  be 
prepared  for  a  new  twelve-room  school  house.  Geo. 
H.    Elder,   Pub.   Bldg.   Comr. 

Red  Winy,  Minn. — .1.  J.  Olson  &  Son.  of  Muskegon, 
Mich.,  is  stated  to  have  received  the  contract  for  erect- 
ing a  building  for  the  Red  Wing  Seminary,  for  $38,687. 

Tyler,  Minn. — Bids  are  wanted  Mav  18  for  $20,000 
bonds  for  School  Dist.  No.  23.  T.  T.  Gronlund,  Clk. 
of  Dist. 

Vailsburg,  N.  J. — Press  reports  state  that  bids  are 
wanted   May    25  for  $30,000  school    bonds. 

Newark,  N.  J. — Bids  will  be  received  May  11  by  the 
Comr.  on  Schoolhouses  of  Bd.  of  Educ.  for  furnishing 
material  for  erecting  additions  to  Central  Ave.,  Charl- 
ton St.,  Oliver  St.  and  Franklin  schools,  including 
ventilating,  heating,  plumbing,  etc.  B.  D.  Argue, 
Secy. 

New  York,  N.  Y. — It  has  been  decided  to  postpone 
the  opening  of  bids  for  the  general  construction  of 
School  No.  37,  Boro.  of  Bronx  (bids  for  which  ware 
to  have  been  received  on  Apr.  27).  New  bids  will  be 
called  for  In  a  few  weeks. 

Contracts  for  Installing  electric  wiring  and  fixtures 
in  schools  (bids  opened  May  4)  have  been  awarded  as 
follows  :  School  No.  183,  Boro.  of  Manhattan,  Abr.  L. 
Saruya,  $5,634;  School  No.  19,  Boro.  of  Brooklyn.  T. 
Fred.  Jackson,  $3,666;  School  No.  34,  Boro.  of  Rich- 
mond, Max  Jakobson,  $2,185. 

Bids  win  be  received  May  18  by  C.  B.  J.  Snyder, 
Supt.  School  BIdgs..  for  Installing  electric  light,  wir- 
ing, fixtures  and  electric  bell  system  in  school  No.  34, 
Boro.   Bronx. 

Brooklyn,  N.  Y. — ^Blds  will  be  received  May  18  by 
C.  B.  J.  Snyder,  Supt.  School  Bldg.,  N.  Y.  City,  for 
alterations,  repairs,  etc.,  to  school  No.  70 :  also  In- 
stalling, ventilating  and  heating  apparatus  in  schools 
Nos.   17    and   CO. 

Long  Island  City,  N.  Y. — Bids  will  be  received  May 
18  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  N.  Y. 
City,  for  sanitary  work  at  Long  Island  City  high 
school,    Boro.    (.Uieens. 

Mayville,  N.  D. — W.  S.  Albrant,  Archt..  Fargo, 
writes  that  the  contract  for  a  3-story  brick  and  stone 
addition  to  the  Normal  School  (bids  opened  Apr.  17) 
has  beeB  awarded  to  Stewart  Wilson,  of  Fargo,  for 
$50,000. 
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Columbus,  O. — Peters,  Burns  &  Pretzlnger,  of  Day- 
ton, are  stated  to  have  prepared  plans  for  a  3-story 
brick  building  for  the  Department  of  Phvsles  of  the 
Ohio  .State  University ;  estimated  cost,  $130,000. 

Toledo,  O. — Bids  will  be  received  May  23  by  the 
Jerusalem  Township  Bd.  of  Educ.  for  erecting  a* brick 
school  on  Corterrail  Itoad.  H.  A.  Schabow,  Township 
Clk. 

Edmond,  Okla.  Ter. — Press  reports  state  that  plans 
will  l>e  received  May  12  by  the  iid.  of  Educ.  for  erect- 
ing a  Normal  School  :  probable  cost,  $25,000.  Uev. 
Kaukln  Is  a  member  of  the  Bd. 

Lancaster,  Pa. — Bids  will  be  received  May  14  by  the 
School  Bd.  for  erecting,  including  ventilating  and  heat- 
ing system,  a  high  school  on  W.  Chestnut  and  N. 
Charlotte  Sts.     D.  McMullen,  Chmn.  Bldg.  Com. 

Philadelphia,  Pa. — M.  W.  Young,  60th  St.  and 
Woodbine  Ave.,  is  stated  to  have  submitted  the  lowest 
bid,  $29,770,  for  the  erection  of  an  addition  to  the 
Pennsylvania  Ave.  School. 

Olassport,  Pa. — Bids  are  wanted  May  16  for  a  6- 
room  addition  and  auditorium  to  the  Olassport  School. 
Clepper  &  Moflit,  Archts.,  308  5th  Ave. 

Allefihenij,  Pa. — Bids  are  wanted  May  20  for  in- 
stalling a  steam-heating  plant  in  the  12th  Ward 
School.     Address  Thos.   Scovllle,  1520  Howard  Ave. 

Beaumont,  Tex. — Glenn  Allen,  of  Waco,  is  reported 
to  be  preparing  plans  for  a  high  school  to  be  erected 
here,  to  cost  $65,000. 

Ashland,  Wis. — It  Is  stated  that  plans  are  being 
prepared  for  a  high  school  to  be  erected  at  Ellis  Ave. 
and  10th  St. ;  probable  cost,  $75,000. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Washington,  D.  C. — Local  press  reports  state  that 
the  following  bids  were  opened  by  ttie  Dlst.  Comrs. 
May  1  for  machine  sweeping  and  flushing  the  streets  ; 
The  Washington  Sanitary  St.  Cleaning  &  Flushing 
Co.,  of  St.  Louis,  Mo.,  bid  Only  for  the  flushing  work 
as  follows  :  For  1  yr.,  35  cts,  per  1,000  sq.  yds.  ;  for 
2  yrs.,  321^  cts.,  and  3  yrs.,  29 V^  cts.,  the  flushing 
to  be  done  with  the  company's  improved  flushing  ma- 
chine. Lilly  &  Robinson,  of  Indianapolis,  Ind.,  and 
Washington,  the  present  contractors  for  machine 
sweeping,  offered  to  do  the  sweeping  and  flushing  as 
follows:  1  yr.,  20  cts.  per  1,000  sq.  yds.  ;  2  yrs.,  20^4 
cts. ;  3  yrs.,  21  cts.  R.  V.  Rusk,  of  Washington,  who 
at  present  holds  the  contract  for  alley  and  unpaved 
street  cleaning  (awarded  contract).  He  bid  only  upon 
the  basis  of  a  3-yr.  contract.  He  offered  to  do  the 
work  for  3  yrs.  at  16  13/16  cts.  per  1,000  sq.  yds. 

•  Chicago,  III. — The  city  is  reported  to  be'  considering 
the  construction  of  a  garbage  crematory  on  the  BTrlde- 
well  grounds.     F.  W.  Biockl,  Comr.  Pub.  Wks. 

South  Bend,  Ind. — The  city  has  contracted  with  the 
Dixon  Garbage  Crematory  Co.,  of  Toledo,  O.,  for  a 
25-ton  cremator,  to  cost  $6,885.  The  city  to  furnish 
the  building. 

Ft.  Banks,  Mass. — See  "Government  Work." 

Hobokcn,  X.  J. — Bids  will  be  received  May  27  by 
the  Mayor  and  Council  for  removing  ashes,  garbage, 
rubbish,  street  sweepings,  etc.,  for  the  ensuing  year. 
Jas.   H.  Londrlean,  City  Clk. 

Niagara  Falls,  N.  Y. — The  Council  is  stated  to  have 
adopted  a  resolution  authorizing  the  Street  Com.,  City 
Engr.  and  Supt.  of  Sts.,  to  prepare  plans  and  specl- 
flcatlons  for  collection  of  garbage,  and  the  City  Clk. 
to  secure  bids  for  same. 

Youngstoicn,  O. — The  Youngstown  Garbage  Co.  pro- 
poses to  enlarge  its  plant,  at  a  probable  cost  of  $5,000. 

GOVERNMENT  WORK. 

mobile,  .1/1. — Bids  are  wanted  May  30  for  furnish- 
ing material  and  labor  neces.sary  for  protecting  Ship 
Island  Light  Station,  Miss.,  and  Pa.ss  Manchac  Light 
Station,  La.  Capt.  Wm.  E.  Cralghlli,  Engr.,  8th 
Light-House   Dlst.,    Mobile. 

Ft.  Logan,  Colo. — Bids  will  be  received  June  1  by 
Lieut.-Col.  J.  W.  Pope,  Ch.  Q.  M.,  Denver,  for  con- 
structing a  gymnasium  and  post  exchange  building  at 
this  post. 

Denver,  Colo. — The  Alfred  Box  Co.,  of  Philadelphia, 
bid  for  a  3-motor  traveling  crane  for  U.  S.  .Mint  Bldg. 
at  Denver  $3,565,  and  the  bids  for  a  45-II.-P.  motor 
eenerating  set  were  received  as  follows  :  Westlnghouse 
Co.,  New  York,  N.  Y.,  $1,550  ;  General  Elec.  Co.,  New 
York,  N.  Y.,  $2,225 ;  Sprague  Elec.  Co.,  New  York, 
N.  Y.,  $2,750  (bids  opened  at  Washington,  D.  C, 
May  5). 

Washington,  D.  C. — Secy.  Root  has  approved  the 
recommendation  of  the  War  College  Bd.  for  the  con- 
struction of  various  buildings  at  army  posts  through- 
out the  United  States.  The  session  of  Congress  ap- 
propriated $6,000,000  for  buildings  and  Improvements, 
$1,000,000  of  which  was  to  be  expended  at  Manila, 
P.    I. 

According  to  local  press  reports,  .L  K.  Taylor, 
Superv.  Archt.,  Treas.  Dept.,  has  sent  invitations  to 
7  architects  to  submit  plans  for  a  post  office  build- 
ing at  Atlantic  City.  Wlthlli  a  few  days  invitations 
will  be  prepared  and  sent  out  for  buildings  In  other 
places.  Under  the  provisions  of  the  Tarsuey  Act,  the 
Superv.  Archt.  may  Invite  architects  to  enter  into 
competition  for  small  Government  buildings,  ranging 
In  cost  from  $50,000  to  $100,000. 

The  contract  for  a  new  fire  and  burglar  proof  elec- 
trically equipped  vault  for  the  cash  room  of  the  Treas- 
urer's office  of  Treas.  Dept,  has  been  awarded  to  the 
Herron-Hall-Marvln   Safe  &  Lock  Co.,  for  $22,000. 

Bids  will  be  received  May  23  bv  Elliott  Woods. 
Sopt.  U.  S.  Capitol  Bldg.  &  Grounds,  for  water  tube 
steam  boilers  for  Senate  wing,  plumbing  and  steam- 
flttlng  materials,  electrical  supplies,  etc. 

Bids  will  be  received  at  the  Dept.  of  the  Interior, 
Washington,  D.  C,  until  May  21  for  constructing  a 
subway  at  the  Government  Hospital  for  the  Insane 
at  Washington.     Thos.  Ryan,  Acting  Secy. 

Chicago,  III, — Elds  are  wanted  May  15  for  furnish- 
ing and  delivering  f.  o.  b.  cars  a  large  quantity  of 
fjcalvanlzed  steel  rooflng,  gutters,  pipe,  etc.  Address 
Maj.  W.  H.  Miller,  Q.   M.,  U.  S.  A. 


Ft.  lUley,  Kan. — The  Junction  City  Electric  Ry, 
Light  &  Ice  Co.,  of  Junction  City,  is  said  to  have 
secured  the  contract  for  the  plans  and  for  furnishing 
current  for  electric  lighting  purposes  at  Ft.  Riley ; 
total  cost  of  plant,  work  and  material  will  be  about 
$75,000.  The  contract  calls  for  6,000  16  c.p.  Incan- 
descent lamps  and  41  arc  lights. 

New  Orleans,  La. — Bids  are  wanted  June  30  for  im- 
proving Southwest  I'ass  of  Mississippi  River,  as  ad- 
vertised in  The  Engineering  Record. 

Baltimore,  Md. — Bids  are  wanted  June  4  for  fur- 
nishing materials  (except  metal  work)  and  construct- 
ing the  Baltimore  Light  House ;  also  on  same  date 
for  the  metal  work,  both  advertised  In  The  Engineer- 
ing Record. 

Boston,  Mass. — The  following  bids  for  dredging  in 
(o)  narrows  of  Lake'  Champlaln,  Vt.  (62,500  cu.  yds.), 
and  (h)  Plattsburg  Harbor,  N.  Y.  (14,250  cu.  yds.) 
were  received  by  Capt.  Harry  Taylor,  Corps  Engrs., 
U.  S.  A.,  May  1,  price  given  per  cu.  yd. :  Daly  &  Han- 
nan  Dredging  Co.,  Ogdensburg,  N.  Y.,  a  and  b,  28  cts. 
P.  W.  Myers  &  Son,  Albany,  N.  Y.,  a,  26 H  cts.;  6,  27 
cts.  Emory  B.  Seward,  1027  Macy  PI.,  N.  Y.  City, 
N.  Y.,  a,  22 V4  cts.;  6,  30  cts. 

Ft.  Banks,  Mass. — Bids  will  be  received  by  T.  E. 
Merrill.  Q.  M.,  Ft.  Banks  (P.  O.  Winthrop),  May  28 
for  constructing  a  garbage  crematory  and  shed. 

Grand  Rapids,  Mich. — Bids  are  wanted  June  5  for 
constructing  steel  hull  and  cabin  for  suction  dredge, 
as  advertised  in  The  Engineering  Record. 

Kalamazoo,  Mich. — The  following  bids  were  opened 
by  the  Superv.  Archt.,  Treas.  Dept.,  Washington, 
D.  C,  on  Apr.  30  for  an  extension  to  the  U.  S.  Post 
Office  at  Kalamazoo :  C.  W.  Glndele  Co.,  Chicago,  III., 
$44,500  ;  Congress  Constr.  Co.,  Chicago,  111.,  $51,793  ; 
Riehmans  Sons  Co.,  Kalamazoo,  $54,500,  and  H.  L. 
Van  Der  Hurst,  Kalamazoo,  $59,300. 

Duluth,  Minn. — Bids  are  wanted  May  29  for  furnish- 
ing broken  stone,  etc.,  for  pier  at  Superior  Entry,  as 
advertised  In  The  Engineering  Record. 

St.  Louis,  Mo. — Bids  will  'be  received  May  15  by 
Lieut.  Col.  J.  W.  Jacobs,  Depot  Q.  .M.,  for  furnishing 
and  delivering  f.  o.  b.  cars  iron,  galvanized  steel  roof^ 
ing,  etc.,  required  for  constructing  a  new  post  near 
Manila,  P.  I. 

Tongue  River  Agency,  Mont. — The  following  bids 
were  opened  on  Apr.  30  for  furnishing  and  delivering 
material  and  constructing  buildings,  water  and  sewer- 
age systems,  etc.,  on  the  Bushy  Ranch  :  Ed.  Wagner, 
Helena,  Mont.,  $59,833;  H.  F.  Rettlnger.  Fountain 
City,  Wis.,  $64,270 ;  A.  Motchman.  Chicago,  $74,796. 
W.  D.  Lovell,  of  Minneapolis.  Minn.,  bid  for  water 
and  sewer  system  alone,  $9,998. 

Ft.  Keogh,  Mont. — Bids  are  wanted  May  19  for 
house  connections  and  installing  interior  plumbing  in 
buildings  at  this  post.  Geo.  E.  Pond,  Ch.  Q.  M.,  St. 
Paul,  Minn. 

Athenia,  N.  J. — Bids  will  be  received  by  .Tas.  Wil- 
son, Secy.  Dept.  of  Agriculture,  Washington,  D.  C!., 
until  May  12  for  constructing  2  brick  barns  on  the 
grounds  of  the  U.  S.  Animal  Quarantine  Station  at 
Athenia. 

Plattsburg  Barracks,  N.  T. — Bids  will  be  received 
at  the  Q.  M.  Office,  Burlington,  Vt,  May  25  for  re- 
modeling drill  hall  at  this  post,  as  advertised  In  The 
Engineering  Record 

Ft.  Terry,  N.  Y. — Bids  are  wanted  May  14  for  con- 
structing, including  plumbing,  heating  and  electric 
wiring  barrack  building;  also  constructing  gunshed 
and  machine  shop  at  this  post.  Address  Constructing 
Quartermaster,   27  Granite  St,   New  London,  CCnn. 

Ft.  Totten,  N.  Y. — Bids  are  wanted  May  18  for 
grading  and  constructing  roads  and  sidewalks  at  this 
post.     Address  C.  K.   Mower,  1st  Lieut.  Q.  M. 

Greensboro,  A".  C. — The  following  bids  were  opened 
on  May  5  for  the  construction  (except  heating  ap- 
paratus) of  an  extension  to  V.  S.  Court  House.  Post 
Office,  etc.,  at  Greensboro :  W.  C.  Bain,  Greensboro, 
*47.2-25 :  Miles  &  Bradt.  Atlanta.  $42.500 :  W.  E. 
Spier,  Washington,  $49,594 ;  Congress  Con.  Co.,  Chi- 
cago, $56,893. 

Philadelphia,  Pa. — Bids  are  wanted  May  14  for  put- 
ting a  roof  on  fireproof  annex  of  storehouse  No.  3  at 
Schuylkill  Arsenal,  including  such  repairs  to  wall  and 
upper  story  as  may  be  necessary.  Address  Col.  J.  M. 
Marshall,  Depot  Q.  M.,  U.   S.   A. 

Bids  are  wanted  May  11  for  installing  an  electric 
freight  elevator  plant  In  the  U.  S.  Appraiser's  stores 
building.  Philadelphia.  Jas.  Knox  Taylor,  Superv. 
Archt,  Treas.  Dept.,  Washington,  D.   C. 

Ft.  Greble,  R.  I. — Capt  Thos.  H.  Slavens,  Q.  M., 
U.  S.  A.,  Newport,  writes  that  the  contract  for  fur- 
nishing and  Installing  a  boiler  and  pump  in  pump 
house  (bids  opened  Apr.  1)  has  been  awarded  to  Dar- 
ling &  Slade,  of  Fail  River,  Mass.,  for  $2,220. 

Springfield,  S.  D. — Bids  will  be  received  June  2  by 
W.  A.  Jones,  Comr.  of  Indian  Affairs.  Dept.  of  In- 
terior, Washington,  D.  C,  for  constructing  addition  to 
dormitory  ;  also  constructing  laundry,  water  and  sewer 
system,  etc.  at  Indian  Boarding  School, 

Memphis,  Tenn. — The  following  bids  were  opened 
May  4  at  Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  electric  wiring  and  conduits)  of 
the  extension  of  the  U.  S.  Custom  House,  Court  House 
and  Post  Office  at  Memphis,  Tenn.  :  Stafford  Bldg.  & 
Construction  Co..  St.  Louis.  $'204,737  :  Miles  &  Bradt 
Atlanta.  $197,788  and  $183.088 ;  Congress  Con.  Co., 
Chicago,  $211,367;  Geo.  Moore  &  Son,  Nashville, 
Tenn..  $197,400;  F.  B.  Young  &  Co.,  Memphis, 
$245,000. 

Nashville,  Tenn. — Capt.  W.  J.  Barden.  Corps  Engrs.. 
U.  S.  A.,  writes  in  regard  to  bids  opened  on  Apr.  22 
that  th"  Penn  Bridge  Co..  of  Beaver  Fails.  Pa.,  bid 
$30,400.  to  construct,  deliver  and  erect  2  pairs  steel 
Lock  Gates,  complete,  at  Lock  "A"  :  $3. .500.  to  con- 
struct and  deliver  the  filling  valve,  etc..  at  Lock  "A"  ; 
$23,400.  to  construct,  deliver  and  erect  2  pairs  steel 
Lock  Gates,  complete,  at  Lock  No.  1.  and  $3,500,  to 
construct  and  deliver  the  filling  valve,  etc.,  at  Lock 
No.  1. 


Chattanooga,  Tenn. — The  contract  for  constructing 
the  Muscle  Shoals  Canal  on  Tennessee  Klver.is  re- 
ported to  have  been  awarded  on  Apr.  28  to  the  Sher- 
idan Kirk  Constr.  Co.,  of  Valley  Head,  Ky.,  for 
$545,000.  .         J  .     I 

('apt.  II.  J.  Slocum,  U.  S.  Cavalry,  Q.  M.,  writes  that 
bids  will  be  opened  on  May  25  for  the  construction  of 
a  railway  spur  on  military  reservation  at  Chlcka- 
mauga  Park,  Ga. 

Ft.  Monroe,  Va. — Bids  will  be  received  at  U.  S. 
Engr.'s  Office,  Norfolk,  May  25  for  piles,  lumber,  bolts, 
etc.,  at  Ft.  Monroe,  as  advertised  In  The  Engineering 
Record., 

Norfolk,  Ta. — No  bids  were  received  on  Apr.  30  for 
rock  removal  and  constructing  riprap  dam  in  Roanoke 
River,  near  Weldon,  N.  C. 

Ft.  Casey,  Wash. — Bids  are  wanted  May  11  for  con- 
structing, Including  plumbing,  heating  and  electric 
wiring  3  buildings  at  this  post  Geo.  H.  Penrose, 
Q.  M.,  U.  S.  A.,  Port  Townse'nd. 

Milwaukee,  Wis, — Bids  are  wanted  June  3  for  pile 
revetment  at  Two  Rivers  Harbor,  as  advertised  in  The 
Engineering  Record. 

NEW    INDUSTRIAL    PLANTS. 

The  Waterbury,  Conn.,  Clock  Co.  Is  planning  to 
erect  a  5-story  and  basement,  43xll6-ft.  factory  of 
slow-burning  construction,  with  flat  gravel  roof,  ele- 
vator, electric  lighting  and  power  in  connection  with 
Its  present  electrical  and  steam  plant. 

The  building  of  the  Willard  Bag  &  Mfg.  Co.,  Wil- 
mington, N.  C.,  has  been  damaged  by  fire,  and  will 
be'  rebuilt  at  a  cost  of  about  $5,000.  The  company 
is  considering  the  Installation  of  30  or  40-H.-P.  en- 
gine and  boiler. 

The  A.  E.  Holaday  Mfg.  Co.,  101  Qulnniplac  Ave., 
New  Haven,  Conn.,  will  Increase  its  capital  from  $20,- 
000  to  $50,000,  and  erect  a  3-story,  50xl00-ft.  brick 
building.  A  lO-H.-P.  gas  engine  will  be  put  on  each 
floor. 

The  Crawford  Lumber  Co.,  Whatcom,  Wash.,  in- 
tends soon  to  Install  a  shingle  mill  and  box  factory. 

E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del., 
will  ^rect  a  powder  plant  near  Birmingham,  Ala.,  to 
have  a  dally  capacity  of  1,000  to  1,500  kegs.  The 
power  plant  for  electric  transmission  will  be  500-Kw. 

The  Petin  Engineering  &  Foundry  Co.  has  been  or- 
ganized, and  will  erect  a  new  plant,  but  plans  have  not 
been  completed.  H.  V.  Blggam,  Allegheny,  Pa.,  is  In- 
terested. ,  • 

The  United  States  Head-Light  Co.,  Buffalo,  N.  Y., 
is  erecting  a  2-story  building  of  mill  construction.  It 
has  not  been  decided  whe&er  a  steam  or  electric 
power  plant  will  be  installed. 

J.  E.  Taylor,  Crossville,  Tenn.,  is  In  the  market  for 
roofing  for  saw-mill. 

The  Napier  Iron  Works.  Nashville.  Tenn..  have  ac- 
quired new  ore  lands  near  Pinkney.  Tenn.,  and  will 
develop  them.  An  ore  washer  will  be  erected,  and 
the  company  is  in  the  market  for  equipment. 

The  Northern  Wire  &  Cable  Co.  has  been  Incor- 
porated with  a  capital  of  $300,000,  and  will  at  once 
erect  a  plant  in  Milwaukee  for  the  making  of  lead- 
covered  telephone,  telegraph  and  power  cables  and 
wires ;  is  now  in  the  market  for  power  equipment. 
J.  B.  Adams,  Gen.  Mgr.,  Wells  Bldg.,  Milwaukee. 

The  L.  Schreiber  &  Sons  Co.,  Cincinnati,  O.,  struc- 
tural and  ornamental  iron  work,  is  considering  the 
erection  of  a  110x400-ft.  foundry  and  fitting  shop,  a 
110xl80-ft.  pattern  building,  and  a  1,200-H.-P.  power 
plant ;  electrical  power  or.  compressed  air  would  be 
used. 

R.  O.  Davis,  Smyrna,  Tenn.,  Is  interested  in  the 
erection  of  a  100-bbi.  flour  mill  with  cornmeal  outfit. 
The  steam  power  plant  will  be  of  about  60-H.-P. 
capacity. 

The  Cambrldge-Byesvilie  Steel  Co.  will  erect  at 
Byesville,  O.,  an  open-hearth  furnace  of  35-ton  capac- 
ity with  billet  and  bar  mills.  Buildings  will  be  of 
steel,  and  dimensions  of  main  building,  140x160  ft.  ; 
boiler  bouse,  60x80  ft.  Plant  will  be  equipped  with 
four  150-H.-P.  boilers,  one  28x48  or  54-in.  engine, 
shears,  shafting,  belting,  pulleys,  a  35-ton  electric 
traveling  crane,    one    100-Kw.   generator,   etc. 

MISCELLANEOUS. 

Geronimo,  Ariz. — A  press  report  states  that  Capt. 
Thos.  C.  McEnery,  now  at  Sheldon  Hotel.  El  Paso. 
Tex.,  is  Interested  in  the  construction  of  2  tunnels 
through  Pinneleno  and  Graham  Mountains  in  Black 
Rock  Dlst..  CJraham .  County,  Ariz.  On  the  ground 
which  the  syndicate  owns  are  reservoir  lands,  and  the 
reservoirs  when  dammed  will  supply  a  constant 
stream  of  water  for  the  water  subway,  which  will  be 
conveyed  through  the  mountain  to  Gila  Valley  for 
Irrigation   purposes. 

Sioux  City,  la. — The  Chicago  &  Northwestern  Ry. 
Co.  (B.  C.  Carter.  Ch.  Engr.,  Chicago,  111.)  and  the 
Sioux  City  Stock  Yards  Co.  are  stated  to  have  reached 
an  agreement  regarding  the  straightening  of  Floyd 
River  through  the  stock  yards  district ;  $40,000  will 
be  expended  in  building  another  bridge  over  new  chan- 
nel. Plans  for  bridge  have  already  been  approved  by 
City  Engr. 

New  Orleans,  La. — Bids  are  wanted  May  19  for  fur- 
nishing lumber  and  piling  that  may  be  ordered  by  the 
Port  Comr.  for  a  period  of  1  yr.  from  date  of  contract. 
Hugh  McCloskey,  Pres.  Bd.  of  Comrs.  of  the  Port  of 
New   Orleans. 

Buffalo,  N.  Y. — The  Mayor  is  stated  to  have  ap- 
proved tlie  bill  permitting  the  city  to  issue  $100,000 
bonds  to  abate  the  Clark  &  Skinner  canal  nuisance. 

New  York,  N.  Y.- — All  bids  received  on  Apr.  14  by 
McDougall  Hawkes,  Comr.  Docks  &  Ferries,  for  fur- 
nishing about  10,000  piles,  have  been  rejected,  and 
contract  will  be  changed. 

New  York,  N.  Y. — The  following  were  the  two  low- 
est bids  opened  May  5  by  McDougall  Hawkes,  Comr. 
Docks,  for  dredging  the  North  River  between  Battery 
and  159th  St.  :  Henry  Du  Bois  Sons  Co..  17  State  St. 
16>^  cts.  per  cu.  yd. ;  W.  H.  Beard  Dredging  Co.,  16.8 
cts. 

Of  the  bids  opened  same  time  for  furnishing  and 
placing  small  cobble  and  riprap,  the  lowest  was  H.  C. 
Pearce,  Class  I,  62Mi  cts.;  Class  II,  SSMi   cts. 
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PhUadflphia,  Pa. — The  .\merlcan  Dredging  Co.,  234 
WalDDt  St..  Is  stated  to  have  secured  the  contract  to 
dredge  the  docks  into  which  the  sewers  empty,  at  2i 
eta.  per  cu.  yd. 

Chattanooga,  Torn.— Bids  will  he  received  May  12 
by  J.  Fred  Ferger  &  Bro.,  Agents  Stone  Fort  L,and 
Co..  102  E.  8th  St,  for  excavating  about  30,000  cu. 
yds. 

A»*tiH.  Tee. — The  Legislature  Is  stated  to  have 
passed  the  bill  authorizing  the  city  to  enter  Into  a 
contract  for  rebuilding  the  dam  destroyed  3  years  ago. 

MoHtrral,  One.— Bids  will  be  received  until  May 
22  by  L.  O.  David.  City  Clfe.,  for  the  excavation,  con- 
crete, masonry,  etc.,  in  the  substructure  of  the  St. 
Denis  St.   subway. 

Toronto.  Out.— It  Is  stated  that  bids  are  wanted 
May  12  for  furnishing  the  Portland  cement  required 
during  the  year  ending  .May  31,  1904.  Thos.  Lr- 
quhart.   Mayor. 

BUSINESS  NOTES. 

E.  P.  Roberts  &  Co.,  Electric  Bldg.,  Cleveland,  C, 
consulting  engrs..  have  opened  a  branch  office  at  25 
Broad  St.,  New  York,  under  the  management  of  Wm. 
C.  Andrews,  E.  E.,  eastern  representative  of  the'  com- 
pany. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Morreau  Gas  Fixture  Co., 
engine  to  be  direct-connected  to  a  Westlnghouse  gen- 
erator: fourteen  engines,  amounting  to  2.400-H.-P. 
and  direct-connected  to  Crocker-Wheeler  generators, 
for  use  In  sugar  factories. 

The  general  offices  of  the  AlllsChalmers  Co.  will 
be  located  In  the  New  York  Life  Bldg.,  Chicago. 

At  a  special  meeting  of  the  Saltord  Borough  Coun- 
cil, the  recommendation  of  the  Tramways  Commit- 
tee was  approved,  and  the  contract  for  fifty  tramears 
at  approximately  $3,700  each  was  given  to  the  West- 
lnghouse company.  The  London  County  Council  re- 
cently received  tenders  covering  the  switchboard  In- 
Btallatlons  for  the  sub-stations  at  the  Elephant  and 
Castle.  New  Cross  and  Cambcrwell  for  the  tramways, 
the  contract  being  awarded  to  the  British  Westing- 
house  Electric  &  Mfg.  Co.,  Ltd.  This  contract 
amounts  to  approximately  ?27,000. 

The  F.  P.  Smith  Wire  &  Iron  Works,  100-102  Lake 
St.,  Chicago,  have  been  appointed  sole'  agents  in  Chi- 
cago and  several  other  States  adjacent  thereto,  for 
the  Columbus  Steel  Rolling  Shutter  Co.,  manufactur- 
ers of  rolling  steel  doors  for  freight  houses,  car  barns, 
warehouses,  etc 

Rosslter.  MacGovern  &  Co.  on  May  1  removed  their 
offices  to  the  Whitehall  Bldg.,  New  York. 

The  Buffalo  Meter  Co..  Buffalo,  N.  Y.,  moved  Into 
its  new  factorv  building  May  1.  and  hereafter  Its  ad- 
dress will  be  290  Terrace,  Buffalo. 

The  steam  turbine  plant  of  the  Hartford.  Conn., 
Electric  Light  Co.,  which  at  present  consists  of  a 
2.000-H.-P.  set.  Is  soon  to  be  duplicated  by  machines 
built  by  the  contractors  for  the  original  installation, 
the  Westlnghouse  Machine  Co.  This  was  the  first 
American  plant  where  steam  turbine  units  of  large 
size  were  Installed.  The  aggregate  power  of  steam 
tnrblne  sets  completed,  in  hand  and  In  order  to  the 
Westlnghouse  Machine  Co.  does  not  fall  tar  short  of 
200,0<><^Kw. 

The  Public. Library  at  Waterbury.  Conn.,  Is  to  be 
lighted  with  Nemst  lamps,  furnished  by  the  Nernst 
Lamp  Company,  of  Pittsburg.  Pa.,  which  company 
controls  the  rights  to  manufacture  %nd  sell  this  11- 
Irmlnant  in  the  Tnited  States  and  Canada.  Portions 
of  the  streets  of  Madison.  Wis.,  are  being  illuminated 
with  Nernst  lamps  by  business  men. 

PROPOSALS  OPEN. 

Bids                                                                             See  Eng. 
Close.                        WATER  WORKS.  Record. 

Hay  11.  Pipe,   etc.,   Holyoke,   Mass Apr.  25 

Adv.  Apr.  25,  May  2. 

May  12.  Jersey  City,  N.  J May    9 

May  12.  Atlantic   City,   N.   J May    9 

May  12.  Toronto.    Ont Mar.  21 

May  14.  New  Britain,  Conn May    9 

May  15.  Richmond.  'Va Apr.  25 

May  18.  Engine.   Burlington.   la.,  Adv.May  2,  9.May    2 
May  18.  Pipe,  etc.,  Sacramento,  Cal May    2 

Adv.   May  2.  9. 
May  18.  Sterling,   Colo.,   Adv.  Apr.  25  to  May  9 .  Apr.  25 

May  19.  New  York.  N.  Y M^y    9 

May  19.  New  Brighton.  N.   Y May    9 

May  19.  Long   Island  City,  N.  Y May    9 

May    19.  Greene,    N.    Y May    9 

May  19.  New   Bremen,  C,  Adv.  Apr.  25,  May  2.  .Apr.  25 

May  20.  Fayette,   la May    2 

May  20.  Tucson.   Ariz May    2 

May  20.  Pipe.    Tacoma.    Wash Apr.  25 

May  21.  Yonkers.  N.   Y..  Adv.  May  2 May    2 

May  21.  Martlnsburg,   W.   Va ; Apr.  25 

May  22.  Washington.  D.  C Apr.  23 

Adv.  Apr.  25  to  May  9. 

May  25.  Condo,  N.  Dak..  Adv.  May  2,  9 May    2 

May  26.  Alva.   Okla.  Ter May    9 

Jan.    1.  Gouvemeur,   N.   Y May    2 

Jan.  —  Pump,  Niagara  Falls,  Ont May    9 

Aug.    1.  Allegheny,   Pa Apr.    4 

Alexandria  Bay,  N.  Y May    9 

SEWERAGE!  AND  SEWAGE  DISPOSAL. 

May  11.  Lafayette,    Ind May    9 

May  11.  St.   Paul,  Minn May    9 

May  12.  Sioux   City,    la May    9 

May  12.  Montpelier.   Ind May    9 

May  12.  Beaumont,  Tex.,  Adv.  Apr.  11 Apr.  11 

May  14.  Clsreland.  O Apr.  25 

May  15.  Newark,  N.  J Apr.  25 

May  15.  Tonah,   Wis.    Apr.    4 

May  18.  Depew,  N.  Y May    9 

May  18.  Qnlncy,   Mass May    9 

May  18.  Des  Moines,  la May    2 

May  20.  .South   Bend,  Ind May    9 

May  20.  Bond   nill,   O May    2 

Hay  20.  Amsterdam.   N.   Y.,   Adv.   May  9 Apr.  25 

May  21.  Waterloo,   la May    9 

May  22.  Kairhaven,  Vt..  Adv.  May  9 May    9 

May  22.  Wilmington,  Del.,  Adv.  May  » .May    9 

Hay  25.  Estherville,  la May    2 

May  29.  Aberde<'n.   S.  D May    » 

Jon.    6.  Washington,  D.  C,  Adv. Apr.  25,May  9 .  Apr.  25 


Jun.  —  Ballard.  Wash May    9 

Alexandria  Bay,  N.  Y May    9 

BRIDGES. 

May  12.  Jollet.  Ill May  2 

May  14.  Greensburg,  Pa Apr.  25 

May  15.  Gettysburg,    Pii May  9 

May  13.   Vniontowu.    Pa May  9 

May  15.  Hagerstown,  Md May  2 

May  15.  Grand   Kaplds,   Mich Apr.  2j 

Adv.  Apr.  25,  May  2. 

May  16.  Winchester,    Ind May  0 

May  16.  Mt.  Vernon,  O May  2 

May  18.   Walla    Walla,    Wash May  9 

May  18.  San  Jose,  Cal May  2 

May  18.  Frederlcton,    N.    B Apr.  4 

May  19.  Woousocket,    S.    D May  2 

May  19.  Langdon,    N.    D May  2 

May  19.  Milwaukee,    Wis Apr.  18 

May  20.   Jacksonville,  Fla.,  Adv.   May  2,  9 May  2 

May  21.  Omaha.    Neb May  9 

.May  21.  New  York,   N.   Y May  9 

May  21.   Hoxie.    Kan May  9 

May  22.  Indianapolis,   Ind May  9 

May  23.  Birmingham,   Ala May  2 

May  25.  Brookings,    S.    D May  9 

May  25.  Carleton    Place.    Ont May  9 

Jun.    1.  Gettysburg,   Pa Apr.  26 

Jun.    3.  Oak   Ridge,   La May  2 

JuiL    3.  Livingston,   Mont May  2 

Jun.    4.  Ft.    Benton,   Mont May  9 

Jul.  10.  Castlewood,   S.   D May  2 

PAVING  AND  ROADMAKING. 

May  11.  Gloversville.  N.   Y May    9 

May  11.  Oil   City,    Pa May    9 

May  11.  Pontiac,   Mich May    9 

May  11.  Chatham,   Ont May    9 

May  11.  Marshalltown.   la May    9 

May  11.  Camden,  N.   J May    2 

May  11.  Union,  N.   J May    2 

May  12.  Harrlsburg,    Pa May    9 

May  12.  Montpelier,  Ind May    9 

May  12.  Alexandria,   La Apr.  18 

.May  12.  Poughkeepsie,    N.    Y May    9 

May  13.  Baltimore,  Md May    9 

May  13.   Kearny,    N.    J ■ May    9 

May  14.  Geneva,   N.  Y.,  Adv.   May   2 May    2 

May  14.  Norfolk.  Pa.,  Adv.  Apr.  11,  18 Apr.  11 

May  15.  Grove    City,    Pa May    2 

May  15.  Marinette,   Wis Apr.  25 

May  16.  Woodbury,   N.   J May    9 

.May  16.  Cleveland,   O May    9 

May  18.  Anderson,    Ind May    9 

May  18.  Veedersburg,    Ind May    9 

May  18.  Indianapolis,   Ind May    9 

May  18.   Connersvllle,    Ind May    0 

May  18.  Frankford,   Ind May    2 

May  18.  Michigan   City,   Ind May    2 

May  18.  Payne,   O May    2 

May  18.  Des  Moines,   la May    2 

May  18.  Marshalltown,   la May    2 

May  18.  Toledo,  O Apr.  25 

May  19.  Charlottesville,   Va May    9 

May  19.  Bluffton,  Ind Apr.  25 

May  20.  Walden,  N.   Y.,   Adv.  May  9 May    9 

May  20.  Honolulu.  H.   I May    2 

May  20.  Waynesburg,   Pa Apr.  25 

May  22.   Madison,    Wis May    9 

May    22.   Saginaw,    Mich May    9 

May  23.  Cumberland,    Md May    9 

May  25.  Plymouth,    Ind May    9 

May  28.  Salem,    Ind May    9 

May  29.  Lorain,    O May    9 

Jun.    1.  Huntingburg,   Ind May    9 

Jun.    2.  Bowling  Green,  O May    9 

Concord,     N.     H May    9 

. —   Albany,  N.  Y.,  Adv.  May  2 May    2 

. ■   Pittsburg,  Kan.,  Adv.,  May  2 May    2 

Union,  S.  C May    2 

POWER,  GAS  AND  ELECTRICITY. 
May  11.  Toronto,  Ont,  Adv.  Apr.  4  to  May  9.  .Apr.    4 

M&y  11.  Harrlsburg.    Pa May    9 

May  12.  Anderson,  Ind May    9 

May  12.   South   Norwalk,   Conn May    9 

May  12.  Wheeling,  W.  Va May    9 

May  12.  Copenhagen.  Denmark   Apr.    4 

May  18.  Fosston,    Minn May    9 

May  18.   Shelby,    la May    9 

May  19.  New  York,  N.  Y May    9 

May  23.  Martinsville,   Va May    9 

Jun.    1.  Corry,  Pa May    9 

Jun.  —  North  Yamklll,  Ore Apr.    4 

Jun.    1.  San   Diego,  Cal Apr.  18 

Jun.  18.  Portland,   Ore.,   Adv.  Apr.  18  to  May  2.  Apr.  18 
GOVERNMENT  WORK. 

May  11.  Ft    Casey,    Wash May    9 

May  11.  Philadelphia,    Pa •. May    9 

May  12.  Athenia,  N.   J .■ May    9 

May  12.  New   Orleans,    La Apr.  11 

May  12.  Beaumont  Tex..  Adv.  Apr.  11,  18 Apr.  11 

May  13.  Governor's    Island,   N.    Y May    2 

May  13.  Merrill,   Pa.,  Adv.  Apr.  25  to  May  9.  .Apr.  25 

May  14.  Philadelphia,    Pa May    9 

May  14.  Ft.  Terry,  N.  Y . . . .  i May    9 

May  14.  Governor's    Island,   N.    Y i,..May    2 

May  14.  Barracks,  Johnson  City,  Tenn Apr.  25 

Adv.  Apr.  25  to  May  9. 

May  14.  Hartford,  Conn Apr.  18 

May  15.  St   Louis,  Mo May    9 

May  15.  Chicago.   Ill May    9 

May  15.  Ft    McRee,   Fla May    2 

May  15.  Des  Moines.  la Apr.  IS 

Adv.  Apr.  18  to  May  9. 

May  15.  New  York,  N.  Y Apr.  18 

Adv.  Apr.  18  to  May  9. 

May  15.  New  London.  Conn Apr.  18 

Adv.  Apr.  18  to  May  9. 

May  16.  Ft.    Rosecrans,   Cal Apr.  25 

May  18.  Ft.  Hunt,  Va ; May    2 

May  18.  Pawhuska,   Okla.   Ter May    2 

May  18.   Shoshane   Agency,   Wyo May    2 

May  18.  Ft  Stanton.  N.  Y ; May    2 

May  18.  Zanesvllie,  O.,  Adv.  Apr.  18  to  May  9.  .Apr.  18 

May  18.  Ft.  Totten,  N.  Y May    9 

May  19.   Ft.    Keogh,  Mont May    9 

May  20.  Ft    Greble,  R.  I.,  Adv.  Apr.25  to  May  9.  Apr.  25 

May  21.  Washington,    D.   C May    9 

May  21.  Chamberlain,   8.   D May    2 

May  21.  Wheeling,  W.  Va Apr.25 

May  22.  Pipestone,   Minn May    2 

May  22.  Washington,  D.  C May    2 

May  22.  I'hiladeTphia.  Pa Apr.  25 

Adv.  Apr.  25  to  May  9. 

May  23.  Washington,    D.    0 May    9 

May  23.  Charleston.    S.    C Apr.  25 


May  23.  Norfolk,  Va Apr.  2* 

May  25.  Ft.  Monroe,   Va.,  Adv.  May  9 May    9 

May  25.  Plattsburg  Barracks,  N.  V., Adv.May  9. May    9 

May  23.  Chattanooga,    Tenn May    9 

May  25.  Norfolk,  Va.,  Adv.   May  2 May    2 

May  23.   New  York,  N.  Y.,  .\dv.Apr.23  to  May  9.Apr.  2.> 

May  25.  Ft.  Morgan.  Ala.,  Adv.  Apr.  '25 Apr.  23 

May  25.  Lockport,  N.  Y.,  Adv.  Apr.  18,  25 Apr.  1» 

May  26.   Des   Moines,   la May    2 

May  26.   Hostou,  Mass.,  Adv.  Apr.  25  to  May  9.  .Apr.  25 

May  27.   Rock  Island,  111..  Adv.  May  2,  9 May    2 

May  27.   Norfolk,    Va.,    Adv.    May    2 May    2 

May  28.   Ft.    Banks.    Mass May    9 

May  28.   Chattanooga,  Tenn.,  Adv.  May  2,  9... May    2 

May  28.  Ft  Wadsworth.  N.  Y May    2 

May  28.   Tompklnsville.  N.  Y.,  Adv.  May  2,  9.. May    2 

May  29.  Duluth,   Minn.,   Adv.   May   9 May    9 

May  30.  Mobile,    Ala May    9 

lay  29.  Ft.  Mver,  Va..  Adv.  May  2,  9 May    2 

Jun.    1.   Ft    Logan,    Colo May    9 

Jun.    1.  Montgomery,   Ala.    May    2 

Jun.    1.  Sitka,  Alaska   Mar.  21 

Jun.    2.  Springfield,    S.    D May    9 

Jun.    3.   Milwaukee.  Wis.,  Adv.  May  9 May    9 

Jun.    3.   Springfield.   111..   Adv.   May  2,   9 May    2 

June    4.   Metal   Work,   Baltimore,  Md May    9 

Adv.  May  9. 

Jun.    4.  Light   House,   Baltimore,   Md May    9 

Adv.    May   9. 

Jun.    4.  Scranton,  Pa May    2 

Jun.    5.  Grand    Rapids.    Mich.,  Adv.  May  9. ..  .May    9 

Jun.    6.   Leavenworth.  Kan.,  A<\\\  May  9 May    9 

Jun.    8.  Cleveland,  O.,  Adv.  May  2,  9 May    2 

Jun.    8.  Portland.   Ore May    2 

Jun.    8.  Sitka,   Alaska Apr.  25 

Jun.    9.   Htg.  P.  O.,  Paducah.  Ky.,  Adv.  May  9. May    9 
Jun.  11.  Bldg.  P.  O.,  Paducah,  Ky..  Adv.May  9. May    9 

Jun.  10.  St   Paul,   Minn May    2 

Jun.  15.   Manila,   P.   I.,   Adv.  Mar.  14  to  May  9.  .Mar.  14 

June  30.  New  Orleans,  La.,   Adv.  May  9 May    9 

BUILDINGS. 

May  11.  School,    Newark,    N.    J May    9 

May  11.   Armory,  Brooklyn,  N.   Y May    9 

May  11.  School,   Brooklyn.   N.  Y May    2 

May  11.   School,  New  York,   N.   Y May    2 

May  11.  School,   Long   Island  City,   N.   Y May    2 

May  11.  School,  New  Brighton,  N.  Y May    2 

May  12.   School,    Edmond.    Okla.    Ter May    9 

May  12.   School,    Rock    Island,    111 May    9 

May    12.  Pub.   Bldg.,   Olympia,   Wash May    9 

May  12.  Pub.  Bldg.,  Emporia.  Kan May    2 

May  12.  Dormitory,   Pocatello,   Idaho May    2 

May  12.  Asylum.   Little   Rock,  Ark Apr.  25 

May  12.  Court  House,  -Washington,  Ga Apr.  25 

May  13.   School,  Baltimore,   Md May    9' 

May  13.  Hospital,  Ogdensburg,  N.  Y May    9 

May  13.  Church.   Winchester,   Ind May    !^ 

May  13.  East   Market,   Indianapolis.   Ind May    9 

May  13.  Htg.    Capitol,    Lansing,   Mich May    9 

May  13.  Pub.   Bldg.,   Columbus,   O May    2 

May  14.   School,   Lancaster,  Pa May    & 

May  14.  Fire    House,    Harrlsburg,    Pa May    9 

May  14.  Library,   Moberly.   Mo May    2 

May  14.  School,   Martins  Ferry.   O May    2 

May  14.  Sanatarium,  Burrlllville,  R.   I May    2 

May  14.  Library,    Johnson    City,    Tenn Apr.  18 

Adv.   Apr.   18  to  May   9. 

May  15.  Cathedral.    Harrlsburg,    Pa May    9 

May  15.  Church,    Winnipeg.    Alan May    2 

May  15.  Pub.  Bldg.,  New  York.  N.  Y Apr.  25 

May  15.  Church,   Carrollton,   Ky Apr.  18 

May  16.  School,   Glassport.    la May    9 

May  16.  Pub.    Bldg.,   Belleville,   111 May    9 

May  16.   Bus.  Bldg.,  Ottumwa,   la May    9 

May  16.  Church,   Chlllicothe,  O May    2 

May  16.  Court  house.  Darlington,  S.  C May  •  2 

May  16.  School,   Green,    O May    2 

May  16.  Church.  Birmingham.  Ala May    2 

Mav  16.  Alms  House,   ilonmouth.   111 May    2 

May  17.   Masonic  Temple.   Waco.  Tex May    9 

May  18.   Hospital,   Albany,    N.   Y May    9 

May  18.   School,    Sugargrove,    Ind May    9 

May  18.   School,   Brooklyn,  N.  Y May    9 

May  18.   School,  New  York,  N.  Y May    9 

May  18.   School,   Long  Island   City,  N,   Y May    9 

May  18.   School,  Cleveland,   O May    2 

May  18.  School,  Bedford,  Ind May    2 

May    18.  Church,    Columbus,    O May    2 

May  18.  Hempstead.  L.  I.,  N.  Y.,  Htg.  School.. May    2 
Adv.  May  2. 

May  18.  Hospital,   MlUersburg.   O May    2 

May  19.  School.     Bedford.     Ind May    9 

May  19.  Library.  Jackson,  Mich May    2 

May  19.  Jail.   Ellzabcthtown,    N.   C Apr.  18 

May  20.  Pub.    Bldg..   Brooklyn,   N.   Y May    9 

May  20.   Library,   Clinton.   la May    9 

May  20.  School,   Covington,   Ky May    9 

May  20.  School,    Alleghany,   Pa May    9 

May  20.  Police  Station,  -Washington.  D.  C May    9 

May  21.  Htg.    Home,   Lafayette,   Ind May    9 

May  21.  School,   Glenvllle,   O May    2 

May  21.  Pub.  Bldg.,  Columbus,  0 .  .May    2 

May  21.  School,  Marietta,  O May    2 

May  23.  School.    Toledo,    O May    0 

May  23.  Fire  Station.  Youngstown,   O May    9 

May  23.   School,  Ladora,  Ind May    9 

May  23.  School.  Columbus.   O May    2 

May  27.  Library.    Cleveland,    O May    9 

Jun.    1.  Jail,    Montlcello,    Miss May    2 

Jun.    1.  Church,    Liberty,    Ind Apr,  25 

Jun.    5.   Plans.    Moscow.    Idaho May    2 

Jun.  16.  School.  Bedford.  Ind May    2 

Jul.     8.  Jail,  Napoleon,  N.  D May    2 

Jul.  13.   Court   House,    La    Grange,   Ga May    9 

.   Paper  Plant,  etc..  Seven  Islands,  Que. Mar.  21 

Adv.    Mar.   21   to   Apr.   4. 
MISCELLANEOUS. 

May  12.  Excavating,  Chattanooga,  Tenn May    9 

Mav  12.  Cement.  Toronto,   Ont May    9 

May  12.  Garb.   Dlsp.,   Brooklyn,  N.   Y May    2 

May  12.  El.   Ry.  franchise.  Riverside.  Cal May    2 

May  13.  Garb.    Dlsp.,   Brooklyn.   N.   Y May    2 

May  15.  R.    R.  Work,   Louisville.   Ky May    2 

May  18.  Garbage  Plant  Shreveport,  La Apr.  18 

Adv.  Apr.  18  to  May  2.     .  , 

May  19.   Piling,  etc.,   New  Orleans,   La May    9 

May  20.   Kl.  Rv.,  Youngstown.  O May    9 

May  20.  Dredging,    Falmouth,    Jamaica Apr.  11 

May  22.   Subway    work,    Montreal,    Que May    9 

May  25.   Ditch,  Council  Bluffs,  la May    2 

May  27.  Garb.  Dlsp.,  Hoboken,  N.  J May    » 

Jun.    1.   FA.  Rv.  franchise,  Whlttier,   Cal May    9 

Jun.    1.  El.  Ry.  franchise.  Redwood  City.  Cal. Apr.  18 

Jun.    1.  El.  Ry.  franchise,  San  Mateo,  Cal Apr.25 

El.  Ry.  franchise.  New  Orleans.  La... Apr.  25 

May    2.  '04  R.  R.,  Oodnadatta.  So.  Australia . .  Feb.  21 
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and  considered   It    fortunate    that    it    was   no 

About  a  year  ago-  Mr.  R.  T.  Crane,  president  more,  must  be  considered  exceptional.  It  is  a 
of  the  Crane  Company  of  Chicago,  published  a  fact  that  to-day  probably  every  man  In  the 
little  book  giving  the  results  of  an  Investigation  graduating  classes  of  the  really  good  technical 
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erous  from  any  class,  and  it  is  really  instruc-  world  to  their  education. 
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have  been  earned  if  In  business,  and  the  loss  of  however,  this  defect  in  engineering  education 


is  gradually  disappearing.  It  must  be  recalled 
that  such  education  is  a  new  thing,  only  a  gen- 
eration old.  It  started  in  a  groping  way,  rest- 
ing somewhat  precariously  on  the  old  classical 
methods  of  instruction  in  many  subjects  and 
trying  to  develop  other  methods  for  the  new 
subjects.  That  the  result  has  been  a  desirable 
thing  for  the  country  and  for  the  young  men 
who  took  the  courses  is  shown  by  the  lists  of 
graduates  Issued  by  the  various  schools.  There 
can  be  no  question  that  the  technical  school 
enables  a  young  man  to  obtain  to-day  a  large 
amount  of  professional  Information  of  direct 
value  which  he  could  not  acquire  otherwise  In 
anywhere  near  the  same  period  of  time.  On 
the  other  hand,  the  young  man  has  often  fallen 
into  habits  which  would  have  been  knocked  out 
of  him  had  he  gone  to  work  instead  of  to  tech- 
nical school.  He  would  not  be  so  afraid  of 
working  long  hours;  from  half-past  seven  to 
six  would  not  seem  tyrannical.  He  would  learn 
that  his  time  to  speak  was  when  he  was  spoken 
to,  and  that  there  are  others  beside  himself  in 
the  world  who  know  something,  even  if  they 
cannot  use  logarithms.  If  he  had  gone  to  work 
in  the  right  kind  of  a  place,  he  would  have  ab- 
sorbed the  idea  that  appearances  are  of  value 
in  this  world;  he  would  carry  himself  erect, 
wear  clean  clothes,  and  be  tidy.  When  he  was 
spoken  to  he  could  answer  without  a  long  ex- 
planation of  what  he  did  and  did  not  know.  In 
short,  he  would  have  learned  something  about 
being  a  man,  which  is  a  hard  subject  to  acquire 
in  any  school,  with  its  protecting  and  restrain- 
ing environment.  But  schools  are  now  begin- 
ning to  take  a  leaf  from  the  lesson  books  of  the 
cadets  at  West  Point  and  Annapolis,  they  are 
learning  that  they  must  teach  something  more 
than  formulas  if  their  boys  are  to  escape  such 
criticisms  as  those  of  Mr.  Crane  and  many  more 
employers,  and  the  future  is  bright  for  the 
young  men  whose  resources  will  enable  them 
to  enter  the  best  of  our  technical  institutions. 
The  schools  as  well  as  their  students  are  learn- 
ing rapidly. 


Improved  Macadam. 

It  is  not  an  uncommon  experience  in  engi- 
neering practice  to  receive  suggestions  of  much 
value  from  critics  of  no  technical  experienqe. 
Being  without  a  knowledge  of  precedent,  they 
are  without  that  overpowering  respect  for  past 
accomplishments  which  is  likely  to  prevent 
present  achievements.  The  means  they  sug- 
gest for  carrying  out  their  projects  contribute 
at  times  a  desirable  touch  of  lightness  to  a  lit- 
erature with  an  unfortunate  tendency  to  take 
on  unnecessary  weight.  Therefore,  The  Engi- 
neering Record  has  always  from  motives  of 
both  profit  and  pleasure  given  due  attention  to 
the  many  suggestions  made  by  amateur  engi- 
neers. 

Some  of  these  suggestions  reappear  from 
time  to  time  in  the  same  general  form  at  vari- 
ous places,  as  regularly  as  the  measles  and  with 
about  as  much  visible  resultant  good.  For  ex- 
ample, take  the  oft-repeated'  proposal  for  an 
improved  macadam,  which  will  be  cheap  in  first 
cost,  durable  in  service  and  inexpensive  in  re- 
newal. All  these  benefits  will  result.  It  is 
claimed,  from  putting  macadam  top  courses  on 
a  concrete  foundation.  The  construction  of  this 
sort  recently  recommended  by  a  Milwaukee  of- 
ficial for  a  street  subject  to  heavy  trafiic  was  a 
foundation  of  6  inches  of  concrete,  a  2-inch 
layer  of  crushed  stone,  and  on  top  a  2-inch  layer 
of  crushed  granite.  The  argument  for  such  a 
construction  was  based  on  the  durability  of  the 
concrete  foundation,  the  low  cost  and  cement- 
ing properties  of  the  bottom  course  of  broken 
stone,  and  the  freedom  from  noise  and  dust  of 
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Ihe  wearing  surface  as  compared  with  asphalt. 

This  not  exceptional  argument  is  worth  con- 
sideration for  the  information  it  furnishes,  if 
for  no  other  reason.  It  indicates  that  the  as- 
phalt pavements  in  Milwauliee,  like  those  in 
other  places  at  times,  are  not  properly  cleaned, 
for  if  they  were  nobody  would  assert  that  mac- 
adam is  less  dirty  than  asphalt.  The  latter  is  a 
high-grade  paving  material;  its  hard,  uniform 
surface  must  be  swept  frequently,  for  the  dirt 
accumulating  on  it  will  otherwise  cause  annoy- 
ance. If  there  is  not  enough  money  to  pay  for 
cleaning  and  maintaining  the  asphalt,  it  is 
nearly  as  foolish  to  lay  it  as  to  uniform  boiler 
firemen  in  broadcloth  clawhammers.  The  crit- 
icism of  asphalt  as  dirty  reveals  an  entire  lack 
of  appreciation  of  one  of  its  greatest  merits,  for 
it  is  among  the  most  hygienic  materials  of  mu- 
nicipal engineering. 

To  advocate  an  impervious  concrete  founda- 
tion for  macadam  is  like  recommending  pneu- 
matic foundations  for  a  frame  cottage.  Broken 
store  roads  were  of  little  value  until "  it  was 
learned  that  water  must  be  kept  from  their  in- 
terior and  from  their  base.  The  rainfall  is 
shed  by  crowning  the  surface,  by  furnishing  in 
the  interstices  of  the  bottom  course  of  broken 
stone  ample  drainage  for  the  water  entering 
them  from  above,  and  by  constructing  ditches 
and  drains  to  keep  the  road  dry.  A  concrete 
foundation  will  largely  prevent  this  interior 
drainage  and  retain  after  every  storm  a  quan- 
tity of  moisture  sufficient  to  cause  the  stones 
to  wear  out  more  rapidly  than  with  a  pervious 
base.  A  well  built  broken  stone  foundation  on 
a  subgrade  rolled  thoroughly  affords  a  support 
strong  enough  for  any  macadam  road  and  more 
suitable  than  any  other  for  this  purpose.  In 
fact,  some  good  brick  and  asphalt  pavements 
have  been  laid  on  such  bases,  although  the  prac- 
tice is  not  to  be  recommended  generally. 


Economy  of  Water  Necessary. 


When  the  operations  of  the  Metropolitan 
Water  and  Sewerage  Board,  of  Boston,  made 
available  a  somewhat  increased  supply  and 
the  various  towns  in  the  district  were  con- 
nected with  the  Metropolitan  works,  a  number 
of  the  smaller  communities,  by  deeds  if  not  by 
words,  indicated  that  they  regarded  the  new 
supply  as  inexhaustible.  Some  of  these  towns 
allowed  their  consumption  to  increase  as  if 
each  alone  had  the  exclusive  use  of  the  full 
capacity  of  the  great  new  reservoirs.  To  coun- 
teract this  extravagant  tendency  has  been  one 
of  the  most  difficult  and  delicate  duties  of  the 
Metropolitan  board,  and  to  this  end  much 
educational  work  has  been  done,  by  confer- 
ences with  officials,  by  instructive  illustrated 
talks  before  local  public  gatherings  and  by  use 
of  printed  matter.  The  aim  of  these  efforts 
has  been  to  show  the  people  not  only  the  waste- 
fulness and  danger  of  the  extravagant 
consumption  of  water,  but  the  business  folly 
and  financial  burdens  entailed.  Along  with 
this  moral  persuasion,  careful  inspections  have 
been  made,  and  during  the  past  year  or  more 
means  for  measuring  the  water  supplied  to 
each  community  have  been  in  progress  of  In- 
stallation. 

While  the  use  of  house  meters  on  all  services 
has  not  been  demanded  by  the  Metropolitan 
board,  the  local  authorities  have  been  re- 
peatedly urged  to  exercise  all  due  diligence 
to  reduce  waste,  and  higher  minimums  have 
been  insisted  upon  in  some  of  the  flat-rate 
schedules,  as  for  example,  the  charge  for  the 
use  of  hand  hose.  The  introduction  of  the 
Metropolitan  supply  has  resulted  in  a  sub- 
stantial reduction  of  the  cost  of  water  to  many 


if  not  all  of  the  communities  connected  with 
the  system,  but  with  the  unreasonable  increase 
in  consumption  which  has  taken  place,  the 
large  additional  supplies  are  already  severely 
taxed.  Either  this  waste  must  be  curtailed 
promptly  or  else  further  extensive  works  must 
be  undertaken  in  the  near  future,  with  the 
consequent  increased  expenditure  for  construc- 
tion and  maintenance.  Indeed  the  expenditure 
of  several  millions  of  dollars  for  the  construc- 
tion of  the  Weston  Aqueduct,  described  in 
The  Engineering  Record  of  October  18 
and  25,  1902,  and  now  nearing  completion,  has 
been  put  forward  several  years  by  this  very 
cause. 

That  the  gravity  of  the  situation  is  appreci- 
ated by  some  local  officials  is  indicated  by 
statements  in  the  recent  annual  report  of  the 
Somerville  water  works.  Recognizing  at  once 
the  inequity  and  inconsistency  of  the  flat-rate 
schedule  and  the  urgent  need  ot  economy  in 
consumption.  Commissioner  Frank  E.  Merrill 
writes:  "Present  conditions,  however,  point  to 
the  extension  of  our  meter  system  as  the 
rational  solution  of  an  equalization  of  the  water 
charges  and,  at  the  same  time,  of  a  conser- 
vation of  the  water  supply.  It  is  generally 
admitted  that  the  only  truly  equitable  basis  of 
charging  for  water  is  that  ot  assessing  the 
consumer  according  to  the  quantity  that  he 
uses;  it  is  well  known,  also,  that  the  meters 
used  for  measuring  water  are  now  so  perfected 
as  to  be  practically  accurate  in  their  registra- 
tion. Under  the  meter  system  we  should 
furnish,  under  our  present  schedule  of  fourteen 
cents  per  100  cubic  feet,  53,573  gallons  of 
water,  an  abundant  supply  for  an  average 
family  for  a  year,  for  the  sum  of  |10.  As 
this  quantity  represents  about  one  barrel  of 
water  per  day  for  each  member  of  a  family  of 
five  persons,  there  would  seem  to  be  no  reason 
to  fear  any  unsanitary  or  unhygienic  conditions 
as  a  result  of  metering.  As  a  business  propo- 
sition, it  would  seem  better  for  the  Metro- 
politan water  district,  in  which  Somerville  is  a 
factor  next  in  importance  to  the  city  of  Boston, 
to  restrict  the  wasteful  use  of  water  which  we 
have  already  procured  at  so  great  cost,  than 
to  be  compelled  in  a  comparatively  short  time 
to  incur  a  further  large  indebtedness  for  the 
construction  of  new  works.  The  general 
adoption  of  water  meters  throughout  the  dis- 
trict would  probably  postpone  the  necessity 
of  further  extension  of  the  Metropolitan  works 
for  many  years." 

The  unfortunate  tendency  to  extravagance 
mentioned  is  probably  in  a  very  large  measure 
attributable  to  the  failure  of  the  legislature  to 
incorporate  in  the  Metropolitan  water  act  a 
provision  for  basing  the  charges  to  the  indi- 
vidual municipalities  in  part  upon  consumption 
instead  of  upon  population  and  valuation 
solely.  The  moral  effects,  too,  of  enlarging 
upon  the  magnitude  of  new  works  are,  doubt- 
less, frequently  other  than  those  desired  or 
expected ;  and  the  Boston  district  is  not  alone 
in  its  experience  of  having  consumption  un- 
reasonably increased  by  the  mere  fact  of  the 
inauguration  of  a  new,  and  for  the  time-being, 
abundant  supply. 


Steam  Economy  in  Wire  Mills. 


One  of  the  most  important  establishments  ot 
the  American  Steel  &  Wire  Company  will  spend 
the  major  portion  of  this  year's  appropriation 
for  betterments  in  remodeling  its  power  plants. 
The  manufacturing  is  carried  on  in  two  inde- 
pendent groups  of  buildings,  several  miles 
apart.  Some  of  the  buildings  are  over  half  a 
century  old,  and  part  of  the  power  equipment  in 
regular  use  to-day  is  in  the  last  stages  of  senile 


decay.  This  establishment  manufactures  spe- 
cial grades  of  wire  for  which  it  has  a  world- 
wide reputation  and  from  which  it  secures  a 
profit  of  very  ss^tisfying  proportions.  Its  me 
chanics  possess  a  high  degree  of  skill,  its  metal- 
lurgists are  eminent  abroad  as  well  as  in  this 
country,  and  its  mechanical  engineers  are 
among  the  leading  American  members  of  the 
profession.  But  its  steam  plants  are  somethius 
these  gentlemen  refer  only  in  terms  of  apology. 
Two  generations  ago  the  managers  of  that  date 
decided  that  heavy  substantial  engines  were  me 
proper  type  and  that  economy  of  operation  was 
of  relative  unimportance  in  comparison  with 
unquestioned  durability.  Measured  by  their 
tonnage,  therefore,  the  numerous  engines  of 
these  works  have  always  been  satisfactory,  but 
their  steam  economy  is  something  few  ever 
knew  with  certainty,  and  they  have  been 
ashamed  to  reveal  the  secret.  There  were  no 
breakdowns  and  there  were  abundant  dividends, 
so  the  directors  decided  to  let  well  enough 
alone.  In  fact  the  situation  was  very  much 
like  that  in  some  Massachusetts  cotton-mill 
towns  a  number  of  years  ago,  when  any  one  in- 
vesting in  a  compound  condensing  engine 
thereby  immediately  acquired  local  fame  as  a 
reckless  plunger. 

The  American  Steel  &  Wire  Corporation 
maintains  a  system  of  accounts  which  shows  in 
course  of  time  the  weak  financial  features  of 
each  of  the  works  under  its  management.  Hence 
it  is  not  surprising  that  the  order  has  gone 
forth  that  the  simple  non-condensing  engines 
in  the  establishment  in  question  must  be  re- 
placed by  compound  condensing  types  to  secure 
economy  of  power  generation,  and  that  inter- 
minable lines  of  shafting  must  give  way  to 
electric  transmission.  Estimated  in  percent- 
ages of  total  cost  of  operation,  the  saving  these 
changes  will  introduce  cannot  amount  to  much, 
but  measured  in  dollars  the  sum  will  be  very 
large.  The  change  illustrates  clearly  one  of 
the  advantages  of  a  central  control  of  silnilar 
works,  first  demonstrated  by  the  success  of  the 
head  bureau  of  the  allied  Solvay  works,  the 
advantage  derived  from  a  comparison  of  the 
cost  of  performing  the  same  work  at  widely 
different  localities.  Works  where  the  cost  is 
high  are  notified  of  the  fact,  and  works  where 
it  is  unusually  low  are  scrutinized  carefully  so 
as  to  learn  the  secret  and  reveal  it  to  all  the 
allied  plants. 

It  is  reasonable  to  expect  that  the  consolida- 
tion of  management  ot  many  of  the  great  steel 
and  iron  works  will  see  the  same  marked  de- 
crease in  cost  of  steam  power  that  was  brougiit 
about  in  textile  mill  practice  soon  after  the  or- 
ganization of  the  New  England  Cotton  Manu- 
facturers' Association,  the  clearing  house  of 
information  concerning  mill  management. 
When  the  association  was  formed,  the  most 
economical  engine  was  the  simple  Corliss  con- 
densing type  requiring  19  to  20  pounds  ot  steam 
per  horse-power.  The  publicity  given  by  this 
organization  to  the  operation  of  economical 
steam  plants  has  been  a  leading  factor  in  the 
general  introduction  of  high-grade  power  instal- 
lations in  this  industry.  The  long  array  of 
figures  it  printed  finally  convinced  the  most 
skeptical.  In  some  other  branches  of  manu- 
facture, economy  in  the  use  of  steam  simply 
does  not  occur  at  all.  Many  readers  will  recall, 
for  example,  the  extraordinary  waste  of  fuel 
found  by  the  late  Dr.  Emory  in  the  Bayonne 
refinery  of  the  Standard  Oil  Company,  a  corpor- 
ation not  particularly  noted  for  extravagance 
or  wastefulness.  Economical  engines  were  in- 
stalled under  his  direction  at  some  places,  and 
at  others  the  exhaust  from  the  old  engines  hav- 
ing low  efficiency  was  employed  in  heating 
stills.  The  result  of  such  relatively  inex- 
pensive   alterations    was   a    reduction    in     the 
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annual  consumption  of  coal  from  64,000  tons  to 
about  32,000  tons. 

The  Engineering  Record  does  not  wish  to 
assert  that  the  same  degree  of  economy  in  the 
use  of  fuel  is  as  practicable  in  wire  works  as 
in  textile  mills.  It  simply  wishes  to  point  out 
that  in  at  least  one  large  wire  mill  the  manage- 
ment has  decided  to  introduce  engines  of  a 
.  type  which  experience  indicates  to  be  as  re- 
liable in  operation  and  much  more  economical 
in  the  use  of  steam.  It  is  not  improbable  that 
in  more  than  a  fourth  of  the  large  manufactur- 
ing establishments  in  the  country  buift  over 
fifteen  years  ago,  an  expert  steam  engineer 
could  find  opportunities  for  improvement  of 
such  importance  to  the  annual  balance  sheet 
that  the  owners  would  be  astonished. 


Notes  and  Comments. 


The  Lease  of  the  Pittsburg,  Pa.,  Water- 
Works  by  a  syndicate  is  now  under  discussion 
in  that  city.  Just  what  argument  is  employed 
to  convince  the  people  that  the  water  will  be 
better  and  cheaper  when  the  works  are  run  by  a 
business  corporation  seeking  dividends,  than 
it  is  when  they  are  managed  by  municipal  of- 
ficers with  the  sole  aim  of  good  results  at  a 
minimum  cost,  remains  to  be  seen. 


The  Metered  Water  Consumption  in  Yonkers, 
N.  Y.,  affords  a  particularly  interesting  subject 
of  study  because  practically  every  service  pipe 
in  the  city  is  metered.  The  total  pumpage  in 
1902  was  about  221,600,000  cubic  feet,  measured 
by  plunger  displacement  without  any  deduc- 
tions; while  the  amount  metered  was  but  56.2 
per  cent,  of  this  figure.  Hence  the  street-main 
leakage,  and  the  slip  in  the  pumps  and  the 
meters  must  have  amounted  to  about  44  per 
cent,  of  the  quantity  nominally  furnished.  From 
some  statements  about  the  condition  of  the 
pumping  plant  in  the  last  annual  report  of  the 
Commissioners,  It  would  seem  that  pump  slip 
may  be  charged  with  much  of  this  marked  dis- 
crepancy. 


The  Importance  of  Small  Savings  in  a  steam 
plant  was  strikingly  shown  by  some  tests  made 
by  Mr.  George  H.  Barrus  on  an  engine  operat- 
ing printing  machinery.  Just  before  he  was 
retained  in  the  matter,  trouble  began  to  occur 
whenever  full  load  was  thrown  on,  which  only 
occurs  intermittently  in  such  an  estab- 
lishment. At  full  load,  steam  was  admitted  at 
full  stroke  and  the  speed  dropped  until  one  or 
more  of  the  presses  was  shut  down.  Investiga- 
tion showed  that  the  only  change  in  the  de- 
tails of  the  engine  room  management  had  been 
the  adoption  of  a  new  grade  of  oil.  Tests 
under  similar  conditions,  except  In  the  two 
oils,  showed  that  the  trouble  was  undoubtedly 
due  to  the  new  brand,  but  the  most  instructive 
fact  was  the  demonstration  that  the  marked 
difference  in  the  running  of  the  engine  was  due 
to  a  difference  of  only  2  per  cent,  in  the  power 
output.  In  other  words,  the  use  of  a  different 
grade  of  oil  was  the  l9,8t  straw  that  broke  the 
camel's  back,  so  to  speak,  illustrating  the  im- 
portance in  some  cases  of  even  a  trifling  sav- 
ing in  power. 


Oiling  Macadam  Roads  has  been  tried  in 
Bombay  with  but  indifferent  success,  accord- 
ing to  the  "Indian  Municipal  Journal."  The 
oil  employed  was  probably  a  fuel  oil,  first  ap- 
plied in  November  of  last  year.  The  odor  and 
appearance  of  the  roadway  were  anything  but 
pleasant  while  the  surface  was  still  damp,  but 
after  part  of  the  oil  had  evaporated  and  the  re- 
mainder had  worked  into  the  macadam  ma- 
terial,  these   objectionable  features   vanished. 


After  the  first  application  had  disappeared,  a 
second  was  given  the  surface,  which  apparently 
toughened  the  materials  of  the  roadway.  Ex- 
perience has  shown,  however,  that  the  surface 
is  more  cut  up  by  wheels  than  untreated  sec- 
tions of  similar  streets,  and  it  does  not  return 
to  a  good  condition  after  rainstorms  so  quickly. 
This  experience  again  proves  the  truth  of  the 
lesson  learned  in  California  when  oiling  was 
first  tried,  that  success  can  only  be  attained  by 
careful  attention  to  many  little  details,  some 
apparently  trivial. 


A  Gentle  Rebuke,  delivered  in  such  a  grace- 
ful manner  that  the  recipients  were  made,  with 
some  amusement,  to  feel  like  naughty  children, 
was  administered  to  the  members  of  the  Amer- 
ican Society  of  Civil  Engineers  at  its  last  semi- 
monthly meeting  by  Prof.  Mansfield  Merriman. 
After  the  session  was  something  more  than 
two-thirds  over,  the  second  paper  of  the  even- 
ing, one  on  the  deflection  of  beams  with  var- 
iable moments  on  inertia,  was  brought  up  for 
discussion.  It  was  a  mathematical  paper,  and 
after  a  few  remarks  on  the  impracticability  of 
presenting  such  a  subject  orally,  the  technical 
portion  of  the  meeting  was  about  to  be  closed. 
At  this  point.  Professor  Merriman  rose  to  ob- 
serve, with  some  apparent  surprise,  that  such 
an  important  paper  was  allowed  to  pass  with- 
out comment.  He  pointed  out  that  it  was  a 
distinctly  new  contribution  to  engineering 
knowledge  by  a  practicing  engineer,  and  that 
it  showed  how  to  compute  the  stresses  in  plate 
girder  swing-bridges  with  an  increase  in  ac- 
curacy of  10  to  15  per  cent,  as  compared  with 
former  methods.  Then  to  illustrate  how  easy  it 
is  to  discuss  a  mathematical  subject  in  an  in- 
teresting manner,  he  called  attention  to  some 
of  the  author's  discoveries  concerning  the  mod- 
ification of  flexural  stresses  by  shearing 
stresses.  As  a  brief  object  lesson  in  the  dis- 
cussion of  a  mathematical  paper,  these  few 
comments  were  very  instructive. 


The  Proposed  Union  Building  Project  for 
the  various  national  engineering  societies  and 
the  New  York  Engineers'  Club  has  advanced  a 
little  during  the  last  week.  It  has  been  learned 
that  the  American  Institute  of  Mining  En- 
gineers is  "not  incorporated  and  has  hitherto 
been  very  much  opposed  to  incorporation,  facts 
which  will  have  to  be  remedied  before  it  can 
take  any  very  important  part  in  acquiring  title 
to  real  estate  either  as  joint  or  sole  owner. 
Moreover,  Dr.  Raymond,  secretary  of  the  Insti- 
tute, has  stated  that  he  and  the  directors  of 
the  organization  are  expressly  forbidden  to  at- 
tempt to  bind  it  or  to  express  its  views  on  any 
subject  except  by  vote  of  the  members,  which 
it  is  not  possible  to  secure  quickly.  In  some 
way.  however.  Dr.  A.  R.  Ledoux,  Mr.  Charles 
Kirchhoff  and  Mr.  Theodore  Dwight  have  been 
selected  from  the  Institute's  membership  to  at- 
tend a  proposed  conference  of  representatives 
of  the  various  societies  which  will  discuss  the 
subject  more  fully;  these  gentlemen  are  under- 
stood to  have  no  power  to  express  more  than 
their  own  ideas  on  the  subject  of  a  union  build- 
ing. The  American  Society  of  Civil  Engineers 
can  do  nothing  officially  toward  approval  or 
disapproval  of  the  measure  for  several  months, 
under  its  Constitution,  as  any  such  matters 
as  the  disposal  of  its  present  large  property 
or  the  purchase  of  other  property  must  be  set- 
tled by  a  rather  tedious  but  eminently  safe  pro- 
cess of  letter  balloting.  It  seems  possible, 
however,  that  the  Society  will  find  a  means  of 
being  represented  unofllcially  at  the  confer- 
ence and  of  assisting  its  sister  societies  toward 
the  realization  of  their  aspirations  for  a  home. 
There  is  a  very  strong  feeling  in  the  Society, 


however,  expressed  forcibly  In  the  letter  from 
Past-President  J.  J.  R.  Croes  elsewhere  in  this 
issue,  that  the  proposition  to  make  the  Society 
a  partner  In  a  real-estate  venture  toward 
which  it  will  contribute  most  of  the  cash  and 
credit,  both  professional  and  financial,  and  yet 
have  but  a  one-fifth  representation  In  the  man- 
agement of  the  property,  is  not  particularly 
business-like.  It  is  of  course  a  fact  that  the 
Society's  one-fifth  share  in  the  proposed  build- 
ing will  not  be  worth  so  much  in  cash  as  Its 
present  building  and  will  certainly  not  be  so 
commodious.  The  American  Institute  of  Elec- 
trical Engineers  has  appointed  Messrs.  C.  F. 
Scott,  Calvin  W.  Rice  and  T.  C.  Martin  as  a 
committee  to  attend  the  conference,  while 
Messrs.  J.  M.  Dodge,  F.  R.  Hutton  and  C.  W. 
Hunt  will  represent  the  American  Society  of 
Mechanical  Engineers.  The  Engineers'  Club 
will  be  represented  by  Messrs.  J.  C.  Kafer,  W. 
H.  Fletcher  and  W.  A.  Redding. 


The  South  End  of  the  Croton  Dam  continues 
to  cause  the  Aqueduct  Commission's  chief  en- 
gineer, Mr.  William  R.  Hill,  much  anxiety.  In 
The  Engineering  Record  of  November  30,  1901, 
there  appeared  a  number  of  photographs  of  this 
part  of  the  structure,  which  at  that  time  had 
been  partly  built  according  to  the  first  plans. 
Those  plans  called  for  an  earth  dam  with  a 
masonry  core,  a  type  of  construction  which  was 
abandoned  by  the  Commission  on  the  recom- 
mendation of  Messrs.  J.  J.  R.  Croes,  Edwin  F. 
Smith  and  the  late  Elnathan  Sweet,  who  re- 
ported that  the  great  height  of  the  proposed 
embankment  rendered  it  advisable  to  go  to  the 
extra  expense  of  a  masonry  structure  in  order 
to  secure  a  maximum  of  safety  in  this  im- 
portant work.  It  was  felt  that  a  dam  which 
was  so  essential  to  the  maintenance  of  the 
water  supply  of  New  York  should  be  of  unques- 
tionable stability.  The  plans  were  accordingly 
changed  and  the  core  wall  which  had  been  laid 
was  torn  out.  Six  weeks  ago,  Mr.  Hill  made 
the  startling  report  to  the  Commission  that 
the  natural  limestone  foundations  underlying 
this  southern  end  of  the  dam  were  more  or  less 
disintegrated  and  so  soft  in  places  that  the 
material  could  be  crushed  in  the  hand  into 
sand.  He  was  soon  afterward  given  authority 
to  retain  Prof.  J.  E.  Kemp  of  Columbia  Univer- 
sity and  Prof.  J.  J.  Stevenson  of  New  York  Uni- 
versity, as  a  board  of  advisory  geologists  10  In- 
vestigate the  conditions  thoroughly.  A  fort- 
night ago  their  reports  were  sent  to  the  Com- 
mission by  Mr.  Hill.  In  certain  locations  under 
the  core-wall  which  was  partly  taken  out,  the 
limestone  was  found  to  be  so  soft  that  it  "runs 
with  water  like  sand,"  and  it  is  uncertain  how 
far  down  this  disintegration  may  have  pene- 
trated. More  recently  Mr.  Hill  stated  that  he 
had  investigated  the  foundations  for  a  depth 
of  45  feet  below  the  level  of  the  old  core,  and 
had  found  no  improvement  in  the  material  at 
that  depth.  He  stated  that  it  might  prove 
necessary  to  remove  some  of  the  work  on  an 
adjoining  gate-house  and  sonie  other  structures 
and  to  conduct  further  geological  and  engineer- 
ing investigations.  The  Commission  very  wise- 
ly consented  to  this  course,  and  at  his  request 
has  retained  Prof.  William  H.  Burr  to  consult 
with  him  on  the  whole  subject.  The  main  por- 
tion of  the  dam  is  apparently  safely  founded 
on  stable  material.  Two  seams  of  soft  rock 
were  found  during  its  construction  and  proper- 
ly treated,  but  there  is  no  ground  for  suspicion 
that  there  will  be  any  leakage  under  this  por- 
tion of  the  dam.  The  Commission  and  Mr. 
Hill  are  certainly  acting  cautiously  and  com- 
mendably  in  this  matter,  in  view  of  the  result 
of  the  undermining  of  the  limestone  founda- 
tions of  the  Austin  dam. 
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Power  Plant  of  the  Government  Printing 
Office  at  Washington. 

Part  I. — Boileb  Puint. 
One  of  the  most  interesting  developments  that 
have  been  made  in  conjunction  with  the  erec- 
tion of  the  new  Government  Printing  Office,  at  G 
and  North  Capitol  Streets,  Washington,  D.  C, 
is  the  enlarged  power  plant,  adjoining  the  new 
edifice,    and   designed    to   serve   both    the   new 
establishment  and    the   old,   adjacent   printing 
plant      In  the  first  place,  it  has  a  steam  plant 
that  has  been  laid  down  somewhat  along  the 
lines  of  marine  practice,    marine-type    boilers 
with  corrugated  furnaces  and  individual  econ- 
omizers vertically  over  the  smoke  uptakes  hav- 
ing been  Installed.     The  engine  room  contains 
four  cross-compound    direct-connected    electric 
generating  units,  all  run  condensing  and  aggre- 
gating in  electrical  output  at  -normal    rating 
1,625  kilowatts.     While  steam  is  required  in  the 
buildings  for  heating,  it  was  deemed  advisable. 
to  supply  the  heating  apparatus  during  the  five 
months  or  so  that  artificial  warming  is  neces- 
sary with  reduced  pressure  live  steam  and  oper-- 
ate  the  steam  engines   condensing  throughout 
the  year,  particularly  as  the  amount  of  water 
demanded  for  house  purposes  is  practically  that 
which  effects  condensing.     Among  the  more  im- 
portant features  of  the  plant  are  the  use  of  what 
are   virtually  ring  steam  mains,  for  both   the 
main  units  and  the  auxiliary  machinery;  ample 
free  area  about  the  various  machines  and  ap- 
paratus, the  boiler  room  being  conspicuous  for 
light    and    ventilation;    ready    accessibility    of 
white-painted  basements  under  both  the  boiler 
and  the  engine  rooms,  making  for  easy  control, 
inspection  and  repair  of  apparatus  and  piping 
at  that  level;   an  elaborate  switchboard  in  the 
engine  room;  and  a  notable  amount  of  attention 
to  general  workmanship  and  decoration  to  allow 
the  plant  to  stand  as  an  exhibition  one,  viewed 
from  a  gallery  entered  from  the  main  or  second 
floor  of  the  new  printing  building.      A  notice- 
able point  of  the  plant  is  the   limited  use  of 
automatic  controlling  devices. 

The  power  house  is  a  brick  building,  112x131 
feet  In  plan  with  a  longitudinal  partition, 
making  the  boiler  room  53  feet  2  inches  wide 
and  the  engine  room  58  feet  10  inches.  The  walls 
rest  on  a  concrete  footing  on  the  firm  sand  of  the 
site  and  enclose  the  steel  'columns  which  carry 
the  roof  trusses.  The  roof  consists  of  corru- 
gated iron  sprung  in  arches  between  I-beams 
and  covered  successively  as  follows:  Cinder 
concrete,  cement  mortar,  asphalt  mastic  and 
glazed  tiles.  The  tiles  are  bonded  to  the  con- 
crete and  the  interstices  around  them  are  filled 
with  cement  grout.  The  interior  walls  are  of 
white  glazed  brick  in  the  engine  room  for  9  feet 
above  the  floor  and  of  red  face  brick  above.  The 
members  of  the  roof  trusses  and  an  electric 
traveling  crane  overhead  are  painted  a  medium 
shade  of  green,  standing  out  in  pleasing  con- 
trast with  the  general  interior.  The  gallery 
floor  and  that  of  the  engine  room  along  the  out- 
side wall  and  in  front  of  the  switchboard  is  of 
marble  mosaic,  arranged  in  figured  panels.  The 
rest  of  the  room  Is  separated  by  a  brass  railing, 
and  the  flooring  on  the  inner  side  of  the  rail, 
and  surrounding  the  machinery  is  of  cast-iron 
diamond-grooved  plates.  The  brick  walls  of  the 
boiler  room  are  white-washed  and  the  floor  is 
of  vitrified  brick.  There  is  a  monitor  to  the 
roof  of  each  room,  with  the  top  entirely  of  glass. 
The  boiler  room  contains  eight  Scotch  type 
boilers  set  in  two  rows  facing  each  other  and 
leaving  a  central  gangway  from  end  to  end  of 
the  boiler  room  21  feet  wide.  Four  of  them 
comprised  the  old  plant,  and  they  are  all  of  the 
same  size,  12  feet  in  diameter  and  13  feet  long. 
They  contain  two  Morlson  corrugated  furnaces 
45  Inches  In  minimum  Inside  diameter  and  236 


3-inch  outside  diameter  wrought-iron  tubes 
about  10  feet  2  inches  long.  Of  the  tubes  68 
have  screwed  ends  and  an  inside  diameter  of 
2.594  inches  and  168  are  plain  and  2.782  inches 
in  internal  diameter.  The  total  heating  surface 
of  each  boiler  amounts  to  1803.2  square  feet,  dis- 
tributed as  follows:  Furnaces,  127;  combus- 
tion chamber,  151.3;  tubes,  1,524.9.  As  each 
boiler  is  rated  at  300  horse-power,-  G  square  feet 
of  heating  surface  are  regarded  as  the  horse- 
power equivalent,  which  means  an  equivalent 
evaporation  from  and  at  212  degrees  Fahrenheit 
of  5%  pounds  of  water  per  hour  per  square  foot 
of  heating  surface.  The  furnaces  are  equipped 
with  McClave  shaking  grates  of  5414  square 
feet  per  boiler,  so  that  the  heating-grate  surface 
ratio  is  33^4  to  1.  The  boilers  were  built  by  the 
I.  P.  Morris  Company,  of  Philadelphia. 

The  boilers  are  hand  fired  with  a  West  Vir- 
ginia bituminous  coal,  and  under  actual 
every  day  running  conditions,  they  evaporate 
10  pounds  of  water  per  pound  of  coal,  with 
steam  at  120  pounds  pressure,  and  water  deliv- 


lons.  It  is  weighed  in  wagons  on  delivery  and 
again  in  wheelbarrows  on  being  carried  into  the 
boiler  room. 

Feed  water  is  taken  from  two  return  tanks  in 
the  boiler-room  basement,  one  at  each  end  of  it, 
water  being  received  from  the  heating  system 
returns,  from  the  condensers  of  the  refrigerat- 
ing apparatus  and  from  the  city  mains,  the 
water  from  the  latter  source  being  admitted 
from  an  Albany  water  filter  under  control  of  a 
ball  float,  when  the  water  level  in  the  tank 
drops.  The  returns  from  the  heating  system, 
it  will  be  remembered,  are  condensed  live  steam 
which  has  not  come  in  contact  with  oil.  There 
are  four  feed  pumps  at  each  end  of  the  base- 
ment, of  the  Worthington  duplex  type,  6x4x6 
inches  in  cylinder  dimensions,  each  capable  of 
feeding  one  boiler.  The  description  of  the 
piping  for  the  four  of  the  recent  installation 
will  apply  for  the  older  group,  which  differs 
from  the  new  only  in  general  arrangement. 
They  draw  from  a  common  6-inch  header  and 
discharge  into  a  4-inch  header  which  runs   to 
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ered  to  the  economizers  at  180  degrees  Fahr., 
the  coal  being  weighed  as  wheeled  into  the  room 
and  the  feed-water  metered  on  the  discharge 
side  of  the  feed  pumps.  The  main  supply  of 
steam  is  taken  through  an  8-inch  dry  pipe  in  the 
top  of  the  boiler,  the  dry  pipe  containing  285 
%-inch  holes  on  1  Mi-inch  centers.  The  boilers 
are  served  by  a  self-supporting  steel-plate  smoke 
stack  150  feet  high,  and  9  feet  in  diameter  at 
the  top.  This  is  carried  on  a  granite  top,  brick 
foundation  24  feet  square  and  19  feet  deep,  and 
the  stack  is  flared  out  at  the  bottom  to  17  feet 
where  the  anchor  bolts  are  located.  It  is  lined 
within  30  feet  of  the  top  with  fire  brick. 
Though  designed  for  the  earlier  plant,  its  per- 
formance to  date  proves  that  it  Is  able 
to  handle  without  the  assistance  of  mechanical 
draft  the  maximum  demand  made  upon  it. 
Just  below  the  cap,  the  stack  can  be  illuminated 
by  a  belt  of  incandescent  lamps  encircling  the 
outside.  Outside  one  end  of  the  boiler  room 
coal  storage  has  been  provided  in  the  basement 
of  the  new  building  with  a  space  for  about  1,200 


the  outside  boiler  house  wall,  rises  into  the 
boiler  room  to  a  feed-water  heater,  and  is  then' 
carried  overhead  in  that  room  to  a  point  in  the 
center  line  of  the  building.  The  discharge  from 
the  older  group  of  pumps  is  brought  to  a  point 
symmetrically  situated  at  the  other  end  of  the 
line.  Between  the  two  is  run  a  4-inch  feed 
main  which  can  thus  be  fed  at  opposite  ends 
from  any  one  of  the  corresponding  set  of  pumps. 
This  forms  the  feed  header,  which  has  a  cross 
opposite  each  pair  of  facing  boilers,  the  side 
outlets  of  the  crosses  being  connected  to  the 
boilers.  At  each  boiler  this  branch  feed  pipe 
can  supply  water  either  through  a  connection 
direct  to  the  boiler  or  through  a  pipe  leading  to 
the  economizer,  each  connection  with  a  stop 
valve.  Beyond  these  connections,  the  feed 
branch  has  a  dead  end  upturned  about  thi-^e 
feet  to  act  as  an  air  chamber  to  absorb  the 
shocks  of  pumping,  reliance  for  the  necessary 
amount  of  air  being  had  on  that  carried  in  solu- 
tion by  the  fresh  feed.  Another  valve  is  pro- 
vided In  the  feed  line,  with  a  long  stem  ex- 


May  i6,  1903. 


tHE    ENGINEERING    RECORO, 


513 


tended  within  reach  of  the  fireman  for  regulat- 
ing the  supply  to  the  corresponding  boiler. 

The  steam  tor  the  feed  pumps  is  taken  from 
an  auxiliary  system'of  steam  mains.  Prom  an 
outlet  on  each  boiler,  behind  the  main  outlet,  a 
3-inch  pipe,  fitted  with  two  valves,  rises  to  a 
3-inch  main  which  runs  around  the  boiler  room 
full  size,  constituting  the  auxiliary  ring  main. 


heaters,   located   overhead  in  the  boiler  room. 
All  other  pumps  are  electrically  driven. 

The  economizer  is  vertical,  7  feet  in  diameter 
and  10  feet  6  inches  high.  It  has  no  bypass,  so 
that  all  the  products  of  combustion  must  rise 
through  it  to  a  smoke  bonnet,  3  feet  high.  It 
is  built  with  %-inch  shell  and  heads,  of  steel 
plate  having  a  tensile  strength   of  about   60,- 


No.  5  B.  &  S.  gauge.  Around  the  bottom  of 
the  economizer  is  attached  a  cast-iron  gutter 
to  catch  the  mud  removed  from  the  economizer 
in  cleaning;  and  overhead,  attached  to  the  roof 
trusses,  is  a  short  length  of  track  carrying  a 
trolley  hand  chain  hoist  for  removing  the 
bonnet  to  clean  the  economizer.  These  hoists, 
of  which  there  is  one  for  each  of  the  new  boilers 
and  on6  for  each  pair  of  the  old  boilers,  are  not 
allowed  to  be  removed  under  any  circum- 
stances, so  that  they  are  always  at  hand  for 
any  emergency.  The  economizers  are  sup- 
ported independently  of  the  boilers  by  a  sub- 
stantial steel-frame  structure,  four  heavy  lugs 
riveted  to  the  economizer  shell,  bearing  on  12- 
inch  32-pound  I-beams  carried  by  columns 
formed  of  four  6-inch  Z  bars  of  %-inch  metal. 
This  structure  also  carries  a  track,  trolley  and 
chain  hoist  for  lifting  the  doors  in  front  of  the 
smoke  uptake,  for  cleaning  tubes. 

The  choice  of  this  type  of  boiler  has  required 
the  use  of  circulating  pumps  for  drawing  water 
from  the  bottom  water  spaces  of  the  boiler  and 
delivering  it  to  the  economizer,  with  the  result 
that  the  economizer  is  practically  a  part  of  the 
boiler  and  the  water  in  it  is  at  nearly  the 
temperature  of  the  water  In  the  boiler.  There 
are  eight  circulating  pumps  of  the  Worthington 
duplex  pattern,  7%x5J4xlO  Inches  in  size,  one 
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Near  the  points  where  the  reducing- valves  and 
heating  supplies  are  taken  from  the  12-inch 
live-steam  main,  a  branch,  full  size,  is  dropped 
from  the  auxiliary  main  through  the  boiler 
room  floor  into  the  basement  below.  The  sup- 
ply to  the  four  feed  pumps  at  each  end  of  the 
building  is,  however,  controlled  in  the  boiler 
room,  by  a  short  header  connected  with  this 
drop  main,  with  the  four  steam  supplies,  valved 
near  the  header,  passing  downward  from  the 
header  to  the  basement.  The  exhaust  from  the 
feed  and  the  boiler-circulating  pumps  is  utilized 
in  two  Baragwanath    closed    type    feed-water 


000  pounds  per  square  inch,  and  the  shell  is 
composed  of  two  plates  with  double  butt  strap 
vertical  joints.  There  are  305  tubes  3  inches 
in  diameter  and  9  feet  long,  so  that  there  is  a 
tube  heating  surface  in  the  economizer  of  about 
2,155  square  feet  and  a  tube  area  for  the  pass- 
age of  the  products  of  combustion  of  about  15 
square  feet.  The  outlet  area  of  the  smoke  bon- 
net into  the  breeching  is  8  2/3  square  feet,  and 
is  provided  with  a  damper  under  hand  control. 
The  feed  piping  to  the  economizers  is  of  3-inch 
wrought-iron  pipe,  but  the  connection  from 
economizer  to  boiler  is  of  4 %-inch  copper  tube. 


for  each  boiler,  set  as  are  the  feed  pumps  on 
glazed  brick  settings.  They  are  located  in  pairs 
at  the  ends  of  the  two  rows  of  boilers,  each  pair, 
however,  cross-connected  to  serve  either  of  the 
adjacent  pair  of  boilers. 

In  the  center  of  the  boiler-room  basement, 
some  space  has  been  utilized  to  locate  a  crema- 
tory for  burning  the  refuse  from  the  printing 
office  that  cannot  be  disposed  of  in  any  other 
way.  This  amounts  to  considerable  and  has  a 
high  thermal  value.  There  has  accordingly  been 
installed  in  the  crematory  a  shell  boiler  3%  feet 
in  diameter  and  10  feet  long  for  heating  water 
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for  the  whole  building,  and  it  has  thus  far  been 
found  fully  equal  to  the  requirements.  It  has 
a  capacity  of  about  725  gallons  and  is  connected 
with  the  house  tanks  in  the  loft  by  a  3-inch  pipe, 
so  that  it  IS  under  a  pressure  corresponding  to 
the  static  head  of  the  tanks,  about  GO  pounds 
per  square  inch,  and  supplies  the  hot-water 
system  of  the  building,  without  pumping,  by  a 
3-inch  pipe.  There  is,  of  course,  a  circulating 
pipe,  to  avoid  the  water  getting  too  high  in  the 
boiler  and  to  keep  the  entire  system  warm;  and 
a  relief  valve  is  provided  to  prevent  an  excess- 
ive pressure  under  the  possibility  of  steam  for- 
mation. The  refuse  is  wheeled  into  the  boiler 
room  and  dumped  down  a  chute  near  the  crema- 
tory firing  pit.  The  grate,  which  is  supported 
on  6-inch  I-beams,  is  about  43  inches  wide  and 
86  inches  deep,  giving  an  area  of  about  25 
square  feet.  The  smoke  is  carried  from  the  top 
at  the  back  in  an  8-inch  pipe  joined  with  the 
maip  smoke  breeching  in  the  boiler  room.  The 
crematory  thus  consists  of  a  brick  chamber, 
having  a  grate  and  carrying  by  lugs  a  tank  of 
water  around  the  outside  of  which  the  products 
of  combustion  pass.  The  exposed  walls  are  of 
glazed  brick. 

The'  steam  plant  was  designed  by  Mr.  H.  K. 
Collins,  chief  engineer  of  the  Government  Print- 
ing Office,  and  the  switchboard  and  electric  dis- 
tribution by  Mr.  W.  H.  Tapley,  electrical  engi- 
neer of  the  Printing  Office.  This  work  so  far  as 
it  affected  the  power  house  construction  was 
done  under  the  supervision  of  Capt.  John 
Stephen  Sewell,  Corps  of  Engineers,  U.  S.  A., 
who  had  charge  of  the  construction  of  the  new 
building,  and  of  Hon.  F.  W.  Palmer,  the  public 
printer  and  head  of  the  Government  Printing 
Office. 

(To -be  continued.) 


Mr.     Carnegie    on     the     Carnegie    Steel 
Company. 

Eh:tractg   from   bl8  address  as   President  of  the   Iron 
and   Steel   Instltnte  of  Great  Britain. 


Looking  over  the  list  of  your  presidents, 
their  successor  is  struck  by  the  value  of  the 
service  they  have  rendered.  Great  names  are 
there,  among  them  tljp  chief  inventors  and 
pioneers  in  iron  and  steel — Bessemer,  Siemens, 
Bell  and  others,  whose  names  are  household 
words.  There  is  scarcely  one  who  has  filled 
the  office  who  has  not  been  able  in  his  in- 
augural address  to  deal  with  a  branch  of  the 
subject  as  perhaps  the  recognized  first  living 
authority  upon  it.  Several  have  announced  and 
described  in  your  proceedings  their  own  inven- 
tions which  made  them  famous.  What  a  con- 
trast the  present  occupant  presents,  who  has 
no  shadow  of  claim  to  rank  either  as  inventor, 
chemist,  investigator  or  mechanician.  None 
know  so  well  as  you,  fellow  members,  that  his 
attention  has  been  centered  upon  the  business 
department,  and  that  it  is  experience  in  this 
alone  which  entitles  him  to  address  you.  It  is 
the  department  which  differs  most,  perhaps, 
from  any  other:  at  least  an  American  humor- 
ist gives  it  as  his  opinion  that  the  business 
instinct  can  no  more  be  Instilled  in  men  by 
teachers  than  the  homing  instinct  could  be 
developed  by  feeding  them  upon  pigeon  pie.  I 
invite  your  attention  this  morning,  therefore, 
to  the  important  question  of  the  organization 
and  management  of  that  most  complicated  of 
all  pieces  of  machinery — man — which  has  been 
my  province. 

Great  as  is  the  contrast  between  the  pioneer 
and  the  modern  manufacturing  plant,  it  is 
scarcely  less  between  the  business  methods  of 
the  past  and  the  present.  Both  have  changed, 
and  changed  for  the  better,  in  the  unceasing 
march  of  improvement. 

It  f8  to  Britain  we  must  come  for  the  start- 
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ing  point,  for  here  the  iron  industry  began 
through  the  operation  of  her  own  inventions. 
We  note  how  individualistic  the  various  or- 
ganizations were  which  established  the  manu- 
facture. No  trace  of  the  corporation  is  seen, 
for  that  came  later.  Brown,  Cammell,  Jessop, 
Frith  and  others  were  the  first  captains  of  the 
industry,  chiefly  of  the  mechanical  rather  than 
the  commercial  order,  and  most  of  them,  I  be- 
lieve, had  worked  with  their  hands  in  youth. 
Bessemer,  Siemens,  Thomas  and  others  came 
later.  It  is  not  strange  that  the  inventive  and 
mechanical  should  have  taken  precedence  of 
the  commercial  element  in  the  beginning,  since 
upon  these  success  primarily  depended.  When 
the  joint  stock  form  came  the  business  ele- 
ment naturally  took  first  place. 
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changes    have    come    in    the    business    depart- 
ment. 

Speaking  from  experience,  we  had  not  gone 
very  far  in  manufacturing  before  discovering 
that  perfect  management  In  every  department 
was  needed,  and  that  this  depended  upon  the 
men  in  charge.  Thus  began  the  practice  of 
interesting  the  young  geniuses  around  us,  as 
they  proved  their  ability  to  achieve  unusual  re- 
sults— the  source  of  big  dividends.  These 
received  small  percentages  in  the  firm,  which 
were  credited  to  them  "at  the  actual  cash 
invested,  no  charge  being  made  for  good  will. 
Upon  this  they  were  charged  interest,  and  the 
surplus  earned  each  year  beyond  this  was 
credited  to  their  account.  By  the  tarms  of  the 
agreement    three-quarters    of    their   colleagues 
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Boiler  and  Economizer  in  Printing  Office. 


It  may  be  doubted  whether  the  superintend- 
ent of  any  works  under  joint  stock  manage- 
ment in  these  early  days  had  a  seat  on  the 
board  or  any  reward  beyond  a  fixed  compen-^ 
sation,  or  was  called  to  the  main  office  for 
counsel  upon  any  question  not  strictly  mechani- 
cal. Probably  there  was  not  one  foreman  or 
important  man  recompensed  in  any  form  be- 
yond fixed  salary.  The  admission  of  young 
partners  without  capital  was  unheard  of.  The 
joint  stock  form  does  not  lend  itself  readily  to 
the  substantial  recognition  of  exceptional 
service  from  the  exceptional  man,  or  of  pay- 
ment based  upon  results  in  departments,  yet 
it  is  In  this  direction  that  the  most  important 


had  the  right  to  cancel  it,  paying  the  party 
the  s\im  then  to  his  credit.  This  provision 
was  meant  to  meet  possible  extreme  cases  of 
incompatibility  of  temper,  or  if  the  recipient 
should  prove  incapable  of  development,  or  of 
enduring  prosperity.  At  death  the  interest 
reverted  to  the  firm  at  its  book  value.  The 
young  men  were  not  permitted  to  assume  any 
financial  obligation,  and  not  until  their  share 
was  fully  paid  by  the  profits,  and  there  was  no 
further  liability  upon  it,  was  it  transferred  to 
them.  Thus  thoughts  of  possible  loss  never 
prevented  concentration  upon  their  daily 
duties.  They  were  not  absorbed  in  the  daily 
quotations,  for  the  shares  were  not  upon  the 
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stock  exchange  or  transferable.  This  policy 
resulted  in  making  some  forty  odd  young  part- 
ners, a  number  which  was  increased  at  the 
beginning  of  each  year. 

By  this  plan  they  were  rapidly  paying  for 
their  interests  and  promising  to  become  the 
millionaires  of  the  then  seemingly  somewhat 
distant  future,  which,  however,  proved  not  so 
very  distant.  They  are  now  rich  men.  You 
will  not  fail,  however,  to  note  that  the  plan 
kept  them  all  in  excellent  training,  as  poor 
men  still  living  upon  their  salaries,  millionaires 


to  his  family  and  to  himself  arise.     Money  is 
properly  only  the  means  to  an  end. 

We  did  not  fall  to  see,  as  the  works  enlarged, 
how  much  success  depended  upon  the  mechani- 
cal men,  the  superintendents  and  foremen,  yet 
not  one  of  these  had  up  to  that  time  been 
admitted  as  partner.  The  business  and  the 
mechanical  men — office  and  mill — were  still 
widely  separated.  Well  do  I  remember  the  first 
attempt  to  bring  these  two  departments  into 
closer  relations.  It  was  made  with  our  Captain 
Jones,  one  of  your  members,  well  known  and 
appreciated  by  many  of  you  as  in  the  foremost 
rank  of  managers,  perhaps  the  foremost  of  his 
day  in  America.  He  came  to  us  as  a  working 
mechanic  at  8  shillings  per  day.  I  explained 
to  the  Captain  how  several  of  the  younger  men 
in  the  business  department  had  been  made 
partners  and  were  actually  receiving  much 
greater  rewards  than  he,  while  his  services 
were  at  least  equally  valuable,  and  informed 
him  that  we  wished  to  make  him  a  partner.  I 
shall  never  forget  his  reply.  "Mr.  Carnegie,  I 
am  much  obliged,  but  I  know  nothing  about 
business  and  never  wish  to  be  troubled  with 
it — I  have  plenty  to  trouble  me  here  in  these 
works.  Leave  me  as  I  am  and  just  give  me  a 
thundering  salary."  "Hereafter,"  I  said,  "the 
salary  of  the  President  of  the  United  States  is 
yours.  Captain,"  and  so  it  remained  till  the  sad 
day  of  his  death.  My  seniors,  the  presidents  of 
the  other  manufacturing  concerns,  did  not  fail 
to  take  me  to  task  for  ruining  the  steel  busi- 
ness by  paying  a  mechanic  more  salary  than 
any  of  them  received.  Being  much  the  young- 
est of  these  great  dignitaries,  I  humbly  con- 
fessed my  wrongdoing,  not,  however,  failing  to 
inquire  if  they  knew  where  we  could  find  two 
or  three  more  Captain  Joneses  at  double  the 
price.  We  did  not  overpay  the  Captain;  he 
was  worth  several  ordinary  salaried  presidents. 
The  Captain's  declination  of  partnership  was 
the  only  one  which  ever  came  witum  my  ex- 
perience. None  of  the  other  mechanics  ever 
preferred  salary  to  partnership,  and  they  were 
wise.  Nothing  can  compare  with  that  form. 
Let  me  impress  that  upoa  tne  younger  mem- 
bers here  who  may  soon  have,  or  should  have 
some  day,  the  choice  laid  before  them.     From 
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Where  it  was  impossible  to  decide  the  limits  of 
a  department,  the  managers  were  rewarded  by 
handsome  bonuses  beyond  thefr  salary,  based 
upon  the  general  profits  of  the  year.  Thus,  as 
a  rule,  every  man  in  authority  became  more 
than  a  mere  wage  earner.  He  felt  himself  on 
the  first  step  of  the  ladder  which  led  to  partner- 
ship sooner  or  later,  and  was  worth  any  two 
mere  employes  paid  only  a  dally  or  monthly 
wage  and  denied  special  recognition. 

Labor  is  worthy  of  its  hire  and  is  now  pa'd 
this  in  coin,  the  law  in  many  lands  going  so 
far  as  to  make  Its  claim  a  first  charge  upon  the 
employer's  property— a  great  advance.  But  the 
irresistible  pressure  which  has  forced  change 
after  change  in  the  relations  of  capital  and 
labor  still  operates  unchecked — a  sure  indi- 
cation that  the  final  stage  has  not  yet  been 
reached.  We  have  evidence  of  this  in  another 
important  advance,  the  sliding  scale,  which 
provides  not  a  fixed  wage  but  in  some  degrees 
settles  by  results.  Increased  demands  bring 
higher  prices,  amd  profits  to  the  employ/er, 
which  in  turn  bring  workmen  higher  returns, 
so  that  as  the  employer's  profits  rise  and  fall, 
so  do  the  workman's  rewards.  If  I  were  asked 
what  was  the  best  service  the  Carnegie  Com 
pany  were  ever  able  to  render  the  wage  earn^, 
next  to  giving  steady  employment  at  wages  equal 
to  ahy,  I  should  answer,  by  persuading  them  to 
adopt  the  sliding  scale,  with  a  minimum  insur- 
ing living  wages,  at  their  works  at  Braddock 
14  years  ago,  which  has  given  perfect  satis- 
faction from  that  day  to  this  and  Is  still  in 
force,  and  has  produced  undisturbed  harmony 
between  capital  and  labor.  The  sliding  scale  is 
a  great  advance  over  the  fixed  wage,  not  only 
by  securing  the  workman  a  prompter  and  more 
certain  share  of  the  profits,  but  also  because  It 
raises  his  status.  He  is  something  akin  to  a 
proprietor  when  he  shares  varying  profits  in- 
stead of  having  merely  a  fixed  wage.  He  has 
risen  in  the  scale  and  is  more  of  a  man,  and 
the  more  of  a  man  the  better  and  more  valuable 
the  workman. 

Gentlemen,  while,  as  you  have  seen,  the 
Carnegie  Steel  Company  interested  their  young 
men  as  partners  and  were  always  anxious  to 
reward    exceptional    service,    and    carried    the 
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In  posse.  Indeed,  but  not  In  esse — quite  a  differ- 
ence, for  millionaires  seem  liable  to  develop 
when  still  very  young  so  many  hitherto  unsus- 
pected weak  spots  in  their  constitutions 
requiring  careful  nursing,  and  many  absences 
and  short  hours,  and  a  dozen  other  impedi- 
ments to  hard,  continuous  exertion,  that  it  does 
not  seem  good  for  their  robust  health  that  they 
should  be  unduly  burdened  before  reaching 
middle  age.  The  zest  of  the  chase  is  over  too 
soon.  It  will  be  found  the  exception  when  a 
millionaire  employe  strains  himself  unduly  by 
overexertion  in  the  mill  or  office,  nor  should  he 
be  expected  to  do  so.  He  has  earned  the  right 
to  some  leisure  for  self  improvement.  When 
a  man  has  achieved  a  competence,  new  duties 


that  time  forward  Lne  union  of  the  mechanical 
and  business  partners  went  steadily  forward 
until  no  manager  of  a  mill  was  without  his 
Interest  in  the  business,  as  pertaining  to  the 
position,  and  no  board  of  management,  or  im- 
portant committee,  was  without  a  mechanical 
representative.  Thereafter  mill  and  office  con- 
ferred upon  all  important  sales  or  contracts. 
The  mechanic  and  the  man  of  affairs  were  in 
constant  consultation  and  fellow  partners — one 
of  the  most'  profitable  changes  that  ever  we 
made. 

There  was  another  step  taken  In  the  same 
direction.  Men  having  others  under  their 
charge,  were  given  an  interest  in  the  pro- 
ceeds, or  savings  in  cost,  in  their  department. 


bonus  system  to  an  extent,  perhaps,  unknown 
in  any  similar  organization,  the  masses  of  the 
ordinary  workmen  could  not  be  embraced 
under  the  limited  partnership  form  even  if  it 
had  been  thought  desirable  that  their  savings 
should  be  so  invested.  The  objection  to  this 
from  the  point  of  view  of  the  workman,  which 
always  arose  in  our  minds  and  which  we  were 
never  able  to  surmount,  was  the  sad  and  in- 
structive history  of  the  largest  manufacturing 
concerns,  especially  those  of  iron  and  steel.  ' 

Bearing  all  this  in  mind,  the  thought  of 
asking  the  workingman  to  risk  his  precious 
savings  in  the  manufacturing  or  any  form  of 
business  was  always  discarded  by  us  as  too 
dangerous  for  him.    He  was  advised  to  buy  a 
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home  instead  and  save  his  rent.  To  facilitate 
this,  money  to  build  a  home  was  lent  to  any  of 
the  employes  who  had  the  ground  clear  of 
debt.  Their  savings  up  to  ?2,000  each  were 
taken  by  the_  company  and  placed  in  a  special 
trust  fund,  entirely  separate  from  the  busi- 
ness. Interest  at  6  per  cent,  was  allowed,  to 
encourage  the  workman  to  save  part  of  his 
earnings  for  old  age.  The  funds  received  were 
lent  upon  mortgage  on  real  property,  generally 
to  such  workmen  as  wished  to  build  homes.  It 
was  believed  that  this  was  the  safest,  and  there- 
fore the  wisest,  use  of  their  savings  which 
workmen  could  make. 

The  most  convincing  proof  of  the  steady 
march  of  labor  to  recompense  more  and  more 
based  upon  profits,  and  ]in  forms  drawing 
capital  and  labor  into  the  peaceful  bonds  of 
mutuality,  is  to  be  credited  to  the  United  States 
Steel  Corporation,  the  largest  of  all  industrial 
corporations,  and  for  which  they  deserve  un- 
stinted praise,  as  proving  a  genuine  interest  in 
the  workmen  and  sagacious  thought  for  their 
own. 

To  this  step  I  invite  your  earnest  attention. 


worthy  is  the  resolve  to  set  apart  yearly  from 
earnings,  should  these  exceed  $80,000,000  (say 
£16,000,000),  1  per  cent,  of  the  earnings,  and 
for  each  $10,000,000  (£2,000,000)  of  earnings 
an  additional  one-fifth  of  1  per  cent.,  for  a  fund 
to  be  awarded  to  such  of  their  officials  and  men 
as  have  in  the  opinion  of  the  Finance  Commit- 
tee best  deserved  it,  as  a  reward  of  merit  and 
not  pro  rata.  Such  is  the  scope  of  this  per- 
haps epoch-making  advance  which  is  rendered 
possible  by  the  joint  stock  form  with  shares  in 
small  amounts,  easily  distributable  among 
many  thousands  of  workmen. 

It  will  be  noted  that  the  investment  is  at  the 
risk  of  the  men.  This  seems  a  feature  which 
we  may,  however,  expect  the  corporation  to 
change  as  experience  is  gained,  as  the  plan  is 
most  wisely  stated  to  be  subject  to  future 
changes.  In  most  of  the  States  of  the  Union 
labor's  precious  earnings,  surely  the  most 
precious  of  all  capital,  are  a  first  charge  upon 
property,  and  this  I  believe  the  only  safe  policy 
to  follow.  "Every  workman  a  shareholder" 
would  end  most  of  the  conflicts  which  sadden 
us  between   capital   and   labor.     To   effect  this 


their  advice,  intended  to  promote  the  mutual 
advanatage  of  the  company  and  the  workers. 
The  responsibility  is  not  small,  since  the  cir- 
cular assures  the  workmen  they  are  offered 
"a  safer  and  more  profitable  investment  than 
the  workman  could  possibly  find  for  his  savings 
elsewhere."  Much  better,  therefore,  that  legal 
form  be  given  to  the  moral  claim. 


Types  and   Details   of   Bridge   Construc- 
tion.— VI. 

Ity   Frank  W.   Skinner,  C.  E. 


Abch  Trusses. 
The  Carlsburg  Viaduct,  Denmark,  was  de- 
scribed in  "Engineering,"  London,  July  14, 
1899.  It  has  two  two-hinge  steel  truss  arch 
spans,  one  of  which  has  a  length  of  90  feet  and 
rise  of  intrados  of  38  feet,  and  the  other  has 
similar  but  smaller  proportions.  .  The  Intrados 
and  extrados  have  different  centers  in  the  same 
vertical  line,  so  that  their  curves  intersect 
.near  the  skewback  pins  and  the  chords  have 
a  crescent-shaped  outline,  and  are  divided  by 
vertical  members  into  X-braced  panels  of  equal 
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for  It  may  well  prove  of  surpassing  importance 
and  mark  an  epoch  in  the  history  of  the  rela- 
tions of  capital  and  labor.  It  may  even  be 
looked  back  to  as  having  furnished  the  solid 
foundation  for  the  solution  of  most  of  the 
troublesome  questions  between  thehi. 

It  is  In  this  form:  Twenty-five  thousand  of 
the  $100  shares  of  preferred  7  per  cent,  stock 
were  offered  to  their  168,000  employes  at  $82.50 
per  $100  share.  In  different  amounts  according 
to  their  earnings,  which  were  subscribed  for 
twice  over;  nearly  one-sixth  of  the  men  sub- 
scribed— one-half  being  salaried  men.  Twenty 
thousand  more  shares  of  stock  were  afterward 
provided,  making  45,000  in  all,  worth  about 
$4,500,000.  Monthly  payments  are  received. 
Another  distribution  of  shares  is  intended  next 
year. 

One  valuable  and  praiseworthy  feature  is  that 
for  five  years  those  holding  their  shares  and 
still  in  the  service  are  given  a  yearly  bonus  of 
$5  upon  their  shares,  and  during  a  second  five 
year  term  a  bonus,  amount  not  yet  fixed,  is 
promised.     The    third    feature    equally    praise- 


every  corporation  could  well  afford  to  offer  to 
distribute  part  of  their  shares  among  the  saving 
workmen,  and,  in  case  of  disaster,  give  prefer- 
ence to  repayment  of  principal  as  first 
charge.  Any  desired  legislation  with  proper 
safeguards  could  be  readily  obtained  authoriz- 
ing corporations  to  make  savings  of  employes 
up  to  a  certain  sum  for  each  a  deferred  claim, 
ranking  before  mortgage  or  ordinary  debts  or 
the  claims  of  shareholders,  akin  to  the 
Mechanics'  Lien  and  the  Homestead  exemption 
laws.  This  seems  due  to  the  workingman, 
who,  necessarily  unacquainted  with  business, 
takes  his  shares  upon  trust  and  becomes  the 
beneficiary  or  the  victim  of  his  employers.  He 
should  be  considered  as  an  inexperienced 
youth  in  the  affair;  besides,  he  is  asked  to 
invest  not  solely  for  his  own,  but  at  least 
equally  for  the  advantage  of  his  employer.  His 
adviser  is  not  a  disinterested  party  and  there- 
fore cannot  be  absolved  from  responsibility, 
which  would,  I  am  confident,  lead  the  owners  of 
the  United  States  Steel  Company  to  save  their 
trusting  workmen  from  loss  through  following 


length  but  unequal  horizontal  projection.  The 
trusses  are  battered,  and  are  connected  by 
sway  brace  frames  in  vertical  transverse  planes 
and  by  stiff  lateral  bracing  in  the  plane  of  the 
lower  chords.  All  connections  are  riveted  ex- 
cept at  the  skewbacks,  where  castings  are 
flange-bolted  to  the  ends  of  the  trusses  and 
have  open  bearings  for  the  horizontal  hinge- 
pins  which  engage  cast  pedestals  beveled 
transversely  to  correspond  with  the  inclination 
of  the  trusses  and  seated  on  masonry  surfaces 
normal  to  the  center  lines  of  the  trusses.  The 
14%-foot  roadway  is  supported  from  the  arch 
trusses  by  six  bents  of  battered  posts  continu- 
ous across  the  trusses  to  the  lower  chords,  and 
X-braced  between  the  trusses  and  the  floor- 
beams. 

The  Riverside  Cemetery  bridge  at  Cleveland. 
Ohio,  was  described  in  The  Engineering  Rec- 
ord of  April  20,  1901.  It  has  a  graceful  center 
span  with  two  arch  trusses  in  vertical  planes 
which  support  at  the  crown  and  spandrel  posts 
four  equal  spans  of  lattice  girder  roadway 
stringers  about  60  feet  above  the  water.     The 
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two-hinge  arch  trusses  are  142  feet  long,  27  feet 
rise  and  20  feet  apart  on  centers  an;i  are  2  feet 
deep  at  the  ends  and  5  feet  deep  at  the  crown. 
The  chord  angles  are  accurately  bent  to  para- 
bolic curves,  and  are  connected  by  solid  web 
plates  at  the  ends  and  by  X-bracing  between 
the  haunches.  The  diagonal  members  in  the 
trusses  and  in  the  roadway  girders  are  pairs 
of  angles  riveted  together  back  to  back  to 
make  T's  with  their  webs  turned  outwards  so 
that  their  flanges  clear  at  intersections  and  are 
riveted  there  and  at  the  ends  to  connection 
plates  with  tangentially  curved  edges.  The 
tj-inch  skewback  pins  have  lull  hole  bsarings 
in  the  rounded  ends  of  the  trusses  and  in  the 
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cast  pedestals  seated  on  Inclined  pier  surfaces 
normal  to  the  center  line  of  the  truss.  The 
trusses  are  sway  braced  by  thirteen  lattice 
girder  struts  in  vertical  planes.  Their  flanges 
are  in  the  planes  of  the  truss  flanges,  and  have 
oblique  connection  plates  bent  on  opposite 
sides  of  their  webs.  They  are  X-braced  in  all 
panels  by  pin-connected  top  and  bottom  lateral 
rods. 

The  spandrel  posts  have  oblique  base  plates 
riveted  to  the  top  flanges  of  the  trusses  and 
horizontal  cap  plates  riveted  to  the  roadway 
girders.  The  roadway  trusses  are  rigidly  con- 
nected to  the  arch  trusses  at  the  crown,  and 
have  sliding  seats  on  the  abutments,  the  verti- 
cal posts  on  the  skewback  piers  being  rocker 
bents  with  top  and  bottom  pin  c6nnections. 
The  15-inch  floorbeams,  1214  feet  apart,  are 
supported  at  the  ends  of  the  roadway  girders 
on  horizontal  flange  angles  riveted  to  tie  plates 
connecting  the  end  verticals  of  adjacent  gir- 
ders; at  intermediate  points  they  are  web- 
coanected  to  the  vertical  members.  They  have 
knee-brace  angles  to  the  lower  flanges  of  the 
girders,  and  holes  through  the  upper  parts  of 


12-inch  I-beams  supporting  the  wooden  floor- 
beams  of  the  double  plank  roadway  and  the 
cantilever  sidewalks. 

The  arch  trusses  had  no  hinges,  and  their 
ends  were  cut  oft  square  on  radial  lines.  The 
ends  of  the  chords  engaged  cast-iron  blocks 
with  beveled  bearings  on  transverse  horizontal 
wedges  between  the  flanges  of  cast-iron  abut- 
ment plates.  The  plates  were  bolted  to  the 
inclined  pier  masonry,  and  each  received  both 
chords  of  one  arch  rib.  The  wedges  were  ar- 
ranged to  be  moved  by  screws  to  adjust  the 
arch  ribs,  probably  for  making  the  center  joint 
in  erection.  The  bridge  was  built  in  1874,  and 
after  24  years'  use  was  replacsid  by  a  plate  gir- 
der arch. 

The  Brooklyn-Brighton  viaduct,  Cleveland,  O., 
has  a  29Vi-foot  roadway  and  two  7-foot  side- 
walks, and  consists  of  a  long  trestle  with  28- 
foot  towers  and  56-foot  connecting  spans  and 
one  168-foot  main  arch  span.  This  has  two 
peculiar  three-hinge  arch  trusses  in  vertical 
planes  26  feet  apart  on  centers.  The  lower 
chords  are  composed  of  chords  of  a  circular 
arch  with   a   rise  of  48  feet  and    a  height  of 


hole  bearings  with  wedge-shaped  clearances 
above  and  below.  The  pins  at  the  center  and 
ends  of  the  bottom  chord  are  6  inches  in  diam- 
eter; the  remainder  of  the  bottom  chord  pins 
and  those  at  the  hip  points  are  5  inches,  and 
the  other  top  chord  pins  are  4  inches  in  diam- 
eter. The  skewback  pins  engage  full  holes  in 
the  ends  of  the  lower  chords,  vertical  posts 
and  cast-iron  pedestals.  The  pedestals  have 
one  web  in  the  plane  of  the  axis  of  the  pin 
and  lower  chord,  and  three  webs  at  right  angles 
to  it,  and  have  bases  about  4  feet  square  seated 
on  the  inclined  surfaces  of  masonry  piers  24% 
feet  high. 

The  end  vertical  posts  are  continuous  above 
the  top  chords  to  the  roadway  level  and  carry 
one  end  of  longitudinal  roadway  girders,  which 
are  supported  at  the  opposite  end  on  the  top 
chords  of  the  arch  trusses,  at  the  hips.  The 
bottom  chords  of  the  arch  trusses  are  connect- 
ed by  transverse  struts  at  panel  points  and  by 
X-braces  in  every  panel,  all  of  which  are  made 
with  I-shaped  cross  sections  with  two  pairs  of 
angles  back  to  back,  latticed,  and  have  riveted 
connection   plates   engaging   their    flanges   and 
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their  webs  for  the  screw  ended  lateral  rods, 
with  adjustable  nut  bearings  on  convex  wash- 
ers seated  in  concave  vertical  angle  plates. 
The  sidewalks  are  carried  outside  the  road- 
way girders  on  brackets,  in  the  planes  of  the 
floorbeams,  peculiar  for  their  ■  oblique  web 
plates  and  their  anchorage  to  the  top  flanges 
of  the  girders. 

The  old  Forbes  Street  bridge,  Pittsburg, 
was  described  In  The  Engineering  Record  of 
July  15,  1899.  It  had  a  150-foot  segmental  arch 
span  with  three  light  lattice  girder  ribs  13% 
feet  apart.  These  had  parallel  flanges  51  inches 
apart  with  a  rise  of  23  feet  and  were  braced 
together  by  light  struts  and  diagonals  in  the 
plane  of  the  top  flanges  only.  The  transverse 
struts  were  single  small  angles,  and  the  diag- 
onals were  slender  rods  with  flattened  ends 
with  one  small  rivet  in  each.  The  vertical 
spandrel  posts  had  T-shaped  cross  sections 
made  with  single  bars  or  pairs  of  angles  and 
web  plates,  and  were  riveted  to  the  top  flanges 
of  the  arch  trusses  with  single  oblique  angle 
clips.    They  carried  three  lines  of  longitudinal 


about  73  feet  above  water  level.  The  top  chord 
is  horizontal  for  42  feet  each  side  of  the  cen- 
ter, and  thence  slopes  at  an  inclination  of 
about  45  degrees  to  its  intersections  with  the 
vertical  end  posts  19%  feet  long.  The  trusses 
are  7%  feet  deep  at  the  center  and  19%  feet 
deep  at  the  ends  of  the  horizontal  portions,  and 
are  divided  in  twelve  14-foot  panels  by  vertical 
posts,  with  single  diagonals  in  each  panel.  All 
panel  points  are  pin-connected  and  all  web 
members  except  the  vertical  posts  at  the  ends 
and  haunches  have  I-shaped  cross  sections 
made  with  two  pairs  of  angles  riveted  together 
back  to  back  and  latticed.  The  other  vertical 
posts  and  the  top  chords  are  made  with  pairs 
of  channels,  latticed. 

The  bottom  chord  is  the  principal  member, 
and  has  a  trough  shaped  section  made  with  20- 
inch  web  plates,  a  24-inch  bottom  cover  plate 
and  3M!x3%  and  5x3V2-inch  angles.  It  is  made 
in  single  panel  lengths  with  beveled  butt  joints 
spliced  with  web  plates  and  bent  bottom  cover 
plates.  All  its  pins  are  below  the  center  line 
of  the  web,   and  at  the  crown  there  are  half 


the  chord  flanges.  The  top  chords  are  X-braced 
by  single  angles,  but  have  no  transverse  struts. 
The  42-inch  plate  girder  floorbeams  are  seated 
directly  across  the  horizontal  top  chords  and 
have  tapered  ends  cantilevered  about  8%  feet 
beyond  them  to  carry  the  sidewalks. 

The  five  lines  of  longitudinal  12-inch  I-beams 
and  channels  which  carry  the  roadway  and 
sidewalk  floors  and  the  fascia  girders  are  seat- 
ed across  the  top  flanges  of  the  floorbeams, 
and  the  middle  ones  are  raised  on  bent  plate 
chairs  to  crown  the  roadway  floor.  Provision 
is  made  for  two  street  car  tracks,  the  outer 
rail  of  each  being  in  the  center  of  the  truss. 
Each  rail  is  carried  in  a  trough  made  with 
three  12-inch  channels,  two  having  vertical  and 
one  a  horizontal  web,  riveted  together  to  make 
an  H-shaped  cross-section  with  the  flanges 
down  and  out.  These  troughs  also  help  carry 
the  two  layers  of  3-ineh  floor  planks.  The  span 
was  erected  by  an  overhead  traveler  which 
assembled  it  from  one  end  and.  moving  on  the 
top  chords,  the  trestle  falsework  one  panel  in 
advance.  (To  be  continued.) 
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The  Action  of  the  Septic  Tank  on  Acid 
Iron  Sewage. 

In  the  third  annual  report  of. the  Connecticut 
Sewerage  Commission  there  was  given  a  valu- 
able report  by  Prof.  Leonard  P.  Kinnlcutt  and 
Mr.  Harrison  P.  Eddy  on  the  action  of  the  septic 
tank  on  acid  iron  sewage,  an  abstract  of  this 
report  appearing  in  The  Engineering  Record  of 
May  10,  1902.  These  investigations  were  con- 
tinued during  the  past  year,  and  the  complete 
results  are  given  in  the  fourth  report  of  the 
commission, -recently  made  public.  The  later 
experiments  have  in  the  main  confirmed  the 
general  conclusions  which  were  given  tenta- 
tively in  the  former  paper.  An  abstract  of  the 
second  paper  on  this  very  important  subject  fol- 
lows. 

To  briefly  review  the  conditions  of  the  ex- 
periments it  may  be  stated  that  the  septic  tank 
used  was  a  discarded  iron  pressure  tank  14 
feet  long  and  5  feet  tn  diameter,  with  a  2y2-lnch 
inlet  tube,  entirely  closed  in,  and  with  arrange- 
ments for  measuring  the  quantity  of  gas  given 
off.  The  quantity  of  sewage  in  the  tank  at  any 
time  was  1,762  gallons,  and  the  time  of  passage 
through  the  tank  was  18  hours.  The  ordinary 
sewage  of  the  city  of  Worcester,  Mass.,  as  it 
reaches  the  disposal  plant  was  used  In  the  ex- 
periments. The  general  character  of  the  sew- 
age was  the  same  in  1902  as  in  1901,  containing, 
however,  a  little  more  iron  sulphate  and  a  little 
less  free  acid  in  1902,  and  the  amount  of  organic 
matter  as  indicated  by  the  albuminoid  ammonia 
was  13  per  cent,  greater  In  1902  than  in  1901. 

During  the  past  year  the  amount  of  free  acid 
In  the  sewage  has  never  exceeded  7%  parts  per 
100,000,  and  the  decomposition  of  tiie  organic 
matter  has  been  continuous,  although  its 
amount  was  greatest  in  the  summer.  The  aver- 
age composition  of  the  sewage  for  both  1901 
and  1902  is  given  in  tabular  form. 

Analysis  of   Wobcestkh   Sewage. 

Parts  per  100.000. 

1901.  1902. 

Total    solid   matter 74.20  83.22 

Suspended  solid  matter le-.'JO  31.01 

Soluble    solid    matter 57.70  62.21 

Free   ammonia    1.8.)  2.02 

Total  albuminoid  ammonia 0.6484  0.837 

Suspended  albuminoid  ammonia...     0.4006  0.600 

Soluble  albuminoid  ammonia 0.2478  0.237 

Total   oxygen   consumed ....  11.07 

Oxygen  consumed  by  solids  in  sus- 
pension   4.97 

Ox.vgen  consumed  by  solids  in  solu- 
tion      6.10 

Iron    In    solution ,^.78  7. .35 

Iron    in    suspension 3.51  8.35 

Aluminum   In    solution 0.07  .... 

Aluminum   in   suspension 0.15  .... 

Bu  calculation   Irom   above  results. 

Ferrous  sulphate  In  solution  FeSO.  15.V  19.95 
Aluminum      sulpbate     In     solution 

Al2(S0«) 0.44  

Ammonium     sulphate    In    solution 

(NH<)sSO.    4.33*  7.84 

Free   acid   in   terms  sulphuric  acid 

In  solution    HiSOj    10.12  7.47 

•The  free  ammonia,  averaged  in  the  half-hour 
weekly  samples,  in  which  the  total  iron,  aluminum  and 

sulphur  trioxide  were   determined,   was  1.12  and   not 
1.85.  which  was  the  average  of  the  whole  year. 

in  the  accompanying  table  is  given  a  com- 
parative statement  of  the  amount  of  solias  re- 
moved in  1901  and  1902.  Values  for  the  total 
solids  In  the  sewage  are  given  in  parts  per 
100,000,  all  other  values  being  the  per  cent,  re- 
moved. The  results  agree  closely  with  those 
obtained  at  Exeter  and  Manchester  and  are  only 
about  8  per  cent,  lower  than  those  obtained  at 
Leeds.  The  sewage  at  Exeter  would  be  classed 
as  a  domestic  sewage,  that  at  Manchester  and 
Leeds  as  manufacturing  sewage,  containing, 
however,  more  wool  washings  and  dye  stuffs, 
and  much  less  iron  In  solution  and  free  acid 
than  Worcester  sewage.  Taking  the  results  ob- 
tained in  these  four  cases,  it  would  appear  that 
the  total  amount  of  solid  matter  removed  from 
sewage  by  the  action  of  the  septic  tank  is  about 
25  per  cent,  of  the  total  amount  of  solid  matter 
In  the  sewage. 

The  proportion  of  soluble  and  suspended  sub- 


stances removed  from  a  sewage  by  the  septic 
tank  seems  to  be  much  more  dependent  on  the 
character  of  the  sewage  than  does  the  amount 
of  total  solid  matter  removed.  With  Exeter 
sewage  there  is  no  percentage  reduction  of  the 
solids  in  solution.  With  Manchester  sewage 
15.45  per  cent,  of  the  solids  in  solution  and  57 
per  cent,  of  the  suspended  solids  were  removed, 
while  with  Leeds  sewage  the  amounts  were  12.05 
and  70.37  per  cent,  respectively.  Worcester  ex- 
periments gave  in  1901,  21.13  per  cent,  of  solu- 
ble solids  and  24.02  per  cent,  of  suspended  solids 
removed;  in  1902,  24.41  and  30.86  per  cents.  The 
cause  of  the  difference  in  results  can  be  ex- 
plained by  the  character  of  the  sewage.  Exeter 
sewage  does  not  contain  iron  salts  in  solution, 
and  the  sewage  of  Worcester  contains  a  very 
much  larger  amount  of  iron  in  solution  than 
the  sewage  of  Manchester  or  of  Leeds. 

Removal    of    Solid    Matter,    Worcester    Experi- 
MEKTAL  Septic  Tank. 

Per  cent,  removed. 

Total  Total  In  In 

in  sewage.         solids.  solution.      suspension. 

1901.  1902.  1901.  1902.  1901.  1902.  1901.  1902. 
Jan.  78.80  73.12  11.42  30.80—2.45  28.30  47.98  36.22 
Feb.  68.85  75.27  32.75  22.42  14.00  9.68  66.74  43.34 
Mar.  86.60  59.30  32.33  15.52  17.28  16.68  58.28  12.39 
Apr.  57.40  68.97  17.07  27.75  8.68  24.74  36.61  35.07 
May  59.73  76.56  20.97  26.80  24.61  22.25  10.43  34.65 
Jun.  76.15  101.40  14.51  32.25  26.71  26.16  14.04  41.89 
Jul.  82.10  91.00  27.53  22.41  27.41  16.61  27.81  33.43 
Aug.  85.76  91:60  23.41  23.14  26.80  24.49  13.53  20.67 
Sep.  83.90  105.20  24.13  26.80  34.31  14.86  —6.16  40.45 
Oct.  91.06  94.70  28.58  27.87  32.90  32.09  15.93  20.94 
Nov.  85.88  83.10  20.40  21.66  18.47  14.02  22.29  32.37 
Dec.  05.55  78.50  8.92  17.83  16.54  24.27—3.39  9.41 
Mean  76.81   83.23  22.06  24.95  21.13  24.41   24.02  30.86 

The  soluble  iron  in  Worcester  sewage  is  in  ihe 
form  of  sulphate  of  iron.  By  the  reducing  ac- 
tion of  the  tank  this  is  changed  to  insoluble  sul- 
phide of  iron,  and  thus  reduces  the  amount  of 
soluble  matter  that  otherwise  would  be  found 
in  the  effluent.  Further,  the  Iron  sulphide  thus 
formed  does  not  settle  readily,  and  after  It  has 
settled  to  the  bottom  of  the  tank  is  easily 
brought  again  to  the  surface  by  the  gas  gener- 
ated in  the  sludge  and  is  carried  along  to  a 
greater  or  less  extent  with  the  current  in  the 
tank,  and  so  increases  the  amount  of  suspended 
matter  in  the  effluent.  While  the  amount  of 
total  solids  removed  by  the  septic  tank  from 
various  kinds  of  sewage  may  not  vary  greatly, 
the  ratio  between  the  soluble  and  Insoluble  sol- 
ids will  depend  largely  on  the  amount  of  solu- 
ble iron  salts  in  solution.  With  sewage  con- 
taining as  much  iron  sulphate  in  solution  as 
occurs  in  Worcester  sewage  the  results  certainly 
indicate  that  unless  special  mechanical  devices 
are  used,  the  total  amount  of  solid  matter  re- 
moved will  be  about  equally  divided  between 
soluble  and  suspended  solids. 

The  action  of  anaerobic  bacteria  on  organic 
matter  containing  nitrogen  must  cause  the  lib- 
eration of  nitrogen,  partly  in  the  form  of  free 
nitrogen  and  partly  in  the  form  of  ammonia. 
The  nitrogen  would  be  found  in  the  gases  given 
off  and  the  ammonia  should  be  found  in  the 
effluent  as  free  or  saline  ammonia.  It  would, 
therefore,  be  expected  that  the  amount  of  free 
or  saline  ammonia  found  in  the  effluent  would 
be  greater  than  the  amount  found  in  the  sew- 
age. In  Worcester  this  has  been  the  case  in 
every  analysis  made  during  the  past  two  years, 
except  in  one  month,  March,  1901.  In  1901  the 
effluent  contained  20.52  per  cent,  more  free  am- 
monia than  the  sewage,  and  in  1902,  28.21  per 
cent. 

At  Exeter,  Leeds  and  Manchester,  less  free 
ammonia  is  found  in  the  effluent  than  in  the 
sewage,  and  while  Clark  In  his  experiments  at 
Lawrence  in  1898  and  1899  found  a  larger 
amount  in  the  effluent  than  in  the  sewage,  in 
1900  and  1901  he  found  a  loss  averaging  about  9 
per  cent.  This  difference  in  results  may  be  due 
in  part  to  so-called  septic  action  in  the  sewers 
before  the  sewage  enters  the  tank;  in  part  to 
the  fact  that  more  free  nitrogen  and  less  am- 
monia is  formed  in  certain  cases  than  in  others 


by  the  decomposition  that  takes  place  in  the 
tank;  and  in  part  to  the  degree  of  acidity  of  the 
sewage.  In  a  neutral  or  alkaline  sewage  the 
ammonia  would  tend  to  escape  from  the  liquid, 
while  in  a  strong  acid  sewage  the  ammonia,  as 
soon  as  formed,  would  unite  with  the  acid  to 
form  salts,  and  thus  be  retained  in  the  liquid. 
The  total  amount  of  organic  matter  removed 
from  Worcester  sewage  as  shown  by  the  deter- 
minations of  total  albuminoid  ammonia  in  sew- 
age and  effluent  was  in  1901  23.26  per  cent.;  In 
1902,  33.21  per  cent.  The  amount  of  organic 
matter  removed  from  Lawrence  sewage,  by  the 
action  of  the  septic  tank,  determined  in  the 
same  way,  was,  according  to  Mr.  Clark,  60.2 
per  cent,  in  1900  and  50  per  cent,  in  1901. 

Worcester  and  Lawrence  sewage  contain 
about  the  same  amount  of  organic  matter,  rep- 
resented by  about  0.85  parts  per  100,000  of  al- 
buminoid ammonia.  The  sewage  at  Lawrence, 
however,  is  taken  from  a  main  sewer  above  the 
entrance  of  manufacturing  waste,  and  conse- 
quently is  a  typical  domestic  sewage.  The  sew- 
age used  at  Worcester  is  a  typical  manufactur- 
ing iron  acid  sewage.  We  thus  have  an  excel- 
lent comparison  of  the  action  of  the  septic  tank 
on  these  two  types  of  sewage,  and  the  results 
certainly  seem  to  show  that  the  action  of  the 
septic  tank  removes  about  twice  as  much  of 
the  organic  matter  from  domestic  sewage  as  it 
does  from  manufacturing  sewage,  containing 
iron  salts  and  free  acid,  and  that  when  the  or- 
ganic matter  in  the  sewage  is  represented  by 
about  one  part  of  albuminoid  ammonia  in  100,- 
000,  the  septic  tank  will  remove  one-half  of  the 
organic  matter  from  domestic  sewage,  and  not 
over  one-third  from  a  manufacturing  sewage 
containing  iron  salts  and  free  acid. 

The  results  of  the  past  year  at  Worcester 
show  that  the  resultant  action  of  the  tank  was 
to  remove  8  per  cent,  of  the  soluble  organic  mat- 
ter and  43  per  cent,  of  the  insoluble  organic 
matter.  During  three  months,  however,  April, 
May  and  September,  a  larger  amount  of  insolu- 
ble matter  was  brought  into  solution  than  the 
amount  of  soluble  matter  changed  into  insolu- 
ble or  gaseous  compounds. 

The  amount  of  gas  given  off  in  1902  averaged 
nearly  4  gallons  for  every  100  gallons  of  sew- 
age passed  through  the  tank  or  about  5  cubic  ■ 
feet  for  every  1,000  gallons,  nearly  twice  the 
amount  given  off  in  1901.  This  difference  is 
partly  accounted  for  by  the  fact  that  in  Janu- 
ary, February,  March  and  April,  1901,  practi- 
cally no  gas  was  given  off,  while  during  the 
same  months  in  1902  the  amount  averaged  1.9 
gallons  per  month,  per  100  gallons  of  sewage. 
The  amount  of  sewage  passed  through  the  tank 
was  2,350  gallons  per  24  hours. 

In  the  1901  report  special  attention  was  called 
to  the  fact  that  during  the  first  four  months 
of  1901  there  appeared  to  be  very  little  septic 
action.  The  low  results,  we  now  believe,  were 
due  chiefly  to  the  high  acidity  of  the  sewage, 
and  experiments  made  in  the  laboratory  confirm 
the  statement  that  when  the  sewage  has  a  much 
greater  acidity  than  is  represented  by  20  parts 
of  free  sulphuric  acid  in  100,000,  the  sewage  is 
practically  germicidal. 

The  results  of  this  year  show  that  the  amount 
of  gas  given  off  is  directly  dependent  on  the 
temperature  and  that  about  twice  the  amount  of 
gas  is  evolved  in  the  warm  as  in  the  cold 
months.  Further,  the  amount  of  gas  evolved 
is  the  only  method  of  determining  the  amount 
of  decomposition  and  liquefaction  of  the  sludge 
at  any  given  time,  and  consequently  the  results 
also  Indicate  that  the  amount  decomposed  in 
summer  is  twice  the  amount  decomposed  in 
winter. 

Measurements  of  the  depth  of  the  sludge 
have  been  made  at  least  twice  a  year  since  the 
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tank  was  put  into  operation  and,  as  was  to  be 
expected,  the  depth  has  gradually  Increased, 
and  with  the  increase  in  depth  the  density  of 
the  sludge  has  increased.  On  October  29,  1901, 
the  depth  was  16%  inches,  equaling  60.14  cubic 
feet.  Its  density  was  1.043  and  the  amount  of 
water  it  contained  equalled  90.03  per  cent.  This 
gives  as  the  amount  of  dry  solid  matter  remain- 
ing in  the  tank  at  the  end  of  the  first  year  384.1 
pounds.  The  total  amount  of  suspended  matter 
taken  out  of  the  sewage  was  534.4  pounds,  giv- 
ing 150.3  pounds,  or  28.12  per  cent.,  as  the 
amount  of  solid  matter  liauefied  or  converted 
into  gaseous  compounds  during  the  year. 

On  October  16,  1902,  the  depth  of  the  sludge 
was  23  inches,  equalling  96.99  cubic  feet.  The 
density  was  1.047  and  the  amount  of  water  it 
contained  equalled  88.57  per  cent.  This  gives 
as  the  amount  of  dry  solid  matter  remaining  in 
the  tank  at  the  end  of  two  years,  729.1  pounds. 
The  total  amount  of  sewage  passed  through  the 
tank  from  July  10,  1900,  to  October  16,  1902,  was 
1,863,550  gallons;  1,036,350  gallons  of  which 
contained  3.61  grains  of  suspended  matter  per 
gallon,  and  827,200  gallons,  the  flow  from  Octo- 
ber 29,  1901,  to  October  16,  1902,  which  con- 
tained 5.58  grains  per  gallon,  making  the  total 
amount  of  dry  suspended  matter  removed  from 
the  sewage  during  the  two  years  1193.7  pounds. 
The  difference  or  464.6  pounds  gives  38.91  per 
cent,  as  the  amount  of  solid  matter  liquefied  or 
changed  into  gas  as  the  result  of  the  two  years' 
experiments.  The  amount  of  suspended  matter 
liquefied  or  changed  into  gas  during  the  past 
year  was  47.7  per  cent 

That  the  percentage  decomposition  of  the 
sludge  during  the  second  period  is  decidedly 
greater  than  the  percentage  decomposition  of 
sludge  during  the  first  period,  is  not  surprising, 
as  it  required  at  least  two  months  of  the  first 
period  to  bring  the  tank  into  full  septic  action, 
and  also,  as  is  shown  by  the  amount  of  gas 
evolved,  the  action  of  the  tank  was  much  more 
energetic  during  the  second  period  than  during 
the  first  period.  Taking  into  account  all  the 
data  obtained,  the  loss  in  weight  which  will 
take  place  in  the  sludge  deposited  In  a  septic 
tank  from  an  acid  iron  sewage  cannot  be  safely 
taken  as  over  35  per  cent,  of  the  weight  of  the 
total  suspended  matter  removed  from  the  sew- 
age. 

The  sludge,  as  is  shown  in  the  table,  has 
gradually  increased  in  density.  In  May,  1901, 
it  contained  9.70  per  cent,  of  solid  matter;  in 
October,  1901,  9.93  per  cent.,  and  in  October, 
1902,  11.43  per  cent.  The  amount  of  volatile 
matter  in  the  sludge  has  also  increased  since 
May,  1901,  when  it  equalled  40.36  per  cent,  of 
the  dried  sludge.  Iff  October,  1901,  it  equalled 
42.47  per  cent.,  and  in  October,  1902,  46.98  per 
cent.  From  the  results  obtained  by  weighing 
the  carbon  dioxide  formed  on  ignition,  it  would 
appear  that  the  proportion  of  organic  to  min- 
eral blatter  was  about  the  same  in  October, 
1902,  as  in  October,  1901,  while  the  larger 
amount  of  carbon  found  in  May,  1901,  indicates 
that  the  sludge  contains  a  larger  proportion  or 
organic  matter  at  the  end  of  the  colder  months 
than  It  does  at  the  end  of  the  warmer  months; 
a  confirmation  of  the  results  obtained  by  meas- 
uring the  amount  of  gas  evolved  each  day. 
Further,  the  organic  matter  which  remains  in 
the  sludge  at  the  end  of  the  warmer  months 
seems  to  have  a  fairly  constant  composition.  A 
marked  change  in  the  composition  of  the  sludge 
is  the  increase  in  amount  of  iron  sulphide  it 
contains.  During  the  past  year  it  has  increased 
from  19.54  to  23.54  per  cent.  This  is  what 
would  be  expected  in  a  sludge  formed  from  a 
sewage  containing  iron  sulphate,  insoluble  iron 
sulphide  being  formed  from  the  soluble  iron 
sulphate  by  the  reducing  action  of  the  tank. 


The  decrease  in  weight  and  volume  of  the 
sludge  due  to  loss  of  water,  may  be  at  least  a 
partial  explanation  of  the  statement  often  made, 
that  after  the  first  few  months  the  amount  of 
sludge  in  a  septic  tank  does  not  apparently  in- 
crease in  volume,  and  also  account  for  the  ob- 
servation noted  by  H.  W.  Clark  in  his  paper  on 
"Septic  Sewage,"  in  the  thirty-third  annual  re- 
port of  the  Massachusetts  State  Board  of 
Health:  ^  "At  the  end  of  the  year  the  accumu- 
lation of  sediment  in  the  tank  was  no  greater 
than  at  the  end  of  the  previous  year,  being 
about  22  per  cent,  of  the  tank  capacity."  Dur- 
ing the  past  year  the  tank  at  "Worcester  has 
been  opened  and  inspected  a  number  of  times 
and  every  time  the  liquid  was  free  from  crust. 

General  Conclusions. — The  results  of  the  past 
year's  work  have  shown  that  the  preliminary 
conclusions  stated  in  the  1901  report  were  in 
the  main  correct,  and  the  results  which  may 
be  expected  from  the  slow  passage  of  an  acid 
iron  sewage  containing  an  amount  of  organic 
matter,  represented  by  about  1  part  of  albumin- 
oid ammonia  in  100,000  parts,  an  amount  of  iron 
in  solution  from  5  to  8  parts  and  the  free  acid 
in  terms  of  sulphuric  acid  about  10  parts  in 
100,000  parts  may  be  stated  more  emphatically. 
These  conclusions  are: 

That  about  one-fourth  of  the  total  solid  mat- 
ter contained  in  the  sewage  will  be  removed. 
That  the  effluent  from  the  tank  will  contain 
about  20  per  cent,  less  soluble  matter  than  the 
crude  sewage,  owing  to  the  soluble  matter  in 
the  sewage  being  decomposed  or  changed  into 
insoluble  substances.  That  the  amount  of  sus- 
pended matter  removed  from  the  sewage  will 
not  greatly  exceed  30  per  cent,  unless  special 
precautions  are  taken  to  retain  in  the  tank  the 
finely  divided  iron  sulphide,  formed  by  the  re-, 
duction  of  the  soluble  iron  sulphate  in  the  sew- 
age. 

That  the  amount  of  organic  matter  removed 
from  the  sewage  as  determined  from  the  album- 
inoid ammonia  will  average  from  20  to  25 
per  cent.  That  of  the  suspended  organic  mat- 
ter, the  amount  removed  will  average  a  little 
under  50  per  cent.,  and  that  the  amount  of  sol- 
uble organic  matter  removed  will  not  average 
much  more  than  10  per  cent,  of  the  soluble  or- 
ganic matter  in  the  sewage. 

That  of  the  suspended  matter  taken  out  of 
the  sewage  in  its  passage  through  the  tank, 
from  60  to  70  per  cent,  will  remain  in  the  tank 
and  have  to  be  removed;  only  from  30  to  40 
per  cent,  of  the  arrested  suspended  matter  be- 
ing changed  by  the  action  of  the  bacteria  into 
soluble  or  gaseous  substances. 

That  the  amount  of  sludge  that  will  have  to 
be  handled  when  it  is  necessary  to  clean  out  the 
tank  will  not,  however,  equal  60  or  70  per  cent. 
of  the  weight  of  the  sludge  that  would  be 
formed  from  the  removal  of  the  same  amount  of 
suspended  matter  in  a  sedimentation  tank,  but 
will  not  be  more  than  50  per  cent,  of  this 
amount,  owing  to  the  fact  that  the  sludge  in  a 
septic  tank  contains  less  water  than  the  sludgp 
in  a  sedimentation  tank. 

That  with  an  acid  iron  sewage  containing 
street  washings  the  amount  of  mineral  matter 
in  the  sludge  will  be  about  50  per  cent,  of  the 
total  solid  matter  in  the  sludge,  and  of  this  min- 
eral matter  over  one-third  will  be  found  to  be 
iron  sulphide. 

That  decomposition  of  the  sludge,  as  shown 
by  the  evolution  of  gas,  will  take  place  in  winter 
as  well  as  in  summer,  if  the  temperature  of  the 
sewage  in  the  tank  does  not  fall  below  45  de- 
grees Fahrenheit,  but  the  rate  of  decomposition 
will  be  much  slower,'  one-half  of  what  it  is  in 
summer. 

That  the  amount  of  gas  evolved  from  the  sep- 
tic tank  with  a  sewage  similar  to  Worcester 


sewage  and  having  about  the  same  range  tem- 
perature as  Worcester  sewage,  will  average  a 
little  over  one-half  a  cubic  foot  for  every  100 
gallons  of  sewage  passed  through  the  tank,  the 
time  of  flow  of  the  sewage  through  the  tank 
being  18  hours.  In  the  warmest  months  the 
amount^  evolved  will,  however,  be  about  one 
cubic  foot,  in  the  coldest  months  about  one- 
fourth  of  a  cubic  foot. 

That  the  gas  given  off  from  a  septic  tank 
with  acid  iron  sewage  does  not  contain  hydro- 
gen or  sulphide  of  hydrogen,  but  is  a  mixture 
of  marsh  gas,  carbon  dioxide  and  nitrogen,  in 
about  the  following  proportions:  Marsh  gas, 
75  per  cent.;  carbon  dioxide,  6  per  cent.;  nitro- 
gen, 19  per  cent. 


Structural  Details  of  the  Medical  Build- 
ing, Cornell  University. 

The  new  building  for  the  accommodation  at 
Ithaca  of  the  medical  college  of  Cornell  Uni- 
versity has  extreme  dimensions  of  about  i54x 
92  feet  with  a  72x40-foot  open  court,  and  is 
three  stories  or  about  50  feet  high  from  the 
ground  to  the  eaves.  The  7-foot  cellar  has  a 
solid  concrete  floor  about  10  feet  below  the 
surface  of  the  ground.  The  12-foot  basement 
is  nearly  all  abve  the  ground  level,  and  is  oc- 
cupied by  the  engine  room,  heating  apparatus, 
store  rooms,  crematory,  embalming  room,  stor- 
age rooms,  preparation  room,  amphitheatre, 
photographic  room,  janitor's  rooms  and  several 
recitation  and  lecture  rooms.  The  first  floor 
has  the  upper  part  of  the  amphitheatre,  the 
museum,  library,  office,  faculty  room,  waiting 
and  cloak  rooms,  assembly  room  and  recitation 
rooms  arranged  on  both  sides  of  a  central 
longitudinal  hall.  The  second  floor  is  devoted 
entirely  to  general  and  special  laboratories, 
and  the  third  floor  has  an  amphitheatre,  as- 
sistants' rooms,  department  office  and  work 
rooms,  general  and  special  dissecting  rooms 
and  a  general  work  room. 

The  cellar  walls  are  of  large  rubble  stones 
32  inches  thick  carried  up  21-2  feet  above  the 
surface  of  the  ground  and  seated  on  footings 
SVz  feet  wide  and  12  inches  thick.  They  are 
plastered  on  the  outside  with  Portland  cement 
mortar,  and  are  faced  above  grade  with  gray 
canyon  sandstone  from  quarry  No.  6  of  the 
Cleveland  Stone  Company.  Above  the  base- 
ment story  the  walls  are  of  hard  burned  red 
brick  faced  the  same  as  the  cellar  wall  and 
having  projecting  courses  of  Indiana  limestone. 
The  interior  Vails  are  of  brick  and  they  and 
the  outer  walls  support  the  floorbeams,  girders 
and  roof  trusses  which,  except  where  otherwise 
noted,  are  of  pine  and  hemlock  timber.  There 
is  a  2-inch  air  space  between  the  4-inch  inside 
brick  wall  and  the  stone  facing,  which  are 
bonded  together  with  galvanized  iron  anchors. 
Both  stone  and  brick  masonry  are  laid  with 
mortar  with  one  part  lime,  seven  parts  sand, 
mixed  and  tempered  with  one  part  Portland 
cement. 

Where  the  floor  joists  are  parallel  to  the 
walls,  the  three  outer  ones  have  anchors  6  feet 
apart  turned  down  3  inches  at  both,  ends  and 
built  into  the  brick  work.  Joists  transverse  to 
the  walls  have  their  ends  beveled,  and  to  every 
fifth  one  is  spiked  a,  'ixll^-inch  anchor 
21/.  feet  long  which  is  built  8  inches  into  the 
wall.  The  joists  are  floored  with  diagonal 
matched  boards  covered  with  two  thicknesses 
of  2  ply  heavy  tarred  paper  and  one  thickness 
of  No.  2  deadening  felt.  Over  this  a  finished 
floor  of  matched  white  oak  or  maple  is  laid. 
The  undersides  of  the  floor  joists  are  covered 
with  one  thickness  of  No.  2  deadening  felt, 
over  which  furring  strips  are  nailed  to  receive 
the  metallic  laths  for  the  ceiling  plaster.    The 
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first  coat  of  plaster  is  made  one  part  lime,  one 
part  sand,  six  parts  long  hair  and  one  part 
Portland  cement  finished  with  American 
Keene's  cement.  The  plastering  on  the  brick 
work  is  done  with  Keene's  Windsor  cement. 
The  inside  trim  is  chestnut  varnished,  all  base 
boards  being  made  with  sanitary  cove  pieces 
tongued  and  grooved  to  the  floor  and  to  the 
wall  boards. 

In  the  second  story  two  7x7-foot  triangular 
incubator  rooms  are  enclosed  in  the  angles 
outside  the  main  walls  of  the  entrance  wing  by 
diagonal  brick  walls  which  are  bonded  into  the 
main  walls  by  railroad  iron  reaching  through 
them  from  end  to  end.  These  rooms  are  of 
fireproof  construction  with  brick  arched  floors 
and  roof  leveled  up  with  concrete,  and  having 
walls  faced  with  selected  brick  with  rubbed 
joints.  They  have  double  doors,  the  inside  one 
being  made  of  a  double  thickness  of  matched 
boards  with  a  layer  of  asbestos  between  and 
covered  with  locked  tin. 


In  the  pitched  portions,  has  one  thickness  of 
2-ply  asphaltum  felt  and  glazed  tiles  laid  in 
cement  mortar  and  secured  with  galvanized 
iron  nails.  The  flat  portions  of  the  roof  have 
11/^  inches  of  deadening  felt,  one  thickness  of 
black  Neponset  paper  and  a  covering  of  paint- 
ed tin  on  the  sheathing  boards.  The  storage 
rooms  in  the  basement,  which  are  intended  for 
the  preservation  of  anatomical  specimens,  are 
of  special  construction  with  double  walls  and 
multiple  layers  of  insulating  materials,  as  de- 
scribed and  illustrated  in  The  Engineering 
Record  of  March  21. 

The  roof  is  pitched  in  both  directions  from 
ridges  in  the  longitudinal  and  transverse  axes 
of  the  building,  and  is  hipped  at  the  ends  of 
all  the  wings,  as  indicated  in  the  diagram  of 
roof  trusses.  The  construction  is  somewhat 
unusual,  in  that  the  longitudinal  ridge  is  eccen- 
tric from  the  longitudinal  axis,  and  is  support- 


floor  on  their  upper  flanges.  The  lower  ends 
of  the  top  chords  are  seated  In  bent  wrought 
iron  heel  plates  bolted  to  the  top  flanges  of 
the  lower  chord  channel  bars.  The  trusses 
AA,  etc.,  over  the  large  halls  have  clear  spans 
of  about  28  feet,  and  are  virtually  single 
trusses  with  their  lower  chords  extended  be- 
yond the  apex  of  the  main  post  and  made  con- 
tinuous through  the  main  interior  wall  to  the 
opposite  outer  wall  where  they  are  connected 
to  the  feet  of  the  rafters  in  the  roof  and  serve 
to  take  their  thrusts.  The  details  of  these 
trusses  correspond  to  those  of  truss  C,  and  the 
purlins  are  connected  to  them  in  the  same  man- 
ner with  ribbed  cast  iron  pockets  suspended 
over  the  tops  of  the  rafters.  The  gable  trusses 
B  are  similar  to  trusses  C,  except  that  they 
have  only  two  panels  each  and  support  at  their 
apexes  horizontal  double  2x8-inch  ribbed  beams 
R.     The  inner  end  of  the  lower  chord   is   an- 


I'xa'xio' 


Half  Plan   of  Roof  Trusses,  Beams  and  Purlins. 


STRUCTURAL  DETAILS  OF  THE  CORNELL  MEDICAL  BUILDING. 


The  basement  amphitheatV'e  has  an  inclined 
floor  supported  on  masonry  piers  and  a  fire- 
proof ceiling  carried  by  the  I-beam  girders  and 
joists  of  the  floor  above.  It  is  lighted  by  out- 
side windows  at  the  rear  of  the  room  which 
are  arranged  to  be  completely  darkened  dur- 
ing demonstrations,  and  the  demonstration 
platform  is  situated  in  an  alcove  projecting  be- 
yond the  main  wall  and  lighted  from  above 
through  two  skylights,  the  upper  one  being 
slightly  inclined  towards  the  west  and  the 
lower  one  being  protected  by  hinged  opaque 
blinds  by  which  it  can  be  entirely  closed  when 
it  is  necessary  to  darken  the  room. 

The  rafters  are  of  hemlock  plank  from  2x14 
inches,  20  inches  centers,  to  3x10  inches,  18 
inches  centers,  according  to  length.  They  are 
covered  with  Wn-mcih  matched  hemlock  which. 


ed  throughout  on  a  solid  interior  wall  which 
carries  the  ends  of  the  roof  trusses,  which 
slope  in  one  direction  only.  There  are  hip  and 
valley  trussed  beams  at  all  intersections  of  the 
roof  planes,  and  transverse  trusses  elsewhere 
which  support  one  or  two  lines  of  horizontal 
purlins  carrying  rafter  beams  parallel  to  the 
transverse  trusses.  The  longest  trusses  are 
those  in  the  transverse  wings  marked  C,  and 
have  spans  of  about  38  feet  in  the  clear.  They 
are  symmetrical  triangular  trusses  with  a  rise 
of  about  12  feet  and  are  made,  as  shown  in  the 
detailed  elevation,  with  yellow  pine  compres- 
sion members  and  steel  tension  members  with 
bolted  and  screw  end  connections  for  the  lat- 
ter. The  stiff  bottom  chords  are  made  with 
pairs  of  12-inch  channels  riveted  together  back 
to  back  to  serve  as  beams  supporting  the  attic 


chored  by  a  horizontal  rod,  with  one  end  flat- 
tened and  riveted  to  the  lower  chord  and  the 
other  end  having  a  nut  and  washer  bearing  on 
the  opposite  face  of  the  main  partition  wall. 

The  hip  purlins  HH  are  6x8-inch  beams 
king-post  trussed  with  a  1%-inch  rod  having 
nut  bearings  on  cast  iron  caps  at  the  ends  of 
the  beam,  and  passing  over  cruciform  cast  iron 
saddle  posts  3  feet  long  at  the  centers  of  the 
beams.  They  are  connected  to  the  truss  C 
with  special  bolts  and  bearing  blocks,  as  shown 
in  the  detail  plan  and  elevation.  The  side  ele- 
vation and  the  supports  at  the  lower  end  on 
the  brick  wall  are  shown  in  the  detached  ele- 
vation marked  "trussed  purlins."  The  hip  pur- 
lins of  the  opposite  end  of  the  same  wing  and 
the  valley  purlins  B  are  similar,  and  the  hori- 
zontal  purlins   P  are  4x6-inch  timbers  trussed 
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with   lH-iD(^h   rods   with   similar   end  connec-  ative  amounts  of  smoke  given  oft  can  be  ob- 

tlons  and  center  struts.    The  wooden  joists  of  tained. 

the  basement  floor  are  supported  on  pairs  of  The  camera  has  been  used  in  such  worlc,  but 

12-inch  I-beams  carried  by  cast  iron  cellar  col-  gives  misleading  results.    The  shades  produced 

umns,  as  shown    In    the    sectional    elevation,  on  the  prints  are  influenced  by  the  position  of 

Ten-Inch  planks  are  countersunk  bolted  to  the  the  camera  respecting  the  sun,  the  clouds  and 

■webs  of  the  I-beams,  and  the  ends  of  the  Joists  the  method  of  developing    the    negative    and 

are  received  in  steel  hanger  plates  which  are  making  the  print,   so   that  the   effect    of  the 

set  on  them.  smoke  may  be  eliminated  by  other  causes  in 

The  floors  over  the  museum  and  research  the  final  photograph, 
laboratories  are  also  carried  on  lines  of  double  The  Prussian  Smoke  Commission  of  1894 
12-inch  I-beams  similarly  riveted  together  with  employed  a  photometric  instrument.  One  leg 
top  and  bottom  cover  plates,  and  having  3-inch  of  the  apparatus  was  set  so  that  it  enabled  the 
I-beams  web-connected  to  them  and  anchored  observer  to  see  through  the  smoke-laden  gases 
into  the  main  walls.  The  ends  of  the  trans-  in  the  boiler  flue,  while  the  other  leg  was  di- 
verse joists  are  coped  to  fit  the  lower  flanges  rected  at  a  standard  candle  in  the  usual  man- 
or these   girders,  and  their  upper  edges  are  ner. 

connected  over  the  tops  of  the  girders  by  bent  The  direct  observation  of  the  smoke  as  it 

l^lnch  steel  bars.     The  12-inch  joists  of    the  Issues  from  a  chimney  and  the  comparison  of 

floor  over  the  lecture  hall  are  carried  on  angle  its  shade  with  some  arbitrary   scale   together 

shelves  riveted  to  the  web  of  a  20-inch  longi-  form  the  usual  method  of  determination  at  the 

tudinal   girder  which  has  web  connections   to  present  time.     Many  causes  affect  the  values 

3-inch  transverse  I-beams  anchored  at  the  op-  assigned   to  any  particular  smoke  by  the   ob- 

posite  ends  of  the  main  walls.     The  section  of  server,   such  as   the  relative   positions   of  the 

the  floor  at  this  point  clearly  shows  the  protec-  sun,  the  chimney  and  the  observer,  and    the 

tlon  for  the  lower  flange  of  the  steel  girder,  cloudiness  of  the  sky.    As  it  is  almost  impos- 

and  the  standard  construction  of  the  floor  and  sible  to  avoid  comparing  the  smoke  with   its 

celling  with  furring  and  deadening.  background,  it  is  desirable  to  have  all  observa- 

Mr.   W.   H.   Miller    was   the    architect,    and  tions  made  from  the  same  position  as  respects 

Driscoll   Brothers   &   Company    were   the  con-  the  sun  and  with  the  same  amount  of  clouds 

tractors.  behind  the  chimney. 

The   various   scales   proposed   from    time   to 

n  .^       ■    ■         ^i.      T\        -A.        r  o       1  *'™^  by  which  to  measure  the  shade  of  smoke 

Determining  the  Density  of  Smoke.  „.          ^  ,. 

*        ■'  are  very  numerous.    The  gradations  between  a 

^      ,  ,          .                            ,  dense  black   opaque  smoke    and    the  invisible 

Among  the  Interesting   papers   read    at   the      v  v     n   i,   -i         *..     j     ^        ■  ^  ^ 

,               ^.         .    ^     ^       ^     ,      ,„  vapor  which  all  boiler  attendants  wish  to  at- 

recent  convention  of  the  New  England  Cotton  i.„..„  v,         i,                      ^  ,,     j.««         ^     ,. 

.,       ,               ,    .         .     .                            ,       ,,  t*'n  have  been  grouped  by  different  observers 

Manufacturers    Association    was    one   by    Mr.  .„  *!,  „      «          ^          .           i.        j,   .  . 

...    _^    .     _            ,  „        „     ,                   ,            ,  'Q  three,  four,  five,   six  or  ten  divisions.     Mr. 

Albert  A.  Cary,  of  New  York,   on  smoke  and      ^„ *„*„„  ti,ti,i,t       j  ,^^ 

..      ^  ,        ,       ,         ,  ,       ^       .         ....  Cary  states  that  he  has  found  a  scale  of  five  or 

the  determination  of  its  density.    In  beginning  „.     ^„„„„„       ,,,  „                 -ii,       «>  .     ^     , 

. ,       ^,           .          .           ,         ,                    °          "  SIX  degrees  will  express  with  sufficient  clear- 

nis    discussion,    he    referred    at    considerable  „„„„  «,,     „.  „  ,         .                            ,_.  ,_   .^  .      , 

.     _w  .     ...         .     ,                ...         .  ^^            ,  °®^s  t'^e  shades  of  appearance  which  it  is  de- 

length  to  the  actual  composition  o    the  smoke  ^j^^^,^  ^^  ^^^^^^    ^^^  ^^  ^^^  ^^^^  ^j^^  ^^^ 

g^ven  out  by  the    chimneys    of  plants    where  differences  between  these  degrees  are  not  too 

bituminous  coal   is   used    as    fuel.     The   main  «       *                 .                  ,         .j   ^  ,        .     ,. 

,     .        ^,  ^  .                  ,_         ^          .                    ,  ""6  to  prevent  easy  and  rapid  determinations. 

facts  which  he  gave  showed  smoke  to  consist  , *!,     j     •  ,       j   ..  •  .  ,, 

,    ^,,         ^               ,  ,                 .                            ,  Among  the   devices  employed  to   assist  the 

or,   (1)   carbon  particles  escaping  unconsumed  v,              •     j  .        •   ■       ^-^     j.       .,       „ 

'             .,,  ,,        ,,            ,    ,„,                          ,„,  observer  in  determining  the  density  of  smoke, 

and  constituting  the  soot,   (2)   tar  vapors,   (3)      i„  ^ „„     •  *•         «       ^  r.     ■  ^        ^-  ^ 

7,  ,         ,    '                  .   /  '8  one  consisting  of  a  tube  into  which  a  num- 

steam,    (4)    particles   of   dust    carried   up   me-  ko-  «<■  ^i„„^„  „f  o~  1    j     1                 1.     ^ 

V     .     11      w      .u      .,     *.      mv                 ...  "^^  °f  pieces  of  smoked  glass  can  be  dropped 

chanlcally   by   the   draft.     The   proportions   in  „„„  „f^„„  ..  „  „..  „       ^.           .         ,       :,       /    ^ 

. ,  .    ..                  ,     J  J         J          ,^           ,,..  °^^  *"6r  the  other.    The  outer  closed  end  of 

which  they  are  mixed  depend  on  the  condition  ^hio  t„K^  !„  „  „  s^^^      -tv          .             ■ 

...            .           ,  ..I.     «          „r..       .     ,  ,     ^    ^  t'^'^  t""^  *8  provided  with  a  plane  mirror  set 

of  the  surface  of  the  fire.     When  fue    is  first  „»   ,r  ^  „„,„„„  „       „*        a^,.  ..x. 

at  45  degrees  so  as  to  reflect  light  from  above 

put  on,  tar  vapor  and  steam  escape  from  the  4.t,,„„„v  ♦i,„  „)„„«,           x.       ,     • 

„      .    ,         .       .w          -.1.  xw           ^     .       „  through  the   pieces   of  glass.     By  placing  the 

fire  below,  together  with  the  products  of  com-      ,„k„  »„  „„„ „    ,       .       .,        .,.       , 

,  .          .  ,            ,  ^           .      ^.             ^    ,  tube  to  one  eye  and  using  the  other  to  watch 

plete  and  incomplete  combustion,  as  Professor  *v,„  „uj„  „      -^   .            .,,,      .       ... 
,            .            .   .   J       X      .     .,.     J    .                 "the  chimney,   it  is  possible    to  obtain  a    fair 

Lewes  has  pointed  out.    As  the  heat  works  up-      ,•„  „  .  ^-u  , 

.,..,.                .     ,     ^^            ,             .  comparison  and   measure   of  the   smoke.     An- 

ward  through  the  new  fuel,   the   products  of  „n,       j     ■          u-  >.   »•      ^ 

^,  .,,,  .,        ,          ,^           ,      \  ^    ^           ^  other  device  which   Mr.   Cary  mentioned  is   a 

distillation  from  the  coal  catch  fire    and  are  t^,o„„„,^^   „,.ic,v,    »,„,■„„  *          *   -^        j 

_,  „      ,          .....           .                      ....  triangular   prism    having  two    of   its    sides    of 

partially    burned,    the   carbon    or   soot    in   the  „.„„„  „„j  ...                             _.       ,        .  , 

„      ,             ,»,          .     .V     »      w             ,             ^  ^'*^^  *"^  the  remaining  parts  of  metal.     The 

smoke  resulting.    As  the  fire  bums  clearer  and  <„.„..<„„  ,„  „„^^  „.,n,  „,„»„           ,     ..  , 

_..         ..               ,  Interior  is  filled  with  water  or  alcohol  colored 

clearer  and  the  upper  portions  become  Incan-      »,i„„i, j  .v       i,  ....  ,     , 

.           .            .,     ,,          A..        ,_       ,^  black,  and  the  observer  looks  through  the  two 

descent,  practically  nothing  but  the  products  „,„„„  „i^„                 ..                    ,         ,. 

.            1  .            ....       .=   J  ...  ■                      .  S'*8S  sides  across  the  prism  along    ines   par- 

of  complete  combustion  find  their  way  up  the  „„„,  „,hv,   *h„  k„  „      r>       i, ■«.•       ...     ,. 

.  .                                                                  J     F    "■=  allel   with   the   base.     By  shifting  the   line  of 

„,..',                 .           ...   J   ..       ^  .        .  sight   from   the  apex  downward   it  is   possible 

The  only  accurate  method  for  determining  ,„     k*  •                        t.    ,             ,     . 

.w                 .     .         ..        ,            ^     .  to  obtain  as   many  shades  as  des  red,  and   to 

the  amount  of  carbon,  tar  and  d  rt    n  smoke  „„     „      .u     .1     s     .     ,.   ^     ..     ... 

w»,i/.h   )=  ™..„fi„„^H   K     M      o         .     .    ""iune  express  the  desired  shade  by  the  ratio  of  the 

which   is  mentioned   by  Mr.  Cary  is  to  weigh  thickness  of  the  prism  at  the  line  of  sight  to 

the  solids    in   a  measured   quantity   of   smoke  ^^e  thickness  of  the  base. 

drawn  from  the  boiler  outlet,  a  process  which  rp»,«   f«rm=    „c   „v.«^tc    i,„          1 

,                      I,         J  .1.                        .    t  ^^°   forms   of  charts   have    also   been    em- 

8  Of  course  beyond  the  resources  of  the  prac-  p.^yed  in  estimating  the  shade  of  smoke.   That 

Uclng  engineer.    The  practical  methods  Involve  .Hginated   by  Professor  Ringelman,  of  Paris 

some  kind  of  comparison.  „ ,,  ,  .       ,  ,  v..  ^  0,1  .=, 

,„   „ „     „„„       1  .        V          u          ,.          •  comprising  six  rectangles  cross-sectioned  with 

In  some  cases  plates    have  been  hung  for      n «         .  •  ..v  , 

A  a   I.         _.  J       ...                "    "  «="   """6  »oi  lines    of    various    widths   and    spac  ngs.      The 

deflnl  e  periods  of  t  me    in    the    path  of  the  character  of  the  lines   proposed   by  the  orlg- 

escaplng   products  of  combustion;    the  plates  ,^^^^,  „,  ^he  chart  Is  as  follows: 
can   be   smeared    with  a  sticky  substance   to 

catch   all   the   particles    In   the    gases,   or  the      0.°" All  wX^  "''*°'  Spacing. 

sticky  tar  can  be   relied  upon  alone  to  cause  2.'.. '.'.'.'. '..'.'.'.    2  3  "'""?'"*'■  *•'!.''*        9.o' mlil'lmeVel- 

the  particles  to  adhere  to  the  plates.     By  plac-      J ?J  ,','  "  o'j 

Ing  the  plates  In  the  flue  during  the  different  a'.'.'.'.'. .'.'.'.'.'.'.    'kn  black                        ^.'.' 

conditions  under  Investigation,  and  then  com-  With  a  scale  constructed  according  to  these 

paring  their  appearance  and  the  weight  of  the  directions.  Mr.  Cary  states,  the  observer  will 

solids  collected  on  them,  some  idea  of  the  rel-  be  obliged  to  place  the  chart  over  60  feet  away 


in  order  to  obtain  a  blending  of  the  lines  into 
the  desired  tints.  For  that  reason,  similar 
charts  in  several  American  reports  and  books 
have  been  plotted  on  half  the  scale  originally 
advised.  The  late  Bryan  Donkin  modified  this 
scale  by  substituting  for  the  cross-hatching 
uniform  flat  washes  of  gray,  the  tints  corre- 
sponding with  the  effect  of  the  shading  on  the 
rectangles  of  the  older  chart.  The  Donkin 
chart  can  be  placed  close  to  the  observer  and 
employed  on  this  account  in  situations  where 
the   Ringelman  chart  is  useless. 

Smoke  determinations  should  be  made  at 
frequent  and  regular  Intervals,  every  half  min- 
ute being  a  good  period  for  this  purpose.  On 
Important  tests  it  is  desirable  to  employ  two 
independent  observers.  At  the  same  time 
somebody  in  the  boiler-room  should  note  the 
time  of  each  firing  and  cleaning  and  any  other 
conditions  likely  to  influence  the  amount  of 
smoke,  such  as  forcing  the  boilers,  running 
light  and  the  like.  -If  analyses  of  the  gases 
are  also  made  and  the  results  recorded  in  con- 
nection with  the  exact  time  when  the  samples 
were  taken,  it  will  be  possible  to  make  a  fairly 
satisfactory  investigation  of  the  conditions  in- 
fluencing the  production  of  smoke  in  the  plant. 

A  simple  form  of  chronograph  has  been  em- 
ployed in  France  for  plotting  the  results  of  the 
observations.  A  sheet  of  paper  is  wrapped 
about  a  cylinder  driven  by  clockwork,  so  that 
a  given  distance  along  one  edge  of  the  paper 
represents  a  period  of  one  minute.  A  pencil 
pressing  against  the  face  of  the  paper  can  be 
moved  from  one  end  of  the  cylinder  to  the 
other  by  the  operator,  its  position  at  any  in- 
stant being  such  that  its  distance  from  one 
side  of  the  paper  is  a  measure  of  the  oper- 
ator's estimate  of  the  shade  of  smoke  at  the 
time.  Mr.  Ciiry's  paper  contains  illustrations 
of  an  improved  form  of  this  apparatus  which 
he  has  employed  in  his  work. 


Railway  Maintenance-of-Way. 

In  an  address  before  the  Western  Society  of 
Engineers,  on  railway  maintenance-of-way,  on 
May  6,  Mr.  H.  J.  Slifer,,  general  superintendent 
of  the  Chicago,  Rock  Island  &  Pacific  Railway, 
discussed  the  means  to  be  used  in  securing  the 
best  talent  and  for  obtaining  the  best  results 
with  the  least  expenditure.  He  made  a  plea 
for  better  organization  and  a  better  class  of 
men  in  this  department,  and  deplored  the  fact 
that  under  existing  conditions  the  maintenance- 
of-way  department  holds  out  no  prospects  to 
induce  the  young  man  to  take  up  that  branch 
of  work.  The  matter  is  further  aggravated  by 
the  fact  that  at  present  the  men  usually  em- 
ployed in  this  department  are  either  foreigners 
or  such  as  cannot  be  entrusted  -with  the  super- 
vision of  work,  and  consequently  it  is  almost 
impossible  to  find  capable,  intelligent  men  to 
fill  vacancies  among  the  track  foremen.  For 
the  young  man  taking  up  this  work,  a  technical 
education  is  not  essential,  but,  rather,  a  liberal 
allowance  of  common  sense. 

He  outlined  a  scheme  whereby  a  young  tech- 
nical or  high-school  graduate  could  enter  the 
maintenance-of-way  corps  of  men,  and  after 
passing  through  successive  positions,  become 
road-master,  division  superintendent,  and  fin- 
ally gain  the  higher  ofl[ices.  At  present,  _with 
the  organization  of  the  maintenance-of-way 
department  as  now  constituted,  this  is  not 
possible,  because  the  position  of  road-master  is 
the  highest  to  be  gained. 

Mr.  Slifer  would  start  in  the  young  man  as 
chainman  or  rodman.  After  spending  one  or 
two  years  in  this  capacity,  he  would  become 
assistant  to  some  competent  road-master,  re- 
quiring him  to  learn  first  office  work,  then  the 
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field  work,  and  in  time  a<lvancing  him  to  road- 
master.  As  regards  ability,  he  should  certainly 
he  on  a  par  with  the  young  man  who  is  pur- 
suing the  mechanical  lines,  and  for  that  reason 
should  be  advanced  to  higher  responsibilities 
and  be  entitled  to  the  same  increase  in  com- 
pensation as  the  other.  An  examination  before  a 
committee  of  examiners  representing  the  ac- 
counting, engineering  and  maintenance-of-way 
departments  would  be  indicative  of  his  practical 
knowledge  and  also  be  an  incentive  to  better 
work.  A  repetition  of  this  would  result  in  the 
dropping  out  of  those  making  no  real  progress, 
and  the  advancement  of  the  more  proficient 
ones  in  position  and  increased  compensation 
would  be  a  reward  for  faithful  application. 

He  then  discussed  several  methods  of  organ- 
ization of  a  maintenance-of-way  department, 
claiming  that  the  supervision  of  this  work  by 
the  division  superintendent  rather  than  placing 
the  work  under  the  engineering  department  or 
under  the  control  of  the  general  road-master 
would  result  in  the  greatest  efficiency  of  the 
department.  As  most  railroad  managements 
concede  the  supervision  over  a  certain  terri- 
tory to  the  superintendent,  his  authority  ex- 
tending to  every  department  in  this  district,  it 
would  follow  that  this  would  be  the  best 
method  to  be  pursued.  Such  a  system  would 
be  in  direct  line  with  the  training  of  young  men 
as  previously  advocated,  a^d  would  provide  a 
line  of  promotion  which  would  serve  as  an 
incentive  to  young  men  to  enter  this  depart- 
ment. 

Mr.  Slifer  discussed  the  various  features  that 
make  the  modern  roadbed  a  perfect  riding  rail- 
road. He  took  up  in  detail  the  size,  the  location 
and  the  construction  of  ditches,  afid  was  of  the 
opinion  that  the  time,  money  and  attention 
given  to  this  all-important  question  are  not 
wasted.  As  regards  the  ballasting,  too  much 
cannot  be  used,  especially  as  a  great  amount 
of  poor  ballast  is  used  by  a  great  number  of 
roads.  It  also  seems  well  to  provide  a  shoulder 
at  the  end  of  the  ties,  as  the  friction  of  the 
latter  on  the  ballast  is  not  sufficient  to  keep 
the  track  in  good  alignment  in  the  case  of 
rock  ballast.  Good  drainage  is  necessary,  and 
to  a  great  extent  depends  upon  the  nature  of 
the  ballast  used. 

The  matter  of  the  supply  of  timber  for  ties 
is  becoming  a  more  serious  proposition  from 
year  to  year,  and  the  question  of  a  metal  tie  is 
one  that  is  attracting  attention  more  and  more. 
It  does  not  seem  advisable  to  mix  soft  wood 
ties  with  those  of  harder  oak,  as  presenting 
an  imperfect  riding  track,  even  If  the  softer  tie 
be  protected  with  tie  plates. 

The  question  of  frogs  and  switches  received 
quite  a  little  attention  at  the  hands  of  both  the 
author  of  the  paper  and  in  the  discussion 
which  followed.  Mr.  Slifer  was  of  the  opinion 
that  any  frog  or  switch  is  a  detriment  to  a 
perfect  riding  track,  and  maintaining  them  is 
a  source  of  expense;  therefore,  the  fewer  the 
frogs  and  switches  on  the  main  track,  the  bet- 
ter opportunity  there  is  for  making  a  perfect 
track.  All  openings  in  the  track,  such  as  frogs, 
switches  and  guard  rails  are  to  be  blocked  to 
prevent  the  possibility  of  train  men  being 
injured,  although  there  is  some  disagreement 
on  this  subject  among  men  of  acknowledged 
standing. 

In  renewing  all  ballast,  stakes  should  be  set 
at  regular  intervals,  although  it  does  not  seem 
necessary  in  the  case  of  the  ordinary  surfacing 
of  track,  which,  even  in  the  case  of  the  most 
perfect  type,  should  be  done  at  stated  intervals. 
In  the  speaker's  opinion,  the  widening  of  gauge 
on  curves  of  long  radius,  as  usually  found  on 
the  best  railroads,  was  of  greater  theoretical 
than  practical  use.  In  conclusion,  he  considerea 


that  it  was  advisable  to  police  the  track  so  that 
all  objectionable  matter  would  be  removed, 
which  would  not  only  be  a  satisfaction  to  the 
managing  officers  of  the  railroad,  but  also 
pleasant  to  the  traveling  public. 

In  the  discussion  which  followed,  there 
seemed  to  be  a  divergence  of  opinion  as  to  the 
necessity  of  widening  track  at  curves,  and  on 
the  blocking  of  frogs.  However,  it  seemed  to 
be  the  general  opinion  of  those  present  that  in 
the  case  of  a  perfect  railroad  the  opening  of 
the  gauge  at  curves  is  a  matter  depending  upon 
the  condition  of  the  roadbed  and  upon  the 
opinion  of  the  individual  in  charge.  Although 
within  the  last  few  years,  in  several  important 
law  suits,  the  opinions  of  experts  have  been 
given  to  the  contrary,  nevertheless,  it  was  the 
consensus  of  opinion  of  the  meeting  that  it  is 
even  criminal  not  to  block  all  openings  In 
tracks,  such  as  frogs,  switches  and  guard  rails. 


A  Large  Shop  Roof  in  Paris. 

The  new  shops  of  the  Electric  Light  Com- 
pany, Lecourbe  Street,  Paris,  cover  an  approx- 
imately rectangular  area  about  340  feet  long 
and  131  feet  wide,  and  have  self-supporting 
walls  and  a  steel  roof  carried  partly  on  the 
walls  and  partly  by  six- longitudinal  rows  of 
columns.  The  general  arrangement  and  struc- 
tural features  closely  resemble  those  usually 
adopted  for  similar  structures  recently  built-in 
this  country.  There  are  two  main  aisles  about 
33  and  39  feet  wide,  each  having  a  narrower 
aisle  on  each  side,  the  adjacent  side  aisles  13 
feet  wide  uniting  on  a  center  line  of  columns 
in  the  axis  of  the  shop.  The  outer  side  aisles 
are  respectively  13  and  30  feet  wide,  and  all 
of  them  differ  from  ordinary  American  prac- 
tice in  having  fiat  horizontal  roofs  instead  of 
shed  roofs.  The  main  aisles  have  riveted  tri- 
angular trusses  with  horizontal  bottom  chords, 
vertical  members  and  single  diagonals,  and 
have  glazed  clere-stories  about  12  feet  high 
above  the  roofs  of  the  side  aisles. 

The  shops  have  two  stories  throughout,  the 
upper  one  being  carried  in  the  main  aisles  by 
deep  transverse  plate  girders  and  in  the  side 
aisles  by  transverse  box  girders.  The  columns 
all  have  I-shaped  cross  sections  with  solid 
plate  webs  up  to  the  second  floor  and  lattice 
webs  above.  In  each  aisle,  except  the  two  cen- 
ter ones,  there  are  traveling  girder  cranes, 
which  in  the  main  aisles  have  capacities  of  10 
and  15  tons  each,  and  have  their  track  girders 
supported  across  the  tops  of,  and  are  knee- 
braced  to,  independent  columns  adjacent  to  the 
roof  columns.  These  girders  have  in  some 
cases  double  and  in  other  cases  single  webs 
and  all  support  on  their  reinforced  upper 
flanges  solid  rectangular  steel  rails.  In  the 
side  aisles  the  track  girders  are  in  the  lower 
stories  and  are  supported  on  brackets  from 
the  wall  columns,  except  in  the  20-foot  aisle, 
where  the  outer  wall  has  no  columns,  and  spe- 
cial buttresses  are  provided  in  it  for  the  gir- 
ders. 

The  arrangement  of  skylights  in  the  roofs  of 
the  main  aisles  is  peculiar,  in  that  the  center 
of  the  roof  is  covered  with  a  tile  surface  and 
the  glazing  extends  from  the  eaves  one-third 
of  the  distance  to  the  ridge. 

The  building  is  braced  longitudinally  by  the 
track  girders  for  the  traveling  cranes  and  by 
the  second-story  floor  girders,  which  have 
rectangular  box  sections  in  the  outer  and  cen- 
ter lines  of  columns  and  are  ordinary  plate 
girders  elsewhere.  Longitudinal  struts  at  the 
eaves  are  braced  to  the  girders  below  them 
with  zigzag  angles,  thus  approximately  form- 
ing deep  lattice-girders  in  the  upper  parts  of 
the  walls.    Bents  are  26%  feet  apart,  and  each 


panel  of  the  roof  is  braced  with  two  zigzag 
angles  each  side  of  the  ridge. 

The  roof  trusses  and  purlins,  the  box  girders 
and  the  track  girders  for  the  10  and  15-ton 
cranes  are  of  steel,  calculated  for  a  maximum 
,  working  stress  of  16,300  pounds  per  square 
inch.  The  columns  and  their  beams  and  gir- 
ders are  of  iron  calculated  for  a  maximum 
working  stress  of  6,170  pounds  per  square  inch. 
The  assumed  loads  per  square  foot  are  100 
pounds  and  160  pounds  for  the  galleries,  60 
pounds  for  the  flat  slag  roofs,  27  pounds  for 
the  tiled  pitched  roofs  and  16  pounds  for  the 
glazed  skylights. 

The  columns  and  track  girders  for  the  crane 
service  are  calculated  for  the  heaviest  loading, 
which  gives  reactions  of  about  26,450  pounds 
and  14,325  pounds  for  each  end  of  each  of  the 
two  largest  cranes.  The  roof  columns  have 
11-inch  webs  and  8%-inch  flange  plates,  and 
have  their  bases  20  inches  below  the  shop 
floor.  The  wall  columns,  with  maximum  loads 
of  25  tons  each,  have  30xl8%-inch'  base  plates 
seated  on  33x50-inch  stone  pedestals  on  con- 
crete piers  70.7  inches  in  diameter.  This  gives 
maximum  pressures  of  about  374  pounds  per 
square  inch  on  the  stone,  128  pounds  per  square 
inch  on  the  concrete,  and  8,200  pounds  per 
square  foot  on  the  earth. 

The  shops  were  designed  and  constructed 
under  direction  of  Mr.  M.  M.  Robard,  and  were 
illustrated  and  described  in  a  recent  issue  of 
the  Paris  "Nouvelles  Annales  de  la  Construc- 
tion." 


A  Cold  Storage  Warehouse. 

The  buildings  In  Rochester,  N.  Y.,  formerly 
owned  and  operated  as  a  brewery  by  the 
Rochester  Brewing  Company,  were  last  sum- 
mer purchased  by  the  E.  M.  Upton  Cold  Stor- 
age Company,  of  that  city,  and  after  a  thor- 
ough renovation,  converted  into  a  cold  storage 
plant.  The  plant  is  of  interest  not  so  much  on 
account  of  its  size  as  because  of  the  system  of 
refrigeration  employed,  which  is  said  to  he  the 
first  of  its  kind  to  be  put  into  operation  in  this 
country,  although  for  several  years  it  has  been 
successfully  used  in  Canada,  Europe  and  the 
British  possessions.  The  system  makes  use  of 
a  circulation  of  chilled  air  to  the  rooms  to  be 
cooled,  instead  of  equipping  them  with  brine 
coils  or  direct  expansion  ammonia  coils.  The 
cooling  of  the  air  prior  to  its  delivery  to  the 
rooms  is  accomplished  by  passing  it  over  am- 
monia coils  which  are  continuously  subjected 
to  a  rain  of  non-congealing  brine  to  prevent 
them  from  becoming  encrusted  with  snow  or 
ice,  the  insulating  effect  of  which  would  pro- 
duce a  reduction  of  efficiency.  This  cooling  by 
air  possesses  the  advantage  of  combining  ven- 
tilation with  refrigeration,  thereby  removing 
the  odors  from  freshly  killed  meat,  or  other 
noxious  materials,  instead  of  allowing  them  to 
pollute  neighboring  stored  goods  or  to  impreg- 
nate the  walls.  Inasmuch  as  the  same  air  is 
used  repeatedly  it  is  evident  that  this  would 
be  no  gain  unless  a  provision  were  made  for 
purifying  the  air  in  the  course  of  its  circula- 
tion. In  the  system  under  discussion  the  puri- 
fication of  the  air  is  effected  by  the  washing 
process  which  it  undergoes  in  passing  through 
the  spray  of  brine  that  descends  over  the  am- 
monia coils,  while  the  resulting  contamination 
of  the  brine  is  removed  by  frequently  steriliz- 
ing it  by  boiling.  The  continual  moving  of  the 
air  also  allows  a  more  rapid  and  uniform  chill- 
ing of  an  originally  warm  room,  or  articles 
newly  introduced  into  a  cold  room,  than  is  pos- 
sible in  still  air,  this  being  simply  a  reverse 
application  of  the  old  established  principle  that 
the  dissemination  of  heat  through  air  by  con- 
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Vectlon  is  many  times  more  effective  than  by 
)-adiation. 

A  very  fair  idea  of  the  size  of  the  plant  and 
its  convenient  location  on  the  tracks  of  the 
Jlome,  Watertown  &  Ogdensburg  Railroad,  of- 
fering facilities  for  receiving  and  removing 
goods,  may  be  had  from  the  exterior  view  here- 
■wtth.  The  total  storage  capacity  is  about  610,- 
000  cubic  feet  divided  among  nineteen  rooms 
of  various  sizes  and  maintained  at  tempera- 
tures ranging  from  10  to  30  degrees  Fahr.,  ac- 
cording to  the  nature  of  the  articles  stored, 
such  as  fruit,  vegetables,  meat,  poultry,  butter, 
cheese  and  eggs.  The  mechanical  equipment 
for  the  refrigeration  of  the  rooms  and  the  sup- 
ply of  attendant  requirements  such  as  light- 
ing, water  supply,  elevator  service,  etc.,  in- 
cludes the  following:  Five  boilers,  two  refrig- 
erating machines,  an  ammonia  condenser,  three 
air  coolers,  fans,  pumps,  motors,  steam-driven 
pumping  sets,  steam-driven  electric  generating 
sets,  electrically-operated  hoists  and  accesso- 
ries. The  boilers  furnish  steam  for  operating 
the  refrigerating  machines,  generating  sets  and 
water  pumps,  the  latter  situated  at  the  bottom 
of  a  cliff  below  the  plant  at  the  river  side.   The 


age.  Each  cooler  consists  of  the  refrigerating 
coils  In  which  the  ammonia  expansion  lakes 
place,  mounted  in  racks  above  a  shallow  rec- 
tangular wrought  iron  tank  to  receive  the 
brine,  and  below  a  header  for  scattering  the 
brine  over  the  coils.  The  complementary  equip- 
ment includes  a  Gould  centrifugal  pump  for  re- 
turning the  brine  from  the  catch  basin  to  the 
spraying  header,  and  an  American  Blower 
Company's  fan,  drawing  the  air  through  the 
suction  ducts  and  expelling  it  through  the  dis- 
charge ducts.  The  refrigerating  coils  consist 
of  a  series  of  banks  of  extra  heavy  wrought 
iron  pipe  wound  in  continuous  lengths  in  a  spe- 
cial form  to  present  a  large  amount  of  surface 
to  contact  with  the  air. 

The  sterilizing  process  to  which  the  brine  is 
subjected  periodically  with  a  frequency  de- 
pending upon  the  amount  of  fresh  material 
placed  in  storage,  is  an  interesting  one  from 
the  provisions  made  for  accomplishing  it  with  a 
minimum  expenditure  of  energy.  The  air  in 
its  passage  through  the  rooms  takes  up  a  cer- 
tain percentage  of  moisture,  exuded  from  the 
contained  products,  and  when  once  more  cooled 
by  contact  with  the  coils,  becoming  supersat- 


the  ducts  are  supported  from  the  ceiling  at  the 
intersection  with  the  side  walls.  The  reasons 
for  having  both  the  discharge  and  suction 
openings  near  the  top  of  the  room  are  obvious, 
for  since  warm  air  rises  it  may  be  the  more 
thoroughly  removed  near  the  ceiling  and  since 
cold  air  descends  it  becomes  more  thoroughly 
distributed  by  admitting  it  from  above.  The 
trunk  ducts  which  form  the  communication  be- 
tween the  coolers  and  the  branch  ducts,  are 
indicated  in  the  two  elevations,  one  showing 
the  supplies  and  the  other  the  returns.  On  all 
of  the  drawings  the  suction  ducts  and  delivery 
ducts  may  be  readily  distinguished  as  the^  former 
are  designated  by  dotted  shadipg  and  the  latter 
by  hatching.  The  ducts  are  constructed  of  % 
or  1-lnch  tongue-and-grooved  boards  planed 
smooth  and  laid  close  together,  and  are  sup- 
ported by  knee  frames  about  2  inches  by  1  inch, 
every  10  feet,  and  fillets  attached  to  the  side 
wall  and  ceiling.  The  insides  of  the  ducts  are 
left  perfectly  smooth  to  avoid  friction  and  eddy 
currents.  The  air  is  admitted  and  discharged 
through  10x6-inch  openings  conveniently  spaced 
along  the  ducts,  the  deliveries  being  in  the  bot- 
tom of  the  supply  ducts  and  the  suction  duct 
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boilers  are  of  the  return  tubular  type,  each  of 
125  horse-power,  and  were  built  by  the  Penn- 
sylvania Boiler  Works,  Erie,  Pa.  Any  two  of 
them  are  capable  of  furnishing  sufficient  steam 
for  the  lighting  and  refrigerating  plants  when 
both  are  working  at  their  full  capacity.  The 
two  refrigerating  machines  are  of  100  and  50 
tons  refrigerating  capacity,  respectively,  and 
with  the  boilers  and  condensers,  were  Installed 
for  the  brewery  ten  years  ago  by  the  De  La 
Vergne   Refrigerating   Company. 

The  air  cooling  is  done  by  three  American. 
Liinde  patent  air  coolers,  one  of  30  tons  ca- 
pacity being  used  for  the  chilling  of  meat  and 
game  where  temperatures  of  from  10  to  25  de- 
grees are  desired,  and  the  other  two  of  70  and 
60  tons  capacity  each,  used  for  fruit  and  gen- 
eral cooling  at  a  temperature  of  about  30  de- 
grees. The  latter  are  so  arranged  that  they 
•can  be  operated  together  or  separately,  and 
being  cross-connected  may  be  used  Inter- 
changeably. In  fact  the  equipment  through- 
out is  arranged  in  duplicate  to  guard  against 
the  serious  consequences  of  stopping  on  ac- 
count of  break-down,  as  that  would  mpan  the 
loss  of  much  of  the  perishable  material  in  stor- 


urated,  loses  the  moisture  to  the  brine.  Tlie 
result  is  a  gradual  increase  in  the  level  of  the 
liquid  in  the  catch  basin  in  excess  of  that  reg- 
ularly maintained  by  the  circulation  of  the 
brine,  which  causes  it  to  overflow  to  a  second 
or  storage  tank.  After  a  certain  accumulation 
is  received  by  the  storage  tank,  it  is  pumped 
to  a  third  tank  containing  a  steam  coil.  Here 
the  brine  is  boiled,  vaporizing  the  excess  of 
moisture  and  the  volatile  impurities.  Finally 
in  its  concentrated  state  it  passes  through  a 
coll  in  the  storage  tank  where  it  imparts  heat 
to  the  brine  then  waiting  for  purification  in  the 
tank  outside  of  the  coils.  Tliis  serves  the 
doubly  useful  purpose  of  partially  heating  the 
impure  brine  and  cooling  that  which  is  purified, 
both  of  which  processes  result  in  the  conserva- 
tion of  much  of  the  energy. 

The  accompanying  plan  of  the  main  floor  of 
the  warehouse  and  the  view  of  the  interior  of 
one  of  the  cooling  rooms,  show  the  general 
scheme  for  the  air  distribution  to  the  rooms. 
The  form  of  the  rooms  being  generally  that  of 
a  long  rectangle,  a  favorable  and  uniform  dis- 
tribution was  possible  with  but  one  supply  and 
one  exhaust  duct  to  a  room.     As  will  be  seen 


Interior   of   a   Typical  Cold  Room. 

holes  on  the  side  as  shown  in  the  photograph. 
The  openings  are  fitted  with  hardwood  doors 
sliding  in  rebated  runners  and  afford  an  oppor- 
tunity for  regulating  the  amount  of  air  and 
consequently  the  degree  of  cold  in  any  room 
irrespective  of  another,  without  the  necessity 
of  altering  the  speed  of  the  fans  or  the  temper- 
ature of  the  brine. 

An  interesting  experiment  was  made  at  this 
plant  on  the  storage  of  eggs,  which  was  a 
severe  test  of  the  system  as  to  its  purifying 
qualities,  and  its  ability  to  prevent  the  odor  of 
one  substance  from  contaminating  another  sub- 
stance in  the  same  room.  Three  separate  card- 
board boxes  of  the  usual  style  for  handling 
eggs  in  retail  quantities,  were  each  filled  with 
a  dozen  eggs  and  one  box  placed  in  storage  in 
each  of  three  separate  rooms.  One  was  placed 
in  a  room  containing  cabbages  and  lemons, 
pears  and  other  fruit,  another  was  placed 
among  barrels  of  apples,  while  the  third  was 
placed  on  top  of  the  canvas  covering  of  a  bar- 
rel of  onions.  The  eggs  were  placed  in  their 
respective  positions  early  in  last  November, 
and  no  precautions  whatsoever  were  taken  to 
protect  them.     In  the  latter  part  of  last  March, 
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two  of  the  eggs  from  the  box  placed  over  the 
onions  were  broken  and  eaten  and  were  found 
to  be  entirely  free  from  the  taste  or  smell  of 
onions.  An  examination  of  the  onions  in  the 
barrel  showed  that  this  result  was  not  due  to 
their  deodorization,  for  they  were  found  to 
possess  all  of  their  original  strength,  demon- 
strating that  the  system  while  preserving  the 
eggs  from  taint,  had  not  impaired  the  quality 
of  the  onions.  The  test  was  made  merely  to 
investigate  the  possibilities  and  limitations  of 
the  system  and  not  to  determine  the  practica- 
bility of  storing  eggs  and  onions  together,  for 
the  plant  is  amply  large  enough  to  allow  for 
classified    storage   of   materials.      While   satis- 


that  is  quick  freezing  at  low  temperatures,  and 
is  popularly  believed  to  be  out  of  the  question 
where  the  air  circulation  system  of  refrigera- 
tion is  employed.  So  far,  however,  the  results 
in  this  plant  have  proved  the  contrary,  for  in 
the  sharp  freezer  here  contained,  no  difficulty 
has  been  found  in  reaching  and  maintaining  a 
temperature  of  10  degrees  below  zero.  For 
fruit  storage  30  degrees  is  considered  the 
proper  temperature.  During  the  recent  fruit 
season,  when  the  plant  was  nearly  full  con- 
stantly, the  50  ton  machine  was  able  to  carry 
the  entire  load,  while  the  coal  consumption  for 
all  purposes  was  but  three  tons  per  day.  Even 
better    economy    is     possible     in     the     winter 
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faction  is  not  guaranteed  where  there  is  such 
an  indiscriminate  mixing  of  goods,  neverthe- 
less, it  is  of  some  moment  to  the  man  who  oper- 
ates a  small  cold  storage  In  connection  with  a 
retail  business  to  know  that,  if  the  case  be 
urgent,  he  may  put  anything  into  his  store 
room. 

For  all  ordinary  purposes  of  cold  storage  a 
temperature  anywhere  below  32  degrees  is  suf- 
ficient, but  for  meat  it  is  generally  necessary  to 
run  as  low  as  8  or  10  degrees,  while  fish  for 
its  perfect  preservation  requires  a  temperature 
still  lower,  usually  about  10  or  15  degrees 
below  zero.     This  is  known  as  sharp  freezing. 


The  conversion  of  the  brewery  into  a  cold 
storage  plant,  and  the  electric  lighting,  cold 
insulation,  elevators,  etc.,  were  installed  from 
the  plans  and  under  the  supervision  of  the 
architect,  Mr.  James  R.  Tyler,  of  Rochester, 
now  the  manager  of  the  plant.  The  machinery 
was  designed  and  installed  by  the  American 
Linde  Refrigerating  Company,  of  New  York 
City,  under  the  direction  of  its  engineer,  Mr. 
Llewellyn  Williams. 


months,  when  the  outside  temperature  is  suffi- 
ciently low  to  produce  the  desired  refrigerating 
effect,  for  by  a  special  provision  in  the  duct 
connections,  not  shown  on  the  accompanying 
drawings,  it  is  possible  to  connect  the  fans  with 
the  outdoor  air  and  suspend  the  operation  of 
the  refrigerating  machines  altogether.  The 
fresh  air  is  taken  through  one  side  of  the  mon- 
itor, shown  on  the  roof  at  the  left  side  of  the 
elevations,  and  after  its  passage  through  the 
cooler,  where  for  the  cleaning  of  the  air  the 
brine  circulation  is  continued,  it  is  circulated 
through  the  rooms  and  finally  discharged  out- 
of-doors  through  the  other  side  of  the  monitor. 


A  Small  Lighting  and  Pumping  Plant. 

Gaffney,  S.  C,  has  Its  own  lighting  and 
pumping  plant.  The  air  lift  Is  used,  connected 
to  a  well  12  inches  in  diameter  and  565  feet 
deep  and  delivering  to  a  cement-mortar  lined 
brick  reservoir,  through  the  center  of  which 
rises  the  well.  The  well  and  reservoir  lie  just 
outside  the  station,  and  the  reservoir  is  about 
20  feet  in  Inside  diameter  and  12  feet  deep. 
•  The  air  compressor  Is  of  the  Laidlaw-Dunn- 
Gordon  horizontal  flywheel  type,  14x14x18 
inches  in  cylinder  sizes,  and  to  start  the  water, 
compresses  to  120  pounds.  The  normal  operating 
air  pressure  is  80  pounds.  From  the  reservoir 
the  water  is  pumped  to  a  120-foot  standpipe,  15 
feet  In  diameter,  by  means  of  a  Worthington 
14x8M!XlO-inch  duplex  direct-acting  steam 
pump.  The  plant  is  operated  about  10  hours 
every  night.  A  constant-current  alternating 
system  of  arc  lighting  Is  in  use,  with  a  duplicate 
installation  of  machinery.  There  are  two 
General  Electric  60-cycle  alternators,  rated  at 
39  amperes  and  2,300  volts  at  900  revolutions 
per  minute,  each  belted  to  a  simple  engine 
built  by  the  Slater  Engine  Company,  of  Warren, 
Mass.  Each  generator  has  a  125-volt  exciter 
driven  by  belt  from  the  generator  shaft,  of  1.5 
kilowatts  capacity.  The  lighting  transformer 
is  of  32  kilowatts  capacity,  and  gives  a  current 
of  6.6  amperes.  The  building  is  of  brick  with  a 
concrete  floor  and  mortar  plastered  walls 
Inside. 


A  Twenty-Ton  Storage  Battery  Switch- 
ing Engine. 


It  frequently  happens  in  manufacturing 
establishments  that  a  single  car  load  of  raw 
material  has  to  be  distributed  at  various  parts 
of  the  works,  and,  in  such  cases,  expensive  re- 
handling  can  be  saved  by  shifting  the  entire  car 
from  point  to  point  and  discharging  each  por- 
tion of  the  load  exactly  where  il  is  required. 
A  similar  economy  can  be  effected  by  collecting 
the  finished  product  at  the  different  buildings, 
and  loading  each  consignment  directly  into  its 
proper  ear.  The  locomotive  described  in  this 
article  is  used  for  shifting  cars  while  loading 
or  unloading  In  this  manner,  and  also  for  trans- 
ferring material  in  course  of  construction,  from 
one  shop  to  another.  The  disastrous  conse- 
quences which  can  result  from  the  sparks  of  a 
steam  locomotive  when  used  near  highly  inflam- 
mable materials  are  illustrated  by  the  recent 
explosion  at  the  plant  of  the  Northwestern  Star 
Oil  Company  in  Minneapolis,  in  which  eight 
men  and  two  women  lost  their  lives. 

A  locomotive  of  this  type  has  recentl.v  been 
installed  at  the  works  of  the  Massachusetts 
Cotton  Mills  in  Lowell,  Mass.  The  original 
buildings  have  been  improved  and  extended  un- 
til the  entire  plant  covers  a  considerable  area. 
The  freight  siding  is  separated  from  one  of  the 
two  principal  storehouses  by  the  main  business 
street  of  the  city,  and  from  the  second  of  these 
storehouses  by  the  canal  which  supplies  the  tur- 
bines of  the  mill.  It  is  necessary  to  deliver  car 
loads  of  baled  cotton  at  either  or  both  of  these 
buildings.     Neither  a  steam  nor  a  trolley  elec- 


526 


THE     ENGINEERING     RECORD. 


Vol.  47,  No.  20. 


trie  locomotive  is  permissible  in  tlie  storerooms 
en  account  of  tlie  fire  risk. 

Before  installing  the  locomotive,  tlie  cars 
were  shifted,  one  at  a  time,  by  three  horses  har- 
nessed up  tandem.  The  storeroom  at  the  canal 
is  so  constructed  that  the  horses  had  no  means 
of  exit  if  driven  in  ahead  of  the  car,  and  this 
necessitated  sending  it  in  on  the  fly.  The 
bridge  across  the  canal  is  just  wide  enough  for 
the  car  tracks,  and  the  horses  had  to  turn  out 
before  reaching  it  To  get  up  speed,  it  was' 
necessary  to  start  some  distance  up  tUe  track, 
the  tag  holder  or  man  at  the  coupling,  the 
driver  and  the  horses  all  traveling  at  their  best 
gait.  At  the  proper  moment,  the  tag  holder 
unhooked  the  tag  or  rope  fastened  to  the  traces, 
and  ran  out  from  In  front  of  the  car.  The  con- 
sequences of  a  slip  or  false  step  are  self  evident. 
In  the  case  of  a  heavily  loaded  car,  the  horses 
were  unable  to  give  it  suflScicnt  momentum,  and 
the  operation  had  to  be  completed  by  the  load- 
ing gang. 

This  locomotive  is  built  for.  standard  gauge 
and  fitted  with  M.  C.  B.  standard  couplings, 
making  it  suitable  for  use  with  any  ordinary 
railroad  car,  and  on  any  standard  railroad 
track.  The  length  over  the  bumpers  is  21  feet, 
4  inches,  and  the  height  from  the  railhead  to 
the  top  of  the  cab  is  12  feet,  1  inch.  The  wheel 
base  is  7  feet,  6  inches,  and  permits  the  oper- 
ating of  the  locomotive  over  a  comparatively 
small  turntable.  It  weighs  about  twenty  tons, 
and  runs  at  a  speed  of  from  two  to  four  miles 
per  hour  on  level  track. 

The  cab  is  located  in  the  center,  making  a 
desirable  arrangement  for  switching  work, 
which  calls  for  operation  in  both  directions  with 
equal  facility.  The  batteries  are  contained  in 
sloping  compartments  at  either  end.  This  sym- 
metrical disposition  distributes  the  weight 
evenly  on  the  four  wheels,  and,  as  each  of  these 
is  a  driver,  the  entire  weight  of  the  locomotive 
is  usefully  employed  In  traction.  The  wheels 
and  axles  are  driven  from  the  gear  cases  in  the 
cab  by  means  of  Renolds  silent  chains  suitably 
enclosed.  These  chains  are  the  only  portion 
of  the  driving  gear  situated  below  the  car  body, 
the  motors  and  gear  cases  being  mounted  in 
the  cab  where  they  are  readily  accessible,  and 
always  under  the  immediate  notice  of  the  oper- 
ator. Under  these  favorable  conditions,  any 
reasonably  reliable  man  can  be  depended  upon 
to  maintain  the  electrical  equipment  in  proper 
working  condition. 

The  battery  was  furnished  by  the  Electric 
Storage  Battery  Company,  the  elements  being 
mounted  In  tanks  of  extra  depth  to  prevent  the 
electrolyte  from  splashing  over  the  top.  In 
mounting  the  battery  special  attention  has  been 
paid  to  protecting  It  against  Injury  due  to  the 
shocks  to  which  the  locomotive  is  exposed  in 
switching.  There  are  two  motors,  specially 
wound  for  the  service.  By  connecting  the  two 
motors  in  series  or  parallel  and  by  varying  the 
arrangement  of  the  fields,  an  efficient  speed  con- 
trol is  obtained  without  wasting  any  of  the 
energy  of  the  battery  by  passing  it  through  a 
resistance. 

The  controller  is  of  the  standard  vehicle 
type,  and  has  two  levers  which  control  every 
desired  motion  of  the  locomotive.  The  re- 
versing lever  is  set  to  point  In  the  direction  In 
which  the  locomotive  is  to  move,  and  the  sec- 
ond lever  controls  the  speed.  These  levers  are 
mechanically  interlocked,  as  in  the  case  of  a 
trolley  car  controller,  so  that  the  motors  can 
only  be  reversed  when  the  speed  lever  is  in  the 
oft  position.  The  locomotive  may  be  run  with 
the  controller  in  any  notch,  there  being  no 
transition  point  on  which  a  careless  operator 
might  leave  his  lever  and  burn  out  the  appar- 
atus.    All  gears  are  machine  cut,  and  run  in  a 


bath  of  oil,  in  fully  enclosed  ^ear  cases,  one  for 
each  of  the  motors.  In  an  emergency,  one 
motor  can  be  cut  out  entirely,  and  the  locomo- 
tive operated  by  the  remaining  motor,  but  with 
a  reduction  of  hauling  capacity.  The  driving 
axles  are  made  to  the  M.  C.  B.  standard  dimen- 
sions, and  run  in  patent  roller  bearings,  which 
reduce  the  friction  at  these  points  to  an  inappre- 
ciable amount.  The  wheels  are  shrunk  in 
place,  and  have  chilled  treads  and  flanges  of 
M.  C.  B.  standard  size  and  shape.  A  powerful 
brake  is  conveniently  located  in  the  cab.  An 
alarm  gong  is  also  provided. 

Experience  has  shown  that  in  light  switching 
service,  the  batteries  can  be  recharged  at  vari- 
ous times  during  the  day  while  the  locomotive 
is  waiting  between  hauls.  For  heavier  service, 
it  may  be  necessary  to  charge  during  the  noon 
hour  or  after  working  hours  in  the  evening. 
The  battery  is  automatically  protected  during 
charging  by  safety  appliances.  This  locoihotive 
is  placed  on  the  market  by  the  C.  W.  Hunt  Com- 
pany of  West  New  Brighton,  N.  Y.  Smaller 
locomotives  intended  for  use  on  the  Hunt  nar- 
row gauge  track  have  been  built  by  the  same 
company  for  a  number  of  years,  and  have  been 
described  in  a  former  issue  of  this  paper. 


A  New  Acetylene  Burner. 

Persistent  efforts  are  being  put  forth  10  make 
the  use  of  acetylene  gas  for  illumination  safe, 
convenient  and  efficient.  A  recently  designed 
burner,  shown  in  the  accompanying  illustra- 
tion at  nearly  full  size,  consists  of  a  rolled 
brass  pillar  with  short,  strong  arms  which  can- 
not be  gotten  out  of  alignment,  and  steatite 
tips  uniformly  machined  and  mounted  on  the 
arms  so  as  to  make  removal   difficult  without 


breaking.  The  metal  parts  are  nickel-plated. 
This  burner,  it  is  claimed,  retains  the  good 
qualities  of  the  lava  fork  burner,  such  as  non- 
carbonization,  correct  proportion  of  gas  and  air 
and' perfect  alignment  and  impingement,  while 
admitting  certain  economies  in  manufacture. 
The  burner  described  is  made  by  the  Sunlight 
Lava  Manufacturing  Company,  of  Chattanooga, 
Tennessee. 


Letters  to  the  Editor. 


The  Proposition  fob  a  Union  Engineering 
buildino. 

Sir: — The  generous  offer  of  Mr.  Andrew 
Carnegie  to  contribute  one  million  dollars  to- 
ward the  erection  of  a  building  for  the  joint 
occupancy  of  four  technical  societies  and  a 
social  clbu,  which  was  made  on  February  14th 
and  first  announced  to  the  recipients  of  the 
proposed  donation  on  May  3d  through  the 
medium  of  the  public  press,  is  deserving  of  the 
warmest  thanks  of  the  members  of  the  various 
associations  to  whom  it  was  addressed,  for  the 
kindly  spirit  manifested  by  the  offer.  It  Is  a 
free  and  hearty  tender  of  a  noble  gift. 

It  is  unfortunate  that  this  tender  was  made 
without  any  previous  acquaintance  on  the 
donor's  part,  of  the  feeling  existing  among  the 
recipients  of  the  proposed  bounty  as  to  the 
desirability  of  the  joint  ownership  and  occupa- 


tion of  the  building  suggested.  No  consulta- 
tion was  had  with  the  governing  boards  of  the 
societies  affected  and  not  until  three  monihs 
later  was  even  the  slightest  intimation  given  to 
the  members  of  such  Boards  of  the  action  pro- 
posed to  be  taken.  The  whole  procedure  was 
carried  on  by  a  small  self-appointed  committee 
of  members  of  the  various  organizations  who 
placed  the  most  stringent  obligations  of  silence 
on  everybody  to  whom  they  communicated  their 
scheme. 

Mr.  Carnegie  was  prompted  by  generous  im- 
pulses and  acted  in  good  faith  on  the  repre- 
sentations made  to  him.  Those  representations 
appear  from  the  documents  which  have  been 
allowed  to  see  the  light,  to  have  been  imperfect 
and  incorrect  as  to  facts.  He  relied  upon  them, 
however,  and  addressed  his  offer  to  The  Ameri- 
can Society  of  Civil  Engineers,  The  American 
Society  of  Mechanical  Engineers,  The  American 
Institute  of  Mining  Engineers,  The  American 
Institute  of  Electrical  Engineers  and  the  Engi- 
neers Club. 

It  is  not  likely  that  he  would  have  so  ad- 
dressed his  offer  if  he  had  been  made  acquainted 
with  the  fact  that  The  American  Society  of  Civil 
Engineers  had  at  various  times  during  the  last 
twenty  years  considered  the  question  of  joint 
occupancy  of  'a  building  with  other  societies, 
had  always  rejected  the  proposition,  the  last 
time  by  a  unanimous  vote  at  an  annual  con- 
vention, and  now  possessed  a  commodious  home 
of  its  own,  and  no  one  authorized  or  qualified 
to  speak  for  the  Society  had  been  given  any 
intimation  that  such  a  step  as  this  was  now 
under  consideration. 

He  would  doubtless  have  hesitated  to  address 
his  letter  as  he  did,  if  he  had  been  informed 
of  the  fact  that  The  American  Society  of  Civil 
Engineers  includes  in  its  membership,  mem- 
bers of  all  the  other  organizations  and  is  the 
only  one  which  prescribes  and  requires  definite 
qualifications  for  membership  and  obliges  ap- 
plicants for  membership  to  pass  at  the  hands  of 
the  Committee  on  Membership  what  is  almost 
equivalent  to  a  Civil  Service  examination,  that 
it  possesses  a  large  and  carefully  selected 
library  thoroughly  indexed  and  always  open  to 
members  or  others,  which  is  what  none  of  the 
other  organizations  possesses,  that  it  is  in  a 
prosperous  financial  condition  and  that  its  main 
end  and  aim  is  to  maintain  a  high  professional 
standard  and  not  to  lend  by  implication  even, 
the  prestige  of  its  name  and  standing  to  other 
Associations  of  persons  who  are  either  unable 
or  unwilling  to  join  it  and  submit  to  its  restric- 
tions and  its  mode  of  government. 

All  honor  to  Mr.  Carnegie  for  his  noble  and 
generous  offer,  but  the  manner  in  which  it  has 
been  brought  about  and  in  which  it  is  at- 
tempted to  force  its  acceptance  as  framed, 
constitutes  one  of  the  most  audacious  and  ini- 
pertinent  attempts  by  irresponsible  outsiders 
to  overthrow  and  reverse  the  well  established 
policy  and  purpose  of  a  prosperous  and  well 
organized  institution,  that  was  ever  heard  of. 

The  American  Society  of  Civil  Engineers  has 
everything  to  lose  and  nothing  to  gain  by 
giving  up  its  home  and  taking  a  flat  in  which 
it  would  have  only  one-fifth  interest  and  control, 
at  the  best,  and  possibly  even  less,  if  the  elab- 
orate device  for  evading  taxation  evolved  by 
the  counsel  to  the  promoters  is  carried  to  its 
legitimate  conclusion  and  every  additional 
society  of  specialists  which  may  be  taken  in, 
is  made  a  "tenant  in  common,  share  and  share 
alike"  in  the  control  of  the  property. 

The  proposed  building  would  be  a  great  ad- 
vantage and  an  inestimable  boon  to  the  various 
societies  of  special  branches  of  Engineering, 
and  it  is  to  be  hoped  for  them.  Mr.  Carnegie's 
offer  may  be  carried  out.     But  the  American 
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Society  of  Civil  Engineers  does  not  need  the 
gift  and  will  be  better  off  In  every  way  without 
the  surrender  of  Its  Individuality  and  the  risk 
of  an  entangling  alliance  with  a  number  of 
other  organizations  In  an  office  apartment  house 
speculation  with  a  Club  attachment,  with  a 
strong  probability  that  an  entirely  new  and 
distinct  corporation  would  have  to  be  formed 
to  hold  and  manage  the  property,  and  in  this 
corporation  the  Society  would  necessarily  hold 
a  small  minority  interest. 

Yours  truly,      J.  J.  R.  Croes. 
New  York,  May  12,  1903. 


The  Levels  of  the  Great  Lakes. 
Sir: — In  the  article  "Damming  the  Niagara 
River  at  Buffalo,"  by  Mr.  J.  H.  Massie,  pub- 
lished in  your  Issue  of  April  18,  appears  the 
following  statement:  "That  in  the  judgment 
of  the  Lake  Survey 'officials  the  lake  has  be- 
come permanently  lowered  is  demonstrated  by 
the  fact  that  a  proposition  has  been  made,  and 
will  be  carried  out,  to  adopt  a  new  datum  plane 
for  charts,  since  it  is  realized  that  depths 
shown  on  the  present  charts  have  become  mis- 
leading. For  Lake  Erie  it  is  proposed  to  lower 
the  datum  plane  from  572.86  to  570  feet,  nearly 
3  feet."  As  the  officer  at  present  in  charge  of 
the  United  States  Lake  Survey,  and  the  one 
upon  whose  recommendation  new  datum  planes 
for  Lake  Survey  charts  of  all  the  Great  Lakes 
and  connecting  waters  were  adopted,  I  beg  to 
say  the  reason  given  by  Mr.  Massie  is  in- 
correct. 

The  real  reason  for  all  the  changes  Is  that 
the  Lake  Survey  proposes  to  establish  at  all 
the  principal  harbors,  and  at  the  c^ritical  points 
in  the  channels,  large  display  gauges  which 
shall  show  continuously  the  actual  depth  of 
water  above  the  datum  plane  for  the  charts  of 
that  vicinity,  and  in  order  that  these  readings 
may  always  be  applied  as  corrections  with  the 
+  sign  (that  is  added)  to  the  chart  soundings, 
these  new  datum  planes  were  taken  for  each 
lake  at  the  even  foot  next  below  the  lowest 
monthly  mean  of  any  navigation  season  of 
which  we  have  record.  It  is  for  this  reason  the 
new  datum  plane  for  Lake  Superior  charts  has 
been  lowered  from  601.19  to  600  feet,  although 
the  level  of  the  lake  has  averaged  something 
over  half  a  foot  higher  during  the  ten  year 
period  1893-1902  than  during  the  similar  period 
1883-1892. 

Very  respectfully,         W.  L.  Fisk. 
Major,  Corps  of  Engineers,  U.  S.  A. 
Detroit,  Mich.,  April  30,  1903. 


Reinforced  Concrete  Buildings. 

Sir: — We  note  in  your  issue  of  May  9th 
an  article  upon  reinforced  concrete  construc- 
tion in  Egypt,  wherein  is  noticed  the  continu- 
ation of  floors  to  the  outside  of  the  walls.  In  this 
connection  the  enclosed  specification,  forming 
part  of  Letters  Patent  No.  694580,  may  prove  of 
Interest.  You  will  note  this  patent  covers  the 
point  referred  to  in  your  article. 

Very  truly  yours,      Ransome  &  Smith  Co. 
New  York,  May  11,  1903.  A.  W.  Ransome. 

[The  patent  above  referred  to  Is  for  a  re- 
inforced concrete  floor  extending  to  the  exterior 
face  of  a  building,  capping  its  piers  and  having 
upward  or  downward  extensions  which  form 
window  lintels,  sills,  wall  faces  or  belt  courses.] 


THE     ENGINEERING     RECORD. 

portance.  But  the  two  lines  quoted  above  are 
all  that  I  can  find  as  to  wheels,  which  bear  so 
important  and  disastrous  a  part  in  creating  the 
road  question.  Now,  this  proportion  of  2  to 
2,500  lines  is  about  the  usual  space  devoted  to 
broad  wheels,— i.  e.,  "light-trafflc"  wheels. 

The  use  of  properly  wide  wheels  must  be  a 
condition  precedent  to  the  acquisition  and 
maintenance  of  the  best  roads.  It  seems  to  me 
that  you  are  essentially  in  error  in  not  giving 
the  first  place  to  the  advocacy  of  such  wider 
wheels  as  would  save  about  one-half  of  the 
present  cost  of  roads  and  streets.  Where  do 
you  find  anything  said  about  the  immense  use- 
less cost  of  putting  roads  into  ttad  shape,  in  ad- 
dition to  the  great  cost  of  having  them  so,  when 
wider  wheels  would  save  both  costs  to  a  large 
extent?  We  know  that  the  horse  turns  the 
grindstone,  or  rolls  the  tools  (wheels)  ground, 
over  it;  and  we  know  that  we  might  stop  a 
large  part  of  the  grinding,  greatly  to  the  ease- 
ment of  the  horse,  and  more  than  correspond- 
ingly cheapening  vehicles  and  road  surfaces. 

Mr.  James  Owen,  on  page  422  of  the  same 
issue,  states  very  confidently  that  "less  than  6 
inches  is  not  a  reasonable  thickness  for  ma- 
cadam," etc.  Evidently  he  has  not  heeded,  if 
he  has  heard,  the  preaching  on  wide  tires. 
What  we  want  to  do  is  to  decrease  the  sub-grade 
— or  earth-foundation — pressure,  by  widening 
wheels,  instead  of  making  the  road  unnecessar- 
ily thick  simply  because  the  narrow  wheels, 
used  from  bad  choice  or  bad  habit,  work  un- 
necessary hardship  on  the  road  and  on  them- 
selves. This  would  work  a  double  saving— 
a  saving  in  thickness  of  road,  or  in  first  cost, 
and  a  saving  in  repair,  maintenance  and  re- 
newal cost  of  surface.  In  fact,  the  saving  would 
be  general.  We  would  save  cost  of  vehicles  and 
power.  The  idea  of  an  expenditure  to  produce 
a  saving  is  well  understood,  but  here  we  have 
a  saving  produced  in  the  act  and  process  of 
making  another  saving.  The  wrong  theory 
that  wider  wheels  are  harder  to  pull  is  the 
important  thing  to  tackle  first.  Of  course,  it  is 
absurd  to  think  that  wheels  which  are  generally 
admitted  to  be  less  hard  on  roads  and  on  them- 
selves, can  be  harder  on  horses,  but  this  is 
thought  by  the  vast  majority.  To  do  away  with 
the  road  "question,"  we  have  only  to  do  away 
with  the  "heavy-traffic"  producing  wheel.  By 
using  "light-traffic"  wheels — those  of  proper 
width  per  ton  of  load — we  could  lessen  first  cost 
of  roads,  repair  and  renewal  cost,  cost  of  ve- 
hicles and  cost  of  horses. 

Yours  truly,        J.  M.  Heiskell. 
Memphis,  Tenn.,  May  5,  1903. 


Trade  Publications. 


Wide  Tire.s  for  Good  Roads. 
Sir: — In  your  issue  of  April  25,  on  page  421, 
you  say:  "The  gospel  of  wide  tires  has  been 
widely  preached,  and  so  nothing  need  be  said  on 
that  subject  here."  You  print  about  thirty- 
three  columns  of  general  road  matter  in  the 
same  number,  and  it  is  good  to  have  so  much 
of  your  space  devoted  to  a  subject  of  such  im- 


A  new  catalogue.  No.  23,  on  pile  driving,  has 
been  issued  by  the  Vulcan  Iron  Works,  59  Mil- 
waukee Ave.,  Chicago.  Pile  drivers  of  several 
forms  are  described  together  with  a  wide  range 
of  accessories,  drop  hammers,  pile  points, 
bands  and  caps,  band  pullers,  sheaves,  follow- 
ers for  driving  below  the  ground,  saws  for ' 
cutting  off  piles  below  the  water,  rollers  and 
roller  spools.  The  Warrington  improved  steam 
pile  hammer,  with  its  chief  characteristics 
briefly  explained,  is  also  Illustrated. 

The  Pittsburg  Blue  Print  Co.,  Inc.,  1505  Park 
Building,  Pittsburg,  Pa.,  is  distributing  an 
interesting  illustrated  circular  describing  a  new 
automatic  lamp  controller  for  use  in  connection 
with  cylindrical  copiers.  The  apparatus  raises 
and  lowers  the  lamp  automatically,  at  a  speed 
which  may  be  regulated,  and  at  the  end  of  Its 
trip  cuts  out  the  current  to  the  operating  motor 
and  the  lamp. 

A  line  of  steam  asphalt  rollers  in  seven  sizes 
ranging  in  weight  from  Z'/o  to  12  tons,  is  illus- 


trated  and  described  in  catalogue  No.  13  from 
Julian  Scholl  &  Co.,  120  Liberty  St.,  New  York. 
Other  road  machines  listed  are:  a  topping 
mixer,  a  semi-portable  concrete  mixer  direct- 
driven  by  an  upright  engine,  a  fire  wagon,  a 
portable  melting  kettle,  hand  rollers,  a  portable 
stone-crushing  outfit,  and  a  road  scarifier. 

The  American  Air  Compressor  Works,  26 
CorUandt  St.,  New  York,  have  prepared  a  com- 
plete catalogue  of  their  standard  types  of  air 
compressors,  vacuum  pumps,  liquid  gas  appar- 
atus, receivers,  air  lift  appliances  and  accessory 
supplies.  Steam  and  power  compressors,  both 
duplex  and  single  acting,  and  in  single,  double 
and  triple  stages,  are  listed,  and  there  are 
some  notes  on  interesting  small  belt-driven 
machines  for  use  in  shops  and  other  places 
where  a  little  compressor  is  occasionally 
needed.  The  company  states  that  it  is  prepared 
to  make  machines  having  many  other  combina- 
tions of  steam  and  air  cylinder  dimensions  than 
those  listed. 

The  New  York  Continental  Jewell  Filtration 
Co.,  15  Broad  St.,  New  York,  has  prepared  a 
useful  catalogue  of  small  filtering  plants  for 
residences,  hotels,  public  buildings  and  like 
places.  It  makes  a  number  of  different  types 
of  such  apparatus,  which  are  described  with  the 
aid  of  numerous  illustrations  and  unusually  full 
tables  of  dimensions,  capacity  and  other  data 
valuable  to  the  designer  of  such  buildings. 

The  Edson  Mfg.  Co.,  255  Atlantic  Ave.,  Bos- 
ton, Mass.,  has  prepared  a  useful  folder  giving 
dimensions  of  its  diaphragm  pumps  for  pros- 
pecting, cesspool  cleaning  and  trench  draining, 
purposes  for  which  this  style  of  pump  has 
proved  particularly  adapted.  The  folder  also 
gives  some  notes  concerning  the  protection  of 
suction  hose  by  cotton  duck,  which  every  con- 
tractor will  find  of  value. 

The  Austin  Mfg.  Co.,  Manhattan  Building, 
Chicago,  has  published  a  large  catalogue  de- 
scribing its  types  of  gyratory  rock  crushers, 
with  the  screens,  elevators,  and  other  accessor- 
ies needed  In  a  complete  rock-crushing  outfit. 
The  book  will  prove  a  serviceable  handbook  to 
engineers  and  contractors  because  of  the  many 
excellent  engravings  of  crushing  plants,  and  the 
numerous  working  drawings  of  such  installa- 
tions of  various  sizes  made  for  contractors  and 
dealers  in  broken  stone. 

For  some  time  engineers  and  contractors  have 
heard  rumors  of  an  interlocking  system  of  pil- 
ing constructed  of  channels,  which  has  been 
employed  in  situations  where  ordinary  sheeting 
would  be  very  difficult  to  handle.  The  inventor 
of  the  steel  piling,  Mr.  L.  P.  Friestedt,  1412  Tri- 
bune Building,  Chicago,  has  issued  a  pamphlet 
describing  its  peculiarities  and  containing  illus- 
trations of  several  difficult  undertakings  in 
which  it  was  employed. 

The  Atkins  Wagon  Works,  Auburn,  N.  Y., 
describe  a  novel  type  of  dumping  and  stone 
wagons  in  a  well-Illustrated  pamphlet  now  being 
distributed.  The  wagons  are  marked  by  a  spe- 
cial form  of  axle,  which  allows  the  wheels  on 
one  side  to  pass  over  an  obstacle  28  inches  high 
without  wrenching  the  body,  by  a  rigid  pole, 
and,  jn  the  dump  cars  for  broken  stone  and 
earth,  by  a  dumping  device  which  the  driver 
can  release  without  leaving  his  seat  or  stopping 
his  team. 

The  naval  coaling  station  at  Frenchman's 
Bay,  Me.,  is  described  in  a  brochure  prepared 
by  the  John  A.  Mead  Mfg.  Co.,  11  Broadway, 
New  York,  which  drew  the  plans  for  the  coal- 
handling  installation.  The  same  company  has 
issued  a  particularly  clear  account  of  the  spe- 
cial features  of  its  belt  conveying  system  in  a 
handsomely  illustrated  pamphlet  of  interest  to 
owners  of  power  plants  and  Industrial  establish- 
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mentb  where  it  is  necessary  to  move  any  kind 
of  dry  material  not  in  large,  heavy  pieces. 

The  Sherwood  Mfg.  Co.,  34  Washington  St., 
Buffalo.  N.  Y.,  has  issued  a  new  edition  of  its 
catalogue  of  engme  and  boiler  room  supplies, 
including  injectors,  oiling  devices,  grease  cups, 
flue  scrapers,  gauge  cocks,  pressure  gauges  and 
similar  specialties.  Not  the  least  useful  fea- 
ture of  the  catalogue  is  a  table  of  discounts, 
enabling  the  reader  to  take  off  at  once  such 
complicated  rebates  as  52^2,  7*-j  and  2i-j  per 
cent. 

The  recent  publications  of  the  General  Elec- 
tric Co.  include  a  bulletin  on  horizontal-cylinder 
air  compressors  for  heavy  cars,  but  also  appli- 
cable to  a  number  of  industrial  uses,  supply 
catalogues  of  electric  railway  line  material  and 
of  R-43,  R-45  and  R-47  controllers,  and  an  un- 
usually interesting  pamphlet  on  the  permanence 
of  transformer  insulation.  This  last  gives  an 
account  of  the  defects  of  different  insulating 
materials  for  transformers,  and  then  explains 
the  company's  system  of  insulation  by  means  of 
vacuum  drying  and  other  processes. 


Directory      of      National      Engineering 
Societies. 


Akebican  Society  of  Civil  Engineers.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  67th 
Street,  New  York. 

AuEBiCAN  Society  of  Mechanical  Engi- 
KEEBS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  3l8t  Street,  New  York. 

Amebican  Institute  of  Elegtbical  Engi- 
MEEBS.  Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to.  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineehs. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retarr,  John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Enpineebino 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  for  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal   Notes. 


Mr.  Edward  Adams  has  been  appointed  city 
engineer  of  Springfield,  111. 

Mr.  B.  C.  Bratt  has  been  appointed  city  civil 
engineer  of  Portsmouth,  O. 

Mr.  William  Rumsey  has  been  appointed  as- 
sistant city  engineer  of  San  Diego,  Cal. 

Mr.  George  E.  Dwyer  has  been  elected  city 
engineer  of  Marion,  O.,  for  a  term  of  two  years. 

Mr.  Otis  F.  Clapp,  M.  Am.  Soc.  C.  E.,  has 
been  reappointed  city  engineer  of  Providence 
R.  I. 

Mr.  A.  8.  Baldwin  has  been  appointed  engi- 


neer   of    construction    of    the    Illinois    Central 
Railroad. 

Mr.  Thomas  H.  James  has  been  appointed 
to  the  new  office  of  city  engineer  of  Santa 
Monica,  Cal. 

Mr.  G.  W.  Scott,  consulting  engineer,  Chicago, 
hai5  removed  his  ofRces  to  1301-2  Security 
Building,  in  that  city. 

Mr.  H.  C.  Bricker  has  been  appointed  assist- 
ant engineer  of  bridges  and  buildings  on  the 
Baltimore  &   Ohio  Railroad. 

Mr.  George  W.  Tonson.  city  civil  engineer 
of  Toledo,  O..  has  resigned  to  become  general 
manager  of  the  Toledo  Construction  and  Supply 
Company. 

Mr.  E.  W.  Case  has  been  re-elected  city 
engineer  of  Colorado  Springs,  Col.,  and  Mr. 
Will  D.  Waltman  has  been  reappointed  assist- 
ant city  engineer. 

Mr.  Oscar  E.  B.  Pfouts,  formerly  consulting 
engineer  of  the  Lake  Erie,  Alliance  &  Wheel- 
ing Railroad,  has  been  chosen  city  civil  en- 
gineer of  Cincinnati,  O. 

Civil  Engineer  Robert  E.  Peary  has  reported 
for  duty  at  the  Navy  Department,  Washington, 
but  will  not  be  assigned  until  he  fully  recovers 
from  his  recent  operation. 

Mr.  Phillip  T.  Marye,  of  Newport  News,  Va., 
having  submitted  the  most  acceptable  plans 
for  the  new  union  depot  for  Atlanta,  Ga.,  has 
been  chosen  as  its  architect. 

Messrs.  Pattison  Brothers,  consulting  engi- 
neers, New  York  City,  have  removed  their 
offices  to  the  Fuller  Building,  Broadway,  Fifth 
Avenue  and  Twenty-third  Street. 

Professor  R.  C.  Carpenter,  of  Cornell  Uni- 
versity, was  in  Chicago  on  Thursday  of  last 
week  to  award  contracts  for  some  cement 
plants  to  be  built  in  Missouri  and  Louisiana. 

Mr.  John  W.  Alvord,  M.  Am.  Soc.  C.  E.,  of 
Chicago,  was  chosen  by  the  Omaha  water  board 
as  appraiser  for  the  city  on  the  board  of  three 
to  determine  the  value  of  the  water  works 
plant. 

Mr.  J.  G.  Piatt  has  been  appointed  engineer 
of  tests  on  the  Erie  Railroad,  with  headquar- 
ters at  Meadville,  Pa.,  succeeding  Mr.  A.  G. 
Trumbull,  who  has  been  made  mechanical 
engineer. 

Mr.  George  Williams,  president  of  the  Build- 
ing and  Mason  Contractors'  Association  of 
Chicago,  has  been  made  commissioner  of  build- 
ings in  that  city  to  succeed  Mr.  Kiolbassa,  who 
has  resigned. 

Mr.  W.  M.  Torrance,  C.  E.,  has  been  appointed 
resident  engineer  in  charge  of  construction 
of  a  bridge  across  the  Tennessee  River,  at  Gil- 
bertsville,  Tenn.,  for  the  Illinois  Central  Rail- 
road Company. 

Mr.  Wendell  H.  Stillwell,  former  assistant 
general  superintendent  of  the  entire  Rock 
Island  system,  has  been  made  division  super- 
intendent of  the  Illinois  Central,  with  head- 
quarters at  Fulton,  Ky. 

Mr.  J.  Y.  McClintock,  M.  Am.  Soc.  C.  E., 
whose  resignation  as  commissioner  of  public 
works  of  Rochester,  N.  Y.,  was  recently  noted, 
has  been  appointed  to  the  new  office  of  county 
engineer  of  Monroe  County. 

Captain  John  Stephen  Sewell,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  detailed  to  assist  the 
Secretary  of  Agriculture  in  the  arranging  of 
details  for  the  erection  of  the  proposed  new 
building  for  the  Department  of  Agriculture. 

Mr.  J.  H.  Bannerman,  since  1888  master 
mechanic  of  the  Springfield  division  of  the 
Illinois  Central  Railroad,  has  been  made  super- 
intendent of  machinery  and  motive  power  for 
the  Tennessee  Central  Railroad,  with  head- 
quarters at  Nashville,  Tenn. 


Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  detailed  to  duty  as  a 
member  of  the  river  and  harbor  board  to  fill 
the  vacancy  made  by  the  assignment  of  Col. 
Alexander  Mackenzie,  Corps  of  Engineers,  as 
a  member  of  the  general  staff. 

Mr.  Kenneth  Allen,  M.  Am.  Soc.  C.  E.,  engi- 
neer and  superintendent  of  the  water  depart- 
ment of  Atlantic  City,  N.  J.,  delivered  a  lecture 
before  the  College  of  Civil  Engineering  of 
Cornell  University,  May  15,  on  "Investigations 
of  the  Baltimore  Sewage  Commission." 

Admiral  J.  G.  Walker,  General  Peten  C. 
Hains  and  Prof.  William  H.  Burr,  who  were 
recently  requested  by  President  Roosevelt  to 
make  an  inspection  of  the  work  on  the  Panama 
Canal,  have  returned  from  the  Isthmus.  Major 
William  M.  Black,  Corps  of  Engineers,  U.  S.  A., 
will  remain  there  some  time  longer. 

Mr.  J.  M.  Graham,  chief  engineer  of  the 
Baltimore  &  Ohio  Railroad,  will  henceforth 
have  supervision  over  a  new  sub-department 
made  necessary  by  the  installation  of  a  new 
signal  system  near  Pittsburg  and  other  places. 
The  work  will  be  directly  in  charge  of  Mr.  P.  F. 
Patenall,  signal  engineer. 

Mr.  A.  Rieppel,  a  prominent  engineer  of 
Germany  and  the  managing  director  of  the 
Augsburg-Nurnberg  Machine  Company,  is  in 
this  country  to  visit  the  Allis-Chalmers  plant, 
where  the  gas  and  liquid  fuel  engine,  the  pat- 
ents of  which  are  owned  by  the  German  firm,  is 
to  be  manufactured.  The  Allis-Chalmers  Com- 
pany has  been  granted  the  American  rights  in 
the  invention. 

Gov.  Wm.  M.  Crane  of  Massachusetts  and 
William  C.  Whitney  of  New  York  have  been 
added  to  the  directorate  of  the  General  Electric 
Company,  the  other  members  being  Gordon 
Abbott,  Oliver  Ames,  C.  A.  Coffin,  T.  Jefferson 
Coolidge,  Jr.,  Frederick  P.  Fish,  George  P. 
Gardner,  Eugene  Griflln,  Henry  L.  Higginson, 
J.  Pierpont  Morgan,  J.  P.  Ord,  Robert  Treat 
Paine,  2d,  George  Foster  Peabody  and  Charles 
Steele. 


A  New  Circuit  Breaker  has  been  brought  out 
by  the  Stanley  Electric  Manufacturing  Com- 
pany, which  has  an  independent  opening  action 
making  it  impossible  to  close  the  apparatus  on 
an  overload.  Should  an  attempt  be  made  to 
do  so,  the  closing  toggle  will  be  automatically 
disconnected  from  the  operating  handle  and  the 
jaws  will  open,  regardless  of  the  pull  on  the 
handle,  the  instant  sufficient  current  passes 
through  the  carbon  contacts  to  operate  the  trip- 
ping device.  Other  special  features  are  an  ar- 
rangement of  the  arc-rupturing  carbons  which 
gives  them  a  sliding  contact  and  a  new  form 
of  setting  device. 

The  Taunton,  Mass.,  Water  report  for  1902 
contains  some  interesting  statements  about 
water  meters.  There  are  now  2,050  meters  in 
use  and  the  department  has  had  in  all  3,340 
meters  of  27  different  kinds,  of  which  1,290 
after  a  longer  or  shorter  period  of  use  have  been 
finally  rejected  for  various  causes.  In  the  past 
ten  years  13,098  tests  of  meters  have  been  made, 
the  average  of  which  showed  an  error  slightly 
in  favor  of  the  consumer.  The  evidence  seems 
conclusive,  that  on  the  whole,  meters  when 
properly  cared  for  are  fair  and  equitable  in 
their  record,  both  to  the  supplier  and  to  the  con- 
sumer, with  a  general  leaning  in  favor  of  the 
latter.  The  leading  manufacturers  of  water 
meters  make  good  machines  for  measuring  the 
consumption  of  water.  They  all  make  machines 
which  on  a  general  average  are  durable,  accur- 
ate and  trustworthy.  There  are  individual 
cases  of  faulty  machines  of  all  types. 
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WATER. 

Ft.  Roeecrana,  Cal. — See   "Government   Work." 

San  Francisco,  Cal. — It  Is  stated  that  the  Contra 
Costa  Water  Co.  has  increased  Its  bonded  indebted- 
ness from  $4,600,000  to  $."),600,000,  to  be  used  for 
making  improvements. 

Santa  Rosa,  Cal. — Mayor  M.  J.  Bower  in  a  message 
to  Council  recommends  that  bonds  be  issued  as  fol- 
lows :  $-10,000  for  permanent  street  work.  $30,000  for 
improvement  to  water  works,  part  of  which  is  for  a 
new  pump,  and  $5,000  for  improving  sewerage  system. 

San  Diego,  Cal. — It  is  stated  that  bids  are  wanted 
June  22  for  $381,000  bonds,  $199,000  of  which  are 
for  water  works.     Geo.  D.  Goldman,  City  Clk. 

Oilroy,  Cal. — A  press  report  states  that  Engr.  C. 
B.  Lewis  is  about  to  commence  surveying  for  an  irri- 
gation plant  to  be  established  on  Sargent  ranch.  A 
pumping  station  will  be  installed  on  Pajaro  Itiver, 
and  a  number  of  artesian  wells  furnishing  about  1,000 
gals,  of  water  per  minute  will  be  made  available  for 
irrigation  purposes. 

Santa  Barbara,  Cal. — The  citizens  are  reported  to 
have  voted  May  0  in  favor  of  the  following  improve- 
ments ;  For  extension  of  municipal  water  tunnel 
through  mountains  to  Santa  Ynez  River  and  con- 
struction of  reservoir  and  pipe  line,  $200,000 ;  for 
a  paved  boulevard  a  mile  long  to  the  ocean  front.  $50.- 
000 ;  for  the  additions  to  sewerage  system,  $20,000, 
and  for  2  bridges,  $14,000. 

Ft.  Logan,  Colo. — Sec  "Government  Work." 

Wethersflcld.  Conn. — The  Wethersfield  Water  Co. 
has  been  organized,  with  a  capital  of  $50,000.  S.  F. 
Willard,  I'res. ;  E.  S.  Goodrich.  Secy. 

Bristol.  Conn. — The  Bristol  Water  Co.  is  stated  to 
have  awarded  the  contract  for  constructing  an  under- 
ground reservoir  near  the  standplpe  to  Fred  T.  Ley  & 
Co..  of  Springfield,  Mass.,  the  work  to  be  finished  about 
Sept.  1.  It  will  be  75  ft.  square  and  about  18  ft. 
deep.  It  will  be  used  as  a  distributing  reservoir  for 
the  Forestvllle  system. 

Shoshone,  Idaho. — H.  W.  Anderson,  'Village  Clk., 
writes  that  the  question  of  water  works  is  t>eing  con- 
sidered here.  He  further  states  that  it  would  be  a 
good  investment  here  for  right  parties. 

Lewiston,  Idaho. — Huber  &  Frazier  is  stated  to  have 
scfcured  the  contract  for  a  reservoir  for  the  city  at 
$5,000,  and  22  cts.  per  yd.  for  excavation. 

The  Lewiston-Waha  Land,  Water  &  Power  Co.  is 
about  to  be  incorporated  at  Lewiston  for  power  and 
irrigation  purposes.  Fred  T.  Dulwis,  of  Blackfoot, 
and  Jas.  G.  Trainer,  of  Chicago,  111.,  are  reported  in- 
terested. 

Rock  Island,  111. — P.  T.  Bancroft,  Supt.  Water 
Wks.,  In  his  annual  report  recommends  that  at  least 
200  meters  be  installed  annually. 

Carlinville,  111. — John  W.  Alvord,  Hartford  Bldg., 
Chicago,  III.,  has  prepared  plans  for  a  reservoir  of 
8,000,000  gals,  capacity,  a  low  lift  pumping  plant. 
Improvements  to  filters  and  a  new  pipe  line  to  the 
city. 

Klngsley,  la. — It  is  stated  that  the  City  Council  will 
soon  let  contracts  for  15,000  ft.  of  water  mains. 

Maxwell,  /o.— L.  Shepherd,  City  Recorder,  writes 
that  the  water  works  improvements  in  contemplation 
will  cost  about   $3,000. 

Holyoke,  Mass. — The  Bd.  of  Aldermen  Is  stated  to 
have  authorized  the  Water  Comrs.  to  petition  Legis- 
lature for  permission  to  issue  $50,000  bonds  for  com- 
pleting  the   high-service   reservoir. 

Jas.  L.  TIghe,  City  Engr.,  writes  that  the  follow- 
ing bids  for  furnishing  600  tons  of  (a)  20-in.  c.  I. 
pipe  and  {b)  special  castings  were  received  by  the 
Water  Comrs.  May  11,  price  given  per  net  ton  :  R.  D. 
Wood  &  Co.,  a.  .$32.00 ;  b,  $2.80.  Warren  Foundry 
Co.,  a,  $31.70 :  6,  $2.70.  M.  J.  Drummond  Co.,  a, 
$31.70;  6,  $2.88.  U.  S.  C.  Iron  Pipe  Co.,  a,  $32.90; 
6,  $3.  Heading  Fdy.  Co.,  a,  $38  and  $28.50  (special 
bid)  ;  6,  $2.75. 

South  Stilltcater,  Minn. — See  "Power  Plants,  Gas 
and  Electricity." 

East  Grand  Forks,  Minn. — E.  Jacobl.  City  Treas., 
writes  that  the  proposed  water  works  will  cost  ahout 
$15,000.      Engineer,    W.    H.    Summers.      According    to 

Sress   reports  an  election   will    be    held   on    question 
uly  2. 

Minneapolis,  Minn. — The  Water  Wks.  Com.  on  May 
5  voted  to  recommend  the  laying  of  a  30  In.  distrib- 
uting oipe  from  the  reseiVoir  to  25th  Ave.  n.  e.,  and  a 
24  In.  "distributing  pipe  from  the  North  Side  pumping 
station  to  feed  the  North  Side  and  Lowry  Hill  district. 
The  contract  for  the  pipe  Is  stated  to  have  been 
awarded  to  the  U.  S.  Cast  Iron  Pipe  &  Fdy.  Co.,  Chi- 
cago, ill.,  at  $32.60  a  ton.  The  Northwestern  Foun- 
dry Co.  has  secured  the  contract  for  furnishing  special 
castings  at  $52  a  ton,  and  Jas.  B.  Clow  &  Sons,  Chi- 
cago, 111.,  the  contract  for  gate  valves  for  24  and  30 
In.  nipes  at  $220  and  $425  per  ton.  respectively.  B. 
U.  Wood  &  Co.,  I'hlladelphla,  Pa.,  will  furnish  50  hy- 
drants at  $37  apiece. 

St.  Cloud,  Minn. — Henry  J.  Lemperlch,  City  Clk., 
writes  that  It  was  voted  May  7  to  purchase  the  water 
works. 

St.  Paul,  Minn. — The  Water  Bd.  on  May  1  decided 
to  lay  new  mains  In  4  streets. 

Milan,  Minn. — ^The  citizens  are  reported  to  have 
voted  to  construct  water  works. 
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Natche:,  .Miss. — Water  and  sewerage  bonds  amount- 
ing to  $150,000  have  been  sold.  They  have  been  Is- 
sued for  the  purchase  of  the  water  works  and  sewer- 
age system  owned  by   the   Securities  Co. 

Kansas  City,  Mo. — Robt.  E.  King,  Secy.  Bd.  Pub. 
Wks.,  writes  that  the  following  bids  for  a  pipe  line 
from  Qulndaro  Station  to  Kaw  Point  were  opened  on 
May  2 — a,  48-In.  steel  pipe  In  place  (appi'oximate 
length,  18,000  ft.);  b,  36-in.  steel  pipe  In  place;  c, 
36-in.  c.  1.  pipe  In  place ;  d,  66-ln.  conduit  steel-con- 
crete In  pace  :  The  T.  A.  Glllesnle  Co..  Pittsburg,  Pa.. 
a,  $241,760;  6,  $108,200.  W.  \V.  Cook  &  Son,  Junc- 
tion City,  Kan.,  a,  $217,870;  b,  $152,734;  c,  $178,- 
770.  Parker-Washington  Co..  a,  $215,600;  b,  $i:!9.- 
200;  d,  $194,400.  B.  ,1.  &  W.  M.  Boyd,  a,  $228,170; 
().  $166,390;  c,  $181,650.  Cotter  &  McDonnell,  a, 
$219,000;  6.  $155,570;  c.  $178,800.  James  Cotter,  a, 
$198,835  (awarded  contract)  ;  b,  $146,607.  Mcintosh 
&  Fyke,  a,  $232,968;  b,  $172,656;  c,  $180,160.  Mid- 
land Bridge  Co.,  a,  $273,400 ;  6,  $104,540.  R.  L. 
Crump,  d,  $195,840.  Bidders  of  Kansas  City  unless 
otherwise  mentioned. 

Bozeman,  Mont. — Bids  will  be  received  until  June 
8  by  F.  W.  Bull,  Secy,  of  the  Bozeman  Creek  Reser- 
voir Co.  for  constructing  a  storage  reservoir  dam  at 
Mystic  Lake,  Gallatin  Co.  C.  M.  Thorpe,  Engr.  In 
Charge. 

Dillon,  Mont. — Water  bonds  amounting  to  $65,000 
are  reported  sold.  Bids  for  construction  will  soon  be 
asked.  Frank  Kelsey,  of  Salt  Lake  City,  Utah,  Is 
Consulting  Engr. 

Newark,  N.  J. — The  lowest  bid  received  for  con- 
structing the  gate  house  at  Cedar  Grove  reservoir  is 
stated  to  have  been  submitted  by  Stewart  &  Abbott 
for   $31,730. 

Jersey  City,  N.  J. — M.  T.  Connelly,  of  Jersey  City, 
is  stated  to  have  submitted  the  lowest  bids  for  con- 
structing the  water  main  on  west  side  of  city,  for 
$69,074. 

Summit,  N.  J. — The  Com.  appointed  to  investigate 
the  municipal  ownership  of  water  and  light  plants  is 
stated  to  have  recommended  that  the  city  purchase 
the  water  works  but  not  the  electric  light  plant. 

Watertown,  N.  Y. — Allen  Hazen,  of  New  York,  who 
has  been  employed  by  Bd.  of  Water  Works  to  prepare 
plans  and  specifications  for  new  mechanical  filtration 
plant,  has  been  in  city  looking  over  ground  and  pre- 
paring plans  for  the  plant ;  probable  cost  of  work  Is 
$100,000. 

Roslyn,  N.  Y. — Bids  will  be  received  by  Town  Bd. 
of  No.  Hempstead  at  office  of  Town  Clk.  of' Roslyn  un- 
til May  18  for  furnishing  a  water  supply  for  flre  pur- 
poses to  Great  Neck  Water  Supply  Dlst.  and  to  Port 
Washington  Water  Supply  Dlst.  In  the  2  Dlsts.  there 
will  be  required  about  80  4-In.  nozzle  regulation  fire 
hydrants,  covering  In  all  about  47,000  ft.  of  public 
highways.     Monroe  S.  Wood,  Town  Clk. 

Dunn,  N.  C. — The  citizens  are  stated  to  have  voted 
May  5  to  issue'  $8,000  bonds  to  complete  water  works. 

Fayetteville,  N.  C. — See  "Power  Plants,  Gas  and 
Electricity." 

Kinston,  X.  C. — The  citizens  are  reported  to  have 
voted  May  4  to  Issue  $150,000  bonds  for  water  works, 
sewerage  and  street  Improvements. 

Oberlin,  0. — The  village  is  stated  to  have  purchased 
a  site  for  a  reservoir. 

Springfield,  0. — Ch.  Engr.  Powell,  In  his  report  to 
Water  Bd.,  is  stated  to  have  recommended  the  in- 
stallation of  10,000,000  gal.  pumping  engine  and  a 
120-H.-P.  boiler. 

Temple,  Okla.  Ter. — A  press  report  states  that  work 
will  soon  commence  on  water  works  to  be  constructed 
here  by  a  company,  of  which  J.  C.  Tandy  Is  Pres. 
and  Arthur   L.   Walker,   Secy. 

Pittsburg,  Pa. — Local  press  reports  state  that  the! 
Council  has  passed  an  ordinance  authorizing  the  pro- 
curing of  bids  for  work  on  new  water  system  in  con- 
gested district,  to  cost  about  $91,000. 

Reading,  Pa. — The  Reading  Foundry  Co.  is  stated 
to  have  secured  the  contract  for  furnishing  c.  I.  pipe 
and  specials -(bids  opened  May  5)   for  $21,410. 

Lehighton,  Pa. — The  Washington  Water  Supply  Cq., 
of  Washington  Township,  has  been  incorporated,  with 
a  capital  of  $10,000.  John  W.  Balllet.  Slatington ; 
Henry  W.  Boss,  Slatedale,  and  N.  A.  Malliet,  of  Le- 
highton, are  among  the  Incorporators. 

Coopersburg,  Pa. — It  Is  stated  that  surveys  are 
being  made'  for  water  works,  to  cost  about  $20,000. 

Wilmot,  8.  D. — A.  Minder,  Town  Clk.,  writes  that 
it  was  voted  May  4  to  Issue  $6,000  bonds  for  water 
works. 

Sioux  Falls,  S.  D. — Mayor  Burnslde  in  his  annual 
message  to  Council  May  4  is  stated  to  have  recom- 
mended that  Immediate  action  be  taken  toward  the 
construction   of  municipal   water  works. 

Freeman,  S.  D. — C.  Buechler,  Town  Clk.,  writes 
that  it  was  voted  May  4  to  issue  $9,000  bonds  for 
the  construction  of  water  works. 

Mt.  Vernon,  8.  D. — M.  J.  Dougherty,  Town  Clk., 
writes  that  it  was  voted  May  4  to  construct  water 
works. 

Lake  Preston,  S.  D. — W.  Wright,  City  Clk.,  writes 
that  the  citizens  voted  May  5  to  issue  bonds  for 
water  works, 

Ilarriman,  Tenn. — Bids  will  be  received  May  26  by 
the  Bd.  of  Water  and  Light  Comrs.  for  furnishing  ap- 
proximately 3,040  ft.  8  and  10-In.  c.  I.  water  pipe, 
taking  up  and  relaying  1,235  ft.  4  and  S-ln.  c.  I.  water 
pipe ;  also  for  constructing  a  900,000  gal.  concrete 
lined  reservoir.     Collier  &  Brown,  Consulting  Engrs. 

Colorado,  Tex. — It  Is  stated  that  the  Texas  &  Pa- 
cific Railway  Co.  will  construct  a  reservoir  or  lake 
here  this  year  by  damming  Lone  Wolf  Creek.  B.  S. 
Wathen,   Cfh.   Engr.,  Dallas. 

San  Antonio,  Tex. — The  Meerscheldt  &  Stelren  Irrl 
gallon  Co.,  of  San  Antonio,  has  been  Incorporated ; 
capital.  $6,000.  Incorporators :  Alex.  Meerscheldt,  of 
San  Antonio;  Aug.  Faltin,  of  Comfort,  Tex.,  and 
others. 
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Ft.  Stockton,  Tex. — The  Santa  Rose  Irrigation  Co., 
of  Ft.  Stockton,  has  been  incorporated ;  capital,  $10,- 
000.  Incorporators:  J.  M.  and  Jas.  McKenzIe,  of  Ft. 
Stockton,  and  E.  W.  McKenzie,  of  Ft.   Worth. 

.iustin,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Il-'oco,  Tex. — Press  reports  state  that  the  Water 
Comn.  on  May  1st  decided  to  at  once  take  steps  to 
carry  out  the  wishes  of  City  Council  and  get  data 
upon  which  to  submit  a  report  as  soon  as  possible. 
It  also  decided  to  make  a  new  contract  witli  the  Bell 
Co.,  buy  its  plant,  or  build  the  new  system. 

'Spanish  Forks,  Utah. — Henry  Gardner  writes  In  re- 
gard to  work  contemplated  by  the  Spanlsti  I^'orks 
irrigation  &  Reservoir  Co.  that  the  company  is  not 
yet  organized,  but  the  work  will  probably  cost  $500,- 
000.     Engineers,   Kelsey  &  Doremus. 

Tacoma,  Wash. — A  site  hr.s  been  secured  by  the  clt.v 
for  a  reservoir  of  4,000,000  eals. 

Ellenburg,  Wash. — It  Is  reported  that  A.  R.  Black, 
of  Lamar,  Colo.,  proposes  constructing  an  irrigation 
canal  for  Kittitas   Valley. 

West  Allia,  Wis. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Milwaukee,  Wis. — Bids  will  be  received  May  19  by 
the'  Bd.  of  Pub.  Wks.  for  furnishing  1,000  tons  6.  12 
and  16-in.  c.  I.  water  pipe  for  the  water  mains ;  also 
furnishing  the  Water  Dept.  with  75  flre  hydrants  of 
the  "Single  Valve  Matthews,"  or  "Improved  Stowell" 
pattern,  each  supplied  with  a  single  combination  4-in. 
steamer  and  2'^-ln.  hose  nozzle.  Chas.  J.  Poetsch, 
City  Engr. 

Muscoda,  Wis. — This  town  is  reported  to  be  figur- 
ing on  the  Installation  of  water  works. 

Port  Washington,  Wis. — Jacob  Cloos,  of  Milwaukee, 
has  been  employed  to  prepare  plans  for  water  works ; 
probable  cost  of  work  reported  to  be  about  $35,000. 

Portage  La  Prairie,  Man. — Willis  Chipman,  of  To- 
ronto, Out.,  is  stated  to  be  preparing  a  report  on  pro- 
posed   water   works. 

Mbrieville,  Que. — It  Is  stated  that  bids  are  wanted 
May  20  for  constructing  reservoir  and  pumping  sta- 
tion, with  gasoline  engine.  Dupont  &  Leduc,  of  Mon- 
treal, are  Des.  Engrs. ;   G.  Bombardier,  Secy. 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Long  Beach,  Cal. — Wm.  A.  Foster.  City  Engr., 
writes  that  the  following  bids  were  opened  May  4  for 
constructing  the  sewer  which  will  pass  through  the 
city  to  the  septic  tank  ;  H.  C.  Register,  Los  Angeles, 
$16,855  (awarded  contract)  ;  Ramlch  &  Marsh,  Los 
Angeles,  $22,845  ;  Smith  &  Genella.  Los  Angeles,  $18,- 
000;  C.  D.  Vincent,  Oakland,  $18,219.  This  work 
includes  6,623  ft.  of  vitrified  salt-glazed  pipe  sewers 
14  and  18  Inches,  and  19  manholes.  The  trench  is 
expected  to  average  18  ft.  in  depth,  and  will  be  ex- 
cavated in  clay.  The  bids  for  the  septic  tank  and 
.  outfall  sewer  below  septic  tank  extending  into  the 
ocean  have  not  yet  been  called  for. 

Ft.  Rosecrans,  Cal. — See  "Government  Work." 

Santa  Rosa,  Cal. — See  "Water." 

Los  Angeles,  Cal. — It  Is  stated  that  bids  are  want- 
ed May  25  for  furnishing  about  20,000,000  brick  and 
30,000  bbls.  of  cement  to  be  used  to  construct  out- 
fall sewer  and  storm  drains. 

Santa  Barbara,  Cal. — See  "Water." 

Denver,  Colo. — The  Bd.  of  Pub.  Wks.  is  consider- 
ing the  building  of  a  trunk  sewer  In  that  part  of  the 
city  lying  east,  north  and  south  of  the  City  Park ; 
probable   cost   of  work,   $100,000. 

Hartford,  Conn. — Bids  are  wanted  May  20  for  con- 
structing the  Franklin  Ave.  storm-water  overflows  and 
Maple  Ave.  sewer.  Jos.  Buths,  Pres.  Bd.  of  St. 
Comrs. 

Aurora.  III. — H.  D.  Hallet,  of  Aurora,  HI.,  has  se- 
cured the  contract  for  2,020  lin.  ft.  of  10-in.  and 
725  ft.  of  12-in.  pipe  sewers,  3  flush  tanks,  9  man- 
holes and  18  catch  basins,  for  $4,195  (bids  opened 
May    7). 

Danville,  III. — -See  "Paving  and  Roadmaklng." 

Belleville,  III. — The  contract  for  constructing  the 
W.  Main  St.  sewer  Is  stated  to  have  been  awarded  to 
Reeb  Bros.,  for  $13,650. 

Springfield,  III. — The  Bd.  of  Local  Improv,  Is  stated 
to  have  recommended  that  an  18-in.  vitrified  sewer 
be  built  from  Keys  Ave.  to  a  point  near  Eastman 
Ave.  on  4th  St. ;  also  that  9th  St.  be  paved  with  brick 
on  a  6-ln.  concrete  foundation. 

Maywood,  111. — The  Bd.  of  Local  Improv.  is  stated 
to  have  awarded  the  contract  for  the  S.  15th  St.  sewer 
to  Chas..M.  Porter,  River  Forest,  111.,  for  $35,580. 

Lafayette.  Ind. — Bids  are  wanted  May  25  for  con- 
structing  15,  18  and  24-in.  pipe  sewers  In  a  portion 
of  Hartford  St.     Chas.  F.  Williams,  Jr.,  City  Clk. 

Anderson.  Ind. — Bids  will  be  received  June  1  by 
Frank  A.  Sharp,  City  Clk.,  for  constructing  an  8  and 
10-in.  sewer  In  portions  of  Madison  and  Nlchol  Aves. 

yew  Albany.  Ind. — RIggs  &  Sherman,  of  Toledo,  O.. 
are  stated  to  have  been  retained  to  prepare  plans  and 
specifications  for  a  «jstem  of  storm  water  and  san- 
itary sewers. 

Wabash,  Ind. — See  "Paving  and  Roadmaklng." 

Peru,  I  ml. — It  is  stated  that  Chas.  C.  Harris,  Con- 
struction Comr.,  Is  receiving  bids  for  the  construc- 
tion of  various  sections  of  the  large  drain  In  Miami, 
Cass  and  Fulton  Counties.  Lawrence  &  Rhodes,  At- 
torneys. 

Marion,  Ind. — Bids  will  be  received  May  19  by  C. 
G.  Robblns,  City  Clk.,  for  constructing  a  sewer  In 
portions  of  3  streets. 

Burlington,  la. — Bids  are  wanted  June  15  for  the 
Stony  Lonesome  sewer,  about  3.340  ft.  4  to  8  ft.  in 
diameter,  and  the  Ilawkeye  sewer,  300  ft.  about  18 
In.   In  diameter.     Emmet  Steece,  City  Engr. 
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OJathe.  Kan. — F.  S.  Pickering.  City  Engr,  writes 
to  rerard  to  the  construction  of  4.9S0  ft.  of  8  to  24- 
in.  pipe  sewers  and  S  manholes  in  Lateral  Dist.  No. 
2  (for  which  bids  were  to  have  been  opened  May  5) 
that  no  contract  was  entered  into  on  that  date,  as 
plans  were  ordered  changed. 

CenfroJ  Covington,  Ky. — Sewer  bonds  amounting  to 
$30,000  bare  been  sold. 

The  Town  Trus.  are  stated  to  have  passed  on  May 
6  an  ordinance  providing  for  the  construction  of  a 
trunk  sewer  from  Wood  !<t.  to  the  corporation  line. 

Belfatt.  Me. — Bids  will  be  received  June  1  by  A. 
P.  Mansfleld,  City  Cik.,  for  constructing  sewers  on  3 
streets. 

Sunderland,  Mass. — Bids  are  wanted  May  27  for 
constructing  about  6,500  tin.  ft.  10  and  ISin.  pipe 
sewer  with  manholes,  street  Inlets,  etc..  In  portions 
of  Main  and  Bridge  Sts.  Address  W.  L.  Hubbard, 
Clk.  of  Bd.  of  Selectmen.     J.  E.  Ostrander,  Engr. 

.Vor»»  Adams,  Masa. — The  Council  Is  stated  to  have 
voted  to  Issue  $9,000  bonds  for  surface  sewe'rs. 

South  Badley  Falls,  Uass. — Snow  &  Barber,  of  Bos- 
ton, estimate  the  cost  of  constructing  the  proposed 
sewerage  system  at  $15,000. 

Worcester,  Mass. — The  City  Council  Com.  on  Sew- 
ers Is  stated  to  have  voted  to  recommend  an  order  for 
the  construction  of  additional  filter  beds  at  the  puri- 
fication works,  at  an  estimated  cost  of  $25,000. 

Grand  Baven,  Mich. — The  Bd.  of  Pub.  Wks.  has 
engaged  John  W.  Aivord.  Hartford  Bidg.,  Chicago, 
III.,  to  prepare  plans  and  specifications  tor  a  sewer- 
age system  to  cover  the  entire  city. 

Richmond,  Mich. — The  Village  Cik.  writes  that  the 
cost  of  a  pipe  sewer  for  the  western  part  of  village 
is  $2,500.     O.  B.   Evans,  Chmn.  Sewer  Com. 

Hatchez,  Miss. — See  "Water." 

St.  Louis,  Jfo.— E.  A.  Hermann,  Sewer  Comr.,  wi;ltes 
that  the  following  are  the  contracts  awarded  for  sew- 
ers, for  which  bids  were  opened  by  the  Bd.  of  Pub. 
Improv.  Apr.  28 :  To  the  Municipal  Ene.  Co.,  of  Chi- 
cago, III.,  for  constructing  sewer  in  Cabanne  Dist. 
(letting  No.  7,200),  for  $162,205,  and  to  the  Hjcb 
Conatr.  Co.,  510  Pine  St.,  for  the  3  following  con- 
tracts :  Public  sewer  in  Blackstone  Sewer  Dist.  1 
(Letting  No.  7,108),  for  $127,269;  the  Rock  Spring 
sewer  In  Dist.  No.  12  (Letting  No.  7,201),  $134,873, 
and  for  a  sewer  in  joint  Sewer  Dist.  No.  1  (Letting 
No.  7,199),  for  $56,668. 

Omaha,  Seb. — .See  "Paving  and  Roadmaking." 

Otittenherg,  N.  J. — The  Council  is  stated  to  have 
authorized  Town  Engr.  H.  Prosser  to  prepare  plans 
for  a  sewerage  system,  to  cost  about  $40,000. 

Jersey  City,  JT.  J. — Jas.  J.  Cogan  is  stated  to  have 
secured  the  contract  for  constructing  a  sewer  in  Ave. 
E  and  E.  21st  St.,  for  $13,448. 

Watertencn,  N.  T. — Bids  will  be  received  May  18  by 
the  Bd.  of  Pub.  Wks.  for  constructing  vitrified  tile 
sewers  in  portions  of  Paddock  and  Pleasant  Sts.  C. 
O.  McCpmb,  City  Engr. 

JTeic  York,  N.  Y. — Bids  will  be  received  until  May 
25  by  Jacob  A.  Cantor,  Boro  Pres..  for  furnishing 
and  delivering  100  c.  I.  manhole  beads.  500  c.  1.  man- 
hole covers,  100  c.  1.  basin  covers,  150  c.  1.  basin 
booda,  50  straight  and  50  curved  c.  1.  herring-bone 
bars,  100  c.  L  flat  basin  grates  (comers)  and  50 
(straight). 

Cuba,  N.  Y. — Bids  are  wanted  Jnne  1  for  construct- 
tog  sewers.  The  citizens  recently  voted  to  expend 
from  $36,000  to  $41,000  for  a  sewerage  system.  Ad- 
dress H.   P.  Morgan,  Village  Clk. 

Brooklyn,  y.  Y. — Bids  will  be  received  May  27  (re- 
advertlsement)  by  J.  Edw.  Swanstrom,  Boro.  Pres., 
for  constructing  62  sewer  basins  and  appurtenances 
to  several  streets. 

Saratoga  Springs,  y.  Y. — Smith  Bobbins  Is  stated 
to  have  secured  the  contract  for  constructing  a  sewer 
in  George  St.  at  76  cts.  for  furnishing  and  laying 
8-in.  pipe,  37  cts.  for  6-ln.  pipe  and  $36  for  each 
manhole,  and  Edw.  Ryail  secured  the  contract  for 
■ewers  in  Nelson  and  Lincoln  Aves.  at  $1.05  for  fur- 
nishing and  laying  10-ln.  pipe,  8-in.  '90  cts.  and  6-ln. 
40  cts.,  and  $60  for  each  manhole  and  $80  for  an 
automatic  flnsbing  tank. 

Dansville,  y.  Y. — A  petition  Is  being  circulated 
among  the  taxpayers  requesting  that  plans  be  pre- 
pared at  once  for  a  sewerage  system. 

Cayuga,  Jl.  Y. — The  City  Surveyor,  of  Auburn,  Is 
rei>orted  to  be  surveying  and  making  a  map  for  the 
propoaed  sewerage  system  for  Cayuga. 

Poughkeepsie,  y.  Y. — Chas.  E.  Fowler,  Supt.  & 
Engr.  Pub.  Wks.,  writes  that  Peter  Morgan,  of 
Poughkeepsie,  secured  the  contract  for  pipe  sewers  In  2 
streets  for  $3,893,  and  Chas.  Cooke,  of  Poughkeepsie, 
the  contract  for  pipe  sewers  in  5  streets  for  $4,161 
(bids  opened  May  5).  • 

Alexandria  Bay,  V.  Y. — Sewer  bonds  amounting  to 
$75,000  are  reported  sold. 

Kinston,  y.  C— See  "Water." 

Delphot,  O. — It  Is  stated  that  the  plans  of  RIggs  & 
Sherman,  of  Toledo,  have  been  adopted  for  a  sewer- 
age system,  to  cost  about  $114,725. 

St.  Bernard,  O. — The  Council  is  stated  to  have 
adopted  the  plans  of  Engineer  Stewart  for  a  sewer- 
age system.  The  total  cost  of  ail  4  districts  will 
amonnt  to  about  $135,000. 

Troy,  O. — Sewer  bonds  amounting  to  $43,000  are 
reported  sold. 

Local  press  reports  state  that  the  following  bids 
were  opened  May  6  for  the  construction  of  a  sewerage 
system :  John  Held  t  Co..  $49,799 :  Hennessy  A  Bros.. 
$44,776;  Ulrlck  k  Williams,  Springfield,  $43,677 
(awarded  contract),  and  Dorsey  &  Harris,  $44,263. 

CniMuihu*.  n. — The  Bd.  of  Pub.  Wks.  Is  stated  to 
have  rejected  the  bid  of  F.  D.  Sullivan,  submitted 
Apr  30,  for  the  construction  of  Russell  St.  relief 
■ewer,  amounting  to  $40,385,  being  In  excess  of  esti- 
mate about   $5,000. 

Ohertln.  O. —  It  Is  reported  that  this  city  will  expend 
about  $50,000  for  sewer  and  paving  work. 
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Meadville,  Pa. — Councils  have  asked  tor  estimates 
of  cost  to  equip  sewage  pumping  station,  with  2  gas 
engines  and  centrifugal  or  other  low  lift  pumps  ;  re- 
quirements, 8,000,000  gal.  sewage  and  root  water  per 
24  hours;  height  of  lift.  18  ft.  W.  A.  Doane,  Citj 
Engr. 

Leiristoicn.  Pa.— Wm.  S.  Settle,  City  Secy.,  writes 
that  J.  Murray  Africa,  of  Huntingdon,  Pa.,  is  prepar- 
ing plans  for  a  sewerage  system,  to  cost  about  $05,- 
0(K),  and  bids  for  construction  will  be  wanted  in  about 
90  days. 

Philadelphia,  Pa. — The  Council  on  May  7  passed  an 
ordinance  appropriating  $125,000  from  the  $5,000,000 
permanent  loan  for  the  construction  of  main  sewers. 

Danville,  Pa. — The  Boro.  Council  Is  stated  to  have 
adopted  a  resolution  providing  for  the  construction 
of  a  pipe  sewer  In  Blizzard's  Run. 

Stroudsburg,  Pa. — The  citizens  are  stated  to  have 
voted  May  9  to  Issue  $29,000  bonds  for  the  construc- 
tion of  a  general  system  of  sewerage. 

Ebensburg,  Pa. — See  "Paving  and  Roadmaking." 

Narbeth,  Pa. — A.  P.  Redlfer,  Clk.  of  Council,  writes 
that  the  Council  has  under  consideration  the  construc- 
tion of  a  sewerage  system. 

Ardmore,  Pa. — According  to  press  reports  the  fol- 
lowing bids  were  opened  on  May  4  by  the  Health  & 
Drainage  Com.  of  Lower  Merlon  Township  for  the 
construction  of  about  40  miles  of  sanitary  sewers  :  H. 
B.  Oliver.  New  Brunswick,  N.  J..  Sec.  3.  $18.500 :  Sec. 
4,  $30,806.  David  Peoples,  Philadelphia,  etitire  work, 
$248,000.  Chas.  D.  Land  &  Co..  Philadelphia,  Sec. 
6,  $23,428;  Sec.  7,  $42,085.  Municipal  Eng.  Co.,  Chi- 
cago, III..  Sec.  1,  $70,716.  Bowman  Bros.,  McKees- 
port,  entire  work,  $232,032  (awarded  contract).  J. 
H.  Jordan,  Sec.  1,  $76,805.  Walter  B.  Stone.  Phila- 
delphia, Sec.  5,  $19,588.  Freeh  &  Callan,  Fleming- 
ton,  N.  J.,  Sec.  2,  $27,850.  The  bids  received  tor  the 
pumping  station  were :  Smedley  Constr.  Co.,  Phila- 
delphia. $29,491 ;  J.  H.  Jordan,  $33,535,  and  Bowman 
Bros.,  McKeesport,  $24,891   (awarded  contract). 

Lancaster.  Pa. — The  Special  Sewer  Coran.  Is  stated 
to  have  decided  to  accept  the  offer  of  Engr.  Saml.  M. 
Gray,  of  Providence,  R.  1.,  to  prepare  plans  and  speci- 
fications tor  the  construction  of  sewers  to  be  built 
from  the  $250,000  loan  recently  authorized  by  Coun- 
cils. 

Chester,  Pa. — Bids  will  be  received  May  18  by  Thos. 
W.  Crowe,  Chmn.  Sewer  Com.,  for  constructing  sew- 
ers in  portions  of  5  streets.  Frank  W.  Harrison,  City 
Clk.  * 

Providence,  R.  I. — A  resolution  appropriating  an- 
other $100,000  toward  building  the  improved  sewer- 
age s.vstem  was  passed  by  City  Council  May  4.  This 
money  is  to  be  expended  in  extending  system  Intro- 
duced with  station   at  Field's  Point. 

Warictck,  R.  I. — The  Town  Council  Is  stated  to  have 
appointed  two  of  its  members  a  committe'e  to  secure 
expert  professional  advice  as  to  the  best  method  of 
draining  Alien  St.  and  adjacent  parts  of  section  of 
Rlverpolnt. 

Barriman,  Tenn. — Van  D.  H.  Smith,  of  KnoxviUe, 
has  secured  the  contract  for  7,220  ft.  of  pipe  sewers 
8  to  12  in.  In  diameter,  18  manholes,  3  flush  tanks 
and  1  catch  basin,  for  $4,556.  F.  J.  Manley,  City 
Engr. 

El  Paso,  Tex. — According  to  local  press  reports. 
City  Engr.  Wimberly  estimates  the  cost  of  construct- 
ing a  sewer  in  the  Franklin  Heights  addition  at  $16,- 
000,  and  a  relief  sewer  main  In  2d  St.,  at  $24,100. 

Beaumont,  Tex. — Merrltt  W.  Yeates,  City  Engr., 
writes  that  the  following  bids  for  sewers  were  opened 
on  May  5  :  H.  W.  Downey  &  Co.,  Beaumont,  $72,710 
(awarded  contract),  and  Black  &  Laird,  Beaumont, 
$85,516.  This  work  includes  about  24.000  ft.  of  brick 
and  pipe  sewers  from  6.6  ft.  x  4.4  ft.  to  12  in.  in 
diameter,  60  manholes,  and  180  catch  basins.  The 
trench  is  expected  to  average  8  ft.  In  depth,  and  will 
be  excavated  in  earth. 

Seattle,  Wash. — The  Council  Is  stated  to  have  re- 
ported favorably  on  the  resolution  providing  for  the 
laying  of  sewer  mains  through  all  sections  of  Brook- 
lyn, with  an  outlet  Into  Lake  Union,  near  Latona, 
where  a  big  septic  tank  will  purify  the  sewage;  prob- 
able cost  of  work  is  about  $108,500. 

Tacoma,  Wash. — B.  B.  Moore  has  secured  the  con- 
tract for  constructing  sewers  In  Local  Improv.  Dist. 
No.   133  for  $8,712. 

West  AlUs,  Wis. — The  Town  Bd.  Is  stated  to  have 
selected  J.  B.  Davidson  to  establish  a  grade  tor  streets, 
survey  for  sewers,  and  make  plans  tor  water  works. 

Milwaukee,  Wis. — Bids  will  be  received  May  19  by 
the  Bd.  of  Pub.  Wks.  for  constructing  brick  and  pipe 
sewers  In  portions  of  10  streets.  Chas.  J.  Poetsch, 
City  Engr. 

BRIDGES, 

Bessemer.  Ala. — It  Is  stated  that  the  Birmingham 
Railway,  Light  &  Power  Co.  will  build  a  bridge  across 
the  railroad  tracks  at  10th  Ave. 

Santa  Barbara,  Oal. — See  "Water." 

Waterbury,  Conn. — The  building  of  a  bridge  from 
WatervlUe  across  Naugatuck  River,  at  the  expense  of 
the  towns  of  Waterbury  and  Watertown,  Is  reported 
under  consideration. 

Dover,  Del. — Jas.  A.  Hlrons,  of  Dover,  Is  reported 
to  have  secured  the  contract  to  construct  the  Silver 
Lake  Bridge  at  $7,600. 

Chicago,  III. — Bids  for  the  construction  of  a  con- 
crete and  granite  bridge  and  a  dam  In  Jackson  Park 
will  be  received  by  the  So.  Park  Comrs.  May  30. 

Winamac,  Ind. — E.  S.  Rees,  Co.  Aud.,  writes  that 
the  contract  for  a  2-span  truss  bridge  in  Tippecanoe 
Township  (bids  opened  May  5)  has  been  awarded  to 
the  Rochester  Bridge  Co.,  of  Rochester,  Ind.,  for 
$8,998. 

Terrc  Bante,  /«4.— Bids  are  wanted  by  the  Comrs. 
of  Vigo  County  June  10  for  constructing  a  steel 
bridge  across  Wabash  River;  estimated  cost,  $200,000. 

Evansville,  Ind. — The  Co.  Comrs.  are  considering 
the  building  of  a  bridge  at  Maryland  St.,  estimated 
to  cost  about  $75,000. 
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South  Bend,  Ind. — The  Co.  Comrs.  have  appropri- 
ated the  following  amounts  for  bridges  ;  Colfax  Ave., 
$120,000;  Jefferson  St.,  $116,000,  and  Cedar  St., 
$51,000. 

Burlington,  la. — Bids  are  wanted  June  15  for  con- 
structing a  steel  viaduct  on  6th  St.  Emmet  Steece, 
City  Engr. 

Taunton,  Moss. — An  appropriation  of  $23,000  is 
asked  for  a  new  drawbridge  over  Taunton  River  at 
Weir  Village.     Address  City  Engr.  L.  Deane. 

Saginaw,  Mich. — The  Bd.  of  Pub.  Wks.  has  decided 
in  favor  of  the  Scberzer  rolling  lift  bridge  plans  for 
the  Genesee  Ave.  bridge,  said  plans  to  cost  the  city 
$6,000.  The  cost  of  constructing  this  bridge  is  rough- 
ly estimated  at  $155,000. 

St.  Paul,  Minn. — The  following  bids  were  opened  on 
May  5  for  the  substructure  of  Grand  Ave.  bridge : 
Newman  &  Hoy,  Chamber  of  Commerce  BIdg.,  -$11,- 
104  (awarded  contract);  L.  G.  Washington,  $11,906; 
Wm.  Porter  Co.,  $12,406;  J.  Nevin  &  Sons,  $14,112. 

Le  Sueur.  Minn. — Plans,  specifications  and  bids 
will  be  received  May  22  by  the  Common  Council  tor 
constructing  a  70-ft.  steel  bridge.  Theo.  G.  Mahler, 
City  Cik. 

Bcnflerson.  Minn. — Bids  will  be  received  May  22  by 
the  Bd.  of  Superv.  of  Kelso  Township  tor  construct- 
ing a  steel  bridge  and  stone  abutments  on  the  Kroll 
road  ;  also  May  23  for  constructing  a  steel  bridge  over 
Rush  River  oii  Klappenbach  Road.  Florenz  Seemann, 
Town   Clk. 

Ytcksburg,  Miss. — Bids  will  be  received  June  1  by 
J.  D.  Laughlin,  Co.  Clk.,  for  constructing  1  steel  and 
1  white  oak  bridge  over  Hamer  Bayou. 

Atlantic  City,  A'.  /. — J.  J.  Albertson,  Co.  Engr., 
writes  that  the  following  bids  tor  constructing  2  steel 
drawbridges  were  received  by  Bd.  of  Freeholders  May 
12:  Fink  &  Co.,  Baltimore,  Md.,  $26,352:  N.  J.  Bridge 
Co.,  Newark.  $27,760;  Groton  Bridge  Co..  Groton, 
N.  Y.,  $27,900 ;  O.  A.  Gutredge.  Atlantic  City.  $27.- 
453:  C.  H.  Schweers,  $25,540  (awarded  contract)  ;  B. 
F.   Sweeton  &  Son,  Camden,  $27,915. 

Jersey  City,  N.  J. — The  Hudson  Co.  Bd.  of  Free- 
holders has  appointed  Frederick  Dashe,  of  Arlington, 
as  engineer  to  act  In  conjunction  with  Engr.  .Tas. 
Owen,  of  Essex  Co..  to  prepare  plans  and  specifica- 
tions for  rebuilding  the  new  draw  over  the  Passaic 
River  at  Bridge  St. 

MilHown,  JV.  J. — The  Bd.  of  Freeholders  has  adopt- 
ed a  resolution  to  include  In  the  new  budget  $6,000 
as  the  County's  share  toward  the  building  of  a  bridge 
at  Mllltown. 

New  York,  N.  Y. — John  C.  Rodgers  is  reported  to 
have  secured  the  contract  for  constructing  masonry 
pedestals  on  top  ot  tower  foundations' In  the  Boros. 
of  Manhattan  and  Brooklyn  for  Manhattan  Bridge 
(No.  3)    over  the  East  River  tor  $150,000. 

Bids  will  be  received  until  May  28  by  Gustav  Lin- 
denthal,  Comr.  ot  Bridges,  tor  furnishing  material 
and  plant  necessary  to  construct  the  steel  under- 
flooring  for  the  roadways  ot  the  Wllllamsburgh  Bridge 
across  the  East  River,  between  Manhattan  and  Brook- 
lyn   Boroughs. 

Bids  will  be  received  May  21  (readvertlsement)  by 
the  Bd.  of  Park  Comrs.  tor  constructing  a  concrete 
steel  arch  bridge,  with  stone  parapet  walls  and  stone 
arch  facings  over  the  Bronx  River,  at  the  crossing  of 
the  Bronx  and  Pelham  parkway.  Wm.  R.  WlIIcox, 
Chmn. 

Corning,  y.  Y. — The  Rochester  Bridge  &  Construc- 
tion Co.,  of  Rochester.  Is  reported  to  have  submitted 
the  lowest  bid  tor  constructing  the  Gibson  bridge  in 
the  city  at  $29,000. 

Olens  Falls,  N.  Y. — The  Climax  Co.  Is  reported  to 
have  received  the  contract  to  construct  a  bridge  at 
The    Glen    for    $9,500. 

Lillington,  N.  C. — E.  T.  Young,  Chmn.  Co.  Comrs., 
writes  that  the  contract  tor  a  steel  bridge  at  Aver- 
sasbero  Ferry  (bids  opened  May  4)  has  been  awarded 
to  Converse  Bridge  Co.,  of  Chattanooga.  Tenn.  Ac- 
cording to  reports,  the  cost  will  be  $10,000. 

E.  Liverpool,  O. — The  Newell  Bridge  Co.,  ot  W.  Vir- 
ginia, has  submitted  to  the  Secy,  ot  War  maps  and 
plans  for  the  proposed  bridge  to  be  built  by  this  Co. 
across  the   Ohio  River  in  this  city. 

Cleveland.  O. — Press  reports  state  that  2  bridges 
will  be  built  across  the  Cuyahoga  River,  this  summer, 
by  the  Newburg  &  South  Shore  R.  R.  Co..  to  accom- 
modate the  line  being  built  from  Newburg  mills  to 
Central  furnace  One  is  to  be  a  lift  bridge,  the  other 
a  low  level  structure. 

Cincinnati,  O. — The  residents  ot  Carthage  pike,  in 
St.  Bernard  and  Elmwood  PI.,  are  reported  to  have 
under  consideration  the  building  ot  a  viaduct  hear 
Spring  Grove  Ave. 

yUes,  0. — Bids  will  be  received  June  2  by  the  Co. 
Comrs.  for  furnishing  material  and  constructing  a 
steel  bridge,  either  28  ft.  or  36  ft.  roadway,  with  con- 
crete floor  over  Mosquito   Creek  at  Niies. 

Astoria,  Ore. — Fergtison  &  Houston,  ot  Astoria,  are 
stated  to  have  secured  the  contract  to  construct  a 
70-tt.  steel  drawbridge,  with  about  1,600  ft.  of  trestle 
approaches,  across  the  Lewis  and  Clark  River,  a  short 
distance  above  Its  mouth,   for  $17,500. 

Erie,  Pa. — It  Is  stated  that  bids  are  wanted  May 
18  for  constructing  abutments  and  piers  tor  the  Buf- 
falo Road  overhead  bridge.     B.  B.  Briggs,  City  Engr. 

Ardmore,  Pa. — The  building  of  a  bridge  at  a  prob- 
able cost  of  $5,000  across  Mill  Creek,  In  Lower  Merlon 
Township,    is  reported  agitated. 

BcUevuc.  I'a. — The  Co.  Comrs.  have  been  peti- 
tioned to  contribute  toward  the  building  ot  a  $20,000 
bridge  from  Believue  to  Avalon. 

Scranton,  Pa. — It  is  stated  that  the  construction 
of  a  bridge  at  Sanderson  Ave.  Is  under  consideration. 

Barrisburg,  Pa. — Reports  state  that  the  building 
of  a  bridge  across  the  Penn.  R.  R.  tracks  at  Walnut 
St.   Is  being  agitated. 

Auburn,  Pa. — Local  press  reports  state  that  the 
Canton  Bridge  Co.,  of  (Janton,  O.,  submitted  the  low- 
est bid  for  constructing  a  bridge  across  Schuylkill 
River  at  Auburn,  at  $19,500. 
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Lewititoini.  Pa. — Plans  have  been  submitted  by  Os- 
car Tbompsou  for  the  bridge  to  be  built  across  Sus- 
quehanna River  at  Lewistown,  between  the  counties 
of  Union  and  Northumberland. 

Central  Falls,  R.  I. — The  Aldermanlc  Com.  of  Paw- 
tucket  and  Central  Falls  at  a  joint  meeting  author- 
ized the  City  Engrs.  of  respective  cities  to  engage  a 
bridge  expert  to  examine  Cross  and  Mill  St.  bridges, 
relative  to  their  present  safety. 

Olivet,  8.  D. — Bids  will  be  received  June  22  by  the 
Co.  Comrs.  for  constructing  5  steel  bridges.  D.  D. 
Wlpf,  Co.  Aud. 

Carthage,  Tenn. — Press  reports  state  that  bids  will 
■be  recefved  in  this  city  until  May  25  for  $50,000 
Tjridge  bonds. 

Hallettaville.  Tex. — The  proposition  to  issue  $25.- 
OOO  bridge  bonds  is  reported  to  have  carried. 

Spokane,  Wash. — Bids  will  be  received  May  21  by 
the  Bd.  of  Pub.  Wks.  for  constructing  the  south  ap- 
proach to  Monroe  t^t.  bridge ;  separate  bids  will  be 
received  for  constructing  piers  and  abutment  walls 
under  the  south  approach ;  estimated  cost,  ?2(>,000. 
L.   B.    Handley,   Secy. 

.lienuood,  W.  Va. — The'  American  Bridge  Co..  ac- 
cording to  press  reports,  has  secured  the  contract  to 
furnish  and  erect  the  channel  spans  of  the  Baltimore 
&  Ohio  R.  R.  Co.'s  bridge  across  the  Ohio  River  at 
Benwood,  W.  Va.  The  longest  of  these  spans  is  ,350 
ft.     The  total  length  of  the  bridge  Is  2,41G  ft. 

Oshkosh,  Wis. — Plans,  specifications  and  bids  will 
te  received  May  18  by  the  Bd.  of  Pub.  Wks.  for  fur- 
nishing material  and  constructing  a  highway  bridge 
in  North  Park.     Michael  Coffey,  Chmn. 

Milwaukee.  Wis. — Local  press  reports  state  that  on 
May  4  the  Common  Council  awarded  the  contract  for 
constructing  a  bridge  at  Muskego  Ave.  to  the  Mil- 
waukee   Bridge    Co.    at    $93,800. 

Hamilton,  Ont. — Bids  will  be  received  May  23  by 
Thos.  Yeo,  Chmn.  Co.  Road  and  Bridge  Com.,  for  con- 
structing an  arch  culvert  and  an  embankment  on  the 
road  between   Hamilton  and  Waterdown. 

Fletcher,  Ont. — Bids  will  be  received  May  29  by 
the  Municipal  Council  of  the  Township  of  Tilbury 
East  for  constructing  a  7-span.  181-ft.  steel  pile  tres- 
tle bridge  over  Jeannette's  Creelt  In  said  Towliship. 
Alex.   Farquharson,    Clk.,   P.   O.,   Fletcher. 

PAVING  AND  ROADMAKING. 

Montgomery,  Ala. — The  City  Council  has  author- 
ized the  issue  of$20,.500  bonds  for  paving  the  slde- 
■walks  on  Adams  and  Alabama  Sts. 

Santa  Barbara,  Cal. — See  "Water." 


Santa  Rosa,  Cal. — See  "Water."         ^ 

Denver,  Colo. — Local  press  reports  state  that  the 
•only  bid  received  May  6  for  resurfacing  a  portion  of 
14th  .St.  with  asphalt  is  reported  to  have  been  sub- 
mitted by  the  Colorado  Paving  Co.  at  $1.49  per  sq.  yd. 
Council  has  appropriated  $25,000  for  this  work. 

8o.  Norwalk,  Conn. — Frank  Pldgeon,  of  Saugerties, 
N.  Y..  is  reported  to  have  submitted  the  lowest  bid 
for  paving  with  Portis  or  Syracuse  brick  3,100  sq. 
jds.,  on  E.  Washington  St.,  at  $8,393. 

Tampa,  Fla. — Bids  will  be  received  May  25  for 
$400,000  bonds,  a  portion  to  be  used  to  nay  for  con- 
structing roads.     W.  L.  Hanks,  Clk.  Bd.   Co.  Comrg. 

Atlanta,  Oa. — The  paving  of  Pryor  St.  with  asphalt 
Is  reported  contemplated. 

Savannah,  Oa. — The  Cltv  Council  has  adopted  reso- 
lutions to  pave  with  brick  on  portions  of  Whltaker 
and  W.  Broad  Sts. 

Boise,  Idaho. — John  Pllmer  is  reported  to  have  re- 
ceived the  contract  to  pave  with  vitrified  brick  on  a 
portion  of  8th  St.     Estimated  cost,  $40,000  to  $45,000. 

Chicago,  III. — There  is  a  movement  on  foot  to  pave 
the  downtown  district  with  asphalt,  about  13  miles  of 
streets. 

Taylorville,  III. — The  City  Council  has  voted  to  lay 
20  blocks  of  brick  pavement  during  the  coming  sum- 
mer. 

Chicago,  III. — Bids  will  be  received  by  the  Bd.  of 
Local  Improv.  until  May  20  for  curbing  and  paving 
•with  brick,  slag,  granite  block,  and  asphalt  on  por- 
tions of  numerous  streets.     Andrew  M.  Lynch,  Pres 

The  Barbel  Asphalt  Paving  Co.  Is  reported  to  have 
received  the  contract  to  pave  about  5  miles  of  streets 
with  asphalt.     Cost  reported  to  be  over  $300,000. 

Danville,  III. — W.  H.  Martin.  City  Engr.  writes 
that  all  bids  received  Apr.  23  for  10,000  yds.  pave- 
ment. 5.000  yds.  stone  curbing  and  3,500  ft.  of  8-ln. 
sewer  have  been  rejected. 

Springfield,  III. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Seymour,  Ind. — Bids  will  be  received  June  11  by 
the  Common  Council  for  improving  by  paving  with 
vitrified   brick  portions  of  2d  St. 

Bloomington,  Ind. — Bids  will  be  received  June  12 
t)y  City  Clk.   Browning  for  paving  Kirkwood  Ave. 

Blulfton,  Ind. — It  la  stated  that  bids  are  wanted 
June  2  for  constructing  15,900  ft.  of  gravel  road.  D. 
O.  North,   Engr. 

Wahash,  Ind. — Bids  are  wanted  May  25  for  mac- 
adamizing Chestnut  St.  and  1st  Alley  S.  of  Noble  St. ; 
also  for  a  sanitary  sewer  In  Maple  St.  John  Hllty, 
City  Engr. 

Anderson,  Ind. — Bids  will  be  received  June  1  by 
Frank  A.  Sharp,  City  Clk.,  for  improving  and  con- 
structing sidewalks  on  portions  of  10th  St. 

Hartford  City,  Ind. — The  lowest  bids  received  for 
paving  8.079  sq.  yds.  on  Water  St.  are  reported  to 
have  been  from  Philip  Hipskind  &  Son,  of  Wabash, 
at  $2.26  per  sq.  yd.,  mentioning  the  kind  of  brick  to 
■be  used,  and  from  W.  H.  Cox,  of  Hartford  City,  at 
$2.30  per  sq.  yd.,  allowing  the  Council  to  name  the 
tlnd  of  brick  to  be  used. 

Marion,  Ind. — Bids  will  be  received  May  10  by  C. 
<J.  Robbins.  City  Clk.,  for  paving  with  vitrified  brick 
portions  of  31st  St.  and  Western  Ave. 


La  Porte,  Ind. — Bids  will  be  received  May  25  by  the 
Common  ('oundl  for  Imnroving  with  bitulithlc  pave- 
ment i)ortlons  of  Madison  St.     C.  E.  Wolfe,  City  Clk. 

}iew  Albany,  Ind. — Bids  will  be  received  May  18  by 
the  Common  Council  for  improving  with  asphalt  and 
vitrified  brick  portions  of  numerous  streets.  Eugene 
L.  lirlsby.  City  Clk. 

Ft.  Wayne,  Ind. — Contracts  for  paving  (bids  opened 
Apr.  27)  have  been  awarded  as  follows;  To  C.  E. 
Moellering  &  Co.,  Ft.  Wayne,  for  paving  W.  Main  St. 
and  Fairfield  Ave.  (north  end)  with  Metropolitan  block 
at  $1.89  per  sq.  yd.  and  to  the  Barber  Asphalt  Co., 
New  York,  N.  Y.,  for  paving  with  Trinidad  asphalt 
(per  lln.  ft.  complete)  Washington  St.  at  $8.37;  Har- 
mer  St.  (Intersection),  $10.44;  Fairfield  Ave.  (south 
end),  $8.29.  and  Breckenrldge  St.  (Intersection), 
$10.70.     F.  M.  Randall,  City   Engr. 

Princeton,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  June  2  for  constructing  10  sep- 
arate roads,  comprising  about  29  miles.  S.  R.  Adams, 
Co.  Aud. 

Martinsville,  Ind. — The  Co.  Comrs.  are  reported  to 
be  receiving  bids  for  constructing  12  miles  of  gravel 
roads  In  Gregg  Township. 

Delphi,  Ind. — The  Comrs.  of  Carroll  Co.  have  de 
elded  to  build  $50,000  worth  of  free  gravel  roads  in 
Deer   Creek  Township. 

Vo.  Manchester,  Ind. — Reports  state  that  the  con- 
tract recently  awarded  for  paving  %  of  a  mile  on 
Main  St.  with  brick  was  Illegal,  and  new  bids  are 
to  be  received.  The  probable  cost  of  the  work  is  re- 
ported to  be  about  $50,000. 

Washington.  la. — Hugh  H.  McCIery,  City  Clk., 
writes  that  bids  are  wanted  May  19  for  4  blocks  of 
brick  paving. 

Burlington,  la. — Bids  are  wanted  June  15  for  pav- 
ing Arch  St.,  3,300  sq.  yds.,  with  asphalt  and  Franklin 
St.,  5,200  sq.  yds.,  with  brick.  Emmet  Steece,  City 
Engr. 

Cedar  Rapids,  la. — The  contract  for  paving  with 
asphalt  on  a  portion  of  First  Ave.  is  reported  to  have 
been  awarded  to  Budd  Snoffef  at  $1.65  per  sq.  yd. 

Marshalltown,  la. — Wm.  Brenner,  City  Engr..  writes 
that  no  contract  was  awarded  for  asphalt  leaving  on 
a  concrete  foundation  on  2  streets  (bids  opened  May 
11).     New  bids  will  be  called  for. 

Louisville,  Ky. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  will  receive  bids  until  May  24  for 
paving  with  vitrified  brick  or  block  on  portions  of  8 
streets. 

Louisville,  Ky. — An  ordinance  has  been  passed  by 
the  Bd.  of  Aldermen  to  pave  with  asphalt,  a  distance 
of  about  7,000  ft.  on  Bway.,  at  an  estimated  cost  of 
$75,000. 

Alexandria,  La. — Epple  &  Hayes  are  stated  to  have 
secured  the  contract  to  construct  3  miles  of  artificial 
sidewalks  for  $15,000. 

Baltimore,  Md. — On  May  6  the  following  street  pav- 
ing measures  were  finally  passed  by  the  City  Council ; 
Repaying  streets  around  St.  Joseph's  Hospital  with 
wooden  blocks,  appropriation  $21,500 ;  repaying  the 
streets  fronting  the  University  of  Maryland  Hospital 
with  wooden  blocks,  appropriation  $24,100 ;  repaying 
the  streets  around  the  court  house  with  wooden  blocks 
and  vitrified  brick,  appropriation,  $21,000. 

Edw.  Brady,  Clk.  13d.  of  Awards,  writes  that  the 
contract  for  45,000  granite  paving  blocks  (bids  opened 
May  13)  has  been  awarded  to  P.  Flanigan  &  Co.,  Cal- 
vert and  Lexington  Sts.,  Baltimore,  at  $45.50  per  M. 
f.  o.  b.   Baltimore,  and  at  $52  per  M.  delivered. 

Annapolis,  Md. — Jas.  C.  McGulre.  of  New  York  City. 
Is  reported  to  have  submitted  the  lowest  bid  for  pav- 
ing work  at  the  Naval  .Academy  grounds,  Annapolis, 
at  $26,239. 

Milford,  Mass. — It  is  stated  that  bids  are  wanted 
May  19  for  constructing  brick  gutters,  curbing  and 
granitoid  pavements  on  Chestnut,  Indiana  and  Wal- 
nut Sts. 

Pittsfteld,  Mass. — The  Common  Council  has  adopted 
orders  appropriating  $100,000  for  street  paving  and 
authorizing  the  Bd.  of  Pub.  Wks.  to  immediately  com- 
mence the  preliminary  work. 

Neicburyport,  Mass. — T.  F.  O'Neill  is  reported  to 
have  secured  the  contract  to  furnish  about  o'.OOO  tons 
of  crushed  stone,  at  $1.25  per  ton. 

Boston,  Mass. — Bids  will  be  received  May  18  by  Jas. 
Donovan,  Supt.  of  Streets,  for  constructing  a  telford 
macadam  roadway  on  portions  of  Bennington  St.,  E. 
Boston  Dist. 

Falmouth,  Mass. — Wm.  McDermott  is  reported  to 
have  submitted  the  lowest  bid  for  constructing  a  road 
In  this  town  for  $5,900. 

Detroit,  Mich. — The  following  are  the  contracts 
awarded  for  paving  bids  opened  May  11  ;  To  Julius 
Porath.  1493  18th   St.,   for  5.320  yds.  brick  on  Michl- 

fan  Ave.,  between  26th  St.  and  Scotten  Ave.,  $10,- 
70.  and  to  H.  Merdlan  &  Co..  499  Chene  St.,  for  16,- 
098  yds.  brick  paving  on  Michigan  Ave.,  between 
Grand  Trunk  R.  R.  crossing  and  city  limits,  $31,231. 

Grand  Rapids,  Mich. — Plans  and  specifications  for 
the  resurfacing  of  State  St.  have  been  approved. 

City  Engr.  Anderson  estimates  the  improving  a  por- 
tion of  LaGrave  Ave.  as  follows  :  With  sheet  asphalt, 
at  $26,298  ;  bituminous  macadam,  $25,227  ;  macadam, 
$15,390;  asphalt  block,  $31,878. 

Bay  City,  Mich. — The  Bd.  of  Supervs.  has  grant- 
ed the  Increase  of  one-half  mill  per  $1  valuation  asked 
by  the  Stone  Road  Bd.,  and  nearly  $40,000  annually 
will  now  be  available  to  keep  the  stone  road  system 
In  good  repair. 

Ann  Arbor,  Mich. — Bids  will  be  received  May  18  by 
the  Bd.  of  Pub.  Wks.  for  laying  approximately  12,000 
sq.  yds.  asphalt  block  pavement.  E.  W.  Groves,  City 
Engr. 

Minneapolis,  Minn. — Hugh  R.  Scott,  County  And., 
writes  in  regard  to  the  furnishing  of  a  power  road 
roller,  rock  crusher,  reversible  road  machine  and  a 
sprinkling  wagon,  bids  for  which  were  received  by 
Bd.  Co.  Comrs.  May  4,  that  no  contracts  were  award- 
ed, as  It  was  found  that  no  funds  were  available  from 
wblch  to  pay  for  same  this  year. 


St.  Paul,  Minn. — It  Is  reported  that  bids  are  soon 
to  be  received  for  paving  with  brick  on  Burr  St. 
bridge  at  a  cost  of  about  $6,000. 

Omaha.  Neb. — $100,000  paving  and  $100,000  sewer 
bonds  are  reported  to  have  been  sold. 

Jersey  City.  X.  J. — Bids  will  be  received  May  19  by 
the  Bd.  of  Street  and  Water  Comrs.  for  grading,  etc., 
the  additions  to  Columbia  Park,  requiring  in  all  about 
32,900  sq.  ft.   cement   walks.     (Jeo.  T.   houton,   Clk. 

Jersey  City,  N.  J. — The  Hudson  Co.  Freeholders  on 
May  7  adopted  a  resolution  to  Improve  Newark  Plank 
Road  In  conjunction  with  Essex  Co.,  and  appointed 
Jas.  W.  Leahy  as  Hudson  Co.  Engr.  Specifications 
are  to  be  prepared  so  that  bids  may  be  received  on 
either  granite  or  trap  rock  blocks. 

Ketcton,  A'.  ./. — Press  reports  state  that  the  follow- 
ing bids  were  received  May  4  for  building  a  macadam 
road  from  Sandusky  Township  to  Normanock  Inn, 
near  Culvers  Lake,  a  distance  of  about  8,945  ft.  ;  Col- 
fax &  Steel,  of  Pompton,  with  telford,  $23,207  :  with- 
out telford,  $16,309.  Augustus  Munson  Co.,  of  Kock- 
away,  $12,282.  J.  B.  &  H.  K.  Salmon,  of  Boonton, 
$19,b00. 

Camden,  N.  ./. — Bids  will  be  received  May  18  by 
the  Finance  Com.  of  City  Council  for  $75,000  repay- 
ing bonds.     K.  R.  Miller,  City  Treas. 

Patcrson,  N.  J. — ITie  Mayor,  in  a  message  to  Coun- 
cil, suggests  the  appropriating  of  $25,000  for  the  re- 
pair and  maintenance  of  the  macadam  streets. 

Albany,  N.  Y. — Bids  will  be  received  May  18  by  the 
Bd.  of  Contract  and  Supply  for  Improving  portions  of 
Manning  Boulevard  by  grading,  paving  the  carriage- 
way with  macadam,  laying  cobble  gutters,  gravel  side- 
walks and  constructing  culverts,  drains,  sewers,  etc.  : 
estimated  *ost.  $55,000.  Also  portions  of  Broadway 
by  grading,  curbing,  paving  the  carriageway  with  sheet 
asphalt,  repairing  sidewalks,  etc.  ;  estimated  cost,  $25,- 

000.  .^Iso  for  improving  a  portion  of  Delaware  Ave. 

1.  Wachsman.  Clk. 

Binghamton,  Tf.  Y. — City  Engr.  Monroe  is  prepar- 
ing plans  aud  specifications  for  paving,  probably  with 
brick,  on  portions  of  Conklin  and  Prospect  AveS.,  and 
on  Clinton,   N.  Depot  and  Fayette  Sts. 

Local  press  reports  state  that  the  City  Engr.  has 
been  directed  to  receive  bids  until  May  19  for  re- 
pairing the  asphalt  pavements  of  the  city. 

Newburgh,  N.  Y. — Governor  Odell  has  signed  the 
bill  increasing  from  $200,000  to  $500,000  the  limit 
of  Orange  Co.  bonds  for  road  Improvement. 

Oxford,  N.  Y. — The  taxpayers  have  voted  to  pave 
with  vitrified  brick  Lafayette  Sq.,  at  an  estimated 
cost  of  about  $10,000. 

Osicego,  N.  Y. — The  Dept.  of  Wks.  has  directed  the 
Clk.  to  receive  bids  tot  asphalt,  vitrified  brick  or 
bituminous  macadam  on  portions  of  W.  3d,  4th  and 
W.  Mohawk  Sts. 

Ithaca,  N.  Y. — Governor  Odell  has  signed  a  bill 
authorizing  Ithaca  to  raise  $10,000  annually  for  high- 
way improvement. 

Mamafotieclc,  N.  Y. — Street  paving  bonds  amount- 
ing to  $10,000  are  reported  to  have  been  sold. 

Watervliet,  N.  Y. — City  Engr.  Thomas  estimates  the 
cost  of  macadamizing  8,021  sq.  yds.  on  19th  St.,  at 
$7,460. 

Buffalo,  N.  Y. — The  Bd.  of  Aldermen,  according  to 
press,  reports,  has  awarded  the  contract  to  pave  with 
brick  on  a  portion  of  Lord  St.  to  L.  H.  Gipp,  at  $14,- 
170. 

Miiack,  y.  y. — The  Hastings  Paving  Co.  is  stated 
to  have  received  the  contract  to  pave  2,500  yds.  with 
asphalt  block  on  a  concrete  foundation  at  $2.25  per 
sq.  yd. 

Watcrtotcn,  N.  Y. — Local  press  reports  state  that 
Warren  Bros.  Co.,  of  Utlca,  N.  Y'.,  has  secured  the 
contract  to  pave  with  bituminous  macadam,  about  19,- 
200  sq.  yds.  on  State  St.,  at  $1.80  per  sq.  yd. :  total. 
$41,895. 

Buffalo,  N.  Y. — Governor  Odell  has  signed  a  bill 
amending  the  charter  of  Buffalo  so  as  to  provide  that 
when  a  street  once  paved  Is  to  be  paved  again.  %  of 
the  cost  shall  be  paid  by  local  assessment  and  ^ 
charged  to  the  general  fund. 

Rome,  N.  Y. — Paving  bonds,  amounting  to  $10,000, 
have  been  sold. 

Itica.  N.  Y. — Local  press  reports  state  that  con- 
tracts for  paving  with  asphalt  on  portions  of  10 
streets  have  been  awarded  to  the  Barber  Asphalt 
Paving  Co.,  at  a  total  cost  of  $85,072  ;  also  the  con- 
tract for  repairing  asphalt  pavements  during  this 
season  at  $3,380.  The  Syracuse  Improvement  Co.,  of 
Syracuse.  Is  reported  to  have  secured  the  contract  to 
pave  with  asnhalt  on  portions  of  5  streets,  at  a  total 
cost  of  $47,364. 

Olcns  Falls,  If.  Y. — At  the  election  held  May  2  the 
proposition  to  Issue  $83,000  bonds  for  paving  pur- 
poses, carried. 

New  York,  N.  Y. — Bids  will  be  received  until  May 
28  by  Gustav  Lludenthai,  Comr.  of  Bridges,  for  fur- 
nishing the  material,  labor  and  plant  for  constructing 
the  creoreslnate  wood  block  pavement  for  the  road- 
ways of  the  Wllllamsburgh  Bridge  across  the  East 
River,  between  the  Boros.  of  Manhattan  and  Brooklyn. 

Oloversville,  N.  Y. — The  following  bids  for  3,500 
so.  yds.  brick  paving  were  opened  May  11  :  Frank 
Pldgeon,  .Saugerties,-  $10,331  :  A.  Sharp.  Albany,  $8,- 
533 :  A.  M.  Banke^r,  Gloversvllle,  $8,396  (awarded 
contract). 

White  Plains,  N.  Y. — Bids  will  be  received  by  the 
Village  Bd.  of  Trus.  until  May  25  tor  paving  Ne^w 
St.  with  wire-cut  vitrified  paving  brick  on  sand 
foundation.     Peter  Paulding,  Village  Clk. 

Kinston,  AT.  C. — See  "Water." 

Elmuood  Place,  O. — Rids  will  be  received  June  13 
by  Harry  G.  Schaefer.  Village  Clk.,  for  $6,500  Town- 
ship Ave.  Improvement  bonds. 

Cincinnati,  O. — Bids  are  wanted  May  25  for  improv- 
ing bv  macadamizing  portions  of  Grandin  Road  and 
Vine  St.     Kobt.  Allison,  Pres.  Bd.  Pub.  Service. 

Oberlin,  O. — See  "Sewerage  and  Sewage  Disposal." 
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I  orltmouth.  O. — The  City  Council  has  passed  a  res- 
oIutKn  to  (lare  5  streets.  In  all  about  1  $  10  miles, 
with   ritrified   brii-k. 

Uuirling  Urten.  O. — Bids  will  be  ret'elved  June  10 
by  tile  Co.  Cotnrs.  for  gi^diuK.  dralnlns.  macHdamiz. 
ing  acd  constructing  an  earth  and  dirt  roadbed  ad- 
jacent to  macadam  roadbed  in  portions  ot  3  higb- 
wajTs.     B.  C.  Harding,  Co.  .\ud. 

Uarritburg.  Pa. — The  Warren-Quinlan  .\sphalt  Co., 
of  Syracuse,  N.  Y.,  is  reported  to  have  secured  the 
contract  to  pave  alK>ut  1 '...  miles  on  2d  St.  with  sheet 
asphalt.     The  contract  pt^lce  is  reported  to  be  $110,- 

ISids  were  o|>ened  May  12  by  Chas.  McConltey,  High- 
way Comr.  for  sheet  asphalt,  brick  or  bituminous 
macadam  en  8  streets  :  For  sheet  asphalt  the  Barber 
Asphalt  Co.  was  lowest  in  all  cases,  at  an  average 
price  of  SI.SIMj  per  sq.  yd..  Jl.lO  per  ft.  for  granite 
lurb,  S.So  for  bluestone  curb.  $.94  for  Medina  curb, 
and  J. 21  for  resetting  curb,  the  Warner-Quinlan  Co. 
being  the  onlv  other  lildder.  For  t)rick,  .las.  M.  West, 
I-hiladelphia.  bid  uniformly  $1.93.  $1.99,  and  $1.98 
iH-r  sq.  vd.  for  Hickory  Run.  Clearfield  and  Pine  Grove 
bricks :  "«1. 21.  S.95  and  $1.10  for  granite,  bluestone 
and  Medina  curb,  and  $.23  for  resetting.  For  bitumi- 
nous macadam,  Warren  Bros.  Co.  bid  on  4  contracts. 
$1.97  per  sq.  yd.,  and  $1.19.  $.98,  and  $1.15  for  curb 
and  $.23  for  resetting,  while  Barber  Asph.  Co.  bid 
$1.,">0  per  sq.  yd.  on  two  contracts  and  was  lowest  on 
curbing  and  resetting. 

Butler,  Pa. — Herbert  Crickis,  of  Butler,  Is  stated  to 
have  secured  the  contract  for  paving  W.  Penn  St.  at 
$18,685. 

Apollo,  Pa. — Bids  are  wanted  May  21  for  grading, 
curbing,  and  paving  about  3,700  sq.  yds.  W.  F.  Paaly, 
Chma.  of  Com. 

EbrKibury.  Pa. — Costello  &  Xeagle.  of  Elmira.  X.  Y.. 
•  ■■e  reiiorted  to  have  secured  the  contract  to  pave 
30,000  yds.  with  brick,  set  10,000  ft.  of  stone  curb 
and  i-oiicciuct  :•.  sencr  system  In   ICbensburg. 

i^vraiiton.  Pa. — The  Co.  Comrs.  are  reoorted  to  be 
contemplating  the  macadamizing  of  Ablngton  turn- 
pike, at  a  cost  of  about.  $10,000. 

Eric,  Pa. — F.  P.  Coyle.  according  to  local  press  re- 
ports, has  secured  the  contract  to  pave  on  a  portion 
of  German  St.  with  Mack  brick  at  $1.60  per  sq.  yd. 
and  40  CIS.  for  concrete  curbing.  Estimated  cost, 
about  $20,000. 

Ander»on,  8.  C. — Street  paving  bonds  amounting  to 
$25,000  are  reported  to  have  l>een  sold. 

The  City  Council  has  determined  to  elect  an  en- 
gineer to  prepare  plans  and  specihcations  for  street 
Improvements  and  to  commence  work  as  soon  as  pos- 
sible. 

Rapid  City,  S.  Dai. — A  resolution  has  been  passed 
by  the  City  Council  to  macadamize  the  principal 
streets  of  the  city. 

Knoxville,  Tenn. — It  is  stated  that  bids  are  wanted 
May  19  for  macadamizing  about  4^2  miles  of  pike.  W. 
F.  Park,  Secy.,  Dandridge. 

fieoumont,  Tex. — Merritt  W.  Ycater,  City  Engr., 
writes  that  the  following  bids  for  (o)  paving  and  (6) 
curbing  were  opened  on  May  5  :  H.  W.  Douney  &  Co., 
Beaumont  (awarded  contract),  a,  $175,054;  b,  |18,- 
342.  Black  &  Laird,  Beaumont,  a,  $208,129  ;  b,  $13,- 
827.  Parker-Washington  Co.,  Kansas  City.  Mo.,  a, 
$202,182  ;  b,  $22,574.  Mallv  E^astham,  Beaumont,  a. 
$199,658:  b,  $23,985.  Texas  Constr.  Co.,  Beaumont. 
a,  $201,675:  b,  $15,802.  Bids  of  Mally  Eastham  and 
Texas  Constr.  Co.  were  for  concrete  curb ;  other  bids 
on  brick  curbing. 

Charlottesville,  ra.^Bids  will  be  received  May  19 
b.v  the  Street  Improv.  Com.  for  laying  30,000  sq.  yds. 
bituminous  macadam,  granite  spall  or  vitrified  brick 
pavement,  and  45,000  sq.  yds.  macadam  pavement. 
De  Mott  &  WInfree,  Engrs.,  City  Hall. 

Ballard,  Wash. — -Stirrat  &  Goetz,  of  Seattle,  are  re- 
ported to  have  received  the  contract  to  pave  with 
brick,  cnrb  with  granite  and  construct  cement  walks 
on  Ballard  Ave.,  for  $38,177. 

Spokane,  Waeh. — The  paving  with  asphalt  on  a  por- 
tion of  First  Ave.  is  i>eing  considered. 

The  Barl>er  Asphalt  I'aving  Co.  is  reported  to  have 
submitted  the  lowest  bid  for  paving  a  portion  of  Mon- 
roe St.,  at  $21,996. 

ililtcaukee,  Wi*. — Bids  will  be  received  May  20  by 
the  Bd.  of  Pub.  Wks.  for  Improving  by  grading,  mac- 
adamizing and  cement  curbing  portions  of  numerous 
streets.     Chas.   Poetsch,  City  Engr. 

miicaukec,  Wi». — The  Park  Comrs.  are  reported  to 
be  in  favor  of  building  a  lake  shore  drive,  and  will, 
according  to  local  press  reports,  request  Warren  H. 
Manning,  of  Boston,  Mass.,  to  prepare  plans  for  same. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Paris,  Ark. — The  Paris  Electric  Light*  Power  Co., 
of  Paris,  has  l>een  Incorporated  :  capital,  $6,000.  Au- 
gust Bartsch,  Pres. ;  Ed.  Bartsch,  Secy. 

Little   Rock,  Ark. — Arthur   Neill,   who   recently   se- 
cured  a   franchise    for   a    heating   plant,   Is   about   to 
Eetitton   the   Council   for   a   franchise   for  an   electric 
ght  plant  ' 

PlacerciUe.  Cat. — The  San  Francisco  Constr.  Co.,  of 
San  Francisco.  Is  stated  to  have  secured  the  contract 
to  const ruct  a  ditch  and  flume  near  Placervllle  for  the 
American  Itlver  Electrical  Co. ;  probable  cost  of  worls 
Is  $150,<X»0. 

Han  Francisco.  Cal. — The  San  Lula  Gas  &  Electric 
Co..  of  San  Francisco,  has  been  Incorporated :  capital. 
$200,000.  W.  F.  Boardman,  Wm.  Thomas  and  Wood- 
ley  B.  Smith,  of  San  Francisco,  are  among  the  di- 
rectors. 

Corona.  Cal. — H.  A.  Wood.  City  Clk.,  writes  that 
bids  will  probably  be  received  Sept.  1  for  an  electric 
light  plant,  to  cost  about  $45,000. 

Los  Angeles,  Cal. — Representatives  of  the  Spreckels 
Independent  Electric  Lighting  Co.,  ot  San  Francisco. 
are  reported  to  l>e  In  Los  Angeles  for  the  purpose  of 
purchasing  a  site  for  the  erection  of  an  electric  power 
plant. 


,V«  ir  Britain,  Conn. — Tlie  Connecticut  Ry.  &  Light- 
ing Co.  is  stated  to  liavc  awarded  to  the  II.  Wales 
Lines  Co..  of  Meriden.  tlie  contract  to  erect  power 
plants  in  New  Britain.  Wateibury  luui  Merlden.  for 
abt.iut  $105,000.  The  construction  of  these  plants  Is 
a  ijart  of  the  scheme  to  utilize  the  tuotive  power  about 
to  b-^  generated  at  tlic  water  privileges  along  Housa- 
tonic  Itlver  in  Litchfield  County  by  the  New  Mliford 
I'ower  Co. 

.Itlaiila.  (la. — A  contract  is  reoorted  to  have  been 
signed  with  tlie  I'upe  Electric  Co..  of  .\tlauta.  to  fur- 
nish the  suburban  towns  of  College  I'nrk  and  East 
Point  with  electric  light.  A  plant  will  be  built  be- 
tween the  two  towns. 

Kniimontl,  III. — It  is  renortcd  that  tills  city  will  in- 
stall a  muDlcipal  electric  light  plant,  to  cost  about 
$8.0()(j. 

Ccntralia.  111. — The  Merchants'  Cooperative  Light- 
ing Co.,  of  Centralia,  has  been  incorporated,  with  a 
capital  of  $5,000,  to  furnish  electric  light,  heat,  and 
power.  Incorporators :  Wm.  B.  Smith,  O.  V.  Park- 
inson, and  Wm.  Benjamin. 

Averyville,  III. — The  Council  is  stated  to  have  grant- 
ed a  99-yr.  franchise  to  the  Peoria  Gas  &  Electric  Co. 

y'onnal.  III. — The  electric  light  plant  at  this  place 
is  reported  to  have  been  seriously  damaged  by  an 
explosion  on  May  3. 

Tamaroa,  III. — The  City  Clk.  writes  that  it  was 
voted  Apr.  21  to  construct  an  electric  light  plant  by 
private   ownership.      Population,    1,000. 

Pckiii,  111.  — The  I'ekin  Electric  Light  Co.  is  stated 
to  have  decided  to  enlarge  its  niant  on  N.  3d  St.  A 
300-H.-P.  boiler  and  a  350-H.-"P.  engine  will  be  in- 
stalled. 

Anderson,  Ind. — The  Alexandria  Light  &  Power  Co. 
is  stated  to  have  secured  the  contract  (or  lighting  the 
city  for  10  yrs.  at  $80  per  light  per  yr. 

Logansport,  Ind. — S.  B.  Boyer  is  reported  to  have 
a  plan  to  construct  a  heating  plant  to  use  the  waste 
heat  and  steam  from  the  local  electric  light  plant  and 
water  works. 

Orcencaatlf.  Ind. — It  is  reported  that  the  Trus.  of 
De  Pauw  Univ.  want  estimates  and  cost  of  an  electric 
plant,  to  consist  of  an  SOOlight  direct-connected  ma- 
chine, to  work  against  10  lbs.  back  pressure  ;  heat  by 
exhaust  steem.     A.  J.  Corner,  Supt. 

Elkhart.  Ind. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  National  Mfg.  Co.  for  an 
electric  light,  heat  and  power  plant.  Walter  Brown, 
Pres. 

Terre  Haute,  Ind. — Capt.  A.  C.  Ford  and  W.  H. 
.\lbrect,  incorporators  of  the  Citizens'  Mutual  Heating 
Co.,  have  filed  a  petition  with  the  Bd.  of  Wks.  (or  a 
50-yr.  franchise  for  the  construction,  maintenance  and 
operation  of  a  plant  (or  the  manufacture  and  dis- 
tribution of  steam  or  water,  or  both,  (or  heating  and 
power  purposes. 

Oreensburg,  Ind. — A  10-yr.  franchise  is  stated  to 
have  been  granted  the  Greensburg  Electric  Co.  by 
City  Council,  to  take  effect  Apr.  1,  1904.  The  price 
is  $69  per  light  on  an  ail-night  schedule. 

Bluffton,  Ind. — According  to  press  reports  the  Coun- 
cil, after  considering  (or  several  weeks  a  proposition 
from  the  C.  L.  Olds  Constr.  Co.,  of  Ft.  Wayne,  to 
build  an  electric  light  plant  for  city,  has  finally  re- 
jected the  bids  and  will  readvertise. 

Alta,  la. — The  Com.  on  Light  of  City  Council  is 
reported  to  have  under  consideration  plans  for  en- 
larging the  electric  light  plant. 

Rcinheck,  la. — The  question  of  constructing  an  elec- 
tric light  plant  is  reported  under  consideration. 
Whether  city  will  build  plant  or  let  a  (ranchise  to 
private  parties  is  yet  undecided. 

Ashland,  Ky. — R.  C.  Richardson,  City  Clk..  writes 
that  the  contract  (or  lighting  the  streets  with  elec- 
tricity (bids  opened  May  4)  has  been  awarded  to  the 
Ashland  Electric  Light  &  Power  Co.,  of  Ashland,  at 
$51  per  lamp  per  yr.  on  a  10-yr.  contract. 

Kennebunk.  Me. — The  municipal  electric  light  plant 
Is  reported  destroyed  by  Are  on  May  3d. 

Honlton,  Me. — Geo.  Ingram  is  renorted  interested 
in  the  construction  of  an  electric  light  plant. 

Madison,  Me. — The  Village  Council  is  stated  to  have 
instructed  the  Electrical  Comn.  to  procure  plans,  esti- 
mates and  bids  (or  the  establishment  of  an  electric 
plant  on  Sandy  River. 

llyattsville,   Md. — The   citizens  are   stated   to   have 
voted  on  M'ay  11  to  grant  the  Northern  Electric  Light- 
ing Co.,  of  New  York,  N.  Y'.,  a  franchise  to  construct 
,  an  electric  light  plant  In  Hyattsvllle. 

Otis,  Mass. — The  Selectmen  are  stated  to  have 
awarded  the  contract  for  lighting  the  streets  (or  one 
year  to  Leominster  Electric  Light  &  I'ower  Co.,  at  $72 
per  yr.,  for  arc  lights  to  burn  till  1  a.  m.  :  for  all 
night  arc  lights,  $110  and  for  65  incandescent  lights, 
$16  ea. 

Calumet,  Mich. — The  Calumet  Light,  Heat  &  Power 
Co.  has  been  organized  by  I".  P.  Roeiim.  John  Burder 
and  A.  W.  Kerr  to  conduct  a  central  beating  plant 
in  connection  with  Its  electric  plant ;  Lupitai,  .$80,000. 

Vulcan,  Mich. — A  press  report  states  that  the  Wis- 
consin State  Assembly  has  passed  a.  bill  permitting 
the  construction  of  a  dam  on  .Menominee  River,  near 
Vulcan.  The  power  of  Sturgeon  Falls  will  be  har- 
nessed and  turned  into  electricit.v.  to  be  used  in  oper- 
ating mines  in  the  vicinity  of  Norway  and  Vulcan. 

Detroit,  Mich. — The  Council  Com.  on  franchises  is 
stated  to  have  decided  to  report  favorably  on  the  or- 
dinance giving  the  Central  Heating  Co..  represented 
by  Bingley  R.  Fales,  a  franchise  to  establish  a  steam- 
heating  plant. 

South  Stillwater,  Minn. — Electric  light  and  water 
bonds  amounting  to  $23,000  are  reported  sold. 

Cottonwood,  Minn. — The  citizens  are  reported  to 
have  voted  May  4  to  construct  a  gas  plant. 

Pelican  Rapids.  Minn. — The  Council  is  reported  to 
have  voted  to  Issue  bonds  for  an  electric  llglit  plant. 


Caledonia,  Minn. — J.  Kenny,  Village  Recorder, 
writes  that  bids  are  wanted  May  20  (or  an  electric 
light  plant ;  probable  cost,  $8,0()0.  Engineer,  S.  G. 
Heque.    Westby,   Wis. 

Jackson,  Miss. — Bids  will  be  received  May  25  by 
the  Bldg.  Com.  of  the  Capitol  Light  &  Power  Co.  at 
the  ofBce  of  Kirkpatrlck  &  Johnson.  Engrs.,  (or  fur- 
nishing 3  boilers,  engines,  dynamos,  wire  and  sup- 
plies for  the  new  electric  light  plant ;  boilers  are  to 
be  150  H. -P.  each,  of  Scotch  marine  type,  with  cor- 
rugated furnaces,  (or  a  steam  pressure  o(  150  lbs. 
per  sq.  in.  Bids  will  be  received  for  both  simple  and 
compound  types.  For  further  information  apply  to 
Kiikpatrick  &  Johnson,  Engrs. 

.St.  Louis,  Mo. — The  Ce.rondelet  Electric  Light  Co. 
lias  petitioned  tlie  St.  Louis  County  Court  (or  a  fran- 
chise to  string  wires  along  I,emay  Ferry  Road,  south 
of  St.   Louis,   in   Carondelet  Township. 

Hackcttstoun,  V.  ,/. — The  Electric  Light  Co.  Is 
stated  to  have  secured  the  contract  for  116  20-c.-p. 
lights  (or  1  yr.  at  $1,700  per  yr. 

Frcdonia,  X.  Y. — A  press  report  states  that  the 
Fredonia  Natural  Gas  Light  Co.  will  construct  a  new 
gasometer,  and  extend  the  gas  mains. 

Saugcrties,  N.  ¥. — The  Ulster  Electric  Light,  Heat 
&  Power  Co.,  o(  Saugerties,  has  been  incorporated : 
capital,  $30,000.  Directors  :  Wm.  A.  Hanna,  Ada  H. 
Eckert,  and  Jennie  G.  Hanna,  o(  Saugerties. 

Fayetteville,  N.  C. — The  citizens  are  reported  to 
have  voted  May  4  to  issue  bonds  (or  water  works  and 
an  electric  light  plant. 

Henderson,  N.  C. — H.  T.  Powell.  Town  Clk.,  writes 
that  the  contract  (or  lighting  the  town  (or  a  period 
o(  10  yrs.  has  been  awarded  to  Henderson  Lighting  & 
Power   Co.,   o(    Henderson,   (or    $2,700   per  yr. 

Columbus,  0. — The  Erner  Hopkins  Co..  o(  Columbus, 
is  stated  to  have  secured  the  contract  (or  (urnlshing 
wire,  pole  line,  sundries,  etc.,  (or  municipal  electric 
light  plant   (bids  opened  Apr.  24)   (or  $18,183. 

Sandusky,  O. — Chas.  S.  Ashley  and  Jos.  F.  Gross- 
wiler,  o(  Toledo,  are  reported  Interested  in  the  San- 
dusky Htg.  &  Lighting  Co.,  which  proposes  construct- 
ing a  plant  at  once  at  Sandusky. 

Jiapoleon,  O. — F.  HllgendorfT,  City  Clk.,  writes  that 
it  is  proposed  to  develop  the  water  power  o(  State 
Canal ;  about  $10,000  will  be  expended  (or  the  work, 
and  city  will  be  ready  to  receive  bids  in  June. 

Dayton,  O. — Engr.  C.  P.  Folsom,  of  Dayton,  writes^ 
that  preliminary  work  is  now  being  done  for  the  de- 
velopment o(  power  on  Cumberland  River  (or  elec- 
trical purposes  ;  probable  cost  o(  work  Is  $2,000,000. 

Athens,  O. — It  is  stated  that  bids  are  wanted  Mav 
25  by  W.  B.  Golden,  Village  Clk.,  (or  $15,000  electric 
light  bonds. 

Sanger,  Ore. — J.  K.  Bomlg,  Supt.  Sanger  Gold  Min- 
ing Co.,  writes  that  surveys  and  plans  are  lieing  pre- 
pared (or  the  construction  o(  an  electric  power  and 
light  plant :  probable  cost  o(  plant,  $60,000. 

Homestead,  Pa. — The  Mifflin  Light  &  Power  Co.  is 
about  to  petition  (or  a  franchise  in  Homestead. 

Montoursville,  Pa. — The  Boro.  Council  i«  stated  to 
have  accepted  the  proposition  o(  the  Montoursville 
Electric  Co.  to  (urnlsh  53  lights  o(  25  c.  p.  each,  eon- 
tract  to  go  into  effect  July   1. 

Lebanon,  Pa. — Bids  will  be  received  until  June  1 
tiy  I.  L.  Beckley,  City  Clk.,  for  lighting  the  streets 
with  electricity.  There  will  be  required  about  13i 
open  or  closed  arc  lights,  and  not  less  than  50  incan- 
descent lights,  to  burn  from  twilight  to  dawn.  The 
bids  are  to  be  (or  a  period  o(  1,  5  and  10  yrs. 

Oaffney,  S.  C. — Ladshaw  &  Ladshaw.  Spartanburg.. 
S.  C,  are  preparing  plans  (or  a  lO.OOO-H.-P.  water- 
power  development  on  Broad  River.  11  or  12  miles 
(rom  this  place,  estimated  to  cost  $500,000.  A  dam 
about  59.5  (t.  high  will  be  required. 

Austin,  Tex. — The  Governor  Is  stated  to  have  ap- 
proved the  bill  appropriating  $155,000  with  which 
to  install  a  water,  light  and  power  plant  for  the 
State  institutions  located  in  Austin. 

Sourlake.  Tex. — The  Light  &  Power  Co..  of  Sour- 
lake,  has  been  Incorporated :  capital.  $10,000.  In- 
corporators :  D.  O.  Lively,  T.  J.  Douglas  and  T.  W. 
Freeman. 

Vernal.  Utah. — E.  W.  Davis  writes  In  regard  to 
electric  plant  for  Vernal  Light  &  Power  Co.  that  the 
company  is  not  yet  organized,  and  no  engineer  has 
been  selected.  The  work  will  cost  about  $."55,000.  and 
bids  (or  the  work  will  probably  be  received  about 
July  15. 

Richmond.  Va. — Saral.  Cobn  has  petitioned  the 
Council  (or  a  (ranchise  to  construct  and  operate  an 
electric  light   plant. 

'  WytheviUc,  Va. — A  press  report  states  that  the 
Town  Council  has  offered  for  sale  an  electric  light 
franchise  for  Wythevllle :  also  the  old  plant  owned 
by  town.     Bids  for  both  to  be  opened  June  5. 

Ellensburg,  Wash. — The  city  contemplates  improv- 
ing its  municipal  light  plant,  either  by  increasing  its 
present  steam  plant,  or  by  constructing  a  water 
power,  diverting  water  from  Y'akima  River.  A.  McL. 
Hawks,  of  Tacoma,  has  been  selected  to  advise  upon 
the  project.     Geo.  Sayles,  City  Clk. 

Lancaster,  Wis. — John  Schrelner  and  others,  of 
Lancaster,  are  stRted  to  have  purchased  the  local  elec- 
tric light  plant,  and  propose  changing  the  present  sys- 
tem from  a  direct  to  nn  alternating  current,  and  also 
the  installation  of  a  steam  heating  plant. 

Marshfleld,  Wis. — Thos.  Rankin,  of  Chicago,  III.,  is 
stated  to  have  secured  a  franchise  (or  a  gas  plant. 

Durango,  Mex. — P.  E.  Stahlknecht,  of  Durango, 
writes  that  It  is  proposed  to  develop  the  power  of 
Tunal  River ;  probable  cost  of  work,  $700,000.  He 
te.  now  ready  to  receive  bids  for  the  construction  of 
dam,  but  will  not  be  ready  to  receive  bids  for  the- 
eiectric  plant  (or  about  0  months.  No  engineer  li» 
charge  yet. 
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ELECTRIC  RAILWAYS. 

Salem,  Ark. — Surveys  are  being-  made  by  the  Salem 
&  Kastei-n  Ky.  Co.,  for  an  electric  railway  to  connect 
Salem,  Afton,  Fayettcville,  I'oplar  and  Bluff.  K.  A. 
Youngblood,  of   Salem,  is  leported  interested. 

Bakerafleld,  Cal. — The  Baliersfleld  &  Ventura  Ry. 
Co.  has  been  incorporated  to  construct  125  miles  of 
road :  capital,  .$500,000.  I'rlucipal  office  to  be  in  Los 
Angeles.  Incorporators :  11.  M.  Kussell,  Eben  Smith 
and  J.  W.  Swanwiclc. 

Log  Angeles,  Cal. — The  Los  Angeles  and  Glendale 
Electric  Ky.  Co.  has  been  incorporated,  with  a  capital 
of  $1,000,000.  by  L.  C.  Brand.  It.  H.  Uoweil  and 
others,  to  build  an  electric  railway  from  Los  Angelea 
to  Glendale,  a  distance  of  10  miles. 

Norwich,  Conn. — Preliminary  surveys  for  the  elec- 
tric railway  which  has  just  been  cha^-tered  to  run  be- 
tween Norwich  and  Westerly,  U.  I.,  have  been  begun. 
The  road  will  be  built  by  the  Norwich,  Mystic  &  West 
erly  St.  Ky.  Co.  ;  capital,  ,$700,000.  Incorporators : 
State  Treas.  Henry  H.  Gallup,  Costelio  Lippitt  and 
others. 

Coeur  d'Alene,  Idaho. — The  Coeur  d'Alene  &  Spo 
liane  Ky.  Co.,  organized  in  Oct.,  with  a  capital  of 
$500,000,  is  to  construct  a  34-mile  electric  railway  be- 
tween Coeur  d'Alene  and  Spokane,  Wash.  F.  A.  Biacl<- 
weil,  Pres. ;  J.  C.  White,  Engr. 

Aledo,  III. — The  Western  Illinois  Ry.  Co.  is  stated 
to  have  completed  the  survey  of  its  line  from  Aledo 
to  Moline,  a  distance  of  47Vj  miles. 

Dixon,  III. — The  Dixon,  Rock  Falls  &  Southwestern 
Electric  Ry.  Co.  has  secured  a  franchise  through  Co- 
loma  Township  to  Hume  Township. 

Chicago,  III. — The  Lake  Street  Elevated  R.  R.  Co. 
is  about  to  construct  a  transformer  station  at  Lom- 
bard Ave.  The  building  will  be  3  stories  high,  40x 
1,000  ft.,  of  pressed  brick  and  stone ;  estimated  cost  of 
building  and  equipment,  $75,000.  E.  C.  Noe,  Gen. 
Supt.,  Chicago. 

Chicago,  III. — It  is  reported  that  the  Northwestern 
Elevated  R.  R.  Co.  Is  aix)ut  to  petition  City  Council 
for  a  franchise  to  build  a  line  to  Ravenswood. 

CartersvUlc,  III. — An  electric  railway  is  projected 
to  extend  to  Cartersville.  E.  Sponseler,  of  Harris- 
burg,   is  interested. 

Decatur,  III. — Surveys  are  being  made  of  the  route 
of  the  Corn  Belt  Interurban  svstem,  which  is  to  run 
from  Decatur  or  Bloomington.  thence  to  Pekin  and 
I'eoria. 

Indianapolis,  Ind. — The  Ft:  Wavne  &  Northeastern 
Traction  Co..  of  Ft.  Wayne,  has  been  incorporated, 
with  a  capital  of  $100,000,  to  build  an  electric  railway 
from  Ft.  Wayne  to  Hicksville  and  I'ryan,  O.  Direc- 
tors :  C.  S.  Karoly,  R.  S.  Robertson  and"  others. 

Michigati  City,  Ind. — The  City  Council  has  granted 
a  50-yiSLT  franchise  to  the  Chicago  &  Indiana  Air  Line 
Ry.  Co. 

Fcrncni,  Ind. — The  Co.  Comrs.  have  granted  a 
franchise  to  Keach,  Hubbard  and  others  for  an  elec- 
tric railway  tlirough  Jennings  County,  connecting  with 
.Madison  and  Indianapolis. 

Kokomo,  Ind. — The  Kokomo,  Marion  &  Western  In- 
terurban Co.  has  secured  a  franchise  through  Howard 
County. 

Martinsville,  Ind. — An  cjrdinanee  has  been  present- 
ed to  City  Council  permitting  the  Indianapolis.  Mar- 
tinsville &  Southern  Ry.  Co.  to  lay  tracks  through 
Martinsville. 

Logansport,  Ind. — The  liOgansport.  Hammond  & 
Chicago  Traction  Co.  has  been  incorporated,  with  a 
capital  of  $1,000,000,  as  an  e.\tpnsi(;n  of  the  Union 
Traction  Company's  systtm  now  being  built  from  In- 
dianapolis to  Logansport.  and  when  completed  will 
connect  Indianapolis  willi  ('hi<-ago.  Geo.  F.  McCul- 
loch,  of   Indianapolis,   Is   one  of  the   incorporators. 

Davenport,  la. — It  is  reported  that  the  Interna- 
tional Construction  Co.  has  se<'ured  the  contract  for 
building  the  Davenport  Suburban  Electflc  R.  R.  run- 
ning from  Davenport  to  Muscatine,  la.,  a  distance  of 
34  miles  ;  contract  price  reported  to  be  $050,000. 

Charles  City,  la. — It  is  reported  that  the  Rapid 
Transit  Co.,  of  Waterloo,  will  extend  its  line  to 
Charles  City. 

Burlington,  la. — The  Burlington  &  Keosauqua  Ry. 
&  Power  Co.  is  projected  to  build  an  interurban  elec- 
tric railway  to  Keiosauqua. 

Brunswick,  Me. — Plans  are  being  discussed  for 
building  an  electric  railway  from  Brunswick  to  Harps- 
ville.  J.  T.  Small,  of  Lewlston.  is  said  to  be  inter- 
ested. 

Augusta,  Me. — The  Lincoln  County  St.  Ry.  has  heen 
organized,  with  Luther  Maddocks,  Pres.,  and  H.  M. 
Heath,  Secy.  The  proposed  road  will  run  from  Wis- 
asset  to  Boothbay  Harbor,  with  a  branch  to  New- 
castle. 

Ilaycrstown,  Md. — Tlie  Ilagerstown  Ry.  Co.  is  se- 
curing rights  of  way  for  an  extension  to  Myersville, 
via  either  Smoketown  or  Boonsboro. 

Alma,  Mich. — A.  D.  Prosser,  an  attorney  of  De- 
troit, has  secured  a  franchise^  for  an  electric  railway 
east  and  west  through  Alma.  The  line  is  to  run  from 
Grand  Rapids  to  Saginaw. 

Columbia.  Mo. — The  Boone  County  Circuit  Court 
has  granted  permission  to  the  Missouri  Central  Elec- 
tric Ily.  Co.  to  construct  Its  lines  through  the  county. 

Newark,  N.  J. — The  Public  Service  Corporation  of 
New  .Tersey  has  been  incorporated  to  carry  out  the 
plan  for  amalgamating  the  street  railway  and  light 
Ing  companies  of  Northern  New  .lersey  ;  capital,  $25.- 
iMio.OOO.  Incorporators:  Thos.  N.  McCarter,  Newark: 
Thomas  Dolan,  of  Philadelphia,  Pa.,  and  John  I. 
Waterbury,  of  Morristown. 

Ellicottville,  N.  Y. — It  is  reported  to  be  the  purpose 
of  the  Ellicottville.  Mansfield  &  East  Otto  R.  K.  Co.. 
recently  Incorporated,  to  build  an  electric  railway 
from  Ellicottville  to  East  Otto,  a  distance  of  12  miles': 
capital.  $300,000.  John  S.  Rockwell,  of  Buffalo; 
Clns.  G.  Locks,  of  Randolph,  and  Wm.  G.  Laldlaw, 
(»f  Klllc*»ttvllle,  are  among  the  Incorporators. 


Burlington,  N.  J. — An  ordinance  has  been  passed 
granting  the  People's  Traction  Co.  a  franchise  through 
Burlington  Township. 

Newhurgh.  N.  y.— The  Albany  &  Catsklll  Co.,  of 
Newburgh.  has  been  incorporated  to  construct  an  elec- 
tric road  35  miles  long  from  Catsklll  to  Albany  along 
the  west  bank  of  Hudson  River,  taking  in  the  villages 
of  Coxsackie.  Athens,  New  Baltimore,  Coeymans,  Raven 
and  Cedar  Hill  :  capital,  $350,000.  Directors  :  J.  M. 
Sheehan  and  I'oik  Delany,  of  Newburgh,  and  others. 

Lakewood,  N.  Y. — This  village  has  granted  a  fran- 
chise to  the  Chautauqua  Traction  Co. 

Albany,  iV.-l', — The  Dunkirk  and  Fredonia  R.  R.  Co. 
has  secured  permission  to  increase  its  capital  from 
$1.50,000  to  $200,000,  to  bo  used  for  new  construction. 

Dayton,  0. — The  City  Ry  Co.  will  extend  its  line  on 
Bway.  and  Lexington  Ave.  through  University  Heights. 

The  Dayton  .Southwestern  Traction  Co.,  with  a  cap- 
ital of  $10,000,  has  been  incornorated  by  M.  L. 
Weaver,  V.  J.  Drayer  and  T.  E.  Marsiiaii,  ot  Dayton. 
The  company  proposes  to  build  from  Dayton  to  Cam- 
den. 

Wauseon,  O. — RIggs  &  Sherman,  ot  Toledo,  Engrs. 
for  the  Toledo  &  Indiana  Ry.,  have  completed  surveys 
and  profiles  for  the  extension  of  the  road  from  Wau- 
seon to  Bryan. 

New  Lexington,  O. — The  Perry  County  Electric  Ry. 
&  Light  C:o.  has  been  Incorporated,  with  a  capital  of 
$10,000,  by  M.  H.  Donahue,  A.  Brlndgardner  and 
others,  to  build  an  electric  railway  through  Perry, 
Muskingum,  Coshocton,  Licking  and  Knox  Counties. 

Cleveland,  O. — The  Eastern  Ohio  Traction  Co.  has 
decided  to  sell  $500,000  bonds,  the  proceeds  to  be  used 
for  extensions  and  betterments.  The  extensions  will 
include  the  building  of  15  miles  of  track  between 
GarrettsviUe  and  Leavlttsburg.  Jos.  O'Hara,  Supt., 
Cleveland. 

The  Lake  Shore  Electric  Ry.  Co.  has  decided  to  ex- 
pend $125,000  for  immediate  improvements  to  the 
roadbed  ot  the  property.  F.  J.  Stout,  Gen..  Supt.,  To- 
ledo. 

Bowling  Green,  O. — The  Dlrs.  ot  the  Lake  Erie. 
Bowling  Green  &  Napoleon  Ry.  Co.  have  voted  to  In- 
crease the  capital  stock  from  $300,000  to  $1,000,000. 
The  additional  capital  will  be  used  for  the  extension 
of  the  road  from  Pemberville  to  Port  Clinton. 

Kittantiing,  Pa. — Surveys  have  been  made  for  an 
extension  of  the  Kittanning  &  Ford  City  St.  Ry.  from 
Wick  Borough  to  .M(;ssgrove,  a  distance  of  about  5 
miles.  It  is  also  proposed  to  increase  the  capacity  of 
the  power  plant ;  cost  of  Improvements  placed  at 
$100,000. 

Darby,  Pa. — The  Boro.  Council  is  considering  an  or 
dir.ance  granting  a  franchise  to  the  Philadelphia,  Mor- 
ton &  Swarthmore  St.  Ry.  Co.  The  comjjauy  will 
shortly  construct  lines  to  Media.  Clifton  and  Phila- 
delphia.     A.   II.   Engstrom,  Ch.    Engr.,   I'hiladelphia. 

Pittsburg,  Pa. — The  Pittsburg,  McKeesport  &  Con- 
nellsvllle  Ky.  Co.  proposes  extending  Its  line  to  the 
W.  Va.  State  line.  W.  A.  Bishop,  Ch.  Engr.,  Pitts- 
burg. 

Philadf  Ipbia,  Pa. — An  ordinance  to  extend  the  line 
ot  the  Rapid  Transit  Co.  on  Wayne  Ave.  has  been  ap- 
proved by  Bd.  of  City  Surveyors.  It  will  be  over  one 
mile  long,  extending  to  I'elham. 

Pittsburg,  Pa. — Councils  have  granted  the  Central 
Valley  Ky.  Co.  a  right  of  way  tlirough  the  city. 

ticranton.  Pa. — The  Dalton  St.  Ry.  Co.  has  been  or 
ganized,  with  a  capital  stock  of  $500,000,  to  build  a 
line  from  Providence  Corners  to  Clark's  Summit  and 
Factoryville.  Abram  Nesbitt,  of  Kingston,  Pres. ;  Jas. 
Asliley,  of  Ashley,  Secy. 

Stroudsburg,  Pa. — A  charter  has  been  granted  to  the 
Stroudsburg  &  Wind  Gap  Electric  Ry.  Co.,  capital 
$100,000.  to  build  a  line  IGVi  miles  loug  to  connect 
Stroudsburg  with  tlie  system  of  street  railways  in 
Northampton  County.  Incorporators :  John  S.  Oster- 
stock,  Herman  O'Beigler  and  others. 

Deadwood,  S.  D. — The  Burlington  &  Missouri  River 
R.V..  which  has  been  operating  a  branch  of  its  system 
between  Deadwood  and  Spearfish,  is  reported  to  be 
contemplating  changing  the  motive  power  from  steam 
to  electricity, 

RAILROADS. 

San  Francisco,  Cal. — ^The  San  Francisco  &  North- 
western R.  R.  Co.  has  been  Incorporated,  with  a  capi- 
tal ot  $15,000,000,  by  Capt.  A.  H.  Payson,  ot  San 
Francisco,,  Asst.  to  Pres.  ot  Santa  Fe,  and  others,  to 
construct  a  railroad  from  Alton  to  Point  Richmond, 
the  terminus  of  the  Santa  Fe. 

Chicago,  III. — The  Chicago  &  Momence  R.  R.  Co.,  of 
Chicago,  has  been  Incorporated,  with  a  capital  of 
$100,000,  to  construct  a  line  from  Chicago,  111.,  in  a 
southerly  direction  through  Chicago  Heights,  111.,  and 
the  counties  ot  Cook,  Will  and  Kankakee,  and  from  a 
point  between  the  limits  of  Chicago  and  Chicago 
Heights,  111.,  in  a  westerly  direction  to  Harvey  and 
to  the  State  line  near  Hammond.  Incorporators : 
Howard  M.  Carter,  Sidney  W.  Worthy,  Arthur  Dyren- 
forth  and  others,  all  of  Chicago,  Hi. 

Pittsburg,  Kan. — It  is  reported  that  the  White  River 
line  of  the  Missouri  Pacific  R.  R.  (H.  Rohwer,  Ch. 
Engr.,  St.  Louis,  Mo.)  Is  to  be  extended  to  Pittsburg. 
Kan.,  to  connect  with  a  Missouri  Pacific  line  running 

intf)  Topeka. 

Louisville,  Ky. — ^It  is  stated  that  the  Chicago, 
Indianapolis  &  Louisville  R.  R.  Co.  will  at  once  make 
an  important  addition  to  its  freight  terminals  here. 
B.   E.  Taylor,  Gen.  Mgr.,  Chicago. 

Kalamazoo,  Mich. — Patton  &  Gibson,  of  Pittsburg, 
I'a.,  are  stated  to  have  secured  the  contract  for  con- 
structing about  15  miles  of  railroad  from  Kalamazoo 
to  Lawson  for  the  Michigan  Central  R.  R.  Co.  The' 
work  Involves  considerable  heavy  excavating,  and  it 
will  als^  be  neces.sar,v  to  reconstruct  a  large  portion 
of  present  road ;  probable  cost  ot  work  about  $3,- 
000,000. 

Minneapolis,  Minn, — The?  Minneapolis,  Sault  Ste. 
Marie  Ry.  Co.  Is  stated  to  have  filed  an  amendment 
to  its  charter  providing  for  an  extension  of  its  line 
in  miles  Into  the  Court  O'Rellles  Indian  Reservation, 
in   Sawyer  County. 


St.  Louis,  Mo. — The  Burlington  R.  It.  (Geo.  P.  Har- 
ris, Pres.,  Chicago,  III.)  and  the  Chicago  &  Alton  R.  K. 
(H.  F.  Baldwin,  Ch.  Engr.,  Chicago,  III.)  are  stated 
to  have  decided  to  make  a  joint  line  between  St.  Louis 
and  Kansas  City  by  using  the  Burlington  tracks 
from  St.  Louis  to  Old  Monroe,  51  miles  and  by  build- 
ing from  Old  Monroe  to  Mexico  on  the  Alton,  (13 
miles. 

Brooklyn,  N.  Y. — Mayor  Low  has  approved  the  Leg- 
islative bill  providing  tor  the  abolishment  ot  grade 
crossings  in  Brooklyn  on  the  Long  Island  R.  R.  (P. 
D.  Ford,  Kngr.  M.  of  W.,  Long  Island  City)  and 
Brooklyn  Heights  R.  R.  (It.  S.  Swain,  Engr.  M.  ot  W., 
I(i8   Montague   St.). 

Bellaire,  O. — The  Cleveland,  Lorain  &  Wheeling  Ry. 
Co.  is  stated  to  have  filed  two  amendments  to  its  char- 
ter providing  for  the  construction  of  a  line  through 
Bellaire,  O.,  to  connect  with  the  Baltimore  &  Ohio, 
and  for  a  branch  from  Sheflleld  Township  to  lake  at 
mouth  of  Black  River.  U.  B.  Williams,  Dlv,  Sunt., 
Wheeling,   W.   Va. 

Columbus,  O. — Bids  will  bef  received  until  June  2 
by  the  Scioto  Valley  Pool,  42  Board  of  Trade  BIdg., 
Columbus,  for  the  grading  and  masonry  for  the  ex- 
tension of  their  line,  a  distance  ot  about  9  miles, 
from  CIrclevllle  to  Kingston.     A.  W.  Jones,  Ch.  Engr. 

Younystown,  O. — It  is  stated  that  the  Youngstown 
&  Southern  Ry.  Co.  has  applied  for  an  Increase  in  its 
capital  stock,  making  the  total  $1,800,000.  As  soon 
as  the  increase  is  authorized  the  work  of  construction 
will  be  started.  The  line  is  to  be  built  from  Youngs- 
town to  East  Liverpool.     A.   W.  Jones,  Pres. 

Toledo,  O. — A  press  report  states  that  the  stock- 
holders of  the  Wabash  R.  It.,  at  a  meeting  here  May 
5,  authorized  the  company  to  Issue  its  coupon  bonds 
not  to  exceed  $10,000,000,  for  the  purpose  ot  acquir- 
ing additional  and  adequate  terminal  facilities  In 
Toledo,  St.  Louis,  Chicago,  Qulney,  Kansas  City,  De- 
troit and  other  points.  \V.  S.  Newhail,  Ch.  Engr.,  St. 
Louis,  Mo. 

York  Pa. — According  to  local  press  reoorts  the 
Pennsylvania  R.  R.  Co.  will  expend  about'  $100,000 
In  Improvements  in  York,  which  includes  the  erection 
of  a  4-story  freight  warehouse.  W.  H.  Brown,  Ch. 
Engr.,  Philadelphia. 

Harrisburg,  Pa. — A  charter  has  been  granted  to  the 
New  York  Short  Line  R.  R.  Co.  to  build  a  cut-off 
across  35th  Ward  and  a  portion  at  Bucks  County 
trom  a  connection  on  the  Philadelphia  &  Newtown 
division  of  Reading  Ry.  to  a  connection  with  Bound 
Brook  at  Neshaminy  ;  capital,  $250,000.  Geo.  F. 
Baer,  I'res. ;  W.  R.  Taylor,  Secy. 

Philadelphia,  Pa. — I'he  passage  of  an  ordinance  to 
build  a  tunnel  under  the  crossing  of  the  Reading  Ry. 
(Wm.  Hunter,  Ch.  Engr.,  Philadelphia)  at  Tioga 
Station  was  recommended  by  Councils'  Survey  Com. 
May  5 ;  estimated  cost  of  tunnel,  $10,000. 

Pittsburg,  Pa. — A  press  report  states  that  about 
$2,000,000  will  be  expended  at  once  by  the  Pittsburg 
&  Lake  Erie  R.  R.  Co.  One  of  the  principal  projects 
will  be  the  completion  ot  a  4-track  system  between 
I'lttsburg  and  Youngstown,  involving  the  laying  of 
about  70  miles  of  track.  J.  A.  AtwOod,  Ch.  Engr., 
Pittsburg. 

Echo,  Tex. — Bids  will  be  received  May  20  by  E  B 
Gushing,  Engr.  M.  of  W.,  T.  &  N  O.  R.  R.,  for  fur- 
nishing material  for  erecting  the  following  terminal 
buildings :  10  stall  brick  round  house,  2-story  brick 
sand  house,  frame  and  corrugated  iron  blacksmith 
shop,  etc. 

Covington,  Va. — The  Chesapeake  &  Ohio  Ry.  Co.  Is 
reported  to  have  decided  to  enlarge  Alleghany  tunnel, 
west  of  Covington,  so  as  to  build  a  double  track 
through  it.  This  tunnel  is  4,703  ft.  in  length,  and 
the  work  will  require  C  or  8  months.  F.  I.  Cabell, 
Constr.   Engr.,    Richmond,   Va. 

Whatcom,  Wash. — The  Beilingham  Bay  &  British 
Columbia  R  It.  Co.  (.1.  J.  Donovan,  Ch.  Engr.,  What- 
com, Wash.)  has  completed  a  survey  for  a  branch 
line  from  Hampton  to  Lynden,  5 'A  miles.  Steam 
motive  power.  Capital  tor  construction  has  been  se- 
cured, right  of  way  partially  obtained,  and  contracts 
probably    let  about  June  1.  ' 

BcUngton,  TV.  Ta. — The  Wabash  R.  R.  Co.  is  stated 
to  have  completed  plans  for  an  extension  of  its  line 
from  Pittsburg,  Pa.,  to  Belingtou,  a  distance  of  about 
110  miles.     W.  S.  Newhail,  Ch.  Engr.,  St.  Louis,  Mo. 

PUBLIC  BUILDINGS. 


stated  that  bids  are  wanted 
court   house.      F.    W.   Gibbs, 


Hamburg,  Ark. — It 
June  2  for  erecting 
Archt.,  Little  Rock. 

Little  Itock,  Ark. — The  Legislature  has  appropriated 
$175,000  for  additions  and  improvements  to  the  Asy- 
lum for  Insane  at  Little  Rock. 

Pueblo.  Colo. — Bids  will  be  received  June  2  by  the 
Bd.  ot  Lunacy  Comrs.  tor  erecting  and  installing  an 
electric  light  plant  and  wiring  system  for  the  asylum 
buildings.     E.   G.  Middelkamp,  Secy. 

New  Britain,  Conn. — Bids  are  wanted  by  the  BIdg. 
Com.  May  27  tor  erecting  the  Swedish  Lutheran 
Church.      Address  W.  H.  Cadweli,  New  Britain. 

.ilbang.  Off. — T.  F.  Lockwood,  Archt.,  Columbus, 
Ga.,  writes  that  the  contract  for  erecting  a  court 
house  (bids  opened  May  4)  has  been  awarded  to  W. 
T.  Hadlow  Co.,  of  Jacksonville,  Fla.,  for  $38,400. 

Abbeville,  Oa. — Frank  P.  Mllburn,  .\rcht.,  Colum- 
bia. S.  C,  writes  that  the  following  bids  were  received 
Mav  4  for  erecting  the  Wilcox  County  Court  House  : 
J.  fl.  McKenzle  &  Son.  Augusta,  Ga.,  $49,380  (award- 
ed contract)  ;  Miles  &  Bradt.  Atlanta,  $52,000,  and 
the  Savannah  Contr.  Co.,  Savannah,  $49,660. 

Springfield,  III. — The  House  Is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $235,- 
833  for  alterations  to  the  Capitol. 

Danville,  III. — Bids  are  wanted  June  2  for  erecting 
the!  Danville  Pub.  Library.  Lleae  &  Ludwick,  Archts., 
128  North   Vermillion  St. 

Richmond,  Ind. — It  is  stated  that  a  United  Presby- 
terian Church  will  be  erected  in  this  city ;  estimated 
cost,   $75,000. 
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Alexandria,  Ky. — Geo.  H.  Fennel  &  Co.,  of  Newport, 
Ky.,  are  stated  to  have  received  the  contract  for  In- 
gtalUng  the  heating  system  in  the  court  house,  for 
$7.S21. 

Stvport,  Kii. — H.  D.  Philiips.  Chmn.  Com.,  writes 
that  the  contract  for  heating  Campbeli  County  Court 
House  (bids  opened  May  -1)  has  been  awarded  to  Geo. 
H.  Fennel,   of  Newport,  tor  $7,800. 

XetD  Orleaut,  La. — An  ordinance  is  stated  to  have 
passed  authorixlng  the  City  Engineer  to  have  plans 
prepared  for  the  anne^  to  the  City  Uali ;  probable  cost. 
$150,000. 

Taunton,  Ma»».—Xa  appropriation  of  160,000  is 
asked  for  the  erection  of  a  police  station.  Address 
Mayor   R.  E.  Warner. 

ileiroae,  Ma»t. — The  plans  of  J.  W.  Beal,  of  Bos- 
ton, are  stated  to  have  been  accepted  for  the  erec- 
tion of  a  brick  edifice  for  the  Methodist  Episcopal 
Society,  on  the  site  of  the  building  recently  destroyed 
by  Are:  estimated  cost,  $60,000. 

Menominee,  Mich. — August  Spies,  of  Menominee,  Is 
stated  to  have  offered  this  city  $30,000  for  a  library. 

Corsnno,  Mich. — It  is  stated  that  bids  are  wanted 
by  A.  H.  Northway,  of  Corunna.  until  June  1  for 
$■5,000  court  house  and  Jail  bonds. 

8t.  Ignace,  Mich. — It  is  stated  that  bids  are  wanted 
May  'M  for  erecting  St.  Ignatius  Church.  H.  J.  Kill, 
Archt.,  Detroit,  Mich. 

.inoka,  Minn. — It  is  stated  that  a  building  will  be 
erected  here  for  the  insane  hospital,  to  cost  $40,000. 
Clarenc«  Johnson,   Archt. 

St.  Paul.  Minn. — The  lowest  bids  opened  by  the 
State  Capitol  Comrs.  May  5  are  stated  to  have  been 
submitted  as  follows :  For  elevators,  Klekhofer  Ele- 
vator Co.,  of  Milwaukee,  Wis.,  $18,125,  and  for  paint- 
ing and  glazing,  Bazille  &  Partridge,  of  St.  Paul 
(awarded  contract),  for  $29,189. 

Meridian,  Miaa. — Krause  &  Hutchinson,  of  Meridian, 
are  preparing  plans  for  a  court  house  for  Lauderdale 
County,   to  cost  about  $75,000. 

Concord,  JT.  H. — Plans  are  stated  to  have  been  pre- 
pared for  an  edifice  for  the  Christian  Scientists  of 
this  city;  probable  cost,  $100,000. 

Jertey  City,  N.  J. — It  is  stated  that  contracts  were 
awarded  as  follows  for  the  Public  Bath  to  be  erected 
at  Coles  and  1st  Sts. :  Mason  work,  Connolly  Contr. 
Co.,  238  17th  St.,  for  $17,879  ;  plumbing,  Heatherton 
Bros.,  686  Ocean  Ave.,  for  $6,856 :  ventilating  and 
heating,  Baldwin  Engine  Co.,  of  New  York  City,  for 
$5,790. 

Albany,  N.  Y. — The  Governor  is  stated  to  have 
signed  the  bill  providing  for  an  appropriation  for  a 
hospital  for  the  N.  E.  section  of  the  State. 

Hay  Brook,  A'.  1'. — The  Governor  is  stated  to  have 
signed  a  bill  providing  an  appropriation  of  $115,000 
for  the  erection  of  the  State  Consumptive  Hospital 
here. 

Potsdam,  y.  Y. — It  is  stated  that  the  contract  will 
soon  be  let  for  the  erection  of  a  70x90-ft.  edifice  for 
the  Congregation  of  the  Methodist  Church,  (ieo.  W. 
Kraimer,  Archt.,  1  Madison  Ave.,  New  York  City. 

Saratoga,  A'.  Y. — Plans  are  stated  to  have  been 
prepared  for  the  erection  of  a  12-story  hotel  and  san- 
itarium to  be  erected  at  William  St.  and  Bway.     C. 

C.  Lester  Is  reported  Interested. 

Brooklyn,  A".  Y. — The  following  bids  were  opened 
-May  6  by  J.  Edw.  Swanstrom,  Boro.  Pres.,  for  building 
an  interior  public  bath  on  Montrose  Ave.,  near  llniou 
Ave. :  John  J.  Cashman,  $89,900 ;  Snare  &  Trieste, 
$99,834  ;  W.  &  T.  Lamb,  $89,005 ;  Fuller  &  O'Connor, 
44  Court  St..  $87,426 ;  Thos.  Dwyer,  $94,500 ;  Lust- 
Bader  &  Glautz,  $102,235  :  D.  J.  Hyan,  $88,500. 

Bids  will  be  received  June  1  by  Homer  Folks,  Comr. 
Dept.  Pub.  Charities.  N.  Y.  City,  for  furnishing  mate- 
rial for  erecting  a  dining  room  and  kitchen  building 
for  the  Kings  Co.   Hospital. 

ATeic  Vorit,  A'.  Y. — Herman  F.  Llpper  &  Bro.,  1788 
Ist  Ave.,  have  secured  the  contract  for  erecting  a  re- 
ception hospital  at  Kandalls  Island,  for  $41,565.  J. 
McKee  Borden,  Secy.   Dept.  Pub.  Charities. 

Bids  will  be  received  May  25  by  Thos.  Sturgis,  Fire 
Comr.,  for  furnishing  material  and  erecting  a  building 
for  Hook  and  Ladder  Co.  No.  26. 

Edmonton,  Alberta,  N.  W.  r.— Bids  will  be  re- 
ceived May  28  by  Fred  (lelinas.  Secy.  Dept.  of  Pub. 
Wks.,  Ottawa,  Ont,  for  erecting  a  Jail. 

Cleveland,  O.- — Bids  are  wanted  June  1  for  furnish- 
ing material  and  erecting  the  addition  to  public 
library  on  Woodland  Ave.  W.  R.  Watterson,  Archt., 
1203  New  England  BIdg. ;  Harry  Dixon,  Secy.  Pub. 
Library  Bd. 

Marietta,  O. — It  is  stated  that  bids  will  soon  be  re- 
ceived for  the  erection  of  the  edifice, for  the  Congre- 
gation of  the  St.  Mary's  Catholic  Church  ;  estimated 
cost,  $50,000.     Rev.  F.  M.  Woesman,  Pastor. 

Marion,  0. — Chas.  F.  Scbweinfurtb,  of  Cleveland, 
is  stated  to  have  prepared  plans  for  an  edifice  for  the 
Congregation  of  the  Baptist  Church  on  S.  Main  St. ; 
probable  cost,  $25,0rH). 

Dayton.  O. — It  Is  stated  that  bids  are  wanted  June 
1  for  erecting  a  brick  barrack  building  at  the  N.  H.  for 

D.  V.  8.     A.  J.  Clark,  Treas. 

Harritburg,  Po.— BIdg  will  be  received  May  21  by 
the  Bd.  of  Comrs.  of  Pub.  Grounds  and  BIdgs.  for 
erecting  a  brick  boiler  house  and  installing  a  steam- 
heating  plant  at  the  Pennsylvania  Stale  Arsenal.  John 

E.  Scott,   Secy. 

WilkinKhurg.  Pa. — Andrew  Carnegie  Is  stated  to 
have  oflTered  this  city  $50,000  for  a  library. 


Pittsburg,  Pa. — Carpenter  &  Crocker  ar^  stated  to 
have  prepared  plans  for  an  edifice  for  the  Congrega- 
tion of  iit.  James'  Protestant  Episcopal  Church  to  be 
erected  at  Kelly  and  Collier  Sts. ;  probable  cost, 
$75,000. 

Charleston,  8.  C. — It  Is  stated  that  Jas.  GIbbes  has 
given  this  city  $100,000  toward  the  erection  of  an 
Art  Institute. 

Mitchell.  8.  D. — Press  reports  state  that  bids  will 
be  received  about  June  1  by  the  City  Aud.  for  erect- 
ing a  City  Hall,  to  cost  about  $35,000. 


Nashville,  Tenn. — Bids  will  be  received  May  23  by 
the  Davidson  Co.  Asylum  Comrs.  for  erecting  an  an- 
nex building  at  said  asylum.  Thompson  &  Ferguson, 
Archts.,  5  Noel  Bik.,  Church  St.     H.  J.  McCool,  Chmn. 

Memphis,  Tenn. — T.  B.  Haynes,  Chmn.  Co.  Comrs., 
writes  that  the  contract  for  furnishing  and  installing 
2  boilers  and  a  heating  plant  in  the  Court  House 
(bids  opened  May  12)  has  been  awarded  to  T.  J. 
Mooney  Co.,  of  Nashville,  Tenn.,  for  $11,987. 

OaUeston,  Tex. — It  is  stated  that  the  Congregation 
of  the  Sacred  Heart  will  erect  an  edifice,  at  a  cost  of 
$50,000. 

M'axaltachie,  Tex. — Plans  and  specifications  will  be 
received  June  1  by  the  Library  Trus.  for  erecting  the 
Sims  Library,  including  electric  light  wiring  and  fix- 
tures, plumbing,  sewer  connections  and  hot-water 
heating  system,  including  boiler,  radiators,  etc.,  to 
cost  not  exceeding  $25,00(5.     O.  E.  Dunlap,  Chmn. 

Houston,  Tex. — Press  reports  state  that  plans  and 
specifications  will  be  received  June  22  by  the  Mayor 
for  erecting  a  central  fire  station,  cost  not  to  exceed 
$^0,000. 

Wheeling,  W.  Ya. — Bids  will  be  received  May  21  by 
the  Bd.  of  Pub.  Wks.  for  the  following  work  In  the 
■State  Capitol  building  in  the  Capitol  annex :  New 
power  plant,  tunnel  connecting  old  and  new  buildings, 
changing  engines,  etc.,  to  new  power  plant,  steam 
heating,  plumbing,  electric  wiring,  etc.'  Glesey  & 
Faris,  Archts.  Address  Wm.  M.  O.  Dawson,  Secy,  of 
State,  Charleston. 

Paris,  Ont. — Bids  will  be  received  May  21  by  E.  C. 
Macpherson,  Chmn.  Pub.  Library  Bd.,  for  erecting  a 
library.     A.   Frank  Wickson,  Archt.,  Toronto. 

Long  Island  City,  N.  Y. — Bids  will  be  received  May 
19  by  Francis  V.  Greene,  Police  Comr.,  for  furnish- 
ing material  and  erecting  station  house,  prison  and 
stable  for  the  75th  Precinct,  Boro.  Queetis. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Alameda,  Cal. — It  is  stated  that  the  West  End  BIdg. 
Assoc.  (C.  R.  Smith,  Pres.)  is  considering  the  erec- 
tion of  a  theater  on  Webster  St. ;  estimated  cost, 
$25,000. 

Pasadena,  Cal. — Matthew  Slavin,  774  N.  Marengo 
St.,  is  reported  to  have  received  the  contract  for 
erecting  an  addition  to  the  Green  Hotel,  for  $176.- 
033.  K.  O.  Nay  &  Co..  25  S.  Fair  Oakes  Ave.,  Is  stated 
to  have  received  the  plumbing  contract,  for  $29,990. 

Sacramento,  Cal. — The  building  at  221  J  St.,  re- 
ported destroyed  by  fire  May  3,  will  be  rel)uilt  at 
once.  H.  Holbrook  and  Wm.  E.  Wheeler  are  stated  to 
be  interested. 

Washington,  D.  C. — Appleton  P.  Clark,  605  P  St., 
N.  W.,  Is  reported  to  be  preparing  plans  for  a  5-story, 
70xl00-ft.  apartment  house  to  be  erected  at  Rhode 
island  Ave.  and  13th  St.,  for  Levi  Woodbury. 

March  &  Peter,  520  13th  St.,  N.  W.,  are  stated  to 
be  preparing  plans  for  a  residence  for  R.  D.  Jewett, 
to  be .  erected  at  Connecticut  Ave.  and  S  St. ;  prob- 
able cost,  $60,000. 

Atlanta,  Oa. — The  plans  of  P.  Thornton  Marye,  of 
Newport  News,  Va.,  are  stated  to  have  been  accepted 
for  the  depot  for  the  Atlanta  Terminal  Co. ;  probable 
cost,  $1,500,000. 

Evanston,  III. — Plans  are  stated  to  have  been  pre- 
pared by  J.  Wollacott,  109  Randolph  St.,  for  the  erec- 
tion of  a  3-story  apartment  house  at  Oak  and  Grove 
Sts.,  at  a  cost  of  $60,000. 

Chicago,  111. — The  6-story  building  at  151  Wabash 
Ave. 'is  reported  destroyed  by  fire  May  3.  Owner,  The 
Klmbark  Estate. 

Plans  are  stated  to  have  been  completed  for  a 
3-story  brick  station  for  the  Lake  St.  Elevated  Ry.  Co 
(E.  C.  Noe,  Gen.  Supt.)  at  Lombard  and  Lake  Sts.. 
to  cost  $75,000. 

It  Is  stated  that  Sheppard  Brooks  will  erect  a 
5-8tory,  100x100  ft.  building  at  Clark  and  Van  Buren 
Sts.,  at  a  cost  of  $230,000. 

It  Is  stated  that  the  Campbell  Investment  Co.  will 
remodel  the  building  at  the  n.  e.  corner  of  Waliash 
Ave.  and  Lake  St.,  at  a  cost  of  $50,000. 

Amboy,  Ind. — The  Amboy  Investment  Co.,  with  a 
capital  of  $50,000,  will  erect  a  business  building  here. 
J.  A.  Baldwin,  Pres. 

Frankfort,  Ind. — The  Fi-ankfort  Theater  Co.  will 
.  soon  receive  bids  for  the  erection  of  a  theater  here,  to 
cost  $30,000. 

Winona.  Ind. — The  Pennsylvania  R.  R.  Co.  (W.  H. 
Brown,  Ch.  Engr.  Philadelphia,  Pa.)  will  erect  a  de- 
pot here,  to  cost  $25,000. 

Logansnort.  Ind. — The  Odd  Fellows'  Hall  Assoc.  Is 
reported  incorporated  to  erect  a  building,  to  cost  $40.- 
000.  Directors :  John  E.  Barnes,  Marion  Flory  and 
others. 

Cedar  Itapids,  la. — Plans  are  stated  to  have  been 
prepared  for  a  120x140  ft.  hotel  to  be  erected  at  3d 
St.  and  3d  Ave.,  to  cost  about  $40,000.  A.  T.  Averlll 
is  reported  interested. 

Shelbyville,  Ky. — L.  C.  Willis  and  Jas.  C.  Burnett 
are  reported  interested  in  the  erection  of  a  3-story 
opera  house  here,  to  cost  .f20,000. 

Baltimore,  Ud. — T.  B.  Ghequler,  227  St.  Paul  St., 
is  stated  to  be?  preparing  plans  for  a  6-story  apart- 
ment house  to  be  erected  here;  estimated  cost,  $50,- 
000. 

Negaunec.  Mich. — John  D.  Chubb,  112  Clark  St.. 
Chicago,  111.,  is  stated  to  have  prepared  plans  for  a 
$20,0(10   building  for   the   Odd   Fellows  Assoc. 

DeckerviUe.  Mich. — It  Is  stated  that  Maurice  Pep- 
low,  of  Bay  City,  will  erect  a  hotel  here,  to  cost  $50,- 
000. 

Flushing,  Mich. — Clark  &  Munger,  of  Bay  City,  are 
preparing  plans  for  a  block  of  store  buildings  to  be 
erected,  68x100  ft.,  at  Flushing,  Mich.,  for  Jas.  B. 
French  and  others. 

Detroit,  Mich. — It  Is  stated  that  the  Century  Assoc. 
win  erect  a  building  at  Columbia  and  Witherell  Sts., 
at  a  cost  of  $50,000. 

St.  Paul,  Minn. — Frye  &  Jenkins  are  reported  to  be 
considering  the  erection  of  a  4-story  brick  apartment 
house  to  be  erected  at  6th  and  Summit  Ave.,  at  a 
cost  of  $50,000. 

Minneapolis,  Minn. — Wm.  C.  Whitney,  Loan  &  Trust 
BIdg..  Is  stated  to  have  prepared  plans  for  a  residence 
for  Frank  T.  Heffelfinger,  to  be  erected  at  Park  Ave. 
and  22d  St. ;  estimated  cost,  $30,000. 


St.  Louis,  Mo. — O.  P.  Wuest,  105  N.  7th  St.,  Is 
stated  to  have  prepared  plans  for  a  brick  hotel  to  be 
erected  at  8th  and  Chestnut  Sts.,  to  cost  about 
$30,000. 

Lewiston,  Mont. — J.  H.  Kent,  of  Helena,  Is  stated 
to  have  prepared  plans  for  a  3-story  hotel  to  be 
erected  here,  at  a  cost  of  $50,000.  Chas.  and  Edward 
Wright  are   reported   interested. 

Auburn,  A.  )'. — ^It  is  stated  that  the  Auburn  City 
Club  will  erect  a  building  here,  to  cost  $27,000. 

New  York,  N.  Y. — A.  W.  Bruner,  33  Union  Sq.  E., 
is  reported  to  be  preparing  plans  for  a  17-story  build- 
ing to  be  erected  at  Exchange  PI.  and  New  St.,  for 
W.  F.  Havemeyer. 

R.  Napier  Anderson.  03  5th  Ave.,  is  stated  to  have 
prepared  plans  for  a  75xl50-ft.  theater  to  be  erected 
at  147th  St.  and  Bergen  Ave.  ;  estimated  cost,  $75,000. 
BenJ.  H.  Irving  and  Wm.  H.  Alden  are  reported  Inter- 
ested. 

Brooklyn,  N.  Y. — It  is  stated  that  A.  I.  Mann  will 
erect  a  7-3tory  building  at  Fulton  St.  and  Elm  PI. 
Helme,  Huberty  &  Hudswell,  Archts.,  Temple  Bar 
BIdg. 

AVmquerque,  N.  M. — D.  J.  Rankin,  Chmn.  BIdg. 
Com.,  wrHes  that  the  contract  for  erecting  the  Elks 
Opera  House  (bids  opened  Apr.  23)  has  been  awarded 
to  W.  W.  Strong,  of  Albuquerque,  $34,000,  exclusive 
of  plumbing,  heating  and  wiring. 

Wilmington,  N.  C. — It  is  stated  that  the  Odd  Fel- 
lows, of  this  city,  will  erect  a  temple  at  3d  and  Prin- 
cess St.,  to  cost  $25,000. 

Cincinnati,  O. — It  is  stated  that  a  Union  depot  will 
be  erected  at  3d  and  Walnut  Sts. ;  probable  cost, 
.$6,000,000.  The  Cincinnati  Traction  Co.  (W.  K. 
Schoepf,  Gen.  Mgr.)  and  the  Pennsylvania  R.  R.  Co. 
is  reported  interested. 

Berwick,  Pa. — It  is  stated  that  the  Delaware  & 
Lackawanna  R.  R.  (L.  Bush,  Ch.  Engr.,  Hoboken, 
N.  J.)  will  erect  a  freight  depot  here. 

.iUcgheny,  Pa. — T.  Buckler  Ghegneir  is  reported  to 
be  preparing  plans  for  a  6-story  apartment  house  to 
be  erected   here,  to  cost  $50,000. 

The  Allegheny  Fire  Insurance  Co.  is  stated  to  have 
selected  R.  Maurice  Trimble  to  prepare  plans  for  a 
4-story  brick  building  to  be  erected  on  Beaver  Ave.,  at 
a  cost  of  $35,000. 

York,  Pa. — See   "Railroads." 

Deadwood,  S.  D. — It  Is  stated  that  F.  D.  Smith  will 
erect  an  apartment  house  at  Lincoln  and  Van  Buren 
Aves.,  at  a  cost  of  $40,000. 

Memphis,  Tenn. — It  is  stated  that  plans  are  being 
prepared  for  an  8-story,  85xl00-ft.  building  to  be 
erected  at  Court  and  2d  Sts. ;  estimated  cost,  $200,- 
000.     e.  A.  Macon,  Pres. 

Houston,  Tex. — O.  J.  Lorehn,  Binz  BIdg.,  has  pre 
pared  plans  for  an  $18,000  business  block  for  Levy 
Bros.,  and  a  $10,000  residence  for  Jameson  E.  Lester. 

Dallas,  Tex. — It  is  stated  that  the  Chicago,  Indian- 
apolis &  Louisville  R.  R.  Co.  (W.  II.  McDoel,  Gen. 
Mgr.,  Chicago,  111.)  and  the  Monon  Route  will,  erect 
a  depot  at  Market  and  Main  Sts.,  plans  for  which 
have!  been  prepared ;  estimated  cost,  $50,000. 

Richmond,  Ya. — J.  E.  &  A.  L.  Pennock,  of  Phila- 
delphia, Pa.,  have  secured  the  contract  for  erecting 
a  7-story  steel  building  at  Main  and  10th  Sts.  for  the 
American  Natl.  Bank,  of  Richmond,  for  $160,000. 
Architects,   Wyatt  &  Nolting,  Baltimore,  Md. 

Wheeling,  W.  Va. — Geiscy  &  Farris  are  stated  to  be 
prejiariug  plans  for  a  theater  to  be  erected  on  Market 
St.   for   Henry   Schmulbach  ;   probable  cost,    $125,000. 

La  Crosse,  Wis. — Wm.  Doerflinger  is  reported  inter- 
ested in  the  erection  of  a  140xl05-ft.  building  at  4th 
and  Main  Sts.,  to  cost  $100,000..  Schick  &  Roth, 
Archts. 

Fond  du  Lac,  Wig. — The  Helmer  Milling  Co.  will 
rebuild  its  plant  recently  burned.  Power  plant  was 
not  damaged. 

SCHOOLS. 

Carbondttle,  III. — The  House  is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $25,- 
000  to  erect  a  library  for  the  Southern  Illinois  Univ. 

Peoria,  III. — Reeves  &  Balllle,  Y.  M.  C.  A.  BIdg.,  are 
stated  to  have  prepared  plans  for  an  8-room  school 
to  be  erected  at  Eaton  and  Jefferson  Sts.,  to  cost 
about  $25,000. 

Carroll,  la. — Bids  are  wanted  May  18  for  erecting 
an  addition  to  high  school.  S.  P.  Hart,  Archt.  J.  W. 
Kennebeck,  Pres.  of  School  Bd. 

Oelwein,  la. — Bids  will  be  received  May  22  by  A. 
L.  Hunter,  Secy.  Bd.  of  Dirs.  of  Independent  Dlst, 
for  erecting  a  high  school. 

South  Boston,  Mass. — Bids  will  be  received  May  18 
by  the  Schoolhouse  Comrs.  for  mason,  carpentry  and 
other  work  In  the  Shurtleff  School ;  bids  will  also  be 
received  for  Installing  a  plumbing  system  In  said 
school.      R.    Cllpston    Sturgis,   Chmn. 

Cambridge,  Mass. — H.  D.  GoU,  of  Cambridge,  Is  pre- 
paring plans  for  a  new  school  to  be  erected  on  Elm 
St. ;  estimated  cost  about  $61,000. 

Plainfield,  Minn. — Chandler  &  Park,  of.  Racine, 
Wis.,  are  stated  to  be  preparing  plans  for  a  12-room 
brick  school  to  be  erected  here,  to  cost  ^.30,000. 

Meridian,  Miss. — Krause  &  Hutchinson,  of  Merid- 
ian, are  preparing  plans  for  a  3-story  brick  college  for 
.T.    W.  Beeson,  of  Meridian. 

Poplar,  Mont. — Bids  will  be  received  May  28  by  the 
Bd.  of  Trus.  for  erecting  a  2-story  brick  school.  In- 
cluding plumbing  and  furnace  plant.  Address  A.  O. 
Davis,  Chmn. 

VniUburn,  A'.  J. — Bids  will  be  received  May  21  by 
the  Bd.  of  Educ.  for  furnishing  material  and  erect- 
ing at^  addition  to  the  Vailsburg  I'ub.  School ;  sep- 
arate bids  will  be  received  for  ventilating,  heating, 
plumbing,  stone  and  Iron  work,  electric  work,  etc.  D. 
Minor   Lake,   Cik. 

New  York,  N.  Y. — Contracts  for  school  work,  bids 
opened  May  11,  have  been  awarded  as  follows:  To 
Jas.  Fay,  205  B.  51st  St.,  for  sanitary  work  In  School' 
No.  145,  Boro.  of  Bronx,  $11,473;  to  Herbert  S. 
Brower,  for  ventilating  and  heating  School  No.  34, 
Boro.  of  Richmond,  $5,683  ;  and  to  Wm.  Sheehan,  for 
sanitary  work  of  addition  to  and  alteration  in  School 
No.  84,   Boro.  of  Brooklyn,   $5,759. 

Bids  will  be  received  May  25  by  C.  B.  J.  Snyder. 
Sunt.  School  Bides.,  for  sanitary  work  in  school"  No. 
190 ;  also  until  May  25  for  sanitary  work  In  school 
No.  183;  also  for  installing  a  ventilating  aud  heat- 
ing apparatus  in  said  school. 


May  i6,  1903. 


THE    ENGINEERING    RECORD. 


535 


Hankinaon.  N.  D. — Bids  will  be  received  June  10  by 
the  Bd.  of  Educ.  of  Biightwood  Independent  School 
Dist.  No.  1  for  erecting  a  brick  addition  to  the  Han- 
liinson  high  school.     W.  C.  Forman,  .7r.,  Secy. 

arand  Forks,  K.  D. — Bids  will  be  received  May  27 
by  the  Bd.  of  Trus.  of  the  Univ.  of  North  Dakota  for 
erecting  a  gymnasium  and  an  administration  build- 
ing at  said  university.  Jos.  Bell  D^  Uemer,  Archt. ; 
A.   E.    Morrison,   Secy. 

Ridgeville  Corners,  O. — Bids  are  wanted  May  22  for 
erecting  an  addition  to  school  in  Uldgeville  Union 
School  Dist.     11.  L4.  C'liapman,  Clk.   Bd.  of  Educ. 

Celina,  O. — It  Is  stated  that  bids  are  wanted  May 
25  for  a  steam  heating  apparatus,  boiler  room,  etc.,  for 
the  West  Side  High  School.     J.  K.   Ilattery,  Clk. 

Akron,  0. — Bids  are  wanted  May  28  for  erecting  a 
4-room  brick  .sihool.  II.  C.  Spicer,  Clk.  Bd.  of  Educ. 
of  Coventry  Township. 

Scotch  Ridije,  O. — Bids  will  be  received  June  15  by 
the  Bd.  of  Educ.  in  Webster  Township  for  erecting 
a  school  In  School  Dist.  No.  9.     R.  L.  Dunnipace,  Clk. 

Salem,  Ore. — Bids  will  be  received  June  21  by  the 
Bd.  of  Trus.  of  Oregon  State  Reform  School  at  the 
State  Capitol  for  furnishing  material  for  erecting  ad- 
ditions and  alterations  to  the  industrial  building  and 
main  building  of  State  Reform  School.  D.  C.  Lewis, 
Archt.,   Chambers  Bldg.,   Portland. 

Allegheny,  Pa. — Bids  will  be  received  by  tlie  School 
Bd.  of  the  3d  Ward  until  May  19  for  furni.sbing  and 
instailiug  a  gas  engine,  approximately  100-11. -P.  ca- 
pacity, in  the  school  at  James  St.  and  North  Ave. 
Robt.  Voegtly,  Secy.,  916  Ohio  St. 

^VilHamsport,  Pa. — Bids  will  be  received  May  27  by 
J.  H.  McMlnn,  Chmn.  of  Bldg.  Com.,  for  erecting  a 
10  room  school  on  Mulberry  St.  Meade  B.  Ritter, 
Archt. 

Philadelphia,  Pa. — Plans  are  stated  to  have  been 
completed  for  the  3  story,  SOOxlOOft.  brick  engineer- 
ing building  for  the  Univ.  of  Pennsylvania. 

Memphis,  Tenn. — It  is  stated  that  Macon  &  An- 
drews, of  the  Macon  &  Andrews  Business  College  will 
erect  an  8-story  brick  building  here,  to  cost  .$200,000. 

Elkins,  W.  Va. — The  plans  of  Harding  &  Upmore 
are  stated  to  have  been  accepted  for  the  erection  of 
a  3-story  brick  building  for  the  Davis  and  Elkins  Col- 
lege ;   probable  cost.   $45,000. 

Tigerton,  M'is. — Bids  will  be  received  until  May  22 
by  the  Village  School  Bd.  for  erecting  an  8-room 
high  schiiol.  T.  tiaastra,  Archt,  XCenosha,  Wis. ; 
Chas.  Hillie,  Dist.   Clk. 

Belmont.  Man. — Bids  will  be  received  May  22  by 
A.  Tumoth,  Secy.-Treas,,  for  •  erecting  a  solid  brick 
school.      H.   S.   Griffith,   Archt.,   Winnipeg. 

Toronto,  Ont. — Bids  will  be  received  May  25  by  the 
Secy.  Toronto  Collegiate  Institute  Bd.,  City  Hall,  for 
constructing  a  steam  heating  plant,  Including  brick 
and  carpentering  work,  etc.,  in  the  Hairrard  St.  Col- 
legiate   Institute. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Ann  Arbor,  Mich. — The  Bd.  of  Health  (Nelson  Gar- 
linghouse,  Pres.)  has  recommended  to  Council  that 
some  system   of  garbage"  disposal  be  installed. 

St.  Joseph,  Mo. — According  to  local  press  reports, 
bids  will  be  received  by  the  City  Clk.  June  12  for 
hauling  garbage. 

Brooklyn,  N.  Y. — The  only  bids  received  May  12 
and  13  by  J.  McG.  Woodbury,  Comr.  Street  Cleaning 
Dept.,  for  collection  and  removal  of  garbage  from  Sept. 
1,  1903,  to  Jan.  1,  1904,  with  privilege  of  renewal, 
and  for  completing  abandoned  contract  for  the  year 
ending  Sept.  1,  1903,  were  those  of  the  Brooklyn  San- 
itary Co.  for  $11,500  and  $11,300  per  month  re- 
spectively. 

Jamesfown,  N.  Y. — The.  Bd.  of  Pub.  Wks.  Is  stated 
to  have  rejected  bids  recently  received  for  the  collec- 
tion and  disposal  of  garbage  and  will  receive  new  bids. 

MclCeeaport,  Pa. — It  is  proposed  to  construct  a 
garbage  crematory,   to  cost  about  ?9,000. 

Washington,  Pa. — The?  question  of  constructing  a 
garbage  crematory  will  probably  be  taken  up  in  the 
near  future.     J.  K.  Weir,  Secy,  of  Council. 

Reading,  Pa. — Bids  will  be  received  by  the  Bd.  of 
I'ub.  Wks.  until  May  21  for  cleaning  the  streets  paved 
with  sheet  asphaltum,  asphalt  or  granite  blocks  or 
vitrified  brick  for  a  period  of  1,  3  or  5  years.  Elmer 
H.  Beard,  Ch.  C!omr.  of  Highways  &  Sewers. 

GOVERNMENT  WORK. 

Phoenix,  Ariz. — Bids  will  be  received  June  3  by  the 
Comr.  of  Indian  Affairs,  Dept.  of  Interior,  Washing- 
ton, D.  C,  for  furnishing  material  for  constructing 
an  addition,  including  plumbing  and  electric  light,  to 
-the  brick  hospital  at  the  Phoenix  Indian  School.  For 
further  information  apply  to  C.  W.  Goodman,  Supt.  of 
School. 

Ft.  Rosecrans,  Cat. — Bids  are  wanted  June  1  for 
constructing  storage  cisterns,  water  distributing  sys- 
tem, sewer  system  and  rain-water  cisterns  at  this 
post.     Address  Capt.  R.   H.  Bolfe,  Q.  M.,   San  Diego. 

San  Francisco,  Cat. — C.  P.  Miller,  Ch.  Q.  M.,  writes 
that  the  contract  for  hot  water  heating  plants  at  Ft. 
Mlley  and  Ft.  Baker  (bids  opened  Apr.  24)  has  been 
awarded  to  John  G.  Sutton,  331  Montgomery  St.,  San 
Francisco. 

Bids  are  wanted  June  1  for  constructing  a  gym- 
nasium and  post  exchange  building  at  the  Presidio  of 
San  Francisco.     Address  C.  P.  Miller,  Ch.  Q.    M. 

Bids  are  wanted  June  4  for  constructing  brick  quar- 
ters for  bachelor  officers  at  the  Presidio  of  San  Fran- 
cisco.    C.   P.  Miller,  Ch.  Q.   M. 

Ft.  Logan,  (7o!o.— Lieut.-Col.  J.  W.  Pope,  Ch.  Q.  M., 
Denver,  writes  that  bids  received  on  Apr.  23  for  sink- 
ing a  Gin.  well  at  this  fort  have  been  rejected,  and 
new  bids  will  tie  received  May  22. 

A'cie  London,  Conn. — Bids  will  be  received  May  25 
by  MaJ.  Wm.  T.  Rossell.  U.  S.  A.,  Engr.,  3d  Light- 
house Dist..  Tompkinsvllle,  N.  Y..  for  extending  and 
repairing  wharf  at  New  London  Lighthouse  Depot. 

Noru'ieh,  Conn. — The  following  bids  were  opened 
at  the  Treas.  Dept,  Washington,  D.  C,  May  0  for  the 
construction  (except  heating  apparatus  and  electric 
wiring  and  conduits)  of  U.  S.  Post  Office  at  Norwich  : 
Bulkley  Constr.   Co.,  Plattsburg,  N.  Y.,  ?78,887 ;  Con- 


gress Constr.  Co.,  Chicago,  III.,  $83,473;  Flssel  & 
Wagner,  Newark,  N.  J.,  $86,500 ;  Richardson  &  Bur- 
gess, Washington,  D.  C,  $88,300  ;■  Connors  Bros., 
Lowell,  Mass.,  $89,000;  A.  B.  Stannard,  New  York, 
N.  y.,  $89,780;  Carpenter  &  Williams,  Norwich,  $98,- 
880 ;  R.  S.  Fosburg  &  Son,  Boston,  Mass.,  $97,865 ; 
T.  W.  Rogers,  Washington,  D.  C,  $101,620;  Wheaton 
Bid.  &  Lumber  Co.,  Wheaton,  Conn.,  $97,097. 

Washington,  D.  C. — Bids  will  be  received  May  26  at 
th^  Bureau  of  Supplies  and  Accounts,  Navy  Dept,  for 
furnishing  at  the  following  navy  yards  :  Norfolk,  Va. ; 
Boston,  Mass. ;  New  York ;  League  Island,  Pa.,  and 
Portsmouth,  N.  H.,  a  quantity  of  motors,  brass  fur- 
naces, traveling  crane,  brick,  etc.  A.  S.  Kenny,  Pay- 
master Gen.,   L.  S.  N.,  Washington. 

Bids  will  be  received  May  19  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  for  furnishing  at  the  following  navy  yards ; 
Portsmouth,  N.  U.  ;  Boston,  Mass.  ;  New  York  ;  League 
Island,  Pa. ;  Norfolk,  Va.,  and  Pensacola,  Fla.,  a 
quantity  of  electrical  supplies.  Iron,  steel,  rails,  pipe, 
asbestos,  etc.     A.  S.  Kenny,  I'aymaster-Gen.,  U.  S.  N. 

Brunswick,  Oa. — Bids  are  wanted  May  29  for  fur- 
nishing and  installing  certain  combination  gas  and 
electric  light  fixtures  in  the  U.  S.  Custom  House, 
Brunswick.  H.  A.  Taylor,  Acting  Secy.,  Treas.  Dept, 
Washington,  D.   C. 

Ft.  Sheridan,  III. — Maj.  W.  H.  Miller,  Q.  M.,  U. 
S.  A.,  Chicago,  writes  that  the  contract  for  wiring, 
installing  fixtures,  etc.,  in  buildings  at  this  post  (blus 
opened  Apr.  3)  has  been  awarded  to  the  Sanborn- 
Marsh  Electric  Co.,  8  W.  Market  St.,  Indianapolis, 
Ind.,   for   $19,201. 

■feffersonvillc,  Ind. — Bids  are  wanted  May  20  for 
constructing  4  storage  buildings  at  Jeftersonviile  De- 
pot    Sam.   R.  Jones,  Q.  M.,   U.  S.  A. 

Baltimore,  Md. — Bids  are  wanted  May  26  for  fire- 
proof 1-story  addition  to  old  U.  S.  Court  House.  Jas. 
Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.   C. 

Boston,  Jfoss.^Blds  will  be  received  May  29  by 
Mordecal  T.  Endlcott,  Ch.  of  Bureau  Yards  and 
Docks,  Navy  Dept,  Washington,  D.  C,  for  construct- 
ing a  fireproof  Udor,  stairway,  etc.,  in  building  103; 
also  for  furnishing  and  installing  0  direct-connected 
electric  elevators  In  buildings  43,  103,  and  107  Navy 
Yard,  Boston. 

Orand  Rapids,  Mich. — The  following  bids  for  ret)air 
of  piers  at  (o)  Black  Lake,  and  (ft)  St  Joseph, 
Mich.,  were  received  bv  Maj.  J.  G.  Warren,  Corps 
Engrs.,  U.  S.  A.,  May  6  ;  Robt  Love  &  Co.,  a,  $23,306. 
Burk,  Smith  &  Nelson,  a,  $23,579;  h,  $11,932.  T.  J. 
Bennett  &  Co.,  a,  $25,935.  Chicago  &  Great  Lake 
Dredge  &  Dock  Co.,  Chicago,  111.,  0,  $11,191.  A.  J. 
Beauvals,  6,  $11,560.  Bidders  of  Muskegon  unless 
otherwise  mentioned. 

Ft.  Shaw,  Mont. — Bids  will  be  received  May  29  by 
the  Comr.  of  Indian  Affairs,  Dept.  of  Interior,  Wash- 
ington, D.  C,  for  furnishing  material  for  construct- 
ing water  and  sewer  system  and  2  storehouses,  in- 
cluding plumbing  at  the  Ft  Shaw  School.  For  fur- 
ther information  apply  to  F.  C.  Campbell,  Supt  of 
School. 

Ft.  Missoula,  Mont. — The  lowest  bid  received  on 
May  5  for  constructing  water  works  and  a  sewerage 
system  at  this  post  is  stated  to  have  been  submitted 
by  the  Allan  Black  Co.,  of  St  Paul,  Minn.,  for  $15,- 
365. 

Ft  Mott,  N.  J. — Bids  are  wanted  June  6  for  con- 
structing about  16,000  sq.  ft.  concrete  walks.  Ad- 
dress  Quartermaster,    Ft    Mott. 

Ft.  Slociim,  M.  y. — Bids  are  wanted  May  25  for  tak- 
ing up  and  relaying  brick  walks  at  this  post.  Ad- 
dress Edw.  T.  Donnelly,  Quarter  Master. 

Elmira,  N.  Y. — The  lowest  bid  ope'ned  at  Washing- 
ton, D.  C,  on  May  11  for  approaches  at  the  U.  S.  Post 
Office,  Elmira,  was  submitted  by  A.  B.  Stannard,  St. 
James  Bldg.,  N.  Y.  City,  for  $5,500. 

Cherokee,  N.  C. — Bids  will  be  received  May  27  by 
the  Comrs.  of  Indian  Affairs,  Dept.  of  Interior,  Wash- 
ington, D.  C.,  for  fprnishing  material  for  construct- 
ing a  frame  dormitory.  Including  a  steam  heating 
plant,  at  the  Cherokee  School.  For  further  informa- 
tion apply  to  Henry  W.  Spran,  Supt  of  School. 

Merrill,  Pa. — The  following  bids  for  building  and 
erecting  in  place  2  steel  lock  gates  at  Lock  6,  Ohio 
River,  Merrill,  Pa.,  were  opened  May  13  by  Capt.  Wm. 
L.  Sibert,  Corps  Engrs.,  U.  S.  A.,  Pittsburg;  Penn' 
Bridge  Co.,  Pittsburg,  Pa.,  $36,000,  and  the  Evans- 
vllle  Contract  Co.,  Parkersburg,  W.  Va.,  submitted 
three  bids— $49,240,    $41,160,    and   $43,684. 

Philadelphia,  Pa. — Bids  will  be  received  May  26  at 
the  Bureau  of  .Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  power  plant  equip- 
ment at  the  Navy  Yard,  League  Island,  Pa.  A.  S. 
Kenny,   Paymaster-Gen.,   U.    S.    Navy,   Washington. 

Bids  will  be  received  May  29  by  Mordecal  T.  Endl- 
cott, Ch.  of  Bureau  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  a  retaining  wall 
on  the  Delaware  water  front.  Navy  Y'ard,  League 
Island,  I'a. ;  amount  available,  $48,500. 

Bids  are  wanted  June  12  for  constructing  a  2i/i- 
story  brick  and  steel  building,  54xl43-ft  Maj.  Prank 
Heath,   Ord.   Dept.,   Frankford  Arsenal. 

Ft.  Ringgold,  Tex. — The  following  bids  are  stated 
to  have  been  opened  on  May  1st  by  Col.  J.  L.  Clem, 
Ch.  Q.  M.,  San  Antonio,  for  extending  the  sewerage 
system  at  Ft.  Ringgold :  B.  G.  Trueheart,  San  An- 
tonio, $10,810;  John  E.  Mix,  Rio  Grande  City,  $11,- 
500;  Jos.  Netzer,  Laredo,  $12,200;  Adolph  Deutz, 
Laredo,  $12,449;  Wm.  G.  Schuwlrth  &  Co.,  San  An- 
tonio, $13,900,  and  A.  H.  Shafer,  San  Antonio, 
$14,000. 

lieanmont,  Tex. — The  following  bids  were  opened  at 
Washington,  D.  C,  May  12  for  the  construction,  in- 
cluding plumbing,  heating  and  electric  wiring  and  con- 
duits extension  to  U.  S.  Post  Office  Bldg.  at  Beau- 
mont: Wm.  Webber,  Beaumont,  $51,867;  C.  C.  Wet- 
zel, Houston,  $56,532  ;  Thos.  Lovell,  Denton,  $61,451  ; 
David  Getaz,  Beaumont,  $62.700 ;  A.  Skoog,  Shreve- 
port.  La.,  $63,700;  Congress  Constr.  Co..  Chicago,  111.. 
$65,473 ;  John  Barden,  Ft.  Worth,  $66,500 ;  Stafford 
Bldg.  &  Constr.  Co.,  St.  Louis,  Mo.,  $71,431. 

Ft.  Douglas.  Itah. — Capt.  S.  V.  Ham.  Q.  M.,  Salt 
Lake  City,  writes  that  the  following  awards  have 
been  recommended  for  work  at  i^t.  Douglas,  for  which 
iiids  were  opened  on  Mav  4  ;  Harris  &  Algor,  Camden, 
N.  J.,  heating,  $8,712:  Thos.  G.  Allen.  Salt  Lake  City, 
electric  wiring,  $1,300,  and  Carthey  &  Dumbeck. 
Salt  Lake  City,  plumbing  and  gas  piping,  (or  $10,790. 


Vancouver  Barracks,  Wash. — Bids  are  wanted  June 
1  for  constructing  a  gymnasium  and  post  exchange 
building  at  this  post     F.  H.  Hathaway,  Ch.  Q.  M. 

Ft.  Lawton,  Wash. — G.  8.  Bingham,  Q.  M.,  U.  S.  A., 
at  Seattle  writes  In  regard  to  bids  opened  Apr.  23  for 
Ings  at  this  post,  that  R.  M.  Hennlngsen  &  Co.,  of 
Seattle,  secured  the  contract  for  $46,500. 

Ft.  Warden,  Wash. — Contracts  for  work  at  Ft. 
Worden  are  stated  to  have  been  awarded  as  follows 
(bids  opened  Apr.  8)  :  Buildings,  to  Andrew  Steger- 
wald,  of  Port  Townsend,  fot  $71,750;  heating  to  Har- 
ris &  Alger,  of  Camden,  N.  J.,  $5,436,  and  for  plumb- 
ing, to  R.  Dalziel,  of  San  Francisco,  Cai. 

Juneau,  Alaska. — Jas.  M.  Shoup,  U.  S.  Marshal  at 
Juneau,  writes  that  the  contract  for  a  Jail  and  court 
house  here  (bids  opened  Apr.  20)  has  been  awarded 
to  Anton  Berens,  of  Tacoma,  Wash.,  for  $50,000. 
Building  to  be  completed  By   Nov.   1,  1903. 

NEW    INDUSTRIAL    PLANTS. 

The  Hays  Mfg.  Co.,  Erie,  Pa.,  maker  of  water  and 
gas  specialties,  is  having  plans  prepared  for  a  2-8tory 
and  basement,  60x200-ft.  machine  shop;  a  70xl60ft. 
foundry,  part  one  story  and  part  two  stories;  and  a 
40x60-ft.  power  house.  The  buildings  will  be  of  steel 
and  brick  on  a  concrete  foundation  and  as  nearly  fire- 
proof as  possible.  A  125  or  150-11. -P.  engine,  a  light- 
ing dynamo  and  an  air  compressor  will  probably  be 
installed. 

The  Farmers'  Cotton  Oil  Co.,  Okolona,  Ark.,  will 
erect  a  40-ton  mill  and  Install  a  100-H.P.  power  plant 
Chas.   E.  Cobb,  Secy,  and  Mgr. 

The  Diamond  Match  Co.,  Chico,  Cal.,  will  erect  ten 
or  twelve  buildings  next  year  and  use  power  of  about 
3,000  H.-P. 

W.  B.  Bertels,  Son  &  Co.,  Wilkesbarre.  Pa.,  makers 
of  tinware,  will  erect  a  3-story.  75xl50-ft.  brick  build- 
ing with  concrete  floor  to  be  used  for  pressroom,  ma- 
chine shop,  lithographing  and  storage :  a  25xlOO-ft. 
brick  storage  building  with  cement  roof,  a  25x43-ft. 
office  building,  and  otherwise  improve  their  plant. 

J.  F.  Wilder,  Epps,  Miss.,  has  completed  dry  kiln 
and  will  erect  a  32xl00-ft.  planing  mill  to  replace 
plant  recently  burned. 

The  U.  S.  Steam  Turbine  Co.  has  opened  offices  In 
New  Loudon,  Conn.,  and  will  erect  a  plant  to  cost 
$60,000,  location  of  which  has  not  been  decided. 

The  La  Belle  Iron  Works.  Steubenville,  O.,  Is  erect- 
ing blast  furnace  No.  2.  which  will  be  a  400-ton  fur- 
nace and  an  exact  duplicate  of  No.  1,  placed  In  opera- 
tion recently. 

MISCELLANEOUS. 

Point  San  Pahlo,  Cal. — Frank  J.  Baker,  of  San 
Francisco,  Ch.  Engr.  Richmond  Belt  Ry.  Co.,  writes 
that  the  contract  for  constructing  a  pile  wharf  here 
for  this  company  has  been  awarded  to  Healy  &  Tlb- 
bltts,  22  Market  St.,  San  Francisco. 

Springfield,  III. — The  House  is  stated  to  have  passed 
the  bill  appropriating  $121,000  for  improvements  at 
State  Fair  grounds. 

Terre  Haute,  Ind. — It  Is  stated  that  bids  are  want- 
ed May  27  for  constructing  a  levee  m  Sugar  Creek 
Dist.  E.  B.  Sheets,  Clk.  Bd.  of  Directors,  329%  Ohio 
St. 

Nevada,  la. — Bids  will  be  received  by  the  Co.  Bd. 
of  Superv.  until  June  9  for  constructing  a  drain  ditch 
In  Grant  Township:  approximately  51,92!)  cu.  yds.  to 
be  excavated.     O.  B.  Peterson,  Co.  Aud. 

Crowley,  La.—The  Secy.  Rice  Irrigation  &  Improv. 
Assoc,  writes  that  the  contract  for  constructing  a 
system  of  locks  near  mouth  of  Mermentan  River  in 
Cameron  Parish,  for  which  bids  were  received  Apr. 
21,  has  been  awarded  to  Serrett  &  Maze,  of  Beau- 
mont, Tex. 

Shreveport,  La. — S.  M.  Kerley,  Secy.  Caddo  Levee 
Bd.,  writes  that  bids  received  May  6  for  constructing 
Cavitte  levee  (110.000  cu.  vds.)  ;  Wild  Lucia  levee 
(55,000  cu.  yds.)  ;  Cedar  Biuft  levee  (25,000  cu.  yds.)  ; 
Cross  Keys  levee  (95,000  cu.  yds.),  all  in  Caddo 
Parish,  have  been  rejected,  being  too  high. 

Beverly,  Mass. — Stewart  &  Son.  of  Newton,  are 
stated  to  have  secured  the  contract  for  constructing 
the  dams  above  Elliott  St.,  for  $38,000. 

A'ewark,  N.  J. — The  Essex  County  Park  Comn.  is 
stated  to  have  passed  a  resolution  authorizing  the 
Secy,  to  communicate  with  the  Bd.  of  Freeholders 
requesting  that  $500,000  worth  of  park  bonds  be  dis- 
posed of  to  obtain  money  for  park  purposes. 

New  Rochelle,  N.  Y. — Bids  are  wanted  May  19  (or 
constructing  a  stone  dock  In  Hudson  Park.  Chas. 
Kammermeyer,   City  Clk. 

Brooklyn,  N.  Y. — Bids  will  be'  received  Mav  22  by 
McDougail  Hawkes,  Comr.  of  Docks,  N.  Y.  Olty.  for 
constructing  pier  with  appurtenances  at  foot  of  Bay 
Ridge  Ave.;  also  1  between  51  st  and  52d  Sts. 

New  York,  N.  Y. — Bids  will  be  received  May  26  by 
McDougail  Hawkes,  Comr.  fit  Docks,  for  furnishing 
material  and  constructing  a  pier,  with  appurtenances, 
to  be  known  as  Pier  No.  20.  East  River;  also  May  27 
for  furnishing  material  and  putting  in  place  small 
cobble  and  riprap  stone,  dredging  at  the  Peek  Slip, 
section  of  East  River,  and  Cedar  St,  section  of  North 
River ;  also  constructing  pier,  with  appurtenances,  to 
he'  known  as  Pier  No.  36,  East  River  ;  also  until  May 
25  for  furnishing  and  delivering  granite  stones  for 
bulkliead  on  river  wall ;  also  for  furnishing  material 
and  dredging  on  the  Harlem  and  East  Rivers. 

Allegheny.  Pa. — The  I'ittsburg  &  Allegheny  Subway 
&  Tunnel  Co.,  of  Allegheny,  Is  reported  incorporated 
to  construct  a  tunnel  between  Pittsburg  and  Alle- 
gheny ;  capital,  $250,000.  Mayor  Jas.  G.  Wyman,  of 
Allegheny,  Is  reported  to  be  one  of  the  incorporators. 

BUSINESS  NOTES. 

The  Ball  Engine  Co..  ICrle.  Pa.,  reports  the  follow- 
ing among  recent  orders :  Northern  Electrical  Mfg. 
l^o..  Madison,  Wis.,  a  300-H.-P.  cross-compound,  selr- 
Dlling  engine  arranged  for  direct  connection  to  two 
75-Kw.  Northern  generators ;  Perry-Busklrk-Matthews 
Stone  Co.,  Bedford.  Ind..  a  200-H.-P.  engine  arranged 
for  direct  connection  to  a  125-Kw.  Western  generator.   ' 

The  Robert  A.  Keasbey  Co.,  New  York,  has  removed 
to  100  North  Moore  Street,  where  it  will  have  room 
for  carrying  a  large  stock  of  85^  carbonate  of  mag- 
nesia and  other  coverings. 

The  Rand  Drill  Co.  reports  the  removal  of  its  San 
Francisco  office  to  the  RIalto  Building,  additional 
space  being  needed  because  of  the  rapidly  expanding 
business  of  .this  company  on  the  coast. 
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The  4rm  of  Klllot  &  Loomls.  operating  the  National 
Paint  Worts.  Wllllamsport.  IV,  lias  been  dissolved. 
W.  H.  Loomis  dlsiKislng  of  his  interest  to  Frank  P. 
Cheesman.  of  Now  Yorli.  Mr.  Kliiot  continues  as  man- 
ager of  the  works  inul  llr.  Clieesman  has  charge  of 
the  sales  department. 

The  Lunkenheinier  Co.,  Cincinnati,  reports  that  on 
account  of  the  demand  for  its  brnss  and  iron  steam 
specialties,  it  has  been  compelled  to  increase  the 
foundry  output  30  per  cent.  Slachine  tools  of  the 
most  Improved  type  are  belns  installed  in  various  de- 
partments as  fas"t  as  they  can  be  obtained. 

The  Otis  Elevator  Co.  will  move  lis  offices  to  the 
Whitehall  Ituilillug,  New  York,  because  of  the  neces- 
sity for  Increasetl  office  facilities.  The  company  Is  to 
install  eight  high-pressure  Inverted  plunger  hydraulic 
passenger  elevators  In  the  Itessemer  itullding.  I'ltts- 
burg,  and  In  the  I'hipps  power  house  adjacent  thereto, 
the  latter  building  supplying  ptiwer  to  the  various 
buildings  In  the  neigliborliood  owned  by  Henry  Phipps. 
These  elevators  arc  of  the  same  type  as  those  In  the 
Prudential  Building  in  Newark  and  those  to  be  in- 
stalled In  the  new  Metropoiitan  Life  Building  in  New 
York. 

The  I'ower  Specialty  Co..  126  Liberty  Street,  New 
York,  has  furnished  sixteen  10-ft.  Seymour  fans  for 
the  cooling  towers  at  the  St.  Louis  Exposition 
through  Westlnghouse.  Church,  Kerr  &  Co.  The  com- 
bined dellverv  of  these  fans  Is  over  2.000,000  cu.  ft. 
of  air  per  minute,  requiring  less  than  20  H.-P.  each  to 
drive  them. 

The  Atlas  Tack  Co.,  Falrhaven,  Mass.,  has  recetitly 
Installed  a  large  numt)er  of  Nernst  lamps,  made  by 
the  Nernst  Lamp  Co.  of  Pittsburg,  in  Its  factory. 
J-"wlft  &  Co.,  Union  Stock  Yards.  Chicago,  are  light- 
ing their  temporary  offices  with  the  Nernst  lamp.  Two 
hundred  and  elghty-flve  3-glower  lamps  are  used,  do- 
ing away  with  all  desk  lights  and  other  local  units. 
it  is  understood  that  they  will  be  used  throughout 
the  large  permanent  office  building  -now  under  course 
of  construction.  The  Bingling  Brothers  have  ar- 
ranged for  the  use  of  Nernst  lamps  to  Illuminate  the 
pavilions  of  their  circus. 

The  Inlon  Iron  Works,  of  San  Francisco,  are  in- 
stalling a  power  transmission  plant  near  Reward, 
Inyo  Ca,  Cai.,  from  which  they  will  transmit  power 
electrically  about  two  miles  to  the  mill  of  the  Reward 
Gold  Mining  Co.,  where  induction  motors  will  be  used 
to  drive  a  20-stamp  mill,  an  air  compressor,  and  a 
rock  breaker.  The  apparatus,  which  has  been  pur- 
chased from  the  Westlnghouse  Electric  &  Mfg.  Co., 
includes  a  120-Kw.,  three-phase  alternator;  a  2-H.-I". 
exciter ;  a  type  6  switchljoard  panel,  including  volt- 
meters, ammeters,  rheostats,  etc. ;  two  50-H.-P.  type 
C  induction  motors,  complete  with  auto-starters,  slide 
rails,  etc:  a  15-H.-P.  induction  motor;  three  T^-Kw., 
O.  D.  transformers ;  two  1-Kw.,  O.  D.  transformers, 
and  eight  lightning  arrester  units.  The  transmission 
will  be  at  2.200  volts.  The  Westlnghouse  company 
has  recently  sold  to  the  Union  City,  Winchester  & 
Muncle  Traction  Co.  two  alternating  current  gener- 
ators. 

PROPOSALS  OPEN. 

Bids                                                                           See  Eng. 
Close.                        WATER  WORKS.  Record. 

May  18.  Engine.   Burlington,    la May    2 

Adv.  Mav  2  to  16. 

May  18.  Roslyn,  N.  Y May  16 

May  18.  Pipe,  etc.,  Sacramento,  Cal May    2 

Adv.  May  2,  9. 
May  18.  Sterling,   Colo Apr.  25 

Adv.  Apr.  25  to  May  16. 

May  19.  Milwaukee,   Wis May  16 

May  19.  New  York,   N.  Y .May    9 

.May  19.  New   Brighton,  N.   Y May    9 

May  19.  Long   Island  City,  N.   Y May    9 

May    19.  Greene,    N.    Y May    » 

May  19.  New   Bremen,  O.,  Adv.  Apr.  25,  May  2.  .Apr.  25 

May  20.  Marievllie.  Que May  16 

May  20.  Fayette,    la May    2 

May  20.  Tucson.   Ariz May    2 

May  20.  IMpe.    Tacoma,    Wash Apr.  25 

May  21.  Yonkers.  N.  Y.,  Adv.  May  2 May    2 

May  21.  Martinsburg.   W.   Va Apr.  23 

May  22.  Washington,  D.  C Apr.  25 

Adv.  Apr.  23  to  May  16. 
May  23.  New   Haven,  Conn.,  Adv.   May   16....  May  16 

May  23.  Washington,  U.  C.  Adv.  May  16 May  16 

May  23.  Condo,  N.  Dak.,  Adv.  May  2  to  16. .  .  .May    2 

•May  26.  Harriman,  Tenn May  16 

May  26.  Alva.   Okla.  Ter May    9 

Jun.    1 .  Gouverneur,   N.   Y May    2 

Jan.    6.  Washington.   D.  C,  Adv.   .May   16 May  16 

Jun.    8.  Lancaster,  Pa..  Adv.   May  16 May  16 

Jun.    8.  Bozeman.    Mont May  16 

Jun.  —  Pump,  Niagara  Falls.  Ont May    9 

Alexandria  Bay,  N.  Y May    9 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

May  18.   Chester.   I'a May  16 

May  18.   Walcrtown,  N.  Y May  16 

May  19.  Marion.    Ind May  16 

May  1(1.   Milwaukee,    Wig May  16 

May  20.  Hartford,    Conn May  16 

May  20.  South   Bend,   Ind .May    9 

May  20.  Bond   Hill,   O May    2 

May  20.  Amsterdam.   N.   Y.,   Adv.   May  9 Apr.  25 

May  21 .   Waterloo.    la May    9 

Mav  22.   Fairhaven.  Vt.,  Adv.   May  9.  16 .May    9 

May  22.  Wilmington.  Del.,  Adv.  May  9,  16..... Mav    9 

May  25.  Wabash.   Ind .May  16 

May  2.5.  I,afayette.  Ind May  16 

.May  25.  Los   Angeles,    Cal May  16 

May  25.  EathervTile,  la May    2 

May  26.  New    York.    N.   Y May  16 

May  27.  Sunderland.  Mass MaV  16 

May  27.  Brooklyn,  N.  Y May  16 

May  29.  Aberdeen.  8.  D .May    P 

Jun.    1.  Leatershlre,   N.  Y.,  Adv.  May  16 Mav  16 

Jun.    1.  Belfast,   Me May  16 

Jnn.    1.  Anderson,   Ind May  16 

Jun.    1.  Cuba.    N.    Y May  16 

Jnn.    6.  Washington.    D. '  C Apr.  25 

Adv.  Apr.   25,  May  9,  16. 

Jnn.  1.5.  Bnrllngton.  la May  16 

Jun.  20.  Washington.   D.   C.   Adv.  May  16 May  16 

Jnn.  — •  Ballard.  Wash May    9 

Alexandria  Bay.  N.  Y May    9 

BRIDGES. 

May  18.  Oahkoah,   Wig May  16 

May  18.  E^rle.  Pa May  16 


May  19. 
May  19. 
May  19. 
May  20. 
May  21. 
May  21. 
May  21. 
May  21. 
May  22. 
May  22. 
May  22. 
May  23. 
.May  23. 
May  23. 
May  23. 
May  25. 
May  28. 
May  29. 
May  30. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun.  ,„ 
Jun.  22 
Jul.  10. 


1 
1. 
2. 
3. 
3. 
4. 
10, 
15. 


May 
May 
May 
May 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
-May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
.May 
May 
May 
-May 
May 
May 
Jun. 
Jun. 
Jun. 
Jun. 
.7un. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 


May  19. 
May  20. 
May  23. 
May  23. 
May  27. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  5. 
Jun.  18. 
Juti.  15. 
Jun.  — 
Jun.  — 
Sep.    1. 

May  18. 
May  18. 
May  19. 
May  19. 
May  20. 
May  20. 

May  21. 
May  21. 
May  21. 
May  22. 
May  22. 
May  22. 
May  22. 

May  23. 
May  23. 
May  23. 
May  25. 
May  25. 
May  25. 
May  25. 

May  25. 
May  25. 
May  25. 

May  25. 
May  25. 
May  20. 
May  26. 
.May  26. 
May  26. 
May  26. 
May  27. 
.May  27. 
May  27. 
May  28. 
Mav  28. 
May  28. 


Woonsocket,    S.    D May    2 

Langdon,    N.    D May    2 

Milwaukee,    Wis : Apr.  18 

Jacksonville,  Fla.,  Adv.  May  2  to  16.  .May    2 

Spokane,    Wash May  16 

Omaha,    Neb.    May    9 

New    York,    N.    Y May    9 

Hoxle.    Kan May    9 

Lc    Sueur,    Minn May  16 

Henderson,    Minn May  16 

Indianapolis,   Ind May    9 

Henderson,    Minn May  16 

Hamilton,    Ont May  18 

Birmingham,   Ala May    2 

Brookings.    S.    D May    9 

Carleton    Place.   Ont May    9 

New   York,   N.  Y May  16 

Fletcher,    Ont May  16 

Chicago,   III May  16 

Vlcksburg,    Miss May  16 

Gettysburg,   Pa Apr.  25 

Niles,   O May  16 

Oak    Ridge,    La May    2 

Livingston,  Mont May    2 

Ft.    Benton,   Mont May    9 

Terre  Haute.  Ind May  16 

Burlington,    la May  16 

Olivet.    S.    D May  16 

Castlewood,   S.   D May    2 

PAVING  AND  ROADMAKING. 

Little  Falls,  N.  Y.,  Adv.  May  9 May    9 

Boston,  Mass May  10 

New    Albany.    Ind May  16 

Albany,    N.    Y May  16 

Ann  Arbor,  Mich May  16 

Toledo,  O Apr.  25 

Charlottesville.  Va May  16 

Washington,    la May  16 

Marion,   Ind May  16 

Jersey   City,    N.   J May  16 

Miltord,   \lass May  16 

KnoxvlUe,   Tenn May  16 

BluCtton,  Ind Apr.  25 

Walden.  JJ.   Y.,  Adv.  May  9,  16 May    9 

Milwaukee.    Wis May  16 

Chicago,    111 May  16 

Honolulu.  H.   I May    2 

Waynesburg,   Pa Apr.  25 

North  Adams,  Mass.,  Adv.  May  16.  .  .May  16 

Apollo,  Pa May  16 

Madison,    Wis May    9 

.   Saginaw,    Mich May    9 

Cumberland.    Md May    9 

Louisville,   Ky May  16 

La    Porte,    Ind May  16 

Wabash,   Ind May  16 

Elmlra,   N.    Y.,    Adv.   May    16 May  16 

Plymouth.    Ind May    9 

Cincinnati.    O -May  16 

White  Plains.  N.  Y -May  16 

New    York,    N.    Y May  16 

Salem,    Ind May    U 

Lorain,    O -May    9 

Anderson,   Ind May  10 

Augusta.   Ga.,   Adv.   May    16 May  16 

Iluntlngburg,   Ind May    9 

Princeton,    Ind May  10 

Bluffton,  Ind May  16 

Bowling  Green,  O May    9 

Albany.   N.   Y.,    Adv.    May   16 May  16 

Terra  Haute.   Ind..   Adv.  -May  16 May  16 

Howling    Green,    O May  16 

Seymour,    Ind May  16 

Bloomington,    Ind May  16 

Burlington.  la May  16 

Concord,    N.     H May    9 

Albany,  N.  Y.,  Adv.  May  2 May    2 

Pittsburg,  Kan.,  Adv.,  May  2 May    2 

Union,  S.  C May    2 

POWER,  GAS  AND  ELECTRICITY. 

New  York,  N.  Y May    9 

Caledonia.  Minn May  16 

Martinsville.   Va May    9 

Jackson,   Miss May  16 

Rochester,  N.   Y.,   Adv.   May   16 May  10 

Corry,  Pa.,   Adv.   May  9,  16 May    9 

Lebanon,    Pa May  16 

San   Diego,  Cal Apr.  18 

Franchise,    Wythevllle,    Va May  16 

Portland.    Ore.,   Adv.  Apr.  18  to  May  2 .  Apr.  18 

Vernal,    Utah    May  16 

Napoleon,    O May  16 

North  Yamklll,  Ore Apr.    4 

Corona,   Cal May  16 

GOVERNMENT  WORK. 
Zanesville,  O.,  Adv.  Apr.  18  to  May  9.  .Apr.  18 

Ft.  Totten,  N.  Y May    9 

Washington,  D.   C May  16 

Ft.   Keogh,  Mont May    9 

Jeffersonville,    Ind May  16 

Ft.   Greble,    R.    I Apr.  25 

Adv.   Apr.  25  to  May  16. 

Wa.shlngton,    D.    C May    9 

Chamberlain,  S.   D May    2 

Wheeling,  W.  Va Apr.  25 

Ft.   Logan,   Colo May  16 

Pipestone,   Minn May    2 

Washington,  D.  C May    2 

Philadelphia,  Pa Apr.  25 

Adv.  Apr.  25  to  May  16. 

Washington,    D.    C May    9 

Charleston.    S     C .,Apr.  25 

Norfolk,  Va Apr.  25 

n.  Slocura,  N.  y May  16 

New    London.    Conn May  16 

Ft.  Monroe,  Va.,  Adv.  May  9 May    9 

Plattsburg  Barracks,  N.  Y May    9 

Adv.    May  9,   10. 

Chattanooga,    Tenn May    0 

Norfolk.  Va..  Adv.  May  2,  16 May    2 

New  York,  N.  Y Apr.  25 

Adv.  Apr.  25  to  May  16. 

Ft.  Morgan.  Ala.,  Adv.  Apr.  25 Apr.  25 

Lockport,  N.  Y..  Adv.  Apr.  18,  25 Apr.  18 

Washington.    D.    C May  16 

Baltimore,    Md May  16 

Philadelphia,    Pa May  16 

Des  Moines.   la May    2 

Boston.  Mass..  Adv.  Apr.  25  to  May  9.  .Apr.  25 

Cherokee.   N.  C May  16 

Kock  Island.   111.,  Adv.  May  2  to  16.. May    2 

Norfolk.  Va..  Adv.  May  2,.  10 May    2 

Ft.    Banks.    Mass May    9 

Chattanooga,  Tenn..  Adv.  May  2  to  I  O.May    2 
Ft.  Wadgworth,  N.  Y May    2 


May  28. 
May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
.May  29. 
May  30. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  2. 
Jun.  3. 
Jun.  3. 
Jun.  3. 
Jun.  3. 
Jun.  4. 
June    4. 


Jun.    4. 


Jun.  4. 

Jun.  5. 

Jun.  6. 

Jun.  6. 

Jun.  8. 

Jun.  8. 

Jun.  8. 

Jun.  9. 

Jun.  9. 


Jun.  10. 

Jun.  10. 
Jun.  11. 

Jun.  12. 
Jun.  15. 
Jun.  16. 
Jun.  30. 
Jun.  30. 


May  18. 
May  IS. 
May  18. 
.May  18. 
May  18. 
May  18. 
May  18. 

.May  19, 
May  19. 
May  19. 
May  19. 
May  20. 
.May  20. 
May  20. 
May  20. 
-May  20. 
-May  20. 
May  21. 
May  21. 
.May  21. 
May  21. 
May  21. 
May  21. 
May  21. 
May  21. 
May  21. 
May  22. 
May  22. 
May  22. 
May  22. 
May  23. 
May  23. 
May  23. 
May  23. 
May  23. 
May  25. 
May  25. 
May  25. 
May  25. 
May  27. 
May  27. 
May  27. 
May  27. 
May  28. 
May  28. 
May  28. 
Jun.  1. 
Jun.  1. 
Jun, 


Jun. 
.Tun. 
Jun. 


Jun.    1. 
Jun.    2. 


Jun  _ 
Jun.  2. 
Jun.  4. 
Jun.  5. 
Jul.  8. 
Jun.  10. 
Jul.  13. 
Jun.  15. 
Jun.  16. 
Jun.  22. 


May  18. 

May  19. 
May  19. 
May  20. 
May  20. 
May  20. 
May  21. 
Mav  22. 
May  22. 
May  25. 
May  25. 
May  26. 
Mav  27. 
Mav  27. 
May  27. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  2. 
Jun.  9. 
Jun.  12. 
May    2. 


Tompkinsvllie,  N.  Y.,  Adv.  M«y  2,  9.. May    2 

Ft.   Shaw,  Mont May  16 

Philadelphia,  Pa May  16 

Boston,  Mass May  1(! 

Brunswick.    Ga May  16 

Duluth,   Minn.,  Adv.   May  9,  16 May    9 

Ft.  Myer,  Va.,  Adv.  May  2  to  16 May     2 

Mobile,    Ala May    9 

Ft.    Uosecrans,   Cal May  16 

Vancouver   Barracks,    Wash May  16 

San  Francisco,  Cal May  16 

Ft.    Logan,    Colo May    9 

Montgomery,   Ala May    2 

Sitka,  Alaska Mar.  21 

Springfield,    S.    D May    9 

Phoenix,    Ariz May  10 

Ft.  Greble,  It.    I.,   Adv.   May   10 May  16 

Milwaukee,   Wis.,  Adv.    May  9,   16.  .  .  .May    9 

Springfield,  111.,   Adv.  May  2,  9 May    2 

San    Francisco,    Cal May  10 

Metal  Work,  Baltimore,  Md May    9 

Adv.  May  9. 

Light  House,'  Baltimore,   Md May    9 

Adv.   May   9. 

Scranton,  Pa May    2 

Grand  Rapids,   .Mich.,  Adv.  .May  9,  16.  .  May     9 

Ft.  Mott,  N.  J May  16 

Ft.  Leavenworth.  Kan. .Adv. .May,  9,  16. May    9 

Cleveland,  O.,  Adv.  May  2,  9 May    2 

Portland,   Ore May    2 

Sitka,   Alaska Apr.  25 

St.  Augustine,   Fla.,   Adv.   May  16.... May  10 

Htg.    P.    O.,    Paducah,    Ky May    9 

Adv.   May  9,   16. 

New  Y'ork,  N.  Y.,  Adv.  May  16 May  16 

Adv.  May  9,  16. 

St.    Paul,   Minn May     2 

Bldg.  P.  O..  Paducah,  Ky May    9 

Adv.  May  9,  16. 

Philadelphia,    Pa May  16 

Manila,   P.   I.,   Adv.  Mar.  14  to  May  9.  .Mar.  14 

Alexandria,   Va.,  Adv.   May  16 May  10 

Philadelphia,    Pa.,    Adv.    May    16 May  10 

New  Orleans,  La.,  Adv.  May  9,  16.  .  .  .May     9 

BUILDINGS. 

School,   South   Boston,   Mass May  10 

School,    Carroll,    la May  16 

Hospital,  Albany,   N.   Y May    9 

School,   Brooklyn,  N.  Y May    9 

School,  New  York,  N.  Y .May    9 

School,   Long  Island   City,  N.    Y May    9 

Hempstead,  L.  I.,  N.  Y.,  Htg.  School.  .May    2 
Adv.  May  2. 

School,    Allegheny,    Pa May  16 

School,    Bedford,    Ind May    9 

Library,  Jackson,  Mich May    2 

Jail.    Elizabethtown,    N.    C Apr.  18 

Pub.    Bldg..    Brooklyn,   N.    Y May    9 

Library,    Clinton,   la May    9 

School,   Covington,   Ky May    9 

School,   Alleghany,   Pa May    9 

Police  Station,   Washington.   1).  C...  May  10 

Church,  St.  Ignace,  Mich May  10 

School,    Vailsburg,   N.  J May  16 

School,    Salem,    Ore May  10 

Pub.   Bldg.,   Wheeling,    W.  Va May  10 

Pub.   Bldg.,  Ilarrisburg,  Pa May  10 

Library,    Paris.    Ont May  16 

Htg.    Home,   Lafayette,   Ind May    9 

School,   Glenville,   O May    2 

Pub.  Bldg.,  Columbus.  O -May    2 

School,   Marietta,  O May    2 

School,  Hidgeville  Corners,  O May  10 

School,    Oelwein,    la May  10 

School,    Tigerton,   Wis May  16 

School,   Belmont,    Man .Mav  10 

School,    Toledo,    O May    u 

Fire  Station,  Youngstown,   O .May    9 

School,  Ladora,  Ind.   May    9 

School.   Columbus,    O May    2 

Annex,   Nashville,   Tenn..., Mav  10 

School.    Toronto,    Ont May  10 

Schools,  New  York,  N.  Y May  16 

Bldg.,  New  Y'ork,    N.   Y May  16 

School,  Celina,   O May  16 

School,  Grand  Forks,  N.  D May  16 

School.  Wllllamsport.   I'a May  16 

Chureli,   New   Britain.    Conn May  10 

Library,    Cleveland,    O May    9 

Jail.  Edmonton,  Alberta,  N.   W.   T....  May  10 

School,   Poplar,   Mont May  10 

School,   Akron,    O May  1 0 

Library,   Waxachie,   Tex May  16 

Library,    Cleveland,    O Mav  10 

City  Hall,  Mitchell,  S.   D May  16 

Hospital.  Brooklyn,   N.  1' Mav  10 

Pub.    Bldg..   Dayton.   O May  10 

Jail,    Montlcello,    Miss May    2 

Church,    Liberty,    Ind Apr.  25 

Library.   Danville.   Ill Mav  16 

Pub.  Bldg.,   Pueblo,  Colo May  16 

Court  house,  Hamburg.   Ark Mav  10 

School,  College  Hill.  O May  16 

Plans.    Moscow,    Idaho May    2 

Jail,  Napoleon,  N.  D May    2 

School.  Hankinson,  N.  I) May  10 

Court  House,   La   Grange,  Ga May    9 

School,    Scotch    Ridge,    O May  10 

School,  Bedford,  Ind May    2 

Fire  Station,  Houston,  Tex May  16 

MISCELLANEOUS. 

Garbage  Plant,  Shreveport.  La Apr.  18 

Adv.  Apr.  18  to  May  2,  10. 

Dock.  New   Rochclle.   N.   Y May  16 

Piling,  etc.  New  Orleans,  La May    9 

R.  R.  Work,  Echa.  Tex May  16 

El.  Ry.,  Youngstown,  O May    9 

Dredging.    Falmouth.    Jamaica Apr.  11 

St.  Cleaning.   Reading.   I'a May  3  6 

Piers.  Brooklyn.  N.  Y May  10 

Subway    work,    Montreal     Que May    9 

Dredging,  etc..   New  York,  N.  Y May  10 

Ditch,  Council  Bluffs.  la May    2 

Pier,   New  York.   N.    Y May  16 

Levee.  Terre   Haute.    Ind May  16 

Dredging,  etc..  New  York,  N.  Y May  16 

Garb.  Dlsp.,  Hoboken,  N,  J May    9 

R.   R.  work,   Whatcom.   Wash May  16 

El.  By.  franchise,   Whlttier.   Cal May    9 

El.   Ry.  franchise.   Redwood  City.   Cal. Apr.  18 

El.  Ry.  franchise.  San  Mateo,  Cal Apr.  25 

R.  R.  Work,  Columbus,  O May  16 

Ditch,  Nevada,   la May  16 

Garbage.  St.  Joseph.  Mo May  H! 

'04  R.  R.,  Oodnadatta.  So.  Australia.  .Feb.  21 


I\'ay  23.  1903. 
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line  cf  transit,  but  that  is  all. 

Published  Weekly  by  the  ^,„g  population  of  the  city  of  Panama  is  now 

McGRAW   PUBLISHING  COMPANTi:,  probably   a  little  under     25.000     people,   while 

.. . ,»,  ^^^.^^r.  Colon,  as  nearly  as  can  be  estimated,  contains 

MAIN  OFFICES  :  , 

,_,  ^              „             »,       ,.  between  E.OOO  and  G,000  people.     Between  those 
114  Liberty  Street,  New  Yohk. 

termini  of  the»canal  route  there  is  a  succession 

BRANCH  OFFICES:  Of  villages  containing  in  the  aggregate  possibly 

CH.CAuo:    1140  Monadnoek  Block.  ^'^^O  or   8.000   more.      Panama   is   located   gen- 

-Ci.evei-s.nd:   Ciiyahoga  Building.  erally  on  e;evated  and  dry  ground,  and  is  thus 

LoMd.N  (iiFni:.  llusrint's  linnse.  Norfolk  St.,  Strand.  naturally  favored  by  topography  lending  itself 

:  admirably  to  drainage  and  sewerage.     Its  water 

SUBSCRIPTION  RATIiS :  front  on  the  Bay  of  Panama  olters  an  easy  and 

United  States.  Canada  and  Mexico »j.O0  a  year  suitable  discharge  for  its  sewage.      At  the  pres- 
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-^  covered  by  stones  forming  parts  of  the  street 
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Change  In  advertisements  Intended   for  a  particular  lation  and  with  little  or  no  regard  to  grades  or 
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Record  by  10   A.   M.   Tuesday  of  the   week  of  issue.  j^ains   therefore    frequently    contain      pools   of 
New    advertisements   can    be    received   up   to    noon   of 

Wednesday  of  the  week  of  issue.  ^^ter  and  organic   matter  decomposing  in  the 

most  noxious  manner  under  the  rays  of  a  trop- 

Remlttances  should  be   made  by   check.   New   York  ical    sun.       These    sewers   have   been     properly 

draft  or  money  order  In  favor  of  The  Engineering  termed  elongated  cesspools.      There  is  no  sys- 

REcoRD.     No  responsibility   Is  assumed  tor  payments  ^^^  ^^  g^^^^g  correctly  speaking  nor  anything 
made  otherwise,  except  those  for  subscriptions  to  the 

Intei-natlonal  News  Company,  London,  or  our  London  even  approximating  such   a  system.      The  city 

office.  simply  has  no  sewers,  nor  has  it  any  system  of 

water  supply  whatever.      Water  is  brought  to 
Entered  at  the  New  York  Post  OfBce  as  Second  Class  the  city  from  some  point  in  the  suburbs,  in  sin- 
ma     matter.  ^j^  ^j^^rels  placed  on  pairs  of  wheels  and  drawn 

Copyright  1902,  by  the  McGraw  Publishing  Co.  i,     j      ,                        ,,          .           i.^  .         jj>    j     > 

. Hj  »»"■■    g"     "J  t"»  J1V.V.11.V.  J  uuiiimmB  v-t. jjy  donkeys  or  small  ponies.     It  is  peddled  about 

TABLE  OF  LEADING  ARTICLES.  ^^^  ^'"^y  '°  '■'^'^  manner  and  sold  in  small  quan- 

titles  at  exceedingly  high  rates.      These  condi- 

The  Sanitary  Conditions  Attending  the  Construe-  tions  Obviously  form  a  most  favorable  environ- 

Mln\o^ Man. ^^"^"!'^.':^^^! ::::::: ::::::.::::  Ell  ment  for  an  sorts  of  diseases  that  flourish  in 

The  Value  of  Indicator  Diagrams  in  Complicated  the   tropics   and   constitute   precisely   the    lodg- 
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The  National   Irrigation  Works 53S  ment  needed  for  the  beginnings  of  yellow  fever 

^  trl?ed)  '-'"".'!■"''.  :*.'^';'.  .■'.'"'.'.  .  ".".".'".".^; .  . .'."'."';  540  epidemics.     They  are  the  more  inexcusable  be- 

Power  Plant  at  the  (iovernment  Printing  Office  at  cause  the  city   is  by  Its   location  and   natural 

Washington — II.      (Illustrated)     o43 

Ornamental   Bridges  in  a    Private  Park.      (Illus-  features  admirably  adapted  to  easy  and  effective 

The^roposed 'i-nionBuildlngfoV  Engineering  So-  ^_  sewerage   and    may   be   readily   served    with   a 

cleties    . . .......... . .    . .    ..........  -Ai  gravity  supply  of  pure  water  from  a  mountain 

A  Gas  Engine  Pumping  Station.      (Illustrated)..    ii4i 

Sand   Filters  at  Yonkers.     I  Illustrated  1 549  stream.     Under  the  conditions  prescribed  in  the 

Swampscott    Sewerage    Svstem.    (Illustrated)....    549  „                ,    .        ^      1    »              iu      tt    •»    j   o*   *             j 

Directions   to   Pipe   Inspectors.. 551  proposed  treaty  between  the  United  States  and 

Defective    Work  jn    the    Cleveland    Water-Works  Colombia  for   the  construction   of   the  Panama 

Intake    Tunnel.       ( Illustrated  ) 552 

A  New  Material  for  Pipe  .lolnts 552  canal,  with  its  wholesome  water  and  system  of 

Tar    on    Roads 553  .^      ,_       ,j    1                  i.     ..1      i_      ,ii_i.    , 

A   Steel   Tape   Baae-Line   Measurement 553  sewers.   It  should   be  a  perfectly  healthful  city. 

The  Preservation  of  Iron  In  Concrete.  .  ..ffiC   • The  city  of  Colon   is  built  upon   a  low,  sandy 

Measuring  How  of  \\ater  by  Means  of  Recording  •"                                             f                    ,             j 

Pressure  Gauges   554  and  marshy  Island  and  is  not  favored  by  a  san- 

The  Engineer  and  the  Public 555  ..           ,         ..              n.   v,           t.      ,    ^   ,           ...i. 

Reasoning  of  a  Good-Roads  Enthusiast 555  itary  location.      It  has  absolutely  neither  sew- 

===^=^=^^==^^^=^^^=^===  ers  nor  water  supply.      The  greater  portion  of 

The  Sanitary   Conditions   Attending  the  its  buildings  are  cheap  wooden  structures,  many 

Construction  of  the  Panama  Canal.  "^  ^^'"^  supported  on  short  timber  piles  at  a 

height   two   or   three   feet   above    water-soaked 

Although  there  is  yet  some  doubt  regarding  and    partially    submerged     marshy    ground,     a 

the  action   of  the  Colombian   congress  on   the  steaming    filthy    soil    receiving    the    household 

treaty   to   be   put   before    It   for    consideration  refuse  and  worse.      These  houses  are  most  of 

when  It  is  convened  on  June  20,  the  chances  for  them  crowded  with  a  squalid  population  of  ne- 

ratiflcation  are  so  favorable  that  it  becomes  of  groes  and  natives  living  without  the  slightest 

the   highest   Interest   to   consider   the   sanitary  sanitary  regulation  and  unrelieved  by  any  sani- 

conditlons  now  prevailing  on  the   Isthmus,  as  tary  administration  except  such  as  is  rendered 

well  as  the  probable  scheme  of  procedure  if  the  ^y  the  buzzards.     Under  such  circumstances  it 

construction  of  the  canal  should  be  undertaken.  is  a  matter  of  small  wonder  that  malarial  fevers 

In  the  popular  mind  in  this  country  the  Isth-  flourish  in  the  tropical  cities  at  the  extremities 

mus  of  Panama  is  probably   considered   to  be  °^  the  canal  route. 

one  of  the  most  unhealthful   localities  In  the  The  villages  along  the  railroad  line,  which  is 

world.      This  Is    far    from     being     the     case,  essentially  the  canal   line  also,  are  practically 

although   it  Is  not  far  from  the  truth  to  say  all  on  elevated  or  dry  ground,  and  where  little 

that  there  is  probably  as  little  knowledge  of,  expense  and  less  effort  If  well  directed,  would 

or  as  little  esteem  for,  true  sanitary  conditions  afford  all  that  could  be  desired  in  the  way  of 

as  In  any  other  place  in  the  civilized   world.  effective    sanitary   conditions.       They     can     be 

The   climate   Is   tropical    and     the     conditions  readily  drained  wherever  necessary,  and  their 

which  induce  malarial   ailments  will   generate  refuse  matter  could  easily  be  taken  care  of  by 

more  malaria  there   than    in   a  temperate   ell-  simple  but  effective  means.     In  these  villages, 

mate,  but  that  is  about  the  worst  that  can  be  and  particularly  in  the  cities  of  Panama  and 

said.       There    is    no    more    reason    why    there  Colon,   there   should   be    reasonable    provisions 

should  be  yellow  fever  on  the  Isthmus  than  in  governing     the     construction     of     inexpensive 

the  city  of  New  York,  as  recent  experiences  in  houses  for  the  poorer  portions  of  the  communi- 

Havana  and   in    Santiago   conclusively    demon-  ties  as  well  as  similar  regulations  for  the  more 

Btrat«.     A  rigid  quarantine  is  required  both  at  expensive  buildings  in  cities.     This,  like  all  the 

Panama  and  at  Colon  and  the  installation  of  features  of  sanitary  construction  on  the  Isth- 


mus, has  been  absolutely  neglected  In  every  par- 
ticular. 

Should  the  Colombian  government  ratify  the 
treaty  now  before  it,  the  first  measure  impera- 
tively necessary  to  be  taken  "by  the  United 
States  government  would  be  supplying  the  cit- 
ies of  Panama  and  Colon  with  wholesome  water 
and  the  construction  of  systems  of  sewerage 
and  drainage  for  both  cities,  accompanied  by 
stringent  quarantine  provisions  at  both  ends 
of  the  canal.  A  complete  system  of  sanitary 
regulations  for  the  two  terminal  cities  and  for 
all  the  population  on  the  ten-kilometer  strip  of 
Intervening  territory  should  then  be  promul- 
gated and  so  administered  that  every  individual 
of  the  population  would  be  compelled  to  respect 
them.  This  latter  feature  of  administration 
will  have  to  be  carefully  considered,  for  the 
great  majority  of  the  people  affected  have  no 
appreciation  of  the  significance  of  sanitary  reg- 
ulations. It  is  to  be  remembered  that  after  the 
beginning  of  the  construction  of  the  canal  the 
Isthmian  population  will  probably  be  doubled 
within  a  short  time  and  that  the  sanitary  meas- 
ures will  actually  be  -imperative  for  the  safe, 
uninterrupted  and  effective  prosecution  of  the 
work.  If  such  measures  are  promptly  taken 
and  vigorously  administered  there  is  no  reason 
why  the  Isthmus  should  not  become  entirely 
free  from  epidemics  or  dangerous  malaria,  and 
satisfactorily  healthful. 


Man  to  Man. 


The  near  approach  of  the  college  commence-, 
ment  season  again  directs  thought  to  the  men- 
tal equipment  of  embryo  engineers.  A  confer- 
ence in  Chicago  on  the  second  Friday  and 
Saturday  of  the  month,  attended  by  a  hundred 
representative  educators,  Including  more  than 
forty  presidents,  directed  attention  especially 
to  the  commonness  of  the  demand  tor  speedy 
preparation  for  professional  work.  The  very 
great  development  of  knowledge  of  things  and 
forces  physical  and  their  applications  to  the 
service  of  mankind  demand  for  the  mastery  of 
even  that  portion  which  constitutes  the  body 
of  information  belonging  to  any  one  profession, 
the  full  space  of  a  brief  technical  course,  with 
close  application  on  the  part  of  the  student.  In 
the  over  ambitious  haste  to  get  an  early  start 
at  productive  practice,  the  so-called  liberal 
branches  are  pushed  aside  as  unnecessary  or 
even  too  delicate  for  the  sturdy  scientific  man. 
For  some  young  men  this  short-cut  preparation 
may  be  sufficient;  in  the  economy  of  engineer- 
ing there  are  and,  doubtless,  always  will  be. 
places  for  human  technical  machines.  .  But 
some  men  have  larger  capacities  and  need  cor- 
respondingly broader  and  deeper  educatio.n: 
they  need  to  understand  much  of  the  human 
element  in  the  problem  of  life,  to  have  clear 
comprehension  of  the  laws  of  economics  and 
some  sensible  conceptions  of  the  commercial 
mechanism,  and  for  such  there  is  still  room. 

One  of  the  most  distressing  and  bodeful  phe- 
nomena of  the  passing  years,  and  especially 
of  recent  months,  is  the  unrest  of  labor — the 
frequent  and  sometimes  at  least  seemingly  un- 
reasonable interruptions  of  activity,  with  the 
many  concurrent  evils.  The  sovereign  remedy 
for  these  and  similar  diseases  of  the  social 
body  was  stated  very  clearly  about  nineteen 
centuries  ago,  but  has  been  persistently  adul- 
terated or  rejected  by  selfish  and  self-seeking 
men.  The  broad  man,  the  great  engineer,  has 
laid  upon  him  a  large  measure  of  the  respon- 
sibility for  the  elaboration  of  the  details  of  the 
practical  application  to  present  day  relations 
of  man  to  man,  of  the  principle  of  doing  to  oth- 
ers as  one  would  have  others  do.  Neither  the 
narrow-minded  nor  the  ignorant,  nor  the  small- 
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Bouled  man  can  put  himself  at  the  view-point 
of  the  man  on  the  other  side  of  the  question. 

It  is  also  quite  difficult  it  not  impossible. 
for  obvious  reasons,  for  the  laborer  to  under- 
stand the  life  and  views  of  the  man  with  larger 
resources  and  greater  opportunities.  Rarely,  it 
ever,  can  he  "cross  over  to  the  other  side." 
But  the  more  favored  man  can  and  should  "go 
over  to  the  other  side,"  not  alone  to  get  the 
juster  and  more  comprehensive  view  of  "a 
problem,"  but  to  impart  somewhat  ot  his  larger 
information  and  clearer  ideas.  To  this  end  a. 
liberal  training  is  necessary;  much  ot  which 
may  come  in  the  course  of  active  experience, 
but  the  foundations  ot  which  must  be  laid  in 
the  schools.  As  President  Frank  W.  Gun- 
saulus,  of  Armour  Institute,  put  it  at  the  con- 
ference mentioned,  educators  should  resist  the 
commercialism  of  the  age  so  far  as  to  refuse 
to  turn  out  from  the  technical  schools  machines 
in  place  of  men.  "Hustling  has  come  to  be  a 
positive  disease.  God  save  us  from  strenuosity 
in  education.  Twenty-five  years  hence,  when 
we  get  our  poise,  we  are  going  to  ask  some 
awful  questions  with  regard  to  the  positive 
ferocity  with  which  we  are  seeking  for  stu- 
dents in  some  of  our  schools,  and  with  regard 
to  the  criminal  velocity  with  which  we  are 
pushing  them  out  into  life.  Schools  of  tech- 
nology must  give  the  culture  ot  soul  and  brain; 
the  whole  man  is  our  man.  We  can't  afford  to 
cut  off  the  top  in  instruction;  rather  let  us 
broaden  the  bottom.  Let  all  point  toward  man- 
hood; intellectual  method  is  better  than  infor- 
mation." 

From  many  sensible  statements  by  Dr.  Harry 
W.  Tyler,  of  the  Massachusetts  Institute  of 
Technology,  made  in  the  course  ot  a  paper  pre- 
sented at  the  same  conference,  the  following 
have  been  chosen:  "The  development  ot  pure 
and  applied  science,  the  increasing  complexity 
ot  applications  ot  the  physical  science  in  engi- 
neering and  industry  render  it  wholly  out  of 
the  question  to  give  the  essential  training  in 
a  thorough  manner  in  less  than  four  years,  as- 
suming that  the  candidate  has  at  the  outset  the 
best  preparation  which  a  boy  of  17  can  expect 
to  have  obtained.  The  average  boy  will  very 
often  find  it  important,  if  not  essential,  to  give 
five  years  to  the  professional  course.  The  boy 
can  be  presented  by  the  secondary  school  ade- 
quately prepared  for  a  professional  course  at 
about  18  years  of  age;  a  professional  course 
of  normal  scope  can  be  given  him  during  four 
years  of  earnest  work;  it  is  desirable  that  he 
should  be  ready  to  enter  his  profession  at  22, 
or,  with  some  margin  for  advanced  study  or 
Interruptions,  at  23.  Out  of  ten  students  who 
graduate  in  the  scientific  school,  perhaps  four 
would  have  been  greatly  benefited  by  an  ante- 
cedent academic  course;  three  more  would 
have  derived  some  benefit,  but  hardly  enough 
to  ottset  the  expenditure  of  time;  the  remain- 
ing three  would  have  suffered  h^rm  from  the 
demoralizing  possibilities  of  the  college,  or 
would  have  failed  on  account  of  natural  unfit- 
ness for  its  work." 

Furthermore,  these  relationships  of  man  to 
man  are  very  prominent  factors  in  the  dealings 
of  engineers  with  clients,  contractors  and  their 
engineering  assistants.  Much  friction  and 
many  delays  resulting  not  infrequently  In  physi- 
cal injury  to  the  work  and  considerable  finan- 
cial losses  could  be  avoided,  and  are  avoided, 
by  engineers  of  broad  sympathies,  keen  under- 
standing of  men  and  clear  perception  of  what 
is  essential.  For  men  of  such  training  and 
calibre  there  Is  large  demand  and  liberal  re- 
wards;' but  for  them  life  will  not  be  easy,  al- 
though It  win  be  well  "worth  while."  And  men 
of  this  stamp  will  accomplish  more  toward  com- 
manding for  the  profession  the  sincere  respect 
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of  all  the  people  than  any  number  of  resolu- 
tions and  codes  of  etiquette  or  even  imposing 
society  edifices,  important  as  these  latter  are. 


The    Value    of    Indicator    Diagrams    in 
Complicated  Engine  Diagnoses. 

The  value  of  the  indicator  as  an  instrument 
for  diagnosing  the  conditions  which  exist  in 
engine  cylinders  is  too  firmly  established  to 
merit  mention.  Its  diagrams  are  replete  with 
information  when  examined  by  an  experienced 
expert,  and  some  ot  the  deductions  which  can 
be  drawn  from  them  are  remarkable,  even  to 
men  familiar  with  cards  of  the  usual  type.  An 
instance  of  their  service  in  an  unusual  case  is 
worth  consideration  as  showing  to  young  engi- 
neers the  value  ot  becoming  acquainted  with 
all  classes  of  such  cards  and  the  causes  of  their 
peculiarities. 

Some  time  ago  a  15x23xl5-lnch  automatic 
compound  horizontal  receiver  engine,  running 
at  260  revolutions  a  minute,  developed  a  persisL- 
ent  knocking  and  grinding  in  the  cylinders. 
The  condition  was  bad  at  55  pounds  steam 
pressure  and  serious  at  75  pounds.  Indicator 
cards  were  taken,  which  showed  unusually  com- 
plicated lines.  With  a  friction  load  ot  53  horse- 
power, the  low-pressure  cylinder  developed  100 
horse-power  and  the  high-pressure  cylinder 
offered  a  resistance  of  47  horse-power.  When 
114  horse-power  was  furnished  by  the  engine, 
the  low-pressure  cylinder  developed  113 
horse-power  and  the  other  but  a  sin- 
gle unit.  When  the  load  was  raised  to  a  165- 
horse-power,  the  high-pressure  cylinder  was 
serving  as  a  drag  on  the  low-pressure  side  to 
the  extent  of  24  horse-power  more. 

The  diagrams  were  carefully  examined  by  a 
well-known  steam  engineeering  specialist,  and 
from  them  he  came  to  the  conclusion  that  the 
casting  of  the  cylinders  must  be  broken,  so  as 
to  permit  steam  to  pass  from  the  chest  of  one 
cylinder  to  that  of  the  other  without  taking  its 
usual  course.  The  cover  of  the  high-pressure 
chest  was  removed  and  both  valves  set  at  the 
center  position  so  as  to  cover  all  ports.  While 
in  this  condition  steam  was  admitted  to  the 
low-pressure  cylinder,  and  was  at  once  dis- 
charged from  the  open  chest,  althougli  there 
was  no  appearance  of  leakage  backward 
through  the  high-pressure  valve,  the  end  of 
which  could  be  seen.  Although  the  test  proved 
the  occurrence  ot  some  break,  it  gave  no  indica- 
tion of  its  place,  so  the  same  procedure  was 
followed  with  the  chest  of  the  low-pressure 
cylinder.  By  paying  special  attention  to  the 
direction  in  which  the  steam  was  escaping,  the 
source  of  the  trouble  was  finally  discovered. 

At  the  junction  of  the  diaphragm  between  the 
two  steam  chests  with  the  main  casting,  there 
was  a  crack  about  6  inches  long,  so  situated 
that  the  steam  in  the  high-pressure  chest 
tended  to  open  it.  The  higher  the  boiler  press- 
ure, the  greater  the  opening  and  the  more  seri- 
ous the  result.  The  effect  of  this  opening,  ad- 
mitting live  steam  directly  into  the  receiver, 
was  to  Increase  the  pressure  in  the  latter  and 
make  the  low-pressure  cylinder  perform  an  un- 
duly large  proportion  ot  the  work.  This  pro- 
duced an  excessive  compression  in  the  high- 
pressure  cylinder.  The  governor  acting  on  the 
high-pressure  valve  cut  off  the  steam  at  an 
early  point,  so  that  there  was  a  loop  in  the 
top  of  the  indicator  diagram.*  When  the  engine 
was  carrying  the  heaviest  load,  with  a  boiler 
pressure  of  75  pounds,  the  compression  ran  up 
to  120  pounds  and  steam  was  apparently  cut  off 
at  the  beginning  of  the  stroke. 

While  such  diagrams  are  probably  rare,  yet 
every  steam  power  specialist  finds  them  in  the 
course  of  his  investigations,  and  their  publication 
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would  be  of  general  interest.  Such  exceptional 
occurrences  are  too  often  regarded  as  engineer- 
ing freaks  of  little  permanent  value,  while  the 
contrary  is  true.  Examples  of  such  compli- 
cated cards  with  statements  ot  their  causes  will 
always  be  welcomed  by  this  journal  tor  publi- 
cation in  its  columns. 


The  National  Irrigation  Works. 


Members  of  the  American  Society  ot  Civil 
Engineers  who  attended  the  convention  at 
Washington  a  year  ago,  will  recall  the  many 
strong  statements  by  members  from  the  West 
concerning  the  desirability  ot  the  national  irri- 
gation act  which  was  then  practically  certain  of 
becoming  a  law.  The  bill  was  finally  approved 
on  June  17,  and  the  Department  ot  the  Interior 
has  taken  up  five  great  enterprises  under  its 
provisions.  National  aid  toward  irrigatian  has 
been  extended  so  frequently  and  on  such  a 
large  scale  in  other  countries  that  the  present 
Instance  of  it  is  not  an  experiment  in  any  sense 
of  the  word,  and  the  only  question  which  can 
arise  is  the  financial  one  ot  the  advisability  of 
a  loan  ot  national  money  or  credit  for  a  given 
project.  Consequently  the  fate  of  these  five 
initial  projects  deserves  to  be  watched  with  bpe- 
cial  attention,  as  they  will  serve  as  an  indica- 
tion of  the  value  ot  the  particular  form  of  na- 
tional assistance  to  which  the  country  is  now 
committed. 

The  act  applies  only  to  Arizona,  California, 
Colorado,  Idaho,  Kansas,  Montana,  Nebraska, 
Nevada,  New  Mexico,  North  Dakota,  Oklahoma, 
Oregon,  South  Dakota,  Utah,  Washington  and 
Wyoming.  AH  funds  received  from  the  sale  of 
public  lands  in  these  states  and  territories,  ex- 
cept certain  percentages  already  appropriated 
for  other  purposes,  are  set  aside  for  a  reclama- 
tion fund.  Its  purpose  is  stated  in  the  act  to 
be  the  payments  for  "the  examination  and  sur- 
vey tor  and  the  construction  and  maintenance 
of  irrigation  works  tor  the  storage,  diversion 
and  development  of  waters  for  the  reclama- 
tion of  the  arid  and  semi-arid  lands  in  the  said 
states  and  territories."  The  entire  execution 
of  the  works  is  apparently  left  wholly  in  the 
hands  of  the  Secretary  of  the  Interior,  who  is 
required  to  file  an  annual  report  on  the  work 
with  Congress,  but  seems  to  be  left  without 
other  control  in  his  management  of  this  great 
undertaking.  Whenever  he  feels  assured  that 
a  project  is  practicable,  he  is  authorized  to  let 
contracts  for  its  execution,  provided  there  is 
sufficient  money  in  the  reclamation  fund;  when 
the  contracts  are  let  notice  must  also  be  given 
of  the  area  of  public  land  which  the  works  will 
render  arable  and  of  the  charges  which  will  be 
collected  from  the  settlers  upon  this  land. 
There  will  be  not  more  than  ten  annual  pay- 
ments permitted  to  meet  these  charges,  and 
until  the  last  is  paid,  title  to  the  land  will  not 
be  given.  The  amount  of  the  charges  is  to  be 
so  fixed  that  their  total  sum  lor  any  one  dis- 
trict will  recoup  the  government  for  all  its  ex- 
pense in  constructing  the  irrigation  works  tor 
its  use.  The  lands  necessary  for  the  works 
themselves  may  be  obtained  either  by  with- 
drawing them  from  entry  or  by  condemnation 
proceedings.  The  lands  to  be  irrigated  are  not 
subject  to  the  land  laws  generally,  save  the 
homestead  act,  and  filings  made  under  the  lat- 
ter act  are  also  subject  to  the  reclamation  act. 

While  the  conditions  governing  the  choice  of 
locations  for  these  government  works  and , 
the  methods  to  be  followed  in  their  construc- 
tion seem  to  be  noticeable  for  their  absence, 
the  act  is  specific  enough  regarding  the  manner 
in  which  the  settler  must  pay  for  the  works  and 
the  steps  he  must  take  before  their  control 
is  turned  over  to  him.     No  water  will  be  fur- 


May  23,  1903. 


THE     ENGINEERING     RECORD. 


539 


nished  for  more  than  160  acres  belonging  to  a 
single  owner,  nor  to  land  on  which  the  owner 
does  not  reside,  either  immediately  or  in  the 
vicinity.  The  maintenance  of  the  iflinor  irri- 
gation works  remains  in  the  hands  of  the  In- 
terior Department  until  the  payments  have 
been  made  lor  the  major  portion  of  the  lands. 
When  this  time  arrives  the  management  passes 
to  the  irrigated  lands,  to  be  conducted  at 
their  expense,  under  a  form  of  organization  and 
governed  by  rules  and  regulations  acceptable  to 
the  Secretary  of  the  Interior.  The  title  to  and 
management  of  the  reservoirs  remain  with  the 
government  until  Congress  provides  otherwise. 

The  main  restrictions  on  the  Secretary's  ac- 
tion in  applying  the  provisions  of  this  act  are 
two  in  number;  he-  must  use  the  money  from 
the  sale  of  lands  in  one  state  or  territory  for 
.Irrigation  enterprises  beneficial  to  that  division 
of  the  country  so  far  as  possible,  and  nothing 
he  does  under  the  reclamation  act  must  be  con- 
trary to  the  laws  of  any  state  or  territory  relat- 
ing to  the  control,  appropriation,  use  or  distri- 
hution  of  water  used  in  irrigation  or  adverse  to 
vested  rights   acquired   under  these   laws. 

Under  this  act,  the  Secretary  of  the  Interior 
has  organized  an  engineering  corps  of  which 
Mr.  F.  H.  Newell,  M.  Am.  Soc.  C.  E.,  is  the 
chief,  and  Mr.  George  Y.  Wisner,  M.  Am.  Soc. 
C.  E.,  the  consulting  engineer.  Messrs.  A.  P. 
Davis,  M.  Am.  Soc.  C.  E.,  J.  H.  Quinton,  M.  Am. 
Soc.  C.  E.,  H.  A.  Storrs  and  W.  E.  Swift  are 
among  the  leading  members  of  the  staff,  which 
has  been  drafted  mainly  from  engineers  whose 
■work  with  the  U.  S.  Geological  Survey  and  in 
connection  with  irrigation  enterprises  has 
demonstrated  their  fitness  for  the  service.  The 
five  projects  which  have  been  undertaken  are 
the  Sweetwater  development  in  Wyoming,  the 
Milk  River  development  in  Montana,  the  Gun- 
nison development  in  Colorado,  the  Truckee  de- 
velopment in  Nevada,  and  the  Salt  River  de- 
velopment in  Arizona.  There  is  a  sixth  project 
•which  is  slated  for  immediate  consideration, 
the  Gray  Bull  reservoir  development  in  Wyo- 
ming. 

The  construction  of  these  works  has 
not  been  definitely  determined,  for  there  are 
necessary  rights  to  be  secured  and  private 
claims  to  be  adjusted  in  a  manner  complying 
with  the  act,  before  contracts  can  be  executed. 
Each  of  these  projects  presents  features  which 
differentiate  it  strongly  from  the  others,  so 
that  by  the  time  all  of  them  are  carried  out, 
the  operation  of  the  act  will  have  been  subject- 
ed to  a  quite  serious  test. 

This  national  irrigation  act  has  been  crit- 
cised  very  strongly.  Its  passage  has  been 
attributed  to  the  most  powerful  railway  lobby 
ever  sent  to  Congress.  It  has  been  claimed 
that  engineers  lent  their  assistance  to  its  pas- 
sage in  consideration  of  future  rewards  in  the 
shape  of  engagements  for  professional  services. 
Such  assertions  are  still  made,  but  The  En- 
gineering Record  hopes  that  the  last  of  them 
has  been  uttered.  Now  that  the  bill  has  be- 
come a  law,  it  is  the  duty  of  all  engineers  and 
others  who  favored  it  to  assist  in  all  ways  in 
making  its  operations  serve  the  welfare  of  the 
great  arid  and  semi-arid  regions.  It  is  the  duty 
of  those  who  fought  the  bill  to  refrain  from 
obstructing  the  operation  of  the  act;  it  is  pos- 
sible that  their  objections  were  founded  on 
erroneous  data  or  were  due  to  hasty  considera- 
tion. Now  that  the  bill  is  a  law  it  is  certainly 
the  duty  of  everyone  to  allow  its  friends  to 
show  that  they  can  accomplish  under  its  very 
liberal  provisions  the  good  results  which  they 
promised.  It  is  deeply  to  be  desired  that  these 
results  can  be  secured,  for  the  occupation  of 
the  country's  present  extent  of  arable  land  is 
rapidly  becoming  an  accomplished  fact 


Notes  and  Comments. 


The  General  Asphalt  Company  filed  its  in- 
corporation papers  at  Trenton  on  May  19,  the 
incorporators  and  temporary  directors  being 
Messrs.  Samuel  B.  Lawrence,  John  B.  Summer- 
field,  Alfred  T.  Davidson,  R.  J.  Wortendyke  and 
Henry  A.  Bingham.  These  gentlemen,  met  on 
the  same  day  and  elected  Mr.  Lawrence  presi- 
dent, Mr.  Wortendyke  secretary,  and  Mr.  Ar- 
thur W.  Sewall  treasurer.  This  is  the  corpora- 
tion which  is  to  take  over  the  assets  of  the 
National  Asphalt  Company  and  the  Asphalt 
Company  of  America,  which  were  recently 
bought  by  Mr.  Henry  C.  Everdell,  acting  in  its 
interests. 


The  Stand-Pipe  forming  a  part  of  the  water 
works  of  Attleborough,  Mass.,  was  emptied, 
cleaned  out  and  inspected  in  July,  19(i2.  Ac- 
cording to  the  annual  report  of  the  board  of 
water  commissioners,  it  was  found  to  be  some- 
what pitted  with  rust,  but  seemed  sound,  with 
no  signs  of  settling  of  the  foundations.  This 
stand-pipe,  which  was  described  in  The  Engi- 
neering Record  of  February  27,  1892,  was  built 
in  1890,  so  that  it  has  now  been  in  use  for  over 
12  years.  It  is  30  feet  in  diameter  and  125  feet 
high. 

Investigations  of  Underground  Waters  in  two 
States  have  been  undertaken  by  the  United 
States  Geological  Survey.  All  available  data 
relating  to  springs,  wells  and  geologic  condi- 
tions affecting  subsurface  supplies  will  be  col- 
lected and  studied  with  the  idea  of  securing 
results  of  practical  value  to  present  or  prospec- 
tive well  owners.  The  work  in  Connecticut 
will  be  in  charge  of  Dr.  Herbert  E.  Gregory,  of 
Yale  University,  and  that  in  Michigan  will  be 
done  by  Mr.  W.  F.  Cooper  under  the  super- 
vision of  Dr.  A.  C.  Lane,  State  geologist.  The 
value  of  such  investigations  and  studies,  when 
well  done,  is  so  great  that  it  is  gratifying  to 
notice  the  broad  way  in  which  the  Survey  is 
taking  up  the  undertaking.  Ground  water  sup- 
plies are  unpopular  in  this  country,  compared 
with  Great  Britain  and  Germany,  yet  they  are 
a  source  which  must  eventually  be  developed. 


The  New  Engineering  Building  of  the  Uni- 
versity of  Pennsylvania  is  to  be  a  three-story 
and  basement  buck  structure,  300  feet  long, 
160  feet  .deep  and  provided  with  40  and  50-foot 
wings.  The  total  floor  space  in  the  building 
will  be  127,000  square  feet.  The  basement  will 
contain  the  mechanical  plant  for  warming  and 
ventilating,  together  with  locker  rooms  and  a 
few  laboratories  and  storage  spaces.  On  the 
first  floor  will  be  the  main  offices,  a  small  foun- 
dry, metal  and  wood-working  shops,  and  lab- 
oratories for  electric,  mechanical,  cement  and 
hydraulic  investigations.  The  last-named  will 
include  an  8-inch  well  100  feet  deep,  for  testing 
various  forms  of  deep  well  pumps  and  air  lifts. 
The  second  floor  will  contain  the  library,  reci- 
ttition  and  drawing  rooms,  a  small  .electrical 
laboratory  for  alternating-current  work  exclu- 
sively, and  an  assembly  room  for  the  students. 
The  third  floor  will  contain  museums,  drafting 
rooms  and  small  assembly  halls  for  the  en- 
gineering societies,  together  with  private  rooms 
for  the  instructors.  It  is  expected  that  the 
building  will  be  ready  for  use  in  eighteen 
months. 


as  follows:  May  6,  0.89  Inch;  7,  0.8  inch; 
8,  0.85  inch;  9,  0.19  inch;  10,  0.31  Inch; 
11,  0.55  inch;  12,  1.17  Inches;  13,  8.42  inches 
up  to  noon.  The  greater  part  of  the  last 
day's  rainfall,  4.21  inches,  fell  within  2% 
hours,  and  coming  at  a  time  when  all  the 
streams  were  already  full,  it  produced  the 
floods  mentioned.  Some  other  authentic  rec- 
ords given  by  Mr.  Mitchell,  are  the  following: 
Washington,  D.  C,  June  1881,  2.34  inches  in  37 
minutes.  Indianapolis,  July,  1876,  2.4  inches  in 
25  minutes;  Biscayne  Bay,  Fla.,  March,  1874,  4.1 
inches  in  30  minutes;  Newton,  Pa.,  August, 
1843,  5.5  inches  in  40  minutes;  Sandusky,  O., 
July,  1879,  2.25  inches  in  15  minutes;  Embar- 
rass, Wis.,  May,  1881,  2.3  inches  in  15  minutes; 
Galveston,  Tex.,  June,  1871,  3.95  inches  in  14 
minutes;  Concordia,  Pa.,  August,  1843,  16 
inches  in  3  hours.  Such  enormous  downpours 
are  of  rare  occurence,  and  it  is  rather  important 
to  recall  in  considering  them  that  the  courts 
of  final  resort  in  several  states  have  ruled  that 
an  engineer  is  not  called  upon  to  provide  drain- 
age facilities  for  such  extremely  rare  storms. 


The  Gas  Engine  Plant  at  the  large  cement 
works  at  lola,  Kan.,  operated  by  the  lola  Port- 
land Cement  Company,  is  to  be  increased,  a 
fact  which  merits  particular  notice  because  it 
was  asserted  at  the  time  the  mills  were  built, 
a  few  years  ago,  that  this  type  of  prime  motor 
would  surely  fail  to  answer  the  severe  require- 
ments of  cement  manufacture.  The  recent  plac- 
ing of  an  order  for  additional  equipment  com- 
pletely disproves  this  assertion.  When  the  ad- 
dition is  completed  the  power  plant  will  com- 
prise six  engines  of  280  horse-power  each,  driv- 
ing crushers,  five  of  125-horse-power  each  driv- 
ing kilns,  and  two  smaller  engines.  All  are  of 
the  Westinghouse  type,  and  use  natural  gas. 
The  machinery  in  general  is  arranged  in  groups 
on  sections  of  countershafting  driven  by  a  sin- 
gle engine,  either  direct-connected  or  used  with 
a  rope  drive.  This  installation  is  unusual  in 
size  as  well  as  difficulty  of  service,  and  its  suc- 
cess must  be  equally  pleasing  to  the  builders 
of  the  mills  who  undertook  what  many  critics 
termed  great  risks  and  to  the  makers  of  the 
engines. 


A  Remarkable  Series  of  Rainfalls  flooded  a 
large  part  of  Jacksonville,  Fla.,  last  week,  so 
that  one  of  the  streets  was  submerged  to  such 
a  depth  that  boats  alone  could  furnish  transpor- 
tation. The  precipitation  is  given  by  Mr.  A.  J. 
Mitchell,   the   local    Weather   Bureau  Director, 


The  Technolexlcon,  the  technical  dictionary 
in  English,  German  and  French,  which  the  So- 
ciety of  German  Engineers  undertook  in  1901 
to  compile  and  publish,  is  progressing  very 
satisfactorily.  Dr.  Hubert  Jansen,  the  editor, 
states  that  42  English  and  American  societies, 
272  German  and  27  French  are  now  helping 
in  the  work  in  one  way  or  another,  and  2,185 
individuals  or  corporations  have  furnished  as- 
sistance. Among  the  American  companies 
which  are  taking  part  In  the  work  may  be  men- 
tioned the  Westinghouse  Air  Brake  Company, 
the  Trenton  Iron  Company,  the  B.  F.  Sturte- 
vant  Company,  the  Thomas  D.  West  Company, 
Manning,  Maxwell  &  Moore,  and  the  Fairbanks 
Company.  The  time  for  receiving  contributions 
will  not  close  until  next  year,  so  all  who  feel 
disposed  to  assist  in  this  useful  undertaking 
but  have  not  yet  done  so,  still  have  an  oppor- 
tunity for  giving  their  aid.  The  scope  and  meth- 
od of  compilation  of  the  dictionary  have  been 
explained  in  past  issues  of  this  journal,  so  it  is 
only  necessary  to  remind  the  reader  that  con- 
tributions in  one  language  are  acceptable,  al- 
though those  in  two  or  three  languages  are  of 
the  most  service.  Contributions  of  words  and 
trade  catalogues  in  all  technical  branches  and 
handicrafts  are  welcomed.  Full  information  on 
this  head,  together  with  books  for  fllling  out 
with  words  and  their  deflnitions  can  be  ob- 
tained from  Dr.  Jansen,  whose  address  is  Doro- 
theenstrasse  49,  Berlin. 
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A  Tall  Concrete-Steel  Office  Building. 


The  development  of  the  steel-framed  tall 
office  building  has  been  followed  in  these  col- 
umns by  numerous  articles  since  the  first  ex- 
amples were  constructed,  less  than  twenty 
y&rs  ago.  Cast-iron  columns  and  independent 
walls  have  practically  disappeared,  and  the 
framework  is  made  up  of  rows  of  columns  from 
10  to  20  feet  apart.  The  walls  are  mere  curtains 
carried  at  every  story  by  girders  on  the  ex- 
terior columns,  and  the  floors  and  roofs  are 
made  with  various  kinds  of  fireproof  arches  and 
slabs  supported  by  steel  beams  and  girders.  To 
secure  strength,  durability  and  resistance  to  fire 
the  steel  framework  is  designed  to  carry  the 
entire  live  and  dead  loads  of  the  building  and 
contents,  and  the  stresses  due  to  wind,  vibra- 
tion and  impact  are  provided  for  by  additional 
systems  of  bracing  between  the  columns  and 
girders  or  by  specific  excesses  of  section  in  the 
steel  members.  In  order  to  protect  the  steel 
against  corrosion,  flame  and  water  it  is  also 
necessary  to  provide  throughout  complete  in- 
sulation. This  system  of  construction  thus  in- 
cludes at  least  three  classes  of  members  and 
materials  with  different  functions  and  a  great 
multiplicity  of  parts  and  connections. 

Reinforced  concrete  has  recently  made  rapid 
progress  in  applications  to  factories,  ware- 
houses and  heavy  floors,  and  the  results  have 
been  such  that  it  is  deemed  by  some  to  be  suit- 
able for  tall  office  buildings.  The  advantage 
claimed  for  this  work  is  that  the  structure  is 
practically  a  monolith  of  artificial  stone,  form- 
ing continuous  surfaces  throughout  all  parts  of 
the  building,  without  other  joints  and  separa- 
tions than  are  requisite  for  the  architectural 
features  and  for  temperature  movements.  The 
foundations,  columns,  beams,  girders,  floor  sur- 
faces, walls,  principal  partitions  and  roof  will 
be  built  of  concrete  with  steel  reinforcement. 

The  Ingalls  building,  Cincinnati,  is  designed 
for  ordinary  commercial  purposes  with  a  bank 
and  stores  in  the  lower  portion  and  offices 
above.  Preliminary  comparative  estimates  and 
designs  Sot  skeleton  steel  construction  and  for 
reinforced  concrete  construction  indicated  that 
the  latter  was  somewhat  cheaper,  and  after 
consideration  of  the  intrinsic  merits  of  both 
systems,  competitive  bids  were  received,  and 
the  contract  was  awarded,  by  Elzner  and  An- 
derson, the  designing  and  supervising  archi- 
tects, to  the  lowest  bidder,  W.  H.  Ellis  &  Com- 
pany, of  Cincinnati,  for  a  structure  entirely  of 
reinforced  concrete,  equaling  in  every  respect 
the  requirements  for  a  steel  frame  building. 
The  building  will  be  about  50  feet  wide  and  100 
feet  deep  with  fifteen  stories,  besides  the  base- 
ment and  attic,  and  will  have  a  height  of  about 
210  feet  above  the  curb.  The  contract  price 
for  the  building  and  interior  finish  and  trim 
complete,  exclusive  of  the  mechanical  installa- 
tion. Is  about  $400,000.  The  details  of  the  con- 
crete construction  have  been  worked  out  by 
Mr.  Henry  N.  Hooper,  engineer  for  the  Ferro- 
concrete Construction  Company,  of  Cincinnati, 
who  are  building  the  concrete  work  under  the 
Ransome  patents.  Operations  at  the  site  were 
commenced  in  October,  1902,  and  the  building 
has  been  carried  up  to  the  eighth  story  above 
the  ground,  and  is  now  progressing  at  the  rate 
of  one  story  every  twelve  days.  The  work  is 
of  great  interest  and  importance  on  account  of 
the  features  of  design  and  the  special  details, 
and  because  it  is  the  first  tall  building  of  this 
type.  It  will  therefore  be  fully  described  and 
illustrated  from  data  recently  received  from 
the  architects  and  contractors. 

The  construction  is  simple.  It  consists  of 
Bolld  columns,  beams  and  slabs  of  concrete 
carefully    bonded    together  at    joints   of  suc- 


cessive operations  and  reinforced  throughout 
with  square  cold-twisted  steel  rods,  calculated 
and  arranged  to  take  tensile  stresses  and  pro- 
portioned to  develop  the  full  compressive 
strength  of  the  concrete,  as  well  as  to  form 
bonds  between  consecutive  portions  of  the  con- 
crete. In  general,  the  character  of  the  columns, 
beams  and  slabs  corresponds  with  those  illus- 
trated in  the  descriptions  of  the  Pacific  Coast 
Borax  Factory,  the  Mineola  Court  House  and 
the  St.  James  Church,  all  of  which  were  built 
under  the  Ransome  system  and  were  described 
in  the  issue  of  The  Engineering  Record  of  July 
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concrete.  The  exterior  window  casings  and 
sashes  are  of  sheet  iron  and  the  interior  trim 
of  the  upper  stories  is  of  Keene's  cement  fin- 
ished in  white  enamel  paint,  differing  from  the 
usual  finish  of  office  buildings.  The  main  in- 
terior partitions  are  built  with  hollow  tile  to 
avoid  unnecessary  weight,  and  the  other  parti- 
tions are  made  in  the  usual  manner  with  wood- 
en panels  and  glazed  windows.  The  elevator 
shafts  and  stair  wells  are  enclosed  by  tile  par- 
titions and  the  stairs  are  built  of  reinforced 
concrete. 

The  building  was  calculated  to  resist  an  as- 
sumed horizontal  wind  pressure  of  30  pounds 
per  square  foot  on  the  exterior  wall  surface 
more  than  50  feet  above  the  street  level,  but 
no  pressure  was  assumed  below  that  height. 
The  roof  was  calculated  for  a  live  load  of  40 
pounds  per  square  foot,  and  all  the  floors  above 
the  second  story  were  calculated  for  60  pounds 
per  square  foot.  The  first  floor  was  calculated 
for  200,  and  the  second  floor  for  80  pounds.  In 
the  attic  and  fifteenth  story  the  full  floor  load 
was  assumed  to  be  carried  by  the  columns.  For 
each  succeeding  floor  downwards  the  columns 
were  assumed  to  carry  5  pounds  less  per  square 
foot  of  floor  surface,  so  as  to  have  loads  re- 
duced finally  to  5  pounds  for  the  fourth  story 
and  to  nothing  additional  for  the  third  story. 
The  second  floor  was,  however,  assumed  to 
transmit  a  live  load  of  40  pounds  per  square  foot 
to  the  columns,  and  the  first  and  mezzanine 
floors  to  transmit  their  full  loads  of  200  pounds 
and  60  pounds  respectively  to  the  columns 
which,  of  course,  were  calculated  to  carry  the 
full  dead  load  of  all  floors. 

The  1:2:4  Portland  cement  concrete  was  con- 
sidered to  have  enough  mortar  to  give  an  excess 
of  15  per  cent,  above  the  volume  of  all  the 
voids  between  the  pieces  of  crushed  stone, 
which  were  required  to  pass  a  1-inch  screen. 
The  concrete  was  calculated  to  be  subject  to 
compressive  strains  only  and  to  work  under 
unit  loads  of  600  pounds  per  square  inch  for 
the  floor  slabs,  750  pounds  for  the  columns  up 
to  the  tenth  floor  and  500  pounds  for  the  col- 
umns in  the  upper  stories.  The  cement  had 
tensile  strengths  of  175,  500  and  600  pounds 
per  square  inch  for  one,  seven  and  thirty-day 
samples  respectively.  The  concrete  was  re- 
quired to  have  a  compressive  strength  of  2,000 
pounds  per  square  inch  when  thirty  days  old. 

Mild  steel  was  used  throughout  and  the  ad- 
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30,  1898;  December  7,  1901,  and  May  5,  1900. 
The  principal  difference  between  this  building 
and  those  mentioned  is  that  here  the  walls  are, 
in  most  places,  solid  without  air  spaces  or  flues, 
that  the  floors  above  the  basement  are  uniform- 
ly covered  with  a  wooden  wearing  surface,  ex- 
cept in  halls,  corridors  and  lavatories,  and  that 
the  walls  are  many  of  them  finished  with  mar- 
ble facing  and  marble,  brick  and  terra  cotta 
exterior  mouldings,  anchored  and  bonded  to  the 


hesion  of  the  concrete  to  it  was  assumed  to  have 
a  value  of  100  pounds  per  square  inch  for  work- 
ing stress  and  500  pounds  for  ultimate  strength. 
The  compression  rods  in  the  columns  and  the 
untwisted  tension  rods  were  proportioned  for 
working  stresses  of  16,000  pounds  per  square 
inch  and  an  ultimate  strength  of  64,000  pounds. 
The  Ransome  twisted  square  steel  bars  were 
proportioned  for  working  stresses  of  20,000 
pounds   per   square  inch   and   for   an   ultimate 
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strength  of  80,000  pounds  per  square  inch, 
which  it  was  assumed  had  been  developed  by 
the  cold  twisting  process. 

The  solid  concrete  slabs  forming  the  side- 
walk and  some  of  the  basement  rooms  were  fin- 
ished with  a  1-inch  coat  of  2:3  mortar  made 
with  Portland  cement  and  fine  granite  screen- 
ings. The  surfaces  were  troweled  smooth,  di- 
vided-into  4-foot  squares  with  rounded  V-joints 
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All  of  the  footings  are  of  reinforced  concrete 
on  the  level  surface  o(  sand  and  gravel  with  a 
calculated  bearing  capacity  of  about  20,000 
pounds  per  square  foot,  but  loaded  to  a  maxi- 
mum of  only  10,000  pounds  of  dead  and  live 
load.  The  footings  of  the  party  walls  are  con- 
tinuous beds  of  concrete  ly^  feet  wide  on  the 
inner  sides,  where  they  are  6  inches  thick  at 
the  toe,  and  slope  at  a  flat  angle  to  the  base 
of  the  wall,  where  they  are  2  feet  thick.  They 
carry  20-inch  concrete  walls   3%   feet  high  to 
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V;rinch  horizontal  bars  near  the  outer  and  inner 
surfaces  of  the  wall  1%  inches  above  and  be- 
low the  window  openings.  The  bars  are  made 
in  27-foot  lengths  with  the  ends  lapped  21 
inches  and  wired  together.  Single  i^-lnch 
square  vertical  bars  27  feet  long  are  placed 
near  the  front  and  rear  surfaces  of  the  con- 
crete 2  inches  from  each  edge  of  each  window 
opening.  Those  between  the  windows  extend 
through  two  stories  and  lap  joints  at  the  floor 
lines.  The  alternate  sets  at  the  columns  or 
piers  between  windows  are  of  the  same  length, 
but  have  their  joints  staggered  with  the  first 
sets  and  terminate  in  the  middles  of  the  stories 
where  the  ends  do  not  lap  but  are  spliced  by 
short  bars  wired  to  them. 

The  flrst  three  stories  are  faced  with  white 
Vermont  marble  secured  to  the  concrete  by 
wrought  iron  anchors  and  resting  on  concrete 
projections  reinforced  by  horizontal  anchor 
rods  bedded  in  the  concrete,  as  shown  in  the 
detail  section.  A  similar  construction  is  pro- 
vided for  the  projecting  belt-course,  26  Inches 
wide,  at  the  third  floor.  Above  this  point  the 
walls  are  faced  with  3x9-inch  grey  enameled 
bricks  4  inches  thick  resting  on  similar  con- 
crete ledges  made  at  each  story  by  a  3-inch  pro- 
jection of  the  floor  slab:  the  remaining  inch  is 
covered  by  a  thin  brick  and  all  the  facing  is 
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Details  of  Concrete-Steel  Walls  and  Coltimns,  Ingalls  Building,  Cincinnati. 


%  Inch  wide  made  with  a  special  tool  and  filled 
-with  asphalt,  and  the  entire  surface  was  sprin- 
kled with  granite  screenings  before  the  cement 
had  set.  The  concrete  roof  surface  will  be  cov- 
ered with  four  layers  of  heavy  tar  felt  laid  in 
coal  tar  pitch  and  covered  with  1%  inches  of 
cement  mortar,  as  above  described,  having  a 
%-inch  finishing  coat  of  1:2  Portland  cement 
mortar. 

The  floors  are  carried  partly  by  the  exterior 
-walls,  but  mainly  by  concrete  columns  adjacent 
to  the  party  walls,  by  concrete  columns  and 
piers  In  the  street  walls  and  by  a  longitudinal 
row  of  interior  concrete  columns  from  16  to  17 
feet  apart.  The  foundations  extend  down  to  a 
-uniform  depth  of  about  24  feet  below  the  curb, 
except  at  one  end,  where  a  few  of  them  are  a 
little  higher  and  the  excavation  is  not  so  deep. 


the  level  of  the  cellar  floor,  and  support  the 
concrete  side  walls  of  the  new  building,  which 
are  about  4  inches  thick,  up  to  the  tops  of  the 
adjacent  buildings,  and  are  laid  close  Against 
their  walls.  The  other  exterior  walls  have  a 
uniform  thickness  from  top  to  bottom  of  8 
inches  of  concrete  faced  with  about  4  inches 
of  marble  or  brick. 

The  walls  of  the  two  street  fronts  have  near- 
ly half  of  their  area  composed  of  windows  about 
5  feet  wide,  7%  feet  high  and  1  foot  apart  in 
the  clear,  arranged  in  pairs  in  panels  formed 
by  the  floors  and  wall  columns,  thus  reducing 
the  wall  substantially  to  a  series  of  piers  con- 
nected by  comparatively  narrow  horizontal 
zones  of  concrete  at  the  floor  lines  and  with 
narrow  vertical  strips  of  concrete  between  the 
windows.    This  concrete  is  reinforced  by  single 


secured  by  wire  anchors  built  into  the  concrete 
as  the  latter  is  laid.  The  column  footings  are 
rectangular  in  plan,  and  those  for  single  col- 
umns are  from  9%  to  12%  feet  square  with 
pyramidal  sides,  as  shown  in  the  detail  draw- 
ing. The  lower  surface  is  reinforced  by  two 
tiers  of  %-inch  longitudinal  and  transverse  bars 
about  6  inches  apart  in  each  direction.  The 
footings  vary  from  about  28  to  40  inches  in 
depth,  and  have  horizontal  upper  faces  from 
3V4  to  5  feet  square  to  receive  the  cast  iron 
pedestals  for  the  columns.  Footings  employed 
at  a  number  of  points  to  carry  two  columns 
each  and  designed  as  inverted  beams  are  con- 
structed with  a  rectangular  base  with 
a  wide  batter  on  the  long  sides  and  a  narrow 
one  on  one  or  both  ends  and  having  a  center 
wall  or  rib  with  a  horizontal  surface  on  which 
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the  cast  iron  column  pedestals  are  seated.  Both 
the  base  and  upper  surface  are  reinforced  by 
longitudinal  and  transverse  horizontal  rods  and 
the  rib  Is  further  strengthened  by  short  verti- 
cal rods,  as  indicated  in  the  enlarged  cross- 
section  through  the  upper  part. 

Cast-iron  pedestals  with  transverse,  longi- 
tudinal and  diagonal  webs  have  solid  bases  as 
indicated  in  the  detail,  which  is  a  drawing  for 
ten  pedestals,  the  remaining  thirteen  being  sim- 
ilar to  these  but  varying  in  their  dimensions. 
These  pedestals  are  seated  on  the  tops  of  the 
concrete  footings,  and  the  spaces  between  their 
webs  are  filled  solid  with  concrete,  which  seals 
them  and  is  integral  with  that  in  the  body  of 
the  columns.  The  columns  have  rectangular 
cross-sections  with  vertical  twisted  steel  rein- 
forcement rods  and  large  round  rods,  intended 
to  take  part  of  the  compression,  and  seated  on 
the  planed  upper  surfaces  of  circular  discs  pro- 
jecting from  the  tops  of  the  cast-iron  pedestals. 
The  twisted  column  rods  for  tension  developed 
by  wind  stresses  are  mainly  1  inch  square,  and 
are  cut  in  27-foot  lengths  lapping  21  inches, 
and  wired  together  at  splices  so  as  to  be  con- 
tinuous from  foundation  to  roof.  The  columns 
are  also  reinforced  by  horizontal  bars  1,2-inch 
square  and  about  6  inches  apart.  These  are 
bent  to  form  rectangles  about  3  inches"  smaller 
than  the  outside  dimensions  of  the  column  and 
have  their  ends  lapped  about  12  inches  and 
wired  together.  The  columns  are  from  30  to  38 
inches  wide  at  the  bottom  and  are  of  uniform 
size  up  to  the  tenth  floor,  above  which  they,  are 
all  12  inches  square.  Their  reinforcement  bars 
diminish  in  size  up  to  the  tenth  floor,  above 
which  they  are  omitted. 

The  longitudinal  line  of  interior  columns  di- 
vides the  building  into  unequal  portions,  one 
of  which  is  17%  feet  wide  and  is  chiefly  occu- 
pied by  the  elevator  shaft,  stair  halls  and  main 
corridor,  and  has  a  special  arrangement  of 
floor  beams  and  girders  to  provide  for  this  con- 
struction. The  remainder  of  the  floor  area  is 
a  rectangle  about  33  feet  wide  and  100  feet 
long.  Here  the  floors  are  supported  by  the 
walls  and  by  five  main  transverse  girders  and 
longitudinal  girders  on  the  column  lines  and  at 
the  centers  of  the  transverse  girders,  as  indi- 
cated In  the  general  fioor  plan,  which  is  typical 
of  all  floors  from  the  first  to  the  attic  inclusive. 
The  main  girders  have  at  their  ends  vertical 
extensions  like  kneebraces  built  integral  with 
them  and  with  the  columns  and  walls  so  as  to 
provide  strength  for  shearing  stress  and  give 
rigidity  to  the  structure.  They  are  finished 
with  coved  surfaces  so  as  to  form  part  of  the 
ceiling  panels  and  are  reinforced  by  diagonal 
rods  built  Into  the  walls,  columns  and  girders, 
as  indicated  in  the  diagram. 

The  girders  are  reinforced  with  top  and  bot- 
tom horizontal  tension  bars  and  vertical  stir- 
rups, which  differ  somewhat  in  arrangement 
and  dimensions  for  different  girders,  but  sub- 
stantially conform  to  the  sizes  and  positions 
'Shown.  The  longitudinal  girders  are  similar  to 
the  transverse  ones,  but  smaller  as  shown  In 
the  general  transverse  section.  Both  longi- 
tudinal and  transverse  girders  are  made  mono- 
lithic with  the  floor  slabs  and  have  the  angles 
with  them  filleted  so  as  to  reduce  them  to  45 
degrees.  The  floor  slab  has  a  varying  thickness 
of  from  3  to  5  Inches,  and  is  reinforced  with 
different  sets  of  horizontal  transverse  and  longi- 
tudinal %-lnch  steel  bars,  arranged  as  Indicated 
In  the  general  diagram  and  spaced  differently 
In  the  different  numbered  panels.  Most  of 
them  are  12  inches  apart  on  centers  transverse- 
ly and  15  Inches  apart  longitudinally.  The 
transverse  girders  are  from  16  to  20  inches  in 
width  and  are  all  27  inches  deep,  Including  the 


thickness  of  the  floor  slab,  except  in  the  base- 
ment where  they  are  36  inches  deep.  The 
longitudinal  girders  are/rom  9  to  12  inches  in 
width  and  are  18  inches  deep  including  the 
thickness  of  the  floor  slab.  The  vertical  U-bars 
in  the  beams  and  girders  are  of  three  sorts, 
those  with  plain  ends  which  have  their  loops 
turned  upwards  alternating  with  those  having 
the  loops  turned  downwards  and  with  others 
which  have  the  ends  projecting  nearly  at  right 
angles  so  as  to  engage  the  floor  slab,  as  shown 
in  the  enlarged  cross-section. 

On  the  street  fronts,  the  basement,  floor  canti- 
levers about  1  foot  beyond  the  face  of  the  ex- 
terior wall  to  support  the  marble  facing  and 
the  edge  of  the  sidewalk  floor  which  is  com- 
posed of  glass  lenses  set  in  a  frame  of  rein- 
forced concrete  and  carried  at  the  opposite  side 
on  a  reinforced  concrete  girder  in  the  vault 
roof.  The  concrete  outer  walls  of  the  sidewalk 
vaults  are  strongly  reinforced  with  vertical  and 


curved  on  the  under  side  to  form  a  regular 
soffit  for  the  ceiling  below.  At  the  sides,  the 
concrete  is  carried  up  in  vertical  parapets  to 


2-1  Rods'. 


Z-i'Rods 


ijQ.Diu_DD_ 

i!  1  I 


1 


^e*  Floor  _ 


:■.!*»  „ 


retaining  walls  for  ^   1  'f~J  \      t^f^i    if    JV~l  j 

a  heavy  earth  pressure.     At  the  corners  of  the  -'^- Jj|^-jLJ|=Jl.jL[!Lj|.J 

building  these   walls   are    locked    together   by    e-j-foc/s '^'_     ''.I — il —  V"! —  j^^^^asa 


transverse  rods,  as  shown  in  the  diagram,  and    ^'^'"'^^^Hizsjzdt  ^ 

are  buttressed  to  serve  as  retaining  walls  for  ^  "li  ll     ^1    if 


i      I    H-^'/Ms.':: /2^'Hodf\\ /Z-^'frbd^i  \\\\/2-%' 
,       1  6         !!       S        111        4         ;'  |i]l«3rfs. 


* 


r-ip: 


.^s^^-r-T,--|gi-rr-Tjti^ 


ir 


w^ 


'1^-%'Roals,  'i/J-?>'  Rods 

*-- — -^^-^^-|^  - -*- -irii{1-t-:i— ^  f  n-t--*» 

lli         S    i|iill   I    i!       5!      ■!       « 


\  5'Floor 


1|  Ccrvfrefe     Flo<^r\>\\Thrckfvp33  -  S'   '[ 


Ig^  jM-ii'mdsj^  Well    1 1>^ . 


i r-tj " 

I  I 


—  i-23^-' 


^^ 


y/^  Floor 


Reinforcement   Rods  in  port 
of  Vine  Street  Wall. 


~J 


Plan  ofl  Third +0  Attic  Floors  inclusive. 

F 


± 


-I7'lli'- 


-le'oi' 


->f; w'o^j-- 


Section  E-F.  Third  to  Rfteonth  Floors  inclusive 
-le'oi'- >(<- 16'Oi'- >t '7'/^*-- 


Enlarged     Secfion.    A-B, 


m 


'fa/rcase  l^^l/. 


f?e,/nforcein^  Rods  not  shown 


if§^^^ 


Enloircied      Section     G'H. 
Third    io   Attic  Floors  inclusive 


-g'li'-- -><  s'lOrf 


mndo^  A'0.5    5- Thick 


Tinac 

I 

'^'^       J-X-L-L- LLJ_J_L!_ 


At?  //  A-'Thiok 
Ik'*! 


Windoiv 


NoG     S' Thick. 


Top    View  of  Moin  Girder 


4- 

m  12   S'Th/ck 


mi. 


pL_  ,1"  •  m 


Bottom  View  of   Main  Girder. 


0'        2' 


6'        8' 


Scale. 


I'ond  /V 
/     Rods 


i'u-Rod^.~ 


'  i  -  Cohmn  Rods 

i!\i>r  ifM^!-.  1  ■  r.'    |.  ■.■i.r..[.'  .   -  iM.m-i  iNj^TTj^ 
-I:^:4jj-jj^L-L-j--±jJ.-,i.,^L_,i-_iiJjj:j^>i^LLi 

-'■       y  Column     ^  <- -    ' 

.■«----:^[^^--- 

.'!!",  ■Jill     ■ 


Scote  ■for 
Zrilorq&d  Sections 
--.'     3,    Qt    3,    12/ 


2-V 


^iO 


M411 


2^"- 


Column 
Rods. 


iU^ 


i'Mi 


Bearing  Rods.-^   Section  c-c. 
Enlarged 
Mom     Girders^ 


<-X--. 


Section  A- A 
Enlaraec/ 


Details  of  Girder  and  Floors,  Ingalls  Building. 


bent  anchor  bolts  engaging  the   vertical   bars 
and  bedded  in  the  concrete  of  both  faces. 

The  stairs  are  made  with  solid   masses  of 
concrete  offset  for  the  risers  and  sloped  and 


form  the  equivalent  of  string  pieces  and  is  re- 
inforced with  longitudinal  steel  rods  and  short 
bars  normal  to  them.  The  steps  are  also  rein- 
forced  with  l^orizontal  rods,   as  shown   in  the 
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plan.  The  main  stairs  are  made  with  reverse 
curves  so  as  to  form  warped  surfaces  in  the 
ceiling  below,  for  which  the  stair  rods  are 
curved  elements.  The  basement  stairs  are 
straight  flights  with  corner  steps  at  the  foot. 
The  corridors   and   some   of    the    lower   floors 


jects  about  4  feet  and  is  carried  by  concrete 
cantilever  beams  in  the  upper  part,  which  have 
steel  reinforcement  rods  and  also  support  the 
projecting  roof  slabs.  The  estimated  quanti- 
ties for  the  building  include  about  4,000  cubic 
yards  of  concrete  and  400  tons  of  twisted  steel. 


Typical  Elevation  of  Main  Cornice, 
(  Ikrra-CottaJ 
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Power  Plant  of  the  Government  Printing 
Office  at  Washington. 

Part   II. — Engines  and   Genebatoks. 

The  construction  and  general  arrangement 
of  the  power  house  and  the  details  of  the  boiler 
plant  of  the  new  Government  Printing  Office 
were  described  in  the  preceding  issue..  The 
general  arrangement  of  steam  piping  can 
be  seen  from  an  accompanying  drawing 
and  one  of  the  drawings  in  Part.  I.  The 
main  steam  outlet  from  each  boiler  is  connected 
into  the  top  of  a  horizontal  main  by  means  of 
a  180-degree  bend  of  8-inch  inside  diameter  pip- 
ing of  5/16-inch  copper,  with  a  single  valve  in 
the  branch  pipe,  this  placed  between  the  boiler 
and  the  copper  bend  with  valve  stem  horizontal. 
The  main  system  of  steam  mains  may  be  de- 
scribed as  consisting  of  two  parallel  lines  of 
12-inch  extra  heavy  wrought-iron  piping,  one 
line  forming  the  steam  header  in  the  engine 
room  and  the  other  located  along  the  outside 
boiler-house  wall,  and  of  four  cross  lines  of  the 
same  size  piping  connecting  the  two  longer  par- 
allel lines.  The  steam  loop  thus  takes  the  form 
of  a  rectangle,  with  maximum  dimensions  of 
56x103  feet.  Although  there  are  the  two  inter- 
mediate cross-connections  in  this  rectangle,  no 
expansion  joints  were  used,  and  it  is  stated  that 
the  expansion  does  not  exceed  %  inch  in  the 
longer  direction  of  the  piping. 

The  fittings  throughout  the  system  are  of 
cast-steel,  made  by  the  Bethlehem  Steel  Com- 
pany. The  valves  are  the  design  of  Mr.  H.  K. 
Collins,  the  mechanical  engineer  of  the  Govern- 
ment Printing  Office  and  designer  of  the  power 
plant,  and,  as  indicated  in  an  accompanying  de- 
tail, secure  a  full  area  of  opening  of  about  1.22 
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have  tile  or  marble  pavements,  elsewhere  wood- 
en nailing  strips  are  laid  on  them  and  the 
spaces  between  are  filled  with  cinder  concrete 
and  covered  with  hard  wood  floors  laid  solid  so 
that  there  is  no  air  space  left  there.  The  attic 
floor  is  finished  with  cement  and  the  roof  is 
similar  to  it  and  is  slightly  pitched  to  inside 
gutters.    The  cornice  on  the  street  fronts  pro- 


Loose  Stones  are  hereafter  not  to  be  allowed 
on  New  Hampshire  roads  if  a  recently  approved 
law  is  enforced.  This  law  states  that  "Every 
highway  agent  and  street  commissioner  in  this 
state  shall  cause  all  loose  stones  lying  within 
the  traveled  part  of  every  highway  in  his  town 
or  city  to  be  removed  at  least  once  in  every 
sixty  days  from  May  1  to  October  1. 


per  cent,  of  the  pipe  area.  Although  there  i3 
but  one  valve  in  each  boiler  supply  connection, 
the  valves  in  the  main  piping  are  so  disposed 
that  they  can  be  closed  in  each  case  as  a  second 
valve  to  ensure  safety  in  connection,  for  exam- 
ple, with  an  inspection  of  the  boiler  interior. 
Any  boiler  can  thus  be  cut  out  without  affecting 
any  other  desired  method  of  distribution.   Each 
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or  the  four  cross-connections  has  two  valves,  so 
that  m  case  of  a  rupture,  the  pipe  can  be  cut 
out  at  both  ends.  It  will  be  noted  that  the 
boilers  at  the  outside  boiler  house  wall  can  sup- 
ply steam  in  either  of  two  directions,  while  this 
is  not  so  with  the  opposite  row  of  boilers;  other- 
wise, with  similar  connections,  a  more  rigid  sys- 
tem of  mains  would  have  resulted.  The  valves 
have  their  stems  upward  and  vertical  and  are 
reached  from  a  system  of  light,  iron  walks,  or 
galleries,  which  lilve  the  piping  in  the  boiler 
room  not  near  the  walls  are  suspended  by 
means  of  iron  straps,  rous  and  clamps  from  the 
roof  trusses.  There  are  between  725  and  750 
feet  of  these  walivs,  which  are  built  with  a  floor- 
ing of  ^-inch  rods  held  on  2-inch  centers  by 
i^.x2i...-inch  longitudinal  bars.  The  walks  are  3 
feet  wide  and  have  railings  of  V^-inch  pipe. 
Along  the  side  walls  of  the  boiler  room  the 
mains  are  supported  liy  cast-iron  wall  brackets 
on  which  the  piping  is  allowed  to  move.  As 
indicated  in  the  accompanying  drawings,  a  cast- 
iron  saddle  with  a  faced  surface  is  fastened  to 
the  bottom  of  the  pipe  by  means  of  wrought- 
iron  bands  over  the  top,  the  bearing  surface  of 
the  bracket  is  likewise  faced  and  between  the 
two  faces  is  placed  a  2-inch  wrought  steel  roller 
by  means  of  which  the  pipe  with  the  saddle  is 
free  to  move  with  respect  to  the  bracket.  The 
brackets  are  spaced  at  various  distances  apart 
as  required,  averaging  about  8  feet.  The  steam 
piping  throughout  is  protected  with  Keasbey  & 
Kattison   magnesia    sectional    covering. 

The  generating  units  comprise  cross-com- 
pound engines,  as  stated,  built  by  the  Edward 
P.  Allis  Company,  and  direct-connected  Crocker- 
Wheeler  direct-current  multipolar  125-volt  dy- 
namos. There  are  two  600-kilowatt  units  em- 
ploying 22  and  44x 42-inch  engines,  one  300-kiIo- 
watt  set  with  a  16  and  30x30-inch  engine  and 
one  125-kilowatt  set  with  a  10  and  19x30-inch 
engine.  Their  normal  ratings  are  800.  450  and 
200  horse-power,  respectively,  so  that  they  bear 
ratio  to  the  horse-power  equivalents  of  the 
dynamo  ratings  of  1  to  1, 1.11  to  1  and  1.18  to  1, 


the  older  plant,  one  end  wall  of  which  was  torn 
down  and  the  building  extended  to  receive  the 
larger  engines;  and  they  are  provided  with  the 
slack  belt  system  of  protection  against  racing 
in  the  event  of  the  break  of  the  governor  belt. 
The  two  later  engines  have  a  second  flyball  gov- 
ernor  to   actuate   a  butterfly   valve   above   the 


The  receivers  between  cylinders  of  the  en- 
gines are  located  in  the  basement,  l)ut  the  piping 
connections  to  the  low-pressure  cylinders  are 
largely  above  the  engine  room  floor.  The  ex- 
haust pipe  between  high-pressure  cylinder  and 
receiver  is  in  the  basement,  but  the  pipe  from 
the   receiver   rises    into   the   engine   room   and 


Engine  Room,  Government  Printing  Office. 


throttle  valve  as  an  automatic  sto;j  when  the 
speed  becomes  too  great.  Each  gsnerating- 
unit  foundation  contains  an  opening  by 
which  a  man  may  reach  the  anchor-bear- 
ing plate  and  end  of  bolt.  The  electric  travel- 
ing crane  in  the  engine  room  is  of  25  tons  capa- 
city, built  by  Messrs.  Pawling  &  Harnischfeger, 


Switchboard,  Government   Printing  Office. 


respectively.  The  larger  units  run  at  100 
revolutions  per  minute  and  the  smaller  ones  at 
150  revolutions,  so  that  the  piston  speeds  are  700 
and  750  feet  per  minute.  It  will  be  noticed 
that  the  ratios  of  the  volumes  of  the  cylinders 
In  the  three  sizes  of  engines  are  4,  3.6  and  3.5 
to  1.      The  two  smaller  units  were  In  use  in 


of  Milwaukee.  It  is  supported  by  columns  of  6- 
Inch  double  extra  heavy  wrought-iron  pipe, 
filled  witn  concrete.  These  are  located  about 
14  feet  apart  and  the  girders  are  braced  to  the 
structural  framework  of  the  building.  The 
steam  header  in  the  engine  room  is  hung  from 
these  lateral  braces. 


there  the  passage  of  steam  into  the  low  press- 
uie  cylinder  is  controlled.  The  live  steam  con- 
nection to  tiie  lo^-prcssure  cylinder  is  joined 
into  this  pipe  and  has  a  stop  and  a  reducing 
valve.  The  exhaust  line  from  the  low-pressure 
cylinder  of  each  engine  is  run  in  the  basement 
to  the  partition  wall  and  rises  in  each  case  to 
an  independent  condenser  above  the  roof,  where 
each  is  fitted  with  a  back-pressure  or  relief 
valve  for  the  escape  of  steam,  should  the  corre- 
sponding condenser  be  out  of  commission.  The 
Knowles  type  of  syphon  condenser  is  used, 
maintaining  27  inches  of  vacuum,  and  there  are 
accordingly  three  lines  of  piping  rising  against 
the  partition  wall  opposite  each  engine,  all 
wrapped  in  white-canvas  covered  brass-banded 
non-conducting  covering:  One  pipe  the  exhaust; 
another  the  injection  water,  which  Is  taken 
from  the  District  of  Columbia  supply  and  is 
lifted  to  the  condensers  by  virtue  of  the  press- 
ure of  the  supply;  and  the  third,  the  discharge 
from  the  condenser,  this  going  ordinarily  to  a 
tank,  or  so-called  hot  well  in  the  basement  of 
the  new  printing  office  where  it  is  pumped  to 
tanks  in  the  attic  of  the  printing  office.  As 
already  explained,  this  water  is  used  for  house 
purposes,  principally  in  the  toilet  rooms,  con- 
taining some  219  closets,  82  urinals  and  267 
wash  basins.  There  are  6  of  these  tanks, 
built  of  %-inch  steel  plate,  with  an  aggregate 
capacity  of  about  4,000  gallons,  which  gives  a 
good  reserve  supply  at  all  times,  besides  being 
of  sufficient  volume  to  allow  for  a  considerable 
amount  of  cooling  of  the  condenser  discharge. 
The  use  of  several  tanks  is,  of  course,  to  distrib- 
ute the  load  more  readily  and  to  avoid  a  tank 
of  cumbersome  dimensions,  and  they  are,  of 
course,  all  connected  together  so  that  in  case  a 
leak  should  develop  in  one,  that  one  can  be  cut 
out  during  repairs. 

In  passing  it  should  be  stated  that  water  for 
drinking  purposes  is  taken  independently  from 
the  city  mains  through  Loomis  filters  and 
usually  cooled  and  circulated  throughout  the 
building  to   some    70    aluminum-bronzed  cast- 
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iron  founts  recessed  in  the  walls.  For  cooling 
a  Steele  &  Condict  ammonia  absorption  refriger- 
ating plant  of  9  tons  refrigerating  capacity  is 
installed  in  the  new  printing-office  basement 
and  the  water  is  circulated  through  the  building 
by  means  of  a  Knowles  triplex  5x6-inch  pump 
driven    by    a    5-horse-power     Crocker-Wheeler 


of  marble  and  copper  with  wide  possibilities  for 
cross-connection,  in  keeping  with  the  general 
policy  of  the  station  for  meeting  emergencies. 
It  is  82  feet  long,  of  pink  Tennessee  marble,  and 
carries  some  15,000  pounds  of  copper.  It  stands 
about  6  feet  from  the  wall  and  there  is  a  rubber 
covered    walk   extending   along   the   middle   of 
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Support  for  Steam  Main. 


generator  switches  are  accordingly  double- 
throw,  so  that  any  generator  can  supply  either 
branch  of  electric  demand.  They  are  double- 
pole,  the  equalizer  switches  being  separate.  A 
tie-in  switch  has  been  provided,  of  the  circuit 
breaker  type  minus  the  automatic  tripper,  for' 
connecting  the  two  sets  of  busses  together,  and 
there  is  a  large  single-pole  single-throw  switch 
for  connecting  the  light  and  the  power  equalizer 
busses  together,  should  two  generators  be 
operating  one  on  the  light  and  the  other  on 
the  power  busses  and  the  tie-in  switch  be  In 
closed  position.  In  addition  to  this,  each  of 
the  feeder  switches,  which  are  double-pole,  are 
also  double-throw,  so  they  may  independently 
be  thrown  on  either  set  of  bus  bars.  In  the 
latest  section  of  the  board,  built  for  the  control 
of  the  new  building,  the  feeder  switches  are 
arranged  in  two  rows.  One  set  of  busses  ex- 
tends along  the  middle  of  the  panels,  behind 
the  board,  and  is  fitted  with  connections  to  feed 
both  rows  of  switches,  the  upper  ones  when  the 
switches  are  in  the  down  position,  and  the 
lower  ones  when  the  switches  are  in  the  up 
position.  The  other  set  of  bus  bars 
subdivides  into  two  sets,  one  for  the 
upper  position  of  the  upper  row  of  switches 
and  the  other,  containing  less  copper,  being  In- 


motor.  It  is  estimated  that  the  plant  in  sum- 
mer weather  will  be  called  on  to  cool  4,000  gal- 
lons of  water  daily  about  40  degrees. 

An  interesting  oiling  system  has  been"  pro- 
.vided  for  the  generating  machinery,  consisting 
of  overhead  reservoir  tanks,  distributing  piping 
to  journals,  collecting  piping  from  the  bearings, 
a  filter  to  receive  the  oil  and  af  centrifugal  pump 
for  lifting  the  filtered  oil  to  the  reservoirs.  The 
filter,  which  is  of  the  Warden  type,  made  in 
Akron,  O.,  is  located  in  the  engine  room  base- 
ment and  drains  into  two  tanks  connected 
together,  in  one  of  which,  submerged,  is  the 
pump.  This  is  placed  with  vertical  shaft  with 
direct  attached  3-horsc-power  Northern  electric 
motor  on  the  top  of  the  suction  tank.  The 
pump  has  a  I'/^-inch  discharge  and  delivers  to 
three  tanks  supported  overhead  in  the  boiler 
room.  These  tanks  have  a  combined  capacity 
of  about   500   gallons.      The   piping   system    Is 
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Engines  and  Steam  Mains  in  Government  Printing  Office. 


of  brass.  For  delivering  fresh  oil,  a  convenient 
device  has  been  fitted  up  in  the  boiler  room. 
The  barrel  of  oil  is  lifted  by  a  chain  pull  with 
clamps  for  catching  the  barrel,  and  is  placed 
horizontally  over  a  tank  having  a  strainer  bot- 
tom and  an  outlet  connected  with  the  two  suc- 
tion tanks. 

The  switchboard   is  an   elaborate  production 


this  space,  which  is  otherwise  open  to  the  en- 
gine room  basement.  The  connections  to  the 
board  a^d  the  run  of  conductors  to  the  base- 
ment space  have  been  made  in  a  notably  work- 
manlike manner.  There  are  two  sets  of  bus 
bars,  one  ordinarily  for  power,  from  which  the 
I)ower  feeders  are  taken,  and  the  other  for  light, 
from  which  the  light  feeders  are  taken.      The 


stalled  only  as  a  safety  or  emergency  provision, 
for  the  lower  position  of  the  lower  row.  All 
feeders  are  protected  by  circuit  breakers 
mounted  on  marble  panels  in  the  rear  space. 

The  generators  are  likewise  protected  by  cir- 
cuit breakers  at  the  back  of  the  board,  and  these 
may  be  thrown  by  means  of  a  push  button  on 
the  front  of  the  board.  The  two  large  gener- 
ators are  provided  with  recording  watt  meters, 
and  there  is  an  indicating  ammeter  reading 
total  current  supply.  A  daily  log  is  kept,  based 
on  flfteen-minute  readings,  and  each  power 
feeder  also  has  an  ammeter,  so  that  the  lighting 
load  is  obtained  by  the  difference  between  the 
total  reading  and  the  sum  of  the  various  power 
feeder  readings.  It  should  be  mentioned  that 
the  conductors  are  generally  mounted  In  a 
fashion  that  makes  them  easily  accessible,  and 
this  applies  to  the  generator  pit  which  has 
white,  glazed  brick  walls  and  bottom. 

The  steam  plant  was  designed  by  Mr.  H.  K. 
Collins,  chief  engineer  of  the  Government  Print- 
ing Office,  and  the  switchboard  and  electric  dis- 
tribution by  Mr.  W.  H.  Tapley,  electrical  engi- 
neer of  the  Printing  Office.  This  work  so  far 
as  it  affected  the  power  house  construction  was. 
done  under  the  supervision  of  Capt.  John 
Stephen  Sewell,  Corps  of  Engineers,  U.  S.  A., 
who  had  charge  of  the  construction  of  the  new 
building,  and  of  Hon.  F.  W.  Palmer,  the  public 
printer  and  head  of  the  Government  Printing 
Office. 


546 


THE     ENGINEERING     RECORD. 


Vol.  47,  No.  21. 


Ornamental  Bridges  in  a  Private  Park. 

The  estate  of  Mr.  Daniel  ODay,  at  Deal,  New 
Jersey,  includes  a  large  park  surrounding  his 
residence,  a  stock  farm,  stables,  conservatories, 
and  other  buildings,  and  is  traversed  by  sev- 
eral miles  of  winding  roads.  There  is  a  diver- 
sity of  lawn  and  forest  and  rolling  surface 
which  has  been  carefully  studied  by  landscape 
gardeners  to  produce  artistic  effects  and  attract- 
ive vistas.  Great  pains  have  been  taken  to  re- 
tain and  improve  the  natural  effects  of  the 
landscape,  and  special  designs  have  been  made 
for  bridges  to  carry  the  driveways  over  small 
streams  and  valleys.  These  are  of  simple  engi- 
neering construction  and  have  been  studied  to 
secure  solidity  and  durability  without  the  angu- 
lar lines  and  uncompromising  appearance  often 
found  when  economic  considerations  only  are 
recognized. 

In  one  case  the  road  is  carried  for  about  150 
feet  at  an  elevation  of  about  20  feet  above  the 
sunken  Italian  flower  gardens  crossing  under 
the  main  entrance  driveway.  Here  there  is  a 
massive  masonry  bridge  with  its  axis  curved  to 
a  radius  of  200  feet.  It  has  a  roadway  22  feet 
wide  in  the  clear  between  parapet  walls,  and  is 
carried  on  a  solid  fill  between  the  retaining 
walls  of  the  approach  and  over  the  haunches  of 
a  small  middle  arch  and  two  main  arches 
flanked  at  the  ends  of  the  bridge  with  buttress 
piers  accentuating  the  abutment  and  forming, 
with  their  ornamental  terra  cotta  entablatures. 
scrolls  and  flower  vases,  portals  for  the  drive- 
way. The  arches  are  circular  segments  with  a 
radius  of  30  feet  and  rise  of  4  feet,  built  with 
six  courses  of  common  hard  burned  red  brick, 
leveled  on  top,  laid  with  Flemish  bond  In  1:1 
Portland  cement  mortar,  and  seated  on  special 
pressed  brick  skewbacks.  The  face  rings  are 
laid  with  pressed  brick  arranged  in  radial  pan- 
els to  give  relief  work  having  the  effect  at  a 
little  distance  of  massive  stone  voussoirs,  as 
shown  in  the  engraving.  The  arch  soffits  are 
formed  of  selected  brick  and  the  spandrel  walls. 
16  inches  thick  at  the  bottom  are  of  common 
red  brick,  in  stretcher  courses,  and  alternatp 
black  and  red  headers  in  header  courses,  laid 
in  cement  mortar. 

The  main  arches  have  separate  piers  6  feet 
thick  and  their  thrusts  are  balanced  on  the 
center  arch,  which  has  a  semi-circular  span  of 
8  feet  over  a  narrow  path  of  the  flower  garden. 
This  arch  is  made  with  four  courses  of  brick- 
work and  is  finished  to  correspond  with  the 
main  arches.  Between  it  and  them  the  piers 
are  buttressed  with  very  wide  brick  walls  slop- 
ing up  to  intersect  the  haunch  walls  at  the  level 
of  the  crown  of  the  center  arch,  and  serving 
more  to  diversify  the  face  of  the  masonry  than 
lor  any  necessary  purpose  of  bracing  it.  The 
face  walls  are  coped  with  terra  cotta,  and  the 
macadam  road  is  carried  across  the  bridge  on 
a  fill  of  rolled  earth,  sand  and  concrete  16 
inches  deep  over  the  crown  of  the  main  arches. 
The  bridge  pitches  with  the  roadway  and  is 
crowned  to  correspond  with  the  regular  section 
In  the  park,  to  a  height  of  about  6  inches  in  the 
center.  There  are  granolithic  copings  and 
walls  2  feet  wide,  making  the  total  width  of  the 
bridge  26  feet  outside  parapet  walls.  The 
foundations  for  the  piers  are  offset  concrete 
footings  carried  down  in  the  solid  clay  about 
12  feet  below  the  garden  surface  on  one  side 
and  5  feet  on  the  other.  The  great  depth  of 
footings  was  necessary  on  account  of  quicksand 
and  hidden  springs.  This  part  of  the  garden  was 
an  old  ravine,  filled  in  and  leveled  oft.  The 
materials  are  quicksand  and  a  hard  black  clay. 
The  entire  sunken  garden  was  drained  to  the 
lake  by  a  15-inch  underground  pipe.  The 
bridge  contains  about  500  yards  of  brick  ma- 
sonry and  cost  about  $3,000. 


Another  bridge  on  the  same  estate  carries  the 
20  feet  driveway  across  the  railroad  tracks  and 
the  full  right  of  way  of  the  New  Jersey  Central 
Railroad.  This  structure  is  at  right  angles  to 
the  property  line  at  the  entrance  of  the  grounds 
and  at  the  summit  of  the  incline  by  which  the 
road  is  elevated  on  embankments  to  the  re- 
quired height  of  crossing,  namely  about  16  feet 
above  the  general  surface  of  the  adjacent  coun- 
try. The  embankments  have  turf  slopes  of 
about  1V4:1,  up  to  within  about  100  feet  from 
each  side  of  the  center  of  the  bridge,  where  they 
terminate,  and  the  flU  is  retained  between  brick 
walls  battered  on  the  face  and  offset  on  the 
rear.  These  walls  are  terraced,  with  the  upper 
parts  of  each  vertical  down  to  the  grade  line, 
and  have  buttresses  at  each  change  of  level  so 
as  to  panel  the  face  of  the  wall  as  well  as 
strengthen  it. 

The  wall  has  a  minimum  thickness  of  8 
inches  at  the  top  which  increases  to  20  inches 
in  the  panel  next  to  the  bridge  and  is  widened 
to  a  base  of  60  inches  where  it  has  a  maximum 


bolted  together  in  horizontal  planes,  breaking 
joints  at  28  feet  lengths,  and  notched  and  bolted 
at  the  ends  to  a  built  up  12xl6-inch  lower 
chord,  which  has  seats  about  3  feet  long,  but- 
tressed out  from  the  battered  face  of  the  abut- 
ment masonry.  The  web  members  consist 
of  single  8xl0-inch  diagonals  and  sin- 
gle IVi  to  1%-inch  vertical  rods  with  upset 
nut  bearings  at  both  ends.  The  diagonals  have 
their  ends  beveled  at  about  45  degrees  both 
sides  and  abut  against  the  chords  and  against 
bearing  pieces  bolted  to  the  latter. 

The  diagonals  are  counterbraoed  at  the  center 
points  by  sub-diagonals  which  are  cut  down 
from  wide  timber  and  curved  a  little  at  the 
ends  to  present  a  more  graceful  appearance. 
From  the  intersection  of  these  memoers  with 
the  diagonals,  light  vertical  pieces  are  carried 
to  the  bottom  chord  and  combined  with  short 
curved  sub-braces  which  are  not  designed  to 
take  any  stress  but  are  provided  to  relieve  the 
outlines  of  the  truss  and  harmonize  with  the 
architecture  of  the  house.     The  floor  has  6x10- 


Wooden  Bridge  over  Railroad  Tracks. 


height  of  20  feet.  It  is  seated  on  concrete  foot- 
ings carried  4  feet  below  the  surface  of  the  clay 
and  sand.  The  panels  next  to  the  bridge  are 
treated  so  as  to  give  the  effect  of  wide  abutment 
piers,  and  at  the  bridge  seats  have  very  wide 
transverse  walls  or  buttresses  giving  the  effect 
of  wing  walls  enclosing  the  railway  traclis,  but 
not  serving  as  retaining  walls.  These  are 
crowned,  as  shown  in  the  perspective,  with  or- 
namental terracotta  mouldings  and  vases  filled 
with  foliage  plants  and  flowers.  The  ends  of 
the  retaining  walls  have  posts  and  terracotta 
caps  connected  to  heavy  framed  oak  entrance 
gates  weighing  about  2  tons  on  500-pound 
wrought  iron  hangers.  Similar  ornamented 
brick  walls  about  8  feet  high,  8  to  12  inches 
thick,  enclose  the  right  of  way  for  the  railroad 
about  800  feet  each  side  of  the  bridge  and  are 
designed  in  consonance  with  the  more  conspicu- 
ous bridge  walls. 

The  bridge  has  a  clear  span  of  67  feet  and 
vertical  clearance  of  17  feet  above  the  tracks. 
It  consists  of  two  yellow  pine  trusses  25  feet 
apart  on  centers.  The  top  chords  are  made  up 
of  eight  2-inch  planks  and  three  2x8-inch  planks 


inch  transverse  beams  20  inches  apart,  crowned 
at  center,  with  ends  seated  on  bent  steel  stir- 
rups attached  directly  over  the  lower  chord. 
These  are  covered  with  a  floor  of  2-inch  diag- 
onal planks  thoroughly  spiked  on  to  serve  as 
lateral  bracing  for  the  bridge,  and  a  top  floor 
of  2-inch  planks.  The  bridge  is  thus  provided 
with  a  shallow  floor  encroaching  as  little  as 
possible  on  the  railroad  clearance  or  the  high- 
way grade.  The  bridge  has  4-inch  camber  at 
the  center  and  the  driveway  24  feet  wide  is  en- 
closed on  both  sides  by  a  wooden  railing  3  feet 
high  set  on  the  guard  curb,  which  is  a  6x12- 
inch  timber  laid  flat. 

This  bridge  was  designed  to  carry  a  load  of 
200  pounds  per  square  foot  over  the  entire  sur- 
face, and  the  woodwork  was  finished  in  oil 
without  painting.  Mr.  G.  Kramer  Thompson 
was  the  architect  for  all  the  buildings  and 
grounds  and  for  both  bridges. 


An  Examination  for  Draftsman  in  Charge, 
Department  of  Yards  and  Docks,  will  be  held  at 
the  New  York  navy  yard  on  May  28.  The  pay 
of  the  position  Is  $6  per  day. 


May  23,  1903. 
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The  Proposed   Union   Building  for   En- 
gineering Societies. 

A  meeting  of  the  representatives  of  the  five 
organizations  named  by  Mr.  Andrew  Carnegie, 
in  his  proposition  to  give  to  the  four  national 
engineering  societies  and  the  Engineers'  Club  a 
building  for  their  joint  use  and  occupancy,  was 
held  pursuant  to  call  at  the  Engineers'  Club  in 
New  York,  on  the  evening  of  May  15.  There 
were  present  on  behalf  of  the  American  Society 
of  Civil  Engineers,  President  Noble  and  Messrs. 
Wilgus  and  Pegram;  on  behalf  of  the  American 
Institute  of  Electrical  Engineers,  President 
Scott  and  Mr.  Martin;  on  behalf  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  President 
Dodge  and  Messrs.  Charles  Wallace  Hunt  and 
Hutton;  on  behalf  of  the  American  Institute  of 
Mining  Engineers,  President  Ledoux  and 
Messrs.  Dwight  and  Kirchhoff;  and  on  behalf 
of  the  Engineers'  Club,  President  Kafer  and 
Messrs.  Redding  and  Fletcher. 

The  meeting  was  called  to  order  by  President 
Kafer,  of  the  Engineers'  Club;  President  Scott, 
of  the  Institute  of  Electrical  Engineers,  was 
elected  chairman  of  the  meeting,  and  Professor 
Hutton,  secretary.  The  chairman  opened  the 
meeting   by   reference   to   the   questions   which 


"And  Resolved  Further,  that  (Insert  name  of 
organization)  has  a  very  high  appreciation  of 
this  generous  gift  of  Mr.  Andrew  Carnegie,  and 
this  additional  evidence  of  his  recognition  of 
the  engineering  profession  and  his,  deep  interest 
in  the  welfare  of  the  national  societies  of  engi- 
neers and  The  Engineers'  Club; 

"And  Resolved  Further,  that  a  site  on  the 
north  side  of  Thirty-ninth  Street  shall  be  pur- 
chased and  held  by  trustees,  or  otherwise  as 
shall  be  determined  by  the  joint  committee  here- 
inafter mentioned,  for  The  American  Society  of 
Civil  Engineers,  The  American  Society  of  Me- 
chanical Engineers,  The  American  Institute  of 
Electrical  Engineers,  and  the  American  Insti- 
tute of  Mining  Engineers,  or  by  such  of  them  as 
shall  vote  in  favor  of  coming  into  this  enter- 
prise; 

"And  Resolved  Further,  that  a  joint  commit- 
tee shall  be  created  to  be  composed  of  three 
members  of  each  organization  that  shall  unite 
in  accepting  said  gift  of  $1,000,000  from  Mr. 
Andrew  Carnegie;  and  that  the  governing  body 
of  (insert  name  of  organization)  shall  elect 
three  members  of  this  organization  to  represent 
it  on  and  be  members  of  such  joint  committee; 
and  that  the  governing  body  of  (insert  name  of 
organization)    shall  have  the  right  and  power 


bricK  Jiridge  over 
were  to  be  considered,  and  called  on  Mr.  Red- 
ding for  a  presentation  of  some  of  its  legal  as- 
pects. After  a  full  and  harmonious  discussion, 
the  meeting  passed  the  following  resolutions,  a 
copy  of  which  the  secretary  was  directed  to 
transmit  to  each  chairman  of  the  constituent 
committees  present,  with  a  request  that  the  lat- 
ter should  transmit  the  action  of  the  meeting 
to  the  governing  body  of  each  respective  organ- 
ization. 

"Resolved,  that  this  joint  conference  commit- 
tee recommend  to  the  respective  governing  bod- 
ies represented  at  this  conference  that  the  fol- 
•  lowing  resolutions  be  brought  before  the  sev- 
eral organizations,  to  be  acted  on; 

"Resolved,  that  (insert  name  of  organiza- 
tion) unite  with  (insert  the  names  of  the 
other  four  organizations)  or  any  of  them,  for 
the  purpose  of  accepting  the  sum  of  $1,000,000 
as  a  gift  from  Mr.  Andrew  Carnegie,  for  the 
purpose  of  erecting  suitable  buildings  for  occu- 
pancy by  various  societies  of  engineers  and  The 
Engineers'  Club,  on  the  sites  secured  for  that 
purpose  on  the  north  side  of  Thirty-ninth  Street 
and  south  side  of  Fortieth  Street  west  of  Fifth 
Avenue,  in  the  City  of  New  York,  in  the  State 
of  New  York; 


Sunken  Flower  Garden. 

to  remove  any  member  of  such  joint  committee 
who  shall  be  elected  by  it  and  to  elect  any 
member  of  this  organization  to  fill  any  vacancy 
that  shall  occur  in  such  joint  committee  by 
reason  of  the  death,  resignation,  refusal  to  act 
or  removal  of  any  member  who  shall  have  been 
elected  by  the  governing  body  of  this  organiza- 
tion as  a  member  of  such  joint  committee; 

"And  Resolved  Further,  that  the  character 
and  internal  arrangement  of  the  building  to  be 
erected  on  the  site  on  Thirty-ninth  Street, 
shall  be  determined  upon  by  the  afllrmative  vote 
of  at  least  two-thirds  of  all  of  such  of  the  mem- 
bers of  said  joint  committee  as  shall  represent 
all  of  the  organizations,  other  than  The  Engi- 
neers' Club,  on  such  joint  committee;  and  that 
the  character  and  internal  arrangement  of  the 
club  building  to  be  erected  on  the  site  on  For- 
tieth Street,  shall  be  determined  upon  by  the 
affirmative  vote  of  all  of  the  three  members  of 
such  joint  committee  who  shall  represent  The 
Engineers'  Club  on  such  joint  committee; 

"And  Resolved  Further,  that  said  joint  com- 
mittee shall,  by  the  affirmative  vote  of  at  least 
two-thirds  of  all  the  members  thereof,  select  and 
employ  an  architect  to  prepare  the  plans  and 
specifications  for  the  building  to  be  erected  on 


the  site  on  Thirty-ninth  Street,  and  for  the  club 
building  to  be  erected  on  the  site  of  Fortieth 
Street;  and  shall  also  obtain  proposals  for  the 
erection  of  both  of  such  buildings;  and  shall 
have  power  to  make  and  enter  into  such  con- 
tract or  contracts  as  shall  be  approved  and  au- 
thorized by  the  affirmative  vote  of  at  least 
two-thirds  of  all  the  members  of  said  Joint 
committee,  for  the  erection  of  both  of  such 
buildings;  and  shall  have  charge  of  the  erec- 
tion of  both  of  such  buildings; 

"And  Resolved  Further,  that  said  joint  com- 
mittee shall  continue  in  existence  until  all  of 
the  purpose  set  forth  in  these  resolutions  Bball 
have  been  fully  accomplished." 


A  Gas  Engine  Pumping  Station. 


The  problem  of  securing  a  satisfactory  water 
supply  from  the  Ohio  River  and  its  tributaries 
has  always  been  a  troublesome  one  to  engi- 
neers on  account  of  the  extreme  variation  in 
the  river  water  level  at  different  83a8ons  of 
the  year  and  the  large  amount  of  fine  sand  and 
silt  in  suspension.  At  some  places  the  varia- 
tions in  the  water  level  is  as  much  as  70  feet, 
which,  of  course,  necessitates  the  location  of 
the  suction  wells  for  pumping  stations  far  be- 
low the  level  reached  by  high  water.  It  has 
been  a  common  practice,  in  providing  an  intake 
for  a  pumping  plant  to  extend  a  pipe  or  tun- 
nel under  the  bed  of  the  river  to  a  point  suit- 
able for  the  location  of  the  inlet,  which  it  was 
necessary  to  protect  by  some  form  of  strainer. 
Where  clear  water  is  particularly  desired  as 
for  domestic  purposes,  this  strainer  takes  the 
form  of  a  filter  crib  built  up  from  an  excava- 
tion in  the  river  bottom  and  covered  with 
gravel.  Such  arrangements  are  satisfactory  as 
long  as  they  do  not  become  clogged,  and  are 
especially  suitable  for  small  water  supply  sys- 
tems. 

The  Pittsburg  Plate  Glass  Company,  in  the 
plant  for  the  No.  3  works  at  Ford  City,  Pa.,  has 
approached  this  problem  from  an  entirely  dif- 
ferent standpoint.  This  plant  is  located  on  the 
Allegheny  River,  a  short  distance  from  the 
factory.  The  arrangement  of  che  plant  Is 
shown  in  the  accompanying  illustrations,  and 
is  such  that  the  water  supply  may  be  secured 
at  any  desired  depth  below  the  prevailing  level 
in  the  river,  and  clarified  by  action  of  gravity 
only. 

A  further  important  feature  of  the  station 
is  that  gas  power  is  used  exclusively  for  oper- 
ating the  pumps.  The  pump  house  stands  upon 
the  river  bank  with  its  suction  pit  immediately 
adjacent  to  the  channel  and  sunk  several  feet 
below  low  water  level.  The  building  founda- 
tion upon  three  sides  forms  a  concrete  dam, 
39  feet  high,  on  the  water  front  and  taper- 
ing from  10  feet  thickness  at  the  bottom  to 
4  at  the  top.  This  wall,  in  connection  with 
the  concrete  fioors,  furnishes  a  water-tight 
structure,  which  will  prevent  the  river  water 
from  entering  the  basement.  The  building  is 
approximately  60x80  feet  in  exterior  dimen- 
sions, and  the  main  floor,  which  is  3  feet  above 
maximum  high  water  level,  is  devoted  to  the 
power  machinery  and  controlling  apparatus  for 
gates  and  racks,  while  the  pump  cylinders  and 
pipe  lines  are  in  the  pump  basement,  15  feet 
below  the  main  floor. 

The  intake  well  is  divided  by  a  concrete  wall 
into  three  longitudinal  compartments,  each  ap- 
proximately 19x22  feet,  and  supplying  two 
pumps.  The  floor  of  the  suction  well  is  6  feet 
below  low  water  and  31  feet  below  high  water 
level.  Water  from  the  river  is  received  in  each 
compartment  through  four  30-inch  cylindrical 
openings  through  the  abutments  arranged  at  dif- 
ferent levels,  as  indicated  in  the  plan  and  cross- 
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secUon.  Each  opening  Is  of  sufficient  size  to 
admit  the  full  supply  of  water  for  the  entire 
plant,  and  is  fitted  on  the  outside  with  an  iron 
grating  or  debris  rack,  and  on  the  inside  with 
a  special  sluice  gate,  operated  by  means  of  a 
wheel  stand  on  the  floor  above.  It  is  the  prac- 
tice to  admit  water  to  the  suction  well  only 
through  those  intalies  which  are  just  below  the 
surface  of  the  water  at  the  then  prevailing 
level.  The  effect  of  this  is  a  skimming  action, 
sub-surface  water  only  being  admitted,  which 
is  comparaUvely  free  from  sand.  In  case  the 
river  should  be  filled  with  ice  or  debris  that 
would  tend  to  clog  the  intake  gratings  near  the 
surface,  the  next  Oer  immediately  below  may  be 
used. 

In  the  suction  well  a  second  skimming  takes 
place.  Each  of  the  three  compartments  of  the 
well  is  divided  by  a  concrete  division  wall  hav- 
ing a  vertical  opening  8  feet  wide,  which  is 
controlled  by  jointed  oak  stop-planks  sliding  in 
vertical  Iron  grooves,  extending  from  the  bot- 
tom of  the  pit  to  within  2  feet  of  the  main  oper- 
ating floor.  Each  stop-plank  is  pierced  at  each 
end  by  a  vertical  strap  extending  from  top  to 
ijottom  of  the  pit  and  suspended  from  a  hand 
wheel  gearing  located  upon  the  floor  above. 
The  planks  are  not  fastened  together,  but  are 
permitted  to  slide  freely  up  and  down  upon  the 
iron  straps,  which  are  drilled  at  frequent  inter- 
vals with  small  holes  corresponding  to  holes 
also  drilled  in  the  ends  of  the  planks.  By  in- 
serting pins  and  raising  the  straps  by  means 
of  the  hand  wheel  gear  upon  the  operating 
floor,  the  gate  will  be  parted  at  the  desired 
level,  thus  permitting  a  flow  from  the  upper 
part  of  the  water  in  the  intake  well  into  the 
pump  suction  pit,  accompanied  by  a  skimming 
action.  With  this  arrangement  the  water  en- 
tering the  intake  is  received  into  a  reservoir  of 
large  capacily.  where  its  velocity  is  reduced 
and  the  foreign  matter  held  in  suspension  de- 
posited, and  then  flows  through  the  skimming 
gate  into  the  suction  pit  quite  free  from  grit 
and  sand.  The  three  compartments  of  the  auc- 
tion well  are  interconnected  by  means  of  arched 
openings  through  the  concrete  partition  walls, 
so  that  the  pumps  virtually  draw  their  sup- 
ply at  all  times  from  a  single  well,  thus  render- 
ing the  complete  interruption  of  the  water  sup- 
ply a  very  improbable  occurrence.  The  division 
of  the  intake  well  into  compartments  permits 
the  draining  of  any  compartment  for  inspec- 
tion, cleaning  or  repair  while  the  others  are  in 
regular  operation. 

The  pumping  station  is  designed  for  six  pump- 
ing units,  flve  of  which  are  at  present  being  in- 
stalled, with  an  aggregate  capacity  of  12,000,- 
000  gallons  in  24  hours.  The  means  adopted 
for  furnishing  power  for  operating  this  plant 
are  somewhat  unusual  outside  of  the  natural 
gas  districts,  where  practice  differs  consider- 
ably from  that  common  In  other  parts  of  the 
country.  As  natural  gas  was  available  upon 
the  premises  gas  engines  were  selected,  result- 
ing in  a  station  arrangement  peculiarly  ef- 
fective In  appearance  and  operation.  Each 
pumping  unit  consists  of  an  SS-horse-power 
Westlnghouse  standard  vertical  three-cylinder 
gas  engine,  geared  directly  to  a  16xl5-inch 
single  acting  triplex  pump  built  by  the  Stilwell- 
Blerce  &  Smith-Vaile  Company.  The  pump 
head,  or  upper-  works,  Including  gearing  coun- 
tershaft and  guides.  Is  located  upon  the  main 
floor,  while  the  pump  cylinders  and  the  suction 
and  discharge  pipes  occupy  the  basement. 
Power  is  transmitted  from  engine  to  pump 
through  a  friction  clutcb  operated  by  a  hand 
wheel  at  one  side. 

The  engines  are  mounted  upon  concrete  piers 
extended  above  the  floor  level  so  as  to  raise  the 
engine  shaft  to  a  height  of  3  feet  4  Inches,  nec- 
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essary  for  making  connection  with  the  gearing. 
The  gas  supply  is  drawn  from  a  5-inch  main 
suspended  beneath  the  roof  trusses,  close  to 
the  building  wall.  At  a  point  opposite  each 
engine,  a  2-inch  branch  pipe  extends  down- 
ward to  a  pressure  reducing  valve  and  thence 
to  the  mixing  chamber  upon  the  engine.  This 
reducing  valve  automatically  maintains  a  con- 
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Gas  Engine  Pumping  Station,  Pittsburg  Plate  Glass  Company. 


stant  atmospheric  pressure  upon  the  engine 
admission  independent  of  outside  fluctuations. 
The  exhaust  pipe  from  each  engine  connects 
with  a  4-inch  riser,  passing  through  the  roof, 
and  is  also  provided  with  a  short  4-inch  exten- 
sion terminating  in  an  elbow  and  a  vertical 
drop,  as  shown  in  the  cross-section.  The  latter  is 
drained  by  a  small  drip  pipe  discharging  into 
the  main  passing  underneath  the  floor.  This 
arrangement  of  exhaust  piping  renders  a  muf- 
fler unnecessary  and  also  serves  to  thoroughly 
drain  the  exhaust  from  cooling  water  issuing 
from  the  exhaust  valves.  Between  the  row  of 
engines  and  the  building  wall  a  covered  pipe- 


trench  extends  throughout  the  length  of  the 
building.  Through  this  trench  passes  a  4-inch 
drip  pipe,  a  4-inch  cooling  water  main  and  a 
114-inch  air  pipe,  from  each  of  which  branch 
risers  are  taken  oft  to  each  engine  at  points 
opposite  the  foundation.  The  cooling  water  is 
drawn  from  the  end  of  the  water  supply  main, 
and  after  circulation  through  cylinders,  covers 
and  valves  flows  into  the  exhaust  pipe  and 
thence  to  the  drain. 

Compressed  air  is  used  In  starting  the  en- 
gines and  a  sufficient  quantity  for  starting  sev- 
eral engines  simultaneously  is  kept  continually 
in  storage  in  three  steel  tanks  ranged   along 
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the  building  wall.  These  are  supplied  from  an 
independent  air  compressor.  In  starting  the 
engine  one  of  the  cylinders  is  temporarily  iso- 
lated by  means  of  a  special  arrangement  of 
the  valve  gear,  so  that  this  cylinder  may  be 
operated  under  air  pressure  as  a  single  cylinder 
engine.  After  the  first  few  revolutions  the  nor- 
mal explosion  cycle  of  the  remaining  two  cylin- 
ders is  started.  The  compressed  air  supply  is 
then  cut  off  and  the  air  cylinder  brought  Into 
service  as  an  explosion  cylinder.  The  engines 
operate  upon  natural  gas  of  about  1,000  British 
thermal  units  per  cubic  foot  and  run  at  excep- 
tionally uniform  speed,  with  the  result  that 
wear  and  tear  upon  the  pump  gears  and  con- 
nections is  minimized.  The  speed  regulation  is 
effected  by  a  sensitive  fly-ball  governor,  which 
admits  a  charge  of  explosive  mixture  at  every 
two-thirds  revolution,   directly   proportioned   to 
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Sand  Filters  at  Yonkers. 


For  some  years  a  part  of  the  water  supply  of 
Yonkers,  N.  Y.,  has  been  drawn  from  a  system 
of  tube  wells  located  along  the  eastern  bank  of 
the  Saw  Mill  River,  a  tributary  of  the  Hudson, 
which  flows  through  the  easterly  and  south- 
erly parts  of  the  city.  The  present  water  sup- 
ply being  insufficient  in  amount,  the  water  com- 
missioners decided  to  build  a  filter  plant  to 
filter  water  from  the  river.  Mr.  Allen  Hazen, 
M.  Am.  Soc.  C.  E.,  of  New  York  City,  was  re- 
tained to  prepare  plans  and  specifications  and 
superintend  construction,  and  bids  for  the  work 
were  received  on  May  21.  The  plant  will  in- 
clude two  open  sand  filters  of  about  %  acre 
area  each  and  a  clear-water  reservoir  of  200,- 
000  gallons  capacity,  with  a  sand  washer,  the 
usual   inlet   and   eflluent   controlling   chambers 
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Slow  Sand  Filter  Plant  at  Yonkers,  N.  Y. 


the  load  upon  the  engine.  The  quality  of  the 
mixture  is,  however,  maintained  constant  and 
may  be  accurately  adjusted  for  any  kind  of  gas, 
thus  securing  the  maximum  explosive  effect 
and  economy  of  gas  fuel.  The  igniters  are 
operated  by  storage  batteries.  In  order  to 
facilitate  inspection  and  repairs  upon  the 
power  equipment,  a  short  span  trolley  crane 
with  chain  lift  is  provided,  which  travels 
throughout  the  length  of  ^he  engine  room. 

The  five  pumping  units  discharge  into  a  30- 
inch  main  running  under  ground  to  a  reservoir, 
from  which  the  supply  is  drawn  as  required  for 
use  in  the  glass  factory,  for  grinding,  polishing 
and  other  purposes.  As  in  the  case  of  other 
parts  of  the  plant  all  valves  are  operated  en- 
tirely from  the  main-  floor.  The  plant  was  de- 
signed by  Mr.  W.  D.  Hartupre,  chief  engineer 
of  the  Pittsburg  Plate  Glass  Company,  and  is 
now  nearing  completion. 


and  other  appurtenances.  The  filters  will  be 
situated  on  the  westerly  bank  of  the  river,  op- 
posite the  existing  pumping  station  and  wells. 
Provision  is  made  for  an  additional  filter  to  be 
constructed  in  the  future. 

Water  will  be  taken  from  the  river  through 
an  intake  just  upstream  from  the  filters,  and 
will  flow  by  gravity  through  a  20-inch  cast-iron 
pipe  to  the  inlet  chamber.  The  filters  will 
have  the  usual  1-foot  bottom  layer  of  gravel, 
above  which  there  will  be  3  feet  of  sand.  The 
ordinary  depth  of  water  above  the  sand  will  be 
31^  feet.  The  collecting  system  will  consist  of 
10-inch  split  tile  laterals  and  24-inch  main 
drains.  At  the  end  of  the  division  wall  be- 
tween the  two  beds,  the  effluent  controlling 
chamber  for  both  will  be  located  and  a  20-inch 
cast-iron  main  will  connect  it  with  the  clear- 
water  reservoir,  from  which  another  20-inch 
east-iron    pipe    will    conduct  the   water   across 
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the  river  to  the  pumping  station.  From  the 
pumping  station  water  under  pressure  will  be 
supplied  through  a  6-inch  pipe  to  the  sand 
washer.  The  clear-water  reservoir  will  be  cov- 
ered and  of  the  usual  groined  arch  construc- 
tion. Both  the  filters  and  the  clear-water  reseT- 
voir  will  be  made  of  concrete  mixed  in  the  pro- 
portions of  1  barrel  of  American  Portland  ce- 
ment, weighing  380  pounds  net;  11  cubic  feet 
of  sand,  measured  loosely,  and  19  cubic  feet  of 
ballast,  also  measured  loosely. 

The  site  chosen  for  the  filtration  plant  is  a 
low  tract  close  to  the  river,  and  in  order  to 
have  the  water  fiow  to  and  through  the  filters 
by  gravity,  they  will  be  built  wholly  in  excava- 
tion. It  is  expected  that  the  pumping  from  the 
existing  tube  wells  will  keep  the  ground  water 
at  such  a  low  level  during  the  summer  that 
the  contractor's  work  in  draining  the  excava- 
tions will  be  very  materially  lessened.  The 
principal  quantities  involved  in  the  construc- 
tion of  the  plant  are  estimated  to  be  27,000 
cubic  yards  of  excavation,  2,100  cubic  yards  of 
concrete,  900  square  yards  of  granolithic  pav- 
ing, 1,500  cubic  yards  of  Alter  gravel  and  5,000 
cubic  yards  of  sand. 


Swampscott  Sewerage   System.      ^  1 

i  «»a' 

The  town  of  Swampscott,  Mass.,  is  a  resi- 
dential community  lying  between  the  cities  of 
Lynn  and  Salem  on  the  shores  of  Massachu- 
setts Bay.  Summer  residents  comprise  a  con- 
siderable portion  of  its  population.  The  larg- 
er portion  of  the  territory  that  is  settled  lies 
at  a  low  elevation  above  the  sea.  Back  from 
the  shore  are  rocky  hills  which  are  rapidly  be- 
ing taken  up  for  summer  residences,  while  the 
older  part  of  the  town  occupies  the  low  lying 
shore  strip.  Several  small  valleys  lead  through 
the  town  to  the  shore,  and  divide  the  territory 
topographically  into  several  drainage  areas. 
The  problem  of  sewage  disposal  has  been,  first, 
to  provide  an  outlet  or  outlets,  which  should 
be  so  located  as  to  produce  no  annoyance  to 
the  town  of  Swampscott  or  its  neighbors;  ana 
second,  to  conduct  the  drainage  of  the  terri- 
tory covered  by  the  town  to  this  outlet  or 
outlets.  Tidal  currents  of  3  or  4  miles  an  hour 
were  found  at  a  point  about  3,600  feet  out  from 
the  shore,  and,  careful  study  showing  that 
pumping  would  be  necessary,  it  was  considered 
more  economical  to  combine  all  the  outlets  in 
one  and  pump  from  one  point,  rather  than 
maintain  several  pumping  stations. 

The  question  of  uniting  the  drainage  areas 
involved  a  comparison  of  pumping  with  deep 
gravity  sewers  through  the  rocky  dividing 
ridges.  It  was  found  that  the  most  economical 
method  would  be  reached  in  the  case  of  the 
western  portion  of  the  town  by  the  construc- 
tion of  a  gravity  sewer  in  a  rock  tunnel,  and 
in  the  central  portions  by  intercepting  all  sew- 
age which  could  be  easily  taken  by  shallow  cut- 
ting to  the  main  collecting  point.  This  reduced 
the  pumping  area  to  a  small  section  in  the 
northeastern  part  of  the  town.  The  drainage 
from  this  area  is  to  be  pumped  through  an  8- 
inch  cast-iron  main  into  the  intercepting  sewer 
lor  the  higher  portions,  through  which  it  will 
flow  by  gravity  to  the  main  receiving  basin. 
The  eastern  pumping  section  is  not  being  con- 
structed at  present. 

All  the  sewage  is  collected  at  a  central  point 
in  a  masonry  storage  tank  or  receiving  basin, 
40x100  feet  in  size  and  holding  250,000  gallons. 
It  Is  Intended  to  do  away  with  night  pumping, 
and  probably,  for  the  present,  pumping  will  be 
necessary  only  for  a  small  part  of  the  day.  Ar- 
rangements have  been  made  for  one  or  more 
additional  basins  of  the  same  size  when  need- 
ed in  the  future.    As  the  bottom  of  the  basin 
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is  about  12  feet  below  low  tide,  the  rise  and 
fall  of  which  is  about  10  feet,  there  is  at  times 
a  22-foot  head  on  the  basin  from  outside  pres- 
sure. It  is  covered  with  concrete  arches  sup- 
ported on  rubble  masonry  walls  and  on  a  line 
of  brick  center  piers,  as  shown  in  the  photo- 
graph and  section.  The  brick  piers  are  2  feet 
square  and  10  feet  apart,  center  to  center,  and 
the  four-ring  brick  arches  between  them  have 
a  2-foot  rise.  The  pump  well  at  one  end  of  the 
basin  is  7x22  feet,  and  about  2  feet  deeper  than 
the  rest  of  the  basin.  The  chimney  foundation 
Is  9  feet  square. 

Upon  the  top  of  the  receiving  basin,  and  sup- 
ported by  it,  is  the  pumping  station,  which  is 
built  of  brick.  This  station  contains  a  dupli- 
cate pumping  plant,  composed  of  two  8-inch 
centrifugal  pumps  made  by  R.  D.  Wood  &  Com- 
I>any,  which  are  set  in  a  pump  well  divided 
from  the  main  part  of  the  basin  by  suitable 
screening  apparatus.  The  pumps  discharge  in- 
to a  12-inch  main,  which  in  turn  connects  with 
the  18-inch  outfall.  They  are  operated  by  two 
50-horse-power  direct-acting  cut-off  engines 
made  by  The  Valley  Engine  Company,  of  Will- 
iamsport.  Pa. 

Steam  is  supplied  by  two  50-horse-power  boil- 
ers made  by  B.  Hodge  &  Company,  of  Boston. 
The  entire  plant  is  being  installed  by  the 
Holmes,  Blanchard  Company,  of  Boston.  The 
screen  chamber  Is  provided  with  screen  hoists 
operated  by  differential  pulleys,  and  the  open- 
ing to  the  screen  chamber  is  in  the  boiler-room 
of  the  pumping  station.  All  matter  picked  up 
upon  the  screens,  paper,  sticks,  etc.,  is  dis- 
posed of  by  burning  under  the  boilers.  The 
basin  is  ventilated  through  the  brick  stack  con- 
nected with  the  station,  being  connected  di- 
rectly to  It  by  a  shaft.  The  sewage  is  pumped 
through  a  line  of  18-inch  cast-iron  pipe  2,200 
feet  to  the  shore,  and  from  there  directly  out 
to  sea,  3,600  feet  further.  The  discharge  at  this 
point  is  43  feet  below  low  water. 

It  will  be  noticed  on  the  accompanying  plan 
of  the  system  that  the  18-inch  force    main   is 
laid  in  a  curved  line  from  the 
shore    to   the    point    of    dis- 
charge.    This   was   done   be- 
cause the  rocky  reefs  project- 
ing out  from  the  shore  would 
have     necessitated     an     ex- 
tremely irregular  profile  if  a 
straight  line  had  been  chosen. 
There  are  also  large  boulders 
lying  upon  the  reefs,  and   it 
would   have  been   difficult  to 
have  laid  the  pipe  line  upon 
them.      In    laying    this    pipe 
line,  which  is  not   yet  com- 
pleted, the  pipe  is  joined  to- 
gether in   50-foot  lengths   on 
a  wharf  at  the  shore,  which 
are  then  rolled  onto  a  lighter  SecfK^  inTunnd 
about  40  feet  long,  equipped 
with     overhanging     derricks 
at    each    end    and    steam     hoisting    appara- 
tus, and    the  lighter    is  then   towed  to  posi- 
tion and   anchored.      Frequently    the    50-foot 
lengths  are  sent  out  from  the  shore  without 
the  lighter,  being  buoyed  up  by  empty  kerosene 
barrels.     The  lengths  of  pipe  are  lowered  by 
the  derricks  on  the  lighter,  and  connected  by 
a  diver,  using  a  flange  on  a  flexible  ball  and 
socket  joint.     In  swinging  the  pipe  into  posi- 
tion the  lighter  is  manipulated  to  some  extent 
by  a  tug.    For  a  portion  of  the  way  this  out- 
fall pipe  is  In  a  dredged  trench,  and  it  is  fur- 
ther secured   by  driving   piles   on  either  side, 
cutting  them  off  at  the  top  of  the  pipe,  and  In 
some  places  by  iron  straps  lewlsed   Into  the 
flat  ledge  on  which  the  pipe  lies.    The  extreme 
outfall  end  rests  upon  a  platform  with  a  special 
casting  to  throw  the  discharge  upward. 


The  whole  line  of  the  outfall  main  was  care- 
fully surveyed  by  triangulation  and  buoyed.  In 
swinging  the  lengths  of  pipe  into  place  the 
buoys  are  used,  and  in  the  final  placing  a  series 
of  ranges  upon  the  shore  are  employed.  These 
consist  of  tall  signals  placed  upon  the  beach 
with  the  second  range  site  as  far  back  as  prac- 
ticable. They  are  arranged  in  different  col- 
ors; that  is  to  say,  two  red  flags  constitute 
one  range,  two  blue  flags  the  second,  and  so 
on.  Only  those  range  poles  which  are  being 
used  are  kept  in   position. 

A  rock  tunnel  1.800  feet  long  was  necessary 


the  invert  was  built,  its  outsides  being  braced 
against  the  sides  and  bottom  of  the  tunnel. 
The  concrete  backing  was  then  put  in  place, 
and  the  arch  of  the  sewer  put  in.  The  lag- 
ging for  the  centers  was  composed  of  1-inch 
boards  covered  with  zinc  for  smoothness,  and 
the  sections  were  made  10  feet  long.  After  the 
concrete  had  fully  set,  the  rock  and  gravel  fill- 
ing was  placed  in  the  space  between  the  sewer 
and  the  tunnel  roof. 

The  total  expense  of  the  present  construc- 
tion work  will  be  about  $200,000.  There  are 
about  G  miles  of  lateral  sewers  in  addition  to 


'losf'zr  and 
Aiphali- 


Manhole  with 
Permanent  Undercfrain. 


Cross- Section    o-p    Receiving  Basin 
General  Plan  and  Details  of  Swampscott  Sewerage  System. 


to  carry  the  sewage  of  the  western  section 
to  the  main  receiving  basin.  A  section  of  this 
20x30-inch  concrete  sewer  accompanies  this 
article.  For  a  portion  of  the  way  the  roof  of 
the  tunnel  was  soft  and  required  timbering. 
The  water  encountered  in  the  tunnel,  a  por- 
tion of  which  was  below  tide  level  and  all  be- 
low high  tide,  was  taken  care  of  by  a  pipe  un- 
derdrain  laid  continuously  under  the  concrete 
sewer.  For  about  200  feet  at  the  upper  end 
of  the  tunnel  this  underdrain  was  laid  against 
the  grade,  and  the  water  kept  down  by  a  steam 
pump.  For  the  remainder  of  the  distance  the 
grade  was  with  the  sewer,  and  the  pump  was 
at  the  lower  end.  The  concrete  for  the  main 
body  of  the  sewer  was  composed  of  1  part  Port- 
land cement,  2  parts  sand,  and  4  parts  gravel. 
After  the  foundation  concrete  had  been   laid. 


the  outfall  work  and  the  tunnel.  The  design- 
ing and  constructing  engineer  is  Mr.  E.  Worth- 
ington,  of  Dedham,  Mass. 


The  Great  Antiquity  of  House  Drainage,  and 
even  of  some  plumbing  conveniences  similar 
to  those  of  modern  days  seems  pretty  well  es- 
tablished by  the  results  of  the  explorations  by 
Dr.  Evans,  on  the  island  of  Crete,  at  the  site  of 
the  palace  of  King  Minos.  Here  have  been 
found  somewhat  extensive  systems  of  plumbing 
with  terra  cotta  drain  pipes  having  cement 
joints,  and  rooms,  which  seem  to  be  toilet 
rooms  attached  to  sleeping  apartments,  in  one 
of  which  was  the  remains  of  a  wooden  water 
closet  seat.  The  closet  apparently  had  a  drain 
pipe  and  a  flushing  pipe.  These  ruins  are  es- 
timated to  be  at  least  4,000  years  old. 
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Directions  to  Pipe  Inspectors. 

Explicit  and  rigid  printed  instructions  have 
recently  been  issued  by  the  Bureau  of  Filtra- 
tion, Philadelphia,  for  the  guidance  of  inspec- 
tors of  cast-iron  pipes,  special  castings  and  stop 
valves  required  for  the  Lardner's  Point  distribu- 
tion system.  A  copy  of  these  instructions  has 
been  received  from  Chief  Engineer  John  W. 
Hill,  and  they  are  reprinted  with  slight  abridg- 
ment. 

In  accepting  material  under  this  contract 
Inspectors  are  hereby  directed  to  exact  rigid 
compliance  with  all  the  requirements  referring 
to  the  shape,  size,  thickness,  eccentricity  and 
soundness  of  all  pipes,  special  castings  and 
stop  valves  therein  speciiied.  and  with  the  re- 
quirements referring  to  the  quality  and  tests 
of  metal  to  be  used.  No  deviation  what- 
ever from  these  conditions  will  be  permitted 
oh  the  part  of  the  inspectors,  and  in  cases 
where  material  has  been  rejected  which, 
in  the  opinion  of  the  contractor  might 
be  used,  the  exact  cause  of  rejection  must  be 
reported  promptly  to  the  chief  engineer's  office 
in  order  that  it  may  be  determined  whether  the 
rejected  pieces  can  or  cannot  with  safety  be 
accepted.  No  deviation  whatever  from  the 
contract  requirements  will  be  permitted  by  the 
inspector,  except  upon  written  orders,  signed 
by  the  chief  engineer. 

All  pipes,  special  castings  and  stop  valves 
must  be  consecutively  numbered,  whether  the 
pieces  be  accepted  or  rejected;  the  test  bars 
must  also  be  numbered  and  the  series  of  num- 
bers for  each  be  connected  with  the  numbers 
of  the  pipes,  special  castings  or  stop  valves 
manufactured  from  the  same  heat.  For  other 
than  60-inch  pipe  there  will  be  required  from 
each  heat  two  test  bars  for  cross-breaking 
loads  and  two  tensile  test  specimens.  Not  less 
than  six  test  bars  for  cross-breaking  load  shall 
be  made  from  every  heat  for  60-inch  pipe  and 
special  castings.  These  test  bars  must  be 
taken  at  different  times  during  the  heat  in 
order  to  show  the  quality  of  the  metal  at  the 
beginning,  during  and  at  the  end  of  the  heat, 
as  represented  by  the  material  drawn  into  the 
ladles  and  poured  into  the  flasks.  Thus,  if  the 
heat  for  60-inch  pipe  requires  three  hours  to 
pour  off,   a  test  bar  sliould   be   run  from   the 


poured  from  the  same  cupola  as  that  supply- 
ing material  for  pipe,  then  the  test  bars  must 
be  duplicated  from  the  cupola  supplying  the 
material  for  special  castings.  Where  the  one 
cupola  supplies  the  material  at  the  same  time 
for  both  pipe  and  special  castings,  the  test  bars 
will  be  held  to  apply  to  both  the  pipe  and  spe- 
cial castings. 


.■m-'^M 


Main  Receiving  Basin. 

The  inspector  will  be  required  to  see  that 
the  bars  for  cross-breaking  tests,  and  the  three 
additional  bars  cast  separately  and  milled  for 
tensile  tests,  are  boxed  up  and  forwarded  to 
the  chief  engineer's  office  regularly  each  day 
by  express.  The  duplicate  set  of  cross-break- 
ing bars  and  tensile  test  bars  which  the  foundry 
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first  ladle  and  one  every  half  hour  thereafter 
during  the  heat  until  the  proper  number  of 
bars  are  obtained.  If  the  heat  consumes  six 
hours,  a  cross  breaking  test  bar  must  be  poured 
each  hour,  and  a  tensile  test  bar  once  each 
two  hours  of  such  heat,  or  in  this  order  what- 
ever the  length  of  time  to  pour  oft  the  heat  for 
each  particular  day.  The  test  bars  in  each 
instance  must  be  taken  from  the  same  ladle 
which  carries  the  molten  iron  from  the  cupola 
to  the  flasks.     If  the  special  castings  are  not 


will  make,  will  be  broken  and  deflections  de- 
termined on  the  testing  machine  at  the 
foundry.  The  inspector  will  be  required  to  be 
present  when  these  tests  are  made  and  certify 
to  the  results,  and  any  casting  made  from  metal 
falling  below  the  requirements  of  the  contract, 
even  though  otherwise  satisfactory,  shall  be 
rejected. 

Inspectors  will  note  that  each  pipe  must  be 
subjected  to  an  internal  hydrostatic  pressure 
of  300  pounds  to  the  square  inch,  for  an  inter- 


val of  time  not  less  than  ten  minutes,  or  longer 
if  in  their  judgment  it  is  necessary  to  prove 
that  such  pipe  is  tight  and  not  sweating 
through  the  pores  of  the  metal.  This  test 
must  absolutely  be  made  with  every  piece  of 
pipe  and  special  casting,  excepting  curves  and 
breeches  pipes,  the  inspection  of  which  must 
be  made  to  show  absolute  compliance  with  the 
other  requirements  of  the  contract,  because 
these  specials  cannot  conveniently  be  sub- 
jected to  the  hydrostatic  test.  In  the  case  of 
rejection  of  curves  or  breeches  pipes,  because 
of  their  non-compliance  with  the  requirements 
for  form,  uniformity  of  thickness  of  barrel,  etc., 
if  the  contractor  will  arrange  to  subject  such 
castings  to  the  hydrostatic  test,  and  they  are 
found  to  meet  such  test  satisfactorily,  this  fact 
must  be  reported  to  the  office  for  such  further 
action  as  the  chief  engineer  may  take  with 
reference  to  such  special  castings. 

Note  the  preparation  of  the  coating  bath  and 
see  that  the  same  is  kept  at  the  proper  consist- 
ency and  at  the  required  temperature,  also  that 
the  castings  before  immersion  are  carefully 
cleaned  and  heated  as  required.  See  that  the 
castings  are  kept  in  the  bath  long  enough  to 
become  thoroughly  coated  inside  and  outside. 
The  inspector  shall  see  that  in  heating  pipes 
in  -the  oven  before  they  are  put  into  the  bath 
of  pitch  and  oil  they  are  not  brought  to  a 
temperature  high  enough  to  burn  the  material 
in  the  coating  tank.  The  oven  for  heating 
pipe  and  special  castings  must  be  fired  with  coke 
or  anthracite  coal.  The  clause  on  "Defective 
Bead  Ends"  must  be  construed  as  applying 
only  to  pipe  48  inches  and  less  in  diameter.  No 
provision  is  made  for  cut  60-inch  pipe,  and  if 
occasion  should  arise  where  it  might  be  advis- 
able to  cut  such  pipe,  specific  instructions  with 
reference  to  banding  will  be  furnished. 

If  the  foundry  should  not  be  provided  with 
calipers  having  a  reach  of  5  fiiet,  with  a  self- 
reading  scale  whereby  the  thickness  of  the 
pipe  at  any  point  in  its  length  or  diameter  can 
be  quickly  read,  he  shall  notify  this  office  and 
such  calipers  will  be  furnished,  to  be  returned 
when  he  has  completed  his  work.  In  caliper- 
ing  pipe  for  thickness  of  metal  it  must  be  taken 
near  the  bell  and  near  the  spigot,  and  at  two 
points  equidistant  between  the  bell  and  spigot, 
and  at  four  points,  90  degrees,  apart  around 
the  circumference,  and  if  upon  this  measure- 
ment there  is  reason  to  believe  that  the  thickest 
and  thinnest  sections  of  the  pipe  have  not 
been  shown,  then  it  will  be  necessary  to  con- 
tinue until  the  extreme  difference  of  thickness 
has  been  stated.  In  calipering  pipe  for  diameter 
of  bore,  this  should  be  taken  at  four  points. 

Upon  inspection  of  special  castings  for  all 
requirements  with  reference  to  thickness  of 
flanges,  barrels,  dimensions,  depths  and  con- 
dition of  bells,  sizes  and  condition  of  beads, 
facings  of  flanges,  diameter  of  bolt  circle,  num- 
ber and  size  of  bolts  and  other  ordinary  condi- 
tions, a  careful  examination  must  be  made  for 
spongy  spots  where  the  flange  joins  the  rein- 
forcement of  the  casting,  and  the  bell  joins  the 
barrel  of  pipe  or  casting.  This  can  best  be 
done  with  a  blunt  punch  and  hammer,  and 
wherever  such  parts  are  suspected  the  punch 
and  hammer  must  be  applied  until  the  inspec- 
tor is  satisfied  that  the  metal  is  solid.  Spongy 
spots  in  the  iron  where  the  fiange  joins  the 
reinforcement  or  the  bell  joins  the  barrel,  will 
be  considered  sufficient  cause  for  rejection. 

Where  the  flanges  do  not  face  up  smoothand 
free  from  blow  holes  and  sand  holes,  such  cast- 
ings will  be  rejected,  and  the  facts  reported  to 
the  chief  engineer.  In  reporting  castings  so 
rejected  the  inspector  should  make  a  sketch 
of  the  flange  and  indicate  on  the  same,  the 
location,  number  and  size  of  the  spots  which 
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do  not  face  out  in  the  lathe  or  in  the  boring 
machine.  The  back  of  all  flanges  shall  be 
smooth,  parallel  to  the  faced  surface,  and 
furnish  a  proper  seat  for  nuts,  and  bolt  heads. 
Submit  daily  reports  to  the  office  of  all  pipe, 
special  castings  and  stop  valves  made  under 
the  contract  either  accepted  or  rejected,  giving 
the  data  called  for  in  the  blanks  furnished.  II 
subsequent  examination  of  castings,  after  ar- 
rival upon  the  work  at  Philadelphia  should  in- 
dicate neglect  upon  the  part  of  the  inspector 
at  the  foundry,  it  will  be  deemed  sufficient 
cause  for  his  removal. 


Defective  Work  in  the  Cleveland  Water- 
Works  Intake  Tunnel. 


In  order  to  provide  a  supply  of  potable  water 
drawn  from  the  bottom  of  Lake  Erie  at  a  point 
bevond  the  danger  of  contamination  by  sewage 
discharge,  the  city  of  Cleveland  has  been  con- 
structing a  water-works  intake  which  includes 
about  26,000  feet  of  tunnel,  extending  obliquely 
from  the  pumping  station  on  the  lake  shore  to 
a  point  nearly  four  miles  from  the  old  pump- 
ing station  and  15,000  feet  beyond  the  original 
intake.  The  tunnel  has  a  three-ring  brick 
cross-section,  9  feet  in  diameter  inside,  and  is 
109  feet  below  mean  water  level,  at  the  lake 
end.  Work  on  the  tunnel  was  commenced  in 
1896.  and  ^it  has  recently  been  completed,  part 
of  the  work  having  been  done  by  contractors 


22,  1S97;   May  7  and  July  23,  1898,  and  August 
31.  1901. 

The  tunnel  was  supposedly  completed  in  De- 
cember, 1902,  and  when  the  work  of  cleaning 
up  and  taking  out  "the  air  locks  was  com- 
menced, an  examination  made  of  the  portion 
done  under  contract  showed  that  much  of  the 
brick  lining  was  poorly  built  and  that  a  large 
quantity  of  sand  and  mud  had  penetrated 
through  it  and  filled  the  bottom  of  the  tunnel. 
An  examination  of  a  7,200  -  foot  section 
between  two  of  the  working  shafts  was 
attempted  and  found  impossible  on  ac- 
count of  the  great  quantity  of  quicksand 
which  had  accumulated  inside  it.  reaching  in 
most  cases  nearly  to  the  springing  line  and  in 
some  cases  above  it.  At  attempt  to  Inspect 
another  section  10,500  feet  long  was  also  found 
impossible  tor  the  same  reason.  All  of  the 
sand  and  silt  had  accumulated  since  the  com- 
pletion of  the  works  by  the  contractors.  One 
hundred  and  thirtytest  holes  were  cut  through 
the  brickwork  and  showed  a  great  deal  of  bad 
work.  In  many  cases  the  outside  ring  of  brick 
was  entirely  missing,  and  in  other  cases  the 
bricks  to  form  it  were  laid  dry  ur  were  even 
thrown  in  without  being  placed  in  courses.  In 
the  bottom  of  the  tunnel  there  were  many 
places  in  which  no  mortar  was  used  in  any  of 
the  rings. 

Mr.  G.  H.  Benzenberg  was  retained  as  con- 
sulting engineer  by  the  city,  and  in  an  inspec- 
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and  part  by  the  city.  Much  of  the  tunnel  was 
driven  through  dense  blue  clay  with  thin  hori- 
zontal seams  of  dry  quicksand.  The  excava- 
tion and  lining  were  conducted  under  pneu- 
matic pressure,  and  the  work  progressed  at  a 
speed  of  from  12  to  27  feet  of  finished  tunnel 
in  24  hours.  Large  quantities  of  gas  were  en- 
countered in  the  excavation  and  caused  two 
fatal  explosions,  one  of  which  cost  eleven  lives. 
Special  precautions  were  then  adopted,  im- 
proved ventilation  was  provided  and  frequent 
tests  of  the  air  were  made  by  securing  samples 
of  it  in  sealed  bottles  carried  into  the  tunnel 
full  of  water  and,  being  emptied  there,  filled 
with  air  from  different  heights  above  the  floor. 
The  pressure  of  the  air  in  the  bottles  of  course 
corresponded  to  that  in  the  tunnel,  and  in  order 
to  relieve  it,  when  the  bottles  were  carried  out 
they  were  inverted  and  opened  under  water  so 
as  to  allow  the  excess  to  escape.  Analyses  of 
these  samples  were  then  made,  atid  the  pro- 
portion of  gas  found  determined  whether  or 
not  the  mixture  was  explosive.  On  August  14, 
1901,  the  wooden  superstructure  on  the  lake 
crib  was  burned,  and  five  men  were  killed  in 
the  fiames  and  four  by  drowning.  Descriptions 
of  the  tunnel,  the  method  of  construction  and 
the  accidents  which  befell  it  were  published  in 
the  Issues  of  The  Engineering  Record  of  May 


tion  which  he  made  of  one  portion  of  the  tun- 
nel a  section  7  feet  long  and  four  bricks  high 
was  opened  in  the  side  wall  and  showed  that 
there  were  only  half  as  many  bricks  as  were 
required  in  the  third  ring  and  that  they  were 
in  all  sorts  of  positions.  They  had  apparently 
been  dumped  in  loose  and  when  the  pressure 
was-  removed  in  the  tunnel  the  soft  clay  was 
forced  through  the  interstices.  At  several 
points  the  outer  ring  was  entirely  absent,  and 
there  were  breaches  in  the  second  ring. 

The  third  or  outer  ring  of  brickwork  is  prac- 
tically worthless  for  about  2,600  feet,  where 
much  of  the  outer  ring  is  missing,  and  the  two 
inner  rings  are  poorly  built,  and  400  feet  of  it 
will  have  to  be  entirely  rebuilt.  It  the  clay 
through  which  the  tunnel  was  driven  had  been 
softer  at  least  3,000  feet  of  the  tunnel  would 
have  required  complete  rebuilding  at  great  ex- 
pense. In  some  places  the  crown  of  the  arch 
consisted  of  a  single  ring  of  radial  bricks  laid 
edgewise  in  cement  mortar  and  covered  only 
with  a  second  ring  of  bricks  laid  flatwise  with- 
out mortar,  no  third  ring  being  built  there  at 
all.  Some  of  the  400  feet  which  is  to  be  re- 
built has  a  diameter  of  only  6  feet  instead  of 
9  feet  as_  required.  The  removal  of  the  sand 
from  the  tunnel  Is  a  dangerous  matter  on  ac- 
90unt  of  the  large    quantity  of    explosive  gas 


which  enters  the  tunnel  through  the  brickwork. 
Notwithstanding  that  the  tunnel  is  nominally 
finished,  it  is  necessary  to  conduct  the  repair 
work  under  pneumatic  pressure  of  10  pounds 
per  square  inch,  and  1,800  cubic  feet  of  air  are 
delivered  to  the  tunnel  every  minute  to  dilute 
the  gas  which,  at  best,  forms  from  2  to  3  per 
cent,  of  the  atmosphere  there. 

The  contractors  received  a  price  of  J18.15  per 
linear  foot  of  the  tunnel,  and  much  of  the 
trouble  is  thought  to  have  been  due  to  their 
requirement  that  17%  linear  feet  of  finished 
lining  should  constitute  a  day's  work  for  one 
shift.  The  men  consequently  slighted  the  work 
in  order  to  get  done,  and  that  part  of  the  tun- 
nel which  was  built  under  contract  is,  in  gen- 
eral, in  very  bad  condition  and  does  not  at  all 
fulfil  the  specifications, 

Acknowledgment  is  made  to  Mr.  G.  H.  Ben- 
zenberg, C.  E.,  for  data  concerning  the  condi- 
tion of  this  tunnel  and  to  Mr.  E.  W.  Bemis, 
superintendent  of  the  Water  Works  Depart- 
ment, for  photographs  from  which  the  illustra- 
tions were  prepared. 


A  New  Material  for  Pipe  Joints. 

For  many  years  the  joint  spaces  in  bell  and 
spigot  joints  of  cast-iron  water,  gas  and  plumb- 
ers' pipes  have  been  most  commonly  filled  with 
molten  pig  lead,  which  is  calked  after  it  has 
cooled.  For  several  years  a  Philadelphia  gen- 
tleman has  been  experimenting  with  mixtures 
of  various  common  materials,  seeking  to  pro- 
duce a  compound  to  be  used  not  only  for  pipe 
joints  but  for  many  other  common  purposes. 
A  few  years  ago  his  efforts  were  successsful 
and  the  new  material  was  patented.  It  has 
been  given  the  name  "leadlte"  because  it  re- 
places lead  in  many  ordinary  uses.  The  chief 
ingredients,  as  described  in  the  letters  patent, 
are  sulphur,  brick  dust  and  sand,  but  various 
other  materials  are  incorporated  with  these  in 
varying  proportions,  according  to  the  use  to  be 
made  of  the  mixture.  Some  of  the  character- 
istics claimed  for  leadite  are:  "It  weighs  118 
pounds  per  cubic  foot,  or  one-sixth  as  much  as 
lead ;  it  melts  at  310  degrees  Fahrenheit,  while 
lead  melts  at  618  degrees;  it  is  a  good 
non-conductor  of  electricity  and  is  not  affected 
by  acid;  it  can  be  remelted  repeatedly  without 
waste;  it  solidifies  upon  cooling  and  firmly  ad- 
heres to  metals,  glass,  wood  and  many  other 
substances;  it  is  impervious  to  water;  it  never 
corrodes,  and  it  is  not  malleable." 

As  ordinarily  prepared  for  making  pipe 
joints,  leadite  is  of  a  leaden  gray  color,  but  it 
can  be  colored  during  manufacture  in  a  variety 
of  ways  if  desired  for  ornamental  purposes. 
When  used  as  a  jointing  material  it  requires  no 
calking  and  it  is  tight  under  high  pressures. 
Owing  to  its  lower  specific  gravity,  a  given 
weight  of  leadite  will  make  six  times  as  many 
pipe  joints  as  the  same  number  of  pounds  of 
lead,  and  consequently  a  great  economy  is 
claimed  in  its  use  for  this  purpose.  Its  efll- 
ciency  in  water-pipe  joints  has  been  tested  by 
several  years  of  actual  use.  In  1894  about 
half  a  dozen  joints  in  48-inch  pipe  were  made 
with  this  material  in  Philadelphia,  and  in  1895 
some  1,800  feet  of  4-inch  pipe,  likewise  con- 
nected with  the  Philadelphia  water-works  were 
also  jointed  with  it.  In  addition  to  these,  hun- 
dreds of  joints  have  been  made  at  various 
times,  and  it  is  stated  by  one  of  the  prom- 
inent men  of  the  department  that  these  joints 
have  been  very  satisfactory.  The  pressure  in 
the  pipes  in  some  cases  has  been  as  great  as 
140  pounds  per  square  inch.  For  making  the 
joints  an  ordinary  pipe  jointer  is  used  and  the 
material  is  melted  and  poured  in  much  the  same 
way  as  lead  is;    but  as  soon  as  the  leadite  is 
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cool  the  joint  is  completed,  as  no  calking  is  re- 
quired. If,  in  furtlier  practical  experience, 
tliis  material  justifies  the  claims  made  for  it, 
considerable  changes  in  methods  of  pipe  laying 
may  result  and  also  in  the  amount  of  metal  re- 
quired in  the  pipe  bells.  The  material  is  fur- 
nished by  the  Leadite  Company  of  America, 
2135  N.  29th  Street,  Philadelphia,  for  numerous 
other  purposes  than  pipe  joints. 


Tar  on  Roads. 


The  use  of  oil  in  laying  dust  on  macadam  or 
earth  roads  has  been  quite  extensively  and  suc- 
cessfully experimented  with  in  several  sections 
of  this  country,  as  has  been  noted  from  time 
tb  time  in  The  Engineering  Record.  In  France, 
however,  the  experimenters  have  gone  further, 
owing  to  the  high  price  of  oil  there,  and  have 
tried  coatings  of  tar.  The  process  employed 
at  Champigny  by  M.  Silvain  Dreyfus,  engineer 
of  bridges  and  roads  for  the  department  of 
the  Seine,  was  described  in  The  Engineering 
Record  of  December  20,  1902,  and  some  further 
information  on  this  subject  has  recently  been 
published  in  the  "Bulletin  de  I'Association 
QSnfiral  Automobile,"  from  which  as  summar- 
ized in  the  London  "Surveyor,"  the  following 
notes  have  been  taken. 

The  work  in  Champigny,  which  was  done 
early  last  August,  consisted  in  tarring  about 
650  feet  of  roadway,  16  to  20  feet  wide,  and  a 
certain  length  was  also  treated  with  petroleum. 
The  layer  of  tar  withstood  for  months  not  only 
the  vehicular  traflic  but  also  rain,  frost  and 
thaws.  The  treatment  of  the  roads  with  vari- 
ous liquid  residues  of  petroleum  completely 
prevented  dust,  but  was  far  less  durable  than 
the  tar  coating,  which  formed  a  solid  crust  on 
^he  surface  of  the  road.  M.  Dreyfus  states  that 
the  tar  coating  has  only  given  good  results 
when  it  was  done  in  dry,  warm  weather,  which 
seems  to  be  essential  to  the  success  of  the 
treatment.  The  macadamized  road  must  also 
be  in  good  condition,  for  if  this  is  not  the  case 
the  tar  is  inclined  to  collect  in  the  depressions. 
While  it  is  an  advantage  to  have  the  surface 
loose  and  dusty  when  applying  the  liquid 
petroleum  residues,  it  is  essential  that  it 
should  be  absolutely  clean  when  coated  with  tar. 
'  If  the  road  is  new,  or  has  been  recently  rolled, 
a  preliminary  brushing  will  suffice;  but  other- 
wise it  is  better  to  wash  it  down,  or  brush  it 
so  that  the  stone  bed  is  laid  bare,  it  being  re- 
membered of  course  that  all  dampness  should 
be  allowed  to  dry  out  before  the  tar  Is  applied. 
A  few  hours  after  coating,  the  surface  should 
be  sprinkled  with  sand  and  lightly  rolled.  For 
a  road  6  meters  (19.7  feet)  wide  the  cost  of 
the  tarring  is  estimated  by  Mr.  Dreyfus  to  be 
from  fl24  to  $186  per  mile,  taking  the  price  of 
tar  as  $9.65  per  ton.  In  spite  of  warm  weather, 
no  softening  of  the  tar  was  noticed.  At  times 
it  rained  continuously  for  a  week  without  caus- 
ing any  injury  to  the  tar  coating,  and  the  road 
was  entirely  free  from  mud. 

M.  Lavand,  of  the  department  of  bridges  and 
roads,  states  that  In  the  department  of  Cha- 
rente  some  280  feet  of  road  19.7  feet  wide, 
which  was  tarred,  has  given  good  results.  The 
tar  formed  with  the  dust  a  hard,  cement-like 
surface,  which  in  warm  weather  becomes 
slightly  elastic,  much  like  asphalt.  The  cost 
was  given  in  this  case  as  1.45  cents  per  square 
yard.  M.  Lavand  states  that  6  months  may  be 
assumed  as  the  life  of  this  coating,  and  on  the 
basis  of  two  coatings  a  year  he  considers  that 
the  cost  of  maintenance  of  the  road  would  be 
reduced  one-half  by  the  use  of  the  tar.  At 
D61e  a  trial  was  made  on  the  full  width  of  a 
road  for  980  feet.  This  road  was  in  a  busy 
suburb  where  the  traffic    was    heavy,   and    in 


addition  the  road  had  a  grade  of  3  to  4  In  100. 
The  results  were  very  satisfactory,  even  pedes- 
trians preferring  the  road  to  the  foot  paths. 
The  officials  of  the  department  of  bridges  and 
roads  consider  that  the  coating  has  reduced 
the  cost  of  maintenance  of  the  road.  About 
4,800  square  yards  of  road  near  La  Rochelle 
have  been  tarred,  with  good  results. 

M.  Charbonnier,  of  Geneva,  Switzerland,  re- 
ports that  the  results  of  the  first  coating  of  tar 
on  the  very  busy  road  to  Lausanne  were  en- 
couraging. The  dust  was  not  entirely  prevent- 
ed, as  the  superficial  wear  and  tear  of  the  sin- 
gle stones  and  uneven  portions  which  are 
bound  to  occur,  suffices  to  produce  a  very  fine 
but  heavy  dust,  which  barely  rises  above  the 
wheels.  The  amount  of  this  dust  is  barely  one- 
tenth  of  that  which  previously  occurred. 


A  Steel  Tape  Base-Line  Measurement. 

During  the  summers  of  1901  and  1902  a  base 
line  at  Greensboro,  Vt.,  about  2,600  feet  long, 
was  measured  by  students  of  the  University  of 
Vermont  under  the  direction  of  Mr.  Arthur  D. 
Butterfield.  The  results  seem  to  bear  out  the 
opinion  that  with  proper  care  a  base  line  can 
be  measured  with  sufficient  accuracy  by  the 
use  of  steel  tapes,  and  that  although  the  prob- 
able error  of  the  tape  measurement  may  be 
larger  than  that  obtained  by  the  use  of  more 
precise  methods,  the  single  advantage  of  being 
able  to  measure  a  longer  line  makes  the  tape 
measurement  fully  as  effective  in  checking 
triangulations.  The  following  description  of 
the  measurements  at  Greensboro  has  been  con- 
densed from  an  article  by  Mr.  Butterfield  in 
the  "Journal"  of  the  Worcester  Polytechnic 
Institute  for  March: 

A  Gurley  ribbon  steel  tape  was  used  for  the 
work;  301.4  feet  long  and  weighing  2  pounds 
6  ounces.  It  was  graduated  every  5  feet  for  a 
length  of  300  feet,  and  the  10  feet  at  the  zero 
end  were  graduated  to  feet.  Its  average  width 
was  0.2491  inch,  and  average  thickness,  0.0103 
inch.  Special  small  glass  thermometers  gradu- 
ated to  150  degrees  Fahr.  were  used,  from  which 
readings  to  the  nearest  quarter  of  a  degree 
were  easily  obtainable.  An  improved  Chatillon 
circular  spring  balance,  weighing  to  60  pounds 
by  2-ounce  graduations  was  used  for  the  ten- 
sion. The  dial  of  this  balance  is  graduated  to 
20  pounds  and  the  total  tension  is  obtained  by 
adding  to  the  dial  reading  that  on  the  extended 
hook  of -the  balance,  which  records  the  multi- 
ples of  20  pounds.  Since  the  balance  was  made 
to  give  correct  readings  when  held  vertical,  it 
was  necessary  to  correct  the  readings  for  the 
horizontal  position.  To  do  this  the  formula 
T=Ti-f%  (W— R-|-r)  was  used,  in  which  W= 
weight  of  balance  (2  pounds  8%  ounces),  r= 
reading  of  dial  when  balance  Is  held  vertical 
( — 2  ounces  in  this  case  since  the  reading  was 
greater  than  zero),  R— reading  of  dial  when 
the  balance  Is  held  inverted  (21  ounces),  T= 
true  tension  when  held  horizontal,  and  T,=the 
dial  reading  when  held  horizontal.  For  a  pull 
of  30  pounds  It  was  found  that  the  dial-  reading 
should  be  29  pounds  7  ounces.  The  apparatus 
for  stretching  the  tape  was  very  simple,  con- 
sisting of  a  piece  of  iron  7%  inches  long,  2 
inches  wide,  with  a  vertical  projection  at  each 
end  through  which  a  rod  in  line  with  the  tape 
passed  and  was  held  In  place  by  a  small  travel- 
ing crank  butting  against  the  further  projec- 
tion of  the  iron  base.  The  tape  supports  at 
the  end  of  every  300  feet  consisted  of  two  2x3- 
inch  pjsts  with  a  wooden  cross-piece  on  top. 
Three  supports  were  set  up  at  the  end  of  each 
tape  length,  the  two  outside  ones  for  the  tape 
stretching  apparatus  and  the  middle  one, 
which  was  set  to  grade,  for  the  zinc  strip  on 


which  was  recorded  the  end.of  the  tape  length. 
The  intermediate  supports  were  stakes  1  Inch 
square,  with  L-shaped  pieces  of  wire  hung  from 
them  by  nails.  These  supports  were  spaced  25 
feet  apart  In  1901  and  50  feet  In  1902. 

The  terminal  points  of  the  base  line  were 
marked  by  brass  bolts  cemented  in  6x6-inch 
granite  monuments  set  3  feet  in  the  ground.  » 
fine  transverse  line  on  each  bolt  marking  the 
extreme  terminals  of  the  line.  From  the  na- 
ture of  the  ground  it  was  thought  best  to  divide 
the  base  line  into  four  different  grades,  the 
grades  being  continuously  down  hill,  6.44  feet 
in  804,  6  In  300,  13  in  600,  and  4.5  in  900,  re- 
spectively. The  line  having  been  all  staked 
out  to  grade,  the  terminal  points  were  brought 
up  and  marked  upon  the  end  zinc  strips  by 
means  of  a  transit  set  at  right  angles  to  the 
line.  In  measuring,  the  tape  was  uncoiled  and 
placed  in  Its  supporting  hooks,  a  moderate  ten- 
sion was  applied,  and  the  tape  was  then  al- 
lowed to  remain  15  minutes  or  so  in  order  to 
assume  the  temperature  of  the  air;  the  ther- 
mometers were  hung  at  the  100  and  200-foot 
points.  In  starting  the  measurement,  the  rear 
tape  stretcher  kept  the  zero  end  of  the  tape 
at  the  terminal  mark  by  means  of  the  movable 
crank  and  the  forward  tape  stretcher  applied 
the  desired  tension.  When  the  rear  man  sig- 
naled "all  right,"  usually  by  a  whistle,  and  the 
tension  was  correct,  the  forward  end  of  the 
tape  was  marked  on  the  edge  of  the  zinc  with 
a  needle  and  then  a  line  was  drawn  across  the 
zinc  strip.  The  thermometers  were  read  when 
the  "all  right"  signal  was  given,  and  immedi- 
ately after  the  tape  length  was  marked  the 
stretchers  were  lifted  from  their  supports,  the 
tape  carried  forward  along  its  supporting 
hooks,  the  stretchers  fixed  in  their  new  posi- 
tion, tension  applied  as  before  and  the  next 
tape  length  measured.  The  odd  distance  at 
the  end  was  measured  by  a  foot  rule  gradu- 
ated to  fiftieths  of  an  Inch. 

Usually  the  men  were  distributed  in  the  fol- 
lowing manner:  two  or  more  at  each  end  at  the 
tape  stretchers,  and  one  at  each  thermometer, 
who  also  looked  after  the  tape  in  transporta- 
tion, seeing  that  It  rested  properly  in  its  sup- 
ports and  was  not  twisted,  and  a  recorder.  The 
time  of  each  measurement  occupied  usually  a 
little  less  than  an  hour  at  the  beginning,  since 
the  men  were  not  accustomed  to  their  duties, 
but  after  a  few  measurements  had  been  taken 
it  was  possible  to  measure  the  distance  in  half 
an  hour,  or  at  the  rate  of  one  mile  per  hour. 

Nine  measurements  of  the  base  were  made 
each  year,  and  the  average  value  in  feet  for  the 
reduced  length  of  line  for  1901  was  2,604.153 
±  .003.  The  average  for  1902  was  2,604.153  41 
.007.  The  values  for  the  decimals  of  the  re- 
duced lengths  for  the  two  years  were: 

1901 158,   166,   157,   159,   153.  136,  170,  125,  158 

1902 216,  186,  224,  124,  139,  154,  177,  133,  136 

Three  general  conclusions  are  noted.  First, 
those  measurements  where  the  temperature 
was  about  stationary  accord  nearest  with  the 
mean;  second,  measurements  made  under  a 
falling  temperature  are  large  as  compared  with 
the  mean;  third,  measurements  made  under  a 
rising  temperature  are  small  as  compared  with 
the  mean.  These  facts  indicate  that  the  ther- 
mometers do  not  respond  as  quickly  to  changes 
In  the  temperature  as  the  tape;  U  the  tem- 
perature Is  rising  the  thermometers  read  low, 
if  falling  they  read  high.  This  lag  may  be 
practically  eliminated  by  an  equal  number  of 
measurements  taken  under  rising  and  falling 
temperatures.  Since  the  majority  of  these 
measurements  were  made  with  a  falling  tem- 
perature the  average  Is  probably  a  little  large. 

That  the  measurements  of  the  two  years 
should  happen  to  coincide  can  of  course  not 
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be  regarded  as  a  test  of  accuracy,  for  the  prob- 
able errors  are  widely  different  In  the  two 
years.  Taking  an  error  of  1  in  500,000  as  the 
maximum  sdlowable  probable  error  (as  pre- 
scribed by  the  U.  S.  Coast  and  Geodetic  Sur- 
vey), the  work  of  the  first  year  is  satisfactory, 
and  that  of  the  second  year  unsatisfactory.  The 
results  bear  out  the  conclusion  of  others  who 
have  experimented,  that  the  one  great  source 
of  error  is  in  the  temperature  reading,  the  in- 
ability to  obtain  the  correct  temperature  of  the 
tape. 


Suspension  Bridges  in  the  Himalayas. 

Suspension  bridges  in  the  Himalayas,  made 
by  the  natives  and  called  "jhulas,"  are  de- 
scribed in  a  recent  issue  of  "Indian  Engineer- 
ing" which  gives  two  engravings  of  one  of 
them.  It  is  apparently  nearly  200  feet  long  with 
two  pairs  of  main  cables  which  pass  over  the 
tops  of  forked  tree  limbs  for  towers  and  beyond 
them  are  separated  into  a  number  of  anchorage 
strands  attached  to  posts  driven  in  the  ground. 
The  floor  appears  to  consist  of  cross  pieces 
lashed  to  longitudinal  timbers  suspended  by 
vertical  and  diagonal  ropes  from  the  cables, 
and  is  approximately  horizontal  at  the  ends 
and  nearly  parallel  to  the  catenary  in  the  mid- 
dle three  fourths. 

"Frequently  these  bridges  consist  merely  of 
three  ropes,  one  for  the  feet  and  two  others  for 
the  hands  of  the  traveler,  kept  asunder  by 
pieces  of  wood  placed  at  Intervals.  Although 
there  is  nothing  to  prevent  side  swing,  the 
natives  of  the  Himalayan  districts  use  them 
with  great  freedom.  In  some  out-of-the-way 
parts,  where  ropes  cannot  be  obtained  good 
twig  cables  are  made  from  the  freshly  picked 
twigs  of  Desmodium  tilioefolium,  which  make 
very  strong  cables,  but  are  not  very  durable. 
Sometimes  the  native  "jhula"  consists  simply 
of  one  single  rope,  stretching  from  bank  to  bank 
and  made  fast  to  trees  on  either  side;  a  sort  of 
cradle  In  which  a  passenger  sits,  is  slung  on  a 
rope  from  the  main  cable,  and  pulled  across  by 
means  of  ropes  worked  from  either  side.  Goats 
and  sheep  sometimes  cross  by  this  form  of 
bridge,  and  it  is  certainly  safer  than  the  three- 
rope  method." 


Preservation  of  Iron  in  Concrete. 


In  1890,  there  was  built  in  Berlin,  Germany, 
a  revetment  wall  consisting  of  reinforced  con- 
crete slabs  between  I-beam  posts  resting  on 
piles  cut  off  below  low  water  and  held  horizon- 
tally by  backstays.  The  piles  are  survivals  of 
a  previous  crib.  In  the  spring  of  1901  the  De- 
partment of  Public  Works  undertook  a  thorough 
investigation  of  the  condition  of  the  concrete 
Blabs  and  the  iron  embedded  in  them,  which  is 
reported  in  a  recent  issue  of  the  "Zentralblatt 
der  Bauverwaltung."  The  reinforcing  consists 
of  horizontal  %-inch  round  iron  rods  in  number 
depending  upon  the  earth  pressure  acting  on  the 
slabs,  and  of  vertical  rods  about  3/16  inch  in 
diameter.  The  vertical  and  horizontal  rods  are 
tied  together  by  wire  so  as  to  form  a  netting. 

To  Investigate  the  condition  of  the  slabs  and 
the  Iron  embedded  in  them,  nine  slabs  were 
chosen  which  showed  cracks  and  other  Injuries, 
and  12  slabs  which  bad  a  perfectly  good  ap- 
pearance. Thirty-two  holes  about  10x10  Inches 
were  chiseled  out,  completely  uncovering  the 
rods,  and  at  all  places  also,  where  marked  Injur- 
ies were  noticed,  the  concrete  was  removed  com- 
pletely from  the  rods.  The  horizontal  rods  were 
0.04  to  0.4  inch,  and  the  vertical  rods  0.4  to  1 
Inch  from  the  faces  of  the  slabs.  In  an  injured 
Blab  three  horizontal  and  two  vertical  rods 
were   uncovered.      The   greater    part    of    the 


upper  horizontal  rod  was  covered  by  a  thin 
layer  of  rust,  and  the  mortar,  from  the  rod  to 
the  lace,  was  destroyed.  The  two  lower  rods 
were  free  of  rust.  The  vertical  rods  were 
somewhat  rusty  at  several  spots.  In  another 
injured  slab,  the  uncovered  rods,  four  hori- 
zontal and  four  vertical,  were  all  equally  rusty. 

In  a  slab,  which  appeared  on  the  outside  to 
be  in  perfectly,  good  condition,  three  horizontal 
and  four  vertical  rods  were  uncovered.  The 
two  upper  rods  were  rusted  the  same  as  in  the 
slab  first  mentioned,  but  the  lower  rod  was  free 
of  rust.  The  four  vertical  rods  showed  slight 
rusting  at  several  spots.  In  another  uninjured 
slab,  all  the  rods  uncovered,  four  horizontal 
and  three  vertical,  were  found  to  be  free  of 
rust. 

In  a  slab  in  the  upper  row,  the  concrete  had 
scaled  off  for  about  4  inches  above  the  bed 
joint  and  for  short  distances  each  side  of  the 
post.  The  uncovered  rods  were  much  coated 
with  rust  on  the  face.  In  another  slab  the 
concrete  had  cracked  off  near  the  lower  edge 
for  about  4  inches.  A  horizontal  rod  laid  0.2 
inch  from  the  face  had  become  loose  and  was 
much  rusted  on  the  face.  In  still  another  slab, 
seven  horizontal  rods  became  loose  because  the 
concrete  layer  covering  them  had  cracked  off. 
The  rods  were  much  rusted.  Three  other  slabs 
showed  the  same  injuries.  The  concrete  layer, 
which  was  only  0.12  inches  thick,  had  cracked 
off  and  the  rods  which  were  laid  bare  began  to 
rust. 

Some  conclusions  as  to  the  building  of  rein- 
forced concrete  slabs  of  this  type  and  the 
arrangement  of  the  embedded  rods  may  be 
based  on  these  observations.  Rods  with  incip- 
ient rust  were  found  in  a  relatively  great 
number  in  injured  slabs  and  in  slabs  in  good 
condition  externally,  but  destruction  of  the  con- 
crete was  found  almost  invariably  only  where 
the  rods  were  near  the  external  face.  At  such 
spots,  having  only  a  thin  protecting  layer  of 
cement,  it  was  found  that  the  rod  was  much 
rusted  on  its  front  only  while  the  rest  of  the 
surface  remained  clean.  Apparently  the  injury 
to  the  slabs  may  have  been  caused  partly  by 
the  improper  location  of  the  rods,  even  when 
free  from  rust,  and  partly  by  the  use  of  rusted 
rods.  Wherever  rods  free  of  rust  protected 
by  a  good  layer  of  cement  of  0.3  to  0.4  inch  and 
more  in  thickness  were  uncovered,  the  slabs 
showed  no  injury.  It  was  also  observed  that 
the  mortar  adhered  less  strongly  to  the  rusty 
rods  than  to  the  rods  free  of  rust.  From  the 
latter  the  mortar  had  always  to  he  removed  by 
the  point  of  the  hammer. 

Since  the  greatest  bending  stresses  take 
place  at  the  middle  of  the  slab,  it  will  be  well 
to  bend  the  rods  so  that  they  will  be  near  the 
center  of  thickness  at  the  supports  and  the 
requisite  distance  from  the  face  in  the  middle. 
No  greater  difficulties  will  be  encountered  in 
tamping  the  concrete  than  are  encountered 
with  straight  rods  which  have  to  be  bent  in  at 
the  ends  because  of  the  flanges  of  the  I-beam 
post.  No  accuracy  is  required  for  the  curve  of 
the  bent  rod. 


Letters  to  the  Editor. 


Measobino  Fix)W  or  Water  by  Means  of  Recoro- 
ino-Pressube  Gauges. 
Sir: — Mr.  Doane's  article  on  the  use  of  re- 
cording pressure  gauges  as  aids  in  water  works 
management,  in  your  issue  of  May  9,  is  so  com- 
plete that  little  more  remains  to  be  said  on  the 
subject.  There  is,  however,  one  point  to  which 
attention  may  be  directed,  and  that  is  the  am- 
plitude of  the  motion  of  the  pen  and  the  sen- 
sitiveness of  the  gauge  to  comparatively  small 
variations  of  pressure.     The  movement  of  the 


pen  or  pencil  point  is  usually  limited  to  a  range 
of  only  2  or  3  inches,  and  if  the  difference  be- 
tween the  extremes  of  pressure  is  large,  the 
small  variations  become  visible  in  the  chart,  if 
there  be  no  retardation  of  the  pen  by  its  fric- 
tion on  the  paper.  In  the  case  of  a  long  grav- 
ity conduit,  the  record  of  such  small  variations 
of  pressure,  however,  are  sometimes  of  great 
importance  to  a  manager,  as  they  indicate  ab- 
stractions of  water  from  the  pipe,  and  thus  fur- 
nish a  clew  to  an  improper  use  of  the  air  valves 
or  blow-offs  on  the  line.  The  instrument 
should,  therefore,  be  very  sensitive  or  possess 
the  greatest  practicable  amplitude  of  motion, 
and  the  "drag,"  or  frictional  resistance  of  the 
pen  or  pencil  point,  should  be  determined  fre- 
quently by  trial. 

Mr.  Doane  has  also  pointed  out  how  the  rec- 
ords of  two  such  gauges  located  at  some  dis- 
tance apart  on  a  conduit,  can  be  utilized  to  de- 
termine the  approximate  discharge  of  the  pipe, 
either  at  any  instant  of  time,  or  for  any  period. 
By  carefully  comparing  the  two  charts,  and 
knowing  the  difference  of  level  between  the  two 
Instruments,  the  loss  of  hydraulic  head  in  the 
given  length  of  pipe  is  found,  whence  it  be- 
comes easy  to  compute  the  discharge,  if  the 
proper  value  of  the  coefficient  (c)  in  the  Chezy 
formula  v— cVrs  is  chosen,  or  has  been  deter- 
mined by  actual  experiment.  This  method  of 
obtaining  the  discharge  of  a  pipe  conduit  is, 
however,  dependent  on  the  accuracy  of  the  two 
instruments,  and  the  equality  of  the  pen  "drag" 
in  each.  If  the  actual  difference  in  head  is  small, 
there  will  be  much  difficulty  in  determining  it 
correctly  from  the  two  charts,  owing  to  the 
short  range  of  motion  of  the  pens  in  gauges 
of  the  usual  construction,  and  the  measurement 
is  furthermore  affected  by  the  "drag."  In  mak- 
ing use  of  a  recording  gauge  as  a  water  meter, 
it  will  therefore  be  preferable  to  use  only  one 
instrument  which  has  a  large  range  of  motion, 
and  is  adapted  to  recording  the  differences  of 
pressure  in  a  length  of  500  or  1,000  feet  of  the 
conduit,  instead  of  the  actual  pressures  at  the 
two  points;  the  instrument  in  this  case  being 
located  preferably  midway  between  the  two 
points  and  connected  to  the  conduit  by  two 
lines  of  small  pipe. 

A  gauge  of  this  kind  is  easily  made  in  the 
form  of  a  glass  U  tube  partly  filled  with  mer- 
cury, or  some  other  liquid  Insoluble  in  water, 
and  any  desired  degree  of  sensitivenf^ss  can 
thereby  be  obtained;  but  hitherto  the  only  way 
of  obtaining  a  continuous  record  has  been  by 
photographing  the  junction  of  the  water  and 
mercury  columns  in  one  leg  of  the  U  tube.  This 
process  is,  however,  somewhat  expensive  and 
troublesome,  and  hence  it  becomes  desirable  to 
accomplish  the  purpose  mechanically  with  the 
usual  diaphragm  or  Bourdon  tube  spring  gauge. 
The  writer  has  made  several  experiments  in 
this  direction  which  gave  fairly  satisfactory  re- 
sults, although  much  remains  to  be  done  in  the 
way  of  minimizing  the  effects  of  changes  of 
temperature  on  the  springs  and  in  getting  a 
sufficiently  large  range  of  motion. 

Yours  very  truly,  E.  Kuichong. 

New  York,  May  13,  1903. 


Pbessube-Recorbing  Gauges. 
Sir: — In  connection  with  the  article  by  Mr. 
A.  O.  Doane  on  recording-gauges,  in  your  issue 
of  May  9,  I  take  pleasure  in  writing  a  few  lines 
by  way  of  discussion.  In  any  system  of,  say, 
exceeding  30,000  consumers,  I  should  regard 
more  than  one  pressure-recording  gauge  as 
highly  desirable,  not  to  say  necessary.  The 
city  of  Boston  has  about  twenty  of  them,  main- 
ly in  fire-engine  houses,  where  they  are  wound 
and  cared  for  ordinarily  by  the  firemen  at- 
tached to  the  houses.     An  incident  indicating 


May  23,  1903. 


THE    ENGINEERING    RECORD. 


555 


the  value  of  having  many  gauges  occurred 
lately.  It  was  known,  from  the  excessive 
pumping,  that  a  leak  existed  somewhere  in  the 
city.  One  of  the  gauges  showed  much  the 
greatest  deviation  from  the  normal  pressure, 
and  the  leak  was  found  not  far  distant  from  it. 
Previous  to  the  introduction  of  the  closed  pen, 
I  had  always  preferred  a  hard  pencil,  provided 
with  a  spring  to  keep  it  up  to  the  paper;  and 
1  still  think  that  it  is  to  be  preferred  to  any 
pen,  which  is  apt  to  convert  the  vibration  into 
a  wide  band  of  blot,  thus  making  the  determina- 
tion of  the  mean  pressure  a  matter  of  some 
difficulty.  I  presume  that  no  contrivance  so 
far  used,  except  that  of  an  enlarged  pipe  car- 
ried above  the  highest  point  to  which  the  water 
could  rise,  can  prevent  the  hammer  in  the 
gauge-pipe,  but  there  has  been  used,  with  some 
success  at  least,  an  air  chamber  near  the  gauge 
so  connected  as  to  be  at  all  times  easily  kept 
full  of  air.  I  was  wondering  whether  it  would 
not  be  wiser  to  insert  a  slightly  larger  tap  in 
the  main  rather  than  to  allow  the  smaller  one 
to  project  into  the  main  as  suggested  by  Mr. 
Doane.  Yours  truly, 

Feederic  I.  WiNSLOW,  Asst.  Bngr. 
"Boston,  May  13,  1903. 


The  Engineeb  and  the  Public^ 
Sir: — Engineers  should  be  grateful  to  Mr. 
Charles  F.  Scott  for  his  presentation  of  the 
"Engineer  of  the  Twentieth  Century."  This 
address  cannot  help  but  awaken  among  engi- 
neers a  keen  interest;  and  it  should  do  more, 
it  should  stimulate  them  to  action.  They  should 
grasp  the  opportunity  now  before  them  to  ex- 
tend their  usefulness  to  each  other  in  such  a 
large  way  and  to  command  their  proper  posi- 
tion among  professional  men.  This,  Is  the  en- 
^  gineer's  century.  He  controls  the  expenditure 
of  vast  sums  of  money,  paid  out  in  the  main  for 
the  betterment  of  civilization.  Yet  he  does  not 
have  a  large  voice  in  determining  whether  such 
expenditures  shall  or  shall  not  be  made.  The 
engineer  is  not  often  represented  upon  the 
various  boards  or  commissions  which  have  to 
deal  with  large  public  problems.  Yet  no  man 
is  better  fitted  by  education,  training,  or  in- 
clination to  give  his  best  services  to  such  im- 
portant matters.  Again,  we  do  not  often  find 
the  engineer  in  our  city  councils,  in  the  legis- 
latures of  the  States,  or  in  Congress.  Further- 
more, he  does  not  often  hold  any  prominent 
administrative  position  in  City,  State,  or  Na- 
tional Government — there  are  exceptions  in 
private  corporations,  because  the  corporation 
understands  the  value  of  his  services.  Are  not 
these  conditions  largely  the  fault  of  the  engi- 
neer himself,  from  a  lack  of  interest  or  of  effort 
to  better  them?  Engineering  is  a  self-absorb- 
ing profession — we  need  to  guard  ourselves 
against  being  overwhelmed  by  the  purely  tech- 
nical part  of  our  work.  If  we  become  com- 
pletely absorbed  in  our  particular  specialty — 
to  the  exclusion  of  everything  else — we  become 
narrow,  we  not  only  lose  our  interest  in  public 
matters,  but  soon  we  have  nothing  in  common 
with  our  fellows,  and  finally  we  are  even  out  of 
touch  with  engineering  in  its  broadest  sense. 
This  should  not  be  so.  In  order  to  render  our 
best  services  as  engineers,  we  should  not  for- 
get that  we  should  first  and  above  all  things  be 
an  engineer,  then  a  specialist  in  engineering. 

There  are  numerous  engineering  societies, 
civil,  mechanical,  electrical,  mining,  naval, 
municipal,  irrigation,  sanitary  and  others.  It 
is  inevitable  that  specialization  in  the  practice 
of  engineering  as  a  profession  will  continue. 
In  the  future,  also,  are  we  going  to  differentiate 
further  in  our  society  organizations,  and  so  be- 
come less  and  less  in  touch  with  each  other? 
This  would  hardly  seem  the  rational  thing  to 


do.  Rather  the  engineers'  effort  should  be  di- 
rected to  the  bringing  together  of  all  engineers 
in  one  society,  which  would  include  all  of  the 
engineers  of  the  future.  They  should  stand 
before  the  community  as  a  unit,  as  engineers. 
Their  voice  should  be  heard  in  the  discussion  of 
large  public  problems;  no  other  class  of  men 
are  better  fitted  to  discuss  such  matters.  They 
should  take  their  proper  position  in  the  world 
of  affairs.  As  Mr.  Scott  has  put  it:  "The  Engi- 
neer of  the  Twentieth  Century  Is  to  deal  with 
large  affairs  in  a  large  way.  He  Is  to  be  closely 
related  to  every  department  of  modern  life.  He 
is  to  become  a  chief  factor  in  adjusting  and 
operating  the  intricate  mechanism  of  a  new  civ- 
ilization. He  is  to  advance  to  administrative 
positions  for  which  his  knowledge  and  training 
peculiarly  fit  him."  Are  the  small  things — ex- 
cluslveness,  dissimilar  standards,  petty  jeal- 
ousies and  such  like — which  may  seem  to  stand 
in  the  way  of  anything  that  may  lead  to  the 
consummation  of  such  a  destiny,  going  to  pre- 
vail? I  believe  not.  Sooner  or  later  we  must 
get  together.  Why  not  now?  Why  not  accept 
gratefully  the  offer  which  has  been  made  by 
Mr.  Carnegie  and  build  for  all  engineers  with 
one  standard  of  eligibility — an  engineer — the 
American  Institute  of  Engineers? 
Very  truly  yours,  Daniel  La  whence  Turner, 
Assoo.  M.  Am.  Soc.  C.  E. 
New  York,  May  15,  1903. 


Reasoning  of  a  Good-Roads  Enthusiast. 
Sir: — A  prominent  and  eloquent  advocate  of 
better  roads  having  stated  in  a  president's  ad- 
dress at  a  good  roads  convention  that  the  farm- 
ers of  the  United  States  were  losing  $900,000,- 

000  annually  by  bad  roads,  I  wrote  to  him  ask- 
ing how  he  determined  the  loss.  His  reply  is 
interesting  as  showing  the  slender  basis  upon 
which  one  emphatic  assertion  rests.  His  an- 
swer is  as  follows,  verbatim  et  literatum: 

"1.  There  are  10,000,000  wagons  in  the  Unit- 
ed States. 

"2.  Probably  1/10  of  these  are  constantly 
hauling  on  bad  roads. 

"3.  The  value  of  two  horses  and  a  wagon 
one  day  is  $3. 

"4.  One  million  wagons  for  300  days  losing 
$3  per  day  is  $900,000,000." 

How  easy!  I  asked  him  how  he  knew  there 
were  10,000,000   wagons  in  the  United   States. 

1  have  waited  three  months,  but  have  not  yet 
heard  from  him.  When  I  receive  his  answer  I 
shall  ijublish  it. 

However,  let  us  examine  his  premises  a  lit- 
tle. None  of  the  U.  S.  Census  Reports  give  any 
direct  data  as  to  the  number  of  farm  wagons 
in  the  country;  but  the  census  does  give  the 
number  of  vehicles  and  also  of  farm  wagons 
manufactured  in  1890  and  also  in  1900.  In 
1890  there  were  298,000  "farm  wagons"  manu- 
factured, which  was  21.9  per  cent,  of  all  the 
vehicles  made  that  year;  and  in  1900  the 
"heavy  wagons  and  trucks"  amounted  to  326,- 
000,  again  21.9  per  cent,  of  all  the  vehicles 
manufactured  that  year.  The  tax  assessors  of 
Illinois  reported  575,000  "wagons  and  carri- 
ages," and  assuming  that  22  per  cent,  of  these 
were  farm  wagons,  there  were  126,500  farm 
wagons  in  Illinois  in  1901.  In  1900  Illinois  had 
one-sixteenth  of  the  population  of  the  United 
States,  and  assuming  that  the  number  of  farm 
wagons  is  proportional  to  the  population,  the 
number  of  farm  wagons  in  the  United  States 
would  be  126,500x16=1,024,000,  which  is  prac- 
tically one-tenth  of  the  value  stated  by  our 
road  reformer.  Again,  if  only  300,000  farm 
wagons  were  made  per  annum  during  the  past 
decade,  and  if  there  are  10,000,000  in  the  coun- 
try now,  a  wagon  must  have  lasted  33%  years, 
which  is  obviously  absurd.     The  conclusion  is 


still  further  in  error,  since  the  number  of  wag- 
ons made  during  the  last  decade  is  very  much 
greater  than  that  during  preceding  years.  But 
if  the  premise  has  approximately  a  tenfold  er- 
ror in  it,  it  is  not  worth  while  wasting  words 
over  it. 

Of  course,  neither  our  advocate  of  good  roads 
nor  anybody  else  knows  anything  definite  about 
the  truthfulness  of  his  second  premise.  The 
third  premise  is  absurd.  It  assumes  that  all  of 
the  wages  of  driver  and  team  are  lost  while 
hauling  upon  bad  roads,  which  is  equivalent  to 
saying  that  nothing  is  hauled!  According  to 
this,  the  roads  of  the  United  States  are  im- 
passable one-tenth  of  the  time;  but  neverthe- 
less the  farmers  haul  upon  them!  If  the  first 
factor  is  approximately  ten  times  too  great, 
and  the  second  factor  is  a  shot  In  the  dark,  and 
the  third  is  absurd  on  the  face  of  it,  how  un- 
reliable is  the  conclusion?  Is  it  any  wonder 
that  the  so-called  arguments  of  the  good-roads 
enthusiast  fail  to  convince  the  farmer,  or  that 
he  is  irritated  thereby  and  becomes  suspicious 
of  the  motives  of  many  of  those  who  get  up 
good-roads  conventions  ? 

Yours  truly,  Iba  O.  Bakeb. 

Champaign,  III.,  May  15,  1903. 


Directory      of      National      Engineering 
Societies. 


American  Society  of  Civil  Enoineisbs.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Engi- 
neers. Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton. 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

Amebican  Water  Wobks  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  .\nd  Ventilat- 
ing Engineers.  Convention  at  Niagara  Falls. 
N.  Y.,  July  17  and  18.  Secretary,  W.'  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  op  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  fob  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal  Notes. 


Mr.  A.  F.  Gill  has  been  appointed  city  engi- 
neer of  Spokane,  Wash. 

Mr.  E.  C.  Dunn  has  been  re-elected  city  engi- 
neer of  Alexandria,  Va. 

Mr.  F.  S.  Hazelton  has  been  appointed  city 
engineer  of  Paola,  Kan. 

Mr.  S.  B.  Howe  has  been  appointed  city  engi- 
neer of  Sioux  Falls,  S.  D. 
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Mr.  Frank  Powell  has  been  reappointed  city 
engineer  of  La  Crosse,  Wis. 

Mr.  H.  H.  Leith  has  been  reappointed  city 
engineer  of  East  Liverpool,  O. 

Mr.  Lester  H.  Robinson  has  been  appointed 
city  engineer  and  surveyor  of  Mlddletown,  N.Y. 

Mr.  R.  L.  Ellis  has  been  appointed  city  engi- 
neer of  Great  Falls,  Mont,  succeeding  Mr.  C. 
W.  Swearingen. 

Mr.  W.  J.  Miller  has  been  re-elected  engineer 
and  superintendent  of  the  board  of  water  com- 
missioners of  Red  Wing,  Minn. 

Mr.  Charles  R.  Wightman  has  been  appointed 
city  engineer  of  Benton  Harbor,  Mich.,  and  Mr. 
R.  L.  Levin  engineer  of  water  works. 

Mr.  J.  V.  N.  Williams  has  been  appointed  su- 
perintendent of  streets  of  Binghamton,  N.  Y., 
succeeding  Mr.  J.  M.  Seabury,  resigned. 

Mr.  Frank  I.  Consaul  has  been  appointed  .as 
city  engineer  ot  Toledo,  O.,  succeeding  Mr.  Ton- 
son,  whose  resignation  was  noted  last  week. 

Mr.  William  H.  Sieverling  has  been  reap- 
pointed city  engineer  of  Springfield,  O.,  and 
Mr.  Robert  J.  Netts,  assistant  city  engineer. 

Mr.  John  L.  Westbrook,  engineer  of  Bast 
Stroudsburg,  Pa.,  has  been  engaged  as  engineer 
for  the  sewer  construction  at  Stroudsburg. 

Mr.  Matthew  B.  Cowden  has  been  re-elected 
city  engineer  of  Harrisburg,  Pa.,  for  three  years. 
He  was  first  elected  to  the  position  in  1874. 

Mr.  F.  M.  Turner  has  been  reappointed  city 
civil  engineer  of  Dayton,  O.,  for  two  years, 
which  position  he  has  filled  for  the  last  twelve 
years. 

Mr.  C.  F.  Martin,  for  twenty  years  superin- 
tendent of  the  water  works  of  Bellefontaine,  O., 
has  resigned  and  will-  be  succeeded  by  Mr.  David 
Hennesey. 

Mr.  J.  W.  Pierce  has  been  elected  city  engi- 
neer of  Cambridge,  Mass.,  to  succeed  Mr.  Lewis 
M.  Hastings,  who  has  occupied  that  position 
since  1889. 

Mr.  Guy  Hyde  Chick  has  resigned  as  local 
manager  ot  the  Contra  Costa  Water  Co.,  at 
Berkeley,  Cal.,  and  will  engage  in  private  prac- 
tice in  that  city. 

Civil  Engineer  Menoeal,  U.  8.  N.,  has  been 
ordered  to  Washington  for  duty  in  connection 
with  the  plans  for  the  naval  station  at  Guanta- 
namo  and  Bahia  Honda. 

Mr.  J.  A.  Sague,  mechanical  engineer  of  the 
American  Locomotive  Co.,  sailed  for  Europe, 
May  16,  to  spend  two  months  in  a  study  of 
foreign-built  locomotives. 

Mr.  C.  W.  Buchholz  has  resigned  as  chief 
engineer  of  the  Erie  Railroad,  and  has  been 
appointed  consulting  engineer  for  all  lines 
which  the  company  operates  and  controls. 

Col.  A.  C.  Chase  has  retired  as  president  of 
the  Syracuse  Chilled  Plow  Co.,  which  position 
he  haa  held  for  twenty  years,  and  will  be  suc- 
ceeded by  his  son,  Mr.  Carleton  A,  Chase. 

Mr.  Charles  Russell,  formerly  superintendent 
of  the  Rocky  Mountain  division  of  the  North- 
em  Pacific  Railway,  has  been  made  superintend- 
ent of  the  Illinois  division  of  the  Sante  Fe 
system. 

Mr.  A.  F.  Doremus  has  dissolved  his  engi- 
neering partnership  with  Mr.  F.  C.  Kelsey,  at 
Salt  Lake  City,  Utah,  to  give  his  time  more 
fully  to  the  irrigation  work  imposed  under  the 
new  state  law. 

Mr.  J.  G.  Palmer  has  been  promoted  from 
U.  8.  Inspector  to  U.  S.  junior  engineer  and 
transferred  from  the  Illinois  and  Mississippi 
canal  to  work  on  the  reconstruction  of  the 
Washington  barracks. 


Mr.  James  A.  Lister  has  been  appointed  chief 
inspector  at  Chicago  for  the  Pittsburgh  Testing 
Laboratory,  Ltd.,  and  will  have  charge  of  all 
work  under  the  laboratory's  inspection  in  the 
Chicago  district. 

Mr.  Walter  MacFarland,  vice-president  of  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Pittsburg,  delivered  a  lecture  May  15 
before  the  students  of  Sibley  College,  Cornell 
University,  on  "The  Commercial  Side  of  Engi- 
neering." 

Mr.  J.  L.  Thompson,  of  Salt  Lake,  superin- 
tendent of  bridges  and  buildings  of  the  Denver 
&  Rio  Grande  Railroad,  has  had  his  title 
changed  to  supervisor  of  bridges  and  buildings 
and  his  jurisdiction  extended  to  include  the  Rio 
Grande  Western  Railway. 

Mr.  H.  C.  Kieth,  bridge  engineer  for  the  Ma- 
son City  &  Fort  Dodge  Railroad,  will  go  to  New 
York,  where  he  will  have  headquarters  as  chief 
engineer  of  the  eastern  division  with  Messrs. 
McArthur  Bros.,  railroad  contractors.  Mr.  H.  M. 
Harp,  assistant  bridge  engineer,  will  succeed 
Mr.  Kieth. 

Mr.  T.  L.  Condron,  M.  Am.  Soc.  C.  B.,  has 
become  the  Chicago  representative  of  the  St. 
Louis  Expanded  Metal  Fireprooflng  Co.  for  the 
states  of  Indiana,  Illinois,  Wisconsin  and  Michi- 
gan for  the  sale  of  its  corrugated  steel  bars  for 
reinforcing  concrete.  He  will  continue  to  rep- 
resent the  Pittsburgh  Testing  Laboratory,  Ltd., 
in  Chicago. 

Mr.  Fayette  S.  Curtis,  fourth  vice-president  ot 
the  New  York,  New  Haven  &  Hartford  Railroad, 
will  henceforth  have  general  supervision  ot 
the  engineering  department  and  construction, 
including  the  electrical  department,  except 
operation;  also  maintenance  ot  way,  and  con- 
struction and  maintenance  ot  buildings  and 
signals,  except  operation  ot  signals. 

At  the  annual  election  of  the  Shelby  Iron  Co., 
ot  Alabama,  Mr.  Brskine  Hewitt  was  elected  a 
director  to  succeed  his  father,  the  late  Abram 
S.  Hewitt,  and  Walter  P.  Gardner  to  succeed  the 
late  Gen.  Samuel  Thomas.  The  other  directors 
are:  Emanuel  Lebmann,  Wm.  Nelson  Crom- 
well, A.  C.  Gurnee,  B.  G.  Frost,  J.  D.  Probst, 
Granville  W.  Garth  and  W.  S^  Gurnee,  Jr. 

The  following  ofllcers  have  been  appointed  on 
the  Naval  Examining  Board  to  examine  candi- 
dates for  admission  to  the  service  as  civil  engi- 
neers and  assistant  civil  engineers:  President, 
Civil  Engineer  Robert  E.  Peary,  U.  S.  N.;  mem- 
bers. Civil  Engineers,  F.  T.  Chambers,  U.  S.  N., 
Fred  Thompson,  U.  S.  N.,  and  Leonard  M.  Cox, 
U.  S.  N.;  and  recorder.  Civil  Engineer  C.  A. 
Wentworth,  U.  S.  N. 

At  the  annual  business  meeting  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  held  in 
New  York  City,  May  19,  the  following  officers 
were  elected:  Mr.  Blon  J.  Arnold,  president; 
Messrs.  Calvin  W.  Rice,  W.  S.  Barstow  and 
Ralph  D.  Mershon,  vice-presidents;  Messrs. 
Samuel  Sheldon,  A.  H.  Armstrong,  W.  C.  L. 
Eglln  and  George  F.  Sever,  managers;  Mr. 
George  A.  Hamilton,  treasurer,  and  Mr.  Ralph 
W.  Pope,  secretary. 

The  following  have  been  appointed  by  the 
governor  as  members  ot  the  New  Jersey  Tene- 
ment House  Commission,  authorized  by  a  re- 
cent act  of  the  state  legislature:  Mr.  Edward 
W.  Gray,  general  manager  of  the  "Advertiser," 
Newark;  Mr.  John  A.  Campbell,  president  Tren- 
ton Potteries'  Association,  Trenton;  Mr.  Clin- 
ton McKenzie,  architect,  Elizabeth;  Dr.  James 
W.  Stewart,  physician,  Paterson,  and  Mr. 
George  B.  Bond,  merchant,  Camden. 

Col.  Thomas  W.  Symons,  Corps  of  Engineers, 
U.  S.  A.,  who  turned  over  the  charge  ot  the 
U.  S.  Engineer  Office  at  Buffalo  to  Major  T.  A. 
Bingham  last  week,  has  been  signally  honored 


by  the  Merchants'  Exchange  of  that  city.  Just 
before  leaving  he  attended  a  reception  tendered 
by  that  organization,  and  was  presented  with 
a  gold  and  silver  tea  service  and  a  gold  watch 
and  chain,  as  a  mark  of  the  appreciation  ot 
Buffalo  tor  his  work  in  improving  its  harbor 
and  for  deepening  the  Erie  Canal.  The  pres- 
entation was  made  by  Mr.  Charles  W.  Good- 
year, who  said  In  part:  "The  greatest  break- 
water in  the  world  has  been  completed  by  you. 
In  the  construction  of  this  work  you  have  been 
the  means  of  inaugurating  a  new  era  in  the 
commercial  life  of  this  city.  But  tor  this  break- 
water the  great  Lackawanna  Steel  Plant  would 
have  been  impossible.  But  for  this  breakwater 
the  numerous  other  industries  that  have  sprung 
up  along  the  shores  of  Lake  Erie  could  not  have 
been  constructed.  But  for  this  breakwater 
the  great  extent  ot  water  front,  available  for 
shipping,  railroad  and  canal  transportation, 
would  not  have  been  available." 


Obituary   Notes. 


Ezra  Torrence  Gllllland,  the  inventor  of  many 
of  the  improvements  ot  the  American  Bell  tele- 
phone, died  of  Bright's  disease,  at  his  home  In 
Pelham  Manor,  N.  Y.,  May  13,  at  the  age  of 
fifty-five  years.  He  was  an  intimate  friend  of 
Thomas  A.  Edison  and  was  associated  with  him 
in  several  inventions.  He  was  a  director  In 
the  Bell  Telephone  Co.  tor  several  years  and 
was  one  of  the  organizers  of  the  Western  Elec- 
tric Co.  He  was  also  interested  In  the  Gilliland 
Electrical  Co.,  with  factories  at  Adrian,  Mich., 
where  most  ot  his  Inventions  were  manufac- 
tured after  the  models  were  perfected  in  his 
private  laboratories.  Mr.  Gilliland  was  a  mem- 
ber ot  the  American  Institute  ot  Electrical  En- 
gineers and  a  trustee  and  the  president  of  Pel- 
ham  Manor  at  the  time  of  his  death. 

Benjamin  Franklin  Jones,  founder  of  the 
business  now  conducted  by  the  Jones  &  Laugh- 
lins  Co.,  Ltd.,  died  in  Allegheny  on  May  19.  He 
was  essentially  a  financier,  and  before  entering 
the  Iron  business  had  achieved  success  as  the 
manager  of  canal  freighting  lines.  In  1847  he 
joined  with  Samuel  M.  Kier  in  buying  an  Iron 
furnace  near  Armagh,  Westmoreland  County, 
Pa.,  but  took  little  active  part  for  several  years 
in  the  management  of  the  works  or  in  the 
American  Iron  Works,  which  were  built  by  the 
firm  ot  Jones,  Lauth  &  Co.  In  1852,  his  per- 
sonal interest  in  the  business  became  greater, 
and  soon  afterward,  subsequent  to  the  entrance 
ot  James  Laughlins  into  the  firm,  its  rapid  de- 
velopment into  one  ot  the  country's  foremost 
iron  and  steel  establishments  was  begun.  Last 
year  Mr.  Jones  turned  over  the  office  of  presi- 
dent to  his  son,  B.  F.  Jones,  Jr.,  but  retained 
his  seat  in  the  board  ot  directors. 

Edmund  D.  Libby,  lately  U.  S.  assistant  engi- 
neer on  works  for  improvement  of  the  Mississ- 
ippi River,  directed  from  U.  S.  Engineer  office 
at  St.  Louis,  died  in  Concord,  N.  H.,  of  con- 
sumption on  April  24.  He  graduated  from 
Dartmouth  College  in  1879  and  from  the 
Thayer  School  of  Civil  Engineering  in  1882. 
He  was  chiefiy  employed  on  the  Improvement 
of  the  Mississippi  River,  and  was  a  most  faith- 
ful and  conscientious  officer  and  engineer, 
never  sparing  himself  and  always  efficient  in 
his  conduct  of  the  very  important  works  en- 
trusted to  him,  being  sometimes  In  command 
ot  large  working  forces.  During  a  year  he 
was  manager  ot  the  bridge  shops  of  the  Edge 
Moor  Iron  Co.  (1887-'88).  Later  he  served  as 
assistant  engineer  on  the  New  York,  Providence 
&  Boston  and  New  York,  New  Haven  &  Hart- 
ford Railroads,  but  went  back  to  his  preferred 
work  in  1893.  He  was  a  member  ot  the  Ameri- 
can Society  of  Civil  Engineers  since  1885. 
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CONTRACTING  NEWS 

CF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  564,  21,  22,  25  and  26. 

WATER. 

C'lci/ton,  Ala. — See  "I'ower  Plants,  Gas  and  Elec- 
tricity." 

Geneva,  Ala. — See  "Power  Plants,  Gas  and  Elec- 
tricity.". 

Prescott,  Ariz. — E.  B.  Moden,  City  Clk.,  writes  that 
it  is  proposed  to  Increase  the  capacity  of  the  water 
works,  at  a  probable  cost  of  $100,000.  No  engineer 
engaged  as  yet. 

Prescott,  Ariz. — Bids  will  be  received  .Tune  lo  by 
the  Mayor  and  Common  Council  for  $100,000  water 
and  sewerage  bonds.     E.  B.  Moden,  City  Clk. 

Treka,  Cal. — C.  E.  Moore,  of  Santa  Clara,  is  stated 
to  be  preparing  plans  for  water  works. 

A'c(r  /Iritahi.  Vonn. — The  following  bids  are  report- 
ed to  have  been  opened  by  the  Water  Hd.  .May  14  tor 
the  construction  of  the  dam  and  dike  at  Wolcott 
Mountain  for  the  reservoir :  I-'.  Stewart  Son  &  Co., 
Newton.  Mass..  :|;5.').:!0O  :  Tracy  &  Larbln.  Derby,  141.- 
240 :  C.  E.  Trumbull  &  Co.,  Boston,  Mass.,  $39,497 ; 
I'rank  I'idgeon,  Saugertles,  N.  Y.,  $3S,3.")4  ;  Ered.  T. 
Leg,  Springfield,  Mass.,  .?35,954 ;  Troy  Public  Works 
Co.,  Utica,  N.  Y.,  $33,839  ;  Eglee  &  Bunting  Co.,  Bos- 
ton, Mass.,  $29,352,  and  Jehiel  Vaughn,  Stamford, 
N.  Y.,  $24,236   (awarded  contract). 

.Atlanta,  Oa. — The  Bd.  of  Water  Comrs.  is  stated 
to  have  authorized  the  Holly  Mfg.  Co.  to  prepare  esti- 
mates of  cost  of  constructing  a  new  pump,  with  a 
capacity  of  18,000,000  gals, 

Macomb,  III. — The  Council  is  stated  to  have  de- 
cided to  construct  water  works,  to  cost  about  $5,000, 

Odell,  III. — Press  reports  state  that  bids  are  want- 
ed June  1  for  furnishing  and  laying  2,000  ft.  4  and 
6-ln.  water  mains. 

Chicarjo,  III. — Bids  will  be  received  May  27  by  the 
Bd.  of  Local  Improv.  for  laying  water  service  pipes 
in  numerous  streets.      -Andrew  M,  Lynch,   Pres, 

SapervKlc.  III. — The  citizens  are  reported  to  have 
voted    to    construct    water    works, 

Iowa  City  la. — The  Iowa  Citv  Water  Co,  will  ex- 
pend about  $20,000   In  Improvements, 

I         Parnell,  la. — G,   H.   Meredith,  of  Cedar   Rapids,  la., 
is  reported  to  have  prepared   plans  for  water  works. 

Earlville,  la. — G.  H.  Meredith,  of  Cedar  Rapids,  la,, 
is  stated  to  have  secured  the  contract  for  the  con- 
struction of  water  works  here,  at  $6,806, 

Ft.  Dodije,  Kan. — Bids  will  be  received  June  3  by 
the  Bd,  of  .\Igrs.  of  the  Kansas  State  Soldiers'  Home 
for  furnishing  material  and  installing  water  works  at 
said  home,  including  steel  superstructure  for  reser- 
voir, c.  1,  pipes.  Are  hydrants,  water  mains,  pump 
house,  pump  and  boiler, 

Parlucuh,  Ky. — The  stockholders  of  the'  Paducah 
Water  Co,  are  stated  to  have  voted  to  construct  a 
filtration  plant  to  cost  about  $100,000,  The  capacity 
of  the  power  plant  will  be  doubled, 

Lancaster,  Kij. — It  Is  stated  that  J,  Redfern.  C.  B., 
desires  prices  on  a  60-ft.  steel  tower  of  40.000  gals, 
capacity,  220  tons  of  8-ln,  water  mains,  78  tons  of 
6-in,  and  53  tons  of  4-in, ;  2  40-H,-P,  boilers  and  2 
pumps,  standard  make,  dally  capacity  250,000  gals, 
each, 

Oirrnsboro,  Ky. — The  City  Council  is  stated  to  have 
decided  to  secure  bids  for  sinking  wells, 

Baltimore,  Md. — The  new  Reservoir  Comn,  on  May 
16  selected  the  Calloway  site  as  the  location  of  the 
new  storage  reservoir, 

Neirton,  Mass. — It  Is  proposed  to  construct  a  new 
pumping  plant,  at  a  cost  of  $23,000.  J.  C.  Whitnev, 
Water  Comr. 

Oroveland,  Mass. — H,  W.  'Vaughan,  Town  Clk., 
writes  that  the  construction  of  water  works,  at  a 
cost. of  $40,000.  is  under  consideration.  L.  A,  Wood- 
bury, Chmn,  Com. 

Spencer,  Mass. — The  Town  Clk.  writes  that  about 
$9,000  will  be  expended  for  water  meters.  D,  Bui- 
lard  and  A,  G,   Pease  are  Water  Comrs. 

Shelbume  Falls,  Mass. — G.  W,  Jenks,  Town  Clk.. 
writes  that  a  committee  has  bsen  appointed  to  Investi- 
gate and  report  on  the  construction  of  a  gravity  sys- 
tem of  water  works.     J,  W,  Thurber,  Chmn,  Com. 

Holyoke,  Mass. — The  House  and  Senate  are  stated 
to  have  passed-  the  bill  anthorlzing  the  Water  Dept, 
to  issue  $30,000  bonds  to  build  a  high  pressure  reser- 
voir at   .\ahley   I'ond. 

Grand  Rapids,  Mich. — Bids  are  wanted  May  27  for 
c.  I.  pipe,  specials,  valves  and  hydrants,  as  advertised 
In  The  Engineering  Record, 

Freepnrt.  Minn. — Bids  will  be  received  June  6  by 
the  Common  Counill  for  constructing  water  works 
G,    Ilarren.    Village   Recorder, 

Duluth,  Minn. — Bids  will  be  received  June  2  by  tlie 
Common  Council  for  furnishing  material  for  improv- 
ing the  water  works,     Louis  Larson,  City  Clk, 

Evrlrth.  Minn. — Bids  will  be  received  June  2  by 
Louis  Larson,  City  Clk,,  for  improving  the  water 
works, 

Dasaell,  Uinn. — Bids  will  be  received  May  27  bv  J 
W.  Norgren,  Recorder,  for  about  2,500  ft.  of  6-ln' 
c.  1.  pipe  and  6  4-ln.  hydrants. 

Laurel,  Mias. — A  press  report  states  that  bids  are 
wanted  for  a  $15,000  bond  Issue,  for  extension  of 
water  works. 
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Montevideo,  Minn. — Water  bonds  amounting  to 
$15,000  are  reported  sold. 

Ilattiesburg,  Miss. — The  citizens  are  stated  to  have 
voted  to  issue  $20,000  bonds  to  sink  an  artesian  well 
and  extend  the  water  works  and  sewerage  system. 

Kansas  City,  Mo. — The  Lower  House  of  Council  on 
May  11  confirmed  the  contract  with  the  Barr  Pump- 
ing Engine  Co.  for  a  25,000,000  gal.  pump  at  Quin- 
daro.   to   cost   $85,000. 

Iln:iiiian.  Mont.: — The  Bozeman  Creek  Reservoir  Co, 
lias  withdrawn  its  call  for  bids  until  June  8  for  con- 
structing a  storage  reservoir  dam  at  Mystic  Lake, 
Gallatin  Co,,  Mont,  No  bids  will  be  received  and  no 
contracts  awarded  on  that  date, 

DillDii.  Mont. — Bids  will  be  received  by  the  City 
Council  until  June  10  for  furnishing  material  and  con- 
structing water  works,  Doreniiis  &  Kelsey,  Engrs., 
Salt   Lake  City,   Utah;   B,   F.  White,  Mayor, 

Itaiionne,  N.  J. — M.  T.  Connelly,  of  Jersey  City,  is 
stated  to  have  secured  the  contract  for  constructing 
the  water  main  along  west  side  of  city,  for  $09,074, 

.Atlantic  City,  N.  J. — Kenneth  Allen,  Engr,  and 
Supt,  Water  Wks,,  writes  that  the  following  bids  for 
installing  a,  plant  for  pumping  3,000,000  gals,  per  day 
from  12  artesian  wells  were  received  by  Water  Comrs, 
.May  12—0,  .\ir  Lift  Plant;  b.  Impulse  Wheel  Plant: 
F.  S.  Tainter,  Far  Hills,  N.  J„  a,  $13,500;  b,  $11,000. 
Pneumatic  Eng,  Co,.  N,  Y,  City,  a,  $7,035  (awarded 
contract).  Bacon  Air  Lift  Co,  N.  Y.  City,  a,  $12,875; 
b,  $9,030.  The  Currie  Co..  of  Atlantic  City,  N,  J,,  se- 
cured the  contract  tor  1.525  ft.  vitrified  pipe,  2.30  yds. 
of  embankment  and  1%  cu.  yds,  rubble,  for  $2,642, 

Bridgeton,  N.  J. — The  City  Council  is  reported  to 
be  discussing  the  question  of  increasing  the  capacity 
of  the  water  works,  at  a  cost  of  $50,000, 

So.  Jamaica,  L.  I.,  N.  Y. — Bids  will  be  received  June 
4  by  Robt,  Grier  Monroe.  Comr,  of  Water  Supply,  Gas 
and  Electricity,  N.  Y,  City,  for  furnishing  and  de- 
livering 5  automatic  filter  controllers  at  the  pumping 
station,  Springfield  ;  also  10  at  the  pumping  station. 
So,   Jamaica, 

Roslyn,  L.  I.,  N.  Y. — Monroe  S,  Wood,  Town  Clk., 
writes  that  the  Nassau  Water  Co,,  of  Glen  Cove,  has 
received  the  contract  for  the  Port  Washington  water 
supply,  40  fire  hydrants  at  $30  ea,  per  yr,  (bids 
opened  May  18),  The  bids  for  the  Great  Neck  water 
supply  (opened  at  the  same  time)  not  yet  acted  upon. 

Long  Island  City,  L.  I.,  N.  Y. — It  is  stated  that 
$160,000  has  iieen  appropriated  for  an  increased  wa- 
ter supply  ;  $60,000  will  be  applied  for  pumping  sta- 
tions and  the  remainder  for  laying  new  mains, 

Schenectady,  N.  T. — Bids  will  be  received  by  the 
Water  Comrs,  until  June  8  for  furnishing  and  erect- 
ing a  pumping  engine  and  2  tubular  boilers  at  the 
Rotterdam  Pumping  Station ;  also  for  erecting  an 
engine  room,  constructing  a  collecting  gallery,  erect- 
ing a  stand-pipe  and  foundation  for  same,  and  laving 
a  3(i-in,  c,  1,  or  steel  riveter  force  main,  as  at'lver- 
tised  in   The  Engineering   Record, 

Yonkcrs,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Water  Wks.  Comrs.  until  June  4  for  furnishing  c,  1, 
pipe,  specials,  reservoir,  water  gates,  etc.,  as  adver- 
tised  in  The  Engineering  RecorcT 

Ilion,  N.  Y. — Bids  will  be  received  bv  the  Bd,  of 
Water  Comrs,  until  June  9  lor  furnishing  and  con 
stj-uctlng  the  following  improvements  to  the  water 
supply  s.vstem  :  A  covered  filter  bed,  45x200  ft, ;  an 
Impounding  reservoir  of  about  63.000,000  gals,  ca- 
pacity; a  masonry  intake  on  Hawke's  Creek,  and  the 
connecting  pipe  lines,  consisting  approximately  of 
12,150  ft,  of  6  to  12-in,  pipe.  Including  valves."  spe- 
cials, etc.  A,  N,  Russell,  Secy.  , 

New  York,  N.  V,-^Blds  will  be  received  June  2  by 
Robt,  Grier  Monroe,  Comr.  Water  Supply.  Gas  and 
Electricity,  for  furnishing  and  delivering  double  and 
single  nozzle  "New  York"  case  hydrants. 

North  Tonawonda,  N.  Y. — Bids  are  wanted  .Tune  15 
for  pipe  laying,  as  advertised  in  The  Engineering 
Record, 

Lockport,  N.  Y. — The  Council  has  adopted  the  rec- 
ommendation of  Com,  on  Fire  and  Water  to  secure 
bids  at  once  for  a  water  supply,  Wm,  M,  Foltz, 
Chmn,  Com,      .T.   Frehsee,  City  Engr. 

Saranac  Lake,  N.  Y. — S,  A,  Miller,  City  Clk,,  writes 
that  the  citizens  voted  May  12  to  issue  $40,000  bonds 
to  procure  a  water  supply  from  McKenzle  Pond, 

Syracuse,  N.  Y. — By  lease  the  county  on  May  11  se- 
cured from  the  city  possession  of  the  old  water  works 
reservoir  at  Onondaga  Hill  for  the  purpose  of  provid- 
ing an  adequate  water  supply  for  the  County  House 
and  Hospital,     A  pipe  line  will  be  constructed. 

Arcade.  N.  r,^David  W,  McNair,  Pres.  Cattaraugus 
&  Wyoming  Water  Co,,  is  reported  to  be  here  with 
a  view  of  enlarging  and  improving  the  works  of  the 
company.  The  company  is  also  reported  to  be  con- 
sidering the  advisability  of  piping  water  to  Buffalo, 
a  distance  of  about  30  miles. 

White  Plains,  N.  Y. — Bids  will  be  received  May  28 
by  the  Bd,  of  Water  Comrs,  for  removing  2  boilers 
at  pumping  station  and  furnishing  and  installing  2 
80-H,-P,  water-tube  boilers,  125-lb,  steam  pressure, 
with  all  flue  connections  and  all  necessary  instru- 
ments, etc.     Andrew  J,  Mathews,  Pres, 

Wilson,  N.  C. — The  citizens  are  stated  to  have  voted 
May  5  to  Issue  $40,000  bonds  for  paving  streets  and 
for  the  extension  of  water  works, 

Elizabeth   City,   N.   C. — R,   T,   Whitehurst,   Corpora- 
tion  Clk,,    writes   that   the  citizens    voted   Apr,    13   to 
frant   a   franchise   to   the   Baltimore   Water   Wks,    & 
ewerage  Co, 

Cleveland,  0. — Local  press  reports  state  that  one 
of  the  first  Improvements  recommended  by  Bd.  of  Pub. 
Service  will  be  the  extension  of  the  present  West  Side 
water  works  tunnel ;  estimated  cost  of  work  is  $600,- 
000. 

OorvalHs,  Ore. — According  to  press  reports  the  only 
bid  received  May  11  for  a  franchise  for  water  works 
was  from  the  present  water  company,  which  offered 
to  put  in  a  system  to  cost  $20,000,  the  same  being  an 
extension  of  the  present  system,  provided  the  city 
would  contract  to  pay  $36  per  yr.  for  27  fire  hydrants, 
for  a  period  of  25  yrs.,  and  pay  $8  per  block  for  street 
sprinkling. 
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Portland,  Ore.— B.  E.  Lytle,  Benton  Klllin  and  J. 
Thorburn  Ross  have  filed  articles  of  Incorporation  of 
the  Central  Oregon  Irrigation  Co,;  capital,  $5,000,000, 
The  company  Intends  to  acquire  by  purchase,  location 
and  appropriation,  water  rights  In  the  counties  of 
Crook,  Klamath  and  Wasco;  to  enter  Into  contracts 
with  State  of  Ore,  and  United  States  for  the  purpose 
of  reclaiming  lands,  and  to  acquire  contracts  from 
other  persons  or  corporations,  to  reclaim  arid  lands, 
and  construct  a  system  of  irrigation  works,  etc, 

Philadelphia,  Pa. — Bids  will  be  received  by  the 
American  I'lpe  Mfg,  Co,  .May  28  for  constructing  a 
reservoir,  as  advertised  in  The  Engineering  Record. 

Reading,  Pa. — The  ordinance  authorizing  the  work 
of  increasing  the  capacity  of  the  Maldencreek  pump- 
lug  station  was  passed  by  Select  Council  May  11. 

Columbia,  S.  C. — W.  B.  Smith  Whaley,  W.  A.  Clark, 
and  others,  of  Columbia,  have  applied  for  a  charter 
for  the  Manufacturers'  Water  Works  Co..  with  a  cai>- 
ital  of  $25,000.  The  company  proposes  to  build  water 
works  for  the  mill  district  of  Columbia,  bringing  the 
water  by  a  pipe  line  from  Lexington  County,  a  dis- 
tance of  about  0  miles. 

Armour,  S.  £», — Otto  Sharon,  City  Clk,,  writes  that 
It  was  voted  .May  14  to  issue  $10,000  bonds  for  water 

works, 

Memphis,  Tenn. — The  T^eglslatlve  Council  on  May  9 
passed  on  final  reading  the  ordinance  to  purchase  the 
plant  of  the  Artesian  Water  Co,,  and  issue  $3,500,000 
of  bonds  therefor.  Bids  for  the  purchase  of  the  first 
bond  issue  of  $1,250,000  will  now  be  received. 

Ft.  Bliss,  Tex. — See  "Government   Work," 

Elgin,  Tex. — Bids  are  wanted  May  27  for  construct- 
ing water  works.     L.  A.   Sessums,  City  Secy. 

Davis,  Ind.  Ter. — H.  IT.  Helen  is  stated  to  have 
commenced  surveying  here  for  water  works.  The 
water  is  to  be  brought  5  miles  from  Arbuckle  Moun- 
tains. 

West  Point,  Va. — H,  D,  Robinson  writes  that  bids 
will  be  received  by  Town  Council  July  1  for  water 
works,  to  cost  about  $15,000,  The  town  proposes  to 
put  in  a  standplpe  or  tank  and  have  plugs  along  the 

streets, 

Tacoma,  Wash. — The  City  Council  on  May  6  passed 
an  ordinance  providing  for  an  appropriation  of  $40,- 
000   for  improving  city   water   works. 

The  following  bids  for  drilling  and  casing  2  wells. 
Including  air  compressors,  motors,  etc.  were  received  by 
Comr.  Pub.  Wks.  .May  9— o,  2  units,  75  H.-P.  ea.,  with 
twin  compressor ;  b,  1,  130  H.-I'.,  with  twin  com- 
pressor :  P,  R,  Keith,  of  Tacoma.  for  Laldlaw-Dunn- 
Gordon  Co.,  a,  $14,600;  b,  $14,750,  S,  F,  McConlke. 
of  Tacoma.  for  Ingersoil-Sergeant  Drill  Co,,  o,  $14,- 
875  (awarded  contract)  ;  b,  $14,475,  N,  W,  Taylor, 
City  Engr. 

Welch,  W.  Ta. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Milwaukee,  Wis. — It  Is  stated  that  about  $8,000 
will  be  expended  by  the  State  Bd.  of  Agriculture  for 
water  works  at  the  State  Fair  grounds. 

Shawano,  Wis. — The  Bd,  of  Pub,  Wks,  Is  stated  to 
have  recommended  the  construction  of  a  standplpe  to 
cost  $3,000,  and  a  new  main  sewer  to  cost  $6,000, 

Fennitnore,  Wis. — The  Village  Trus,  are  stated  to 
have  employed  Geo,  C,  Morgan,  of  Chicago,  111,,  to 
prepare  plans  for  water  works, 

Barron,  Wis. — Bids  will  be  received  June  1  by  M, 
H,   McKee,  City  Clk.,  for  water  main  extension, 

SEWERAGE  AND   SEWAGE   DISPOSAL. 

Prescott,  Ariz. — See   "Water," 

Prescott,  Ariz. — E,  B,  Moden,  City  Clk,,  writes  that 
it  is  proposed  to  extend  the  sewerage  system  about 
2^2  miles,  at  a  probable  cost  of  $15,000,  Vitrified 
or  iron  pipe  to  he  used. 

Pine  Bluff,  Ark. — Bids  will  be  received  June  10  by 
the  Bd,  of  Dist.  Comrs.  for  constructing  sewers  in 
Sewer  Dist.  No.  2.     S.  C.  Alexander,  Jr.,  Secy. 

San  Diego,  Gal. — It  is  stated  that  bids  are  wanted 
June  22  for  $140,000  bonds,  said  bonds  to  be  used  to 
pay  for  constructing  a  sewerage  system. 

Pueblo,  Colo. — The  J.  M.  O'Rourke  Constr.  Co.,  of 
Denver,  is  stated  to  have  secured  the  contract  for 
constructing  the  storm  and  sanitary  sewerage  system, 
for  $333,889. 

Belleville,  III. — H.  D.  Wylle,  Chicago,  is  reported  to    * 
have  preoared  plans  for  a  system  of  septic  sewage  dis- 
posal.    The  plans  contemplate  4  septic  tanks  at  dif- 
ferent points ;  probable  cost,  $50,000, 

Washington,  Ind. — Chas,  H.  Bareford,  of  Washing- 
ton, writes  that  a  sanitary  sewe'r  system  of  about  25 
miles,  costing  about  $150,000,  is  to  be  constructed  on 
the  franchise  plan.  Money  from  bonds  will  be  avail- 
able on  completion  of  system.  He  further  states  that 
he  is  desirous  of  hearing  from  contractors  who  can 
financed  construction,  or  take  their  pay  in  bonds. 

Indianapolis,  Ind. — It  is  stated  that  bids  are  want- 
ed May  25  t<^  constructing  52,120  ft.  of  10  to  22-in. 
pipe  sewer  and  furnishing  188  manholes.  Cost,  $117,- 
000.     J.   B.   Nelson,  City   Engr. 

Sioux  City,  la. — Bids  are  wanted  May  26  for  con- 
struction of  storm  sewers,  costing  about  $18,000,  con- 
sisting of  2,000  lin.  ft.  of  60-ln.  2  ring  brick  sewer 
and  ,5,000  ft.  of  pipe  sewer,  from  12  to  24  inches  in 
diameter.     J,  M,   Lewis,  City  Engr,  ' 

Harlan,  la. — Prof,  Marston,  of  Ames,  la,.  Is  report- 
ed to  have  been  engaged  to  make  a  survey  for  a  sew- 
erage and  drainage  system. 

Webster  City,  la. — Bids  are  wanted  June  15  for 
constructing  a  drain,  consisting  of  6.148  ft.  12,  14  and 
16-in.  tile.     J.  A.  Berggren,  Co,  And, 

Dea  Moines,  la. — Local  press  reports  state  that 
Engrs.  Fiske  &  Morley  are  preparing  plans  for  a  sew- 
erage system  for  Bradway  Heights, 

Des  Moines,  la. — ^See  "Government  Work," 

.1 
Lawrence,  Kan. — See  "Government  Work," 

Mapville,  Ky. — It  Is  reported  that  plans  are  about 
to  be?  prepared  for  a  sewerage  system. 
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Shrereport.  Lo. — The  citizens  are  stated  to  have 
voted  Ma.v  li  to  issue  $20,000  bonds  foi-  a  storm  wa- 
ter sewer  in  Allendale. 

Fitchburg,  Uass. — The  City  Council  Com.  is  in- 
resttgating  methods  of  sewage  disposal,  but  will  not 
be  read.T  to  report  for  2  or  3  months.  David  A.  Hart- 
well  is  City  Kngr. 

B<€amp»cott,  Haft. — Sewer  bonds  amounting  to 
$60,000  are  reported  sold. 

Bay  Cify.  ilich. — City  Engr.  Lewis  is  stated  to  have 
prepared  plans  for  storm  water  sewers,  to  cost  about 
$16.UU0. 

BraiHcrd.  ilinn. — The  Council  is  stated  to  have  in- 
structed the  City  Engr.  to  make  a  survey  of  city  with 
the  idea  of  establishiug  a  general  plan  of  sewerage. 

SI.  Pail,  J/iHn. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  until  .May  2s  for  constructing  a  sewer  in  a 
portion  of  Uelvidere  St.     R.  L.  Gorman,  Cik. 

Hattiftburg,  Mist. — See  "Water." 

Kantat  City,  Mo. — One  of  the  most  important  sewer 
improvements  planned  by  City  Engr.  Pike  is  trans- 
forming the  open  channel  sewer  from  22d  St.  and 
Grand  Ave.  to  Turkey  Creek  into  a  closed  sewer,  at  a 
cost  of  at>out  $1 75,000.  Another  improvement  con- 
templated is  in  the  sewer  which  extends  from  15th 
and  Askew  to  Eimwood  Cemetery  and  to  Blue  River. 

St.  Louit,  Uo. — The  Bd.  of  Pub.  Improv.  on  May  14 
is  stated  to  have  adopted  ordinances  providing  for  the 
establishment  of  the  following  sewer  districts  and.  for 
the  construction  of  sewere  therein  :  Rock  Spring,  No. 
14,  No.  15  and  No.  13,  and  9th  St.,  No.  3. 

Omaha,  Keb. — Local  press  reports  state  that  plans 
are  being  prepared  in  City  Engr.'s  office  for  the  Sad- 
dle? Creek  sewer. 

Cape  Mail,  y.  J. — The  Council  on  May  12  awarded 
contracts  as  follows :  Boardwalk,  breastwork  and 
beach  drive.  Deitrich  &  Bowser,  for  S133.000;  Sewer 
Contract  No.  1,  Jos.  H.  Hanes.  for  $3,975 ;  No.  2, 
Harry  A.  Miller,  for  $68,497  ;  Nos.  3,  4  and  6.  Will- 
lam  H.  Church,  for  $21,081,  and  No.  5,  Deitrich  & 
.Bowser,  for  $8,335. 

Hoboken,  A'.  J. — The  Council  is  stated  to  have"  de- 
cided to  secure  bids  for  $35,000  bonds,  to  be  used  to 
clean  present  sewers. 

^^^ett  Hoboken,  y.  .J. — The  West  Hoboken  Council 
and  the  Township  Com.  of  Weehawken  at  a  Joint 
meeting  at  West  Hoboken,  May  13,  to  consider  the 
advisability  of  constructing  a  joint  trunk  sewer  for 
the  relief  of  the  3d  Ward  of  West  Hoboken  and  the 
greater  portion  of  Weehawken  Heights,  authorized 
Engrs.  Sebastian  Maulbeck  and  Geo.  W.  Bond  to  pre- 
pare maps  and  profiles  and  furnish  the  joint  Bds.  with 
an  estimate  of  cost,  and  also  apportionment  of  cost 
for  each   municipality. 

Atlantic  City,  A'.  J. — F.  Herbert  Snow,  of  Boston, 
Mass.,  is  reported  to  be  in  consultation  with  the  Bd. 
of  Health  and  the  engineers  of  the  Sewerage  Co.,  Hill 
&  Dickerson,  in  regard  to  improvements  about  to  be 
made  to  the  system. 

itillbum.  A'.  J. — Bids  are  wanted  June  8  for  build- 
ing a  sewerage  system  for  Short  Hills  Dist.  of  Town- 
ship of  Millburn,  as  advertised  in  The  Engineering 
Record. 

Ridfiefield  Park,  N.  J. — Bids  will  be  received  by  the 
Village  Bd.  of  Triis.  until  June  1  for  constructing  sew- 
ers and  drains  along  certain  streets  and  roads.  Carl 
Hallberg,  Village  Cik. 

Bound  Brook,  N.  J. — Bids  will  be  received  June  9 
by  the  Mayor  and  Boro.  Council  for  constructing  about 
2.700  lln.  ft.  pipe  sewer,  with  manholes,  etc.  Fred. 
N.   Voorhees,  Boro.  Cik. 

Amituvitle,  L.  I.,  K.  Y. — ^The  Village  Trus.  are  stat- 
ed to  have  granted  the  Brunswick  Home  Assoc,  a 
franchise  for  a  private  sewer  system ;  probable  cost 
of  work  is  $10,000. 

Albany,  ,V.  r. — Gov.  Odell  Is  stated  to  have  signed 
the  bill  providing  for  the  appointment  of  a  commis- 
sion to  Investigate  the  proposed  discharge  of  sewage 
from  Passaic  Valley  in  New  Jersey  Into  New  York 
Bay. 

Schincftaily,  N.  Y. — Bids  are  wanted  Mav  27  for 
»12.'..0iio  sewer  and  $60,000  deficiency  and  "improve- 
ment bonds.     J.  H.  Barnardi,  City  Treas. 

Yonkert,  N.  F.— The  Council  Is  reported  to  be  con- 
i  Blderlng   the   construction   of  a   sewerage   system   for 
certain  sections  of  7th  Ward. 

Salem,  N.  C. — Engr.  J.  L.  Ludlow,  of  Winston- 
Salem,  is  stated  to  have  completed  a  survey  for  a  new 
line  of  sewerage.  Some  paving  work  Is  also  In  con- 
templation.    H.  F.   Shalfner,  Chmn.  Com. 

Elizabeth  City,  N.  C. — See  "Water." 

Antonia,  O. — Bids  will  be  received  by  C.  A.  Acker- 
man,  Village  Cik.,  until  June  4th  for  constructing 
approximately  $6,000  worth  of  pipe  sewers  and  an- 
purtenances.     Justin  M.  DeFord,  Engr. 

Cleveland,  O. — The  Council  on  May  11  passed  ordl- 
lunces  providing  for  an  issue  of  $500,000  bonds  for 
the  completion  of  the  Intercepting  sewer  system  and 
$470,000  sewer  bonds. 

Cuyahoga  Fallt,  O.— The  City  Council  hag  decided 
to  lay  ont  and  establish  a  sewer  system.  The  surveys, 
plans  and  estimates  are  being  prepared  by  Hosea  Paul, 
206  Wilcox  BIdg.,  Akron. 

Jertey  Shore,  Pa. — ^The  citizens  are  stated  to  have 
voted  May  17  to  sewer  and  pave  the  streets  of  the 
borough. 

Altnona,  Pa. — Elds  are  wanted  May  29  for  recon- 
structing portion  of  main  sewer  in  18th  St.,  as  adver- 
tised in  The  Engineering  Record. 

Stroudtburg,  Pa.— The  Council  is  stated  to  have  de- 
cided to  employ  John  L.  Westbrook  as  engineer  In 
charge  of  proposed  sewerage  construction :  probable 
cost  of  work  Is  $29,000. 

llarrinburg.  Pa. — Bids  are  wanted  Mav  2.'>  for  con- 
structing a  48In.  brick  and  30-ln.  c.  I.  pipe  sewer  In 
portions  of  Seneca  St.  Chas.  B.  McConkey,  Comr  of 
Highway  Dept. 


yroonaockci,  R.  /.^Bids  are  wanted  June  1  for  con- 
structing sewers,  as  advertised  iu  The  Engineering 
Record. 

Xashrillc,  Tcnn. — The  lowest  bid  opened  May  IG  by 
the  Bd.  Pub.  Wks.  for  a  circular  brick  trunk  sewer 
from  Lick  Branch  sewer  is  stated  to  have  been  sub- 
mitted  by  Jeff.  Davis,   for  $9,708. 

jlustin,  Tex. — The  Council  on  May  8  rejected  the 
bid  for  the  Congress  Ave.  sewer,  and  will  receive  new 
bids  for  the  work ;  probable  cost,   $19,000. 

Ft.  Bliss,  Tex. — See  "Government  Work." 

Tacoma,  Wash. — The  City  Engr.  is  reported  to  be 
preparing  plans  for  a  new  sewer  district  to  drain  the 
property  in  the  vicinity  of  Tratton,  Sprague  and  State 
Sts.,  from  6th  Ave.  to  S.  12th  St. 

Shawano,  Wis. — See  "Water." 

Cudahy,  Wit. — It  is  stated  that  it  is  proposed  to 
issue  about  $35,000  bouds  for  the  construction  of 
sewers. 

BRIDGES. 
Gadsden,  Ala. — See  "Railroads." 

OroviUe,  Cal. — It  is  stated  that  bids  are  wanted  by 
the  Co.  Comrs.  until  June  6  for  constructing  a  steel 
bridge  across  west  branch  of  Feather  River.  H.  T. 
Batchelder,  Co.  Cik. 

Alma,  Cal. — Bids  are  wanted  June  2  for  construct- 
ing a  rubble  stone  and  concrete  bridge  over  Los  Gatos 
Creek  at  Alma.  Henry  A.  I'flster,  Cik.  Co.  Bd.  of 
Superv.,  San  Jose. 

Washinnton,  D.  C. — Local  press  reports  state  that 
Geo.  S.  Aforrison,  of  N.  Y,  City,  will  at  once  prepare 
detailed  drawings  and  specifications  for  the  Connecti- 
cut Ave.  bridge,  and  that  bids  for  constructing  same 
will  soon  be  asked  by  the  Corars.  D.  C. 

Chicago,  III. — Press  reports  state  that  the  Illinois 
Central  R.  R.  Co.  has  been  requested  to  build  a  via- 
duct at  Monroe  St.     H.  U.  Wallace,  Ch.  Engr.,  Chicago. 

Peoria,  III. — The  Crescent  Stone  Co.,  according  to 
local  press  reports,  submitted  the  lowest  bid  for  im- 
proving the  upper  free  bridge,  at  $18,739. 

Mt.  Carmel,  III. — Geo.  A.  Kiug,  Co,  Cik.,  writes  that 
the  question  of  constructing  a  bridge  over  Wabash 
Itlver  is  being  agitated. 

Misltairnka,  Itul. — Bids  will  be  received  .Tune  11  by 
the  Bd.  of  Co.  Comrs.  for  constructing  a  375-ft.  Melan 
arch  steel  and  concrete  bridge  over  St.  Joseph  River  ; 
bids  will  also  be  received  for  a  375-ft.  plate  girder 
bridge  having  either  stone  or  concrete  piers  and  abut- 
ments,     John   M.   Brown,   Co.  Aud. 

Covington.  Ind. — Bids  will  be  received  June  5  by  the 
Bd.  of  Co.  Comrs.  for  constructing  4  small  iron  coun- 
ty bridges ;  also  a  2-span  iron  tirldge,  each  span  to  be 
100  ft.  In  length.     Geo.  A.  Law,  Chmn. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  has  adopt- 
ed plans  for  a  concrete  steel  arch  bridge  across  Pogue's 
Run. 

Indianapolis,  Ind. — See  "Railroads." 

South  Bend,  Ind. — The  Co.  Comrs.  have  employed 
A.  J.  Hammond  to  prepare  plans  and  specifications  for 
the  Colfax  Ave.  bridge. 

La  Grange,  Ind. — Bids  will  be  received  June  2  by 
V.  D.  Weaver,  Co.  Aud.,  for  constructing  an  iron 
bridge  over  Piegon  River. 

Rushville,  Ind. — It  is  stated  that  bids  are  wanted 
by  the  Co.  Comrs.  until  June  10  for  constructing  steel 
superstructure  and  stone  abutments  for  bridge  across 
•Lick  Creek,  Ansonia  Township,  and  for  bridge  across 
Blue  River,  near  Knightstown.  Marquis  L.  Sisson, 
Chmn. 

Vernon.  Ind. — It  is  stated  that  bids  are  wanted  by 
the  Co.  Comrs,  until  June  1  for  constructing  2  steel 
bridges  in  Spencer  Township.  Harvey  R.  Weeks, 
Chmn. 

Sfdore,  Kan. — It  is  stated  that  bids  are  wanted  by 
the  Co.  Comrs.  until  May  29  for  erecting  stone  abut- 
ments and  retaining  walls  for  2  steel  bridges.  J.  .1. 
Crouse;  Chmn. 

Wicliita,  Kan. — -The  Co.  Comrs.  have  appropriated 
$12,000  to  build  2  street  county  bridges. 

Cumberland .  Md. — Co.  Engr.  W.  H.  liefevre.  Engr. 
Somervllle,  of  Pittsburg,  and  Engr.  J.  P.  Gaffney,  of 
Cumberland,  the  committee  appointed  by  the  Co. 
Comrs.  to  examine  the  condition  of  the  bridge  across 
Potomac  Elver  from  Cumberland  and  the  bridge  be- 
tween Westernport  and  Piedmont,  have  reported  as 
follows :  The  Cumberland  bridge  weak  and  danger- 
ously unsafe,  and  one  span  of  the  Westernport  bridge 
too  weak  for  safety. 

Cambridge,  Mass. — Local  press  reports  state  that  as 
soon  as  plans  are  ready,  bids  will  be  asked  by  the 
Comrs.  for  supplying  the  steel  for  bridges  to  be  built 
at  Cambridge  and  So.  Boston. 

niackstone,  Mass. — At  a  recent  town  meeting  an 
appropriation  of  $10,000  was  made  for  the  building 
of  a  bridge  at  Central  St.,  Mlllvale. 

Worcester.  Mass. — The  building  of  a  suspension 
bridge  at  Lake  Quinsigamond  is  reported  under  con- 
sideration. 

Taunton,  Mass. — The  replacing  of  the  present  Weir 
drawbridge  with  a  $23,000  structure  Is  i-eported  to 
be  under  consideration. 

Grand  Rapids,  Mich. — The  date  of  receiving  bids  for 
a  concrete  or  concrete-steel  arch  bridge  at  Bridge  St. 
has  been  extended  from  May  l.'>  to  June  5,  as  adver- 
tlsrd  In   The  Engineering  Record. 

The  Bd.  of  Superv.  has  authorized  the  Bridge  Com. 
to  receive  bids  for  constructing  the  North  Park  bridge, 
cost  not  to  exceed  $30,000. 

liattle  Creek,  Mich.— the  Common  Council  has 
adopted  a  resolution  directing  the  City  Engr.  to  pre- 
pare plans  and  specifications  for  constructing  a  steel, 
cement  or  stone  bridge  across  Battle  Creek  at  Main 
St.  W. 

Three  Rivers,  Mich. — Bridge  bonds  amounting  to 
$30,000  are  reported  to  have  been  sold. 


Fullerton,  Heb. — The  proposition  voted  upon  May  6 
to  issue  176,000  Iwnds  to  build  steel  bridges  across 
Loup  River  at  Genoa,  Pullerton  and  Palmer,  is  re- 
ported to  have  carried. 

Snmerville.  N.  J. — Joshua  Doughty,  Jr.,  Co.  Eugr., 
writes  that  bids  will  be  received  June  2  for  the  con- 
struction of  a  bridge  over  Green  Brook  at  Girard  Ave., 
to  cost  about  $7,000. 

Glens  Falls.  N.  Y. — A  bill  has  been  signed  by  Gov- 
ernor Odell  appropriating  $5,000  for  the  construction 
of  .a  bridge  across  Glens  Falls  feeder. 

Canajoharie,  N.  Y. — The  Rochester  Bridge  &  Con- 
struction Co.,  of  Rochester,  is  reported  to  have  secured 
the  contract  to  construct  a  bridge  across  Erie  Canal  at 
Canajoharie,  for   $19,542. 

Ningnra  Falls.  N.  Y. — Local  press  reports  state  that 
the  City  and  Railroad  Officials  are  considering  the 
building  of  a  bridge  at  Pine  St. 

Syracuse,  N.  Y. — Governor  Odell  has  signed  a  bill 
appropriating  $9,500  toward  the  building  of  a  bridge 
at  Willow  St. 

Durhnmrillc,  y.  Y. — The  Governor  has  vetoed  the 
bill  appropriating  $57,000  for  a  steel  viaduct  at  Dur- 
hamville. 

Sodus.  N.  Y. — Governor  Odell  has  signed  a  bill  pro- 
viding an  appropriation  of  $5,000  for  remodeling  the 
Sodus  Bay  bridge. 

Clevclunil.  0. — C.  A,  Gallagher,  of  Newburg.  Gen. 
Supt.  Newburg  &  South  Shore  Ry.  Co.,  writes  that  it 
IS  proposed  to  construct  4  bridges  at  Cleveland,  at  a 
cost  of  about  $200,000,- and  the  company  is  now  ready 
to  receive  lilds  for  same.  Engineer,  H.  L.  Shuler. 
(General  offices  of  company  are  at  Cleveland.) 

Cincinnati,  O. — Bids  will  be  received  June  13  by 
the  Bd.  Co.  Comrs.  for  constructing  substructure  and 
approaches,  also  wrought  iron  truss  bridge  over  East 
Pork  of  Taylor  Creek,  Green  Township,  Eugene  L. 
Lewis,  Co.   Aud. 

McKctsport,  Pa. — Bids  will  be  received  May  27  by 
C.  E.  Soles,  City  Compt.,  for  constructing  a  steel  via- 
duct across  White's   Hollow. 

Grecnshurg,  Pa. — John  H.  Brown.  Controller,  writes 
that  the  contract  for  a  steel  bridge  across  Sewickley 
Creek  (bids  opened  May  14)  has  been  awarded  to  Nel- 
son &  Buchanan  Co.,  of  Pittsburg,  for  $11,985. 

Scottsdale,  Pa.— O.  G.  Chick.  Cik.  Co.  Comrs..  writes 
that  the  York  Bridge  Co.,  of  York,  has  secured  the  con- 
tract for  constructing  a  bridge  near  Scottsdale  (bids 
opened  Apr.   16). 

Scranton,  Pa. — The  Select  Council  has  passed  a 
resolution  to  instruct  the  Citv  Engr.  to  prepare  plans 
and  specifications  for  a  $6,400  bridge  at  Ash  St. 

Uauch  Chunk,  Pa. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  June  1  for  constructing  the  sub- 
structure and  superstructure  of  an  iron  bridge  across 
Quakake  Creek,  Packer  Township.  S.  W.  Hofford,  Cik. 
of  Bd. 

Nashville,  Tenn. — Press  reports  state  that  the 
Louisville  &  Nashville  Ry.  Co.  will  expend  $500,000 
this  summer  on  a  new  bridge  and  approaches  at  Red 
River  near  Adams  Station  on  the  Henderson  Division. 

Houston,  Tex. — The  Council  has  adopted  the  report 
of  the  Bd.  of  Pub.  Wks.  recommending  the  building 
of  a  i)ridge  at  Rusk  St.,  which  with  the  approaches. 
Is  estimated  to  cost  $15,000, 

Milwaukee,  Wis. — A  bill  has  passed  the  Senate  au- 
thorizing Milwaukee  Co,  to  construct  a  bridge  at 
Grand  Ave,  over  Menomonee  Valley. 

PAVING  AND  ROADMAKING. 

San  Francisco,  Cal. — The  building  of  a  driveway 
along  the  shore  of  the  Golden  Gate,  connecting  the 
Presidio  with  the  Ocean  Boule.  at  the  cliff,  is  being 
agitated. 

Bridgeport,  Conn. — Bids  will  soon  be  wanted  for 
laying  about  4,100  yds.  of  brick,  wood  or  bituminous 
macadam  pavement.     H.  G.  Scofield,  City  Surveyor. 

Denver,  Colo. — Local  press  reports  state  that  the 
bid  of  the  Colorado  Paving  Co,  for  paving  on  14th 
St.,  at  $1.49  per  sq.  yd.  (bids  opened  May  6),  has  been 
rejected,  and  new  bids  will  be  received  immediately. 
There  are  about  18,743  sq,  yds.  to  be  paved. 

Jlridgrport,  Conn. — Bids  are  wanted  May  29  for 
ab.iut  4,100  sq.  yds.  brick,  wood  or  bituminous  mac- 
adam pavement,  as  advertised  in  The  Engineering 
Record, 

Pana,  III. — It  is  stated  that  Engr.  L.  S.  Ham  esti- 
mates the  cost  of  paving  a  portion  of  3d  St.  at  $21,- 
312.  The  paving  of  2d  St.,  at  a  probable  cost  of 
$14,000,  Is  reported  to  be  under  consideration. 

Chicago,  III. — Bids  will  be  received  May  27  by  the 
Bd.  of  Local  Improv.  for  grading,  curbing  and  paving 
with  asphalt,  vitrified  brick,  granite  block,  etc..  por- 
tions of  numerous  streets.     Andrew  M.  Lynch,  Pres. 

Paris.  III. — Thompson  &  Case,  of  Peoria,  are  report- 
ed to  have  received  the  contract  to  pave  on  a  portion 
of  W.  Court  St.,  at  $25,964. 

Chicago,  III. — See   "Electric  Railways," 

Glencoe,  III. — The  following  bids  were  opened  May 
9  by  the  Bd.  of  Local  Improv.  for  macadamizing  4 
streets  :  Todd  &  Harrow,  Chicago,  $13,393 ;  John  A. 
McGarry  &  Co.,  Chicago,  $14,443 ;  Jas,  Cape  &  Sons, 
Racine,  Wis.,  $14,804 ;  Dolese  Bros.  Co.,  Chicago, 
$14,884,  and  Jas.  H.  Roche,  Chicago,  $16,972,  The 
detail  bid  of  Todd  &,  Karrow  Is  as  follows  :  For  10,650 
sq.  yds.  macadam,  90  cts.  per  sq.  yd.  ;  500  ft.  20-ln. 
concrete  gutter,  50  cts.  per  ft.;  7,000  cu.  yds.  excav., 
30  cts.  per  cu.  yd.,  and  9,330  ft.  4  to  12-in.  drain, 
20  cts.  to  55  cts.  per  ft.  Frank  A.  Windes,  Village 
Engr. 

Indianapolis,  Ind. — Local  press  reports  state  that 
plans  are  being  prepared  for  the  proposed  boulevard, 
and  bids  will  soon  be  asked. 

Versailles.  Ind. — Bids  will  be  received  June  2  by  the 
Co.  Comrs.  for  constru<'ting  about  9  miles  of  macadam 
road  In  Center  Township.     John  A.  Spencer.  Co.  Aud. 

Washington,  Ind. — It  Is  stated  that  steps  are  be- 
ing taken  to  construct  22  miles  of  gravel  road  la 
Daviess  Co.      Address  Co.  Comrs. 
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Elwood,  Ind. — Press  reports  state  that  bids  will  be 
received  .lune  1  by  I'has.  M.  I'arsons,  City  Cllt.,  for 
paving  with  vitrified  bricl<  roadways  and  sidewailis 
on  portions  of  several  streets. 

Blufflon,  Ind. — Press  j-eports  state  that  bids  will  be 
received  June  1  by  the  Common  Council  for  construct- 
ing cement  wallis,  curbs,  gutters  and  paving  witli 
bituiithic  i)avement  and  brick  on  portions  of  several 
streets. 

raoli.  Ind. — Press  reports  state  that  bids  will  be 
received  .lune  4  by  the  Hd.  of  Co.  Comrs.  for  construct- 
ing the  W.  Baden  and  Huron  road  ;  length  about  18,- 
700  ft. 

Vincenues,  Ind. — J.  D.  Williams,  Co.  Aud.,  writes 
that  the  contracts  for  gravel  roads  (bids  opened  May 
18)  have  been  awarded  to  Chas.  Uidgway,  of  Vln- 
cennes,  for  $30,801,  and  to  llicks  Theobold  Co.,  of 
North   Vernon,   for   .$42,082. 

Warsaw.  Ind. — Bids  will  be  received  May  26  by 
Geo.  W,  Dresser,  City  Clk.,  for  23.516  sq.  yds.  brick 
and  11,373  sq.  yds.  sheet  asphalt  paving ;  also  8,163 
lln.  ft.  vitrified  curb.     J.   V.  Godman,  City  Eugr. 

Princeton,  Ind. — The'  Co.  Comrs.  are  reported  to 
have  awarded  the  contract  for  constructing  the  Union 
Township  gravel  roads  to  Jos.  E.  Hart,  of  Vevay, 
Ind.,   at   $64,500.    , 

Mt.  Vcmon,  Ind. — Press  reports  state  that  26  miles 
of  rock  road  are  to  be  built  In  Harmony  Township,  at 
an  estimated  cost  of  $65,000. .  Contracts  soon  to  be 
let  by  the  Co.  Comr. 

•Sioux  City,  la. — Bids  are  wanted  May  26  for  fur- 
nishing material  for  paving  portions  of  Jackson  St. 
with  sheet  asphaltum  on  a  41n.  Portland  concrete 
foundation  :  approximately  42,000  sq.  yds.  L.  L.  Cath- 
cart,  Chmn.  Paving  Com. 

MarshaUtown,  la. — Bids  are  wanted  May  25  for 
15,500  sq.  yds.  asphalt  paving  and  8,800  ft.  of  com- 
bined curb  and  gutter.     Wm.   Bremner,  City  Bngr. 

Somerset,  Ky. — The  Fiscal  Court  has  appropriated 
$20,000  for  constructing  pike  roads  in  Pulaski  Co. 

Augusta,  Me. — The  City  Council  has  passed  an  or- 
der to  purchase  a  steam  road  roller  at  a  cost  not  to 
exceed  $2,500.     C.  E.  Purinton,  Chmn.  of  Com. 

Baltimore,  Md. — The  First  Branch  of  the  City  Coun- 
cil has  passed  over  the  Mayor's  veto  the  following 
ordinances :  Appropriating  $19,000  for  repaving 
streets  around  Union  .Sq.  with  asphalt  blocks  ;  appro- 
priating $37,500  for  repaving  McCulloh  St.  from  La- 
fayette Ave.  to  North  Ave.  with  asphalt  blocks ;  ap- 
propriating $25,700  for  repaving  North  Ave.  from 
Broadway  to  Washington  St.  with  asphalt  blocks ; 
appropriating  $4,600  for  repaving  Ensor  St.  from 
Harford  Ave.  to  Chase  St.  with  vitrified  bricks. 

Worcester,  Mass. — F.  A.  McClure,  City  Engr.,  writes 
that  it  is  proposed  to  replace  the  old  pavement  at 
bottom  of  Mill  Brook  sewer,  with  concrete  in  part,  to 
cost  about  $25,000.     Work  to  be  done  by  Sewer  Dept. 

Pittsfleld,  Mass. — The  Warren  Bros.  Co.,  of  Boston, 

has   secured   the  contract  lor   about     13,000   yds.    of 

'      bituiithic  pavement  on   North   and   West   Sts.     About 

27,000  yds.   of  asphalt  will  be  let    later    on.     A.  A. 

Forbes,  Engr.  Bd.  Pub.  Wks. 

Long  Meadow,  Mass. — Press  reports  state  that  the 
question  of  Issuing  $20,000  bonds  for  road  improve- 
ments is  being  agitated. 

Haverhill,  Mass. — Bids  will  be  received  by  the  Com. 
on  Streets,  Sidewalks  and  Bridges  until  June  1  for 
furnishing  2,500  ft.  of  granite  edgestones  and  40,000 
granite  paving  blocks.     A.  L.  Gillen,  Clk.  of  Com. 

Boston,  Mass. — The  lowest  bid  opened  on  May  18  by 
Supt.  of  Sts.  Jas.  Donovan,  for  the  construction  of  a 
telford  macadam  road  between  East  Boston  and  Re- 
vere, a  distance  of  3,291  ft.  and  100  ft.  wide,  was  sub- 
mitted by  Coleman  Bros.,  70  Green  St.,  for  $39,055. 

Lowell,  Mass. — An  order  has  been  adopted  by  the 
Bd.  of  Aldermen  providing  for  a  loan  of  $28,000  for 
the  widening,  grading  and  macadamizing  Varnum  Ave., 
the  macadamizing  of  Hale,  Bellevue,  Andrew  and  Ful- 
ton Sts. 

Traverse  City,  Mich. — Bids  are  wanted  June  5  for 
a  brick  pavement  on  6th  St.,  as  advertise(}  In  The  En- 
gineering Record. 

Detroit.  Mich. — Local  press  reports  state  that  It  has 
been  decided  to  pave  with  brick  on  River  Road,  a  dis- 
tance of  about  2  miles,  at  a  probable  cost  of  $40,000. 

Sherman,  Mich. — J.  D.  Criss,  City  Clk.,  writes  that 
the  citizens  have  voted  to  Issue  $5,000  bonds  for  street 
Improvements. 

Charlotte,  Mich. — This  city  contemplates  laying 
about  7,000  sq.  yds.  brick  pavement  during  the  pres- 
ent season.     E.  Shepherd  is  Mayor. 

Lansing,  Mich. — The  Village  Surv.  has  been  author- 
ized to  prepare  plans,  speciflcations,  etc.,  for  Improv- 
ing portions  of  t'ilnton  and  Walker  Aves.  by  grading, 
curbing  and  paving  with  vitrified  brick  on  a  concrete 
base.  The  cost  has  been  roughly  estimated  at  $17,- 
528  for  Clinton  Ave.,  and  $2,453  on  Walker  Ave. 

Bay  City,  Mich. — City  Engr.  Thompson  estimates 
the  cost  of  paving  with  brick  on  a  concrete  founda- 
tion a  portion  of  Washington   St.,  at  $46,137. 

St.  Paul,  Minn. — The  Barber  Asphalt  Paving  Co.  is 
reported  to  have  secured  the  contract  to  pave  with 
asphalt  on  University  Ave.  from  Rice  to  Dale  Sts. 
For  detail  bids,  see  the  issue  of  Tlie  Engineering 
Record  of  May  9. 

City  Engr.  Rundlett  estimates  the  cost  of  paving 
on  Maria  Ave.  from  7th  to  Cherry  Sts.,  as  follows  : 
With  brick,  $20,310;  with  sandstone,  $26,774,  and 
with  asphalt,  $21,304.  The  St.  Rys.  portion  for 
the  3  materials   is  $12,704,  $16,112  and  $13,403. 

City  Engr.  Rundlett  has  submitted  to  the  Bd.  of 
Pub.  Wks.  the  following  estimates  for  paving  on  3d 
St.  from  Sibley  to  the  7  corners :  Brick,  $29,160 ; 
sandstone,   .$41,562 ;   asphalt,   $32,027. 

Local  press  reports  state  that  bids  will  be  received 
by  the  Bd.  of  Pnl).  Wks.  for  paving  with  brick  on  a 
portion  of  MIsslRslppI  St.  at  an  estimated  cost  of 
$14,231  ;  also  for  paving  similarly  on  a  portion  of  E, 
7th  St.  at  an  estimated  cost  of  $45,788. 

Bids  will  be  received  by  the  Bd.  of  Pub.  Wks.  until 
May  28  for  paving  with  brick  on  a  portion  of  Mlssls- 
sltinl  and  E.  7th  Sts..  pstlmaled  to  cost  $14,231  and 
$45,788,   respectively.     R.  L.  Gorman,  Clk. 


Duluth,  Minn. — J.  W.  Preston  Is  reported  to  have 
submitted  the  lowest  bid  for  paving  with  sandstone  on 
a  portion  of  Michigan  Ave.,  as  follows  :  With  sand 
filling,  at  $10,145,  and  with  tar  and  gravel  Hlilng,  at 
$10,734. 

The  City  Council  has  adopted  a  resolution  to  pur- 
chase a  portable  tar  macadam  plant,  having  a  daily 
capacity  of  1,000  yds. 

The  cost  of  paving  on  Superior  St.  will  be,  accord- 
ing to  local  press  reports,  $27,628.  Bids  are  to  be 
received   on  all  kinds  of  paving  material. 

Tnu-son,  Mo. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs,  until  May  26  for  improving  Eastern  Ave., 
requiring  16  000  sq.  yds.  of  8-in.  macadam  surfacing; 
probable  cost,  $9,000.     W.  W.  Crosby,  Co.  Roads  Engr. 

Ashland,  N.  H. — The  Robin  Concrete  Co.,  of  Man- 
chester, has  secured  the  contract  for  a  concrete  road- 
way at  Ashland,  at  $1.80  per  sq.  yd.  for  concrete  road- 
way, 85  cts.  per  sq.  yd.  for  paving,  35  cts.  per  cu.  yd. 
for  earth  excav.,  and  25  cts.  per  ft.  for  drains.  En- 
gineer, A.  W.  Dudley,  of  Manchester. 

Woodbury,  N.  J. — Press  reports  state  that  this  town 
contemplates  making  $25,000  street  Improvements  this 
season. 

Jersey  City,  .V.  ./. — C.  H.  Van  Keuren,  Ch.  Engr.  Bd. 
St.  &  Water  Comrs.,  writes  that  the  contract  for  grad- 
ing, etc.,  the  additions  to  Columbia  Park,  requiring  in 
all  about  32,000  sq.  ft.  cement  walks  (bids  opened 
May  10)  has  been  awarded  to  P,  Tunnelty,  Jr.,  Mon- 
mouth St.,  for  $6,757. 

Union,  N.  .J. — Bids  will  be  received  June  1  by  the 
Town  Council  for  improving  by  curbing  and  paving 
with  asplialt  on  portions  of  Morgan  St. ;  also  flagging 
sidewalks.     Emil  Bautz,  Jr.,  Town  Clk. 

Camden.  N.  J. — The  Co.  Bd.  of  Freeholders  is  re- 
ported to  have  awarded  the  contract  for  building  a 
stone  read,  from  Haddon  Heights  to  Mt.  Ephraim,  to 
J.  R.  Shanley,  at  $12,5<I0. 

Mt.  Holly.  .V.  J. — Hlds  will  be  received  by  the  Co. 
Bd.  of  Freeholders  until  June  8  for  constructing  about 
12  miles  of  macadam  roads  in  P.urlington  Co.  J.  E. 
Darnell,   Dir. 

Newton,  N.  J. — Press  reports  state  that  all  bids 
received  recently  for  building  1%  miles  of  macadam 
road  in  Sussex  Co.  have  been  rejected,  the  lowest 
received  being  $12,000. 

Camden,  N.  J. — Street  repaving  bonds',  amounting 
to  $75,000,  are  reported  to  have  been  sold. 

Cape  May,  N.  J. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Ncio  Brunswick,  N.  J. — The  Co.  Bd.  of  Freeholders 
has  decided  to  macadamize  about  9  Y^  miles  of  county 
roads  this  year. 

Belvidere,  N.  J. — Solomon  Bros.,  of  Morristown, 
N.  J.,  are  reported  to  have  secured  the  contract  to 
build  1014  miles  of  road  in  Warren  Co.  at  $50,000. 

Perth  Amboy,  N.  J. — The  report  of  the  Municipal 
Com.  of  the  Chamber  of  Commerce  recommending  the 
paving  with  asphalt -on  a  portion  of  High  St.  has 
been  adopted  by  the  Bd.  of  Aldermen. 

Neio  York,  N.  Y. — Bids  will  be  received  May  28  by 
the  Bd.  of  Park  Comrs.  for  repairing  asphalt  roadway 
pavements  in  Boro.  Manhattan  ;  also  constructing  rock 
asphalt  mastic  walks  adjacent  to  the  new  wing  of  the 
Metropolitan  Museum  of  Art,  Central  Park,  and  the 
Soldiers'  and  Sailors'  Monument  in  Riverside  Park  ; 
also  for  laying  and  relaying  asphalt  walk  pavements 
In  Hamilton  Fish  Park.     Wm.  R.  Willcox,  Chmn. 

Ithaca,  N.  Y. — Bids  are  wanted  May  26  for  paving 
with  macadam  and  brick  on  portions  of  numerous 
streets.     John  Miller,  City  Clk. 

Vtica,  N.  Y. — The  Council  on  May  15  passed  a 
resolirtlon  to  pave  portions  of  Seneca  and  Hoyt  Sts. 
Kind  of  pavement  to  be  designated  June  5th. 

Yonkers,  N.  Y. — Governor  Odeil  has  signed  a  bill 
authorizing  the  issue  of  $50,000  bonds  for  the  im- 
provement of  country  streets  and  roads  which  have 
been  In  use  tor  more  than  20  years. 

Rochester,  N.  Y. — The  Rock  Asphalt  Pavement  Co. 
Is  reported  to  have  secured  the  contract  to  pave  with 
asphalt  on  Chatham  St.,  at  $6,835. 

Wm.  Fuller  is  reported  to  have  received  the  con- 
tract to  pave  with  brick  on  a  portion  of  S.  Union  St., 
at   $21,261. 

Buffalo,  N.  Y. — Bids  will  be  received  May  27  by  the 
Bd.  of  Pub.  Wks.  for  paving  and  repaving  portions  of 
3  streets ;  also  May  29,  for  repaving  portions  of  5 
streets.      Francis  G.  Ward.  Comr. 

New  York,  N.  Y. — Bids  will  be  received  May  28  by 
the  Bd.  of  Park  Comrs.  for  furnishing  and  delivering 
a  steam  road  roller  for  the  New  York  Zoological  Park, 
in   lironx  Park.      Wm.  R.    Willcox,   Chmn. 

Reports  state  that  the  Co.  Bd.  of  Freeholders  has 
adopted  a  resolution  to  expend  $45,000  the  coming 
year  for  macadam  roads. 

Sandy  Hill,  N.  Y. — Th<?  proposition  to  Issue  $83,000 
bonds  to  be  used  to  pay  the  cost  of  paving  on  por- 
tions of  Main,  John  and  River  Sts.  and  Park  Pi.,  Is 
reported  to  have  carried  at  the  election  held  May  2. 

Bids  are  wanted  May  28  tor  laying  30.000  yds.  of 
brick  pavement,  including  curb  and  excavation.  Orson 
C.  Richards,  Engr. 

Brooklyn,  N.  Y. — The  Bd.  of  Estimate  has  author- 
ized the  grading  and  paving  of  a  portion  of  Blee'cker 
St.  with  granite  blocks  :  also  the  regulating  and  grad- 
ing of  Morgan  Ave.,  between  Metropolitan  and  Meeker 
Aves.,  and  of  Morgan  Ave.,  between  Stagg  St.  and 
Metropolitan   Ave.,  both  at  a  cost  of  about  $15,000. 

Charlotte,  N.  C. — Street  paving  bonds  amounting  to 
$70,000  are  reported  to  have  been  sold. 

Wilson,  N.  C. — See  "Water." 

Oncnshoro,  N.  O. — Press  reports  state  that  the 
proposition  to  issue  $300,000  county  road  bonds,  car- 
ried at  the  election  held  May  12. 

Salem,  O. — Geo.  D.  Smith  &  Bro.,  according  to  local 
pi-ess  reports,  have  secured  the  contracts  for  paving 
on  portions  of  Highland  Ave.,  Howard  and  New  Gar- 
den Sts.  and  E.  Bway.,  at  atotai  cost  of  $62,452. 


Tiffin,  0. — The  City  Council  Is  stated  to  have  decid- 
ed to  pave  Hall  St. 

Wauscon  O.— It  Is  stated  that  bids  are  wanted  June 
12  for  grading,  draining  and  graveling  several  miles  of 
roads.     J.  E.  Morreli,  Co.  Aud. 

Jersey  Shore,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

New  Castle,  Pa, — Contracts  are  reported  to  have 
been  awarded  as  follows :  To  J.  11.  &  M.  E.  Miller, 
for  paving  Shenango  St.,  at  $8,138,  and  to  J.  C.  De- 
vine  &  A.  Parady  lor  paving  Cedar  St.  with  asphalt, 
at  $12,658. 

Tyrone,  Po.— Bids  are  wanted  June  1  for  paving 
and  curbing,  as  advertised  in  The  Engineering  Recordr 

West  Chester,  Pa. — The  Boro.  Council  has  adopted  a 
resolution  to  borrow  $9,000  bonds,  with  which  to  make 
street  repairs. 

Philadelphia,  Pa. — A  transfer  bill  hag  passed  both 
branches  of  the  Council  appropriating  $50,000  for  the 
extension  of  the  Torresdale  Boulc. 

Conshohocken,  Pa. — The  Council,  according  to  press 
reports,  has  passed  hn  ordinance  to  borrow  $100,000 
for  street  improvements. 

Wilkinsburg,  Pa. — ^Frease  &  Sperling,  Boro.  Engrs., 
write  that  the  following  bids  were  opened  May  5  for 
paving  Penn  Ave.  with  Ligonier  block :  J.  H.  Mc- 
yuade,  $22,826;  Ott  Bros.,  $18,810;  Booth  &  Fllnn, 
$18,121;  Thos.  Sweeney  &  Co.,  $18,101  (awarded  con- 
tract). The  detail  bid  of  the  successful  bidders  is  as 
follows  :  For  5,900  sq.  yds.  block,  $2.19  per  yd. ;  2,800 
ft.  curbing,  58  cts.  per  ft.,  and  8,500  cu.  yds.  grading, 
40  cts.  per  cu.  yd.     Bidders  all  of  Pittsburg. 

Anderson,  S.  C. — O.  H.  Sheffield  &  Co.,  518  Anstell 
Bldg.,  Atlanta,  Ga.,  have  been  employed  as  engineers 
for  the  proposed  street  paving.  About  $30,000  will 
be  expended.  Plans  and  specifications  will  be  ready 
about  June  1st,  and  contracts  will  be  let  about  June 
15th. 

San  Antonio,  Tex.-r-Tbe  Bexar  Co.  Good  Road  Assoc, 
has  decided  to  ask  the  Co.  Comrs.  to  appoint  an  en- 
gineer to  prepare  estimates  on  the  construction  of  17 
of  the  main  county  roads  radiating  from  the  center 
of  the  city,  a  distance  of  10  miles,  the  roads  to  be 
built  16  ft.  wide,  12  In.  thick  and  of  good  material. 

Ft.  Worth  Tex. — -The  paving  with  asphalt  on  a 
portion  of  Houston  8t  Is  reported  to  be  under  con- 
sideration. 

Houston,  Tex. — Bids  are  wanted  June  15  for  pav- 
ing with  brick,  gravel  or  asphalt  on  a  portion  of  Mc- 
Kinney  St.     F.  L.  Dormant.  City  Engr. 

Bay  City,  Tex. — At  the  election  held  May  4  the 
proposition  to  issue  $15,000  street  Improvement  bonds, 
carried. 

Ft.  Monroe,  Va. — See  "Government  Work." 

Seattle,  Wash. — The  Council  Com.  en  Streets  has 
granted  the  petitions  of  the  property  owners  of  Queen 
Ann  Hill  for  the  improvement  of  VVarren  Ave.,  cost 
$4,500 ;  6th  Ave.,  cost  $26,200  and  Queen  Ann  Ave., 
cost  $29,800,  by  paving  with   bitumincms   macadam. 

The  City  Engr.  has  submitted  to  I  he  Bd.  of  Pub. 
Wks.  the  following  estimates  for  street  improvements : 
Concrete  walks  on  portions  of  several  streets,  total 
cost  $49,140,  and  for  grading  portions  of  numerous 
streets,  cost  $46,400. 

Marinette,  Wis. — The  lowest  bid  received  by  the 
Bd.  Pub.  Wks.  May  15  lor  paving  5  streets  with  mac- 
adam was  submitted  by  John  StrUfler,  of  Marinette, 
for  $25,886.  His  bid  in  detail  was  70  cts.  to  74  cts. 
per  yd.  for  macadam  ;  stone  curbing,  50  cts.  per  yd. ; 
concrete'  curbing  and  gutter,  65  cts.  per  yd.,  and  brick 
gutters,   $1.75  per  yd. 

Oshkosh,  Wis. — The  paving  with  asphalt  on  Algoma 
St.,  at  an  estimated  cost  of  $60,000,  Is  being  consld- 
ereil. 

Waukesha,  Wis. — A.  Dieman  &  Son  are  stated  to 
have  received  the  contract  to  pave  on  Wisconsin  Ave., 
Williams  St.  and  part  of  Arcadian  Ave.,  at  alwut 
$30,000. 

Ashland,  Wis. — It  Is  stated  that  bids  are  wanted  by 
the  Bd.  of  Pub.  Wks.  until  June  9  for  paving  with 
asphalt  on  portions  of  several  streets.  A.  D.  McDon- 
ald, Comr. 

Winnipeg,  Man. — The  City  Council  contemplates 
paving  with  asphalt  on  a  portion  of  Smith  St.,  at  an 
estimated   cost  of  $10,020. 

Toronto,  Ont. — Bids  will  be  received  May  26  by 
Thos.  Urquhart  (Mayor),  Chmn.  Bd.  of  Control  for 
constructing  concrete  sidewalks,  brick,  asphalt  and 
wood  block  pavements :  also  macadam  roadways  on 
portions   of   numerous  streets. 

Park  Hill.  Ont. — Bids  will  be  received  June  1  by 
T.  Alex.  Mayburry  for  constructing  20,000  sq.  ft. 
granolithic   sidewalks. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

3foH((7omerj/,  Ala. — Local  press  reports  state  that 
Alex.  Rice  and  associates  will  construct  an  electric 
light  plant,  to  supply  commercial  lights  In  business 
district. 

Geneva,  Ala. — The  town  Is  about  to  petition  the 
Legislature  for  permission  to  construct  water  works 
and  an  electric  light  plant. 

Clayton,  Ala. — Bids  will  be  received  until  June  13 
for  $20,000  municipal  electric  light  and  water  works 
bonds.     J.  J.  Winn,  Jr.,  City  Clk. 

San  Francisco,  Cal. — A  press  report  states  that  the 
Stanley  Electric  Co.,  of  Plttsfield.  Mass.,  has  secured  the 
contract  for  machinery  for  the  California  Gas  &  Elec- 
tric Co.,  contract  reported  to  amount  to  $500,000. 
Consulting  Engr.  is  G.  E.  Theberath,  of  San  Fran- 
cisco. 

South  Norwalk,  Conn. — A.  E.  WIncheste'r,  Gen. 
Supt.  Electric  Wks.,  writes  that  the  contract  for  con- 
structing an  electric  light  plant  (bids  opened  -Mny 
12)  has  been  awarded  to  Bellman  &  Santord,  149 
Bway.,  N.  Y.  City,  N.  Y..  for  $13,070.  He  further 
states  that  they  are  now  In  the  market  for  110  series 
enclosed  arc  lamps  for  direct-current  street  lighting, 
5  amp.,  70  to  75-voit ;  also  that  they  have  for  sale  a 
complete  arc  dynamo-engine  unit  of  1,100-H.-P.  2  60- 
Ilght  arc  dynamos,  and  100  open  arc  series  lamps. 
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Sparki,  Go. — It  ts  stated  that  R.  A.  Knigbts,  o£ 
Adel.  Ua..  cootemplates  iustallitig  an  electric  light 
plant  at  this  place. 

Douglas,  Oa. — It  is  stated  that  the  Douglas  Ice  & 
Power  Co.  will  install  an  electric  light  plant. 

Galra,  III. — The  Chiun.  of  Lighting  Comrs.  is  stat- 
ed to  have  been  instructed  to  correspond  with  Elec- 
trical Kngrs.  in  regard  to  preparing  plans  and  sped- 
flcations  and  superintending  the  construction  of  an 
electric  light  plant. 

Peoria,  III. — The  Council  has  granted  the  Citizens' 
Gas  Co.  a  franchise  for  steam  heat,  hot  water  and 
power  service. 

Joliet,  111. — According  to  local  press  reports  the 
Drainage  Bd.  have  prepared  plans  for  the'  water  power 
Improvement  between  Joliet  and  Lockport ;  the  cost 
of  work,  includlns  material  and  labor,  is  estimated 
«t  about   S4,000,0d0. 

Ttti/lorville,  III. — The  Taylorville  Gas  &  Electric  Co., 
of  Taylorville,  is  reported  Incorporated,  with  a  cap- 
ital of  $85,000,  to  operate  a  light,  heat  and  power 
plant.  Incorporators ;  D.  D.  Shumway  and  Thos.  K. 
Johns. 

Atider«on,  Ind. — It  is  stated  that  bids  will  prob- 
ably be  received  June  1  for  erecting  a  steam-heating 
plant  for  the  Home  Heating  Co.,  cost  not  to  exceed 
$20,<XM).  E.  K.  Vincent,  Indianapolis,  Ind.,  is  the  Des. 
Engr. 

Bluffton.  Ind. — Robt.  S.  Ashe,  of  Richmond,  is  stat- 
ed to  have  secured  the  contract  for  the  construction 
of  an  arc  and  incandescent  lighting  system,  for  $31,- 
748. 

itiehigan  City,  Ind. — The  Michigan  City  &  North- 
em  Indiana  Gas  Light  Co.  has  been  incorporated,  with 
a  capital  of  $220,000,  to  supply  gas  In  Michigan  City 
and  neighboring  cities  and  to  own  and  acquire  rights 
and  privileges  and  for  the  manufacture  and  distribu- 
tion of  gas.  Incorporators :  I.  C.  Elston,  Jr. ;  R.  C. 
Dawes,   and   others. 

Davenport,  la. — The  Davenport  Water  Power  Co. 
has  been  organized,  with  a  capital  of  $10,000,  to  fur- 
nish water  power  to  mills,  factories  and  other  plants 
using  motive  power.  Incorporators  :  Cbas.  F.  Francis, 
E.  Hugo  Schmidt  and  Geo.  Mengei.  It  Is  understood 
that  the  company  proposes  utilizing  a  wing  dam  op- 
posite Grand  Isle  for  furnishing  motive  power  for 
the  manufactures  along  the  Rockingham  manufactur- 
ing district. 

Keokuk.  la. — Government  Engineers,  inte'rested  par- 
ties in  Keokuk  and  elsewhere,  are  reported  to  be  in 
Keokuk  discussing  the  question  of  constructing  a  dam 
across  Mississippi  River,  to  cost,  with  other  improve- 
ments, about  $3,000,000. 

.Veie  Orleans,  La. — Bids  will  be  received  by  V.  Tu- 
Jague,  City  Compt.,  until  June  8  for  constructing  an 
electric  lighting  and  power  system  for  the  city.  W. 
J.   Hardee,  City  Engr. 

Hancock,  Mich. — W.  W.  Mercer  and  others  are  stat- 
ed to  have  petitioned  for  a  franchise  for  a  gas  plant. 

Lapeer,  ilich. — The  Council  has  passed  an  ordi- 
nance granting  Jas.  D.  Butterfield  and  associates  a 
franchise  for  a  gas  plant. 

Grand  Rapids,  ilich. — The  Bd.  of  Superv.  Is  stated 
to  have  granted  the  Edison  Electric  Co.  permission  to 
construct  a  dam  across  Flat  River  in  Vergennes  Town- 
ship. 

Caledonia,  Minn. — Bids  will  be  received  by  Jerry 
Kennv,  Village  Recorder,  for  furnishing  the  follow- 
ing for  an  electric  light  plant;  A  125-H.-P.  engine;  2 
boilers,  80-H.-P.  each,  and  2  dynamos,  -lO-Kw.  each. 

Duluth,  Minn. — It  is  reported  that  the  Great  North- 
ern Power  Co.  will  erect  a  main  power  station  and 
sub-stations  in  connection  with  its  development  of 
St.  Louis  River  water  power.  Plans  have  been  pre- 
pared by  A.  H.  Aibertson. 

Fertile,  Minn. — Bids  are  wanted  June  1  for  an  elec- 
tric light  plant.     Oscar  Claussen,  Engr.,  St.  Paul. 

8t.  Charles,  Minn. — The  citizens  are  stated  to  have! 
voted  ilay  12  to  issue  $10,000  bonds  for  an  electric 
light  plant. 

I'aseagottla,  Miss. — See  "Electric  Railways.'" 

Memphis,  .tfo. — The  Memphis  Electric  Light,  Heat 
&  Power  Co.  has  been  Incorporated  to  sell  electric  cur- 
rent, hot  water  and  steam  heat;  capital,  $10,000.  In- 
corporators :  A.  E.  Platter,  Ellas  Scofleld,  and  others. 

Bozema»,  Mont. — It  is  stated  that  bids  will  prob- 
ably be  received  June  1  for  constructing  an  electric 
light  plant  for  the  People's  Electric  Light  &  Power 
Co.,  to  be  located  at  Gallatin  Valley.  The  plant  Is  to 
be  operated  by  water  power,  and  Is  to  have  a  capacity 
of  75-arc  and  3,000  IC-c-p.  Incandescents.  Estimated 
cost,  $75,000.     Address  G.   L.   Hogan. 

Hebron,  Neb. — The  Hebron  Light,  Power  &  Htg.  Co. 
U  reported  incorporated,  with  a  capital  of  $12,000, 
by  C.  M.  Wetherald,  C.  L.  Richards,  and  others. 

Yardville,  N.  /.—The  Yardvllle  Electric  Light,  Heat 
A  Power  Co.  is  reported  to  be  making  arrangements 
to  extend  its  system  through  Groveviile. 

Albany,  A'.  Y. — Bids  will  be  received  until  June  1 
by  the  Bd.  of  Contract  and  Supply  for  a  50-year  fran- 
chise for  the  construction  of  a  brick  or  concrete  con- 
duit for  the  purpose  of  conveying  heat  by  steam  pipes 
from  St.  Agnes'  School  to  the  Cathedral  of  Ail  Saints. 
Isidore   Wachsman,  Clk. 

Binghamton,  N.  Y. — The  San  Vapor  Street  Light 
Co.  has  secured  the  contract  for  llgnting  the  streets 
for  1  yr.  at  $22.40  for  ea.  naphtha  lamp  and  $22.90 
for  ea.  gas  lamp. 

Rochester,  Jf.  T. — ^T.  E.  McGarr,  Secy.  State  Comn. 
In  Lunacy,  writes  that  the  following  contracts  have 
been  awarded  for  electric  work  in  Rochester  State 
Hospital  (bids  opened  May  0)  :  Engines,  generators, 
etc,  to  the  Fred.  Fish  Co.,  Rochester,  for  $5,466,  to 
Include  Watertown  engines  and  Thompson-Ryan  dyna- 
mos; switchboard,  electric  light  wiring  and  fixtures, 
to  F.  L.  Frost,  of  Albany,  $8,775,  and  telephone  and 
watchman's  clock  sygtems,  to  McDoneii  &  Dumond, 
Eocbelster,  at  $1,292. 

Middletoien,  Ji.  Y. — It  Is  reported  that  the  Con- 
snmers'  Gas  Co.  contemplate  constructing  a  new  gas 
plant,  at  a  cost  of  $60,000. 


Xiagara  Falls,  JJ.  Y. — A.  C.  Douglass,  of  Niagara 
Falls,  Is  stated  to  have  secured  the  contract  tor  con- 
structing a  tunnel  for  the  Toronto  &  Niagara  Power 
Co.  it  will  be  2,100  ft.  In  length,  and  is  to  be  com- 
pleted in  2  yrs. 

Wellsvtile,  O. — The  Manufacturers'  Gas  Co.,  o£ 
Wellsville,  has  been  incorporated;  capital,  $150,000. 
Directors :  J.  H.  McEwen  and  L.  H.  Thornton,  of 
Wellsville. 

Putin-Bay,  O. — Russell  K.  Ramsey,  of  Sandusky, 
Is  stated  to  have  secured  a  franchise  for  the  con- 
struction of  an  electric  light  plant  for  Putin-Bay. 

Cleveland,  O. — The  Council  on  May  11  passed  an 
ordinance  providing  for  the  issue  of  $200,000  bonds 
for  the  establishment  of  a  municipal  electric  light 
plant. 

Cutfahoga  Falls,  O. — P.  Parker,  of  Cuyahoga  Falls, 
Is  stated  to  have  petitioned  Council  for  a  franchise 
to  furnish  natural  gas  to  town. 

Sumpter,  Ore. — According  to  press  reports,  Randall 
H.  Kemp,  Local  Mgr.  of  the  Great  Eastern  Power  & 
Light  Co.,  announces  that  all  plans  of  the  company 
have  been  completed,  and  that  preliminary  work  will 
commence  Immediately.  The  first  electrical  plant  to 
be  Installed  will  be  on  .Tohn  Day  River,  at  the  head 
of  John  Day  Valley,  and  will  generate  U,000-H.-P., 
which  will  be  utilized  immediately.  The  company 
has  water-power  rights  capable  of  generating  23,000- 
H.-P.  To  utilize  this  power  will  Involve  the  erection 
of  plants  at  three  separate  points.  Main  office  of 
company  will  be  located  here,  with  W.  A.  McNaugh- 
ten  Pres.,  and  R.  H.  Kemp,  Local  Mgr. 

Harrlsburg,  Pa. — The  Harrlsburg  Light,  Heat  & 
Power  Co.  is  stated  to  have  secured  the  contract  for 
lighting  the  city  for  5  yrs.,  at  $47  per  2,000  c.  p.  arc 
light  per  yr.  The  Paxtang  Electric  Co.  bid  $49.50  a 
yr.  for  a  5-yr.  contract,  and  the  United  Electric  Co., 
$64  per  yr.  for  5  yrs. 

Jermtm,  Pa. — H.  A.  Willman,  Chmn.  Light  Com., 
writes  that  It  is  proposed  to  construct  an  electric 
light  plant  to  cost  from  $12,000  to  $15,000.  C.  F. 
Baker  and  C.  A.  Battenberg  are  also  interested. 

Masontown,  Pa. — The  Masontown  Light,  Heat  & 
Power  Co.,  of  Masontown,  has  been  incorporated  with 
a  capital  of  $10,000. 

Johnstown,  Pa. — Geo.  Kreuger  is  stated  to  have  se- 
cured the  contract  for  the  power  house  of  the  Con- 
sumers' Light,  Heat  &  Power  Co.,  for  $25,000. 

Bethlehem,  Pa. — The  Bethlehem  Heat  &  Power  Co., 
of  Bethlehem,  is  reported  incorporated  with  a  capital 
of  $10,000. 

Pawtucket,  R.  I. — The  Council  Is  stated  to  have 
authorized  the  Com.  on  Street  Lights  to  make  a  5-yr. 
contract  with  the  Pawtucket  Electric  Co.  for  light- 
ing the  streets  and  public  buildings. 

Bishopville,  S.  C. — Bids  will  be  received  by  the  Lee 
County  Mfg.  Co.  May  27  for  an  electric  light  plant, 
to  cost,    including  power,   $6,500. 

Chattanooga,  Tenn. — Saml.  Jenkins,  of  Chattanooga, 
is  reported  organizing  a  company,  with  a  capital  of 
$500,000,  to  build  an  electric-power  plant  for  oper- 
ating street  railway,  lighting  city  and  furnishing  man- 
ufacturing enterprises  with  power,  etc.,  and  for  de- 
velopment of  about  800  acres  of  coal  lands  on  Wal- 
den's  Ridge. 

Madisonville,  Tex. — It  is  reported  that  A.   S.  &  H. 
'.J.   Allen  will  soon  begin  the  construction  of  an  elec- 
tric light  plant  at  this  place. 

Lynchburg,  Ta. — It  is  reported  that  the  Lynchburg 
Gas  Co.  has  sold  its  plant  to  Southern  Ry.  and  will 
expend  $100,000  In  new  gas  plant. 

Tacoma,  'Wash. — The  Snoqualmie  Falls  Power  Co. 
is  stated  to  have  petitioned  the  Co.  Comrs.  for  a  fran- 
chise to  extend  its  pole  line  and  furnish  electric  cur- 
rent for  light  and  power  throughout  the  county. 

Davenport,  Wash. — Bids  will  be  received  June  6  by 
D.  Cameron,  City  Aud.,  for  a  steam  engine,  boiler  and 
dynamo  for  the  water  and  light  plant. 

Welch,  W.  Va. — The  Welch  Water,  Light  &  Power 
Co.,  now  operating  the  water  works  and  electric  light 
plant  in  Welch,  proposes  during  the  coming  summer 
to  lay  about  4,000  ft.  of  4-in.  and  6-in.  water  pipes, 
erect  12  Are  hydrants,  and  Install  about  20  gate 
valves ;  also  to  double  the  capacity  of  its  electric  light . 
plant  by  the  addition  of  new  boilers,  engines,  and  gen- 
erators ;  also  introduce  a  new  pump  for  its  water 
works.  The  company  will  issue  about  $25,000  bonds 
to  cover  the  above  improvements.  D.  J.  Howell,  Mgr. 
&  Trcas.,  605  12th  St.,  N.  W.,  Washington,  D.  C. 

Orantahurg,  Wis. — It  is  stated  that  bids  will  prob 
ably  be  received  June  1  for  erecting  a  village  electric 
light  plant,  cost  not  to  exceed  $8,000.  Oscar  Clausen, 
Engr.,  St.  Paul,  Minn. 

Waukesha,  Wis. — The  Waukesha  Gas  &  Electric 
Co.,  of  Waukesha,  has  been  Incorporated ;  capital, 
$100,000.  Incorporators :  T.  W.  Halght,  H.  M.  Buck 
and  F.  H.  Putney. 

Frederic/cston,  N.  B. — It  is  stated  that  bids  arel 
wanted  June  1  for  lighting  the  streets  for  a  term  of 
10  years  with  62  l,200-c.-p.  arc  lights.  Chas.  W.  Beck- 
wlth,  City  Clk. 

ELECTRIC  RAILWAYS. 

Fresno,  Cal. — The  Pacific  Light  &  Power  Co.,  of 
Los  Angeles,  has  absorbed  all  the  street  railway  com- 
panies of  this  city.  They  will  be  run  under  one  man- 
agement, and  many  Improvements  are  contemplated. 

Denver,  Colo. — One  of  the  plans  of  the  Denver 
Tramway  for  the  coming  summer  is  to  extend  the 
South  Bway.  line  3  miles,  so  as  to  reach  Littleton. 

Victor,  Colo. — The  Council  has  ordered  printed  the 
ordinance  granting  right  of  way  to  the  Colorado 
Springs  &  Cripple  Creek  Electric  Ry.  through  the 
business  streets. 

Freeport,  III. — The  City  Council  has  passed  an  ordi- 
nance granting  a  railway  and  lighting  franchise  for  20 
yrs.   to  the  Freeport   Electric  Co. 

Des  Moines,  la. — The  Western  Iowa  Interurban  Ry. 
Co.  has  been  formed  to  build  an  electric  railway  be- 
tween Des  Moines  and  Council  Uluffs ;  capital,  $1,000,- 
000.  Directors :  H.  H.  Polk,  of  Des  Moines ;  E.  W. 
Weeks,  of  Guthrie  Center ;  J.  A.  Nash,  of  Audubon, 
and  others. 


Glasgow,  Ky. — K.  T.  Morris  and  E.  B.  Taylor,  in 
company  with  an  engineering  corps,  have  begun  sur- 
veying for  electric  railway  from  Glasgow  to  Burks- 
vllle.  The  right  of  way  has  already  been  secured  by 
the  (ylasgow,  Burksvllle  &  Cumberland  Valley  Trac- 
tion  Co. 

Ulalburne  Falls,  Mass. — A  bill  has  been  passed  by 
Legislature  incorporating  the  Shelburne  Falls  &  Ash- 
field  St.  Ry.  Co. 

Huntington,  L.  I.,  N.  Y. — The  Highway  Comrs.  have 
granted  a  francnise  to  Wilkins  K.  Putnam,  of  Brook- 
lyn, for  the  construction  of  an  electric  railway  across 
this  town  to  connect  Huntington  and  Amityville. 

Dunkirk,  N.  Y. — The  Buffalo,  Dunkirk  &  Western 
Ry.  Co.  has  secured  a  99-yr.  franchise  to  operate  in 
Hanover.  Franchises  are  yet  to  be  secured  in  West- 
field  and  Silver  Creek. 

Ballston  .S'po,  JV.  Y. — The  Ballston  Terminal  B.  B. 
Co.  has  filed  a  certificate  of  extension  of  its  proposed 
route  in  the  Fulton  County  Clerk's  office  at  Johnstown, 
showing  the  territory  over  which  the  road  will  pass 
between  Ballston  and  Johnstown.  The  route  is  about 
20  miles  long. 

Newburgh,  N.  Y. — The  Intervale  Traction  Co.  has 
completed  a  survey  of  its  px-oposed  road,  and  will 
apply  at  once  to  the  It.  R.  Comrs.  for  an  order  of  con- 
struction. The  company  will  build  from  Newburgh  to 
Goshen,  via  New  Windsor,  Vails  Gate,  Salisbury  Mills, 
Washingtonville,  Greycourt  and  Chester.  Edw.  R. 
Emerson,   Pres.  ;    W.   Johnston  McKay,    Secy. 

Buffalo,  N.  Y. — The  BuflFalo  &  Batavia  Construction 
Co.  has  been  incorporated  to  build  an  electric  railway  ; 
capital,  $10,000.  Incorporators  :  Spencer  Kellogg,  Geo. 
L.   Lewis  and   Stuart  R.  Mann,  all  of  Buffalo. 

Devils  Lake,  N.  D. — A.  B.  Kerlin,  of  Devils  Lake  ; 
F.  li.  Wood,  of  Minneapolis,  Minn.,  and  others,  are  to 
organize  tht  Devils  Lake  Rapid  Transit  Co.,  with  a 
capital  of  $50,000,  to  build  an  electric  railway  from 
Devils  Lake  to  Chautauqua. 

Baker  City,  Ore. — Major  Bonta,  representing  an 
Eastern  firm,  has  a  party  of  engineers  at  work  on  the 
survey  for  an  electric  railway  from  Baker  City  to  the 
John  Day  Valley. 

West  Masontown,  Pa. — The  West  Masontown  Ry. 
Co.  has  been  incorporated,  with  a  capital  of  $20,000, 
to  build  an  electric  railway  between  West  Masontown 
and  Masontown.  Directors  :  W.  I.  Crawford,  of  New 
Castle ;  J.  V.  Hoover  and  L.  G.  Sterling,  of  Mason- 
town. 

ilauch  Chunk,  Pa — Permission  has  been  granted  to 
Receiver  Crilley.  of  the  Mauch  Chunk,  Lehlghton  & 
Slatlngton  St.  Hy.  Co.  by  Judge  Trexler  to  build  a 
power  house  at  Lehlghton,  at  a  cost  of  about  $11,000. 

Nvictown,  Pa. — The  Newtown  St.  Ry.  Co.  is  prepar- 
ing to  greatly  improve  its  line  between  Doylestown 
and  Bristol,  27  miles. 

RAILROADS. 

Gadsden,  Ala. — The  engineers  who  have  been  sur- 
ve.ving  a  line  from  Lock  Three,  on  Coosa  River,  to 
Gadsden,  Ala.,  for  the  Seaboard  .\ir  Line,  have  com- 
pleted their  work ;  total  length  of  extension  is  20 
miles.  A  steel  bridge  will  be  constructed  over  river 
at  Lock  Three.  W.  W.  Gwathmey,  Jr.,  Ch.  Engr., 
Portsmouth,   Va. 

Pueblo,  Colo. — The  Colorado,  Oklahoma  &  Texas 
R.  R.  Co.  is  stated  to  have  filed  amended  articles  of 
incorporation  providing  for  the  extension  of  the  pro- 
posed route  to  a  total  distance  of  600  miles  from 
Pueblo  to  Denison,  Tex. 

Denver,  Colo. — The  Denver  &  Rio  Grande  R.  R.  Co. 
(E.  J.  Yard,  Ch.  Engr.,  Denver)  is  stated  to  have 
awarded  contracts  for  the  construction  of  the  first  25 
miles  of  the  Bio  Grande  &  southwestern  R.  R.  to 
Deal  Bros.  &  Mendenhall,  of  Springfield,  Utah ;  con- 
tract reported  to  be  about  $750,000.  The  contract  for 
17  additional  miles  will  be  let  at  an  early  date. 

Washington,  D.  C. — Drake  &  Stratton,  of  Philadel- 
phia, I'a..'  are  stated  to  have  secured  the  contract  for 
constructing  the  twin  single-track  tunnel  extending 
from  6th  St.  and  Virginia  Ave.,  S.  E.,  a  distance  of 
2.500  ft.  This  is  the  first  contract  in  connection 
with  proposed  removal  of  grade  crossings  and  the 
erection  of  a  union  station  by  the  Pennsylvania  and 
the  Baltimore  &  Ohio  Railroads ;  total  cost  of  work 
will  be  about  $10,000,000. 

Stillmore,  Ga. — The  Millen  &  Southwestern  R.  R. 
Co.  will,  it  is  stated,  soon  begin  to  build  an  extension 
of  23  miles  from  Its  present  terminus  at  Stillmore  to 
Vidalla,  where  it  will  secure  connections  with  the 
Macon,  Dublin  and  Savannah  Road,  and  the  Seaboard 
Air  Line.  Frank  R.  Durden,  of  Monte,  Ga.,  is  Gen. 
Mgr. 

Indianapolis,  Ind. — It  is  reported  that  the  Indian- 
apolis Southern  Ry.  Co.  are  about  to  receive  bids  for 
the  grading,  bridge  building  and  trestle  work  on  its 
new  line.  A  number  of  tunnels  will  also  be  cut 
through  rock,  one  of  which  will  be  1,800  ft.  long.  D. 
M.   Perry,  Pres.   Union  Trust  Bldg. 

Hhreveport,  La. — The  Shreveport  &  Red  River  Val- 
ley R.  R.  Co.  was  incorporated  here  May  9th  under 
the  name  of  the  Louisiana  Ry.  &  Navigation  Co.,  with 
a  capital  of  $12,000,000.  Wm.  Edenborn  is  named  as 
Pres.,  and  Clarence  Ellerbe,  Secy.  The  charteT  pro- 
vides for  the  building  of  a  line  from  Shreveport  to 
New  Orleans  via  Baton  Rouge,  and  permits  the  build- 
ing of  the  line  to  a  point  in  La.  on  the  gulf  of  Mex- 
ico, and  for  the  construction  of  a  line  from  Shreve- 
port north  along  the  western  border  of  the  State. 

Minneapolis,  Minn. — The  Minneapolis,  Superior,  St, 
Paul  &  Winnipeg  R.  R.  Co.,  with  headquarters  in  Min- 
neapolis, has  been  financed,  and  is  now  ready  to  com- 
plete the'  survey  on  preliminary  lines  already  laid 
out.  The  new  road  will  run  from  Minneapolis  to  the 
head  of  the  Lakes  and  to  Beaudette,  a  station  on  the 
Canadian  Northern.  The  main  line  will  be  about  3'20 
miles  to  Beaudette,  the  Superior  division  from  Anoka 
will  be  120  miles  and  sundry  branch  lines  60  miles; 
capital,  $12,500,000.  S.  M.  Hanley,  Pres.  E.  C.  Hol- 
llge,  Ch.  Engr. 

Aberdeen,  ifiss.— Enos  R.  Stewart,  of  Selma,  Ala.; 
Robt.  R.  Zell,  of  Birmingham,  Ala.,  and  others,  are 
reported  interested  in  the  construction  of  the  'Tom- 
bigbee  River  R.  R.  from  Aberdeen.  Misa.,  via  Colum- 
bus, Ga.,  and  through  the  Tombigbee  River  Valley  to 
Linden,  Ala.,  to  connect  with  the  Louisville  &  Nash- 
ville. From  Linden  it  is  projected  to  go  to  Pensacola, 
Fla.,  with  a  branch  line  from  Demopolis  to  Bessemer, 
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Bchcncctaily.  N.  Y. — The  Governor  Is  stated  to  have 
approved  the  bill  providing  for  an  appropriation  ot 
$75,000  as  the  State's  share  of  preliminary  work  for 
the  abolition  of  grade  crossings  in   Schenectady. 

Xichols,  X.  Y. — The  Nichols  &  Northern  I'ennsyl- 
vania  K.  It.  Co.  has  been  incorporated,  with  a  capital 
of  $40,000,  by  Caleb  L.  B.  Tylee  and  Clinton  N. 
Tylee,  of  Newark.  N.  Y.  ;  Chas.  M.  Hyde,  of  Corning, 
and  others,  to  build  a  short  cut  railroad  from  Nichols 
to  Nicholson,  Pa.,  via  LeRaysville. 

Bufjalo,  A  .  Y. — Governor  Odell  on  May  12  signed  the 
bill  granting  the  Ituftalo  Grade-Crossing  Comn.  author- 
ity to  contract  with  railroads  for  abolition  of  grade 
crossings  (in  following  streets:  Bway..  Ualley  Ave., 
Niagara  St.  and  Amherst  and  Austin  Sts.,  where  the 
N  .Y.  Central.  Krle.  Delaware,  Lackawanna  &  Western 
and  Grand  Trunk   railroads  cross. 

Cleveland,  O. — The  American  Steel  &  Wire  Co.  is 
stated  to  have  petitioned  the  city  for  permission  to 
lay  tracks  and  operate  a  railroad  about  5  miles  In 
length,  connecting  its  furnaces  on  data  with  mills 
In  South  End  and  Newburg. 

Itnliana,  Ha. — It  is  reported  that  during  the  summer 
the  I'ennsylvanla  K.  K.  Co.  (W.  H.  Brown.  Ch.  Engr.. 
Philadelphia)  will  extend  its  line  from  the  Cherry- 
tree,  this  county,  by  way  of  Flemming  Summit  to 
Twolick  Creek. 

Bishop,  Pa. — A  corps  of  engineers  is  stated  to  have 
commenced  the  final  survey  for  the  Wabash  K.  K.  from 
Bishop  to  Canonsburg  and  Washington,  from  which 
point  the  road  will  extend  into  Greene  County.  Jos. 
Ramsey,    Jr..   Pres.,   St.   Louis,   Mo. 

Somcfsct.  Pa. — The  Kimberly  Run  Coal  Co.,  of  Som- 
erset. Pa.,  has  secured  a  charter  to  construct  a  rail- 
road from  the  mines  to  the  Baltimore  &  Ohio  R.  R. 

Latrobe,  Pa. — D.  F.  Keenan  and  the  Smith  Con- 
struction Co.,  of  Philadelphia,  are  stated  to  have  se- 
cured the  contract  from  the  Pennsylvania  R.  R.  for 
the  construction  of  7-mlle  change  of  line  between 
LatTohe  and  Millwood ;  probable  cost  of  work  is  $4,- 
000,000. 

Elhabethton,  Tenn. — A  charter  Is  stated  to  have 
been  granted  to  the  East  Tennessee  R.  R.  Go.  to  oper- 
ate a  railroad  from  Ellzabethton  to  head  waters  of 
Roan  Creek. 

Jackson.  Tcnn. — It  is  stated  that  the  survey  of  the 
line  of  the  Illinois  Central  R.  R.  from  Jackson,  Tenn., 
to  Birmingham,  via  Sheffield,  has  been  completed.  H. 
U.  Wallace,  Ch.  Engr.,  Chicago,  111. 

Yaldez,  Alaska  Ter. — A  charter  has  been  granted  to 
the  Valdez,  Copper  River  &  Tanana  R.  R.  Co.  to  con- 
struct a  railroad  from  Valdez  to  Eagle  City  on  Yukon 
River,  a  distance  of  413  miles ;  capital,  $5,000,000. 

Tacoma,  Wash. — It  is  reported  that  the  Canadian 
Paclflc  Ry.  Co.  is  preparing  to  build  a  200-mlie  exten- 
sion from  the  International  boundary  to  Tacoma.  and 
possibly  to  Portland,  Ore.  E.  H.  McHenry,  Ch.  Engr., 
Montreal,  Que. 

Charleston.  W.  Va. — The  Kelley's  Creek  &  South- 
western R.  R.  Co.,  Charleston,  W.  Va.,  has  been  In- 
corporated to  construct  a  railroad  from  mouth  of 
Kelley's  Creek  to  Sutton :  capital,  $100,000.  Incor- 
porators :  F.  M.  Staunton,  J.  W.  Dawson,  and  others, 
of  Charleston. 

Raleigh,  IV.  Va. — The  Flat  Top  R.  R.  Co.,  of  Charles- 
ton, W.  Va.,  has  been  Incoi-porated  to  construct  a  rail- 
road from  Raleigh  to  Bramwell ;  capital,  $10,000.  In- 
corporators :  Chas.  E.  Hawkins.  Fairmont,  W.  Va.  ; 
G.  O.  Chilton,  of  Charleston,  W.  Va.,  and  others. 

Wliamclifle,  W.  Va. — The  Tug  Fork  &  Gilbert  Creek 
R.  R.  Co.,  of  Huntington.  W.  Va..  has  been  incorpo- 
rated to  build  a  railroad  from  Wharncliffe  to  the 
mouth  of  Gilbert  Creek ;  capital,  $10,000.  Incorpo- 
rators :  H.  C.  Duncan,  Jr. ;  C.  W.  Campbell,  and  oth- 
ers, all  of  Huntington,  W.  Va. 

St.  Agatha,  One. — The  promoters  of  the  Montreal 
Northern  Ry.  Co.  are  stated  to  have  concluded  ar- 
rangements for  the  construction  of  a  line  to  extend 
50  miles  from  St.  Agathe  to  Lachute. 

PUBLIC  BUILDINGS. 

Florence,  Ala. — It  is'stated  that  plans  are  being  pre- 
pared for  a  Methodist  Church  to  be  erected  here,  at 
a  cost  of  $20,000.     Rev.  S.  E.  Wasson,   Pastor. 

Lns  .\niiclcs.  Cal. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Superv.  June  16  for  erecting  the  brick 
and  stone  county  hospital  buildings.  Wm.  Moser, 
Archt. 

Norwich,  Conn. — Bids  will  be  received  May  28  by 
the  Treas.  Dept.,  Capitol,  Hartford,  for  erecting  a 
hospital  for  the  insane.     Henry  II.  Gallup,  Treas. 

Washington,  Oa. — L.  Smith,  Clk.  Co.  Corars.,  writes 
that  the  contract  for  erecting  a  court  house  (bids 
opened  May  12 1  has  been  awarded  to  Savannah  Con- 
tracting Co.,  of  Savannah,  for  $39,900. 

Lincoln,  111. — J.  M.  Deal.  Archt.,  Lincoln,  writes 
that  the  contract  for  erecting  a  colirt  house  (bids 
opened  May  11)  has  been  awarded  to  V.  Jobs  &  Sons, 
of   Peoria,  for   $131,000. 

East  Sit.  Louis,  III. — The  Congregation  of  the  Sum- 
mit Ave.  M.  E.  Church  is  stated  to  have  had  plans 
prepared  for  an  edifice  to  be  erected  at  13th  St.  and 
Summit  Ave.  ;  probable  cost,  $45,000. 

Lincoln,  III. — Valentine  Jobst  &  Son.  of  Peoria,  are 
stated  to  have  received  the  contract  for  erecting  the 
court  house  here,  for  $131,000. 

(  oniit  rsrillr.  hnl. — The  Connersville  Sanltorium  Co. 
will  erect  a  building  here,  to  cost  $25,000.  Dlrs.  :  C. 
J.  Chambers  and  W.  .T.  Porter. 

Des  Moines,  la. — W.  W.  Wltmer  is  having  plans 
prepared  for  a    3-story  armory,  to  cost  $20,000. 

Dcnison.  la. — Bids  will  be  received  Jime  9  by  M.  J. 
Collins.  Co.  And.,  for  erecting  a  courthouse.  Geo.  A. 
Berllnghof,   Archt..   Beatrice,   Neb. 

Oilucin.  la. — Bids  will  be  received  May  27  by  H.  D. 
Wood.  C'liinn.  of  BIdg.  ('(pm..  for  erecting  a  church. 
Netcotte  &  Donnan,  Archts..   Independence. 

Laicrcnce,  Kan. — Geo.  A.  BerllnghofT,  of  Beatrice, 
Neb.,  is  stated  to  have  bee'n  selected  to  prepare  plans 
for  the  Carnegie  Library  to  be  erected  here,  at  a  cost 
of   $25,000. 


Lcxinijton.  Ky. — Bids  will  be  received  May  29  by 
D.  F.  Frazee,  care  Phoenix  Hotel,  for  installing  elec- 
tric wiring  in  the  Kentucky  Agricultural  Experiment 
Station  Building.  F.  Paul  Anderson  and  John  T. 
Talg,   Consulting   Engrs. 

Augusta,  He. — Bids  are  wanted  June  12  for  flre- 
prooting  and  reflnishlng  the  3d  and  4th  floors  of  south 
wing  of  State  Capitol,  Augusta.  Col.  E.  C.  Stevens, 
Supt.   I'ub.   BIdgs. 

Lansing,  Mich. — S.  A.  Commons,  Clk.  Bd.  State 
Auditors,  writes  In  regard  to  bidf;  opened  May  13  for 
heating  Capitol  that  only  one  bid  was  received  ond 
was  from  A.  A.  &  10.  B.  Piatt,  for  $8,000  per  yr.  Their 
present  contract  for  heating  the  building  is  $0,000 
per  yr.  for  2  yrs.  ending  June  30.  1903.  The  bid  was 
rejected,  and  'new  bids  will   be  received  May  27. 

Murahull,  jl/ic/i, — The  plans  of  llaug  &  Schurman, 
of  Saginaw,  are  stated  to  have  been  accepted  for  the 
court  house  to  be  erected  here;  probable  cost,  $25,000. 

Flint,  Mich. — The  plana  of  Clark  &  Munger,  of  Bay 
City,  are  stated  to  have  been  accepted  for  the  Genesee 
County   Court   House;   estimated    cost,   $100,000. 

St.  Louis,  Mo. — Andrew  Carnegie's  gift  of  $1,000,- 
000  for  the  erection  of  a  $5OO,OO0  central  library  and 
$500,000  for  branch  libraries  is  stated  to  have  been 
accepted  by  the  Council. 

Manchester,  N.  II. — Plana  are  stated  to  have  been 
accepted  for  the  2-story,  102x1 02-ft.  armory  to  be 
erected  here,  at  a  cost  of  $48,000. 

Atlantic  City,  N.  J. — The  plans  of  Albert  R.  Ross, 
156  5th  Ave.,  New  Y'ork  City,  are  stated  to  have  been 
accepted  for  the  library  to  be  erected  here ;  estimated 
cost,  $60,000. 

Ncio  York,  N.  Y. — The  following  bids  were  opened 
May  15  by  the  Bd.  of  Estimate  and  Apportionment 
for  materials  and  labor  for  completion  of  interior 
marble  work  in  Hall  of  Records  (bid  b  Is  an  alter- 
native, omitting  certain  marble)  :  John  Pierce,  a, 
$355,295  :  6,  $249,292.  Kobt.  H.  Reld  &  Co.,  a,  $373,- 
000;  b,  $271,000.  Thos.  Dwver,  1st  Ave.  and  107th 
St.,  a,  $249,907  :  6,  $206,082. 

Bids  win  be  received  June  1  by  Homer  Folks,  Comr. 
Dept.  of  Pull.  Charities,  for  furnishing  miterlal  for 
erecting  a  gymnasium  at  the  New  York  City  Children's 
Hospitals  and   Schools,    Randall's    Island. 

Bids  will  be  received  May  28  by  the  Bd.  of  Pub. 
Comrs.  for  furnishing  material  for  plumbing  and  in- 
terior finish  of  2  shower-bath  rooms  In  the  pavilion 
to  be'  erected  in  the  Wm.  H.  Seward  Park.  Wm.  R. 
Wlilcox,  Chmn. 

Long  Island  City,  L.  I.,  N.  T. — The  following  bids 
were  opened  May  19  by  F.  V.  Greene,  Police  Comr., 
for  75th  Precinct  Station  House,  4th  St.,  near  Ver- 
non Ave.;  Jas.  McFerran,  $112,500;  Geo.  Ilildebrand, 
$97,700;  Murphy  Bros.,  $94,500;  Danl.  J.  Ryan,  $92,- 
000;  Thos.  B.  Leahv,  $88,943;  Thos.  G.  Carlin,  215 
Montague   St.,   Brooklyn,   $88,800. 

Buffalo,  N.  Y. — Bids  are  wanted  May  29  for  erect- 
ing a  municipal  hospital  with  outbuildings  on  East 
Ferry  St.  ;  bids  to  be  submitted  separately  for  ven- 
tilating, heating,  plumbing,  gas  fitting,  electrical  work, 
masonry,  etc.  Francis  G.  Ward,  Comr.  Dept.  of  Pub. 
VVks. 

Brooklyn,  Ji.  Y. — It  is  stated  that  the  Congregation 
of  the  Sixth  Ave.  M.  E.  Church  has  decided  to  erect 
an  edifice  at  8th  St.  and  6th  Ave.,  at  a  cost  of  $60,- 
000.     Rev.   Wellesiey   W.   Bowdish,   Pastor. 

Long  Island  City,  L.  I.,  N.  Y. — Walter  G.  Frey,  Pres. 
Queens  Boro  Library,  writes  that  no  contracts  were 
awarded  May  19  for  erecting  the  Carnegie  Libraries 
at  College  I'olnt,  Astoria  and  Far  Rockaway,  as  all 
bids  were  too  high,  lowest  being  $7,000  above  the 
amount  set  aside  for  building. 

Oloversvtlle,  N.  Y. — The  Governor  is  stated  to  have 
signed  a  bill  providing  for  an  appropriation  of  $50,000 
for  a  State  armory. 

Yonkcrs,  N.  Y. — The  Governor  is  stated  to  have 
signed  a  bill  authorizing  the  Issue  of  $250,000  bonds 
for  a  city  hall. 

Clinton,  N.  Y. — A  bill  is  stated  to  have  been  signed 
by  the  Governor  providing  an  appropriation  of  $49,000 
for  an  addition  to  the  hospital  at  Clinton  Prison. 

Sonyea,  ^.  1". — A  bill  is  stated  to  have  been  signed 
by  the  Governor,  providing  an  appropriation  of  $50,- 
600  for  Improvements  at  the  Craig  Colony  for  Epi- 
leptics. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
May  20  by  J.  Edw.  Swanstrom,  Boro.  Pres..  for  repairs 
and  alterations  to  rooms  in  Borough  Hall  :  Thos. 
Dwyer,  $59,224  ;  Fuller  &  O'Connor.  $55,600  ;  John  J. 
Cashman,  $55,371  ;   1).   J.   Ryan.  $52,365. 

Bids  will  be  received  June  9  by  the  Dept.  Bd.  of 
Health  for  furnishing  material  for  erecting  a  boiler 
house  and  disinfecting  plant  at  the  Kingston  Ave.  hos- 
pital.    Ernest  J.   Lederle,  Pres. 

Columbus.  O. — Local  press  reports  state  that  bids 
will  be  received  June  9  by  Richards,  McCarty  &  Bul- 
ford.  Arcbts..  for  remodeling  2  dormitories  for  the 
Denison  Unlv. ;  probable  cost,   $20,000. 

Sandusky.  O. — Press  reports  state  that  bids  will  be 
received  until  June  18  by  Frank  L.  Packard.  Archt., 
Columbus,  for  furnishing  material  and  making  altera- 
tions and  additions  to  the  sanitary  appliances  and 
also  additions  to  buildings  at  the  Ohio  Sailors'  and 
Soldiers'  Home  at  Sandusky. 

Lisbon,  O. — Bids  are  wanted  May  28  for  furnishing 
material  and  erecting  a  village  hall.  Lodge  Riddle, 
Village  Clk. 

Alliance,  O. — Bids  will  be  received  May  29  by  the 
Bd.  of  Educ.  for  furnishing  material  for  erecting  a 
Carnegie  library  on  Arch  Ave.  :  separate  bids  will  be 
received  on  plumbing  and  heating.  W.  S.  Epperson. 
Archt.,  109  "Katy"  BIdg.,  Sedalia,  Mo.  Geo.  H.  Judd, 
Clk.  of  Bd. 

Proridence.  R.  I. — Bids  will  be  received  June  8  by 
the  Joint  Standing  Com.  on  City  Property  for  erect- 
ing a  fire  station;  separate  bids  must  be  submitted  for 
gas  piping,  plumbing,  steam  heating  and  electric  wir- 
ing,    .leremiah   H.   Hall,  Chmn. 

Charleston,  8.  C. — It  Is  stated  that  the  Congrega- 
tion of  the  R.  C.  Church  will  erect  an  edifice,  to  cost 
about  $30,000. 


Ucresford,  H.  D. — Bids  are  wanted  May  30  for  erect- 
ing a  brick  Catholic  Church.  Address  Rev.  Jas.  Mc- 
Nalley,  Pastor. 

Olytnpia,  Wash. — D.  B.  Garrison,  Secy.  Capitol 
Comn.,  writes  that  the  following  bids  were  opened 
May  12  for  Installing  in  Capitol  an  automatic  system 
of  heat  regulation  and  force  ventilation  :  F.  E.  Raut- 
man  Plumbing  &  Htg.  Co.,  Seattle,  $13,050  (awarded 
contract)  ;  C.  J.  Adams  &  Co.,  Seattle,  $14,280,  and 
McPherson,  Miller  &  Co.,  Portland,  $14,835. 

Sydney,  P.  E.  I. — It  Is  stated  that  bids  are  wanted 
May  30  for  erecting  a  brick  and  stone  church.  A. 
Matheson,  Secy.  Bd.  of  Trus. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Mobile,  .Ala. — Watklns  &  Johnson,  82  St.  Francis 
St.,  are  reporlcd  to  have  prepari'd  plans  tor  a  store 
building  and  will  receive  bids  until  .May  30. 

Los  Angeles,  Cal. — It  Is  reported  that  the  contract 
for  plumbing  Hellman  BIk.,  4th  and  Spring  .Sts.  (H. 
W.  Hellman,  owner)  has  been  awarded  to  'ifhos.  Hav- 
erty,  Los  Angeles,  $31,500 ;  electric  wiring  for  same, 
to  F.  E.  Newberry  Co.,  St.  Louis,  Mo.,  $12,400 ;  pol- 
ished and  cut  granite'  work,  Carl  Leonard,  Los  An- 
geles,  $48,000. 

John  P.  Krempel,  415  Henne  Blk.,  Is  reported  to  be 
preparing  plans  for  a  brick  business  building  to  be 
erected  on  San  Fernando  and  Alameda  Sts.  for  A.  G. 
Hubbard. 

San  Francisco,  Cal. — Albert  Sutton,  Safe  Deposit 
Bldg.,  Is  reported  to  have  prepared  plans  for  a  4-8tory 
apartment  house  to  be  erected  at  Olive  Ave.  and 
Franklin  St.  for  Miss  E.  D.  Buckingham,  at  a  cost  of 

$80,000. 

New  Haven,  Conn. — It  is  stated  that  the  contract 
will  soon  be  let  for  the  erection  of  a  4-8tory  brick 
addition  to  the  Toof  House  on  Wlnthrop  Ave.  for  the 
Home  for  the  Aged ;  probable  cost.  $60,000.  Brown 
&  Von   Beren,  Archts.,  Exchange  Bldg. 

Washington,  D.  C. — York  &  Sawyer,  156  5th  Ave., 
New  York,  N.  Y.,  are  reported  to  have  been  selected 
to  preliare  plans  for  a  bank  building  for  the  Ameri- 
can Security  and  Trust  Co.  at  15th  St.  and  New  York 
Ave. ;   probable  cost,  $150,000. 

Chicago.  Ill, — It  Is  stated  that  S.  D.  Klmbark  will 
erect  a  12-story  building  at  151  Wabash  Ave.,  to  cost 
about   $300,000. 

Wabash,  Jnd. — The  Odd  Fellows  of  this  city  will 
soon  let  the  contract  for  an  opera  house  and  lodge 
hall ;  probable  cost,  $40,000. 

Frenchlick,  Ind. — Plans  are  being  prepared  for  an 
addition  to  the  Frenchlick  Hotel ;  estimated  cost, 
$110,000.     Thos.    Taggart,  Pres. 

Des  Moines,  la. — Benson  &  Marxer  have  secured  the 
contract  for  the  new  Chamberlain  Hotel ;  cost,  $200,- 
000. 

The  Essex  Blk.  will  be  remodeled,  at  a  cost  of 
$20,000. 

Atlanta,  Oa. — Bruce  &  Morgan,  Prudential  Bldg., 
are  receiving  bids  for  the  entire  construction  of  a 
15story,  SOxllO-ft.  building  for  the  4th  National 
Bank.     J.   W.  English,  Pres. 

North  Adams,  Mass. — It  Is  stated  that  the  Hoosac 
Valley  St.  Ry.  Co.  (W.  T.  Nary,  Supt.)  will  erect  a 
car  barn  on  the  site  of  the  building  destroyed  re- 
cently by  fire. 

Boston.  Mass. — A  permit  has  been  Issned  to  the  New 
England  Real  Estate  Trust  Co.,  for  the  erection  of  a 
5-storv  building  for  stores  and  light  manufacturing  at 
123-9  Washington  St..  N.  ;  estimated  cost,  $70,000. 
Builder.  Stephen  H.  Whldden.  43  Milk  St.  Architect, 
Winslow  &  BIgelow.   3  Hamilton    PI. 

Plans  have  been  filed  for  remodeling  Hotel  Clifton 
by  adding  stores  and  a  rearrangement  of  Interior,  new 
plumbing!  etc.  Estimated  cost.  $50,000  ;  builder,  Jas. 
Fagan.  96  Hammond  St.  Architect,  F.  A.  Norcross. 
110  Tremont  St. 

St.  Paul,  Minn. — Frye  &  Jenkins  are  stated  to  be 
preparing  plans  for  a  4-story  apartment  house  to  he 
erected  at  6th  and  Summit  Sts.,  at  a  cost  of  $50,000. 

Meridian.  Miss. — Krause  &  Hutchinson,  of  Meridian, 
are  preparing  plans  for  remodeling  the  4-story  store 
for  L.   H.  Arkey;  cost  about  $15,000. 

Fairhury,  Neb. — It  is  stated  that  the  Harbine  Bank 
Co.  win  erect  an  office  building  here,  to  cost  $25,000. 

Brooklyn.  N.  Y. — Geo.  L.  Morse,  Eagle  Bldg.,  is  stat- 
ed to  be  preparing  plans  for  a  7-storv.  50x92-ft.  build- 
ing to  be  el-ected  at  Remsen  and  Clinton  Sts.  for  the 
Brooklyn  Heights  R.  R.  Co. 

Albany,  N.  Y. — .John  Dyer,  Jr.,  Tweddle  Bldg..  Is 
stated  to  have  received  the  contract  for  erecting  the 
8-storv  brick  addiUnn  to  the  Ten  Eyck  Hotel;  esti- 
mated  cost,    $100,000. 

Petersburg.  Va. — The  plans  of  Thos.  E.  Radcllffe, 
nf  Petersburg,  hove  been  adopted  for  Elks'  Home 
Bldg.,   to   cost   $18,000. 

Richmond  Vn. — Noland  &  Baskerville.  Chamber  of 
Commerce  Bldg..  have  prepared  plans  frir  an  office 
building  and  apartment  house  for  the  Va.  State  In- 
surance Co.  to  be  erected  on  Main  and  5th  Sts..  to 
cost   $.')0.000.      Geo.   L.   Christi.in,-  Pres. 

M.  J.  Dlmmock.  1111  E.  Main  St.  is  completing 
plans  for  a  $20,000  office  building  for  the  Presbyterian 
Comn.  of  Publication,  to  be  erected  at  6th  and  Grace 
Sts.     Address  Rev.  Dr.  A.  L.  Phillips 

Lynchburg,  Va. — The  Lynchburg  Traction  Co.  (R. 
D.  Appersoh.  Gen.  Mgr. )  will  erect  a  car  house,  in- 
cluding a  machine,  repair  and  paint  shop.  In  this  city. 

La  Crosse.  Wis. — A  correspondent  writes  that  bids 
will  be  opened  1st  week  in  June  for  a  hotel  to  be 
erected  here,  to  cost  $170,000.  Architects,  Handy  & 
Cady,  172  Washington  St.,  Chicago,  111. 

SCHOOLS. 

Chicago,  III. — It  Is  stated  that  bids  are  wanted 
bv  the  Bud.  Mgr.  of  the  Bd.  of  Educ.  until 
May  29  for  erecting  an  addition  to  Langiand  School. 
W.   B.  Mundle,  Archt.  of  Bd. 

Indianapolis,  Ind. — J.  L.  Johnson,  of  Los  Angeles, 
Cal..  Is  stated  to  have  given  $05,000  to  the  Indiana 
Physico-Medlcal  Assoc,  for  the  erection  of  a  college 
in  this  city. 
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Orinncit,  la. — Bids  will  be  received  June  6  by  the 
School  Bd.  for  erecting  a  school  la  Sub-Dlst.  No.  1. 
J.  W.   Harpster,  Secy. 

Ame»,  la. — H.  W.  Scbluetter,  Marquette  Bldg..  Chi- 
cago, 111..  Is  stated  to  have  received  the  contract  for 
erecting  the  central  building  of  the  Iowa  State  Col- 
lege, for  $262,000. 

Burlington,  la. — Bids  will  be  received  June  6  by 
Wm.  \V.  Turpln,  Secy.  School  Bd.,  for  erecting  an  8- 
room  school. 

Toptka,  Kan. — There  will  be  4  schools  and  one  4- 
room  addition  to  a  school  built  this  year.  They  will 
be  of  brick,  and  are  estimated  to  cost  $131,000.  The 
Bd.  of  Educ.  Is  offering  114  per  cent,  for  complete 
plans. 

Oalena.  Kan. — Bids  will  be  received  June  8  by  the 
Bd.  of  Educ.  for  $20,000  high  school  bonds.  W.  K. 
Elliott,  Cik. 

Amhergt,  Matt. — Plans  have  been  completed  by  Mc- 
Kim,  Mead  &  White,  of  New  York.  N.  Y.,  for  a  brick 
and  stone  observatory  for  Mass.  Agricultural  College : 
cost,  $33,000. 

Botton,  Mats. — The  Daly  Industrial  School  of  this 
city  is  to  erect  a  3-story  brick  school,  140x40  ft.,  to 
be  connected  with  Its  main  building  on  Train  St., 
Ward  24.  Architects,  Maginnls.  Walsh  &  Sullivan, 
Boylston  St.  Builders.  Kelly  Bros.,  Haverhtll,  Mass. : 
estimated  cost,  $65,000. 

.Sf.  Paul,  Minn. — Bids  are  wanted  June  6  for  fur- 
nishing material  for  erecting  an  addition  to  the  Baker 
school.     O.  E.  Holman,  Pres.  Bd.  of  School  Inspectors. 

Motinlain  Lake.  Minn. — It  is  stated  that  bids  are 
June  5  for  erecting  a  high  school.     A.  Jansen,  Secy. 

Meridian,  Mitt. — J.  W.  Beeson  Is  asking  for  bids 
for  steam  heating  plant  and  private  sewerage  and 
electric  light  plant  for  his  college  about  to  be  erected. 
Architects,  Krause  &  Hutchinson,  of  Meridian. 

Agricultural  College,  Mitt. — Bids  will  be  received 
May  29  by  K.  C.  King,  .Secy.  Miss.  A.  and  M.  College, 
P.  O.  Agricultural  College,  for  Improving  brick  dor- 
mitory.    R.  U.  Hunt,  Archt.,  Chattanooga,  Tetin. 

Dover,  y.  H. — The  city  of  Dover  is  to  erect  a  $55,- 
000  high  school.  IMans  to  be  in  competition.  A.  G. 
Whlttemore  Is  Mayor. 

Concord,  K.  H. — Perly  F.  Gilbert,  of  Lowell,  Mass., 
has  completed  plans  for  a  $30,000  addition  to  high 
school. 

WeehaKken,  \.  J. — Bids  will  be  received  May  27  by 
the  Bd.  of  Educ.  for  erecting  an  addition  to  school 
No.  2.  including  beating,  electrical  work,  plumbing, 
etc.  Percle  A.  Vlvarttas.  Archt.,  Union  Township. 
Arthur  V.  Briesen,  DIst.  Clk. 

Xeic  York,  Jf.  Y. — Contracts  for  school  work  (bids 
opened  May  18  by  C.  B.  J.  Snyder.  Supt.  School 
Bldgs.,  N.  Y.  City)  have  l>een  awarded  as  follows : 
For  electric  wiring,  etc.,  in  School  .•?4,  Boro  of  Bronx, 
O.  K.  Electrical  Constr.  Co..  725  Bway.,  tor  $3,140; 
for  sanitary  work  in  Long  Island  City  High  School, 
Boro  of  Queens,  to  Jas.  Hallev,  288  Flatbush  Ave., 
Brookl.vn.  for  $18,438.  and  for  installing,  ventilating 
and  beating  apparatus  in  School  No.  17.  Boro  of 
Brooklyn,  to  Frank  Dobson,  218  E.  42d  St.,  for  $9,900. 

Bids  will  be  received  June  1  by  C.  B.  J.  Snyder. 
Supt.  of  School  Bldgs.,  for  installing,  ventilating  and 
beating  ap(>aratus  In  school  No.  34.  Boro.  Bronx  and 
In  school  No.  24.  Boro.  Manhattan ;  also  for  sanitary 
work  in  school  No.  24. 

Brooklyn,  \.  Y. — Bids  will  be  received  June  1  by 
C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  N.  Y.  City,  for 
Installing,  ventilating  and  heating  apparatus  In  school 
No.  123. 

College  Bill,  O. — Bids  will  be  received  June  4  by 
the  Bd.  of  Educ.  for  erecting  a  4-room  school.  E.  H. 
Domette,  Archt.,  Cincinnati.  Frank  H.  Simpson, 
Pres. 

Keteark,  O. — Bids  will  be  received  June  6  by  the 
Bd.  of  Edtic.  of  McKean  Township  for  erecting  a 
school  at  Hlghwater.     F.  A.  Carpenter,  Clk. 

Akron,  O. — Bids  will  be  received  June  9  by  the  Bd. 
of  Educ.  for  erecting  the  Fraunfelter  School ;  separ- 
ate bids  will  be  received  for  plumbing,  sewerage  and 
gas  fitting,  also  ventilating  and  heating.  F.  O. 
Weary.  Archt..  Um.  54,  Akron  Savings  Bank  Bldg. 
A.  E.  Kllng,  Pres. 

Cleveland,  O. — Local  press  reports  state  that  the 
time  for  receiving  bids  for  erecting  the  Mill  St.  school 
has  b?en  extended  to  June  15.     Address  Bd.  of  Educ. 

McKcctport.  Pn. — Wm.  M.  McCord.  of  this  city,  is 
stated  to  have  received  the  contract  for  erecting  a 
3-8tory  brick  building  for  the  McKeesnort  Natatorlum 
and  Medical  Inst. :  estimated  cost,  $60,000. 

Philadelphia,  Pa. — The  Council  Is  stated  to  have 
passed  the  transfer  bill  providing  $55,000  for  the  erec- 
tion of  the  West  End  School  at  6th  and  South  Sts. 

Crantton,  R.  /.—The  School  Com.  Is  stated  to  have 
decided  to  purchase  a  site  at  I'ai-k  and  I'onilac  Aves. 
for  the  erection  of  a  school,  to  cost  about  $50,000. 

Xcicberry.  «.   C. — It  Is  stated  that  bids  are  wanted 
by  the  Bldg.  Com.  of  Newberry  ('ollege  until   June  1 
for  erecting  the  main  building.     F.  I'.  Milburn,  .%rcht 
Columbia. 

Aberdeen,  S.  D. — It  Is  stated  that  bids  are  wanted 
Mav  27  fr.r  erecting  a  brick  .Normal  school,  41x134  ft  • 
cost,  $30,000.    W.  L.  Uow  &  Son,  Archts.,  Sloui  Falls! 

Cando,  S.  D. — Bids  are  wanted  June  1  for  erecting 
a  school.     Address  8.  C.  Byer. 

Beaumont,  Tex.— It  Is  stated  that  bids  are  wanted 
June  15  for  erecting  a  3  story  brick  and  terra  cotta 
school.  110x200  ft.,  to  cost  $65,000,  A  mechanical 
system  of  ventilation  and  steam  heating  is  to  be  in- 
sulled.     G.  Alien,  Archt.,  Waco. 

Brou-nvood,  Ten. — It  Is  sUted  that  an  addition  will 
be  erected  to  the  Howard  Payne  College,  at  a  cost  of 
•bout  $40,000.     J.  H.  Grove,  Pres. 

BeMt,  Wis.—Vnttnn  &  Miller.  153  La  Salle  St., 
Chicago.  111..  Is  stated  to  have  prepared  plans  for  a 
gymnasium  for  Belolt  College;  probable  cost,  $40,000 


STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Hartford,  Conn. — Edw.  Kalf  Co.  is  stated  to  have 
secured  the  contract  for  the  removal  of  ashes,  rub- 
bish and  garbage  tor  a  term  of  5  yrs.,  for  a  total  of 
$179,135.  The  ouly  other  bid  received  on  May  13  was 
from  Hills  &  Stafford,  whose  total  bid  was  $184,100. 

Wathington,  D.  C. — W.  Stutler,  Supt.  St.  Cleaning 
Dept.,  writes  In  regard  to  street  cleaning  (bids  opened 
Ma,y  1)  that  K.  V.  Kusk,  472  Louisiana  Ave.,  N.  W., 
secured  the  contract  at  the  following  figures :  For 
machine  sweeping  or  flushing  paved  streets,  10  1,3/16 
cts.  per  1,000  sq.  yds.  ;  cleauius  public  alleys,  35  cts. 
per  1,000  sq.  yds. ;  cleaning  unimproved  streets,  $64 
per  day  for  32  men,  10  horses  and  carts  with  drivers. 
All  contracts  for  3  yrs. 

St.  Louis,  Mo. — According  to  local  press  reports, 
members  of  Municipal  .Assembly  are  discussing  prep- 
aration of  ordinances  to  place  garbage  disposal  en- 
tirely under  control  of  the  Bd.  of  Pub.  Improv.  The 
method  to  be  used  has  not  been  decided  upon.  The 
present  contract  will  soon  expire. 

East  Ornnije,  2V.  J. — Two  bide  were  opened  by  City 
Council  May  11,  to  perform  scavenger  work  for '2  and 
3  yrs.  from  Aug.  1st.  John  Flnan,  the  present  scaven- 
ger, asked  $18,000  for  a  2-yr.  contract,  and  $27,000 
for  3  yrs.  Chas.  E.  Anen  offered  to  do  the  work  for 
$16,500  for  2  yrs.,  and  $25,000  for  3  yrs. 

Bruokljin,  ftf.  V. — Bids  will  be  received  June  3  by 
John  McG.  Woodbury,  Comr.  of  Street  Cleaning,  for 
furnishing  and  delivering  200  combination  can  and 
bag  carriers. 

New  York,  N.  Y. — Bids  will  be  received  June  3  by 
Thos.  Sturgls,  Fire  Comr.,  for  furnishing  and  dellv- 
erlBg  ash  and  stable  cans. 

Bids  will  be  received  June  4  by  John  McG.  Wood- 
bury. Comr.  of  Street  Cleaning,  for  furnishing  mate- 
rial and  labor  required  for  removing  snow  and  ice. 

Troj/,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Contract  &  Supply  until  May  26  giving  the  contract 
price  per  yr.  for  a  period  of  3  yrs.  to  receive  and  dis- 
pose of.  by  means  of  cremation  or  other  efficient 
process,  all  the  ashes,  garbage,  dead  animals  and  ref- 
use collected  by  the  city  scavengers.  Jas.  M.  Klley, 
Clk. 

Buffalo,  N.  Y. — Bids  are  wanted  May  29  for  the 
collection  and  removal  of  dirt,  ashes,  garbage  and 
general  refuse  from  buildings  and  dwellings,  markets, 
streets  and  alleys  for  a  period  of  5  yrs.,  ending  July 
1,  1908.  Bids  are  to  be  submitted  separately,  as  fol- 
lows :  The  price  per  net  ton  of  2.000  lbs.  for  garbage, 
and  per  cu.  yd.  for  ashes .  and  general  refuse :  price 
per  month  for  the  collection,  also  disposal,  and  for  the 
collection  and  disposal  of  all  garbage,  ashes  and  ref- 
use. Bids  afe  also  to  be  submitted  for  the  sanitary 
disposal  of  garbage  giving  total  cost  for  a  period  of 
5  yrs.  :  also  cost  per  yr.  for  a  period  of  5  yrs.  ;  also 
cost  per  ton.     Francis  G.  Ward.  Comr.  Pub.   Wks. 

Dayton,  O. — The  Bd.  of  Pub.  Service  is  reported  to 
be  considering  the  question  of  constructing  a  garbage 
crematory. 

Pitlsbunj,  Pa. — Bids  will  be  received  by  the  Dept. 
of  Pub.  Safety  until  May  27  for  furnishing  and  erect- 
ing a  garbage  furnace  on  the  Municipal  Hospital 
grounds,  for  the  Bureau  of  Health.     Harry  Moore.  Dir. 

Spokane,  Wash. — The  Decarie  Mfg.  Co..  of  Minne- 
apolis, Minn.,  Is  stated  to  have  secured  the  contract 
for  a  garbage  crematory  for  Spokane,  at  $22,500. 

GOVERNMENT  WORK. 

Ft.  Huttchuca,  .4ii~.  Ter. — Bids  are  wanted  June  6 
for  constructing  a  gymnasium  and  post  exchange 
building  at  this  post.  Address  Lieut. -Col.  J.  \V.  Pone. 
Ch.  Q.   M.,   Denver,  Colo. 

Ft.  Baker,  Cat. — Bids  are  wanted  June  2  for  con- 
structing gymnasium  and  post  exchange  building  at 
this  post.     C.  I'.   .Miller,  Ch.   Q.  M. 

Leadville.  Colo. — Bids  will  be  received  June  25  by 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington. D.  C,  for  constructing  (not  Including  heating 
aM)aratus,  electric  wiring  and  conduits)  U.  S.  Post 
Office  at  Leadville. 

I    ^'i"'  ['"^^o"'  "' — 'J'lie  following  bids  tor  dredg- 

V!^, '1..^""   ''''''  In-bor  were  opened  May   15   by 

MaJ.  Chas.  F.  I'dvM  II,  Corps  Engrs.,  U.  S.  A.,  price 
given  per  cu.  yo.  .  R.  G.  Packard  &  Co.,  New  York, 
iv;  -V'  -'°  '^'^- '  Emory  R.  Seward.  New  i'ork,  N.  Y., 
12.75  cts. ;  The  International  Constr.  Co..  New  York, 
N.  Y.,  13.75.  cts. ;  Morris  &  Cumlngs  Dredging  Co., 
New  York,  N.  Y.,  9.4  cts.;  Vlrginfa  Dred|lng  Co. 
Ulchmond,  \a.,  10.5  cts.;  John  P.  Banderson,  Albany. 
N.  1.,  10.9  cts. 

Tlartford.  Conn.— The  following  bids  were  opened 
at  \\ashlngton,  D.  C,  May  14  tor  constructing  an  ex- 
tension to  IJ.  S.  Custom  House  and  Post  Office  at 
Hartford  (not  Including  heating  apparatus  and  pas- 
senger elevator)  :  Morrill  &  Wheaton  Constr.  Co  Bos- 
ton, Mass.,  $234,900  ;  Forsburg  &  Sons,  Boston,  .Mass 
$220,000;  A.  B.  Stannard.  New  York,  N.  Y.,  $192  330- 
Richardson  &  Burgess,  Washington,  D.  C  ,  $199'257  ' 
Connors  Bros.,  Lowell,  Ma.ss.,  $233,000 ;  Curtis  & 
Maloney,   Springfield,   Mass.,  $205,000. 

XoruHrh,  Conn. — The  Prescott  &  Buckley  Constr 
Co.,  of  Plaltsburg.  N.  Y.,  Is  stared  to  have  secured  the 
contract  for  erecting  the  new  post  office  for  $73,887. 

Rock  Island,  III. — Bids  are  wanted  June  11  for  fur- 
nishing sheet  Iron  and  steel,  material  tor  heating  and 
lighting,  etc.,  for  the  Rock  Island  ■  Arsenal.  MaJ  S 
E.  Blunt,  Commanding. 

Boone,  la. — Bids  will  be  received  June  18  by  Jas. 
Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.  C,  for  constructing.  IncludlnB  plumbing,  heat- 
ing apparatus,  electric  wiring  and  conduits,  U.  S.  Post 
Office  at  Boone. 

Des  Moines,  la. — According  to  local  press  reports 
the  following  bids  were  opened  by  MaJ.  R.  B.  Turner, 
Q.  M.,  U.  S.  A.,  May  15  for  constructing  a  sewage 
purification  plant  at  Ft.  Des  Moines  :  Iowa  Eng.  Co 
Clinton.  $24,900:  Municipal  Eng.  Co..  New  York. 
N.  Y.,  $16.7.30;  O.  P.  Herrick,  Des  Moines.  $19,750; 
(Cameron  Septic  Co.,  Chicago.  HI..  $9,500;  W.  M 
Whitman,  New  York,  N.  Y.,  $10,000. 


Lawrence,  Kan. — Bids  will  be  received  June  12  by 
the  Comrs.  of  Indian  Affairs,  Dept.  of  interior,  Wash- 
ington, D.  C,  for  furnishing  material  for  construct- 
ing a  tile  drainage  sj'stem  and  extending  the  sewer  at 
Haskell  Ins.  For  further  Information,  apply  to  H. 
B.  Peairs,  Supt.  of  Ins. 

Ft.  McKinley,  Me. — Capt.  A.  W.  Yates,  Q.  M.,  U. 
S.  A.,  Portland,  Me.,  writes  that  the  contract  for  a 
steel  or  stone  wharf  at  Ft.  McKinley  (bids  opened 
Apr.  13)  has  been  awarded  to  Philip  II.  Doyen,  of 
KnlghtsvlUe,   Me.,   for   $22,853. 

Capt.  A.  W.  Yates,  Q.  M.,  U.  S.  A.,  Portland,  writes 
that  the  contract  for  sldeiyalk,  path  construction,  etc., 
at  Ft.  Mclvlnley  (bids  opened  Apr.  20)  has  been 
awarded   to  R.   D.    Shanahan,  of  Portland. 

Bids  are  wanted  June  6  for  constructing  telford 
road.  .Address  Capt.  A.  W.  Yates,  g.  M.,  U.  S.  A., 
Portland, 

IniUunhcnd,  Md. — Bids  will  be  received  May  26  at 
the  Bureau  of  Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  material  for  con- 
structing 2  brick  houses  at  naval  proving  ground.  A. 
S.  Kenny,  Paymaster-Gen.,  U.  S.  Navy. 

Saugatuck,  Mich. — Bids  are  wanted  June  17  for 
constructing  a  pier  at  this  place,  as  advertised  in  The 
Engineering  Record. 

Ft.  Snclling,  Minn. — Bids  are  wanted  June  3  for 
constructing  a  gymnasium  and  post  exchange  build- 
ing at  this  post.     Geo.  E.  Pond,  Ch.  Q.  M.,  St.  Paul. 

Albuquerque,  N.  M. — Bids  will  be  received  June  11 
by  the  Comrs.  of  Indian  Affairs,  Dept.  ot  Interior, 
Washington,  D.  C,  tor  furnishing  material  for  con- 
structing a  brick  laundry,  including  plumbing,  at  the 
Albuquerque  Indian  School.  For  further  information 
apply  to  A.  O.  Wright,  Superv.  In  Charge. 

2^610  York,  N.  Y. — The  following  bids  tor  dredging 
In  (o)  Hudson  River  and  (6)  Saugertles  Harbor, 
N.  Y.,  were  received  by  Col.  Amos  Stickney,  Corps 
Engrs.,  U.  S.  A.,  May  15,  price  given  per  cu.  yd.  scow 
meas.  :  Morris  &  Cumlngs  Dredging  Co.,  17  State  St., 
a,  34.9  cts.  Newburgh  Dredging  Co.,  Newburgh,  o,  25 
cts. ;    b,  22.5   cts. 

Cherokee,  N.  C. — J.  L.  Welshans,  of  Waynesvllle, 
N.  C,  has  secured  the  contract  tor  a  steam-heating 
plant  at  Cherokee  Indian  School,  for  $1,897. 

Portland,  Ore. — The  Northwest  Constr.  Co.,  of  As- 
toria, is  stated  to  have  secured  the  contract  for  150,- 
000  tons  of  rock  to  be  used  in  the  extension  of  Jetty 
at  mouth  of  Columbia,  for  91  cts.  per  ton. 

Ft.  Oreble,  R.  I. — Capt.  Thos.  H.  Slavens.  Q.  M., 
U.  S.  A.,  of  Newport,  writes  that  the  contract  for  a 
12-bed  hospital  at  this  post  (bids  opened  Apr.  15)  has 
been  awarded  to  Chas.  J.  Souderman,  166  Spring  St., 
Newport. 

Rapid  City,  S.  D. — Bids  will  be  received  June  10  by 
the  Comrs.  of  Indian  Affairs,  Dept.  of  Interior,  Wash- 
ington, D.  C,  for  furnishing  material  tor  constructing 
a  brick  fmployes'  quarters.  Including  plumbing  and 
acetylene  gas-piping  :  also  an  addition  to  a  brick  dor- 
mitory. Including  plumbing  and  gasoline  gas-piping,  at 
the  Indian  School,  Rapid  City.  For  further  Informa- 
tion apply  to  Sam  D.  Davis,  Supt.  of  School. 

Memphis,  Tenn. — Geo.  Moore  &  Son.  of  Nashville, 
are  stated  to  have  secured  the  contract  tor  erecting 
the   extension    to    post    office,    etc.,    at    Memphis,    for 

$197,400. 

Ft.  Bliss.  Tex. — S.  P.  Broslus,  Engr.  In  Office  ot 
Q.  M.,  Washington,  D.  C,  Is  stated  to  have  prepared 
plans  for  water  works  and  a  sewerage  system  at  this 
post. 

Norfolk,  Va. — Bids  are  wanted  June  6  for  construct- 
ing a  2-story  brick  and  steel  building  for  equipment  at 
the  Navy  Yard.  Norfolk.  Limit  of  cost,  $68,000.  Mor- 
decai  T.  Endicott.  Ch.  Bureau  of  Y'ards  &  Docks,  Navy 
Dept,  Washington,  D.  C. 

Ft.  Monroe,  Va. — Bids  are  wanted  June  2  for  con- 
structing paved  roads,  walk,  concrete  seawalls,  grad- 
ing, etc.     Address  C.  P.  Townsley,  Q.  M. 

Ft.  D.  A.  Russell,  Wyo. — Capt.  W.  S.  Scott,  Q.  M., 
U.  S.  A.,  Cheyenne,  writes  that  the  following  con- 
tracts have  been  awarded  for  buildings  at  Ft.  D.  A. 
Russell  (bids  opened  Apr.  23)  :  To  Bradley  &  McGar- 
vey,  of  Cheyenne,  for  workshops,  Comrs.'  quarters  and 
gunshed,  pumphouse,  stables  and  barracks,  and  Lleuts.' 
Quarters,  for  $92,683  :  to  W.  O.  Morrison,  of  Denver, 
Colo.,  for  bakery,  $6,600.  Heating  In  the  two  d.  s. 
Lleuts.'  Quarters,  one  barrack,  and  putting  In  new 
boiler,  etc..  In  pumphouse  was  awarded  to  Harris  & 
Algor,  of  Philadelphia.  I'a.,  for  $8,088.  Electric  wir- 
ing was  awarded  to  E.  B.  Hendrie,  of  Dehver.  Colo., 
for  $1,815.  The  bids  for  plumbing  were  rejected,  and 
new  bids  will  be  received  June  23. 

NEW    INDUSTRIAL    PLANTS. 

The  Wilson  Laundry  Machinery  Co.,  Columbia,  Pa., 
will  erect  a  o0x200-ft.  building  with  a  35x43  ft.  ell 
and  Install  a  lOO-H.-P.  boiler,  a  75-II.-P.  Corliss  en- 
gine and  machine  tools. 

The  Bukolt  Mfg.  Co.,  Stevens  Point,  Wis.,  will  erect 
a  3-story,  40x60-ft.  factory  building,  a  20x30-ft.  en- 
gine room  and  a  2-story.  20x50-ft.  storage  house.  The 
pi'esent  power  plant  will  be  used  for  some  time. 

The  Consolidated  Paper  &  Bag  Co.,  Elkhart,  Ind.. 
will  at  once  rebuild  the  part  ot  Its  mill  recently 
burned. 

T.  II.  Bunch.  Little  Rook.  Ark.,  proposes  to  rebuild 
Its  plant,  recently  burned,  erecting  an  elevator  with 
fast-handling  capacity  and  storage  room  of  about  75,- 
000  bu.  It  Is  also  expected  to  erect  a  300x50-ft 
warehouse. 

Ashley  Home.  Clayton,  N.  C.  Is  Interested  In  the 
erection  of  a  40-ton.  2-press  oil  mill.  Bids  are  want- 
ed for  machinery,  including  a  120-H.-P.  boiler  and  a 
100-H.P.  engine.     A.  J.  Barbour,  Pres. 

E.  P.  Dlsmukes,  Columbus.  Ga..  Is  considering  the 
erection  of  a  yai-n  and  hosiery  mill. 

The  River  &  Railroad  Terminal  Co.,  Pittsburg.  Pa., 
expects  to  erect  a  large  cold-storage  plant  In  Pitts- 
burg and  a  smaller  one  In  McKeesport.  G.  W.  C. 
Johnson,  secretary  and  treasurer. 

The  Oxford,  Miss..  Oil  Mill  Co.  Is  In  the  market  for 
gears,  pulleys,  belts,  oil  tanks,  cleaning  machinery, 
electric  power  machinery,  etc.  Engines  and  boilers 
have  been  bought. 
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The  Pendleton.  S.  C,  Cotton  Mills  are  being  organ- 
ized to  erect  a  3,000-spludle  yarn  mill.  J.  J.  Sllton 
win  be  president  and  treasurer. 

The  Yankee  Ulrl  Knitting  Co.,  Dover,  N.  J.,  will 
erect  a  3-story,  lUO-x-tS  ft.  building.  The  power  will 
be  electricity. 

Toch  Uros.,  468  W.  Broadway.  New  York,  paint 
makers,  will  erect  a  3-8tory,  SOxlOO-ft.  tlrebroot! 
building  in  Long  island  City  and  make  other  altera- 
tions.    Engines  and  boilers  will  be  installed. 

The  Logan  &.  Mapiiet  Lumber  Co.,  Knoxviile,  Tenn.. 
has  bought  U,UOO  acres  in  Campbell  County  anil  will 
Install  a  circular  sawmill  of  25,(JO0  to  30,000-tt.  ca- 
pacity and  several  smaller  portable  mills. 

MISCELLANEOUS. 

Springfield,  III. — The  House  is  stated  to  have  passed 
the  bill  appropriating  $142,000  for  Improvement  and 
maintenance  for  2  years  of  the  Illinois'  and  Michigan 
Canal. 

licardstown.  111. — It  is  stated  that  bids  will  be  re- 
ceived about  July  10  for  constructing  levee  and  ditch, 
southwest  of  cltv,  for  Menodosia  levee  and  drainage 
dists. ;  estimated  cost,  |32,000.  Address  I'red.  .1. 
Freuaeh. 

Chicago,  111. — The  Governor  is  stated  to  have  signed 
the  bill  conferring  authority  for  a  $1,000,000  bond  is- 
sue by  the  town  of  Lake  View  for  the  purpose  of  re- 
claiming from  the  lake  215  acres  as  an  addition  to 
Lincoln  Park,  extending  from  Fullerton  Ave.  north  to 
Cornelia  St. 

Boston,  Mass. — It  is  stated  that  plans  are  being 
perfected  by  the  State  authorities  tor  the  construc- 
tion of  a  dock  in  Boston  Harbor.  The  dock  will  be  an 
extension  of  Grand  Junction  docks  in  East  Boston, 
-and  will  stretch  out  for  nearly  a  mile  down  the  harbor  ; 
cost  of  docks  and  wharves  estimated  at  $5,000,000. 

Albany,  V.  Y. — The  Governor  has  signed  the  bill 
appropriating  $275,000  for  extraordinary  canal  im- 
provements and  repairs. 

New  York,  N.  Y. — Bids  will  be  received  May  28  by 
the  Bd.  of  Park  Comrs.  for  furnishing  material  and 
erecting  steel  work  for  fences  of  antelope  and  elephant 
enclosures  in  New  York  Zoological  Park,  Boro.  Bronx. 
Wm.  R.  AVUlcox,  Chmn. 

Bids  will  be  received  May  28  by  the  Bd.  of  Park 
•Comrs.  for  furnishing  material  and  constructing  a 
parapet  wail  and  piers  along  5th  Ave.  In  front  of  the 
Metcopolltan  Museum  of  Art.     Wm.  K.  Wlllcox,  Chmn. 

Albany,  N.  Y. — The  Governor  is  stated  to  have 
signed  a  bill  appropriating  $25,000  for  the  State  Supt. 
of  Pub.  Wks.,  to  be  used  for  cleaning  out  Albany  basin 
and  dredging  the  channel. 

Buffalo,  N.  Y. — Bids  will  be  received  by  F.  W.  M. 
Heerwagen.  City  Compt.,  until  May  28  for  $383,824 
grade  crossing  bonds. 

Memphis,  Tenn. — Ch.  Engr.  H.  N.  Pharr,  of  St. 
Francis  Levee  Bd.,  in  his  annual  report  recommends 
the  construction  of  40  miles  of  drainage  canal  back  of 
levees,  which  will  contain  800,000  cu.  yds.,  and  the 
removal  of  which  will  cost  at  least  $100,000 ;  con- 
struction of  17  miles  of  levee  opposite  the  ft.  of  Cat 
Island ;  construction  of  the  Walnut  Bend  levee,  for 
which  a  special  appropriation  from  Congress  allotted 
the  sum  or  $90,0011,  and  the  closing  of  the  crevasse  at 
Itandom  Shot,  and  .some  other  slight  re])airs  and  en- 
largement work  to  be  done  In  the  vicinity  of  Pecan 
Point. 

Itichmond,  Va — Bids  are  wanted  June  2  for  2,000 
ft.  of  12-in.  asphalt  spiral  riveted  pipe  and  30  rubber 
connections  for  same.     W.   E.  Cutshaw,  City  Engr. 

Montreal,  Que. — A  press  report  states  that  the 
Comrs.  appointed  to  inquire  into  and  report  upon  the 
most  suitable  form  of  dry  dock  for  the  Montreal  dis- 
trict and  the  site  best  adapted  for  the  purpose,  have 
reported  In  favor  of  a  permanent  structure,  built  of 
concrete  and  masonry,  to  cost,  with  approaches,  about 
*925,000,  and  suggested  a  site  below  the  current  of 
St.  Mary's  Uiver. 

BUSINESS  NOTES. 

The  office  of  the  Union  Terminal  Co.  has  been  re- 
moved to  27  Pine  St.,  New  York.  Tyndale  Palmer, 
Ylce-I'res.  &  Gen.  Mgr. ;  Roy  Stone,  Chief  Engr. ; 
Lloyd  E.  Latta,  Secy. 

The  Valentine  Engineering  Co.,  Philadelphia,  in- 
forms us  that  the  Eastern  Steel  Foundry  Co.  proposes 
to  erect  a  steel  foundry  at  Eddystone,  Pa.  The  build- 
ings will  average  about  500x250-ft.,  and  the  machine 
shop,  250x113  ft.  The  power  plant  will  Include  three 
200-11. -P.  boilers,  two  150-H.-P.  engines,  two  1«0-Kw., 
direct-connected  generators,  an  underwriters'  Are 
pump,  two  feed  pumps,  a  hot  water  feeder,  a  1.000 
«u.  ft.  air  compressor  and  air  receiver.  All  the  ma- 
chinery to  be  installed  in  the  power  house  has  been 
contracted   for. 

The  Bali  Engine  Co.,  Erie.  Pa.,  reports  the  follow- 
ing among  recent  orders :  Emery  Estate,  Cincinnati, 
O.,  two  200-H.-P.  tandem  compound  self-oiling  engines 
for  direct-connection  to  Westinghouse  generators,  to 
1)e  used  In  the  Mercantile  Library  building:  Douglas, 
Wyo.,  Electric  Co.,  two  80-H.-P.  direct-connected  en- 
gines. 

Recent  orders  retcelved  hy  the  United  States  Wood 
Preserving  Co.,  29  Broadway.  New  York,  for  paving 
•wl'h  creo->-psinate  wood  block,  include  10,000  sq. 
-  "  ' "  •.:iving  on  several  Important  thoroughfares  In 
1  .18  well  as  2,000  yds.  additional  for  a  prl- 
"  r  '■  itract  in  the  same  city ;  also  paving  live 
■>  ■  ■  !  for  the  City  of  Baltimore  as  well  as  the  Metro- 
~  ■■  i  Ave.  Bridge  over  Newtown  Creek.  Brooklyn, 
ew  Mattapan  Bridge  In  Boston,  and  the  Elm  St. 

'  ie  In  Waltham,  Mass:  The  company  has  also 
red  contracts  for  paving  streets  In  Jamestown, 
N.  Y.,  and  Hartford,  Conn.,  as  well  as  bridges  In  Low- 
ell, Mass. :  Rome,  N.  Y..  and  Utlca,  N.  Y.  The  new 
ferry  boats  which  the  Erie  R.  B.  Co.  is  now  building 
■will  have  their  driveways  paved  with  creo-reslnate 
■wood  block. 

The  Duke  of  Marlborough  has  ordered  two  electric 
elevators  with  push-button  control  from  the  Otis  Ele- 
vator Co.,  to  be  Installed  in  his  London  home. 

In  a  plant  recently  Installed  In  the  South  by  the 
Pneumatic  Engineering  Co.,  128  Broadway,  New  York, 
the  air-lift  system  pumps  9,000,000  gallons  of  water 
per  day  from  four  10-ln.   wells. 


The  Toledo,  Bowling  Green  &  Southern  Traction 
Co.  has  recently  purchased  from  the  Westinghouse 
Electric  &  Mfg.  Co.  a  250-Kw.  rotary  converter  which 
will  be  used  for  supplying  current  to  Its  lines.  Power 
will  be  received  in  the  form  of  alternating  current 
from  the  Maumee  Valley  Electric  Co.,  which  Is  in- 
stalling a  250-Kw.  Inverted  Westinghouse  rotary-con- 
verter for  the  purpose,  together  with  three  100-Kw. 
raising  transformers. 

Tlie  Luukenheimer  Co.,  Cincinnati.  O.,  manufacturer 
of  brass  and  iron  steam  siwcialtles,  has  recently 
placed  with  the  Nernst  Lamp  Co.  of  Pittsburg,  a  large 
additional  Older  for  Nernst  lamps  of  various  sizes. 
The  plant  is  now  Illuminated  thruugliout  by  this  make 
of  lamp.  The  Nernst  Company  has  agencies  in  every 
important  city  of  New  York,  Pennsylvania,  the  New 
England  and  Atlantic  Coast  States,  while  additions 
have  been  made  in  Salt  Lake  City,  Denver,  Lincoln, 
Neb.  ;  San  Francisco,  Los  Angeles,  Seattle,  and  gener- 
ally throughout  the  Mississippi  and   Western  States. 

PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

May  25.   Condo,  N.  Dak.,  Adv.  May  2  to  16. .  .  .May    2 

May  26.   llarriman,   Tenn May  16 

May  26.   Alva.    Okia    Ter May    9 

May  27.  Dassel.   Minn May  23 

May  27.   Elgin,   Tex May  23 

May  27.  Pipe,  etc.,   Grand  Rapids,   Mich May  23 

-Adv.   May   23. 

May  27.  Chicago,    111 May  23 

May  28.   White  Plains,  N.    Y May  23 

May  28.   Philadelphia,    I'a.,   Adv.    May    23 May  23 

Jun.    1.  Odeli,    111 May  23 

Jun.    1.  Barron,  Wis May  23 

Jun.    1.  Gouverneur,    N.    Y May    2 

Jun.    2.  New   York,  N.   Y May  23 

Jun.    2.  Duluth,    Minn May  23 

Jun.    2.   Eveleth,   Minn May  23 

Jun.    3.  Ft.   Dodge,   Kan May  23 

Jun.    4.   Yonkers,   N.    Y.,   Adv.    May   23 May  23 

Jun.    4.   So.   Jamaica.    L.    I.,   N.    Y May  23 

Jun.    6.   Freeport.    Minn May  23 

Jun.    6.   Washington,   D.   C. ,  Adv.  May  16,  23.  .  .May  16 

Jun.    8.  Lancaster,    Pa.,  Adv.  May  16,  23 May  16 

Jun.    S.   Schenectady,  N.  Y.,   Adv.   May   23.... May  23 

Jun.    9.  lilon.    N.    Y May  23 

Jun.    10.   Dillon.   Mont,   Adv.   May   23 May  23 

Jun.  15.  North  Tonawianda,  N.Y..  Adv.  May  23. May  23 

Jun.  —  Pump,  Niagara  Falls.  Ont May    9 

Jul.     1.   West   Point,   Va May  23 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

May  25.  Harrlsburg,   Pa May  23 

May  25.   Indianapolis,    Ind May  23 

May  26.   Sioux  City,    la May  23 

May  26.  New    York,    N.    Y May  16 

May  27.   Sunderland.   Mass May  16 

May  27.  Brooklyn,  N.  Y May  16 

May  28.   St.   Paul.   Minn .May  23 

May  29.  Altoona.    Pa.,    Adv.    May    23 .May  23 

May  29.  Aberdeen,   S.   D May    9 

Jun.    1.   Woonsocket,  R.   I.,  Adv.  May  23 May  23 

Jun.    1.   Lestershire,   N.    Y..  Adv.  May  16,  23.  ..  May  10 

Jun.    1.   Kidgefleld    Park,    N.    J May  23 

Jun.    1.   Belfast,    Me .May  16 

Jun.    1.   Anderson,   Ind May  16 

Jun.    1,   Cuba,    N.    Y May  16 

Jun.    4.   Ansonia,  O.,  Adv.   May  23. May  23 

Jun.    4.   Boston,   Mass..  Adv.   May  23 May  23 

Jun.    6.   Washington.    D.    C Apr.  23 

Adv.   Apr.    25.   .May  9.   16. 

Jun.    8.   Milburn,  N.  J.,  Adv.  May  23 .  .May  23 

Jun.    9.   Bound    Brook,    N.    J May  23 

Jun.  10.   Pine  Bluff,    Ark Mav  23 

Jun.  15.   Webster    City.    la May  23 

Jun.  15.   Burlington,  la May  16 

Jun.  20.  Washington  D.  C.   Adv.  May  16,  23.  ..  May  16 
Jun.  —  Ballard,  Wash May    9 

BRIDGES. 

May  27.   McKeesport,   Pa -May  23 

.May  28.  New   York,    N.   Y May  16 

-May  29.   Sedan.    Kan May  23 

May  29.   Fletcher,    Ont May  23 

May  30.   Alexandria.   La - .May  23 

May  30.  Chicago,   111 May  16 

Jun.    1.   Mauch    Chunk,    Pa May  23 

Juii.    1 .   Vernon,    Ind May  23 

Jun.    1.   Vicksbuvg,    Miss May  16 

Jun.    1.  Gettysburg,   Pa Apr.  25 

Jun.    2.  Alma,    Cal May  23 

Jun.    2.   La   Grange,    Ind May  23 

Jun.    2.   Somerville.  N:   J May  23 

Jun.    2.   Quincy,    Fla .May  23 

Jun.    2.   Nlies,    O May  16 

Jun.    3.  Oak    Ridge,    La May    2 

Jun.    3.  Livingston,   Mont May    2 

Jun.    4.   Ft.    Benton,    Mont May    9 

Jun.    5.  Covington.    Ind May  23 

Jun.    5.  Grand  Rapids,  Mich.,  Adv.  May  23... May  23 

Jun.    6.  Oroviile.   Cal May  23 

Jun.  10.   Terre  Haute.  Ind.,  Adv.  May  16 May  16 

Jun.  10.   RushvUle,    Ind.     May  23 

Jun.  11.   Mishawaka.    Ind May  23 

Jun.  15.   Burlington,    la May  16 

Jun.  22.  Olivet.    S.    D May  16 

Jul.  10.  Castlewood,   S.   D May    2 

PAVING  AND  ROADMAKING. 

May  25.  Marshalitown,   la May  23 

May  25.   Eimira.  N.  Y.,  Adv.  Mav  16,  23 May  16 

May  25.   White  Plains.  N.  Y May  16 

May  26.   Warsaw.    Ind May  23 

.May  26.— Sioux    City,    la May  23 

May  26.   Ithaca,  N.    Y May  23 

May  26.   Towson,    Md May  23 

May  26.  Toronto,  Ont May  23 

May  27.   Buffalo.    N.    Y May  23 

May  27.  Chicago.   Ill May  23 

May  28.   Road  roller.  New  York,  N.   Y .May  23 

.May  28.  New    York.    N.    Y May  23 

May  28.   St.    Paul.    Minn May  23 

May  28.   Sandy    Hill,    N.    Y May  23 

May  28.   New    York,    N.    Y May  16 

May  28.   Salem.    Ind May    9 

May  29.   Buffalo,   N.   Y May  23 

May  29.   Lorain.    O May    9 

Jun.    1.   Anderson.   Ind May  16 

Jun.    1.  Union,    N.    J May  23 

Jun.    1.  Tyrone,   Pa..  Adv.  Mav  23 May  23 

Jun.    1.  Augusta.  Ga.,  Adv.  May  16,  23 May  10 

Jun.    ].   Haverhill.   Mass May  23 

Jun.    1.  Park   Hill.   Ont May  23 

Jun.    1.  Bluffton,    Ind May  23 


Jun. 

1. 

Jun. 

1. 

Jun. 

•> 

Jun. 

2. 

Jun. 

•> 

Jun. 

2. 

Jun. 

4. 

Jun. 

5. 
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8. 

Jun. 

8. 

Jun. 

9. 

Juii. 

10. 

Jun. 
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Jun. 

11. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

15. 

Jun. 

15. 

Jun. 

15. 

-Mav 

27. 

May 

27. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

5. 

Jun. 

6. 

Jun. 

8. 

Jun. 

18. 

Jun. 

15. 

JuQ. 

Jun. 

~ 

Sep. 

1. 

May  25. 

May 

23. 

May 

25. 

May,  23. 

May  25. 

May  25. 

May 

26. 

May 

26. 

-May 

20; 

May 

26. 

May  26. 

May 

26. 

May 
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-May 

27. 
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May  28. 
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2,S. 
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May  28. 
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29. 

May 
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Jun. 
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Jun. 

1. 

Jun. 

•> 

Jun. 
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Jun. 
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Juii. 

3. 

Jun. 

3. 

Jun. 

3. 

Jun. 

3, 

Jun. 

3. 

Jun. 

4. 

June 

4. 

Jun. 

4. 

Jun. 

4 

Jun. 

5. 

Jun. 

6. 

Jun. 

6. 

Jun. 

6. 

Jun. 

6. 

Jun. 

6. 

Jun. 

8. 

Jun. 

K. 

Jun. 

8. 

Jun. 

8. 

Jun. 

8. 

Jun. 

9. 

Jun. 

9. 

Jun. : 

10 

Jun. 

10. 

Jun.  : 

10.    1 

Jun. 

11. 

Jun. 

11. 

Jun.  : 

11.  . 

Jun. 

12, 

Jun. 

12. 

Jun.  : 

15, 

Jun. : 

15. 

Jun.  : 

16,    1 

Jun.  : 

16. 

Jun.  : 

17.  : 

Jun.  18.  1 

Jun.  19.  1 

Jun.  22    1 

Jun.  22.   1 

Jun. 

22. 

Jun.  : 

i3.  ; 

Jun.  24.  ' 

Jun.  25.  1 

Jun.  30.   : 

Jun.  30.  1 

May  25.   i 

May  25.   : 

May: 

n.  1 

May  27.   S 

Elwood,    Ind May  23 

lluntlngburg,   Ind May    9 

Versailles,    Ind May  23 

I'rinceton,    Ind .May  16 

Bluffton,  Ind May  16 

Bowling  Green,  O May    9 

PaoU,    ind May  23 

Traverse  City,  Mich.,  Adv.  May  23. ...  May  23 

Mt.    Holly,    N.   J .May  23 

Albany,   N.   Y.,   Adv.   May   16 May  16 

Ashland,    Wis May  23 

Bowling    Green,    O .May  10 

Newark,    N.   J.,   Adv.    May   23 .May  23 

Seymour.    Ind .May  16 

Bridgeport,  Conn.,  Adv.  May  23 May  23 

Wauseon,  O May  23 

Bloomington,    Ind May  16 

Anderson,    S.    C .May  23 

Houston.  Tex May  23 

Burlington,  la ■. yiay  16 

POWER,  GAS  AND  ELECTRICITY. 

Blshopvllle,   S.    C May  23 

Itochester,  N.   Y.,   Adv.   May   16 May  16 

Fertile,    Minn May  23 

lorry.  I'a.,  Adv.  May  9  to  23 May    9 

Anderson,  Ind May  23 

Grantsburg,   Wis Alay  23 

Bozeman,    .Mont May  23 

Frederlckton,    N.    B May  23 

Albany,    N.    Y May  23 

Lebanon,   Pa .May  10 

San>  Diego,  Cal.,  Adv.  May  23 Apr.  18 

Franchise,    Wythevllle,    Va May  16 

Davenport,    Wash May  23 

New  Orleans,  La May  23 

Portland,    Ore.,   Adv.  Apr.  18  to  May  2.  Apr.  18 

Vernal.    Utah    May  16 

Napoleon,   0 May  18 

North   lamklli.  Ore Api.    4 

Corona,  Cal May  16 

Caledonia,   Minn May  23 

GOVERNMENT  WORK. 

Ft.  Slocum,  N.  Y : May  16 

I'lattsburg  Barracks,  N.  Y May    S» 

Adv.  May  9  to  23. 

Ft.   Monroe,  Va..  Adv.   May  9,  23 May    9 

Norfolk,  Va.,  Adv.  May  2,  16 May    2 

New   York,  N.   Y Apr.  25 

Adv.  Apr.  25  to  May  16. 

Lockport,  N.  Y.,  Adv.  Apr.  18,  25 Apr.  18 

Indianapolis,    Ind May  23 

Washington,    D.   C May  16 

Baltimore,    Md May  16 

Philadelphia,    Pa May  16 

Des  Moines,   la May    2 

Boston,    Mass Apr.  25 

Adv.  Apr.  23  to  May  9,  23. 

Cherokee,   N.   C May  16 

Rock  Island,  111.,  Adv.  May  2  to  23.  .  .May    2 

Norfolk,  Va.,  Adv.  May  2,  m May     2 

Ft.    Banks,    Mass ■ May    9 

Chattanooga.   Tenn.,   Adv.  May  2  to  23. May    2 

Ft.  Wadsworth,  N.   Y May    2 

Tompkinsvilie.  N.  Y.,  Adv.  May  2,  9.  .May    2 

Ft.    Shaw,   Mont May  16 

Philadelphia,  Pa May  16 

Boston,  Mass May  16 

Brunswick.    Ga May  18 

Duluth,  Minn..   Adv.  May  9  to  23 May    9 

Ft.   Myer,  Va.,  Adv.  May  2  to  23..  .  .May    2 

Mobile.    Ala May    9 

Ft.    Itosecrans,   Cal May  16 

Vancouver   Barracks,    Wash May  16 

San  Francisco,  Cal May  16 

Ft.    Logan,    Colo May    9 

Montgomery,   Ala May    2 

Sitka.   Alaska   Mar.  2' 

Ft.    Monroe,    Va May  23 

Ft.  Baker,  Cal May  23 

Springfield,    S.    D May    9 

Ft.   Snelling,  Minn May  23 

Phoenix,   Ariz May  16 

Ft.   Greble,   R.    I.,  Adv.   May  16 May  16 

Milwaukee,  Wis.,  Adv.  May  9  to  23... May    9 

Springfield,   111.,   Adv.  May  2,  9 May    2 

San    Francisco,     Cal May  16 

Metal  Work,  Baltimore,  Md May    d 

Adv.  May  9. 

Light  House.   Baltimore,  Md May    0 

Adv.    May   9. 

Scranton,  Pa May    2 

Grand  Rapids,  Mich.,  Adv.May  9  to  23.May    9 

Ft.    Hutchuca,   Ariz.    Ter May  23 

Norfolk.    Va May  23 

Ft.   McKinley,   Me May  23 

Ft.  Mott,  N.  J May  16 

Ft.  Leavenworth.  Kan May    9 

Adv.  May  9  to  23. 

Ft.  Terry,  N.   Y.,  Adv.   May   23 May  23 

Ft.  Ethan  Allen.  Vt.,  Adv.  .May  23... May  23 

Cleveland,  O.,  Adv.  May  2,  9 May    2 

Portland.   Ore May    2 

Sitka.    Alaska    Apr.  23 

St.  Augustine.  Fla..  Adv.  May  16,  23. May  18 

Htg.   P.   O.,    Paducah,   Ky May    9 

Adv.   May  9,   16. 

New  York,  N.  Y.,  Adv.  May  10,  23 May  16 

Rapid   City.    S.   D .May  23 

St.    Paul,    Minn May    2 

-Albuquerque,    N.    M May  23 

Rock    Island.    HI May  23 

Bldg.  P.  O..  Paducah,  Ky May    9 

Adv.  May  9.  16. 

Lawrence.    Kan May  23 

Philadelphia,    Pa Mav  iH 

Norfolk,   Va.,  Adv.  May  23 May  23 

Manila.  I',   I..  Adv.  Mar.  14  to  .May  9.  ..Mar.  14 

Ft.  Caswell,  N.  C,  Adv.   May  23 May  23 

Alexandria,   Va.,  Adv.   May   10 May  16 

Saugatuck,  Mich.,  Adv.  May  3 May  23 

Boone,   la May  23 

Ft.   Leavenworth,  Kan.,  Adv.  May  23  .  .  May  23 

Stillwater,  Minn.,   Adv.  Mav  23 May  23 

Baltimore.   Md..  Adv.  May  '23 May  23 

New  Haven.  Conn..  Adv.  May  23 ... .  May  23 

Ft.   D,   A.   Russell.   Wyo May  23 

Tompkinsvilie.  N.  Y.,  Adv.  May  23 . .  .  May  23 

Leadvllle.   Colo May  23 

Philadelphia.  Pa.,  Adv.  May  16,  23... May  16 
New  Orleans,  La.,  Adv.  May  9,  16.  . .  .May    9 
BUILDINGS. 

Schools.  New  York,  N.  Y May  16 

Bldg.,  New  York,    N.   Y May  16 

Htg.    Capitol.    Lansing.    Mich May  23 

School,  Aberdeen,  S.  D May  23 
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May  27.  School.  Weebawken.  N.  J May  ::;!  .lun. 

May  2".  Cburcb,  Oelwein.  la May  23  .lun. 

-May  I'l.  Scbool.  Uranil  forks,  N.  U .»ia.v  10  Jun. 

May  1'".  School.  Williamsport,  Pa May  16  Juu. 

May -7.  Church.   New    uritaiu.    toDU .viaylii  Jua. 

May  :i7.  Library,    Cleveland,    O May    9  .lun. 

May  2S.  Uospital.   Norwich.  Coun .May  !!:(  Jun. 

May  I'S.  Hall,    Lisbon.    O May  1'3  Jun. 

May  :;».  Pub.  Bldg.,  New  York.  N.  Y -May  Si  Juu. 

May  JS.  Jail.  Kdmonton,  Albeita,  N.   W.   T. .  .  .  .uay  lU  Jun. 

May  :;8.  School,   Poplar,   Mont May  Hi  Jun. 

May  L'S.  School,   Akron,    O .May  lU  Jun. 

May  L'y.  Pub.    Bldg.,   Lexington.    Ky -May  !':(  Jun. 

.May  'JH.  Dormitory.  AgrioaUural  CoJege.  Miss.  May  1>3  Jun. 

May  :;9.  Hospital,    Buifalo.  N.   Y -Uav  :i3  Jun. 

May  29.  Library,    Alliance,    O .May  L'3  Jul. 

May  29.  School,    Chicago,    111 .Mav  23  Jun. 

May  3U.  Church,   Bereslord,   S.    U May  23  Jun. 

May  30.  Bus.  Hide.,    Mobile.   Ala .a ,  .:,i  Jun. 

May  30.  Church,  Sydney,  P.  E.  1 May  23  Jun. 

Jnn.    1.  School,   Cando,   S.   D .May  23  Jun. 

Jan.    1.  College.   Newberry,   S.   C .MaV  23  Jun. 

Jun.     1.  School.   New    York,   N.    Y .Mav  23  Jul. 

Jun.    1.  Scbool.    Brooklyn.    N.    Y May  23  Juu, 

Jun.    1.  Ciymnasium.  New   York,  N.  Y Mav  23  Jun. 

Jan.    1.  Library,   Waxachie,  Tex May  Hi  Jun. 

Jon.     1.  Library,    Cleveland,    O May  1«  Jun. 

Jun.    1.  City  Hall.  Mitchell.  S.   D May  1«  Juu. 


1.  Hospital,  Brooklyn,   N.  Y May 

1.   I'ub.    i.lug..   Liaytun.   O May 

1.  Jail,    -Vlontlcello,    Miss May 

1.  c  Uurch,    Liberty,    Ind Apr. 

2.  Llbrai-y.   Lfanville.   Ill May 

2.  I'ub.  bldg.,   Pueblo,  Colo May 

2.  Court   house,   Hamburg.   Ark May 

3.  Fire   Station,    Providence.    U.    I May 

4.  School,  College  Hill.  O May 

5.  School.   .Mountain  Lake.   Minn May 

5.   Plans.    Moscow,    Idaho May 

e.   School,    Newark.    O May 

0.  School,   Burlington,    la May 

U.   School,    Grinnell,    la May 

G.   School,   St.    Paul,   Minn May 

8.  Jail,  Napoleon,  N.  U May 

9.  Court   house.  Uenlson.  la May 

9.   Hospital,   Brooklyn,   N.   Y May 

9.  School,    Akron.    O May 

9.   Dormitories.   Columbus.   O.., May 

10.   School.   Hankinson,  N.  D May 

12.  Capitol.   Augusta.   Me May 

13.  Court   House,    La    Grange,   Ua May 

l.">.   School,    Beaumont.   Tex May 

15.   School.    Cleveland,   O May 

1.").   School.    Scotch    Uidge.    O May 

10.   Hospital.    Los  Angeles.   Cal May 

lU.  School,  Bedford,  Ind May 
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23 
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•> 
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1. 

23 

Jun. 

1. 

23 

Jun. 

1. 

23 

Jun. 

1. 

23 

Jun. 

2. 

16 

Jun. 

2. 

23 

Juu. 

3. 

» 

Jun. 

3. 

23 

Jun. 

4. 

23 

Jun. 

9. 

16 

Jul. 

10. 

23 

Jun. 

12. 

•2 

May 

2. 

Pub.  Bldg.,  Sandusky,  O 

Fire  Station,   Houston,  Tex. 
Hotel,    La    Crosse,    Wis 


.  May  2$ 
..May  16 
.  .May  23 


MISCELLANEOUS. 

Dredging,  etc.,   New  York,  N.  Y May  16 

Garb.  IJisp.,   Trov,  N.    Y May  23 

I'ier,   New   York,   .\.   Y May  16 

Garb,    furnace,    IMttsburg.    Pa May  23 

Levee,   Terre  Haute,    Ind .May  16 

Dredging,  etc..   New  York,  N.  Y May  16 

Garb.   Dlsp.,  Hoboken,  N.  J .May     H 

I'ark  Work,  New  York,  N.  Y May  23 

Wall  and  Piers.  New  York.  N.  Y .May  23 

Garb.    Disp.,    BuBFalo,   N.    Y  .  .  . .May  23 

K.    K.   work,    Whatcom.    Wash May  16 

El.  By.  franchise,   Wbittler,   Cal May    9 

EI.  Ky.  franchise.  Redwood  City,  Cal. Apr.  18 
El.  Ky.  franchise.  San  Mateo,  Cal. ..  .Apr.  25 
Pipe,  Kichmond,    Va.,  Adv.   May  23 .  .  .  .May  23 

R.  R.  Work,  Columbus,  O -May  16 

Garb,  Disp.,   Brooklyn,  N.  Y May  23 

Garb.   Disp.,   New  York.  N.  Y May  23 

Snow  Removal,  New  York,  N.  Y May  23 

Ditch,  Nevada,   la May  16 

Ditch,    etc..    Beardstown,    111 May  23 

Garbage,  St.  Joseph,  Mo .May  16 

•04  K.  U..  oodnadatta.  So.  Australia.  .Feb.  21 
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Notidte  to  Contractors. 

HIGHWAY    IMPKOTEMENT. 

STATE  OF  NEW    YORK,   OFFICE   OF  THE 

STATE  ENGINEER  AND  SlR\'EYOR, 
ALBANY,  N.  Y. 

Pursuant  to  Chapter  115  of  the  Laws  of 
1S98,  sealed  proposals  will  be  received  by  the 
undersigned  at  his  office  in  the  State  Hall,  at 
Albany.  N.  Y.,  on  Monday,  the  8th  day  of 
June,  1903.  at  twelve  o'clock  noon,  for  the 
ImproTement  of  public  highways,  as  follows : 

No.  72 — Catskill  Road,  Tompkins  County, 
len^    1.869   miles. 

No.  126 — Town  Line  Extension  Road, 
Broome  County,  length  1.970  miles. 

No.  127 — Park  Bridge  Road,  Broome  Coun- 
ty, length  2.040  miles. 

No.  128 — Aurora-Buffalo  Road,  Erie  Coun- 
ty, length  5.573  miles. 

No.  129— River  Road.  Sees.  2-3.  Erie  Coun- 
ty, length  3.015  miles. 

No.  130. — Main  Street  Road,  Sec.  4,  Erie 
County,   length    5.625   miles. 

No.  131— Main  Street  Road,  Sec.  5,  Erie 
County,  length  6.5S1  miles. 

No.  132 — G  e  n  e  s  e  e  Turnpike,  Onondaga 
County,    length    1.130   miles. 

No.  133— Little  Falls-Dolgevllie  Road,  Her- 
kimer County,   2.290  miles. 

No.  134 — Fenton  Boad,  Brootne  County, 
len^,  2.170  miles. 

No.  135^ — Violet  Avenue  Road.  Dutchess 
County,   length  3.290  miles. 

No.  136 — Windsor  Koad,  Sec.  2,  Clinton 
County,  length  1.750  miles. 

No.  137 — Plattsburg-Keesvllle,  Sec.  2,  Clin- 
ton  County,    length   C520   miles. 

No.  138— PlattsburgMooers,  Sec.  1,  Clinton 
County,  length  7.,'J7u  miles. 

No.  139 — Hamilton  Bridge  Road,  Oneida 
County,  length  1.290  miles. 

No.  140 — Seneca  Turnpike,  Oneida  County, 
length  2.280  miles. 

Sealed  proposals  will  also  be  received  by 
the  undersigned  at  his  office,  in  the  State 
Hall  at  Altany,  N.  Y..  on  Wednesday,  the 
10th  day  of  June,  1903,  at  twelve  o'clock 
noon,  for  the  improvement  of  public  high- 
ways,  as  follows  : 

No.  141— KIngston-Ellenvllle,  Sec.  3,  Ul- 
ster County,   length  6.820  miles. 

No.  142 — Saugertles-Woodstock,  Sec.  3,  Ul- 
ster County,   length  2.S.'>0  miles. 

.N'o.  143 — Echo  I^ke-Plne  Bridge,  West- 
chester County,  length  3.140  miles. 

No.  144. — Bedford-Cross  River,  Westchester 
County,  length  5.230  miles. 

No.  14.1 — Delaware  River  Boad,  Delaware 
County,  length  1   mile. 

No.  146 — Geneva-Canandalgua  Road,  Onta- 
rio County,  length  5.624  miles. 

No.  147 — Burr's  Mills  Road,  Jefferson 
County,  length  3.920  miles. 

No.  148 — P  I  n  e  Bridge-Yorkton  Heights, 
Westchester  Counly.  length  3.490  miles. 

No«  149 — Yorktown  Heights  Putnam  Coun- 
ty  Line.  Westchester  Co..    length  0.620  miles. 

No.  150 — Cross  River-Turk  Hill,  Westches- 
ter County,  length  3.460  miles. 

No.  151 — Turk  Hill-Putnam  County  Line, 
Westchester  Counly,  length  5.520  miles. 

No.  152 — Fonda.  East,  Montgomery  Coun- 
ty, length  2.500  miles. 

No.  153 — Newburg-Campbell  Hall,  Orange 
County,  length  13.380  miles. 

No.  154 — Chester-Valls  Gate,  Orange  Coun- 
ty, length  11.490  miles. 

No.  155 — Fonda.  West,  Montgomery  Coun- 
ty, length  2..500  miles. 

No.  156 — Chester  -  Goshen  Boad,  Oraoge 
County.  length  3.530  mlle». 

Plans  and  specifications  for  all  of  the  above 
work  may  be  seen  at  the  office  of  the  under- 
signed. They  may  also  be  seen  for  all  roads 
In  the  counties  of  Herkimer,  Dutchess,  Clin- 
ton, Ulster,  Westchester,  Delaware,  Montgom- 
ery  and  Orange,  at  the  office  of  H.  A.  Van 
Alatyoe,  Division  Engineer,  State  Hall.  Al- 
bany, N.  Y. ;  tor  the  counties  of  Tompkins, 
Broome,  Onondaga,  Oneida  and  Jefferson,  at 
the  office  of  W.  H.  H.  Gere,  Division  Engineer, 
Welghlock,  Syracuse,  N.  Y. ;  for  the  counties 
of  Erie  and  Ontario,  at  the  office  of  A.  J. 
Bockwood,  Division  Engineer,  Triangle  Build- 
ing, Bocbester,  N.  Y.  Plans  and  speclfica- 
tioiu  for  tbe  roads  within  each  of  the  foUow- 


PROPOSALS. 


Ing  counties  may  be  seen  at  the  office  of  the 
County  Clerk  of  the  County  within  which 
each  road  Is  located,  respectively  :  Tompkins, 
Herkimer.  Dutchess,  Delaware,  Montgomery 
and  Jefferson,  and  at  the  office  of  the  Clerk  of 
the  Board  of  Supervisors  of  the  County  with- 
in which  each  road  is  located,  respectively : 
Broome,  Erie,  Onondaga,  Clinton,  Oneida,  U! 
ster,  Westchester,  Ontario  and  Orange. 

The  attention  of  bidders  is  called  to  the 
fact  that  the  following  roads  are  In  such 
close  proximity  to  each  other  that  they  can 
be  economically  managed  by  the  same  con- 
tractor :  Nos.  126,  1-27  and  134 :  Nos.  130 
and  131;  Nos.  139  and  140;  Nos.  152  and 
155;  Nos.  143,  148  and  149;  Nos.  144,  150 
and  151. 

Proposals  must  be  made  for  the  completion 
of  each  road  for  a  lump  sum  In  accordance 
with  plans  and  specifications.  Each  proposal 
must  be  accompanied  by  New  York  draft  or 
certified  check,  payable  at  sight  to  the  order 
of  the  State  Engineer  and  Surveyor  for  five 
per  cent,  of  the  proposal.  Such  draft  or  check 
will  be  held  until  the  execution  of  the  con- 
tract. The  successful  bidder  must  give  a 
bond  executed  by  a  surety  company  approved 
by  the  undersigned  and  in  amount  not  to  be 
less  than  fifty  per  cent,  of  the  contract  price. 
Attention  is  called  to  the  fact  that  ninety  per 
cent,  monthly  payments  will  be  made  instead 
of  seventy-five   per  cent.,  as   formerly. 

Proposals  for  each  road  must  be  presented 
In  a  separate  sealed  envelope  endorsed  on  the 
outside  with  the  number  and  name  of  the  road 
for  which    the  proposal   Is  made. 

Specifications,  bidding  sheets  and  form  of 
contract  may  be  had  on  application  to  the 
undersigned  or  to  tbe  Division  Engineers 
above  mentioned. 

The  right  Is  reserved  to  reject  any  and  all 
bids.  EDWARD  A.   BOND, 

State  Engineer  and  Surveyor. 

May,  1903. 
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Electric  Light  Plant. 

NOTICE  OF  BIDS  FOR  PLANS  AND  SPliCl- 
FICATIONS  FOR  AN  ELECTRIC  LiGH'T 
PLANT  FOB  THE  CITY  OF  SAN  DIEGO, 
CAL. 

SAN  DIEGO,  CAL. 
In  pursuance  of  CIrdlnance  No.  1313  of  the 
Ordinances  of  the  City  of  San  Diego,  passed 
and  approved  on  the  17th  day  of  March,  1903, 
notice  is  hereby  given  that  the  Common  Coun- 
cil of  the  City  of  San  Diego,  on  the  1st  day  of 
June,  1903,  will  receive  sealed  proposals  or 
bids  for  furnishing  to  the  City  of  San  Diego 
plans  and  specifications  for  an  Electric  Light 
Plant.  Said  bids  shall  be  for  the  furnishing 
of  plans  and  specifications  for  an  electric  light 
plant  of  sufficient  capacity  to  supply  the  said 
City  of  San  Diego,  and  the  inhabitants  there- 
of, with  electric  lights,  including  lighting  of 
the  streets  and  public  places  In  said  City  with 
electric  lights:  that  said  plant  shall  be  of 
such  power  and  capacity  as  will  furnish  from 
i  200  to  500  are  lights  of  two  (2.000)  thousand 
[  candle-power  each,  and  the  furnishing  of  suf- 
ficient light  to  the  Inhabitants  of  said  city. 
[Seal.]  GEO.  D.  GOLDMAN, 

City  Clerk  of  said  City. 


Water  Works. 

DILLON,  MONT.,  MAY  14TH,  1003. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  the  City  of  Dillon,  Montana, 
until  2  o'clock  P.  M.,  June  10,  1903,  for  fur- 
nishing material  and  constructing  a  water- 
works system  for  the  City  of  -Dillon. 

Plans  and  specifications  may  be  seen  at  the 
ofllce  Of  the  City  Clerk  of  the  City  of  Dillon. 
Montana,  or  at  the  office  of  Doremus  &  Kelsey, 
Civil   Engineers,    Salt   take  City,    Utah. 

The  right  is  reserved  to  reject  any  and  all 
bids.  B.  P.  WHITE,  Mayor. 


Pipe  Sewers. 

ANSONIA,  OHIO. 

Sealed  proposals,  addressed  to  C.  A.  Acker- 
man,  Village  Clerk,  Ansonia,  Ohio,  will  be  re- 
ceived up  to  10  o'clock,  Thursday,  June  4th, 
1903,  for  the  construction  of  approximately 
six  thousand  dollars'  worth  of  Pipe  Sewers 
and  appurtenances.  Bids  must  be  accompanied 
by  a  certified  check  of  Five  Hundred  ($500) 
Dollars,  on  some  National  Bank  in  Greenville, 
Ohio,  made  payable  to  William  Werts,  Mayor, 
without  conditions.  Same  to  be  forfeited  as 
liquidated  damages  in  case  of  failure  of  suc- 
cessful bidder  to  enter  into  contract  and  bond 
as  required  by  the  Village  Council  within  ten 
days  after  notification  of  acceptance  of  bid. 

The  Council  reserves  the  right  to  reject  any 
or  all  bids. 

Plans,  profiles  and  specifications  may  be 
seen  at  the  Village  Clerk's  Office  on  and  after 
May  25,  1903.  WILLIAM  WERTS, 

JUSTIN  M.  DeFORD,  Mayor. 

Engineer. 


I  U.  8.  ENGINEER  OFFICE.  25  PEMBEK- 
j  ton  Sq.,  Boston,  Mass.,  Apr.  23,  1903.— 
I  Sealed  proposals  for  rock  excavation  In  Bos- 
ton Harbor.  Mass..  will  be  received  here  until 
noon.  May  26.  1903.  and  then  publicly  opened. 
Information  furnished  on  application.  W.  S. 
STANTON.  Lt.  Col.,  Engrs. 


Commonwealth    of  Massachusetts. 

METROPOLITAN  SEWERAGE  WORKS- 
NOTICE    TO    CONTRACTORS. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Metropolitan  Water  and  Sewer- 
age Board,  1  Ashburton  Place,  Boston,  Mass., 
until  2.30  P.  M.  of  Thursday,  June  4,  1903, 
for  constructing  parts  of  Section  44,  Section 
4G,  and  force-mains  and  sewer  in  connection 
with  Ward  Street  I'umping  Station,  being 
Section  76  of  the  High-Level  Sewer,  located 
respectively  on  Nut  Island  and  Nut  Island 
Bar,  in  Quincy,  Hough's  Neck,  In  Quincy,  and 
in  Uoxbury.  in  accordance  with  the  forms  of 
contract  and  specifications  to  be  furnished  by 
the  Board.  All  bids  must  be  upon  the  blank 
forms  furnished  by  the  Board.  Some  particu- 
lars are  estimated  to  be  as  follows:- 

Parts  of  Section  44  :  Length,  918  feet ;  in- 
side diameter  of  sewer,  135  Inches  by  150 
inches ;  masonry  sand-catcher  and  screen- 
chamber  ;  laying  570  feet  of  60-lnch  cast-iron 
pipe. 

.Section  46  :  Length,  792  feet ;  Inside  diam- 
eter of  sewer.  135  Inches  by  150  inches. 

Section  76 :  Laying  3,060  feet  of  48-lnch 
cast  iron  force-main,  20  feet  of  7S-lnch  by  84- 
inch  sewer,  and  masonry  bell-mouth  In  con- 
nection therewith. 

I'lans  can  be  seen  and  specifications  and 
forms  of  contract  can  be  obtained  at  the 
above  office,  or  at  the  office  of  the  Engineer- 
ing Department,  Pemberton  Building,  Boston, 
.Mass.  The  Board  reserves  the  right  to  reject 
any  or  all  bids.  HENRY  II.  SPUAGUE, 
HENRY  P.  WALCOTT  and  JAMES  A. 
BAILEY,  Jr.,  Metropolitan  Water  and  Sewer- 
age Board.  WILLIAM  M.  BROWN  Engineer 
Sewerage  Works.  WILLIAM  N.  DAVEN- 
PORT, Secretary. 
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Spiral  Riveted  Pipe,  Rubber  Con- 
nections. 

RICHMOND,  VA.,  MAY  19.  1903. 
Sealed   proposals    will    be    received   at   this 
office  until  5  P.  M.,  Tuesday,   June  2d,  1903, 
for  the  following  articles  : 
Two    thousand     (2,000)     feet    12-in.    Asphalt 

Spiral  Riveted  Pipe. 
30  rubber  connections  for  same. 

Full  Information  to  bidders  can  be  had' 
upon  application  at  this  office. 

The  Committee  on  Improvement  of  James- 
River  reserves  the  right  to  reject  any  and  all 
bids  offered  and  to  award  the  contract  as  a 
whole  or  In  separate  parts. 

W.  E.  CUTSHAW,  City  Engineer, 


Notice  to  Road  Builders. 

Sealed  proposals  will  be  received  by  the 
Committee  on  Roads  and  Assessments  of  the 
Board  of  Chosen  Freeholders  of  Essex  County, 
New  Jersey,  for  grading  and  paving  with  Tel- 
ford pavement  the  following  avenues  and' 
roads : 

Grove  Street,  in  the  City  of  East  Orange, 
Borough  of  Vailsburg.  and  Town  of  Irvington, 
extending  from  Central  Ave.,  East  Orange,  to- 
Clinton  Ave.,  Irvington,  a  distance  of  about 
two  miles. 

Swamp  Road,  in  the  Townships  of  Caldwell 
and  Livingston,  extending  from  Bloomfield 
Ave.,  Caldwell,  to  Mt.  Pleasant  Ave.,  Living- 
ston, a  distance  of  about  five  miles. 

Dutch  Lane,  in  the  Township  of  Caldwell, 
extending  from  Bloomfield  Ave.  to  Fairfield 
Road,  a  distance  of  about  two  and  two-thirds 
miles. 

Ridgewood  Ave.,  in  the  Borough  of  Glen 
Ridge,  extending  from  Bay  Ave.  to  Watchimg 
Ave.,  a  distance  of  about  one  and  one-eighth. 
miles. 

Hobart's  Gap  Road,  in  the  Townships  of 
Livingston  and  Milburn,  extending  from 
Northfleld  Road,  Livingston,  to  the  Morris 
Turnpike,  a  distance  of  about  four  miles. 

The  proposals  to  be  submitted  to  the  Com- 
mittee on  Thursday.  June  11th.  at  11  A.  M., 
at  the  office  of  the  Committee.  196  Market 
St.,  Newark,  N.  J.,  and  at  no  other  time  or 
place  :  each  road  to  be  bid  for  separately. 

Each  proposal  to  be  accompanied  with  a 
certified  check  for  one  thousand  ($1,000)  dol- 
lars, as  surety  for  the  execution  of  the  nec- 
essary contract,  and  is  to  be  indorsed  on  the 
outside  with  the  name  of  the  bidder  and  the 
work  proposed  to  t>e  done. 

Flans  and  specifications  may  be  seen  at  the 
above  office. 

The  committee  reserve  the  right  to  reject 
any  or  all  bids. 

THOMAS  McGOWAN,  Director. 


U.  S.  ENGINEER  OFFICE.  NEW  LON- 
don.  Conn.,  May  21,  1903. — Sfaled  proposals, 
in  triplicate,  for  extending  breakwater  at  New 
Haven,  Conu.,  will  be  received  here  until  12 
noon,  June  22.  1903,  and  then  publicly 
opened.  Information  on  application.  CHAS. 
F.   POWELL,  Maj.,  Engrs. 

U.  S.  ENGINEER  OFFICE.  812  ST.  PAUL 
St.,  Baltimore,  Md..  -May  21.  1903. — Sealed 
proposals  for  dredging  in  Patapsco  River, 
Maryland,  w-ill  be  received  until  noiur.  June 
22,  1903,  and  then  opened.  SiieclHcatlons, 
blank  forms  and  Information  furnished  on  ap- 
plication.    CIIAS.  J.   ALI.KN.  l.t    Col..  Engrs. 


Additional   Proposal   Advertisements 

are  printed  on  pages 
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A  Typical  Modern  Steel  Plant. 


It  is  rarely  the  good  fortune  of  a  metallurgi- 
cal engineer  to  be  retained  in  connection  with 
a  steel  plant  every  portion  of  which  can  he  laid 
out  In  the  light  of  the  latest  experience  and 
most  satisfactory  theories.  Most  steel  works 
must  be  constructed  around  some  existing 
plant,  to  the  peculiarities  of  which  It  Is  neces- 
sary to  make  the  designs  conform,  oftentimes 
to  the  disadvantage  of  the  new  works  from  an 
economical  point  of  view.  No  such  hindrances 
were  in  the  way  of  the  builders  of  the  Lacka- 
wanna Steel  Works  at  Buffalo,  portions  of 
which  are  now  in  operation.  Here  all  the  ad- 
vantages of  an  admirable  site,  ample  capital 
and  a  staff  of  ripe  experience  In  steel  making 
were  combined  with  a  sort  of  progressive  con- 
servatism on  the  part  of  the  management  which 
has  resulted  in  a  plant  that  may  truly  be  termed 
typical  of  the  latest  features  of  steel  making 
In  this  country  and  abroad.  Accordingly  The 
Engineering  Record  takes  pride,  which  it  trusts 
its  readers  will  consider  pardonable,  in  begin- 
ning on  page  568  of  this  issue  the  first  of  a 
series  of  articles  on  this  great  industrial  enter- 
prise, about  which  so  much  has  been  said  and 
so  little  is  definitely  known. 

One  fact  will  impress  the  reader  strongly  as 
he  becomes  acquainted  with  the  features  of 
the  works,  and  that  is  the  wide  range  of  spe- 
cialists whose  labors  have  contributed  indirect- 


ly to  making  the  plant  what  it  is.  The  power 
house  is  provided  with  blast-furnace-gas  en- 
gines originally  designed  in  Germany,  but  made 
in  this  country  under  the  direction  of  a  special- 
ist in  such  machinery.  The  blowing  engines 
and  the  electric  generators  were  designed  by 
the  engineering  staffs  of  firms  which  have 
made  such  apparatus  a  specialty.  The  coal 
and  ore  handling  devices  are  the  work  of  other 
specialists,  and  the  same  is  true  of  the  great 
pumping  plant,  the  air  compressors,  the  elec- 
tric motors  employed  for  running  all  the  ma- 
chine tools;  in  fact,  throughout  the  plant  the 
idea  is  everywhere  forced  upon  an  observer 
acquainted  with  some  of  the  old  steel  works 
that  here,  in  a  truly  modern  steel  plant,  the 
problem  of  the  designers  has  been  to  bring  to- 
gether in  the-  best  way  for  economical  opera- 
tion the  various  appliances  suited  for  the  pur- 
pose which  a  host  of  specialists  have  spent  the 
best  part  of  their  lives  in  perfecting.  In  steel 
works  still  in  operation,  although  dating  from 
an  early  period  of  the  industry,  it  will  often  be 
found  that  a  large  part  of  the  plant  was  de- 
tailed by  one  or  two  men  working  for  the  own- 
ers on  a  salary  basis.  That  the  works  they 
built  have  been  so  successful  Is  a  great  tribute 
to  their  mechanical  ability  and  foresight,  but 
no  one  can  desire  that  .the  conditions  under 
which  their  work  was  done  shall  ever  return. 
Such  an  industrial  enterprise  as  that  of  the 
Lackawanna  Steel  Company  represents  engi- 
neering of  a  far  higher  order,  and  while  won- 
dering at  the  achievements  of  former  days  it 
will  not  do  to  overlook  the  practical  advan- 
tages of  present  conditions,  which  enable  the 
manager  of  such  an  establishment  to  obtain  the 
best  Of  everything  without  any  bother  about 
the  details.  He  has  enough  to  do  in  determin- 
ing the  broad  outlines  of  such  an  enormous 
enterprise  and  in  seeing  that  all  construction 
progresses  smoothly  and  harmoniously  toward 
the  desired  end. 

A  study  of  these  articles  will  prove  again, 
what  The  Engineering  Record  has  long  empha- 
sized in  its  editorial  columns,  that  the  engi- 
neer of  to-day  must  devote  a  part  of  his  time 
to  a  systematic  study  of  the  new  devices  which 
are  being  brought  out  by  companies  making  a 
specialty  of  certain  lines  of  machinery.  The 
time  is  past  when  the  designing  engineer  can 
wait  until  he  has  been  retained  for  a  given 
work  before  he  investigates  the  latest  produc- 
tions of  these  manufacturers.  Some  of  the 
younger  members  of  the  profession  are  in- 
clined at  first  to  regard  with  suspicion  the  in- 
formation obtained  from  business  houses,  but 
as  they  gain  experience  they  learn  to  modify 
this  view  and  to  lean  more  and  more  on  the 
people  whose  whole  success  depends  on  being 
able  to  provide  appliances  for  them  that  are 
better  than  they  can  secure  of  their  own  in- 
itiative. 


The  Conditions  at  the  New  Croton  Dam. 


Much  interest  of  a  somewhat  intense  sort  has 
lately  been  aroused  in  New  York  City  regard- 
ing the  disclosures  of  the  foundation  bed  on 
which  will  rests  the  new  masonry  portion  of  the 
new  Croton  dam  designed  to  displace  the  em- 
bankment with  core  wall  originally  contem- 
plated for  the  southerly  end  of  the  structure. 
It  will  be  remembered  that  this  core  wall  and 
embankment  portion  had  been  partially  con- 
structed when  the  committee  of  experts,  con- 
sisting of  Messrs.  Elnathan  Sweet,  J.  J.  R. 
Croes  and  Edwin  F.  Smith,  were  appointed  to 
consi-der  the  advisability  of  substituting  ma- 
sonry for  the  combination  structure,  and  that 
they  reported  in  favor  of  that  procedure. 
Early  this  spring,  when  the  removal  of  the 
embankment  and  core  wall  had  sufficiently  pro- 


gressed to  disclose  the  foundation  bed  of  the 
latter,  large  quantities  of  disintegrated  lime- 
stone were  found.  The  consistency  of  this  dis- 
integrated material  was  reported  to  be  that  of 
light  brown  sugar.  In  other  words  the  lime- 
stone had  practically  changed  to  sand  in  many 
places  over  considerable  areas  and  to  unknown 
depths  in  the  bed  rock. 

Inasmuch  as  the  new  Croton  reservoir  formed 
by  the  dam  will  be  urgently  required  in  the  Im- 
mediate future  for  the  water  supply  of  New 
York  City,  and  as  the  dam  is  probably  the  most 
prominent  modern  masonry  structure  of  its 
class,  the  unexpected  revelation  of  badly  dis- 
integrated rock  under  the  southerly  portion  has 
centered  upon  the  work  an  extraordinary 
amount  of  interest  both  on  the  part  of  civil 
engineers  and  the  general  public  of  New  York 
City.  As  an  incident  of  this  sort  is  always  apt 
to  be  exaggerated  or  even  grossly  mis-stated  in 
the  public  prints.  The  Engineering  Record  has 
taken  pains  to  secure  accurate  information 
before  making  editorial  comment  upon  a  matter 
of  so  much  public  and  technical  Importance.  It 
is  the  purpose  in  these  comments  to  treat  the 
actual  conditions  existing  at  the  site  of  the 
dam  without  regard  to  any  other  consideration 
than  those  conditions.  The  events  which  led  to 
the  change  of  plans  have  already  been  set  forth 
Impartially  and  accurately  in  the  past  issues  of 
this  journal,  and  they  need  to  be  neither  re- 
stated nor  discussed  at  this  time. 

About  300  feet  in  length  at  southerly  end  of 
the  new  Croton  dam  was  originally  in- 
tended to  he  of  embankment  and  core  wall,  the 
maximum  height  of  core  wall  at  Its  junction 
with  the  main  masonry  dam  being  about  150 
feet.  This  is  the  portion  recommended  by  the 
board  of  experts  to  be  reconstructed  in  masonry. 
The  removal  of  this  partially  constructed  em- 
bankment and  core  wall  has  not  yet  been  com- 
pleted, but  the  disintegrated  limestone  already 
alluded  to  has  been  uncovered.  The  deepest 
portion  of  the  core  wall  is  still  in  place,  and, 
hence,  what  will  be  disclosed  by  its  removal 
cannot  be  definitely  stated.  It  appears,  how- 
ever, as  if  the  worst  portion  of  the  disintegrated 
rock  is  found  at  a  higher  elevation  in  the  face 
of  the  hill  at  the  southerly  end  of  the  dam  and 
under  a  comparatively  shallow  part  of  the  latter. 
Obviously  no  part  of  a  masonry  dam  could 
properly  be  founded  upon  such  material,  espe- 
cially if  the  dam  must  perform  a  duty  so  im- 
perative to  the  safety  and  welfare  of  a  great 
city  as  the  new  Croton  dam.  It  is  a  simple 
matter  to  remove  such  soft  material  in  order  to 
reach  solid  and  durable  bed  rock.  That  is  a 
regular  procedure  and,  indeed,  it  was  followed 
with  scrupulous  care  in  prepa,rlng  the  founda- 
tion for  this  great  masonry  structure,  as  was 
described  in  the  "Transactions"  of  the  Ameri- 
can Society  of  Civil  Engineers  for  1900  by  Mr. 
Chas.  S.  Gowen,  M.  Am.  Soc.  C.  E.,  in  his  paper, 
"The  Foundations  of  the  New  Croton  Dam." 
The  removal  of  this  disintegrated  material  will 
necessarily  increase  the  cost  of  the  new  ma- 
sonry work  by  increasing  its  volume,  and. 
what  is  even  more  unfortunate,  will  defer  the 
completion  of  the  dam  and  the  date  at  which 
the  much-needed  reservoir  can  be  used.  These 
features  of  the  situation,  however,  cannot  be 
avoided,  and  they,  must  be  accepted  as  inevitable 
results  of  the  situation.  The  Aqueduct  Com- 
missioners should  realize  the  necessity  of  has- 
tening the  completion  of  the  work  to  the  utmost 
of  their  power.  To  expedite  the  work  is  their 
imperative  duty,  the  responsibilities  of  which 
are  most  pressing. 

One  of  the  gravest  questions  arising  in  con- 
nection with  these  disclosures  is  whether  the 
disintegration  of  the  limestone  is  an  old  one  or 
whether  it  Is  now  going  on  at  a  sensible  rate. 
The  answer  to  this  question  can  doubtless  be 


566 

made  by  the  two  eminent  geologists  whom  the 
Aqueduct  Commissioners  have  wisely  called  to 
their  assistance.  On  the  other  hand,  much  un- 
necessary apprehension  has  been  stirred  up  In 
the  daily  press  in  a  sensational  way  by  suggest- 
ing that  the  disintegration  is  of  great  depth  and 
may  extend  under  the  main  masonry  work  of 
the  dam  already  in  place.  There  is  no  ground 
whatever  for  such  sensational  statements.  A 
perusal  of  Mr.  Gowen's  ps^per  will  show  that  the 
foundation  of  the  main  fnasonry  structure  was 
prepared  with  extraordinary  care  and  that  all 
possible  precautions  were  taken  to  remove  dis- 
integrated material  as  well  as  to  fill  solidly 
with  concrete  every  crevice  or  fissure  found. 
It  will  obviously  be  necessary  at  the  present 
time  to  satisfy  public  apprehension  by  actual 
examination  of  the  bed  rock  across  the  entire 
valley  immediately  adjacent  to  the  dam  so  as 
to  set  at  rest  absolutely  any  possible  question 
as  to  complete  stability  of  any  part  of  the 
structure.  There  are  methods  of  accomplishing 
this  end  neither  very  costly  nor  very  time  con- 
suming. There  need  be  no  uneasiness  on  the 
part  of  the  public  as  to  the  excellence  or  stabil- 
ity of  the  work  when  completed.  Neither  the 
construction  of  the  new  part  of  the  dam  nor  the 
re-examination  of  the  bed  rock  of  the  old  in- 
volves operations  of  special  difficulty  or  which 
are  not  well  known  in  the  foundation  operations 
of  civil  engineers.  It  is  only  necessary  to  fol- 
low carefully  and  with  due  consideration  of  all 
the  local  features  Involved  such  procedures  as 
are  commonly  employed  in  the  larger  founda- 
tion works  of  dams  and  other  structures. 

There  are  certain  general  features  of  engi- 
neering experience  which  ought  also  to  be  real- 
ized by  the  public  much  more  thoroughly  than 
is  commonly  the  case.  A  civil  engineer  re- 
sponsible for  such  a  great  work  as  this  dam  is 
confronted  by  most  serious  conditions  on  both 
hands;  on  the  one  he  must  attain  complete 
security  for  the  structure,  and  on  the  other  he 
is  expected  to  accomplish  that  result  with  the 
greatest  possible  economy.  In  foundation 
operations  of  magnitude  he  is  frequently  com- 
pelled to  deal  with  the  most  obscure  and  com- 
plicated conditions  which  can  ever  confront  an 
engineer.  The  discharge  of  such  difficult  duties 
sometimes  requires  a  partial  change  of  plans 
impossible  to  be  anticipated  by  any  human  pre- 
vision. No  one  can  intelligently  contemplate 
the  perplexities  of  these  conditions  without 
wondering  why  the  disclosures  made  in  the 
progress  of  great  foundation  works  do  not  more 
frequently  frustrate  original  plans. 


The  Pennsylvania  Good  Roads  Law. 


It  is  a  rather  interesting  fact  that,  although 
the  active  agitation  for  a  law  giving  aid  to  high- 
way improvements  in  Pennsylvania  was  begun 
many  years  ago,  it  bore  no  fruit  until  this  year. 
Other  States  which  took  up  the  subject  at  a 
later  date  have  been  enjoying  the  advantages 
of  such  laws  for  some  years,  yet  definite  action 
was  deferred  for  a  long  time  in  Pennsylvania. 
The  strength  of  the  agitation  was  noteworthy. 
which  made  the  delay  in  obtaining  the  desired 
results  all  the  more  surprising.  Over  twelve 
years  ago  a  committee  of  Philadelphia  gentle- 
men decided  to  call  attention  to  the  subject  by 
offering  a  series  of  prizes  for  the  best  essays 
on  road  improvement,  the  first  of  $400,  the  sec- 
ond of  $200  and  the  third  of  $100.  This  com- 
mittee included  such  well-known  men  as  George 
B.  Roberts,  Jay  Cooke,  Joseph  Wharton,  George 
W.  Childs,  A.  J.  Cassatt,  John  H.  Converse, 
John  Sellers,  Jr.,  and  John  Ijowber  Welsh.  A 
number  of  good  papers  were  received,  the  first 
prize  going  to  Mr.  Henry  Irwin  of  the  engineer- 
ing staff  of  the  Canadian  Pacific  Railway.    The 
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essays  were  printed  In  a  book,  sold  at  a  nominal 
price,  and  for  some  time  the  local  press  printed 
reviews  and  extracts  from  them  which  called 
attention  to  the  subject.  At  a  little  later  date 
the  Engineers'  Society  of  Western  Pennsyl- 
vania took  up  the  subject,  and,  by  means  of 
papers  and  discussions,  showed  conclusively  the 
lack  of  adequate  highways  worthy  of  the  name 
in  the  Pittsburg  district.  This  society  kept  up 
the  agitation  at  irregular  Intervals  and  must 
be  credited  with  doing  good  missionary  work. 
But  for  a  long  time  the  seed  sown  by  these 
organizations  and  other  interested  parties  fell 
on  apparently  barren  soil.  On  the  whole,  it 
may  have  been  just  as  well  that  this  was  so, 
for  the  State  has  had  the  advantage  of  numer- 
ous precedents  and  of  accumulated  experience 
elsewhere,  in  preparing  its  new  law  on  the 
subject. 

This  law  places  the  administration  of  all 
State  highway  matters  in  the  hands  of  a  com- 
missioner appointed  by  the  governor.  The 
commissioner  must  be  a  "competent  civil  en- 
gineer experienced  In  the  construction  and 
management  of  improved  roads,"  and  he  must 
give  all  his  time  to  the  work,  for  which  he 
draws  a  salary  of  $3,500  a  year.  His  staff  con- 
sists of  an  assistant,  who  must  possess  the 
same  qualifications  as  the  commissioner,  a  chief 
clerk  and  a  stenographer.  His  offices  are 
located  in  the  capitol  at  Harrisburg,  and  must 
be  open  at  all  reasonable  times. 

The  initiative  toward  securing  State  aid  must 
be  taken  by  the  commissioners  of  the  county 
where  it  is  desired.  They  take  this  step  by 
preparing  a  description  of  the  road  which  needs 
improvement,  and  submitting  it  with  all  the 
needful  drawings  to  the  commissioner.  He 
investigates  the  matter,  and  if  the  project 
meets  his  approval  he  prepares  a  detailed  re- 
port on  the  cost  and  proper  methods  of  carry- 
ing out  the  work.  This  report  is  sent  to  the 
county  commissioners  and  the  highway  officials 
of  the  townships  in  which  the  road  lies.  If 
these  local  authorities  consider  it  advisable  to 
go  ahead  with  the  Improvement  after  receiving 
the  commissioner's  statement  of  the  character 
of  the  work  for  which  State  aid  will  be  given, 
then  the  project  Is  adopted  for  execution  as 
soon  as  the  funds  are  forthcoming,  two-thirds 
from  the  State  appropriation  and  one-third 
from  the  county  and  the  townships.  The  ap- 
propriation must  be  spent  among  the  several 
counties  in  proportion  to  the  length  of  town- 
ship and  county  roads  they  contain,  but  if  any 
coiinty  does  not  call  within  two  years  for  the 
amount  to  its  credit,  the  sum  may  be  used  else- 
where. Not  less  than  a  quarter  of  a  mile  of 
road  can  be  built  under  State  aid  at  any  one 
place,  and  the  roadway  must  be  at  least  12  feet 
wide. 

The  engineering  features  of  the  work  are  left 
In  the  hands  of  the  commissioner,  while  con- 
struction will  all  be  done  by  contract,  any  town- 
ship having  the  privilege  of  bidding  for  the 
work  within  its  boundary.  One  peculiar  clause 
in  the  back  part  of  the  act  leaves  the  selection 
of  the  material  to  be  employed  in  the  improve- 
ment of  the  road  in  the  hands  of  the  county 
commissioners,  which  is  a  dangerous  power  to 
leave  with  inexperienced  men.  The  mainte- 
nance of  the  improved  roads  is  entrusted  to 
the  township  authorities,  and  the  commissioner 
is  allowed  to  give  some  financial  assistance  for 
this  work  where  it  is  needed. 

The  appropriation  which  has  been  made  for 
carrying  out  this  act  is  $6,500,000,  of  which 
$500,000  Is  available  in  the  present  year,  the 
same  sum  next  year,  $1,250,000  during  the  third 
year  and  the  same  sura  the  fourth  year,  and 
$1,500,000  during  each  of  the  last  two  years. 

It  will  be  seen  from  this  very  brief  outline  of 
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the  act  that  its  purpose  has  apparently  been 
to  combine  the  good  features  of  the  Massa- 
chusetts, New  Jersey  and  New  York  acts,  and 
to  avoid  some  of  the  sources  of  complaint 
against  them.  The  organization  of  the  depart- 
ment is  based  on  that  of  New  Jersey,  but  is 
more  elaborate,  and  it  will  be  interesting  to  see 
whether  such  an  organization  is  ample  for  the 
State  road  work  in  a  commonwealth  of  the  size 
and  diversity  of  topography  of  Pennsylvania. 
Only  experience  can  settle  this  question.  The 
experiment  will  be  watched  with  interest  from 
all  over  the  country,  and  in  some  respects  the 
results  will  be  of  the  greatest  value  in  assisting 
other  States  where  laws  for  the  same  purpose 
are  under  discussion.  It  has  long  been  asserted 
that  the  Massachusetts  organization  was  too 
cumbersome,  and  that  the  New  Jersey  system 
was  tried  under  conditions  which  made  it  im- 
possible to  predict  its  value  for  a  larger  State, 
while  the  New  York  system  was  adapted  to  the 
office  of  the  State  Engineer  and  Surveyor,  but 
useless  in  a  State  without  such  a  department 
already  extant. 


Notes  and  Comments. 


An  International  Competition  has  been  an- 
nounced by  the  Austrian  Minister  of  Com- 
merce for  designs  for  a  ship  lock  with  a  lift 
of  35.9  meters  for  the  Danube-Oder  canal.  The 
boats  to  be  handled  are  assumed  to  have  maxi- 
mum dimensions  of  67  meters  length,  8.2 
meters  beam  and  1.8  meters  draft.  The  designs 
must  provide  for  thirty  lockages  in  each  direc- 
tion in  twenty-four  hours.  Prizes  of  100,000, 
75.000  and  50,000  crowns  are  offered.  The  com- 
petition closes  on  March  31,  1904. 


Water  Waste  has  reached  such  a  serious  stage 
in  Chicago  that  the  Chief  of  Police  has  issued 
orders  for  the  arrest  of  all  persons  found  vio- 
lating the  ordinance  which  restricts  lawn 
sprinkling  to  a  couple  of  hours  early  In  the 
morning  and  four  in  the  evening.  The  loss  of 
pressure  in  apartment  houses  in  some  parts  of 
the  city  is  causing  the  tenants  much  inconveni- 
ence awd  the  landlords  considerable  worry,  for 
the/  cannot  expect  to  rent  quarters  without  a 
good  water  supply.  The  city  engineer  is 
blamed  for  much  of  the  trouble,  and  he  admits 
that  the  situation  is  serious.  In  his  opinion  the 
remedy  to  be  applied  first  is  to  check  the  waste, 
in  which  view  he  deserves  the  approval  of  all. 
By  the  immediate  introduction  of  meters  on  all 
Iiroperties  where  persistent  waste  is  detected, 
by  the  investigation  of  the  condition  of  the 
street  mains,  which  will  often  reveal  great 
losses  of  water  through  causes  that  would  not 
be  revealed  without  such  a  search,  and  by 
arousing  a  general  appreciation  of  the  dangers 
attending  a  shortage  of  water,  the  authorities 
can  reduce  the  losses  without  having  to  recom- 
mend the  introduction  of  a  universal  meter  sys- 
tem, which  will  probably  be  impossible  in  Chi- 
cago at  present,  even  if  it  should  be  desirable. 


An  Ancient  Bridge,  at  Binghamton.  N.  Y'.,  suc- 
cumbed on  May  20,  to  the  combined  effects  of 
progressive  corrosion  and  heavy  overloading, 
and  dropped  an  electric  car  and  its  crew 
and  six  passengers  into  the  icy  waters  be- 
low. The  structure  had  outlived  its  useful- 
ness by  many  years,  and  had  entered  upon  that 
dangerous  period  of  a  bridge's  existence  during 
which  it  carries  without  a  tremor  the  heaviest 
class  of  loads  and  then  falls  under  a  compara- 
tively light  weight.  A  few  days  before  the  acci- 
dent, a  heavy  engine  and .  a  Hayes  truck  had 
passed  over  it  at  a  gallop  on  their  way  to  a 
fire,  imposing  a  much  greater  strain  than  that 
due  to  the  electric  car  which  finally  brought  it 
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down.  City  Engineer  S.  E.  -Monroe  reported  a 
year  ago  that  the  bridge  was  dangerous  and 
should  be  replaced  immediately. 


The  East  Pittsburg  works  of  the  Westing- 
house  Electric  and  Manufacturing  Company  are 
now  available  and  is  expected  to  increase  the 
furnish  a  floor  space  equal  to  two-thirds  of  that 
now  available  and  Is  expected  to  increase  the 
company's  capacity  50  per  cent.  The  construc- 
tion of  this  large  addition  is  a  particularly  in- 
teresting indication  of  the  state  of  the  elec- 
trical industry,  because  it  was  only  two  years 
ago  that  the  same  works  had  their  space 
doubled.  About  that  time  the  company's  cap- 
ital stock  was  increased  from  $15,000,000  to 
$25,000,000  and  $3,000,000  of  the  additional 
shares  were  issued.  It  is  now  proposed  to  issue 
$4,500,000  more  shares  to  provide  additional 
working  capital  and  meet  the  expenditures  for 
the  addition  to  the  company's  plant.  In  the 
circular  of  President  Westinghouse  an- 
nouncing the  stock  issue,  he  states  that  the 
net  earnings  from  manufacturing  operations 
during  the  last  year,  including  those  of  sub- 
sidiary companies,  exceed  20  per  cent,  on  the 
outstanding  shares. 


The  Municipal  Electric  Lighting  Plant  which 
Mr.  Robert  G.  Monroe,  commissioner  of  water 
supply,  gas  and  electricity  of  New  York,  has 
been  trying  in  vain  to  receive  authority  to  con- 
struct, is  the  subject  of  a  recent  report  by  Dr. 
Gary  T.  Hutchinson.  He  states  that  in  the  Bor- 
oughs of  Manhattan  and  the  Bronx  there  are 
now  in  public  service  5,000  arc  lights  and  the 
equivalent  of  160,000  incandescent  lamps  of 
16  candle  power.  The  number  of  arc  lights 
ought  to  be  doubled,  he  states,  and  in  estimat- 
ing the  cost  of  a  new  plant  he  provides  for 
such  an  increased  capacity.  He  concludes  that 
the  cost  of  such  a  service  from  a  municipal  sta- 
tion, such  as  ho  recommends,  would  be  practi- 
cally half  of  the  present  charges.  In  arriving 
at  his  figures  he  makes  no  allowance  for  "lost 
taxes,"  and  his  estimates  "are  based  on  the  as- 
sumption of  economical  construction  on  a  cash 
basis  and  of  competent  and  economical  man- 
agement." As  these  assumptions  are  at  the 
bottom  of  much  of  the  controversy  concerning 
a  municipal  plant,  it  is  difficult  to  see  how  the 
report  has  advanced  the  project  very  materi- 
ally. 


The  Refuse  Fuel  Schemes  of  Dr.  Woodbury, 
head  of  the  New  York  Street  Cleaning  Depart- 
ment, have  dropped  out  of  the  newspapers 
lately.  The  last  idea  which  was  urged  in  con- 
nection with  this  subject  was  the  desirability 
of  compressing  the  refuse  into  little  bundles 
and  selling  them  to  the  large  power  plants  of 
the  city.  There  were  some  astonishing  figures, 
printed  as  "official,"  concerning  the  fuel  value 
of  this  stuff,  but  anyone  who  took  the  pains  to 
see  the  apparatus  employed  in  the  experiment 
would  not  regard  the  results  as  of  much  re- 
liability. City  refuse  of  certain  classes  is  a  fair 
fuel ;  this  is  well  known  through  repeated  trials 
here  and  abroad,  and  all  that  Dr.  Woodbury's 
tests  showed  was  that  such  refuse  existed  in 
New  Yorli,  which  was  also  well  known. 


Engineering  Education  must  certainly  be  at- 
tracting widespread  attention  if  the  amount  of 
oral  and  written  discussion  it  is  receiving  can 
be  taken  as  a  reliable  indication.  The  Insti- 
tution of  Mechanical  Engineers  of  Great  Brit- 
ain recently  discussed  an  elaborate  paper  on 
the  subject,  and  in  the  issue  of  the  London 
"Engineer"  received  this  week  there  is  a  long 
contribution  on  the  subject  from  Prof.  Robert 


H.  Smith.  It  is  interesting  to  notice  the  stress 
he  lays  on  subjects  mentioned  lately  In  The 
Engineering  Record.  Concerning  the  study  of 
English  he  writes,  "much  of  the  poor  result 
from  English  engineering  colleges  is  due  to  this 
ignorance  of  correct  language,"  which  he  calls 
"brutal  ignorance"  in  another  place.  With  re- 
gard to  business  training,  his  idea  is:  "We  very 
much  need  courses  of  systematic  lectures  on 
costs  and  cost  accounts,  general  factory  ac- 
counts, economy  of  production,  works  organiza- 
tion and  management.  To  leave  a  knowledge 
of  these  important  matters  to  be  scrambled  for 
by  hook  or  by  crook,  by  fair  means  or  foul 
means,  is  effective  neither  in  producing  sound, 
safe  estimates  nor  in  creating  good  moral  tone 
and  character.  Equally  much  needed  are 
courses  of  lectures  on  commercial  and  indus- 
trial law  and  custom,  and,  for  some  students, 
parliamentary  practice."  In  considering  such 
comments  the  question  naturally  arises  whetlier 
the  average  course  in  a  technical  school  is  not 
so  full  of  well-assorted  subjects  already  that  the 
addition  of  more  will  produce  an  injurious 
rather  than  a  beneficial  effect.  The  observa- 
tion of  competent  critics  seems  to  indicate  that 
the  use  of  good  language  and  the  adoption  of 
business  habits  are  best  taught  by  the  example 
set  by  the  entire  body  of. teachers  rather  than 
by  the  precepts  of  a  single  instructor. 


The  Comprehensive  Paving  Project  on  which 
the  city  of  Harrisburg,  Pa.,  has  entered  was 
the  subject  of  an  important  report  by  Mr.  Nel- 
son P.  Lewis,  chief  engineer  of  the  Board  of 
Estimate  and  Apportionment  of  New  York.  In 
the  course  of  this  important  document,  the 
author  makes  some  statements  concerning  the 
laying  of  bituminous  macadam  by  inexperienced 
parties  which  are  so  eminently  sound  that  they . 
are  here  reprinted:  "I  notice  that  your  City 
Engineer  has  prepared  specifications  for  bitu- 
minous macadam  other  than  Warren's,  although 
they  both  call  for  work  which  is  identical,  ex- 
cept that  the  names  of  the  Warren  Brothers' 
bituminous  cements  are  omitted  in  the  one.  I 
do  not  think  it  would  be  wise  to  use  such  speci- 
fications. I  have  already  expressed  the  opin- 
ion that  Warren's  pavement  might  properly  be 
given  a  fair  trial.  No  one  is  so  deeply  inter- 
ested in  its  success  as  its  inventors  and  pro- 
moters; other  contractors  would  doubtless  be 
glad  to  see  It  a  failure.  If,  then,  your  city 
officers  decide  to  lay  a  reasonable  amount  of 
it,  the  results  obtained  would  be  conclusive 
only  if  it  were  laid  by  its  friends.  Failure 
would  be  invited  if  it  were  laid  by  those  whose 
interests  are  inimical  to  its  success."  Pave- 
ments of  this  type  can  only  be  laid  successfully 
by  skilled  men,  using  the  best  materials  and 
working  under  competent  superintendents.  If 
any  reports  of  failures  of  bitulithic  pavement 
are  heard,  an  investigation  will  probably  show 
that  the  trouble  was  due  to  the  work  being  done 
in  a  manner  contrary  to  the  practice  of  the 
people  who  have  developed  the  type  of  con- 
struction. Condemnation  of  such  construction 
because  of  the  failure  of  work  which  was  built 
in  imitation  of  it  but  was  not  the  true  type  is 
manifestly  unjust. 


The  Inspection  of  Paving  Work  is  also  a  sub- 
ject on  which  Mr.  Lewis  lays  particular  stress. 
His  experience  of  many  years  in  charge  of  the 
street  improvements  of  a  large  city  where  pav- 
ing problems  were  complicated  makes  his  ad- 
vice on  inspection  particularly  valuable.  "Suc- 
cessful results  in  carrying  out  the  extensive 
improvements  contemplated,"  he  reports,  "will 
depend  largely  upon  the  intelligent  supervision 
and  inspection  given  to  the  work  during  its 
progress.     The  mere  presence  of  an  inspector 


on  every  block  will  not  Insure  good  workman- 
ship. It  is  important,  however,  that  every  de- 
tail of  construction  be  constantly  watched,  the 
sub-grading,  the  mixing  of  concrete,  the  setting 
of  curb,  the  temperature  of  every  load  of 
asphalt,  the  rolling  of  broken  stone  and  wear- 
ing surface,  their  proper  thickness,  the  careful 
culling  of  brick — each  one  of  these  are  con- 
stantly necessary  to  Insure  that  the  city  is  get- 
ting what  it  is  paying  for.  Several  thousand 
dollars  saved  on  inspection  will  be  likely  to 
cost  the  city  many  thousands  in  subsequent 
repairs.  Special  expert  advice  on  the  asphalt 
mixtures  is  also  of  the  utmost  importance." 
In  writing  these  comments,  the  author  probably 
had  no  intention  of  reflecting  on  the  desire  of 
a  contractor  for  such  work  to  evade  any  of  his 
obligations.  His  intention  was  probably  to  in- 
dicate that  the  best  of  inspection  is  necessary 
under  all  conditions.  The  successful  laying  of 
pavements  depends  on  strict  attention  to  so 
many  little  details  of  seeemingly  trifling  im- 
p6rtance,  that  the  natural  tendency  of  some 
laborers  to  be  careless  must  be  watched  and 
checked  by  contractor  as  well  as  engineer.  The 
contractor,  in  fact,  is  in  a  considerable  meas- 
ure dependent  for  his  reputation  on  the  faithful 
work  of  laborers,  and  every  good  contractor 
will  welcome  plenty  of  intelligent  inspection 
because  it  will  make  his  own  supervision  of  the 
construction  less  arduous. 


One  of  the  Youngest  Consulting  Engineers  in 
New  York,  who  has  been  practising  for  him- 
self less  than  three  years,  but  already  is  In 
charge  of  the  designs  and  construction  of  new 
works  costing  about  $12,000,000,  besides  serv- 
ing as  the  chief  engineer  of  a  large  "trust" 
operating  over  twenty  industrial  establish- 
ments, was  recently  asked  what  was  the  main 
secret  of  his  remarkable  success.  After  think- 
ing some  time,  for  the  question  came  from  a 
man  at  the  head  of  great  enterprises  and  a 
probable  client  in  the  future,  this  engineer  an- 
swered that  his  success  was  probably  due  to 
the  observance  of  two  rules.  The  first  of  these 
was  that  it  was  easier  and  cheaper  to  correct 
a  few  lines  on  a  drawing  board  than  to  tear 
down  masonry  or  reconstruct  steam  piping. 
The  second  rule  was  never  to  do  anything  him- 
self that  he  could  hire  an  assistant  to  do  satis- 
factorily. Everything  in  his  office  that  is  capa- 
ble of  standardization  has  been  gone  over  re- 
peatedly until  most  details  of  construction  and 
specification  requirements  need  receive  no  fur- 
ther attention.  Their  use  in  any  new  work  is 
merely  a  matter  of  blue-printing  and  type-writ- 
ing. In  a  recent  large  industrial  proposition 
submitted  to  him,  he  found  it  unnecessary  to 
draw  a  single  line  personally,  and  probably 
two-thirds  of  the  designs  were  copied  from 
sheets  of  standard  details.  His  personal  atten- 
tion was  needed  only  for  the  general  layout  of 
the  different  buildings,  by  which  the  desired 
output  was  obtained  with  a  minimum  of  fixed 
and  operating  charges.  Although  this  engineer 
has  so  little  oversight  of  the  details  of  his  work, 
it  must  not  be  thought  that  he  does  not  under- 
stand them.  After  graduating  from  a  technical 
school  eleven  years  ago,  he  served  for  several 
years  in  a  lazy  position,  where  he  was  sure  of 
$1,800  a  year  for  life,  but  not  much  else.  So  he 
threw  this  up  and  went  to  work,  for  nothing 
at  all  at  first,  in  the  designing  room  of  an  en- 
gineer for  industrial  undertakings.  He  worked 
his  way  through  each  branch  of  this  specialty 
in  turn,  hydraulic  and  mechanical  engineering, 
mill  architecture  and  methods  of  construction, 
abandoning  each  when  he  was  acquainted  with 
it  to  begin  at  the  bottom  of  the  next  branch. 
He  never  hesitated  to  abandon  present  advan- 
tages to  gain  greater  things  later. 
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General  View  of  the  Lackawanna  Steel  Works,  from  the  Southwest. 


THE   WORKS  OF  THE   LACKAWANNA  STEEL  COMPANY. 


Part  I :    General  Description  of  the  Different  Parts  of  the  Plant  and  their  Purposes. 

(With  tuo-pagc  inset.) 


Many  large  steel  plants  have  been  formed  by 
gradual  extension,  keeping  pace  with  the  growth 
of  the  industry,  by  unsystematic  additions  to  a 
small  original  plant  built  many  years  ago  and 
designed  for  a  small  output  or  for  special  proc- 
esses. Others  are  remodeled  plants  at  first  in- 
tended for  wrought  and  cast  iron  only.  Conse- 
quently in  many  cases  the  final  arrangement  is 
not  satisfactory.  The  buildings  are  not  conve- 
niently arranged,  and  are  generally  cramped; 
different  elements  of  the  plant  are  not  in  proper 
relation  to  one  another,  and  difficult  and  ex- 
pensive operations  are  involved  in  the  transfer 
of  materials.  In  very  few  cases  are  all  of  the 
processes  of  steel  manufacture,  from  the  treat- 
ment of  the  raw  ore  to  the  delivery  of 
finished  shapes,  conducted  in  logical  sequence  in 
one  plant.  Therefore  works  designed  espe- 
cially to  eliminate  these  faults  and  to  compre- 
hend In  one  system  all  the  operations  of  mod- 
ern steel  making  are  of  much  interest  and  im- 
portance. One  of  the  largest  and  most  com- 
plete plants  of  this  kind  is  being  Installed,  near 
Buffalo,  by  the  Lackawanna  Steel  Company,  and 
will  be  described  In  this  and  succeeding  articles 
from  data  secured  by  the  staff  of  The  Engineer- 
ing Record  from  the  officers  of  the  company. 

History. — On  April  2,  1853,  the  Lackawanna 
Iron  &  Coal  Company  was  organized  to  operate 
anthracite  coal  mines  and  Iron  works  in  Scran- 
ton,  Pa.,  and  manufacture  merchant  Iron  from 
puddled  material.  Later  the  manufacture  of 
Iron  rails  was  taken  up  and  followed  by 
the  manufacture  of  steel  rails.  In  1881  the 
Scranton  Steel  Company  was  farmed  to  make 
Bteel  rails.  On  January  9,  1891,  the  Lacka- 
wanna Iron  &  Coal  Company  and  the  Scranton 
Steel  Company  were  consolidated  under  the 
name  of  the  Lackawanna  Iron  &  Steel  Company. 
On  February  1,  1899,  the  anthracite  coal  mines 
were  sold,  and  the  company  devoted  Itself  ex- 
clusively to  the  manufacture  of  steel  rails,  bil- 
lets and  merchant  iron,  with  a  total  output  of 
about  500,000  tons  per  annum.  The  company 
also  operated  three  blast  furnaces  in  Scranton 
and  two  at  Lebanon,  Pa.  On  Dec.  1,  1897, 
the  company  leased  the  two  Bird  Coleman  fur- 
naces, and  on  February  1,  1898,  one  blast  fur- 
nace at  North  Cornwall,  all  using  Cornwall  ore 
and  Connellsville  coke.  In  1899  it  was  decided 
to  remove  the  Scranton  works  to  Buffalo,  N.  Y., 
where  a  very  suitable  site  was  purchased;  and 
at  this  time  the  capital  stock  of  the  company 


was  increased  from  |3,750,000  to  |25,000,000.  In 
1902  the  Lackawanna  Steel  Company  was  incor- 
porated under  the  laws  of  the  State  of  New 
York,  with  a  capital  of  $40,000,000,  to  absorb  the 
Lackawanna  Iron  &  Steel  Company  and  the 
Lackawanna  Coal  &  Coke  Company,  the  latter 
owning  bituminous  coal  properties.  In  order 
to  be  independent  of  the  Connellsville  coke,  it 
was  decided  to  build  a  by-product  coke  oven 
plant  at  Lebanon,  Pa.,  to  supply  the  five  blast 
furnaces  in  that  district  with  coke  made  from 
coal  out  of  their  own  mines. 

Location  and  Characteristics. — The  Lacka- 
wanna Steel  Company  acquired  a  large  tract 
of  low  land  about  3%  miles  in  length 
and  nearly  %  mile  in  average  width  on  the 
shore  of  Lake  Erie,  about  4  miles  south  of  the 
City  Hall  at  Buffalo.  This  land  adjoins  the 
extremity  of  the  United  States  breakwater, 
which  affords  a  safe  and  commodious  harbor  at 
the  north  end  of  the  property.  Here  a  ship 
canal,  200  feet  wide  and  21  feet  deep,  be- 
low low  water,  and  4,000  feet  long  is  being  ex- 
cavated parallel  to  the  shore,  to  afford  entrance 
for  ore-bringing  vessels.  On  the  opposite  side  of 
the  property  a  railroad  has  been  constructed 
to  connect  with  the  twenty-six  trunk  and 
branch  roads  centering  in  Buffalo.  Excellent 
traffic  communication  is  thus  established  and 
competition  assured  which  secures  ample  ser- 
vice and  low  freight  .rates.  The  soil  is  muck, 
sand  and  clay,  so  that  most  of  the  foundations 
are  built  on  piles,  and  the  material  excavated 
from  around  the  pile  heads  is  used  for  filling 
the  adjacent  surface  to  the  grade  which  has 
been  established  at  a  level  about  8  feet  above 
the  average  original  level  or,  say,  10  feet  above 
the  datum,  mean  lake  water  level.  The  princi- 
pal characteristics  of  the  plant  are  its  com- 
pleteness, embracing  all  the  operations  of  cok- 
ing, smelting,  Bessemer  and  open  hearth  steel 
making,  and  rolling  heavy  and  light  rails,  bil- 
lets, shapes  and  plates;  the  storage  and  me- 
chanical handling  of  very  large  quantities  of 
ore,  pig  iron  and  coal;  special  facilities  for 
loading,  unloading,  transporting  and  handling 
great  quantities  of  heavy  materials  and  finished 
product;  utilization  of  by-products  and 
waste  heat;  economical  systems  of  power 
production  and  distribution;  systems  of  pneu- 
matic, hydraulic  and  electric  conduits;  exten- 
sive and  varied  applications  of  individual  elec- 
tric motors  to  many  kinds  of  tools  and  special 


operations;  large  and  well-equipped  auxiliary 
shops  for  the  construction  and  maintenance  of 
the  buildings,  equipment  and  tools  of  the  main 
plant;  extensive  accommodations  for  office  force 
and  workmen;  proximity  to  a  great  labor  mar- 
ket, and  exceptional  shipping  facilities.  The 
superiority  which  is  expected  to  give  this  plant 
an  Important  commercial  advantage  in  competi- 
tion with  other  steel  plants  depends  on  these 
characteristics;  on  the  arrangement  of  different 
sections  of  the  plant  so  as  to  avoid  rehandling 
of  materials  or  obstructions  in  service;  on  the 
division  of  apparatus  in  duplicate  units;  and 
especially  on  skill  and  experience  in  the  selec- 
tion and  adaptation  of  improved  methods  and 
details  of  operation  and  equipment  found  most 
advantageous  in  other  plants.  The  coke  ovens 
are  of  a  new  type;  the  method  of  storing  and 
handling  ore  was  especially  worked  out  for  this 
plant,  and  a  new  type  of  open  hearth  steel  fur- 
naces will  be  installed.  The  rolling  mill 
scheme  provides  for  the  use  of  two-high  re- 
versing rolls,  except  where  a  few  three-high 
mills,  previously  used  in  Scranton,  will  be  In- 
stalled. 

Arrangement. — The  governing  principle  of 
the  arrangement  of  the  whole  plant  is  the 
grouping  of  the  different  installations  for  the 
main  processes  in  comparatively  long  and  nar- 
row areas,  parallel  to  each  other  and  to  the  ship 
canal,  served  by  numerous  connected  lines  of 
longitudinal  and  belt  tracks.  Materials  move 
continuously  in  transverse  or  longitudinal  di- 
rections, and  are  transferred  from  one  division 
to  another  by  the  surface  lines  of  railroad. 
Starting  east  from  the  lake  shore  the  first  divi- 
sions are  consecutively  the  coke  ovens,  the  ore 
dock,  and  the  blast  furnaces,  in  all  of  which 
the  materials  are  moved  transversely  In  process 
of  manufacture.  Adjacent  to  the  blast  furnaces 
are  the  boiler,  blowing-engine  and  power  houses 
for  the  development  of  all  the  power  required 
for  the  entire  plant,  utilizing  the  waste  gases 
from  the  furnaces.  These  buildings  are  approx- 
imately in  the  center  of  the  plant,  and  on  the 
opposite  side  are  the  steel  furnaces  and  the 
rolling  mills,  in  two  longitudinal  rows,  one  for 
the  Bessemer  and  one  for  the  open  hearth.  In 
these  divisions  the  molten  Iron  Is  received  at 
the  north  end  and,  passing  continuously  south, 
without  being  interrupted  or  reversed.  Is  carried 
in  a  long  straight  path  through  all  the  processes 
of  manufacture.   The  finished  steel  Is  delivered 
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for  shipment  or  temporary  storage  at  the 
southern  extremity  of  the  plant.  In  the  north- 
east corner,  adjacent  to  the  steel  furnaces,  are 
located  the  foundry,  machine  shop  and  various 
auxiliary  shops  and  buildings  for  the  construc- 
tion and  maintenance  of  the  plant.  Near  them 
is  the  main  office,  and  at  the  opposite  end  of 
the  plant,  separated  from  it  by  the  highway 
along  its  eastern  boundary,  are  villages  of 
model  houses  for  the  workmen  and  for  •  the 
clerks  and  foremen.  The  arrangement  con- 
duces to  the  greatest  simplicity  and  convenience 
of  interchange  between  the  "different  depart- 
ments, and  the  most  advantageous  operation  of 
the  works  as  a  whole.  The  ultimate  construc- 
tion of  other  portions,  which  will  be  operated 
advantageously  as  built,  has  been  kept  in  mind, 
and  allowance  has  been  made  for  extension  to 
the  final  limits  provided  on  the  plan. 

The  lake  shore  is  protected  by  timber  crib- 
bing, and  the  space,  about  400  feet  wide  and 
2,500  feet  long,  between  it  and  the  ship  canal, 
is  occupied  by  the  coke  plant  and  served  by  a 
two-track  standard-gauge  belt 
line  railroad  and  a  parallel 
line  of  spur  tracks.  The 
southern  continuation  of  this 
area  is  devoted  to  coal  stor- 
age and  yards  for  coal  trains. 
Parallel  to  the  coke  plant  on 
the  opposite  or  eastern  side 
of  the  ship  canal  is  the  ore 
dock  270  feet  wide  which  will 
eventually  have  a  length  of 
2,600  feet  and  a  capacity  of 
about  2,000,000  tons  of  iron 
ore.  A  row  of  six  blast  fur- 
naces in  three  pairs,  two  of 
which  are  under  construction, 
and  one  pair  in  operation,  will 
extend  from  end  to  end  of 
the  ore  dock,  occupying  a 
space  about  100  feet  wide 
with  double  lines  of  railroad 
tracks  on  each  side.  The 
power  houses,  boiler  houses 
and  engine  houses  are  in  a 
parallel  group  about  300  feet 
wide  and  3,000  feet  long,  and 
separate  the  steel  furnaces 
and  rolling  mills  from  the  rest 
of  the  plant.  The  Bessemer 
works  are  in  line  with  a  mill 
for  blooming  and  finishing 
heavy  rail  sections  and  one 
Jor  making  commercial  bil- 
lets, beyond  which  are  two 
other  rolling  mills  for  light 
rails  and  for  splice  bars  and 
shapes.  The  most  easterly  division  contains 
the  open  hearth  furnaces,  which  are  in 
line  with  three  sets  of  heavy  roughing  mills  de- 
livering to  other  mills  making  finished  plates 
and  structural  shapes. 

Electric  Power. — Excepting  the  blowing  en- 
gines, the  rolling  mill  engines  and  a  compara- 
tively small  amount  of  hydraulic  and  pneumatic 
machinery,  all  the  mechanical  part  of  the  plant 
is  operated  by  electricity,  and  the  machines  for 
Its  generation,  distribution  and  application  con- 
stitute one  of  the  largest  installations  yet  made. 
Electric  jjower  was  chosen  on  account  of  the  ad- 
vantages usually  recognized  for  large  distribu- 
tion and  varied  service.  Its  use  obviates  losses 
In  the  transmission  of  steam,  the  danger  of 
freezing  and  leakage  and  the  cost  of  piping  for 
hydraulic  and  pneumatic  systems,  and  saves  the 
expense,  great  loss  of  energy  and  obstruction 
due  to  the  use  of  shafts,  belts  and  gears.  The 
supply  of  a  large  number  of  small  power  units 
from  a  central  station  effects  a  great  saving  in 
the  power  required,  by  making  thtj  average  load 


nearly  uniform.  The  total  amount  is  so  great 
that  any  sudden  increased  demand  for  a  single 
machine  is  not  a  large  proportion  of  the  aggre- 
gate. The  variations  in  power  for  machines 
that  are  idle  or  are  in  operation  practically  bal- 
ance each  other. 

Electricity  is  here  generated  by  large  units 
working  under  the  best  conditions  and  most 
careful  supervision,  and  it  is  distributed  safely 
and  conveniently  In  lead  covered  cables  carried 
in  underground  vitrified  clay  conduits  so  as  to 
be  easily  accessible  and  entirely  safe  and  out 
of  the  way.  Nearly  every  tool  and  machine  has 
one  or  more  absolutely  independent  motors  and 
can  be  run  regardless  of  a  breakdown  in  any 
other  part  of  the  works;  or  a  single  division  or 
portion  of  division  can  be  operated  without  re- 
quiring power  for  the  portion  which  is  idle. 
The  motors  are  self-contained  and  are  enclosed 
in  compact  dustproof  cases  which  protect  them 
from  the  severe  conditions  of  mill  service.  They 
are  also  independent  of  any  rigid  connections  so 
as  to  be  especially  adapted  for  all  movable  ma- 
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chines  which  would  cause  obstructions  if  oper- 
ated by  other  forms  of  power. 

Excepting  a  small  power  installation,  which 
win  be  retained  for  supplementary  service,  all 
the  electricity  is  generated  by  three  Sprague 
Electric  Manufacturing  Company's  direct-cur- 
rent and  five  General  Electric  Company's  alter- 
nating-current machines,  each  of  them  direct- 
connected  to  a  1,000  horse-power,  two-cylinder, 
double-acting,  two-cycle,  gas  engine  of  the 
Koerting  type  built  by  the  De  La  Vergne  Re- 
frigerating Machine  Company.  The  generators 
are  designed  to  run  for  one  hour  with  a  50  per 
cent,  overload.  The  alternating-current  ma- 
chines have  three  steam-driven  General  Electric 
Company's  exciters,  and  there  is  also  a  Sprague 
Electric  Manufacturing  Company's  500-kilowatt 
direct-current  generator  operated  by  a  1,000- 
horse-pcwer  Porter-Allen  engine.  Other  electric 
equipment  includes  a  150-kllowatt  alternator, 
a  37yo-kilowatt  motor-generator,  and  a  250- 
kilowatt  direct-current  dynamo  made  by  the 
Westinghouse  Electric  &  Manufacturing  Com- 


pany, which  also  furnished  about  1,000  Indi- 
vidual motors,  aggregating  about  30,000  horse- 
power, used  to  operate  all  kinds  of  machinery 
and  shop  tools.  In  addition  to  the  above  there 
are  two  125-lamp  arc  light  machines  and  some 
other  electrical  apparatus  furnished  by  the 
General  Electric  Company.  Direct-current 
at  220  volts  is  used  exclusively  for  the  over- 
head traveling  cranes,  for  the  ore  and  coal 
handling  machinery  and  for  all  reversing  roll- 
ing mill  tables.  Alternating  current  at  440 
volts  is  used  for  nearly  all  shop  tools  and  con- 
tinuous running  motors.  Hydraulic  pressure  at 
450  pounds  is  used  for  tilting  converters  and 
furnaces,  for  some  of  the  hoists,  and  for  trans- 
fers and  pushing  machines  in  the  Bessemer  and 
open  hearth  departments,  but  its  application  ia 
limited.  Compressed  air  at  100  pounds  press- 
ure is  used  throughout  the  plant  wherever  it  is 
possible  for  short  movements  within  the  limits 
of  one  piston  stroke,  and  for  operating  all  pneu- 
matic tools.  Steam  is  used  to  supply  some  of 
the  blast  furnace  blowing  engines,  for  the 
pumps  and  chiefly  for  warm- 
ing the  buildings. 

Present  Condition. — Ground 
was  broken  in  July,  1900.  The 
foundry,  machine  shop  and 
other  auxiliary  buildings  at 
the  north  end  of  the  plant 
,  were  first  constructed;   foun- 

le^yf^ff^  dation     work,     grading     and 

Ogj^jg/f  track   laying   was    vigorously 

pushed.  The  construction  of 
the  plant  by  units  was  com- 
menced with  the  blast  fur- 
naces, ore  docks,  Bessemer 
steel  works,  coke  ovens  and 
rolling  mills.  Several  thou- 
sand men  have  been  continu- 
ously employed,  and  so  much 
of  the  plant  has  now  been 
completed  that  rail  and  water 
freight  service  is  established; 
pig  iron  is  being  manufactur- 
ed, and  Bessemer  steel  could 
be  produced  at  a  few  weeks' 
notice.  The  construction  of 
four  batteries  of  coke  ovens  is 
well  under  way.  About  half 
of  the  ship  canal  and  half  of 
the  ore  dock  are  nearly  com- 
pleted. The  first  divisions  of 
the  power  plant  are  finished 
and  in  operation.  The  Bes- 
semer converters  are  nearly 
ready  for  operation,  and  the 
building  for  rail  mill  No.  1  is 
ready  to  receive  the  machin- 
ery, a  large  part  of  which  is  on  the  ground. 

The  foundry,  machine  shop,  forge  shop  and 
other  auxiliary  buildings  at  the  northeast  end 
of  the  plant  are  completed  and  have  been  for 
some  time  in  use.  The  general  oflBce  building 
has  been  occupied  since  the  fall  of  1901,  and 
grading,  gas  and  water  supplies,  sewerage  and 
other  improvements  are  well-advanced  for  the 
two  villages,  in  which  many  of  the  houses  are 
erected  and  occupied.  The  riveted  steel  work 
for  the  first  buildings  of  the  plant  was  made  by 
contract,  but  that  for  the  succeeding  buildings 
is  being  fabricated  in  the  bridge  shop  designed 
and  equipped  for  that  purpose,  at  the  north  end 
of  the  plant.  A  machine  shop  and  foundry  in 
Buffalo,  with  a  capacity  of  about  700  tons  a 
month  have  been  leased  to  promote  the  con- 
struction operations.  About  7,000  men  are 
at  work  on  the  coke  ovens,  ore  dock,  blast 
furnaces,  power  houses,  and  other  portions 
of  the  plant  now  in  progress.  The  works  are 
designed  to  have,  within  two  years,  an  annual 
output  of  1,250,000  tons  of  finished  steel,  Includ- 
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ing  rails,  splice  bars,  billets,  structural  ma- 
terials, sheared  and  universal  mill  plates,  of 
which  800,000  tons  will  be  Bessemer  and  450,000 
tons  open  hearth  steel.  The  plans  contemplate 
the  extension  of  the  open  hearth  furnaces  to  an 
ultimate  capacity  of  about  1,000,000  tons  a  year. 

Operation. — The  plant  is  divisible  into  eleven 
separate  departments  as  follows:  I.,  940  by- 
product coke  ovens  with  a  capacity  of  4,000  tons 
a  day;  II.,  lake  ore  unloading  department  with 
five  Hulett  unloading  machines  and  three  Well- 
man-Seaver  reloading  machines  to  handle  from 
vessels  in  the  ship  canal  and  store  enough  ore 
and  limestone  to  produce  about  1,200,000  tons 
of  pig  iron  per  annum;  III.,  a  present  installa- 
tion of  two  300-ton  and  four  800-ton  blast  fur- 
naces with  provision  for  a  future  extension  to 
a  capacity  of  about  7,000  tons  daily;  IV.,  four 
10-ton  Bessemer  converters,  two  rail  mills,  a 
billet  mill  and  a  splice  bar  and  structural  mill 
with  a  capacity  of  about  3,000  tons  daily;  V., 
six  200-ton  Talbot  open  hearth  steel  furnaces,  a 
structural  mill,  a  sheared  plate  mill  and  a  uni- 
versal plate  rolling  mill  with  a  capacity  of 
1,650  tons  a  day;  VI.,  the  power  department 
with  a  central  station  for  electric  power,  com- 
pressed air  and  hydraulic  power,  a  pumping 
plant  for  all  water  supplies,  blowing  engine 
houses,  boiler  houses  and  gas  producers;  VII., 
repair  and  construction  shops  for  the  manufac- 
ture and  maintenance  of  most  of  the  machinery 
and  equipment  of  the  plant;  VIII.,  general  yard 
department  controlling  all  tracks  and  operating 
all  locomotives  at  the  plant  for  general  ser- 
vice; IX.,  the  terminal  and  connecting  railroad 
outside  the  works,  which  receives  all  materials 
except  ore,  and  delivers  flnished  product  to 
other  railroads  for  shipment;  X.,  the  house  de- 
partment, including  two  villages,  one  with  454 
houses  in  rows  for  the  workmen  and  another 
with  100  detached  houses  for  the  foremen  and 
clerks;  XL,  the  administration  department,  in 
the  general  offices  at  the  northeast  corner  of  the 
plant,  from  which  the  Buffalo,  Lebanon  and 
Wehrum  plants  are  directed,  and  where  all  de- 
signing, construction  and  operation  is  con- 
trolled. 

The  sequence  of  operations  from  the  receipt 
of  coal  and  ore  to  the  shipment  of  flnished  steel 
shapes,  bars  and  plates,  is  substantially  as  fol- 
lows: Cargoes  of  from  3,000  to  6,000  tons  of 
ore  are  delivered  by  boats  in  the  ship  canal,  and 
are  unloaded  by  traveling  Hulett  unloaders 
with  a  capacity  of  200  tons  per  hour  for  90  per 
cent,  of  the  cargo.  The  ore  is  lifted  in  auto- 
matic scooping  buckets,  hoisted  and  conveyed 
transversely  to  the  shore  end  of  a  cantilever 
bridge,  where  it  is  delivered  to  a  trolley  run- 
ning to  the  extremity  of  the  cantilever  truss 
150  feet  long  and  74  feet  high,  from  which  it  is 
dumped  on  the  ore  dock.  The  ore  dock  has  a 
capacity  of  750  tons  per  linear  foot,  and  con- 
sists of  a  concrete  platform  about  5  feet  below 
grade,  supported  on  piles  and  enclosed  by  con- 
crete retaining  walls.  It  is  traversed  from 
end  to  end  by  steel  gantries  of  279  feet  span 
and  85  feet  clear  height.  The  trolley  hoist  runs 
on  the  lower  chord  of  the  gantry  truss  and 
from  it  is  suspended  a  7-ton  bucket  of  the  clam- 
shell type,  which  lifts  the  ore  and  transfers  it 
to  the  cantilever  end  of  the  gantry,  where  it  can 
be  dumped  directly,  at  a  rate  of  about  140  tons 
per  hour,  into  continuous  elevated  steel  storage 
bins,  or  into  a  50-ton  movable  hopper  which  can 
discharge  into  the  main  bins  or  into  small 
dump  cars  traveling  below  it  over  the  tops  of 
the  main  bins  so  as  to  distribute  the  ores  from 
the  different  mines  and  keep  the  different 
classes  separate.  Some  of  the  bins  are  reserved 
for  limestone.  Ore  and  stone  are  drawn  from 
the  bins  into  hoppers  on  scale  cars,  which  take 
the  charge  to  the  skip  cars,  which  are  drawn  up 


inclined  bridges  to  the  tops  of  the  blast  fur- 
naces. 

Crushed  soft  coal  is  received  by  rail,  and 
about  150,000  tons  will  be  stored  for  emergency, 
in  circular  piles  commanded  by  radial  cranes. 
Ordinarily  the  cars  are  dumped  by  car  dumpers 
into  a  50-ton  steel  hopper,  which  delivers  to  an 
elevated  horizontal  conveyor  belt  running  be- 
tween the  batteries  of  coke  ovens  and  filling  1,- 
500-ton  steel  coal  bins,  each  arranged  to  serve 
six  batteries  of  ovens.  The  coke  when  with- 
drawn is  loaded  by  a  gantry  into  cars  which 
are  drawn  by  locomotives  to  the  blast  fur- 
naces, and  there  dumped  in  hoppers  which  de- 
liver to  the  skip  cars  running  to  the  tops  of  the 
furnaces. 

Bessemer  Process. — The  blast  furnaces  are 
tapped  into  25-ton  ladles  which,  on  week  days, 
are  hauled  by  locomotives,  and  emptied  by  a 
traveling  crane  into  a  300-ton  mixer.  The 
mixer  is  a  large  steel  tank  lined  with  brick  and 
resembles  a  horizontal  semi-cylinder  on  rockers. 
In  it  the  products  of  different  furnaces  are 
poured  and  form  a  homogeneous  mixture.  The 
mixers  are  tilted  by  an  electrically  operated  rack 
and  discharge  the  melted  iron  through  a  spout  at 
the  corner  diagonally  opposite  that  where  It  is 
received.  The  metal  is  poured  into  10-ton  ladles 
on  cars   on  the   second    floor   of  the  building, 


engines  operated  at  at  maximum  speed 
of  150  revolutions  a  minute.  These  mills 
have  a  capacity  of  2,000  tons  in  24  hours  of  fin- 
ished rails  weighing  60  pounds  or  more  per 
yard.  All  transferring  and  handling  of  ma- 
terials for  them  is  done  by  hydraulic  or  electric 
machinery.  The  rails  are  finished  about  200 
feet  long  and  are  sawed  hot  into  30  to  60-foot 
lengths,  as  desired.  They  are  taken  on  auto- 
matic roller  tables  to  the  hot  beds,  across  which 
they  are  moved  by  spur  chains  or  ropes,  trans- 
ferred by  roller  tables  to  the  finishing  shop, 
straightened,  drilled,  inspected  and  loaded  on 
cars  for  shipment,  by  electrical  machines. 

Part  of  the  product  from  the  Bessemer  con- 
verters is  delivered  to  the  billet  mill,  which  has 
a  rolling  capacity  of  2,000  tons  in  24  hours,  and 
is  provided  with  independent  soaking  pits  and 
stripping  plants.  The  billets  are  shipped  to  the 
storage  yard  or  to  the  purchaser,  or  are  delivered 
to  mill  No.  2  and  there  rolled  into  light  rails, 
splice  bars  or  structural  shapes.  This  mill  is 
commanded  by  one  85-foot  30-ton  girder  crane, 
and  has  two  3-high  billet  and  two  2-high  re- 
versing blooming  trains  driven  by  two  4,000 
horse-power  and  one  3,000-horse-power  Porter- 
Allen  engines.  All  the  steam  engines  in  rail 
mill  No.  1  and  in  the  billet  mill  are  provided 
with    a    Weiss    central     condensing    plant    of 
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whence  they  are  drawn  by  electric  locomotives 
to  the  converters  and  tilted  to  empty  into  the 
latter.  Air  at  a  pressure  of  about  25  pounds  is 
blown  through  the  bottoms  of  the  converters  for 
about  ten  minutes,  when  the  metalloids  are 
eliminated,  and  the  converters  are  tilted  to 
empty  their  contents  into  10-ton  ladles. 

These  ladles  are  handled  by  revolving  hydrau- 
lic jib-cranes  which  pour  the  steel  into  2- 
ton  ingot  moulds  seated  in  pairs  on  cars  at 
grade.  After  the  ingots  are  sufficiently  solidi- 
fied the  cars  are  drawn  by  locomotives  to  the 
stripping  machines  in  the  rail  or  billet  mills. 
Here  each  mould  is  hooked  to  the  cylinder  of  a 
suspended  overhead  traveling  hydraulic  press, 
and  the  piston  is  extended  against  the  ingot  so 
as  to  draw  the  mould  up  and  away  from  it.  The 
mould  is  then  returned  to  the  converter  house 
while  the  ingot  remains  on  the  car  and  is  deliv- 
ered to  the  GO-foot  7%-ton  girder  crane  which 
bandies  it  in  and  out  of  the  soaking  pits.  The 
revolving  cranes  in  the  Bessemer  house  are  sup- 
plemented by  a  girder  crane  which  can  pour  the 
ingot  moulds  if  the  former  is  disabled. 

From  the  soaking  pits  the  ingots  are  carried 
on  electric  cars  to  rail  mill  No.  1  where  they 
are  passed  continuously  through  six  two-high 
roll    trains    driven   by    large    reversing  steam 


20,000  horse-power  capacity.  Rail  mill 
No.  2  has  four  3-high  trains  driven  by 
3,000-horse-power  Porter-Allen  engines  provided 
with  a  10,000-horse-power  condensing  plant.  In 
this  mill  the  blooms  are  delivered  by  electric 
charging  machines  to  the  upper  ends  of  continu- 
ous furnaces.  The  slightly  inclined  bottom  of 
the  furnace  is  covered  with  blooms,  and  as  fast 
as  one  is  removed  from  the  hottest  place,  an- 
other is  pushed  into  its  position  by  the  down- 
ward sliding  of  the  continuous  line  of  blooms 
on  inclined  water-cooled  skids  on  the  furnace 
floor.  The  blooms  are  removed  from  the  fur- 
nace by  electric  machines  which  deliver  them  to 
the  roll  train. 

Oj)en  Hearth  Process. — In  the  open  hearth  de- 
partment the  metal  from  the  mixers  is  carried 
in  30-ton  ladles  suspended  from  overhead 
cranes  and  emptied  into  six  200-ton  Talbot  open 
hearth  furnaces  mounted  on  the  plate  girder 
platforms  of  steel  towers.  Carefully  deter- 
mined proportions  of  iron  oxide  ore,  rolling 
mill  scale  and  lime  are  also  put  into  the  fur- 
naces by  electric  charging  machines,  and  fuel 
gas  is  supplied  and  ignited.  Iron  oxide  and 
silicon  eliminate  the  metalloids,  and  the  lime 
absorbs  the  phosphorus  so  that  in  about  two 
hours  the  whole  charge  has  become  purified  to 
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the  required  degree,  and  the  furnace  is  tilted 
by  a  hydraulically  operated  rack  to  discharge 
about  30  tons  of  molten  steel  Into  a  ladle  sus- 
pended from  a  girder  crane.  A  small  quantity 
of  ferro-manganese  is  put  in  the  ladle  to  insure 
deoxidation.  Thirty  tons  of  molten  pig 
iron  and  the  proportionate  quantity  of  ore, 
scale  and  lime  are  added  to  the  charge  in 
the  furnace;  the  entire  contents  are  again  re- 
fined,- and  in  two  hours  another  30  tons  is 
drawn  off,  and  so  on.  Saturday  night  the  fur- 
nace is  emptied  and  repaired  If  necessary,  and 
Monday  morning  it  is  recharged  with  blast  fur- 
nace Iron,  ore  and  lime  and  about  50  tons  of 
steel  scrap. 

The  open  hearth  furnaces  deliver  to  50-ton 
ladles  suspended  from  75-ton  traveling  cranes, 
which  carry  them  over  the  pouring  floor  to 
a  place  where  the  ingots  are  cast.  After- 
wards the  ingots  are  stripped  and  placed  in  the 
soaking  pit  in  a  manner  similar  to  that  de- 
scribed for  the  Bessemer  ingots.  The  open 
hearth  furnaces  have  a  capacity  of  2,200  tons  in 
24  hours,  which  is  much  larger  than  any  other 
Talbot  furnace  plant  yet  installed,  and  may  be 
more  than  doubled  by  proposed  extensions.  The 
open  hearth  furnaces  and  the  soaking  pits  are 
stipplied  with  fuel  gas  generated  in  mechanic- 
ally-operated Fraser-Talbot  gas  producers  lo- 
cated near  the  open  hearth  building. 


power  reversing  engine.  The  unfinished 
plates  are  pushed  transversely  by  elec- 
tric machines  to  a  132-Inch  finishing  train 
driven  by  a  40x60-inch  twin-cylinder  5,000- 
horse-power  reversing  engine,  from  which  they 
are  taken  on  roller  tables  to  cooling  bed,  shears 
and  scales  and  finally  loaded  on  cars  for  ship- 
ment, by  girder  cranes  and  magnets. 

A  third  class  of  ingots  is  delivered  from  the 
Siemens  furnaces  to  the  48-inch  universal  plate 
mill,  driven  by  a  55x60-inch  twin-cylinder  re- 
versing engine.  Here  plates  are  rftUed,  finished. 
cut  and  shipped  as  described  for  the  sheared 
plates.  In  this  mill  there  are  three  Weiss  con- 
densers for  the  different  groups  of  engines. 

The  Sunday  product  of  the  blast  furnaces  is 
put  Into  ladle  cars  and  drawn  by  locomotives 
to  the  casting  machine,  where  it  is  poured  into 
pressed  steel  moulds  in  an  endless  chain  which 
runs  under  water,  chills  the  pigs  and  dumps 
them  into  cars  which  carry  them  to  storage  near 
the  Bessemer  works.  This  stock  yard  is  com- 
manded by  a  large  electric  gantry  which  un- 
loads the  pigs  and  reloads  them,  by  means  of 
an  electro-magnet  lifting  several  at  once  and 
places  them  In  5-ton  cars.  The  cars  are  ele- 
vated by  hoists  to  the  charging  floor  of 
the  Bessemer  house  where  electric 
charging  machines  tilt  them  so  as  to 
empty   their  contents   Into  the  mouths  of   the 


Wellman-Seaver  Reloading  Machines  over  the  Ore  Docks. 


The  Ingots  may  be  delivered  from  the  soaking 
pits  to  either  of  two  mills.  The  40-inch 
blooming  mill  for  structural  shapes  is  driven  by 
a  10,000-horse-power  54x66-Inch  twin-cylinder 
reversing  engine  built  by  William  Tod  &  Com- 
pany, of  Youngstown,  O.  From  the  mill  the 
blooms  are  charged  Into  continuous  furnaces 
and  then  delivered  successively  to  two  34-inch 
roughing  trains  and  a  finishing  train  driven  by 
48x54-inch  reversing  twin-cylinder  engines. 
These  mills  roll  shapes  up  to  24-inch  I- 
beams,  which  are  delivered  by  automatic  roller 
tables  to  the  hot  beds,  saws,  shears  and 
marking  and  shipping  sheds,  where  they  are 
loaded  on  cars  by  traveling  cranes  with  electro- 
magnets. 

The  Ingots  can  also  be  delivered  to  a  32-inch 
slabbing  mill  with  a  46x60-Inch  reversing  twin- 
cylinder  engine  for  the  horizontal  rolls, 
and  a  36x48-lnch  twin-cylinder  reversing 
engine  for  the  vertical  rolls.  From  this 
mill  the  slabs  are  taken  on  automatic  roller 
tables  to  Sieraan's  regenerative  heating  fur- 
naces equipped  with  electric  charging  and  draw- 
ing machines.  From  the  furnace  the  slabs  are 
delivered  on  roller  tables  to  a  132-inch  plate 
mill  with  a  40x60-inph  twin-cylinder  5,000  horse- 


cupolas.  Limestone  and  coke  are  delivered  in 
the  same  manner  from  the  bins  In  the  pig  yard 
to  cupolas.  The  cupolas  are  tapped  into  runner 
troughs  on  the  third  floor  of  the  cupola  house 
which  discharge  through  a  hole  in  the  floor  Into 
a  ladle  in  the  story  below,  which  is  carried  by 
an  electric  car  to  the  Bessemer  converter.  By 
this  arrangement  provision  is  made  for  throw- 
ing the  Bessemer  and  open  hearth  department 
out  of  service  on  Sundays  without  Interrupting 
the  operation  of  the  blast  furnaces. 

Organization. — At  the  head  of  the  technical 
organization  of  the  Lackawanna  Steel  Company 
Is  Mr.  Henry  Wehrum,  general  manager  in 
charge  of  the  Buffalo  plant  and  of  the  other 
properties  of  the  company.  The  general  man- 
ager's staff  consists  of  thirteen  officers,  each 
with  his  own  organization  and  staff  of  assist- 
ants. The  engineering  force  at  the  plant  in- 
cludes about  150  engineers,  assistant  engineeers 
and  draftsmen.  The  assistant  comptroller's 
office  is  in  the  main  office  at  the  plant,  where 
the  costs  for  all  departments  of  construction, 
maintenance  and  operation  are  classified  and 
corrected,  and  accounts  made  up  for  transmis- 
sion to  the  New  York  office,  where  general  re- 
sults are  formulated. 


Proposed    Extension    of    Lehigh    Valley 
Railroad  Shops  at  Sayre,  Pa. 

The  Lehigh  Valley  Railroad  has  adopted  a 
plan  for  an  extension  of  Its  principal  locomotive 
and  car  repair  shops  at  Sayre,  Pa.,  rearranging 
the  use  to  be  made  of  some  of  the  present  shop 
buildings  and  gradually,  In  the  run  of  years, 
extending  the  system  until  the  plant  will  con- 
sist of  three  groups  of  buildings,  respectively 
for  the  repairs  of  locomotives,  passenger  cars 
and  freight  cars.  The  present  intention  is  to 
construct  during  the  next  two  years  only  addi- 
tional facilities  for  locomotive  repairs.  The 
work  during  the  first  year  will  consist  mainly 
of  preparing  the  site  and  erecting  the  principal 
buildings  at  a  cost  of  about  |1,000,000;  the  in- 
stallation of  the  heavy  work,  such  as  the  power 
plant,  machinery,  yard  work,  etc.,  will  com- 
mence about  a  year  hence. 

In  common  with  most  roads  of  the  country 
having  old  shop  layouts  the  Lehigh  Valley  Is 
forced  to  recognize  its  inability  to  maintain  the 
increasing  heavy  power  efficiently  and  econom- 
ically with  Inadequate  facilities.  The  road 
now  has  nearly  800  engines  to  maintain  with 
an  Inadequate  number  of  shop  pits  available  for 
heavy  repairs;  only  fourteen  of  these  pits  are 
In  the  present  main  locomotive  repair  shops  at 
Sayre,  while  the  balance  are  scattered  over  the 
road  at  various  smaller  shops  not  adapted  for 
heavy  work.  By  concentrating  all  the  heavy 
work  at  Sayre,  where  it  can  be  done  more 
efficiently  and  expeditiously,  the  pits  and  facili- 
ties at  the  smaller  shops  will  be  available  for 
comparatively  heavy  running  repairs,  and  the 
proposed  changes  will  produce  great  economies 
and  eliminate  serious  detention  to  shopped  en- 
gines. 

The  work  to  be  done  during  the  next  two 
years  will  consist  of  the  construction  of  a  new 
366x749-foot  main  locomotive  repair  shop,  a 
103x363-foot  blacksmith  shop,  a  store-house  of 
the  same  size,  and  a  central  power  plant. 

The  main  locomotive  shop  will  have  an  erect- 
ing shop  with  48  erecting  pits,  divided  into  an 
east  and  a  west  section,  each  section  being 
60x627  feet  Between  the  two  sections  will  be 
the  156x627-foot  machine  shop.  At  one  end  of 
the  building  will  be  the  121x366-foot  boiler  shop. 

The  machine  shop  will  be  divided  Into  two 
bays,  each  60  feet  wide  and  a  central  bay  36 
feet  wide.  The  last  will  have  a  gallery  over  it 
for  the  heating  apparatus,  toilets,  lavatories, 
lockers,  etc.  The  space  under  the  gallery  will 
be  utilized  for  small  machinery,  benchwork, 
link  and  motion  work,  toolroom,  etc. 

Between  each  erecting  shop  and  the  machine 
shop  there  is  a  42-foot  space  627  feet  long,  called 
a  covered  yard.  This  space  Is  to  be  used  as  an 
overflow  storage  ground  for  both  the  erecting 
and  machine  departments,  making  a  conveni- 
ently located  space  inside  the  building  in  place 
of  an  open  yard  for  storage  of  dismantled  parts 
and  miscellaneous  materials.  In  this  space  will 
be  located  the  storage  pits,  lye  vats,  tire-shrink- 
ing platforms,  etc.  This  plan  gives  the  result 
that  all  locomotive  repair  work,  with  exception 
of  blacksmith  and  forge  work,  will  be  conducted 
in  one  large  building  with  overhead  cranes  serv- 
ing all  important  points. 

The  erecting  shop  Is  designed  as  a  transverse 
shop  with  heavy  overhead  traveling  cranes  for 
transferring  engines  over  others  standing  on 
the  pits.  This  system  corresponds  to  the  prac- 
tice of  the  most  recently  built  large  locomotive 
repair  plants  of  the  Philadelphia  &  Reading 
Railway  at  Reading,  Pa.,  the  Lake  Shore  Rail- 
way at  Collinwood,  Ohio,  and  the  Pittsburgh  & 
Lake  Erie  Railroad  at  McKees  Rocks,  Pa.  A 
similar  system  has  been  in  use  at  the  Baldwin 
Locomotive  Works  and  at  the  Brooks  Locomo- 
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live  Works  for  about  ten  years,  and  has  been 
recently  installed  at  the  Richmond  Locomotive 
Works  and  the  Rogers  Locomotive  Works.  A 
modification  of  this  system  is  in  use  by  the 
Pennsylvania  Railroad  in  the  old  machine  shops 
at  Altoona,  where  a  heavy  overhead  traversing 
crane  has  been  introduced  in  place  of  a  transfer 
table. 

The  capacity  of  the  overhead  cranes  in  the 
erecting  shop  will  be  120  tons  on  the  upper  level 
and  15  tons  on  the  lower  level.  The  overhead 
cranes  in  the  machine  shop  and  covered  yard 
will  have  a  capacity  of  15  tons.  All  the  cranes 
will  extend  into  the  boiler  shop. 

The  details  of  the  power  plant  and  machinery 
have  not  been  finally  determined.  All  power 
and  lighting  will  be  electrical.  The  machinery 
in  the  machine  shop  will  be  driven  by  a  com- 
bination of  individual  and  group  drives. 

Ample  provision  has  been  made  for  future 
extensions  and  additions  and  the  new  buildings 
will  bo  grouped  in  connection  with  the  present 
buildings  so  as  to  give  a  practical,  economically 
working  shop  plant 

The  building  will  generally  have  concrete 
foundations,  brick  walls,  steel  frame  and  roof 
trusses,  covered  with  slag  roofing  laid  on  arm- 
ored concrete.  The  floors  will  be  generally 
wood  on  concrete  beds.  In  the  higher  grade 
buildings  the  top  floor  will  be  maple,  in  other 
buildings  yellow  pine.  The  blacksmith  shop 
and  part  of  the  boiler  shop  will  have  a  cinder 
floor.  Side  windows  will  have  plain  glass  and 
in  the  main  locomotive 
shop  factory  ribbed 
glass.  Roof  lights  and 
monitor  lights  will  be 
"wired  glass.  The  heat- 
ing of  the  main  shop 
will  be  by  a  hot  air 
blower  system,  the  fans 
being  run  by  motors 
and  the  heater  units 
supplied  with  exhaust 
steam  from  the  power 
plant.  All  other  build- 
ings will  be  heated  by 
direct  steam  radiation. 
All  pipes  and  main 
wiring  will  be  con- 
ducted from  the  central 
power  plant  through  an 
underground  tunnel 
and  ducts  to  the  vari- 
ous buildings.  Proper 
provision  will  be  made 
for  water  supply,  fire 
service,  drainage,  sew- 
erage, sanitary  ar- 
rangements, etc. 

The  design,  construc- 
tion and  equipment  of 
the  new  shops  will  be 
In  charge  of  Mr.  Walter 
G.  Berg,  the  chief  en- 
gineer, and  Mr.  H.  D. 

Taylor,  the  superintendent  of  motive  power  of 
the  Lehigh  Valley  Railroad  Company. 


Types  and  Details  of  Bridge   Construc- 
tion.—VII. 

By  Frank  W.  Skiuner,  C.  E. 

Arch  Trusses  iContinued). 
The  Western  Railway  of  France  crosses  the 
Seine,  in  Paris,  between  the  Champ  de  Mars 
and  Corcelles  at  a  one  per  cent,  grade  on  the 
Passy  Viaduct  which  contains  a  main  channel 
skew  span  with  two  two-hinge  arch  trusses 
281%  feet  long  and  31  feet  10  inches  apart  on 
centers.  The  center 
line  of  the  truss  is  a 
parabolic  curve  with  a 
rise  of  39.36  feet,  and 
the  depths  of  the  truss 
perpendicular  to  it,  at 
the  crown  and  skew- 
backs  are  about  6.6  and 
4.9  feet  respectively. 
The  trough  shaped 
chords  are  each  made 
with  four  angles  of  va- 
rying sizes  up  to  about 
Gx6  inches,  two  18-inch 
inch   cover  plate, 


nate  points.  These  verticals  are  riveted  to  the 
gusset  plates  on  the  lower  chords  and  are  very 
flexible  longitudinally  so  as  not  to  transmit 
longitudinal  stress  from  the  floor  to  the  trusses. 
At  their  intersection  the  floor  and  trusses  are 
not  connected,  and  beyond  it  the  floor  is  free 
to  move  longitudinally  on  vertical  supports 
from  the  top  chords  of  the  trusses.  The  trusses 
are  connected  by  transverse  struts  and  lateral 
diagonals,  and  have  vertical  sway  bracing  be- 
low floor  level. 
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Main  Span  of  the  Cornhouse  Bridge. 


webs  and  a  39- 
The  web  members  consist 
of  verticals  G%  feet  apart  and  diagonals  of 
varying  inclinations,  all  riveted  to  the  chord 
web  plates.  Each  web  member  is  double,  each 
duplicate  part  consisting  of  four  angles  riveted 
together  back  to  back  both  sides  of  the  web 
plates.  In  the  end  panels  the  chord  webs  join 
to  make  solid   full   depth    plates    and    form  a 


The  stringers  and  floorbeams  are  covered 
with  a  continuous  solid  steel  flat  plate  and 
have  rigid  transverse  connections  to  the 
trusses.  The  trusses  are  skewed  13  feet  in  the 
width  of  the  bridge  and  all  the  transverse  mem- 
bers of  the  bridge  are  parallel  and  oblique. 
Arch  stresses  were  calculated  for  full  load,  half 
load  and  for  a  load  covering  65  feet  each  side 
of  the  center.    The  weight  of  the  span  is  about 


Part  of  Main  Span  and  One  Approach  of  the  Cornhouse  Bridge. 


Street  Cleaning  by  the  Municipality  instead 
of  by  contract  with  private  companies  has 
proven  effective  in  Columbus,  0.,  judging  from 
the  1901  report  of  Director  of  Public  Improve- 
ments F.  J.  Immel,  in  which  it  is  stated  that 
under  this  system  notwithstanding  many  new 
streets  were  added  to  the  schedule  and  the  fre- 
quency of  sweeping  In  many  instances  was  in- 
creased, there  was  a  saving  of  over  $40,000  to 
the  property  holders  over  the  lowest  bid  of  the 
contractors.  As  evidence  of  the  Improvement 
In  the  cleaning  made  it  is  stated  that  from  the 
same  territory  there  were  removed  in  1901, 
29,000  cubic  yards  more  dirt  than  In  1900. 


closed  box  section,  tapered  to  the  ends,  where 
they  are  seated  in  steel  castings  with  hinge 
bearings  on  the  skewback  pedestals. 

The  clear  width  between  trusses  is  28  feet  7 
inches  and  the  width  of  the  bridge  over  all  is 
35  feet  5  inches.  In  the  center  of  the  span  the 
trusses  are  connected  by  eight  transverse  lat- 
tice-girder struts  with  curved  lower  chords.  ' 
The  struts  are  connected  In  the  middle  by  longi- 
tudinal struts,  and  the  panels  thus  formed  are 
X-braced  to  form  the  top  lateral  system.  The 
clear  height  of  the  roadway  platform  is  24  feet 
1  inch  above  the  water,  and  It  Is  16  feet  in  the 
clear  below  the  lower  chord  in  the  center  of 
the  truss.  The  floorbeams  are  13  feet  apart, 
and  In  the  middle  of  the  span  are  suspended 
from  each  truss  by  twelve  verticals  at'alter- 


872  tons,  and  it  was  erected  on  pile  falsework 
having  an  82-foot  center  opening  for  naviga- 
tion. This  was  closed  by  a  span  of  lattice  gir- 
ders with  curved  top  chords,  which  were  erect- 
ed on  a  pair  of  barges,  floated  to  position  and 
deposited  on  the  seats  by  sinking  the  barges. 
The  erection  was  accomplished  by  a  traveling 
gantry  which  moved  at  floor  level  between  the 
trusses.  This  gantry  had  a  cantilever  cap  over- 
hanging both  trusses  and  assembled  them  with 
movable  two-hand  windlasses.  It  had  clearance 
through  it  for  a  material  track  on  the  bridge 
axis.  This  bridge  exemplifles  the  importance 
attached  in  Europe  to  the  appearance  of  con- 
spicuous structures.  The  design  and  erection 
were  described  In  the  "Genie  Civil"  June  2, 
1900,  and  In  "Engineering"  January  17,  1902. 
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Half    Cross-  Sec+ion     at    Cenfer 


Elevafion    of  Cent-^r   Panel  of  Truss  and  Floor- 


Diagram  and  Details  of  the  Passy  Viaduct. 


The  Cornhouse  bridge  over  the  River  Aar, 
near  Berne,  Switzerland,  was  illustrated  in  the 
"G6nle  Civil"  of  December  3,  1898,  and  in  The 
Engineering  Record  of  June  17,  1899.     It  is  a 


very  lofty  and  handsome  structure,  picturesque- 
ly situated  and  interesting  for  its  importance, 
its  graceful  design  and  the  diSBculties  encoun- 
tered In  building  its  foundations.     Its    maxi- 
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mum  dimensions  are 
about  1.240  feet  length, 
41  feet  width  and  160 
feet  height,  and  It  has 
five  llS'/a-foot  spans 
and  one  376.6-foot  span. 
The  main  span  has  two 
hingeless  parabolic 
arch  trusses,  43Vi  feet 
apart  at  the  skewbacks 
and  26  feet  apart  at  the 
crown,  with  correspond- 
ing radial  depths  of 
14-y,  feet  and  5%  feel. 
The  rise  of  the  lower 
chord  is  103.7  feet,  and 
the  top  chord  carries 
ten  vertical  spandrel 
posts  which  support 
the  lattice-girder  road- 
way trusses.  The 
trusses  are  battered 
1:12  and  are  each  di- 
vided into  34  panels  by 
radial  struts  with  a 
solid  web  plate  trans- 
verse to  the  bridge  axis 
and  four  Z-bars  making 
up  I-shaped  cross  sec- 
tions. The  diagonals  in 
each  panel  are  single 
channels  with  rein- 
forced flanges  and  are 
cut  to  clear  at  intersec- 
tions, where  they  are 
riveted  to  flange  con- 
nection plates. 

The  top  chord  is  of 
inverted  trough  section 
with  pairs  of  angles 
making  T-shaped  top 
flanges  for  its  webs. 
Reinforcement  plates, 
the  width  of  both  an- 
gles, are  riveted  to  each 
flange  outside  the  cov- 
ered plate  which  con- 
nects the  webs.  The 
horizontal  flanges  of 
the  lower  web  angles 
are  reinforced  and 
short  connection  plates 
are  riveted  to  them  and 
project  inwardly  to  re- 
ceive the  lattice  angles 
and  the  stiffened  trans- 
verse diaphragms.  The 
bottom  chord  is  made 
of  two  built  channels 
with  the  flanges  rein- 
i™  .-,.„.  ...jco;:;  forced  by  plates  of 
equal  width  with  the 
angles,  except  the  second  one  on  the  lower 
flange,  which  is  twice  as  wide  and  projects  in- 
wardly, nearly  to  the  center  line  to  receive  the 
lattice  angles  on  its  upper  side.  The  cross- 
sections  of  the  top  chord  are  72,  61.5  and  108 
square  inches  at  crown,  haunches  and  skew- 
back,  respectively,  and  the  corresponding  cross- 
sections  of  the  bottom  chord  are  61.5,  72  and 
140  square  inches.  The  vertical  spandrel  posts 
are  made  with  pairs  of  built  channels  lattlce(] 
together  and  tapering  in  both  directions  from 
bottom  to  top.  They  have  longitudinally  ex- 
tended bases  riveted  to  the  cover  plates  of  the 
top  chords  through  inclined  connection  flange 
angles,  and  have  gusset  plate  connections  to 
sway-brace  struts  and  diagonals,  both  made 
with  pairs  of  channels  latticed. 

The  72-lnch  lattice-girder  floorbeama  are  web- 
connected  to  longitudinal  girders  .of  the  same 
depth,  are  17  feet  apart  and  have  both  ends  ex- 
tended- by  cantilever    sidewalk    brackets    7% 
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feet  long.  The  top  flange  has  an  I-shaped  cross- 
section  made  of  a  web  plate  and  four  flange 
angles  and  the  bottom  flange  has  a  T-shaped 
cross-section  made  with  a  web  plate  and  two 
flange  angles.  The  cruciform  verticals  are 
made  with  four  angles,  back  to  back,  and  the 
X-braces  in  the  four  panels  between  them  are 
made  with  single  channels  riveted  to  the  flange 
webs  and  to  each  other  at  intersections.  There 
are  riveted  lateral  diagonals  crossing  three 
panels  each  in  the  planes  of  the  top  and  bottom 
chords  of  the  arch  trusses. 

The  ends  of  the  chords  are  riveted  to  solid 
steel  bearing  castings  with  plane  surfaces  seat- 
ed on  cast  steel  pedestals  anchored  by  long 
bolts  tangent  to  the  arch  curve  and  screwed 
up  against  reaction  beams,  accessible  from  in- 
spection chambers  in  the  masonry.  The  shoes 
are  adjustable  transversely  and  in  their  dis- 
tance from  the  ends  of  the  chords,  by  sets  of 
double  wedges  which  were  locked  after  the  ad- 
justments were  made.  The  bridge  has  a  solid 
steel  floor,  which,  for  the  sidewalks  is  com- 
posed of  longitudinal  rolled  troughs,  filled  with 
concrete  and  surfaced  with  asphalt,  and  for  the 
roadway  is  composed  of  galvanized  14-inch 
buckle  plates,  convex  side  down,  concreted  and 
paved  with  wooden  blocks.  The  bridge  was 
calculated  for  a  live  load  of  90  pounds  per 
square  foot  of  floor  surface  and  for  30  pounds 
wind  pressure,  and  the  main  span  weighs  about 
1,982,000  pounds. 

It  was  erected  on  framed  trestle  bents  braced 
in  pairs  to  make  alternate  towers  and  open- 
ings, and  having  an  extra  wide  opening  with 
inclined  bents  on  each  side  for  navigation 
through  the  center.  The  falsework  was  pecu- 
liar in  being  covered  with  a  solid  plank  plat- 
form convex  to  correspond  with  the  intrados 
of  the  lower  chords.  Above  it  an  upper  story 
was  carried  up  to  the  height  of  the  top  chord 
and  provided  outside  tracks  for  two  traveling 
erection  gantries  with  hand  windlasses  mov- 
ing transversely  to  the  bridge  axis  to  assem- 
ble the  truss  members. 

Material  tracks  outside  the  trusses  were 
also  spanned  by  the  gantries.  The  pier 
foundations  were  on  bad  ground,  and  were 
very  difficult  and  costly.  The  tall  and  massive 
piers  were  lightened  by  seven  stories  of  in- 
terior chambers,  with  arched  floors  and  roofs, 
which  were  concealed  by  solid  face  walls.  The 
piers  were  chiefly  of  concrete,  faced  with  gran- 
ite, and  were  built  with  overhead  horizontal 
frameworks  covering  them  and  carried  up  with 
the  masonry  to  afford  trolleys  for  handling 
materials. 

(To  be  continued.) 
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Construction  Work  for  a  Water  Power 
Plant  near  Danville,  Va. 

An  unusually  interesting  water-power-electric 
plant  is  now  in  process  of  construction  for  the 
Dan  River  Power  &  Manufacturing  Company  on 
the  Dan  River  a  short  distance  above  Danville, 
Va.  Preliminary  plans  comprehend  the  ultimate 
installation  of  three  1,000-horse-power  and  three 
750-horse-power  turbine  units  besides  auxiliary 
machinery,  to  generate  electric  current  for 
utilization  in  a  large  cotton  mill,  now  also  being 
erected,  high  up  on  the  hillside,  adjoining  the 
tracks  of  the  Southern  Railway.  The  hydraulic 
development  will  make  a  notable  addition  to 
modern  works  of  this  character,  including  a 
structure  entirely  of  concrete  extending  across 
the  river  a  distance  of  about  1,219  feet.  Of  this 
distance,  910  feet  will  be  the  rollway  of  the 
dam,  25  feet  high  above  the  stream  bed,  and  the 
remainder  of  the  concrete  work  will  comprise 
the  flumes,  turbine  chambers  and  tail  race,  and 
an  abutement  section  carrying  waste  gates  be- 
tween the  dam  proper  and  the  flume  head- 
gates. 

The     dam    is    curved    upstream,    having    a 
radius  of  1719.12  feet  and  a  chord  of  900  feet. 


Special  Shop  Floors  recently  constructed  for 
The  American  Locomotive  Works  at  Schenec- 
tady were  designed  for  solidity  and  durability. 
They  were  laid  on  a  sand  flll  covered  with  from 
4  to  6  inches  of  2% -inch  screened  broken  stone 
rammed  dry  and  flushed  with  about  one  gallon 
oT  hot  coal  tar  for  every  superficial  yard.  This 
course  was  covered  with  2  inches  of  hot  sand 
and  tar,  mixed  to  the  consistency  of  dry  mor- 
tar, shoveled  into  place  and  thoroughly  ram- 
med to  a  level  surface,  in  which  were  bedded 
3x4-inch  nailing  strips  about  3  feet  apart  on 
centers.  To  these  strips  were  spiked  2-lnch 
rough  hemlock  planks,  which  were  covered 
with  transverse  tongued  and  grooved  %-lnch 
maple  floor  boards  4  inches  wide.  Although 
expensive  in  flrst  cost,  it  is  believed  that  this 
floor  will  be  economical  in  the  end  on  account 
of  its  durability  and  freedom  from  decay.  It 
was  designed,  and  its  construction  was  superin- 
tended by  Mr.  L.  Duncan,  instructor  in  the 
Sibley  College  of  Engineering,  at  Cornell  Uni- 
versity. 
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wing  wall  extending  downstream  a  short  dis- 
tance. 

The  work  was  started  last  September  and 
since  then  some  trouble  has  been  experienced 
with  high  water.  From  now  on  until  Decem- 
ber, it  is  not  expected  that  much  damage  or 
delay  will  arise  from  this  cause,  and  by  that 
time  the  work  will  be  well  along.  The  waste- 
gate  structure  was  flrst  erected  and  the  coffer- 
dam for  that  work  is  shown  in  an  accompany- 
ing reproduction  of  a  photograph  taken  October 
29  last  year.  The  dam  was  constructed  entirely 
of  bags  of  coarse  sand  taken  from  the  river  bed 
and  it  proved  very  tight,  owing  partly  to  the 
washing  into  the  crevices  between  bags,  of  clay 
and  sand  carried  by  the  river.  Reaching  from 
the  right  bank  of  the  river  a  bridge  was  built, 
as  shown,  on  log  cribs  sunk  in  place  by  the  rock- 
filling.  A  similar  crib  high  above  the  water 
was  also  constructed  between  the  shore  and  the 
sand  bag  cofferdam  and  on  this  was  erected 
a  boom  derrick  and  hoisting  engine. 

Along  this  portion  of  the  work  a  cofferdam 
of  sheeting  was  built  later,  the  planks  being  laid 
in  an  Inclined  position  against  a  stone  weighted 
log  structure  and  packed  with  clay,  and  carried 
high  enough  to  stand  against  fiood  waters.    The 


First  Stage  of  Construction,  Danville  Dam. 


It  is  being  built  with  a  boulder  concrete  center, 
an  ogee  downstream  face  and  a  cut-off  in  the 
foundation  at  both  heel  and  toe,  these  about  6 
feet  wide.  It  is  about  38  feet  thick  at  the  bot- 
tom and  17  feet  thick  at  a  height  of  about  15 
feet.  There  is  a  curved  surface  of  approach,  on 
a  radius  of  2  feet  5  inches;  and  the  ogee  sur- 
face Is  formed  by  a  radius  of  8  feet  at  the  top, 
a  radius  of  20  feet  at  the  bottom,  and  a  plane 
surface  tangential  to  them  at  an  inclination  of 
5  In  3,  that  Is,  an  angle  of  about  59  degrees  with 
the  horizontal.  .The  plant  in  short  is  a  low 
head  one  in  which  water  will  be  conducted 
through  short  flumes  to  the  wheels.  These  will 
be  of  the  horizontal  type,  submerged,  and  pro- 
vided with  draft  tubes.  Each  group  will  drive 
an  electric  generator  by  direct  connection  to 
the  shaft,  which  will  be  extended  through  a 
plate  in  the  power  house  wall.  The  racks  will 
be  enclosed,  behind  the  head  gates,  and  there  is 
to  be  a  waste  gate  for  draining  each  flume  to 
the  tail  race,  when  necessary.  The  power  house 
thus  bridges  the  tail  race  and  will  be  223  feet 
4  inches  long  and  35  feet  wide.  To  shut  off  the 
main  channel  from  the  tail  race  there  will  be  a 


structure  of  this  crib  work  consists  of  log  bents 
having  two  upright  inclined  members  bolted  to 
a  long  bottom  horizontal  log  and  an  intermedi- 
ate horizontal  log  and  a  cross  timber  near  the 
water  line  extending  across  the  upstream  ends 
of  the  bents  and  connecting  them  together.  The 
planking  was  laid  against  this  cross  timber,  and 
the  tops  of  the  bents  form  the  piers  for  a  bridge. 
At  present  the  waste-gate  abutment  is  com- 
pleted, the  head  gates  are  being  placed  In  posi- 
tion and  the  dam  is  being  built  outward  from 
the  shore  end  on  the  left  bank.  Communica- 
tion betwen  the  two  shores  has  been  established 
by  a  suspension  bridge  of  which  the  main  mem- 
bers consist  of  two  114-inch  guy  ropes  anchored 
on  each  side  of  the  channel  of  the  river  and 
passing  over  log  piers  built  on  stone-fllled  log 
cribs  of  an  acute  angle  triangular  form,  with 
the  vertex  of  the  acute  angle  upstream.  Plans 
are  now  being  made  for  constructing  a  tempor- 
ary bridge  of  short  stiffer  spans  on  heavy  coffer- 
dams for  carrying  material  in  cars  on  a  narrow- 
gauge  railway.  There  is  now  an  Arthur  Koppel 
industrial  narrow-gauge  railway  equipment, 
aggregating       on        both        sides        of        the 
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river  about  one  mile  of  traclting  and 
some  thirteen  dumping  cars  and  two  flat 
cars.  For  handling  the  material  in  construc- 
tion there  are  at  present  five  boom  derricks, 
with  booms  50  to  58  feet  long,  and  one  stiff-leg 
derrick,  each  provided  with  a  hoisting  engine 
equipment.  There  are  also  several  steam  boil- 
ers for  supplying  some  Rand  rock  drills  and 
various  pumps  for  drainage,  these  largely  of  the 
centrifugal  type  directly  attached  to  small  ver- 
tical steam  engines. 

The  dam  is  carried  to  solid  rock  throughout 
its  length,  this  underlying,  at  the  left  bank,  a 
thin  layer  of  soil  and  several  feet  of  heavy  clay. 
Stone  for  the  boulders  and  the  concrete  gener- 
ally is  obtained  from  quarries  which  have  been 
opened  on  both  banks.  This  stone  has  not  ful- 
filled the  expectations  based  on  some  borings, 
and  it  is  thought  that  the  waste  will  average  50 
per  cent,  of  the  working,  as  only  strong  stone 
is  being  allowed  for  the  concrete  work.  The 
poor,  though  hardly,  rotten  stone  lies  in  seams 
between  strata  of  better  rock,  and  this  spoil 
is  being  spread  out  and  compacted  below  the 
dam.  In  a  similar  way,  the  clay  excavation  Is 
being  laid  above.  It  may  be  added  that  the 
dam  at  the  left  end  is  being  built  into  the  hard 


ture  with  rocks  8  to  24  inches  In  diameter,  all 
laid  in  layers  with  about  4  inches  of  concrete 
between  the  stones.  The  sand  used  is  a  mix- 
ture, composed  of  about  50  per  cent,  screenings 
from  the  crusher,  passed  through  the  %-ln.ch 
holes,  25  per  cent,  of  the  river  sand,  which  is  of 
a  moderately  coarse  nature,  and  25  per  cent,  of 
fine  sand  found  high  up  on  the  river  banks, 
where  it  is  deposited  during  high  water.  The 
downstream  face  concrete  is  a  1:2:5  mixture, 
with  1%-inch  stone,  and  is  1  foot  thick;  and  the 
third  class  of  concrete  is  a  1:4:8  mixture  with 
2-inch  stones  and  2  feet  thick,  so  that  the 
boulder  concrete  may  be  said  to  lie  3  feet  behind 
the  rollway  surface.  The  end  of  each  section 
is  formed  with  vertical  V-forms  into  a  number 
of  saw  teeth,  so  to  speak,  by  which  the  next  sec- 
tion can  be  dovetailed  into  it  with  more  or  less 
irregular  surfaces,  for  bonding.  The  Old  Do- 
minion brand  of  cement,  made  by  the  Virginia 
Portland  Cement  Company,  Is  used,  and  there 
are  two  gravity  concrete  mixers  on  each  side  of 
the  river,  mad«  by  the  Contractors  Plant  Com- 
pany. 

The  plant  was  designed  by  Messrs.  Lockwood, 
Greene  &  Company,  of  Boston,  and  the  construc- 
tion    is    being    superintended    by    them,    Mr. 
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Depositing  Concrete  in  Danville  Dam. 


rock  of  the  river  bank,  and  the  space  between 
the  concrete  masonry  and  the  original  bank  is 
to  be  filled  with  puddled  clay.  At  this  end  or 
the  work  there  is  a  stone  crushing  plant  of  12  to 
18  tons  hourly  capacity  and  on  the  right  bank 
of  the  river  one  of  24  to  30  tons  hourly  capacity, 
both  made  by  the  Good  Roads  Machinery  Com- 
pany, of  Kennett  Square,  Pa.,  the  latter  having 
the  crushed  stone  bin  supported  so  that  the 
dump  cars  can  be  run  directly  underneath  it. 
The  crushers  are  provided  with  cylindrical  re- 
volving screens  with  holes  %,  1,  IVa  and  2 
inches  in  size. 

The  dam  is  built  within  forms  of  2-inch 
grooved  planking  planed  on  the  concrete  con- 
tact side,  and  fastened  by  means  of  wire  nails 
to  4x6-inch  studs  spaced  vertically  on  4-foot 
centers,  one  nail  per  plank  per  stud,  so  as  to 
allow  for  utilizing  the  forms  over  and  over 
again  with  minimum  mutilation,  as  the  work 
progresses.  The  forms  are,  of  course,  braced 
to  the  ground  by  diagonal  timber  struts.  Three 
different  mixtures  of  concrete  are  used,  one  for 
the  boulder  work,  a  richer  concrete  for  the  roll- 
way  surface  and  an  Intermediate  mixture  for 
the  masonry  between  that  and  the  boulder  con- 
crete.    The  boulder  concrete  is  a  X:3;6  mix- 


Edward  B.  Wood  being  the  resident  engineer. 
The  J.  W.  Bishop  Company,  of  Worcester,  Mass., 
is  the  general  contractor,  with  Mr.  F.  L.  Allen, 
manager,  and  Mr.  E.  J.  Steere,  engineer,  in  the 
field.  The  mili,  also  designed  by  Messrs.  Lock- 
wood,  Greene  &  Company,  and  to  have  80,000 
spindles  ultimately,  is  being  erected  by  Mr. 
George  B.  Hinman,  of  Atlanta,  Ga.,  with  bricks 
made  at  the  site  from  the  native  clay.  A  reser- 
voir of  1,000,000  gallons  capacity  forms  part  of 
this  industrial  enterprise,  and  this  Is  being  con- 
structed by  Mr.  Charles  Orchard,  of  Danville. 


Ware's  Shoals  Power  Plant. 


A  65-foot  water  power  plant  is  now  under 
construction  on  the  Saluda  River,  between 
Greenwood  and  Laurens  Counties,  S.  C,  for 
the  Ware's  Shoals  Manufacturing  Company,  of 
Laurens,  S.  C,  which  is  building  a  25,000-spln- 
dle  mill  ou  the  Greenwood  side  of  the  river. 
The  development  Includes  a  masonry  dam  2G 
feet  high  and  550  feet  long,  backing  water  for 
about  1%  miles  upstream.  In  one  end,  there 
will  be  fine  sand  or  sluice  gates,  and  adjoin- 
ing these,  the  head  gates  for  the  canal,  five  In 
number.    The  dam  Is  being  built  on  a  granite 


foundation  with  a  vertical  upstream  face,  a 
curved  top  and  a  heavily  battered  downstream 
face,  ending  In  a  curved  toe.  Adjoining  the 
gate  house  and  forming  a  part  of  the  canal  is 
a  heavy  masonry  spillway  85  feet  long.  The 
dam  masonry  is  granite  laid  in  Portland  ce- 
ment mortar,  with  Portland  cement  concrete 
for  filling  spaces  between  stone.  The  canal 
will  be  2,900  feet  long,  on  the  sloping  side  of 
a  hill  with  an  embankment  on  the  lower  side. 
The  canal  is  high  above  water,  and  the  banks 
are  being  built  of  earth  excavation  from  the 
canal,  consisting  principally  of  clay  with  a 
small  mixture  of  gravel,  watered  and  rolled  in 
9-inch  layers.  The  forebay  at  the  end  of  the 
canal  is  protected  by  steel  racks,  and  is  formed 
by  a  masonry  wall  in  which  are  located  the  en- 
trances to  four  flumes.  These  extend  to  the 
power  house,  a  distance  of  350  feet,  to  four 
pairs  of  horizontal  turbines,  of  which  two  pairs 
of  27-inch  wheels,  made  by  the  Holyoke  Ma- 
chine Company,  will  be  installed  at  the  start. 
Each  pair  will  be  direct-connected  to  a  General 
Electric  three-phase,  40-cycle,  2,300-voIt  alter- 
nator of  750  kilowatts  capacity,  and  an  exciter 
will  be  direct  attached  to  the  end  of  the  gen- 
erator shaft.  Lombard  governors  for  the  water 
wheels  are  to  be  installed,  controlled  from 
the  switchboard.  The  floor  of  the  power  house 
is  50  feet  below  the  level  of  water  in  the  canal 
and  the  water  in  the  tail  race  is  15  feet  below 
the  power  house  floor.  At  low  water  it  Is  ex- 
pected that  3,000  horse-power  will  be  available, 
and  at  ordinary  stages,  4,000  horse-power.  The 
cost  of  development  for  3,000  horse-power, 
with  all  electric  and  hydraulic  machinery  in- 
cluded, will  be  about  |40  per  horse-power. 
The  mill  building,  which  will  utilize  a  part  of 
the  power,  is,  as  at  present  designed,  to  have 
an  ultimate  capacity  of  50,000  spindles.  Messrs. 
W.  B.  Smith,  Whaley  &  Company  are  engi- 
neers for  the  plant,  superintending  it  from  the 
Columbia,  S.  C,  office.  Messrs.  Snyder,  Oates 
&  Company,  of  King's  Mountain,  N.  C,  are  the 
general  contractors. 


Comparison    of    Methods    of    Estimating 
Soil-stripping  from  Reservoirs. 

Abridgement   of  a   paper  by   Frank   S.   Hart,   Member 

Boston  Society  of  Civil  Engineers,  In  the  "Journal"  of 

the   Association    of    Engineering    Societies. 


The  Sudbury  Reservoir,  covering  at  high 
water  1,290  acres,  was  commenced  in  1895  by 
the  Boston  Water  Works,  and  with  all  the 
other  water-supply  property  of  the  Boston 
Water  Works  in  the  Sudbury  River  water- 
shed, has  since  become  a  part  of  the  Metro- 
politan Water  Works.  In  accordance  with  the 
practice  which  has  prevailed  on  the  water 
works  since  1883,  nearly  the  whole  of  this  area 
required  the  removal  of  the  thin  layer  of  earth 
in  which  there  was  a  relatively  large  propor- 
tion of  organic  matter.  Ordinarily  this  layer 
was  about  a  foot  thick,  sometimes  much  thin- 
ner; but,  here  and  there,  pockets  and  swamps 
or  meadows  were  found  in  which  the  deposits 
were  of  considerable  depth.  The  removal  of 
this  material  was  classed  as  soil  stripping. 
There  were  over  4,000,000  cubic  yards,  cost- 
ing over  $1,000,000,  and  divided  among  9  con- 
tractors in  17  contracts,  and  ranging  in  price 
from  19  to  36  cents  per  cubic  yard.  Some  of 
this  excavation,  it  is  said,  was  sublet  as  low 
as  16  cents. 

Picks  and  shovels,  mattocks  and  axes, 
knives  and  scoops  drawn  by  horses,  all  had 
their  turn  and  try  on  sod,  roots,  muck  and 
loam,  as  the  previous  experience  or  inexperi- 
ence of  the  individual  contractors  persuaded 
them  to  consider  advisable;  and  one  contractor 
finally  resorted  to  a  hydraulic  dredging  plant. 
This  plant,  after  It  was  adjusted  to  the  con- 
ditions and  managed  skilfully,  did  the  work  for 
less  than  one-third  of  the  contract  price  per 
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cubic  yard.  The  transporting  was  done  by 
wheelbarrows,  horse  and  mule  teams,  narrow- 
gauge  dump  cars  hauled  by  horses,  or  light 
steam  locomotives,  or  by  inclined  railways 
with  stationary  engines,  according  to  the  con- 
ditions regarding  location,  kind  of  material, 
length  of  haul  and  the  ideas  and  financial  abil- 
ities of  the  several  contractors  and  the  appar- 
atus and  plant  on  hand.  The  hydraulic  plant 
used  water  carriage  through  a  longer  or  short- 
er stretch  of  pipe  as  required. 

Naturally,  the  question  as  to  which  was  the 
proper  way  for  the  engineers  to  measure  the 
amounts  of  soil  stripping  for  the  monthly  and 
final  estimates  came  out  prominently,  and  when 
these  estimates  fell  short  of  the  expectations 
of  some  contractor  dissatisfaction  was  heard 
more  or  less  emphatically.  As  the  complaints 
might  become  chronic  and  epidemic  and  be 
legally  troublesome,  and  as  there  offered  a 
good  opportunity,  an  exhaustive  and  practical 
comparison  of  three  of  the  most  prominent  and 
popular  methods  and  also  a  method  suggested 
by  a  complaining  contractor  were  tested,  and 
the  writer  was  selected  to  make  a  careful  in- 
vestigation into  the  whole  subject. 

The  regular  method  of  measuring  the  soil 
stripping,  called  the  50-foot-strip  method,  was 
adopted  as  the  first  method.  It  had  been  in 
use  for  some  years  in  calculating  the  work  on 
other  reservoirs  and  had  hitherto  been  con- 
sidered satisfactory.    By  this  method  the  areas 


Tablb  1. — Mateeials  Moved  by  Cars  from  the  First  Area,  July  and  August 

Estimates. 
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The  vertical  areas  included  between  the  orig- 
inal surface  profile  and  the  profile  showing  the 
state  of  the  work  at  the  last  survey  were  ob- 
tained by  a  planimeter  measurement  checked 
by  a  second  person.  This  method  is  found  to 
give  a  very  satisfactory  degree  of  accuracy. 
These  "section  areas"  were  used  as  "end  areas" 
50  feet  apart  in  the  ordinary  way  of  computing 
earth  work,  care  being  taken  to  fulfil  geometri- 
cal conditions  at  the  outskirts  of  the  excava- 
tion. 

The  second  method  was  the  same  as  the 
first,  only  the  profiles  and  sections  were  taken 
25  feet  apart.  In  making  the  comparison  with 
the  regular  method  on  the  pieces  of  soil  strip- 
ping selected,  the  regular  50-foot  lines,  profiles 
and  sections,  were  used,  and  the  others  were 
taken  exactly  half-way  between.  This  second 
method  is  referred  to  as  the  25-foot  strip  meth- 
od, and,  because  of  its  being  the  one  requiring 
the  greatest  number  of  elevations  to  be  deter- 
mined, it  was  chosen  as  the  standard  method 
to  compare  the  others  with. 

The  third  method,  abandoning  profiles,  plot- 
ting and  sections,  took  elevations  only  at  the 
corners  of  25-foot  squares  on  the  original  sur- 
face and  on  the  finished  excavation,  and  the 
mean  of  these  four  differences  of  elevation, 
was  considered  as  the  mean  depth  of  excava- 
tion for  the  625  square  feet.  Irregular  boun- 
daries and  broken  squares  were,  of  course, 
carefully  considered  and  allowed  for  in  the  sev- 
Table  II. — Materia 


Area 
between  stations. 

By  method 
of  25-foot 

strips. 
Standard. 

Cu.  yds. 

of  50 
Cu.  yds 

method 

foot  strips. 
Ratio  to 
standard. 

3.1  +  25  and  40  +  0.  . 
35   +  25  and  40  +  0.. 

3643 
. .       2624 

3485 
2655 

0.9568 
1.0117 

Area  =  2.68  acres. .  . 

6267 

6140 

0.9798 

40  +  0  and  45  +  0..  . 
40  +  0  and  45  +  0..  . 

. .        3672 
6237 

3788 
6193 

1.0316 
0.9929 

Area  ^3.88  acres..  . 

9909 

9981 

1.0073 

45  +  0  and  .50  +  0.  .. 
45  +  Oand  50  -f  0.  . . 

4347 
5023 

4313 
6067 

10380 

0.9921 
1.0242 

Area  =  4.32  acres. .  . 

10270 

1.0106 

50  +  Oand  55  +  25.. 
50  +  Oand  55  +  25.. 

.  .       2870 
4775 

2871 
4711 

1.0005 
0.9807 

Area  =  3.53  acres. .  . 

7645 

7582 

0.9919 

.      14.132 
.  .     195.50 

14458 
19625 

0.9949 

Angiist  estimate 

1.0034 

By  1 

of  25  f  0( 


foot  squares. 
Ratio  to 
Cu.  yds.     standard. 


6200 


9938 


10350 


7585 


0.9893 


1.0029 


1.0078 


0.9922 


0.9998 


Area  =  14.41  acres 34091  34083 

were  divided  carefully  by  instrument  and  tape 
into  squares  500  feet  on  a  side,  and,  before  the 
sections  were  entered  upon  by  the  contractor, 
profiles  of  the  original  surfaces  were  taken  on 
lines  50  feet  apart  and  parallel  to  one  of  the 
Bides  of  these  squares.  The  leveling  was  done 
carefully,  convenient  benches  being  first  ac- 
curately established,  the  "heights  of  instru- 
ment" taken  to  the  nearest  hundredth  of  a  foot 
and  the  work  checked  back  to  the  bench  started 
from  or  to  some  other  equally  well-determined 
bench.  The  readings  for  the  ground  surfaces 
were  taken  to  the  nearest  tenth  of  a  foot. 
These  notes  were  plotted  on  roll  profile  paper 
and  carefully  checked.  The  scales  used  were 
3  feet  to  the  Inch  vertical  and  40  feet  to  the 
inch  horizontal.  Queen's  continuous  profile 
paper,  plate  B,  being  found  well  adapted  for 
the  purpose.  The  profiles  were  so  arranged  as 
to  allow  room  for  subsequent  ones  on  these  same 
sections  when  changed  by  the  removal  of  the 
soil.  These  profiles  were  repeated  monthly 
whenever  the  contractor  had  done  any  work 
on  these  lines,  or  as  often  as  necessary  to  in- 
clude all  of  his  work  of  excavation  up  to  the 
date  for  the  estimate  pending,  and  when  the 
contractor  had  satisfactorily  completed  any 
sufficiently  extensive  area  the  profiles  of  that 
part  were  taken  with  particular  care  to  use  in 
making  the  final  estimate,  so  as  to  closely  in- 
clude between  them  and  the  original  profiles 
the  amount  of  work  to  be  reported. 


Moved  by  Car.s  p-rom 
.^rea. 
July 
estimate, 
cubic 
Areas  bv  stations.  feet. 

45  +     0  to  45  ■)•  25 6.500 

45   +   25  to  45   +  50 7134 

Sura  of  strips  (standards) .  .      13634 

Same  by  50foot  strip 13491 

Ratio  of  50-foot  strip 0.9895 

45  -I-  50  to  45  +  75 7265 

45  -H  75  to  46  +     0 7028 

Sum  of  strips  (standards)  .  .      14293 

Same  bv  .50-foot  strip 14372 

Ratio  of  50-foot  strip 1.0056 

40  +     0  to  46  -H   25 6614 

46  +  25  to  46  +  50 5987 

Sum  of  strips  (standards) . .     12601 

Same  by  50-foot  strip 12968 

Ratio  of  50-foot  strip 1.0292 

49  ■!■  50  to  49  +  75 9578 

49  +•■  75  to  50  +     0 11555 

Sum  of  strips  (standards) . .     21133 

Same  bv  50-foot  strip 20861 

Ratio  of  50-foot  strip 0.9871 

25-foot  strips.  45  to  .50.  .  .  .  117380 
50-foot  strips.  45  to  50.  .  . .  1164.50 
Ratio 0.9921 
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yards,  while  for  the  total  of  34,100  cubic  yards 
on  this  area  of  about  UVz  acres  the  ratio  is 
99.98  per  cent.  By  the  25-foot  square  method 
the  lowest  ratio  is  98.93  per  cent,  (as  against 
97.98  per  cent,  by  the  50-foot  strip  method)  for 
a  volume  of  6,270  cubic  yards,  and  the  highest 
ratio  is  100.78  per  cent,  (as  against  101.06  per 
cent,  by  the  50-foot  strip  method)  for  a  volume 
of  10,270  cubic  yards,  while  for  the  total 
amount  of  34,100  cubic  yards,  the  ratio  Is  99.95 
per  cent.,  the  5  parts  compared  being  in  each 
case  nearer  the  standard  by  the  25-foot  square 
method,  while  the  totals  agree  almost  exactly 
with  each  other,  as  well  as  with  the  s'^tniard. 
A  corresponding  analysis  of  Table  II.  shows 
that,  in  that  part  of  the  area  which  was  still 
further  subdivided  (4.3  acres),  the  lowest  ratio 
by  the  50-foot  strip  method  is  91.04  per  cent, 
for  a  volume  of  7,800  cubic  feet,  and  the  high- 
est ratio  is  113.51  per  cent,  for  a  volume  of 
12,300  cubic  feet,  while  by  the  25-foot  square 
method  the  lowest  ratio  is  95.78  per  cent,  for  a 
volume  of  over  18,700  cubic  feet,  and  the  high- 
est ratio  is  107.17  per  cent,  for  a  volume  of 
over  10,550  cubic  feet.  The  totals  compare 
101.06  and  100.78  per  cent,  for  the  50-foot  strips 
and  the  25-foot  squares,  respectively,  as  is  also 
shown  for  this  portion  in  Table  I.  In  the  above 
instances  the  25-foot  squares  show  closer  ratios 
to  unity  than  do  the  50-foot  strips,  but  in  the 
comparisons  that  can  be  made,  six  rases  otit 
of  the  ten  show  the  estimates  for  the  50-foot 
Selected  Section  of  the  Fiiisi 
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eral  estltnaies.     Three,  areas  were  selected  for 
comparis'on. 

The  first  and  largest  area,  located  along 
Stony  Brook,  contained  nearly  14%  acres,  be- 
ing about  1,800  feet  long  and  of  irregular  width, 
averaging  about  350  feet.  It  was  a  narrow 
piece  of  the  meadow  on  both  sides  of  the  brook, 
with  a  border  of  gently  sloping  upland  on  the 
westerly  side.  The  mud  or  muck  in  the  meadow 
was  at  places  3  or  4  feet  deep,  usually  covered 
with  a  heavy,  tough  sod,  and  the  loam  on  the 
upland  hillside  was  about  a  foot  deep,  more  01 
less  interspersed  with  boulders  and  stumps  of 
trees. 

In  order  to  show  what  larger  differences,  by 
comparison,  may  be  balanced  in  a  general  aver- 
age when  the  volume  of  stripping  from  a  large 
area  is  considered  by  the  various  methods,  a 
subdivision  into  four  parts  has  been  made  of 
the  total  area,  and  one  of  the  best  proportioned 
and  defined  of  these  parts  has  been  further 
considered  in  ten  strips  50  feet  wide.  As  all 
but  a  very  small  portion  of  the  material  from 
this  area  was  moved  by  cars,  the  opportunity 
was  taken  to  compare  carloads  with  other 
measurements.  The  portions  of  Tables  I.  and 
II.  given  above  show  amounts  of  excavation  for 
the  different  parts  by  the  several  methods. 

In  Table  I.  the  lowest  ratio  by  the  50-foot 
strip  method  Is  95.68  per  cent.,  with  a  volume 
of  3,650  cubic  yards,  and  the  highest  ratio  Is 
103.16  per  cent.,  with  a  volume  of  3,675  cubic 


.August 

Amount 

estimate. 

Total 

by  25-foot  squares. 

cubic 

cubic 

Cubic 

Ratio  to 

feet. 

feet. 

feet. 

standard. 

6085 

12585 

12907 

1.0256 

6208 

13340 

13937 

1.0447 

12291 

25926 

26844 

1.0.354 

13951 

27442 

1.1351 

1.0585 

7567 

14832 

14560 

0.9817 

9078 

16106 

15600 

0.9686 

6645 

30938 

30160 

0.9749 

10515 

30888 

.    >  • 

0.0022 

0.9984 

7947 

14.561 

14822 

1.0179 

7642 

13620 

14304 

1.Q495 

1.5589 

28190 

29126 

1.0332 

16185 

29154 

1.0382 

1.0342 

9145 

18724 

17934 

0.9578 

9098 

20652 

20117 

0.9741 

18243 

.39376 

3805) 

0.9664 

17800 

38661 

0.9757 

0.9818 

159922 

277302 

27945P 

1.0078 

163795 

280245 

1.0242 

1.0106 

Strips  to  be  closer  to'  the  standards  than  are 
the  corresponding  estimates  by  the  25-foot 
squares. 

The  opportunity  of  comparing  car  measure- 
"  ment  with  measurement  in  excavation  was 
availed  of  under  fairly  good  circumstances.  It 
was  particularly  understood  that  the  contractor 
was  to  be  entirely  uninfluenced,  either  by  any 
direction  of  the  work  on  the  part  of  the  engi- 
neers or  through  any  Information  from  them 
of  the  count  to  be  made  and  inspection  to  be 
maintained.  Directions  were  necessarily  given 
from  time  to  time  relative  to  the  kind  of  ma- 
terial to  be  or  not  to  be  removed,  the  same  as 
if  no  count  and  accompanying  inspection  were 
to  be  made;  otherwise  the  above  understand- 
ing was  faithfully  carried  out. 

The  contractor  was  aware,  of  course,  from 
the  constant  presence  of  the  observer  and  his 
use  of  the  note-book  and  the  careful  measure- 
ment of  the  essential  dimensions  of  his  cars 
by  the  engineers,  which  was  impossible  to 
avoid  or  conceal,  that  something  of  the  sort 
was  going  on;  but,  other  than  the  apparent 
variation  in  the  fulness  of  the  loading  of  cars, 
it  seemed  to  make  no  difference  in  his  control 
or  direction  of  the  work  or  in  his  choice  of 
methods. 

Each  car  was  carefully  measured  to  obtain 
the  "struck"  capacities,  which  were  quite  uni- 
form, averaging  76.27  cubic  feet,  the  smallest 
being  74.91  and  the  largest  77.88.    Four  deslgna- 
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tions  (or  the  comparative  fulness  of  the  cars 
were  used,  viz.:  A,  for  heaping  full;  B,  for  well- 
rounded  loads,  but  with  partly  empty  corners; 
C,  for  what  would  be  judged  to  be  even  full  if 
leveled  off,  and  D,  for  a  rather  slack  load. 
There  were  also  several  cases  where  some  of 
the  cars  were  only  about  V2  or  M  full  when 
the  train  was  started  for  the  dump.  A  was 
estimated  to  represent  3.640  cubic  yards  gross 
measurement;  B,  3.232  cubic  yards;  C,  2.825 
cubic  yards;  and  D,  2.640  cubic  yards.  Table 
No.  III.  will  give  some  idea  of  how  the  loading 
varied. 

Table  III. — Items  of  the  Car-count  Made  onthb 
FIE.ST  Arba  oi'  Investigation. 
Number   of   car    loads   and 

condition  of  loading.  Totals. 


—        'O         .-, 


189G. 


<^?.     O 


■a   =  = 


CO  — 


ZE 


July        !_.       is  /T,  a^         •< 

est..    108  3558  1914     312     18  0     5910  18148.  3.071 

^eM.:.  15  2721  3951  765  89  6  7547  22160.  2.936 
Total.  123  6279  5865  1077  107  6  13457  40308.  2  995 
Aug.  estimate,  Incl.  405  cu.  yds.  moved  by  carts. ^2obD 
Total  estimate,  incl.  405  cu.  yds.  moved  by  carts. 4071.J 


The  second  piece  selected  for  investigation 
was  so  bounded  as  to  have  full  squares  and  to 
be  entirely  inside  an  area  previously  untouched 
by  the  contractor.  It  contained  about  4% 
acres  of  not  very  smooth  upland  pasture,  with 
a  small  bog  hole  or  mud  pocket  as  a  special 
feature.  As  on  the  first  area,  profiles  were 
taken  of  lines  25  feet  apart  and  elevations  were 
taken  at  the  corners  of  25-foot  squares.  The 
depression  at  the  mud  pocket  was  the  only 
condition  likely  to  occasion  any  great  differ- 
ence in  the  estimates  by  different  methods. 

Here  we  found,  for  special  instances,  the  low- 
est ratio  by  the  oO-foot  strips  to  be  78.71  per 
cent,  and  the  highest  to  be  107.23  per  cent., 
while  the  same  areas  gave,  by  the  25-foot 
squares,  100.99  and  91.97  per  cent.  The  low- 
est ratio  by  the  25-foot  square  is  91.97  per  cent., 
which  was  for  the  same  area  as  was  the  high- 
est per  cent,  by  the  50-foot  strips,  and  the  high- 
est ratio  by  the  25-foot  squares  is  102.91  per 
cent.,  as  against  98.40  per  cent,  for  the  same 
area  by  the  50-foot  strips— a  considerable  di- 
versity But,  on  taking  the  whole  area,  we  found 
that  almost  exactly  1   per  cent. was  the  difference 


A  Railroad  Viaduct  on  Cribbing. 

Owing     to     the     sticky     condition     of      the  from  the  standards,  and  both  the  50-foot  strips 

material  excavated,  most  of  the  cars  returned  and    the   25-foot   squares    are    alike   to    within 

from  the  dump  with  considerable  dirt  adhering  1/20  of  1  per  cent. 

to  the  sides  and  bottoms.     It    was  estimated  The  third  area  selected  was  on  a  fiat  hillside, 

that  the  average  amount  per  car  was  about  5  It  contained   about   2  acres   of   rough   pasture 

cubic   feet.     No  allowance  was  made  for  this  land.     The   contractor  had    entered    upon  the 

lessened     capacity    in    reckoning    the    gross  work  before  we  were  able  to  take  the  eleva- 

amounts  by  car  measurement.  tions  for  the  corners  of  the  25-foot  squares,  but 

Of  the  July  portion  there  was  estimated  to  be  the  division  engineer  had  taken  the  levels  for 

about  50  cubic  yards  of  stone  and  stumps  left  the    50-foot   and    25-foot    profiles    previously — 

on  the  area  and  not  removed  by  the  cars,  and  about  the  time  that  this  investigation  was  first 

of  the  August  portion   about   180   cubic   yards  being   considered.     The  range   of  variation   is 

were  likewise  stones  and  stumps  not  included  from   96.61   per  cent,   to   104.81  per  cent.,   and 

in  the  car  measurements.     The  standard  esti-  these  extremes  are  for  two  contiguous  strips. 

mates  should,  therefore,  be  decreased  accord-  If  these  were  taken  together  they  would  almost 

ingly  before    comparison    is    made    with    the  neutralize   each   other's   divergences   from   the 

amounts     by    car    measurements.      We    have,  standard  and  give  a  ratio  of  99  2/3  per  cent., 

then,  by  standard  measurements,  14,482  cubic  which  simply  emphasizes  the  principle  that  the 

yards  in  July,  19,379  cubic  yards  in  August,  or  larger  the  areas  involved  the  nearer  the  ratios 

a  total  of  33,861,  to  compare   with  car   meas-  are  likely  to  be  to  unity. 

urements   of   18,148,   22,565    and    40,713    cubic  A  summary  of  the  results  obtained  by  apply- 

yards,  respectively,  and   find  the  ratios  to  be  ing  the  three  above  methods  of  estimating  to 

as  follows:  the  quantities  on  the  three  areas  appears   to 

For  the  July  estimate 1  to  1.253  abundantly   corroborate    and   fully   Justify   the 

For  the  August  estimate 1    to  1.164  .    ,               ,    j      ,   ,           .  ^^              .             ,        ,. 

And  tor'the  total  estimate 1  to  1.202  opinion  and  decision  of  the  engineer  in  charge 


for  this  kind  of  work.  It  would  seem  from  this 
investigation  that  the  25-foot  strips  were  fine 
enough  divisions  for  standards,  and  that  pro- 
files closer  together  could  not  reasonably  be 
demanded  and  would  not  give  much  more  re- 
liable results  when  sufilclently  large  areas  are 
taken  and  a  generally  uniform  depth  of  cutting 
is  to  be  considered. 

From  a  contractor's  point  of  view,  one  meth- 
od is  as  likely  to  be  as  favorable  to  him  as 
either  of  the  others.  But,  from  the  engineer's 
standpoint,  the  questions  of  expedition  and  ex- 
pense have  considerable  weight  when  choosing 
the  method,  and  are  very  proper  subjects  for 
discussion.  Unfortunately,  this  investigation 
was  undertaken  under  such  conditions  that  no 
definite  conclusions  respecting  these  points 
could  be  obtained. 

Mr.  Desmond  FitzGerald  was  the  engineer 
in  charge  of  the  work  as  engineer  of  the  Sud- 
bury Department,  Metropolitan  Water  Works; 
and  Mr.  Frederic  P.  Steams  Is  chief  engineer 
of  the  Metropolitan  Water  and  Sewerage 
Board. 


Raising  a  Steel  Railroad  Viaduct. 

The  double  track-plate  girder  viaduct  of  the 
Pennsylvania  Railroad,  at  Becks  Run,  near 
Pittsburg,  is  about  800  feet  long  and  50  feet 
high  with  alternate  30-foot  towers  and  50-foot 
spans.  The  towers  are  made  with  two  trestle 
bents  having  four  columns  battered  trans- 
versely and  braced  with  riveted  horizontal  and 
diagonal  struts  in  every  face.  The  structure 
weighs  about  700  tons  and  was  raised  about  7 
feet  above  the  original  grade. 

The  viaduct  was  used  for  both  freight  and 
passenger  service,  and  traffic  on  it  was  inter- 
rupted for  only  eight  days.  Each  column  was 
seated  on  a  masonry  pier  around  which  the 
earth  was  excavated  to  a  depth  of  about  3  feet. 
In  the  bottom  of  this  pit  crib-work  was  started 
and  built  up  on  both  sides  of  the  column  and 
pier  to  nearly  the  level  of  the  first  transverse 
brace,  the  lower  side  of  which  took  bearing  on 
cross  beams  which  were  supported  at  the  ends 
by  jack  screws  set  on  top  of  the  cribbing.  The 
jack  screws  were  operated  simultaneously  at  all 
the  columns  to  lift  the  structure  clear  of  the 
old  masonry,  thus  supporting  its  weight  entirely 
by  the  riveted  connections  between  the  struts 
and  columns. 

When  the  jacks  were  extended  to  their  lim- 
its, blocking  was  built  under  the  column  bases 
and  they  were  lowered  to  rest  on  it.  The  jacks 
.  were  removed,  screwed  up  and  re-inserted  lift- 
ing the  viaduct  another  12  inches,  and  so  on 
successively  until  the  required  elevation  was 
attained.  The  old  piers  were  then  removed 
down  to  the  bottoms  of  the  pits,  and  new  ma- 
sonry was  built  on,  extending  the  piers  to  the 
required  height,  where  they  were  finished  with 
4x4-foot  granite  caps  2  feet  thick.  The  cribs 
were  built  up  to  a  maximum  height  of  about  12 
feet  above  the  surface  of  the  ground,  and  were 
made  of  6x8-inch  timbers  about  4  feet  long, 
laid   up  cob-house   fashion. 

For  each  transverse  trestle-bent  there  were 
four  cribs  arranged  symmetrically  with  the 
center  line  of  the  viaduct  and  of  the  bent,  about 
2  feet  inside  of  the  longitudinal  faces  of  the 
feet  of  the  columns  and  about  7  feet  on  cen- 
ters, each  side  of  the  center  line  of  the  bent. 
The  cribs  were  connected  both  transversely  and 
longitudinally  by  8x8-inch  timbers  built  in  near 
the  middle  courses  and  reaching  through  from 
the  outside  to  outside  of  adjacent  cribs.  Across 
the  tops  of  each  transverse  pair  of  cribs  there 
are  working  platforms  of  solid  planks,  and  a 
12xl2-inch  cap  which  receives  at  each  end  a  set 
of  three  12xl2-inch  longitudinal  timbers  one  on 
top  of  another,  making  a  beam  36  inches  high 
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supported  at  the  ends  over  the  centers  of  the 
two  cribs  in  the  longitudinal  pair,  and  having 
the  middle  bearing  under  the  lower  transverse 
strut  of  the  bent  close  to  its  column  connec- 
Uon. 

Four  6-ton  Jack  screws  were  set  under  each 
end  of  this  compound  longitudinal  beam  and 
raised  it  to  allow  successive  courses  to  be  built 
on  the  cribbing  below.  By  this  arrangement, 
the  column  bases  were  always  left  suspended 
clear  over  the  masonry  piers,  and  plenty  of 
room  was  left  between  the  cribs  for  building 
the  new  masonry.  The  work  was  accompanied 
by  a  change  of  grade  in  the  track  which  re- 
quired one  end  of  the  viaduct  to  be  raised  2  feet 
higher  than  the  other  end.  The  disturbance 
which  this  occasioned  in  the  steel  work  was 
provided  for  in  each  tower  by  detaching  the 
columns  in  one  trestle-bent  from  their  girder 
seats,  inserting  between  them  1%-inch  filler 
plates  and  riveting  them  up  again,  allowing 
the  other  members  of  the  tower  to  spring  to  the 
slightly  altered  relative  positions.  This  work 
was  satisfactorily  executed  by  the  John  Eich- 
leay,  Jr.,  Company,  of  Pittsburg,  in  eight  days, 
employing  a  force  of  40  men  and  using  about 
200  5-ton  jack  screws  and  50,000  feet  of  timber 
for  the  cribbing. 


Electric  Power  and  Lighting  in  the  New 
Government  Building  at  San  Francisco. 

The  power  plant  of  the  San  Francisco  Post 
Office  and  Court  House,  as  described  in  the 
April  18  issue  of  this  journal,  was  shown  to  be 
one  of  rather  large  proportions  for  a  building 
not  intended  for  manufacturing  purposes  or 
for  supplying  other  than  its  own  needs.  The 
description  of  the  ventilating  and  heating 
equipment  in  the  May  2  issue  showed  that  a 
considerable  percentage  of  this  power  is  con- 
sumed in  driving  ten  fans  and  two  water  cir- 
culating pumps.  The  remainder  of  the  current 
is  employed  in  lighting  nearly  4,000  incandes- 
cent lamps  and  providing  power  for  five  ele- 
vators. To  recapitulate  briefly,  the  generating 
plant  comprises  four  direct-current  Commer- 
cial Electric  Company's  dynamos,  two  of  150- 
kilowatts  capacity  and  two  of  75  kilowatts, 
each  direct-connected  to  an  AUfree  tandem 
compound  engine.  The  generator  leads  and 
field  wires  are  run  to  the  switchboard  in  a 
cable  trench,  the  cables  being  lead  covered  and 
supported  on  cast-iron  blocks  with  heavy  por- 
celain insulators  placed  4  feet  apart.  The 
cross-sectional  area  of  the  conductors  is  based 
on  1  square  inch  for  each  800  amperes  of  cur- 
rent at  the  maximum  generator  output  and  is 
intended  to  keep  the  potential  drop  between 
the  generators  and  switchboard  within  %  of 
one  per  cent,  when  operating  at  full  load. 

The  switchboard  is  located  in  the  engine 
room,  on  the  opposite  side  from  the  boiler 
room,  as  indicated  in  the  basement  cuts  with 
the  previous  articles.  It  is  of  Tennessee  mar- 
ble 20%  feet  long  by  8%  feet  high  and  contains 
ten  panels,  each  24  inches  wide  and  IV2  inches 
thick,  with  the  instruments  disposed  as  shown 
on  the  accompanying  elevation.  An  angle  iron 
frame  secured  to  the  floor  and  ceiling  supports 
the  board  12  Inches  from  the  floor  and  5  feet 
from  the  wall,  the  sides  and  top  being  enclosed 
by  ornamental  iron  grilles  with  doors  at  the 
ends,  as  shown.  The  first  panel  at  the  left  con- 
tains the  fused  knife  switches  which  control 
all  of  the  power  circuits,  and  the  three  panels 
at  the  right  similarly  control  all  lighting  cir- 
cuits, while  the  intermediate  panels  contain 
the  main  station  switches  and  instruments. 
The  latter  include  one  potential  indicator,  read- 
ing from  180  to  260  volts,  mounted  on  a  swing- 
ing arm  and  provided  with  a  dial  pattern  indi- 
cator switch  for  making  independent  connec- 


tions with  the  lighting  and  power  bus  bars, 
respectively;  one  voltmeter  reading  to  300 
volts,  mounted  on  a  swinging  arm  and  connect- 
ed by  a  dial  switch  to  any  set  of  generator 
leads  or  the  lighting  or  power  bus  bars;  one 
differential  type  ground  detector,  similar  to  the 
potential  indicator,  with  connections  to  the 
lighting  or  power  bus  bars;  two  ammeters  for 
the  75-kilowatt  generator  panels,  reading  to 
400  amperes;  two  ammeters  for  the  IBO-kilo- 
watt  generator  panels,  reading  to  750  amperes; 
and  one  ammeter  for  the  lighting  circuit  bus 
bars,  reading  to  1,200  amperes.  All  the  fore- 
going instruments  are  of  the  station  pattern 
with  illuminated  dials,  and  are  of  Weston 
make. 

In  addition  to  the  above  there  is  one  Bristol 
recording  ammeter  with  a  scale  range  from 
0  to  500  amperes  and  a  24-hour  chart,  connect- 
ed to  the  power  circuit  bus  bars  and  provided 
with  a  damping  device  for  fluctuating  currents; 
and  one  recording  voltmeter,  having  a  range 
from  0  to  250  volts  and  a  24-hour  chart,  con- 
nected through  a  dial  switch  with  either  the 
lighting  or  power  bus  bars.  Mounted  on  brack- 
ets on  the  rear  of  the  board  are  two  Thomson 
integrating  wattmeters,  one  for  the  lighting 
circuit  with  a  capacity  of  1,200  amperes  and 
one  for  the  power  circuit  with  a  capacity  of 
600  ampefes.     On  each  of  the  four  generator 


switch  of  1,200-ampere  capacity  on  the  face  of 
the  board  is  arranged  to  cross-connect  the  two 
sets  of  bars  and  in  case  of  break  down,  the 
lighting  bus  bars  may  be  connected  to  the  city 
service  by  a  single-throw,  double-pole  emerg- 
ency switch  of  1,000-ampere  capacity.  The 
feeder  from  this  switch  to  the  east  corner  of 
the  building  where  the  connection  is  made  to 
the  street  service,  has  a  cross-section  of  1,200,- 
000  circular  mils  and  is  carried  overhead  in  the 
basement  with  the  conductors  of  opposite  polar- 
ity run  in  separate  conduits. 

The  distributing  systems  from  the  switch- 
board are  all  of  the  two-wire  form,  with  both 
conductors  of  a  single  circuit  in  the  same  con- 
duit and  in  nearly  every  instance  a  separate 
feeder  to  each  distributing  cabinet  or  power 
outlet  box.  The  feeder  risers  to  the  various 
floors  are  taken  up  through  one  or  the  other  of 
the  two  ventilating  shafts  mentioned  in  con- 
nection with  the  ventilating  and  heating. 
Where  the  conduits  pass  through  these  shafts 
or  through  the  basement  they  are  exposed,  but 
where  they  are  run  in  flnlshed  parts  of  the 
building  they  are  concealed  under  floors,  in 
partitions,  or  in  chases  behind  furring  or  lath- 
ing. The  feeders  and  taps  for  the  lighting  cir- 
cuits were  selected  of  carrying  capacities  based 
on  the  number  of  lights  to  be  supplied  at  .35 
ampere  for  each    16-candle-power    lamp,    and 
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panels  there  is  a  double-pole,  double-break, 
magnetic  I.  T.  E.  circuit  breaker,  designed  for 
closing  each  side  of  the  circuit  independently 
of  the  other.  Two  of  400-ampere  capacity  are 
mounted  on  the  75-kilowatt  generator  panels, 
and  two  of  750-ampere  capacity  on  the  150-kilo- 
watt  generator  panels.  All  have  a  working 
range  from  three-quarters  normal  rating  to  one- 
half  overload  and  are  capable  of  close  adjust- 
ment throughout  the  range.  Each  generator 
panel  also  contains  a  three-pole,  double-throw, 
double-break  knife  switch  for  connecting  the 
corresponding  generator  to  either  of  the  two 
sets  of  bus  bars,  and  a  field  rheostat  with  a 
sufficient  number  of  steps  to  give  a  range  of 
regulation  between  200  and  250  volts  by  incre- 
ments not  exceeding  one  volt  per  step. 

The  upper  set  of  bus  bars  on  the  back  of  the 
board  is  for  the  lighting  circuits  and  the  lower 
for  the  power,  each  set  consisting  of  a  pos- 
itive, a  negative  and  an  equalizer  bar.  Each 
bar  has  a  cross-sectional  area  of  2\^  inches, 
and  is  built  up  of  copper  strips  %  Inch  thick. 
The  connections  from  each  set  of  bars  to  the 
ammeter  and  circuit  breaker  on  each  generator 
panel  are  made  in  such  manner  that  they  will 
remain  in  circuit  when  the  main  switch  is 
thrown  to  feed  either  by  the  lighting  or  the 
power  bus    bars.     A    single-throw    triple-pole 


allowing  a  loss  of  2  per  cent,  in  the  feeders  at 
the  rated  maximum  load  and  1  per  cent,  in  the 
tap  circuits.  To  give  a  220-volt  service  at  the 
tap  outlets  this  requires  a  potential  of  222.3 
volts  at  the  distributing  tablets  and  226.8  at 
the  switchboard.  The  wires  of  the  power  cir- 
cuits are  of  such  sizes  that  the  total  loss  of 
potential  from  switchboard  to  motor  outlet 
boxes  does  not  exceed  3  per  cent,  of  226.8  volts 
when  delivering  current  under  full  load  condi- 
tions. 

Altogether  there  are  forty-three  distribution 
tablets  for  the  control  of  the  sub-systems  of 
lighting  circuits,  each  being  roughly  2x3  feet 
in  size  and  contained  in  a  steel  cabinet  set  in 
the  wall  with  the  back  of  the  frame  on  the  ex- 
posed side  flush  with  the  finished  wall.  The 
cabinets  in  corridors  and  all  prominent  loca- 
tions have  ornamental  bronze  frames  with  bevel 
glass  doors  and  marble  tablets  within,  while 
those  in  toilet  rooms  and  the  basement  have 
plain  frames  with  nickel  plated  finish  and  slate 
tablets.  The  tablets  are  mounted  against  the 
back  of  the  cabinets,  the  latter  being  large 
enough  to  leave  a  margin  of  4  inches  or  more 
around  the  board.  This  space  is  enclosed  by 
marble  or  slate  partitions  towards  the  inside 
and  the  border  of  the  door  frame  on  the  front, 
forming    concealed   connection    compartments 
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from  which  the  conduits  containing  the 
branches  lead.  The  feeders  connect  at  the  bot- 
tom of  each  tablet  to  two  bus  bars  which  ex- 
tend up  along  the  center  of  the  board  and  con- 
nect by  lateral  lugs  to  the  horizontal  tap  cir- 
cuit switches.  The  number  of  distribution  cabi- 
nets and  lamps  as  divide!  among  the  different 
floors  are:  Basement,  418  lamps,  10  cabinets; 
first  floor,  1,722  lamps,  19  cabinets;  second 
floor,  526  lamps,  6  cabinets;  third  floor,  647 
lamps,  6  cabinets;  and  fourth  floor,  518  lamps 
and  2  cabinets;  making  a  total  of  3,831  lights 
and  43  cabinets,  or  an  average  of  89  lights 
under  the  control  of  each  distribution  cabinet. 

For  the  operation  of  the  several  motors,  as 
previously  mentioned,  there  are  ten  power  feed- 
er circuits  as  follows:  Two  each  supply  current 
for  one  of  the  two  motors  driving  90-inch  cone 
fans  for  the  fresh  air  supply;  two  each  supply 
two  motors  each  driving  a  48-inch  disk  fan  on 
the  fourth  floor  for  the  removal  of  foul  air;  two 
each  supply  a  motor  driving  a  60-inch  disk  fan 
in  the  basement  for  the  removal  of  foul  air; 
two  each  supply  two  passenger  elevator  mot- 
ors; one  supplies  a  pump  motor  for  a  hydraulic 
freight  lift  and  a  motor  for  the  60-inch  blower 
for  the  boiler  and  engine  room  ventilation;  and 
one  supplies  the  motors  for  the  hot  water  cir- 
culating pumps  and  the  36-inch  disk  fan  for 
passing  foul  air  from  an  isolated  gathering 
chamber  in  the  basement  to  one  of  the  ven- 
tilating shafts.  The  motors  for  the  seven  disk 
fans  are  self-contained  with  the  fan  frames, 
while  the  connections  of  the  other  fans  and  the 
pumps  are  made  to  their  motors  with  flexible 
couplings,  allowing  an  independent  alignment 
of  motor  and  fan  or  pump  shafts.  The  motors 
for  the  fans  are  capable  of  operating  at  the 
following  speeds:  For  90-inch  cone  fans,  125  to 
250  revolutions  per  minute;  for  60-inch  blower 
and  disk  fans,  165  to  330  revolutions;  for  48- 
inch  disk  fans,  200  to  400  revolutions;  and  for 
the  36-inch  disk  fan,  275  to  550  revolutions. 
In  addition  to  the  above,  each  motor  is  capable 
of  being  operated  at  two  intermediate  speeds, 
and  the  pumps  may  be  operated  from  25  per 
cent,  below  to  25  per  cent,  above  normal  speed. 

The  speed  regulation  in  all  cases  is  obtained 
by  a  speed  controller,  or  rheostat,  with  a  suf- 
flcient  number  of  contact  points  to  give  easy 
acceleration  between  speed  limits  and  permit 
continued  running  at  the  intermediate  speeds. 
The  motor  tablets  are  of  Tennessee  marble, 
1%  inches  thick  with  an  ornamental  brass  or 
bronze  casing  secured  to  the  wall  by  iron  sup- 
ports. Each  board  is  equipped  with  a  double- 
pole  separately-closing  circuit-breaker,  a  main 
double-pole,  double-break  spring-lever  knife 
switch,  a  starting  rheostat  and  a  field  rheostat, 
the  two  latter  being  mounted  on  the  rear  of  the 
board.  The  motor  tablets  for  the  four  motors 
on  the  fourth  floor,  in  lieu  of  circuit  breakers, 
have  fuses  inserted  in  the  legs  of  the  main 
switches. 

The  machines  for  the  four  passenger  ele- 
vators are  of  the  drum-hoist  type  with  the 
motor  mounted  on  the  same  base  with  the 
drum,  and  driving  it  through  a  tandem  worm 
gear,  and  were  manufactured  by  the  Otis  Eleva- 
tor Company.  Each  is  capable  of  lifting  a  live 
load  of  2,500  pounds  exclusive  of  the  weight  of 
the  car  and  cables,  at  200  feet  per  minute,  and 
for  a  given  position  of  the  controller  will  not 
vary  more  than  10  per  cent,  in  speed  with  dif- 
ferent loads.  Elevaters  1  and  3  have  a  travel 
of  67  feet  8  inches,  and  elevators  2  and  4  of  55 
feet  3  inches.  All  have  the  now  common  upper 
and  lower  limit  automatic  stops  and  centrifugal 
governors,  which  will  cut  off  the  motor  current, 
release  the  guide  grips  and  apply  the  brakes, 
when  the  maximum  allowable  speed  Is  exceed- 
ed. If  for  any  reason  a  car  becomes  blocked  in 
the  shaft  while  descending,  a  slack  cable  safety 


device  will  cut  off  the  current  and  throw  on  the 
main  brake.  The  controllers  possess  the  fol- 
lowing functions:  To  make  and  break  the  cur- 
rent and  reverse  the  motor,  to  cut  out  starting 
resistance  so  as  to  accelerate  the  car  to  full 
speed  within  5  seconds,  and  to  circuit  the 
motor  through  resistance  when  stopping  and 
apply  the  brake.  The  controller  is  further  ar- 
ranged to  automatically  return  to  the  stop  posi- 
tion the  instant  the  hand  of  the  operator  is 
removed,  which  makes  it  impossible  for  the 
car  to  start  of  itself. 

The  freight  and  ash  elevator  is  a  direct-act- 
ing plunger  type  of  hydraulic  lift  manufactured 
by  the  Otis  Elevator  Company.  It  has  a  travel 
from  the  basement  to  the  first  floor  only,  a  dis- 
tance of  12%  feet,  and  is  operated  by  water 
furnished  at  a  pressure  of  100  pounds  through 
a  compression  tank  of  60  cubic  feet  capacity, 
by  a  motor-driven  triplex  pump.  The  elevator 
will  lift  a  live  load  of  2,000  pounds,  exclusive 
of  the  weight  of  the  platform  and  plunger,  at 
a  speed  of  50  feet  per  minute,  and  is  operated' 
by  a  balanced  valve  arranged  to  move  easily 
and  to  receive  and  discharge  the  water  through 
graduated  openings  so  as  to  avoid  shocks  when* 
starting  or  stopping. 

The  building  was  designed  in  the  office  of 
Mr.  James  Knox  Taylor,  supervising  architect 
of  the  Treasury  Department,  at  Washington, 
D.  C,  and  owes  its  mechanical  and  electrical 
features  to  Mr.  J.  E.  Powell,  chief  mechanical 
and  electrical    engineer    in    the    oflice   of  the 


O'        Zl       6'       9'      12' 


be  employed  to  make  the  sewer  connection 
under  it  would  result  in  serious  damage  to  the 
aqueduct.  The  soil  in  the  neighborhood  of  the 
crossing  is  almost  entirely  sand,  and  the 
ground-water  level  varies  according  to  the  oper- 
ations at  the  pumping  station.  During  the 
operation  of  building  the  crossing  it  stood  at  1 
or  5  feet  below  the  surface,  or  8  or  9  feet  above 
the  bottom  of  the  inverted  syphon.  A  large 
pump  was  employed  to  keep  down  the  water  and 
permit  the  work  of  jacking  the  sections  of  steel 
pipe  under  the  aqueduct  to  be  carried  on. 

The  pipe  which  was  used  for  this  work  was 
some  that  the  contractor,  Mr.  John  F.  O'Rourke, 
had  in  stock,  it  being  of  a  special  Internally 
flanged  form  which  he  uses  for  caissons  in 
foundation  work  for  buildings.  It  is  36  inches 
in  outside  diameter,  1  Inch  thick,  and  comes  in 
5-foot  lengths.  The  flanges  project  3  inches 
into  the  pipe,  and  their  faces  are  machined  so 
as  to  make  tight  joints.  Nine  of  these  special 
pipes  were  used,  making  with  the  3-foot  cutting 
section  a  total  of  48  feet  of  pipe  that  was  pushed 
through  horizontally  under  the  aqueduct.  The 
cutting  section  consisted  of  a  simple  3-foot  cylin- 
der of  steel  36  inches  in  outside  diameter,  to 
which  was  riveted  around  the  rear  end  on  the 
inside  a  3x3-lnch  angle. 

A  shaft  12  feet  square  was  sunk  to  a  depth 
of  about  17  feet  at  one  end  of  the  proposed 
crossing.  In  the  bottom  of  this  was  laid  3  feet 
of  concrete  as  a  foundation,  with  a  sump  in  one 
corner  from   which  the  water  was  pumped  as 
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Sewer  Crossing  under  Ridgewood  Aqueduct. 


supervising  architect  and  his  staff.  Messrs. 
James  McWilHams  &  Co.,  of  Louisville,  Ky., 
were  the  contractors  for  the  electrical  work 
herein  described,  including  the  installing  of  the 
elevators. 


A  Difficult  Sewer  Crossing  under  an  Old 
Aqueduct  in  Brooklyn. 

A  very  delicate  piece  of  engineering  was  suc- 
cessfully carried  through  recently  in  forcing  by 
means  of  hydraulic  jacks  a  36-inch  pipe  sewer 
under  the  big  aqueduct  which  carries  the 
greater  part  of  the  water  supply  of  Brooklyn, 
N.  Y.,  to  the  Ridgewood  reservoir.  The  sewer 
is  one  which  connects  with  the  disposal  plant 
described  in  The  Engineering  Record  of  June 
28,  1902,  and  passes  through  the  area  in  which 
the  wells  of  the  Oconee  pumping-station — part 
of  the  Brooklyn  water  supply  system — are  lo 
cated,  at  South  Jamaica.  In  this  part  of  its 
length  the  sewer  is,  of  course,  a  cast  iron  main 
with  leaded  joints,  in  order  to  insure  the  safety 
of  the  water  supply.  The  level  of  the  sewer 
where  it  reaches  the  aqueduct  is  practically  the 
same  as  that  of  the  aqueduct,  and  an  inverted 
syphon  was  therefore  necessary  in  order  to 
make  the  crossing. 

In  addition  to  the  large  brick  aqueduct  there 
were  also  two  48-inch  iron  pipes,  one  on  each 
side  to  be  crossed.  A  third  main  will  soon  be 
laid,  as  shown  in  the  sketch.  The  aqueduct  Is 
of  ordinary, brickwork  and  very  old,  and  it  was 
feared  that  any  ordinary  methods  that  might 


the  work  was  carried  on.  A  guide  frame  was 
arranged  and  the  cutting  edge  sfJirted  into  the 
sand  by  6-inch,  75-<^on  hydraulic  jacks  braced 
against  the  opposite  side  of  the  trench.  When 
this  was  well  started  a  5-foot  length  of  pipe 
was  bolted  to  it  and  the  jacking  continued,  and 
so  on  until  the  nine  lengths  had  been  forced 
through.  The  sand  inside  the  pipe  was  re- 
moved as  the  work  progressed,  up  to  within  6  or 
8  feet  of  the  cutting  edge.  It  had  been  sup- 
posed that  nothing  but  sand  would  be  encoun- 
tered in  the  work,  but  at  the  further  side  of  the 
aqueduct  under  the  48-inch  pipe  there  was  found 
some  fllled-in  ground  containing  sticks  and 
other  rubbish,  which  fortunately,  however,  did 
not  cause  any  serious  trouble. 

The  exact  pressure  that  was  required  to  force 
the  pipes  under  the  aqueduct  is  not  known,  but 
it  is  probable  that  it  was  between  200  and  300 
tons,  as  it  was  found  necessary  to  use  five  of  the 
75-ton  jacks.  There  was  not  the  slightest  indi- 
cation that  the  aqueduct  had  settled  during  the 
operations,  or  that  any  damage  whatever  had 
been  done.  It  had  been  suggested  by  the  engi- 
neers of  the  water  department  that  as  a  pre- 
cautionary measure  the  crown  of  the  aqueduct 
be  removed  for  a  distance  of  50  feet  each  side 
of  the  crossing  and  a  5-foot  main  be  lowered 
into  it  to  carry  the  water  supply  while  the 
sewer  was  being  forced  through.  However,  it 
was  finally  decided  that  this  would  be  unneces- 
sary, and  the  results  seem  to  bear  out  this 
opinion. 

After  the  pipe  had  all  been  forced  in,  it  was 
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thoroughly  cleaned,  and  a  lining  of  concrete 
placed  on  the  inside  in  order  to  make  a  smooth 
surface.  The  internal  diameter  of  the  finished 
syphon  is,  then,  28  inches.  The  concrete  lining 
was  put  in  with  the  help  of  light  wooden  cen- 
tering, the  invert  being  laid  first  and  then  the 
top  of  the  pipe  being  filled  by  ramming  the  con- 
crete horizontally  through  the  3-inch  space  be- 
tween the  centering  and  the  pipe.  It  is  thought 
that  this  work  might  have  been  simplified  if 
the  concrete  lining  had  been  put  in  before  the 
pipe  sections  were  forced  in,  leaving  only  space 
enough  at  the  fianges  to  bolt  the  sections  to- 
gether, these  spaces  to  be  filled  in  afterward. 

The  work  of  constructing  this  sewer  crossing 
has  been  done  under  the  direction  of  the  Bureau 
of  Sewers  of  the  Borough  of  Queens,  Mr.  J.  H. 
Johnson,  chief  engineer.  The  plans  were  re- 
vised and  approved  by  Mr.  I.  M.  de  Varona, 
chief  engineer  of  the  Bureau  of  Water  Supply 
of  Brooklyn.  The  contractor  was  Mr.  John  F. 
O'Rourke,  of  New  York,  who  performed  the 
work  as  far  as  shown  in  the  cut.  The  short 
additional  length  and  the  manholes  were  built 
by  Mr.  De  Witt  C.  Bouker. 


Timber  Preservation. 


The  subject  of  "Timber-Treating  Plants," 
with  especial  reference  to  the  treatment  of  rail- 
way ties,  received  able  treatment  at  the  hands 
of  Mr.  W.  W.  Curtis  before  the  Western  Society 
of  Engineers,  on  May  20.  An  abstract  of  the 
paper  follows.  Attention  was  called  to  the 
fact  that,  although  the  subject  of  timber  preser- 
vation had  been  before  the  public  for  a  great 
number  of  yeiars,  it  had  received  but  little  con- 
sideration until  recently,  due,  no  doubt,  to  the 
fact  that  the  timber  supply  seemed  inexhaust- 
ible. As  time  passed  on  new  sources  of  sup- 
ply were  made  available  at  former  rates,  be- 
cause of  new  methods  of  merchandizing  and 
cheaper  rates  of  transportation.  Then,  too,  the 
actual  results  to  be  obtained  from  such  treat- 
ment were  either  unknown  or  disputed.  As 
such  treatment  is  necessarily  somewhat  expen- 
sive in  first  cost,  it  was  not  used  by  such  man- 
agements as  were  desirous  of  making  a  good 
showing  for  the  moment.  To-day,  however, 
conditions  are  different.  The  value  of  such 
treatment  is  recognized,  as  may  be  inferred 
from  the  fact  that  the  number  of  ties  to  be 
treated  in  the  present  year  will  probably  equal 
the  product  of  the  last  twelve  years. 

As  might  be  expected,  several  processes  are 
in  use.  One  of  the  oldest,  and  also  one  of  the 
cheapest,  is  burnettizing,  or  the  injection  of 
zinc  chloride.  Good  results  are  accomplished 
by  this  method,  but  it  is  open  to  the  objection 
that  the  salts,  being  soluble,  after  a  time  are 
dissolved  out  of  the  timber,  so  that  when  the 
amount  remaining  becomes  less  than  a  certain 
mimimum,  fungus  life  can  begin  its  work  anew. 
A  condition  for  good  results  with  this  method 
especially,  as  well  as  with  others,  is  the  thor- 
ough drying  of  the  ties  after  treatment,  and 
the  placing  of  these  in  a  well-drained  road  bed. 

Another  method  is  the  Wellbouse  or  zinc- 
tannin  treatment.  This  to  some  extent  over- 
comes the  objections  to  the  former  process  by 
sealing  up  the  ducts  in  the  timber  by  means  of 
injections  of  glue  and  tannin  following  that  of 
the  chloride.  Doubt  has  been  expressed  of  late 
as  to  the  additional  life  secured  by  the  glue 
and  tannin  being  equivalent  in  value  to  the  ad- 
ditional cost  of  the  treatment.  As  the  addi- 
tional cost  of  this  method  as  compared  with 
the  former  is  but  3  cents  per  tie,  it  would  seem 
that  a  small  increase  in  the  life  of  the  tie  would 
warrant  the  additional  expense,  each  year's  life 
of  the  same  being  estimated  at  a  value  of  5 
cents. 


Still  another  method  which  is  in  use  at  the 
present  time  is  that  of  the  zinc-creosote  treat- 
ment. As  creosote  is  the  best  timber  pre- 
servative known,  it  would  naturally  be  expect- 
ed that  any  treatment  in  which  this  is  employed 
would  be  an  improvement,  in  regular  creosot- 
ing,  such  a  large  amount  is  absorbed  in  obtain- 
ing a  distribution  sufficient  to  have  any  value, 
that  the  cost  for  the  oil  alone  in  the  case  of  a 
6x8-inch  tie  amounts  to  30  cents,  on  the  basis 
of  .12  pounds  per  cubic  foot  and  a  cost  of  one 
cent  per  pound  for  the  oil.  This  at  present  is 
generally  considered  prohibitive,  although  a 
life  of  twenty  years  can  be  expected  as  the  re- 
sult of  such  treatment,  provided  the  ties  do 
not  cut  out  before  this  time.  To  overcome  this 
difliculty  sevecal  methods  are  used,  in  which  a 
combination  of  creosote  and  zinc  chloride  is 
employed.  The  zinc-creosote  treatment  un- 
doubtedly is  of  great  value,  and  in  Mr.  Curtis' 
judgment,  superior  to  most  of  the  other  meth- 
ods employed. 

A  fourth  method  employed  is  the  Hasselman 
process.  This  consists  in  the  boiling  of  the 
timber  in  a  solution  of  several  substances,  the 
'principal  one  being  sulphate  of  iron.  A  record 
of  efficiency  by  this  process  has  not  as  yet 
been  definitely  established,  although  it  is  no 
doubt  the  cheapest  method  that  can  be  em- 
ployed. 

The  cost  of  treatment  per  cubic  foot  by  the 
various  methods,  not  including  any  charges  for 
profit,  depreciation  or  interest,  varies  from  3% 
cents  for  burnettizing,  5  cents  for  zinc-tannin, 
and  71/4  cents  for  zinc-creosote,  to  15  cents  for 
creosote  on  the  basis  of  12  pounds  to  the  cubic 
foot.  Although'  it  may  not  be  possible  to  de- 
termine which  particular  treatment  is  the  most 
profitable,  it  is  safe  to  say  that  whenever  an 
inferior  tie  can  be  purchased  and  treated  by 
any  one  of  the  processes,  and  then  cost  no 
more  than  a  white  oak  or  other  first-class  tie, 
the  adoption  of  treatment  is  justified. 

Mr.  Curtis  then  described  a  plant  recently 
erected.  Such  a  plant,  to  be  of  the  greatest 
value,  should  be  so  arranged  that  any  process 
which  may  be  developed  in  the  future,  may 
be  used.  The  description  included  the  proper 
method  of  handling  the  ties,  both  before  and 
after  treatment.  The  requisites  of  the  plant 
proper,  as  regards  the  machinery  required,  was 
outlined,  including  the  cylinders  in  which  the 
timber  is  treated ;  the  means  of  generating  the 
steam  used  for  steaming  the  timber;  the  con- 
densers and  air  pumps  for  creating  a  vacuum 
in  the  cylinders,  and  such  pumps  as  are  re- 
quired for  transferring  the  fluid  used  in  the 
treatment  from  cylinders  to  storage  tanks  and 
vice-versa,  and  also  for  supplying  a  pressure 
for  forcing  the  fluid  into  the  timber. 

In  the  discussion  which  followed  the  paper, 
it  was  brought  out  that  only  such  treatment  as 
caused  the  fluid  to  penetrate  all  parts  of  the 
timber  was  of  value,  although  several  com- 
pounds for  external  application  which  are  be- 
ing advertised,  might  be  of  benefit  in  certain 
special  places,  where  timbers  were  exposed  to 
very  humid  air  or  similar  conditions.  Very 
little  data  has  been  obtained  as  to  the  effect 
of  treatment  on  the  strength  of  timbers,  the 
holding  power  of  spikes  or  similar  details. 
Another  fact  brought  out  by  the  discussion  was 
the  destruction  of  the  tie,  not  by  decay,  but 
rather  by  cutting  out,  in  the  case  of  treated 
timbers. 


Some  of  the  Work  of  the  United  States 
Geological  Survey. 

Topographic  surveys  and  triangulation  are  in 
progress  in  a  number  of  districts,  as  mentioned 
below,  the  state  usually  co-operating  with  the 
Geological  Survey.  The  scales  for  the  maps 
vary  from  one  mile  to  two  miles  to  an  inch, 
and  the  contour  interval  is  20  feet.  Railroads, 
highways,  county  lines,  houses,  streams  and 
other  features  will  be  shown.  The  sheets  as 
published  will  be  obtainable  from  the  Director 
of  the  Geological  Survey,  Washington,  D.  C,  at 
five  cents  each.  In  Maine  a  network  of  trian- 
gulation has  been  established  as  a  preliminary 
to  topographic  mapping.  Topographic  surveys 
are  in  progress  in  New  York;  in  the  Adiron- 
dacks,  the  St.  Regis  and  Tupper  Lake  quad- 
rangles will  be  completed,  and  the  Loon  Lake 
quadrangle  partly  surveyed  this  season.  A 
series  of  atlas  sheets  for  middle  southern  New 
York  are  in  preparation;  the  Owego  sheet, 
wholly  within  Tioga  County,  will  soon  be  ready. 
Field  parties  are  working  also  in  other  quad- 
rangles in  both  western  and  eastern  parts  of 
the  state.  Since  1892,  31,106  square  miles,  or 
64  per  cent,  of  the  state's  area,  have  been  sur- 
veyed; 176  of  the  264  quadrangles  have  been 
mapped,  and  140  maps  have  been  published. 
The  Saranac  River,  which  falls  some  1,400  feet 
in  its  course  of  25  miles  from  the  Saranac 
Lakes  to  Lake  Champlain,  is  being  gauged. 

In  Pennsylvania  surveys  have  been  begun  in 
the  vicinity  of  Johnstown  and  of  Pittsburg, 
and  during  the  present  season  mapping  of  the 
Houtzdale  and  Punxsutawney  quadrangles,  in 
Clearfield  and  Jefferson  counties,  will  be  com- 
pleted. In  West  Virginia  and  Ohio  topograph- 
ical surveys  are  being  extended.  The  coal  for- 
mations of  the  former  state  have  recently  been 
briefly  examined.  Likewise  in  North  Caro- 
lina, Tennessee,  Georgia  and  Washington,  along 
the  Colorado  River,  in  the  Rocky  Mountains 
and  on  the  Pacific  slope,  surveys  and  triangu- 
lation are  in  progress  and  bench  marks  are  be- 
ing set.  A  new  map  of  Alaska  on  a  scale  of 
40  miles  to  an  inch  has  recently  been  completed 
and  will  be  printed  in  colors.  This  is  the  first 
contour  map  of  this  territory;  the  contour  in- 
terval is  1,000  feet.  Surveys  and  investigations 
in  this  region  will  be  continued. 


The  McKeesport,  Pa.,  Garbage  Crematory, 
one  of  the  first  built  in  this  country,  has  been 
sold  to  the  United  States  Steel  Corporation  for 
$1.  as  part  of  the  arrangement  by  which  new 
tube  mills  will  be  located  in  that  city.  An- 
other crematory  will  be  built  at  once. 


Chert  Roads  in  Chattanooga. 

Chert  roads  to  the  amount  of  24,237  square 
yards  were  constructed  in  Chattanooga,  Tenn., 
during  1902,  and  the  city  now  contains  about 
9%  miles  of  gravel  and  chert  roads,  according 
to  the  report  of  City  Engineer  Robert  Hooke 
for  the  year  ending  October  1.  The  average 
cost  per  square  yard  of  the  chert  roadways  laid 
on  thirty-one  streets  during  the  past  four  and  a 
half  years  is  43  cents,  which  includes  the  cost 
of  grading,  but  not  that  of  curbing  and  gutter- 
ing. For  the  foundation  furnace  slag  is  used, 
as  it  is  cheaper  than  crushed  stone  and  quite  as 
satisfactory  for  the  purpose.  When  excavation 
is  necessary  to  bring  the  street  surface  to  sub- 
grade,  6  inches  is  usually  allowed  for  the  thick- 
ness of  the  slag  foundation  and  from  3  to  4 
inches  for  the  chert  wearing  surface.  If  the 
surface  of  the  street  improved  is  below  what 
would  otherwise  be  the  sub-grade  of  the  road- 
way, as  has  frequently  occurred,  the  slag  is 
applied  of  such  thickness  as  will  bring  it  to 
within  3  or  4  inches  of  the  finished  grade  after 
proper  consolidation  by  rolling,  provided  the 
thickness  of  the  slag  required  does  not  exceed 
12  or  15  inches,  it  being  quite  as  economical  to 
do  the  entire  filling  with  slag  as  to  fill  with 
earth  and  to  properly  compact  the  same. 

On  the  completion  of  the  furnace  slag  founda- 
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tion  to  the  required  grade  and  after  the  road 
roller  has  been  passed  over  It  a  sufficient 
number  of  times,  a  layer  of  chert  sufficient  in 
thicliness  to  malie  3  inches  when  compacted,  is 
spread  over  the  slag,  and  all  fragments  which 
measure  more  than  2  Inches  in  their  longest 
dimensions,  are  raked  to  the  top  and  broken. 
This  layer  of  chert  is  rolled  with  the  road 
roller  until  it  has  been  thoroughly  compacted 
and  a  hard,  even  surface,  true  to  the  proper 
grade  and  cross-section,  has  been  obtained. 
Extra  chert  is  piled  along  the  sidewalks  for  use 
in  raising  such  low  places  in  the  roadway  as 
may  be  developed  during  the  process  of  rolling. 
If  the  chert  has  not  sufficient  moisture  in  it  to 
enable  the  roller  to  compact  it,  it  Is  watered 
by  means  of  the  sprinkler  late  In  the  afternoon 
and  left  till  the  following  morning,  when  the 
rolling  is  resumed.  The  chert  used  in  the  con- 
struction of  these  roadways  has,  for  the  most 
part,  been  obtained  from  Summerville,  Ga.,  a 
distance  of  40  miles  from  Chattanooga.  The 
price  paid  at  present  Is  70  cents  per  cubic  yard, 
delivered  on  board  cars  in  Chattanooga. 


Electric  Traveling  Hoists  in  the  Milwau- 
kee Garbage  Crematory. 

Readers  of  The  Engineering  Record  who  have 
followed  the  development  of  processes  for  the 
removal  and  ultimate  disposal  of  city  refuse  are 
aware  that  the  crucial  feature  of  an  unobjection- 
able service  lies  in  the  rapidity  with  which  the 
offensive  portions  of  this  refuse  are  taken  from 
the  places  where  they  are  collected  and  on  the 
cleanliness  of  all  the  plant  employed  for  this 
purpose.  If  the  carts  are  not  well  cleaned  after 
each  trip  they  will  accumulate  certain  greasy 
matters  which  will  give  rise  to  more  offensive 
odors  than  the  fresh  garbage,  and  if  the  garbage 
is  allowed  to  stand  in  festering  heaps  at  the 
disposal  works  it  gives  off  a  stench  which  has 
no  equal  for  long  range  and  flat  trajectory. 
Accordingly  every  detail  which  will  tend  to 
minimize  the  sources  of  objection  to  refuse  dis- 
posal is  of  prime  importance. 

In  the  disposal  system  employed  at  Milwau- 
kee, Wis.,  the  garbage  is  collected  in  specially 
designed  iron  skips  or  tanks  which  are  fitted  to 


Electric  Traveling  Hoists  at  the  Milwaukee  Crematory. 


Diphtheria  Bacilli  in  Well  Persons  is  the 
subject  of  a  report  of  a  committee  of  the 
Massachusetts  Association  of  Boards  of  Health. 
As  noted  in  the  1902  report  of  the  Lowell  board 
of  health,  the  committee  recognized  two  classes 
of  persons  carrying  diphtheria  bacilli,  those 
not  recently  or  directly  exposed  to  the  disease 
and  those  known  to  have  been  exposed  recent- 
ly. It  adopts  the  following  conclusions:  (1)  It 
Is  impracticable  to  isolate  well  persons  infected 
with  diphtheria  bacilli  if  such  persons  have 
not,  so  far  as  known,  been  recently  exposed  to 
the  disease.  But  if  such  cases  should  come  to 
the  knowledge  of  the  health  officers,  they 
should  be  warned  that  they  are  dangerous,  and 
instructed  to  take  precautions.  (2)  It  Is  not 
advisable,  as  a  matter  of  routine,  to  Isolate 
from  the  public  all  well  persons  in  infected 
families,  schools  and  Institutions.  It  Is  advis- 
able, however,  to  keep  the  children  of  infected 
families  away  from  school  and  all  public  places. 
Wage  earners  may  usually  be  allowed  to  con- 
tinue their  work,  with  the  exception  of  teach- 
ers, nurses,  and  others  who  are  brought  into 
dose  contact  with  children.  Milkmen  should 
not  be  allowed  to  continue  their  business,  on 
account  of  the  risk  incurred. 


carts  of  the  usual  type.  These  tanks,  when 
filled,  are  taken  to  a  wharf  on  the  bank  of  the 
river  and  there  placed  on  large  scows.  When 
a  scow  is  loaded,  it  is  towed  to  an  island  in  the 
river  where  a  large  crematory  of  the  Engle  type 
has  been  constructed.  Here  a  wharf  has  been 
built  which  is  fitted  with  the  terminal  towers 
of  an  overhead  tramway  system  of  peculiar 
adaptability  for  this  service.  It  is  necessary 
to  have  the  tanks  carried  into  the  second  story 
over  the  tops  of  the  furnaces  of  the  crematory 
and  to  have  the  runway  or  track  level,  so  there 
is  a  clear  height  of  about  25  feet  from  the  track 
to  the  ground.  The  building  is  about  90  feet 
from  the  face  of  the  dock. 

The  runways  are  four  in  number  and  their 
arrangement  at  the  terminal  towers  at  the 
wharf  is  shown  In  the  accompanying  illustra- 
tion. The  track  is  constructed  of  12-inch  I- 
beams  which  carry  the  trolley  and  operating 
cage  on  their  lower  flanges.  The  beams  are 
gi'yed  from  the  tops  of  the  towers  by  heavy 
wires,  and  the  ends  projecting  out  over  the 
scows  are  hinged  so  they  can  be  raised  to  per- 
mit vessels  to  tie  up  at  the  dock.  The  runways 
are  looped  within  the  building  to  facilitate  the 
hoists  making  the  circuit  of  the  furnaces  and 


to  prevent  loss  of  time  in  switching  when  re- 
turning to  the  dock. 

The  tanks  are  lifted  from  the  scows  by  means 
of  an  equalizing  lever  chained  to  the  trunnions, 
this  lever  being  hung  from  the  bottom  block 
of  the  hoist  of  the  trolley.  They  are  dumped 
by  raising  them  after  detaching  one  pair  of 
chains.  There  are  two  of  these  hoists,  each  of 
3  tons  capacity  and  made  by  Pawling  &  Har- 
nlschfeger,  Milwaukee.  They  have  two  motors 
and  housed  cages  to  protect  the  operators  from 
the  weather,  for  the  work  must  be  done 
promptly  without  regard  to  rain  or  snow.  A 
direct  current  of  110  volts  is  employed  and  each 
beam  carries  on  its  top  flange  a  pair  of  trolley 
wires  which  are  fastened  to  but  insulated  from 
it.  As  rapid  handling  is  necessary,  the  hoists 
have  been  constructed  for  a  speed  of  300  feet 
per  minute  under  full  load  and  350  feet  while 
running  light.  The  total  lift  of  25  feet  is 
effected  in  about  a  minute.  The  hoisting  and 
carrying  can  be  done  separately  or  simultane- 
ously, as  the  operator  may  "decide. 

The  total  length  of  this  system  of  runways  l8 
about  880  feet,  and  its  utility,  both  outdoors  in 
any  kind  of  weather  and  Indoors  where  the 
transfer  of  the  tanks  must  often  be  accom- 
plished In  narrow  spaces.  Is  evident,  while  its 
rapidity  is  particularly  deserving  of  attention 
for  reasons  already  mentioned. 


Water  Supply  in  the  Mutual  Life  Insur- 
ance Building,  New  York. 

The  original  building  of  the  Mutual  Life  In- 
.surance  Company,  New  York,  fronts  on  Nas- 
sau Street,  and  has  wings  on  Liberty  and  Cedar 
streets.  It  has  been  enlarged  by  an  extension 
about  178  feet  long,  113  feet  wide  and  15 
stories  high,  which  is  remarkable  for  the  struc- 
tural features  and  methods  of  building  the 
deep  foundations,  as  described  in  The  Engi- 
neering Record  of  April  6  and  April  13,  1901. 

The  original  building  contained  a  large  num- 
ber of  oflices  and  was  supplied  throughout  by 
hot  and  cold  water  under  pressure  from  sev- 
eral different  roof  tanks  and  separate  pumps. 
After  the  completion  of  the  new  part  of  the 
building,  additional  services  were  connected 
to  the  street  mains,  new  pumps  and  tanks 
were  installed  and-  the  existing  system  was 
modified  and  connected  to  the  new  one,  so  that 
all  portions  of  the  building  are  now  supplied 
from  a  single  compound  system  which  also 
serves  the  adjacent  Stokes,  Queen  and  Mag- 
deburg buildings.  This  makes  a  very  large 
and  elaborate  system  of  supply  and  distribu- 
tion which  practically  covers  an  entire  block 
and  provides  many  thousand  gallons  of  water 
daily  for  steam  and  power  service,  office  uses, 
fire  protection  and  miscellaneous  purposes  for 
many  different  establishments.  All  of  the  for- 
mer pumps  have  been  dismantled,  except  those 
in  the  Queen  building,  and  the  main  pipes  have 
been  connected  to  the  new  system;  but  the  old 
tanks  have  been  retained  for  additional  stor- 
age, and  the  arrangement  of  distribution  pipes 
and  the  details  of  their  control  have  been  un- 
changed, except  by  the  insertion  of  reducing 
valves  to  regulate  the  increased  pressure  from 
the  new  storage  tanks  on  the  roof  of  the  tall 
building. 

Service  pipes  from  2  to  4  inches  in  diameter 
are  taken  from  the  street  mains  on  Nassau, 
Liberty  and  Cedar  streets,  and  are  connected 
to  five  meters,  from  which  the  discharge  is 
normally  taken  to  a  No.  70  Continental  filter 
installed  in  the  basement  of  the  old  building. 
This  filter  consists  of  a  pair  of  horizontal  steel 
tanks  9  feet  in  diameter  and  16%  feet  long,  and 
has  a  capacity  of  about  500,000  gallons  in  24 
ho.urs,  as  described  in  The  Engineering  Record 
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of  December  12.  1896.  The  filters  discharge 
under  street  pressure  through  ball  cocks  to  a 
20,000-galloii  steel  tank  In  the  basement  of  the 
old  building,  which  can  also  be  filled  by  a  by- 
pass direct  from  the  meters.  A  6-inch  pipe 
from  the  bottom  of  this  tank  supplies  a  bat- 
tery of  three  pumps  which  ordinarily  deliver 
all  the  water  used  in  the  building  to  the  roof 
tanks.  The  suction  enters  a  manifold  near  the 
pumps  which  also  receives  branches  direct 
from  the  filter  and  direct  from  the  street  main, 
so  that  water  can  be  taken  from  either  source 
at  will.  Outside  the  manifold,  connections  are 
also  made  by  which  filtered  or  unflltered  water 
can.  If  necessary,  be  supplied  for  the  boiler 
service  or  for  fixtures  located  below  the  second 
story  where  the  street  pressure  would  give 
sufficient  head.  Ordinarily,  however,  all  are 
supplied  by  filtered  water  first  pumped  to  the 
roof  tanks. 

The  two  house  pumps  and  the  fire  pump  are 
cross-connected,  as  shown  in  the  plan  and 
isometric  view,  so  that  their  discharges  are  all 
valved  interchangeably  to  four  riser  lines, 
divided  into  two  groups,  one  for  the  Cedar 
Street  and  one  for  the  Liberty  Street  wing, 
and  separated  by  a  valve  which  is  usually 
closed.  Each  wing  has  a  4-inch  pipe  to  the 
roof  tank,  and  a  6-inch  fire  line  with  valves 
on  the  former  which  are  not  here  shown,  but 
enable  the  pumps  to  be  cross-connected  with 
the  boiler  feed  pipes.  Each  main  discharge 
has  a  check-valve  close  to  the  pump  to  prevent 
back  pressure,  and  beyond  it  there  is  a  small 
air  chamber. 
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basement,  where  distribution  Is  made  by  a  belt 
line  suspended  from  the  ceiling  and  supplying 
risers  to  the  different  stories.  The  feet  of  all 
vertical  lines  are  supplied  with  emptying 
valves  and  waste  pipes,  and  they  are  arranged 
so  that  any  one  can  be  cut  out  for  changes  or 
repairs  without  interrupting  the  service  else- 
where. 

All  tanks  are  filled  through  ball  cocks  and 
their  supply  is  regulated  by  Ford  valves  placed 
on  the  pumps  to  control  the  special  supply  in 
accordance  with  the  water  level  in  the  tanks. 
Branches  from  the  tank  mains  supply  the 
auxiliary  tanks  in  the  other  buildings  and  In 
the  other  parts  of  the  Mutual  building.  The 
house  and  fire  pumps  can  all  deliver  to  any 
one  of  the  tanks,  and  either  pump  can  perform 
the  service  of  any  other  pump,  and  all  of  the 
tanks  can  be  filled  by  gravity  from  the  Lib- 
erty Street  tanks,  which  are  the  highest. 

Hot  water  is  supplied  for  all  toilet  rooms 
and  slop  sinks.  For  some  of  the  offices  and 
for  the  kitchen,  basement  laundry  and  barber 
shop  it  is  heated  in  two  vertical  Berryman  hot 
water  heaters  each  with  a  capacity  of  50  gal- 
lons per  minute.  These  are  in  the  sub-base- 
ment, and  are  usually  run  separately  under  a 
high  and  low  pre.ssure  from  the  Liberty  Street 
and  Cedar  Street  roof  tanks.  These  heaters 
are  fitted  in  the  usual  way  with  large  interior 
brass  coils  operated  by  either  live  or  exhaust 
steam.  They  each  have  a  single  inlet  and  a 
single  outlet  which  are  special  in  that  they  are 
taken  from  the  sides  of  the  heaters  instead  of 
from  the  ends,  as  is  customary.  The  inlets 
are  connected  by  two  parallel  branches  for  the 
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the  Cedar  Street  wing  is  supplied  with  filtered 
water  from  the  main  suction  tank  and  has  a 
special  pump  which  can  deliver  warm  water 
from  its  condensers  to  the  boiler  feed  water 
headers.  The  system  is  designed  to  be  oper- 
ated with  the  least  possible  trouble  from  a 
central  point  where  most  of  the  power  and 
mechanical  Installation  of  the  group  of  build- 
ings is  controlled;  but  the  different  tanks  and 
distribution  mains  and  headers  in  the  separate 
buildings  enable  them  to  be  readily  supplied 
separately  and  controlled  locally  if  necessary. 
The  system  was  designed  under  the  direction 
of  Colonel  J.  H.  Wells,  civil  engineer,  and  Mr. 
E.  A.  Klein,  for  Clinton  &  Russell,  architects 
of  the  Mutual  Life  Insurance  Company  build- 
ing.    Acknowledgment  is    due    Mr.    Klein   for 
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Hot-  Water  connoctlons. 

Details  of  Water  Supply  Systems  in  the  Mutual  Life  Insurance  Compan3r's  Building. 


Elevotion  of   Tire  Lines  and  Cold-Water  Supply  Pipes 
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The  suction  header  is  connected  to  a  12-inch 
drum  about  8  feet  long  which  serves  as  an 
equalizer  to  feed  the  three  pumps.  The  pumps 
are  located  four  stories  below  the  ground  level 
in  the  sub-cellar  of  the  new  part  of  the  build- 
ing and  deliver,  as  shown  in  the  general  ele- 
vation, to  the  roof  tanks  in  the  eighth  and  six- 
teenth stories  of  the  two  wings.  The  Liberty 
Street  wing  has  a  pair  of  rectangular,  5,000- 
gallon  tanks  connected  by  an  equalizing  pipe 
and  valved  to  the  same  down  supply  and  fire 
line.  The  Cedar  Street  tank  has  a  capacity  of 
about  12,000  gallons,  and  has  a  similar  check 
valve  connection  to  its  fire  line.  The  main 
supply  from  this  tank  is  carried  under  the 
attic  roof  to  a  header,  from  which  separate 
supplies  are  taken  to  the  lower  stories.  The 
Liberty  Street  tank  delivers    directly    to  the 


cold  water  and  return  circulation  pipes.  The 
outlets  are  connected  by  a  single  horizontal 
pipe  with  one  4-inch  riser  to  each  wing.  The 
horizontal  connecting  pipes  have,  between  the 
high  and  low  pressure  risers,  reducing  and 
gate  valves,  which  are  ordinarily  closed  to  sep- 
arate the  tanks,  but  which  may  be  opened  to 
put  both  of  them  under  the  same  pressure. 
Each  hot  water  supply  riser  has  distribution 
branches  in  every  story  to  supply  the  different 
groups  of  fixtures.  The  top  of  the  riser  ter- 
minates in  a  U  bend  In  the  upper  story,  with 
a  small  air  pipe  over  the  tank  for  vent,  and 
returns  full  size  to  the  heaters,  thus  providing 
a  strong  positive  circulation  that  insures  hot 
water  at  any  fixture  as  soon  as  the  contents 
of  Its  short  branch  have  been  discharged. 
The  Ice  plant  in  the  cellar  and  sub-cellar  of 


drawings.     Mr.  Thomas   Swain    was    the   con- 
tractor for  the  plumbing. 


At  the  meeting  of  the  Boston  Society  of  Civil 
Engineers  May  20  the  committee  on  badges, 
appointed  at  the  annual  meeting,  made  its  re- 
port and  submitted  three  designs,  any  of  which 
could  be  ordered  in  the  form  of  a  pin  or  a 
charm.  The  first  represented  the  upper  part 
of  a  Boston  target  rod,  the  second  a  compass 
enclosed  in  a  circular  band  and  the  third  a  flat- 
tened plumb-bob.  Dr.  Louis  Duncan,  of  the 
Massachusetts  Institute  of  Technology,  read  an 
Illustrated  paper  on  the  electrical  transmission 
of  power.  An  excursion  is  proposed  for  June 
17,  to  see  the  filtration  plant  at  Providence,  the 
new  draw-bridge  at  East  Providence  and  the 
railroad  crossing  work  at  Fall  River. 


May  30,  1903. 

Letters  to  the  Editor. 


Tractive  Eesistance  of  Steel  Wheelways. 
Sir:— In  your  issue  of  April  25,  1903,  page 
438,  are  some  data  by  General  Roy  Stone  on 
the  tractive  resistance  of  tlie  Murray  Street, 
New  York  City,  steel  wheelway,  which  I  de- 
sire to  compare  with  that  of  the  Transit  Ave- 
nue steel  wheelway  in  Chicago.  General  Stone 
states  a  result  for  the  tractive  resistance  of 
the  Murray  Street  wheelway  which  is  equiva- 
lent to  14  pounds  per  ton  on  the  level.  As  the 
New  York  trackway  is  laid  In  a  stone-block 
pavement,  the  surface  of  the  wheelway  was 
probably  clean,  and  therefore  the  two  values 
are  comparable.  The  results  agree  very  well. 
The  Chicago  wheelway  was  made  of  a  very 
light  channel  which  was  not  well  bedded,  and 
therefore  it  should  show  the  greater  tractive 
resistance.  Notice,  however,  that  both  of  these 
results  are  much  larger-  than  is  frequently 
claimed  for  a  steel  wheelway.  It  is  claimed 
that  some  experiments  conducted  by  an  engi- 
neer of  Pittsburg  showed  a  tractive  resistance 
of  3%  pounds  per  ton;  but  the  axle  resistance 
alone  would  be  nearly,  if  not  quite,  that 
amount. 

Incidentally  General  Stone  gives  the  resist- 
ance of  the  "stone  pavement"  adjoining  the 
wheelway  as  the  equivalent  of  45  pounds  per 
ton.  Photographs  of  the  New  York  steel  wheel- 
way  show  the  adjoining  pavement  to  be  rough 
stone  blocks.  Experiments  by  the  writer  on 
Chicago  pavements  (see  page  29  of  the  author's 
Treatise  on  Roads  and  Pavements)  gave  a  re- 
sistance for  two  pavements  composed  of  "care- 
fully dressed  granite  blocks"  of  29  and  30 
pounds  per  ton  respectively,  and  for  an  "ordi- 
nary" granite  block  pavement  36  pounds  per 
ton.  These  results  seem  entirely  consistent 
with  those  for  the  New  York  pavement,  since 
apparently  the  latter  was  much  the  rougher. 
There  seems  to  be  a  considerably  greater  dif- 
ference between  the  New  York  pavement  and 
the  "ordinary"  Chicago  granite  block  than  be- 
tween the  latter  and  the  special  dressed  block, 
and  consequently  the  New  York  pavement 
should  have  considerably  the  greater  tractive 
resistance. 

Yours  truly,       Iba  O.  Bakeb. 
Champaign,  111.,  May  15,  1903. 


Fbessube  Recobding  Gauges  as  a  Pbotection  to 
THE  Repair  Depabtment. 
Sir: — In  reference  to  article  on  pressure  re- 
cording gauges  contained  in  The .  Engineering 
Record  of  May  9,  I  would  state  that  I  fully 
endorse  the  views  of  the  writer  of  the  article. 
I  believe  that  no  water-works  system  is  com- 
plete without  at  least  one  pressure  recording 
gauge.  In  this  department  we  have  two,  one 
at  our  main  office  and  one  at  our  repair  depart- 
ment. We  have  found  them  especially  valuable 
in  recording  the  time  required  to  shut  off  water 
in  cases  of  breaks  in  mains.  When  large 
breaks  occur  in  the  down-town  section,  where 
there  is  large  damage  done,  those  who  suffer 
loss  are  very  apt  to  imagine  that  more  time  Is 
required  In  shutting  off  the  water  than  Is  ac- 
tually the  case.  I  inclose  two  dial  records.  The 
one  marked  "No.  1"  shows  a  large  break  which 
occurred  In  a  12-inch  main  under  asphalt  pave- 
ment In  the  business  section  of  the  city.  A 
large  number  of  business  places  had  their  cel- 
lars flooded  and  there  was  some  tendency  to 
criticize  the  water  department,  it  being  claimed 
that  it  took  the  department  men  over  an  hour 
to  reach  the  scene  of  the  break  and  shut  off  the 
water.  The  record  shows  conclusively  that  the 
time  required  was  less  than  half  an  hour. 
Without  the  recording  gauge  It  would  have  been 
almost  Impossible  to  determine  this.     The  rec- 
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ord  marked  "No.  2"  shows  loss  of  pressure  due 
to  water  used  at  a  large  fire  which  occurred 
within  a  few  hundred  feet  of  the  main  office, 
where  the  gauge  is  placed.  During  this  fire  the 
firemen  used  as  many  as  14  streams  of  water, 
and  the  record  shows  that  the  resulting  loss  of 
pressure  was  only  2  or  3  pounds.  These  two 
instances,  out  of  many,  show  how  valuable  the 
recording  gauge  has  been  to  this  department. 
Its  use  cannot  be  too  strongly  advocated. 

Yours  very  truly,   John  Venneb, 
Chief  Inspector. 
Syracuse,  N.  Y.,  May  23,  1903. 


A  Low-Pbessdbe  Alabm  Gauge. 

Sir: — The  article  In  your  issue  of  May  9  on 
"Recording  Pressure  Gauges"  is  interesting  as 
showing  the  field  of  application  of  this  device 
in  a  water-works  plant  and,  it  would  seem, 
should  impress  upon  the  superintendent  of  any 
system,  however  small,  the  desirability  of  hav- 
ing at  least  one  of  these  faithful  and  tireless 
monitors  connected  with  his  water  mains.  We 
have  one  such  gauge  on  our  low-service  sys- 
tem and  one  Is  maintained  on  the  high-service 
line  at  the  same  station  and  elevation,  the  nor- 
mal pressures  being  48  and  90  pounds,  respect- 
ively. A  valuable  adjunct  to  the  recording 
gauge,  In  use  on  our  plant,  Is  a  low-pressure 
alarm  gauge  which  can  be  set  at  any  point 
desired,  and  when  the  pressure  falls  to  that 
mark,  an  electric  circuit  is  automatically 
closed,  causing  a  bell  to  ring,  thus  giving  im- 
mediate and  audible  Information  of  "trouble" 
in  the  system.  The  device  Is  home-made,  and 
can  be  installed  at  little  expense  for  night  use 
in  the  residence  of  the  superintendent,  fore- 
man, or  wherever  desired. 

Very  truly  yours,     Fbank  E.  Mebbiix, 
Water  Commissioner. 

Somerville,  Mass.,  May  19,  1903. 


Trade  Publications. 


A  collection  of  points  on  packing  has  been 
prepared  by  Jenkins  Brothers,  New  York.  It 
describes  the  materials  employed  for  packing, 
explains  the  forms  In  which  the  firm's  product 
is  prepared,  and  gives  suggestions  for  the  selec- 
tion of  the  proper  packing  for  any  kind  of 
service. 

The  Direct  Separator  Co.,  South  Geddes  St., 
Syracuse,  N.  Y.,  has  published  an  excellent  des- 
cription of  the  principles,  construction  and  uses 
of  the  separators  designed  by  Prof.  John  E. 
Sweet;  the  pamphlet  also  contains  an  account 
of  the  Sweet  exhaust  head  and  the  Powers 
steam  trap,  and  Is  accompanied  by  a  second 
pamphlet  containing  the  results  of  some  tests 
of  the  separators  and  a  list  of  purchasers  to 
date. 

The  new  edition  of  the  catalogue  of  the  Cli- 
max Road  Machine  Co.,  Marathon,  N.  Y.,  is  as 
useful  to  road  builders  and  contractors  as  the 
previous  Issues.  It  describes  the  company's 
road  machines,  rock  crushers,  screens,  eleva- 
tors, portable  stone  bins  and  crusher  outfits, 
stone  distributing  wagons,  road  rollers  and 
scrapers. 

The  new  wire  rope  list  of  the  A.  Leschen  & 
Sons  Rope  Co.,  920  North  First  St.,  St.  Louis, 
is  a  book  of  80  pages  containing  a  description 
of  the  various  classes  of  rope  made  by  the  com- 
pany, including  some  with  flattened  strands, 
and  pulleys,  sheaves,  fastenings  and  other  fit- 
tings. The  tables  are  unusually  complete,  and 
the  bcok  Is  also  useful  for  the  information  con- 
cerning wire  splicing,  aerial  tramways,  and 
manlUa  rope  which  It  bontafns. 

The  General  Pneumatic  Tool  Co.,  Montour 
Falls,  N.  Y.,  has  Issued  a  bulletin  concerning 
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a  combined  stationary  and  portable  riveter  of 
the  pneumatic  type  which  will  be  found  useful 
in  shops  where  the  amount  of  work  to  be  done 
Is  not  sufficient  to  warrant  the  purchase  of  sev- 
eral machines.  Five  minutes  Is  long  enough. 
It  Is  stated,  to  convert  the  tool  from  one  form 
to  the  other. 

Concrete  buildings  are  becoming  so  popular 
that  special  interest  attaches  to  a  folder  pre- 
pared by  Thos.  C.  Farrell,  Washington,  N.  J., 
explaining  the  appliances  he  makes  for  the  use 
of  builders  of  such  structures.  They  Include 
molds,  braces  and  forms  for  fioors,  walls,  curbs, 
dams,  and  other  classes  of  works. 

The  W.  J.  Clark  Co.,  Salem,  O.,  has  Issued  a 
pamphlet  describing  a  very  large  line  of  steel 
tote  boxes  for  handling  and  storing  all  kinds  of 
small  hardware,  steel  barrels,  kegs,  lime  meas- 
ures, scoops,  melting  ladles,  tool  boxes,  hoist- 
ing boxes  and  other  sheet-metal  utensils.  The 
catalogue  will  be  found  of  value  by  anyone  who 
has  occasion  to  use  sheet  metal,  on  account  of 
the  information  it  affords  concerning  the  mani- 
fold forms  Into  which  the  material  can  be 
worked. 

The  Haeseler-IngersoU  Pneumatic  Tool  Co., 
26  Cortlandt  St.,  New  York,  has  published  a 
well-printed  pamphlet  describing  the  Haeseler 
pneumatic  tools,  which  are  characterized  by 
two  special  features,  a  valve  mechanism  hav- 
ing a  radial  movement  and  a  new  system  of 
locking  together  the  parts  of  the  tool.  Numer- 
ous excellent  illustrations  make  these  and  other 
features  of  construction  very  clear. 

There  are  few  recent  developments  in  gas 
making  which  have  attracted  more  attention  in 
Great  Britain  than  the  process  of  preparing 
fuel  gas  from  slack  discovered  by  Dr.  Ludwig 
Mond,  and  commonly  called  by  his  name.  The 
control  of  the  process  in  the  United  States  has 
been  obtained  by  R.  D.  Wood  &  Co.,  Philadel- 
phia, who  have  published  a  handsomely  illus- 
trated book  of  100  pages  concerning  it.  It  des- 
cribes the  various  stages  of  the  process  of 
manufacture,  the  cost  and  properties  of  the  gas, 
and  the  various  interesting  plants  which  have 
been  constructed  for  power  and  metallurgical 
purposes. 

The  striking  folder  concerning  Keller  ham- 
mers and  other  tools,  which  has  just  been 
sent  out  by  the  Philadelphia  Pneumatic  Tool 
Co.,  21st  St.  and  Allegheny  Ave.,  Philadelphia, 
may  not  contain  much  technical  information,' 
but  is  well  worth  examination  for  its  novel  way 
of  stating  concisely  the  leading  claims  for  such 
appliances. 

The  storage  battery  station  at  Alum  Rock, 
on  the  San  Jose  &  Santa  Clara  Ry.,  serves  for 
the  operation  of  a  10-mile  electric  road,  as  des- 
cribed In  the  last  bulletin  of  the  Electric  Stor- 
age Battery  Co.,  Philadelphia.  There  is  an  85- 
horse-power  gas  engine,  operated  by  California 
crude  oil  which  is  gasified  by  the  exhaust  from 
the  cylinders,  to  care  for  the  average  heavy 
load  of  the  summer  season.  "The  storage  battery 
equalizes  the  engine  load,  and,  during  the  sea- 
son of  light  traffic,  furnishes  current  for  the 
road  In  connection  with  a  station  at  San  Jose, 
the  gas  engine  being  out  of  service. 

Recent  publications  of  the  Fort  Wayne  Elec- 
tric Works,  Fort  Wayne,  Ind.,  Include  bulletins 
on  arc  circuit  cut-outs,  single-phase  generators 
of  the  wal  type,  and  belt-driven  direct  current 
generators,  all  useful  to  the  managers  of  Indus- 
trial establishments.  There  Is  also  an  Instruc- 
tion book  on  the  installation  and  operation  of 
direct-current  series  arc-lighting  apparatus. 

A  valuable  chart  of  the  capacity  of  Anchor 
ventilators  at  different  wind  velocities,  has  been 
issued  by  Meurer  Bros.  Co.,  569  Flushing  Ave.. 
Brooklyn,  N.  Y.     The  chart  was  prepared  by 
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E.  P.  Goodrich,  formerly  with  the  Civil  En- 
gineer Corps,  tr.  S.  N.,  and  is  based  on  tests  ot 
the  ventilators  in  actual  service,  made  by  him. 

The  Yearbook  for  1903  of  the  Pierce.  Butler 
&  Pierce  Mfg.  Co.,  Syracuse,  is  one  of  the  most 
elaborate  trade  publications  received  In  some 
time.  It  Is  a  large,  handsomely  printed  book 
of  120  pages,  which  has  by  way  of  introduction 
a  detailed  explanation  of  the  foundry  and  ma- 
chine-shop practice  of  the  company,  which  will 
interest  all  who  care  to  know  how  the  appa- 
ratus they  employ  is  made.  The  many  styles 
and  sizes  of  steam  and  hot-water  heaters  made 
by  the  company  are  fully  described,  their  par- 
ticular fields  of  usefulness  pointed  out,  and  va- 
rious types  of  radiators  are  Illustrated. 

The  publication  of  trade  catalogues  on  3x5- 
inch  cards  for  a  card-index  box,  has  been  com- 
menced by  the  Albany  Steam  Trap  Co.,  Albany, 
N.  Y.  Four  cards  have  been  received,  one  on 
a  combined  pump  and  governor,  two  on  non- 
return steam  traps,  and  one  on  return  traps. 
The  cards  explain  the  purpose  of  the  apparatus 
and  give  lists  of  dimensions  and  capacities. 

The  Magee  Furnace  Co.,  Boston,  has  prepared 
a  handsome  book  describing  fully  the  construc- 
tion of  the  many  types  of  hot-water  and  steam 
heaters  vvhich  it  makes,  and  giving  detailed  in- 
structions for  setting  them.  Rules  for  estimat- 
ing the  size  of  heater  and  amount  of  radiation 
for  a  building  and  hints  on  chimney  construc- 
tion are  also  given. 

A  book  of  189  pages  is  required  to  give  a 
list  of  users  of  Reynolds-Corliss  engines,  made 
by  the  Allis-Chalmers  Co.,  Milwaukee.  The  list 
incUidfcs  pumps,  compressors  and  blowers. 

A  useful,  well-bound  book  concerning  the 
types  and  uses  of  riveted  steel  pipe  has  been 
prepared  by  the  American  Spiral  Pipe  Works, 
1173  S.  Paulina  St.,  Chicago.  This  pipe  is  now 
made  in  3  to  40-inch  sizes  and  of  heavier  gauges 
than  heretofore.  Hints  concerning  the  detail 
designs  of  steam,  exhaust,  air  or  water  mains 
of  this  construction,  with  tables  ot  hydraulic 
data,  make  the  book  of  much  service. 

Sibley  &  Pitman,  26  Warren  St.,  New  York, 
have  prepared  a  general  catalogue  of  desk  and 
ceiling  fan  motors,  which  brings  together  in 
con^  enieut  shape  information  scattered  through 
the  publications  of  a  number  of  companies. 

A  new  edition  of  its  general  pumping  ma- 
chinery catalogue  has  been  issued  by  the  Stil- 
well-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio.  It 
is  a  book  of  114  pages,  containing  illustrations 
and  brief  descriptions  of  the  many  types  of 
Smith-Vaile  pumping  apparatus,  from  little 
tank-supply  sizes  to  the  largest  triple-expansion 
machines  for  municipal  water-works.  Tables 
of  dimensions  are  given  for  standard  classes  of 
pump?.,  but  many  of  the  illustrations  relate  to 
specially  designed  machines  which  are  built  to 
order  only. 

A  new  catalogue  of  exhaust  fans  has  been  pre- 
pared by  the  American  Blower  Co.,  Detroit.  It 
explEins  the  construction  of  the  ABC  steel-plate 
and  cast-iron  fans  and  the  Dixie  cast-iron  fan, 
the  latter  being  specially  used  for  removing 
vapors  and  fumes,  for  which  purpose  it  is  some- 
times lined  with  copper.  Full  tables  of  sizes, 
directions  for  setting  up  and  memoranda  useful 
in  designing  fan  installations  are  given. 

Two  new  bulletins  have  been  added  to  the 
valuable  series  published  by  the  Bullock  Elec- 
tric Mfg.  Co.,  Cincinnati,  O.,  one  on  type  B 
niotore,  built  In  1  to  10  horse-power  sizes  for 
slow  speed,  and  2  to  15  horse-power  for  moder- 
ate speeds,  and  the  other  on  engine-type  gen- 
erators for  direct  current.  Both  are  fully  illus- 
trated and  accompanied  by  the  usual  tables  of 
dimensions  and  weights. 


Directory      of      National      Engineering 
Societies. 


American  SociErr  of  Cfvil  Engineers.  An- 
nual convention  at  Asheville,  N.  C,  June  9  to  12. 
Secretary,  Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

American  Society  of  Mechanical  Engi- 
neers. Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton, 
12  West  31st  Street,  New  York. 

American  Institute  of  Electrical  Engi- 
neers. Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  of  Crvn,  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  foe  Testing  Materiaxs. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal. 


Mr.  L.  A.  Dillon  has  been  elected  city  civil 
engineer  of  Hamilton,  O. 

Mr.  Harry  A.  McCallum  has  been  elected  city 
engineer  of  Peshtigo,  Wis. 

Mr.  Moritz  Wolf  has  been  elected  chief  engi- 
neer of  the  water  works  of  McKeesport,  Pa. 

Mr.  Jefferson  D.  Eckles,  of  Greene  township, 
Clinton  Co.,  Pa.,  has  been  appointed  county  sur- 
veyor. 

Messrs.  W.  B.  Wood,  E.  W.  Donn  and  W.  J. 
Denning,  architects,  of  Washington,  have 
formed  a  partnership. 

Captain  David  DuB.  Gaillard,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  ordered  from  Duluth, 
Minn.,  to  Vancouver  Barracks. 

Messrs.  James  G.  Hill  and  Frederick  A.  Ken- 
dall, architects,  of  Washington,  D.  C,  have  asso- 
ciated themselves  under  the  firm  name  of  Hill 
&  Kendall. 

Mr.  Julian  Griggs,  city  engineer  of  Columbus, 
O.,  has  been  reappointed,  and  Mr.  William  Wil- 
cox has  been  made  superintendent  of  the  city 
electric  light  plant. 

Mr.  C.  G.  Wells  has  been  elected  city  engineer 
of  Galveston,  Tex.;  Mr.  E.  J.  Owens,  engineer 
of  water  works,  and  Mr.  C.  A.  Reisel,  assistant 
engineer  of  water  works. 

Mr.  Robert  E.  Milligan  has  been  appointed 
assistant  general  manager  of  the  New  York 
Continental  Jewell  Filtration  Co.  with  office  at 
15  Broad  St.,  New  York  City. 

Professor  C.  P.  Berkey,  of  the  departments  of 
geology  and  mineralogy  in  the  Minnesota  State 
University,  has  accepted  a  similar  position  at 
Columbia  University,  and  will  enter  upon  his 
new  duties  next  fall. 


Capt.  John  Stephen  Sewell,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  ordered  to  take  charge 
of  the  construction  of  buildings  for  the  Army 
War  College  and  the  Engineer  School  of  Appli- 
cation at  Washington,  D.  C. 

Mr.  Curtis  Hill  has  been  promoted  to  be  first 
assistant  engineer  of  the  sewer  department  of 
St.  Louis,  Mo.,  and  Mr.  E.  E.  Wall  has  been 
appointed  chief  assistant  engineer  in  charge  of 
the  water  works  extension. 

Mr.  J.  H.  Rice,  for  six  years  with  the  civil 
engineering  corps  of  the  Lake  Shore  &  Michi- 
gan Southern  Railway,  has  resigned  to  become 
superintendent  of  construction  with  the  Dow 
Chemical  Co.,  of  Midland,  Mich. 

Professor  Fortier,  director  of  the  experiment 
station  of  the  Montana  Agricultural  College,  at 
Bozeman,  has  been  granted  a  year's  leave  of  ab- 
sence dating  from  July  1  to  allow  him  to  accept 
a  position  under  the  government  to  superintend 
the  irrigation  work  in  the  state  of  California. 

Mr.  Richard  W.  Sherman,  M.  Am.  Soc.  0.  E., 
ex-mayor  of  Utica,  N.  Y.,  and  Messrs.  Eugene 
Sherman,  F.  Seward  Hurd  and  Charles  E.  Rey- 
nolds have  formed  a  partnership  to  engage  in 
general  contracting.  The  firm  name  is  Hurd, 
Sherman  &  Co.,  and  the  offices  are  in  the  Bast- 
able  Block,  Utica. 

Dr.  Dugald  C.  Jackson,  M.  Am.  Inst.  E.  E.,  M. 
Am.  Soc.  M.  E.,  M.  Am.  Soc.  C.  E.,  professor  of 
electrical  engineering  in  the  University  of  Wis- 
consin, and  Mr.  William  B.  Jackson,  M.  Am. 
Inst.  E.  E.,  M.  Am.  Soc.  M.  E.,  until  recently 
traveling  engineer  with  the  Stanley  Electric 
Manufacturing  Co.,  have  become  associated  as 
consulting  engineers  and  experts  with  head- 
quarters at  Madison,  Wis. 

Mr.  Dudley  Farrand,  of  New  York,  for  several 
years  general  manager  of  the  United  Electric 
Co.,  will  accept  the  position  of  general  man- 
ager of  all  the  electric  plants  controlled  by  the 
Public  Service  Corporation  of  Jersey  City,  N.  J., 
and  Mr.  Walton  Clark,  at  present  chief  engineer 
of  the  United  Gas  Improvement  Co.,  of  Philadel- 
phia, will  be  appointed  general  superintendent 
of  the  gas  department. 

Mr.  Thomas  Morrison  has  tendered  his  resig- 
nation as  general  superintendent  ot  the  Edgar 
Thomson  steel  works  of  the  Carnegie  Steel  Co., 
at  Braddoek,  Pa.,  and  will  retire  from  active 
business.  He  will  be  succeeded  by  Mr.  Charles 
Dinkey,  present  assistant  superintendent  of  the 
Homestead  steel  works,  and  Mr.  John  Lewis, 
master  mechanic  at  the  Edgar  Thomson  fur- 
naces will  become  assistant  superintendent. 


Obituary  Note. 

Samuel  H.  McElroy,  a  well  known  civil  engi- 
neer of  Brooklyn,  N.  Y.,  died  suddenly  from 
apoplexy  at  his  office  in  that  borough.  May  .22. 
It  is  believed  that  his  death  was  an  indirect 
consequence  of  an  electric  shock  he  received 
about  a  month  ago  while  alighting  from  an  elec- 
tric car.  He  was  born  in  Albany  fifty-five  years 
ago,  and  while  still  a  boy  moved  to  Brooklyn, 
where  he  graduated  from  the  Polytechnic  In- 
stitute. As  a  civil  engineer  and  surveyor  he 
was  associated  with  his  father,  the  late  Samuel 
McElroy,  who  planned  the  introduction  of  the 
water  supply  system  in  Brooklyn  and  was  the 
engineer  in  charge  of  the  survey  of  Prospect 
Park.  Mr.  Samuel  H.  McElroy  served  on  a 
commission  which  laid  out  many  of  the  streets 
of  Brooklyn  and  was  connected  with  many 
prominent  public  works,  among  them  the  Sea 
Beach  Railroad,  the  Prospect  Park  and  Coney 
Island  Railroad,  the  South  Brooklyn  Terminal 
Railroad  cut,  the  insane  farm  at  St.  Johnland, 
now  known  as  King's  Park,  and  the  Flatbush 
sewer  system. 


May  30,  1903. 
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WATER. 

Tucson,  Art:. — Thos.  CoQlon,  Supt.  Wat«r  Dept., 
writes  tbat  the  Tracy  Eng.  Co.,  of  San  l-'ranclsco, 
CaL,  has  secured  the  contract  fur  a  pumping  engine 
(bids  opened  May  20)  for  ?17,180. 

Son  Jose,  C'al. — It  Is  stated  that  the  San  Jose  Water 
Co.  is  to  construct, a  new  reservoir. 

lilds  will  be  received  June  lu  by  the  Bd.  of  Mgrs. 
for  erecting  a  steel  water  tower  at  Agnews  State  Hos- 
pital.    T.   S.   Montgomery,    Secy. 

Oroville,  Cal. — The  Butte  County  Canal  Co.,  of  Oro- 
ville,  has  been  incorporated  to  talie  from  the  Feather 
River,  near  Oroville,  sutficient  water  to  irrigate  about 
20,000  acres  of  land  in  Butte  and  Sutter  Counties ; 
capital,  .$1,000,000.  Incorporators  :  J.  B.  Clark,  Fres- 
no ;  A.  K.  Whitton,  San  Joae ;  D.  C.  McCallum,  Oro- 
ville, and  others. 

Ft.  Morgan,  Colo. — The  citizens  are  stated  to  have 
voted  May  20  to  construct  water  works,  at  a  cost  of 
^40,000. 

StcrUnn.    Colo. — C.   L.    Goodwin,  Town   Clk.,   writes 

that  the  contract  for  constructing  water  works    (bids 

opened  May  W)   has  been  awarded  to  J.  E.  Ilurd,  223 
Plum  St.,  I'ueblo,  for  ?5,850. 

Orcctiwivh,  Conn. — See  "Power  Plants,  Gas  and 
Electricity." 

Washington,  D.  C. — W.  A.  McFarland,  Supt.  Water 
Dept.,  writes  that  the  following  bids  for  furnishing 
600  tons  of  20-ln.  c.  i.  water  pipe  were  opened  on  May 
23  ;  price  given  per  ton  :  Reading  Fdy.  Co.,  Reading, 
Pa.,  $30.80 ;  Dlmmick  Pipe  Co.,  Birmingham,  Ala., 
$33.98  :  Camden  Iron  Wks.,  Philadelphia,  Pa.,  $35.90 
and  $35.10,  and  Drew  Maeh.  Agency,  Manchester, 
N.   H„  $37.11. 

Columbus,  Oa. — It  is  stated  that  bids  are  wanted 
Aug.  1  for  $200,000  water  bonds. 

Clinlon,  Intl. — The  following  bids  are  reported  to 
have  been  opened  by  City  Council  May  15  for  con- 
structing water  works:  Olds  Constr.  Co.,  $38,190;  H 
D.    Halleck,   $38,224  ;    Phoenix  Constr.  Co.,   $43,460. 

Atlantic,  la. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Malvern,  la. — The  Chicago  Bridge  &  Iron  Co.  is  stat- 
ed to  have  secured  the  contract  for  a  steel  water  tank 
for  the  city:  it  will  be  33 '/a  ft.  high,  19  ft.  in  diam- 
eter, hold  65,000  gals.,  and  cost  $4,000. 

Maxwell,  la. — The  Iowa  Eng.  Co.,  of  Clinton,  is 
stated  to  have  prepared  plans  for  Improving  the  water 
works  and  erecting  a  steel  tower. 

Storm  Lake,  la. — Prof.  A.  Marston,  of  Ames,  la.,  is 
stated  to  be  preparing  a  report  on  a  new  water  supply. 

Sioux  City,  la. — A  press  report  states  that  bids  are 
being  received  by  City  Aud.  Ladyard  for  the  purchase 
of  $210,000  bonds  for  the  construction  of  water  works. 

Cedar  Rapiils,  la. — Geo.  L.  Mentzer,  City  Recorder, 
writes  that  the  citizens  voted  May  19  to  purchase  the 
plant  of  the  Cedar  Rapids  Water  Co.  He  also  states 
that  no  improvements  or  extensions  are  In  contem- 
plation to  the  water  works  at  present. 

Winfield,  Kan. — Bids  will  be  received  June  8  by  the 
State  Bd.  of  Charities  and  Corrections  at  the  Topeka 
State  Hospital  for  furnishing  material  and  erecting  a 
standplpe  at  the  Kansas  State  Asylum  for  Idiotic  and 
Imbecile  Youths  at  Winfield.  John  F.  Stanton,  State 
Archt.,  Topeka.     Frank  B.  Denman,  Secy. 

Monroe,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Ruaton,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Dexter,  Me. — Geo.  E.  Foster,  of  Lisbon  Falls,  Me., 
Is  stated  to  have  submitted  the  lowest  bid  for  laying 
water  pipe,  for  $9,366. 

Salem,  Mass. — The  Water  Bd.  is  reported  to  be  con- 
sidering the  advisability  of  constructing  dams  around 
Wenham  Lake  to  Increase  the  water  supply. 

Williamsburg,  Mass. — The  citizens  are  stated  to 
have  voted  May  22  to  bond  the  town  for  $50,000  with 
which  to  construct  water  works. 

Holyoke,  Mass. — All  bids  recently  received  for  the 
20-ln.  c.  1.  pipe  and  special  castings  are  stated  to  have 
been  rejected  and  the  Bd.  of  Water  Comrs.  has  ac- 
cepted the  proposition  of  the  Reading  Foundry  Co.  for 
a  special  lot  of  about  600  tons  of  20-ln.  c.  1.  pipe,  at 
$28.50  a  ton.  The  Holyoke  Lead  Pipe  Co.  has  se- 
cured a  contract  for  about  25  tons  of  lead,  at  $4.50 
per  cwt. 

Coopersville,  Mich. — The  proposition  to  Issue  water 
works  bonds  Is  reported  under  consideration. 

St.  Cloud,  Minn. — It  is  stated  that  bids  are  wanted 
June  15  for  $100,000  water  works  bonds.  Henry  J. 
Limperlch,  City  Clk. 

Ellendale,  Minn. — The  National  Constr.  Co.  Is  stat- 
ed to  have  secured  the  contract  for  water  works,  at 
$6,950. 

Woodlake,  Minn, — Bids  will  be  received  June  8  by 
J.  P.  Hauck,  Village  Recorder,  for  constructing  water 
works.     Engineer,  Oscar  Clausen,  St.  Paul. 

'Sew  Vim,  Minn.- — Elds  will  be  received  June  2  by 
the  City  Council  for  opening  7  blocks  of  trenches,  re- 
filling and  laying  mains  connecting  same,  placing 
gates  and  hydrants.     Louis  Schilling,  City  Clk. 

Halstcd,  Minn. — The  Village  Recorder  writes  that 
bids  are  wanted  July  15  for  the  construction  of  water 
works. 
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Millville,  Minn. — It  Is  stated  that  the  Council  con- 
templates constructing  water  works. 

llugUy,  Minn. — It  is  reported  that  the  Village  Re- 
corder will  secure  estimates  for  water  works. 

Hattiesburg,  Miss. — A.  Falrley,  City  Clk.,  writes 
that  bids  are  wanted  June  2  for  improvements  to 
water  works  and  sewerage  system ;  probable  cost  of 
work  is  $20,000. 

Sew  Franklin,  Mo. — The  Council  Is  reported  to  be 
considering  the  question  of  constructing  water  works. 

St.  Joseph,  Mo. — The  Council  has  passed  ordinances 
providing  for  laying  water  mains  on  Jule,  7th  and 
Pendleton  Sts. 

Great  Falls,  Mont. — Bids  will  be  received  June  15 
by  \V,  H.  Smith,  City  Clk.,  for  furnishing  42  fire  hy- 
drants, 17,000  lbs.  pig  lead,  etc. 

Ft.  .Missoula,  Mont. — See  "Government  Work." 

Wausa,  Neb. — Calvin  Keller,  Village  Clk.,  writes 
that  it  Is  proposed  to  construct  water  works,  to  cost 
$4,400. 

Camden,  N.  J. — Bids  are  wanted  by  the  Water  Dent 
June  10  for  its  yearly  supply.  L.  E.  Farnham  is  City 
Engr. 

Perth  Amboy,  N.  J. — The  Bd.  of  Aldermen  has 
passed  a  resolution  to  issue  $80,000  bonds  tor  the  con- 
struction of  an  additional  water  main  from  the  stand- 
pipe  at  Runyon  to  this  city.  This  new  pipe  will  be 
a  24-in.  main  ;  also  a  resolution  providing  for  2  new 
artesian  wells  to  be  driven  at  Runyon. 

East  Orange,  N.,J. — The  City  Council  Is  reported  to 
be  seeking  a  new  water  supply,  and  a  number  of  new 
plans  suggested  by  C.  C.  Vermeule,  Consulting  Engr., 
are  receiving  consideration. 

Batavia,  N.  Y. — ^The  Horseshoe  Lake  Water  Co.,  of 

Batavla,   was  incorporated    May   22   with  a  capital  of 

$125,000.      Directors:    C.    O.    Hodges.    Batavia;    J.  B. 
Hamilton,  Rush,  and  C.  J.  Brown,   Brighton. 

Lockport,  N.  Y. — A  press  report  states  that  the 
Council  will  open  bids  on  June  1  for  the  supply  of 
pure  water  for  Lockport.     Wm.  M.  Foltz,  Chmu.  Com. 

Waterloo,  N.  Y. — W.  A.  Gibson,  Village  Clk.,  writes 
that  D.  Grlng,  of  Newport,  Pa.,  representing  the 
Seneca  Lake  Water  Co.  has  secured  a  franchise  for 
water  works.  This  company,  according  to  press  re- 
ports, proposes  to  supply  both  Waterloo  and  Seneca 
Falls  with  water.  Chauncey  L.  Becker  and  J.  B.  H. 
Mongin,  of  Waterloo,  are  reported  to  be  among  the 
stockholders. 

Yonkers,  N.  Y. — A.  W.  Kingsbury,  Clk.  Bd.  M'ater 
Comrs.,  writes  that  the  following  bids  for  constructing 
a  water  filtration  plant  were  opened  on  May  21  :  Robt. 
L.  Stewart,  Yonkers,  $52,760  ;  Tucker  &  Vinton,  N.  Y. 
City,  $45,895  ;  Grady,  Kearns  &  Hart,  Yonkers,  $59,- 
556  ;  Jewell  Filtration  Co..  N.  Y.  City,  $56,450  ;  Molloy 
&  Murray,  Yonkers,  $58,865. 

Ilion,  N.  Y. — -Water  bonds,  amounting  to  $69,000, 
have  been  sold. 

New  York,  N.  Y. — Bids  will  be  received  June  2  by 
Robt.  Grler  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  for  furnishing  and  delivering  c.  1.  water 
pipes,  branch  pipes  and  special  castings. 

Greene,  N.  Y. — The  following  complete  bids  for  con- 
structing a  gravity  system  of  water  works  were  re- 
ceived by  Bd.  of  Village  Trus.  May  19  :  Troy  Public 
Works  Co.,  Utica,  $16,949  ;  J.  J.  Siegrist,  Utlca,  $15,- 
362  :  F.  N.  Lewis  &  Co.,  Herkimer,  $27,608  ;  Buck  & 
Ireland,  Binghamton,  $15,447  ;  Bauer  &  Hyatt,  Owego, 
$16,367,  In  addition  there  were  5  bidders  for  the 
valves,  hydrants,  etc.,  alone,  that  of  the  Eddv  Valve 
Co.,  Waterford,  N.  Y.,  being  accepted,  at  $l,2o8 ;  and 
the  bid  of  Fritz  &  Partridge,  Scranton,  Pa.,  $13,813, 
was  accepted  for  the  construction  of  reservoir 
($2,100),  receiving  chamber  ($145),  and  furnishing 
and  laying  pipe. 

Long  Island  City,  N.  Y. — -Bids  will  be  received  June 
9  by  Robt.  Grler  Monroe.  Comr.  of  Water  Supply  Gas 
and  Electricity,  N.  Y.  City,  for  furnishing  material 
and  Installing  boilers  and  appurtenances  at  pumping 
stations  Nos.  1  and  2,  Boro.  Queens. 

Neic  Brighton,  N.  Y. — Bids  will  be  received  June  9 
by  Robt.  Grler  Monroe,  Comr.  of  Water  Supply,  Gas 
and  Electricity,  N.  Y.  City,  for  furnishing  material 
and  installing  boilers  and  appurtenances  at  the  pump- 
ing station  of  the  Tottenvllle  Water  Wks.,  Boro.  of 
Richmond. 

Brooklyn,  N.  Y. — Bids  will  be  received  June  18  by 
Robt.  Grler  Monroe,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  N.  Y.  City,  for  furnishing,  delivering  and 
laying  a  48-in.  c.  1.  force  main,  with  appurtenances 
from  the  Ridgewood  pumping  station  to  Mt.  Prospect 
high  service  tower  :  also  until  June  11  for  furnishing, 
delivering  and  laying  a  36-ln.  c.  1.  main,  Including 
all  appurtenances,  on  Atlantic  Ave. ;  also  for  retub- 
Ing  Morris  boilers  Nos.  0  to  9  Inclusive  at  the  Ridge- 
wood Engine  House. 

Edenton,  N.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

West  Manchester,  O. — R.  H.  Slier,  Corporation  Clk., 
writes  that  It  is  proposed  to  construct  water  works, 
at  a  cost  of  $17,00(5.  Contracts  will  probably  be 
awarded  In  July. 

St.  Johns,  Ore. — A  press  report  states  that  at  the 
Council  meeting  June  1  a  water  works  franchise  will 
be  given  for  25  yrs.  to  the  company  which  will  put 
in  an  ample  plant,  the  city  reserving  the  right  to  pur- 
chase' it  at  the  expiration  of  20  yrs.  C.  A.  Cook  Is 
Mayor. 

Mcadville,  Pa. — Bids  will  be  received  by  the  Water 
Comrs.  until  June'  10  for  furnishing  material  and  con- 
structing a  pump  and  boiler  bouse,  50x100  ft,  on 
Rogers  Road,  also  for  furnishing  material  and  erect- 
ing foundation  for  Worthlngton  pump  to  be  erected 
in  said  building;  for  laying  water  pipe  and  special 
castings,  valves,  and  other  appurtenances.  There  will 
be  about  7,000  ft,  of  16,  18  and  20-ln.  pipe  to  be  laid: 
for  furnishing  f.  0.  b.  cars  at  MeadvlUe,  about  700 
tons  of  c.  1.  pipe  and  specials,  700  ft.  of  4-ln.  wrought 
iron  pipe,  6  4-in.  flange  valves,  4  16-In.  hub  valves, 
1  18-ln.  hub  valve,  2  0-ln.  valves.  Geo.  S.  Cullum, 
Supt.  Water  Wks. 


Wilmore,  Pa. — A  press  report  states  that  the  Penn- 
sylvania R.  R.  Co.  is  about  to  expend  about  $200,000 
in  water  works  improvements.  A  private  pipe  lin« 
about  10  miles  long  will  be  built  and  long  track  tanks 
Installed  In  each  of  the  four  tracks  between  Wilmore 
and  Portage.  The  company  also  propo.ies  to  increase 
the  size  of  the  water  main  into  Gallltzin  and  make 
numerous  other  betterments  in  the  water  (aclUtles. 
W.   II.   Brown,  Ch.   Engr.,  Philadelphia. 

Hrailford,  Pa. — E.  C.  Hopkins,  ot  Rome,  In  a  report 
to  Council  for  a  high  water  pressure.  Is  stated  to  have 
recommended  that  reservoir  No.  3  be  connected  direct 
to  the  outlet  of  reservoir  No.  1  by  means  of  a  16-ln. 
pipe. 

Gary,  B.  O.— Dr.  W.  S.  Bentley,  Town  Clk.,  writes 
that  it  Is  proposed  to  construct  water  works,  to  cost 
about  $6,000. 

Gary,  8.  D. — W.  S.  Bently,  Town  Clk.,  writes  that 
the  citizens  have  voted  to  issue  $6,000  bonds  for  con- 
structing water  works. 

Salem,  8.  D. — The  citizens  are  stated  to  have  voted 
May  19  to  Issue  additional  water  bonds.  About  12 
blocks  of  new  mains  will  be  Installed. 

Armour.  8.  D. — According  to  press  reports,  the 
Town  Council  has  sold  $10,000  water  bonds,  and  bids 
are  now  asked  for  sinking  2  tubular  wells  to  the  soft 
water  flow,  and  a  slandpipe  will  soon  be  erected. 

Bristol,  Tenn. — The  City  Council  Is  stated  to  have 
appointed  the  following  committee  to  negotiate  for 
a  new  water  supply :  A.  C.  Uarkleroad,  Anson  King, 
and   Mayor  Dickey. 

^Springfield,  Tenn. — See  "Power  Plants,  Gas  and 
Electricity." 

Mt.  Pleasant,  Utah. — A  corps  of  engineers,  under 
State  Engineer  Doremus,  Is  reported  to  be  making  pre- 
liminary surveys  for  water  works  to  be  put  in  this 
summer,  at  a  probable  cost  of  $18,000. 

Cle  Slum,  Wash. — The  Pacific  Coast  Pipe  Co.,  of 
Seattle,  is  stated  to  have  secured  the  contract  for  20.- 
000  ft.  of  pipe,  12  hydrants  and  all  connections  for 
completing  the  water  works,  for  $10,578.  The  contract 
for  the  trench  work  is  stated  to  have  been  awarded 
to  Carl  Wright,  of  Cle  Elum,  for  $2,320. 

Seattle,  Wa^h. — The  Northwestern  Irrigation,  Power 
&  Investment  Co.,  of  Seattle  (W,  C.  Stayt,  .\lgr.).  Is 
stated  to  have  secured  5,000  acres  on  east  bank  of 
Columbia  River  from  Kettle  Falls  to  4  miles  below 
Daisy,  and  svlil  take  water  from  the  Colville  River. 
The  main  ditch  will  be  16  ft.  wide  and  27  miles  long, 
and  will  carry  water  to  Irrigate  16,000  acres.  M  0. 
Conley  will  start  construction  of  the  ditch  immedi- 
ately, as  the  preliminary  surveys  are   finished. 

Tacoma,  Wash. — N.  L.  Taylor,  City  Engr.,  writes 
that  bids  will  be  called  for  about  June  15  for  con- 
structing a  4,000,000  gal.  middle  service  distributing 
reservoir;  there  will  be  required  30,000  cu.  vds.  excav. 
and  6,000  sq.  yds.  concrete  lining ;  also  m'iscell.  con- 
crete work. 

Port  Angeles,  Wash. — The  City  Council  is  stated  to 
have  passed  a  resolution  directing  the  citv  attorney 
to  prepare  and  submit  an  ordinance  granting  a  fran- 
chise for  water  works  to  the  party  who  would  submit 
at  once  the  most  favorable  proposition,  the  city  to 
reserve  the  right  to  purchase  plant  after  a  given  term 
of  years. 

Ballard,  Wash. — The  estimated  cost  of  water  mains 
on  Chestnut.  Wilbert,  Bway..  Ballard,  Baker,  Craw- 
ford, Post,  Barnes  and  Mohr  Sts.  is  reported  to  be 
$10,757. 

Fennimore,  Wis. — Bids  will  be  received  June  4  by 
Wm.  Weaver,  Village  Clk.,  for  a  deep  or  artesian  well 
Geo.  Cadogan  Morgan,  Engr.,  Chicago,   III. 

Milwaukee^  Wis. — The  U.  S.  Cast  Iron  Pipe  &  Foun- 
dry Co.,  of  Chicago,  111.,  has  secured  the  contract  for 
1.000  tons  of  c.  i.  water  pipe  at  $30.45  per  ton,  and 
the  Camden  Iron  Wks.,  Philadelphia,  Pa.,  secured  the 
contract  for  75  hydrants,  each  $36.80  (bids  opened 
May  19). 

Cheyenne,  Wyo. — It  Is  proposed  to  lay  4  blocks  of 
new  6-in.  water  main  In  the  near  future.  W.  D.  Pease, 
City  Engr. 

Port  Arthur,  Out. — Ths  citizens  are  reported  to 
have  voted  to  issue  $91,000  bonds  for  water  works. 
Engineer,  Willis  Chipman,  Toronto,  Ont. ;  Jas.  Mc- 
Telgue,  City  Clk. 

Montreal,  (Jue.-^Tbe  Water  Com.  Is  stated  to  hav* 
procured  from  the  Finance  Com.  $63,000  for  mains, 
new  service  pipes  and  hydrants. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Little  Rock,  Ark. — Jas.  F.  Kleser,  Supt.  Pub.  Wks., 
writes  that  the  city  will  build  several  extensions  to 
the  sewerage  system  during  the  present  season,  the 
first  of  which  will  consist  of  5  miles  of  pipe  sewers, 
contract  to  be  let  latter  part  of  June. 

Son  Francisco,  Cal. — City  Attorney  Lane  has  ad- 
vised the  Bd.  of  Pub.  Wks.  that  the  matter  of  re- 
construction of  6th  St.  sewer  be  referred  back  to  the 
Supervs.  for  such  further  action  as  they  may  choose 
to  take,  and  that  the  contract  already  awarded  for 
the  work  on  a  bid  of  $53,236,  be  considered  void. 

Danbury,  Conn. — Bids  are  wanted  June  1  for  fur- 
nishing material  and  constructing  3,146  lin.  ft.  6,  10 
and  12-ln.  salt  glazed,  vitrified  sewer  pipe,  Including 
6-in.  branches  30  ft.  apart  each  of  sewer.  A.  L.  Davis. 
City  Engr. 

Wilmington.  Del. — The  following  bids  for  construct- 
ing Price's  Run  Sewer  were  opened  by  the  St.  and 
Sewer  Dent.  Mav  22d  :  Harry  A.  Miller.  $95,927,  and 
$6  per  yd.  additional  for  rock  excav. :  J.  D.  Murrav, 
$103,328:  Baltimore  Constr.  Co..  $111,152;  Christiana 
Constr,  Co..  $112,410.  Owing  to  Irregularity  In  some 
of  the  bids,  all  were  rejected,  and  new  bids  will  be 
received  June  6th.  T.  Chalkiey  Hatton,  Consulting 
Engr. 

Washington,  D.  C. — Bids  are  wanted  June  10  for 
granite  curbing,  asphalt  blocks,  sewer  brick,  cement, 
etc.,  as  advertised  In  The  Engineering  Record. 
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JndianapoU*,  Ind. — The  following  bids  were  opened 
by  the  Bd.  of  Pub.  Wks.  May  25  tor  the  construction 
of  the  Irvington  sanitary  sewerage  system  (Jas.  B. 
Nelson,  City  Engr.),  price  given  per  lin.  ft.:  J.  H. 
Green  &  Sons,  Marietta,  Wis.,  $'J.14 :  Marion  Co. 
Constr.  Co.,  Indianapolis.  JlI.lS;  Indiana  Sewer  Co., 
Indianapolis,  J2.12:  Municipal  Eng.  &  Contr.  Co.,  Chi- 
cago, 111.,  $2.11 :  Wm.  Bossert,  Indianapolis,  ?1.97 
(awarded  contract*  :  total  cost  about  $107,500.  This 
work  includes  53,00<1  ft.  of  brick  and  pipe  sewers  from 
1  ft.  8  in.  X  2  ft.  6  In.  to  10  in.  in  diameter,  188  man- 
holes. 4  catch  basins,  and  6  flush  tanks,  and  1.048 
house  connections.  The  trench  is  expected  to  aver- 
age 28  ft.  in  depth,  and  will  be  excavated  in  yellow 
clay,   gravel   and  blue  clay. 

Sew  Albany.  Ind. — Latef  reports  state  that  the 
plans  of  Jeop  &  Moore,  of  Indianapolis,  have  been 
accepted  for  the  proposed  sewerage  system. 

South  Bend.  Ind. — Bids  are  wanted  ,Iune  3  (read- 
vertisement)  for  pipe  sewers.  A.  J.  Hammond,  City 
Engr.   ■• 

Ardmore,  Ind.  Ter. — ^The  City  Council  is  stated  to 
have  decided  to  construct  a  3-mile  system  of  sewers. 
Engineer,  Chas.  S.  Wadswortb,  of  Oklahoma  City, 
Ok  la.  Ter. 

Ottumica,  la. — John  W.  Scott  is  stated  to  have  se- 
cured the  contract  for  the  construction  of  the  South 
Ottumwa  trunk  sewer  at  $7.14  per  lin.  ft. :  total  cost 
about  $30,000. 

Sioux  City,  la. — City  Engr.  J.  M.  Lewis  is  stated  to 
have  prepared  a  preliminary  survey  for  a  10-miie 
ditch  from  near  Luton  to  Whisky  Creek ;  probable 
cost,  $37,000, 

Surlington,  la. — Bids  will  be  received  on  June  15 
for  the  construction  of  Stoney  Lonesome  sewer  and 
the  main  Hawkevc  sewer,  paving  Arch  St.  with 
asphalt  and  construction  of  6th  St.  viaduct  superstruc- 
ture, all  advertised  in  The  Engineering  Record  of 
May  30th. 

Kansas  City,  Kan. — The  City  Council  is  stated  to 
have  approved  the  plans  of  the  City  Engr.  for  a  sewer- 
age system  in  Armourdale,  to  cost  about  $50,000. 

AnnapoUg,  Md. — The  Council  is  reported  to  be  con- 
sidering the  question  of  constructing  new  sewers. 

Orand  Rapids,  ilich. — Local  press  reports  state  that 
Alderman  Reniban  is  having  new  estimates  prepared 
by  the  City  Engr.  on  the  cost  of  building  the  West 
Side  trunk  sewer  to  take  the  place  of  the  West  Side 
ditch. 

Coldicater,  ilich. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  June  10  for  constructing  approxi- 
mately 1,440  ft.  of  36-ln.  concrete  sewer,  338  ft.  of 
24-in.,  800  ft.  of  20-in.,  426  ft.  of  18in.,  and  928  ft. 
of  15-in.  pipe  sewer,  together  with  the  necessary  man- 
holes, catch  basins,  Inlett,  etc.  Riggs  &  Sherman, 
Engrs.,  Toledo,  O. 

Charlevoix,  Uich. — See  "Paving  and  Roadmaking." 

Uadelia,  Minn. — Bids  will  be  received  June  6  by 
the  Village  Council  for  constructing  about  7  blocks  of 
sewers.     C.  O.  Cooley,  Pres. 

Hattieaburg,  Miss. — See   "Water." 

8t.  Louis,  Mo. — According  to  local  press  reports  the 
Bd.  of  Pub.  Improv.  on  May  19  rejected  bids  received 
Apr.  28  for  sewers  in  Blackstone  joint  sewer  district ; 
probable  cost  of  work  is  $57,000. 

It  is  stated  that  bids  are  wanted  by  the  Bd.  of  Pub. 
Wks.  until  June  9  for  repairing  sewers. 

Kansas  City.  Mo. — An  ordinance  Is  before  City  Coun- 
cil providing  for  the  construction  of  sewers  in  Sewer 
Dist.  No.  220  :  37,000  ft.  of  pipe  sewers,  2.500  ft.  of 
brick  sewers,  141  manholes,  83  catch  basins,  and  6 
flush  tanks ;  cost  about  $100,000.  D.  W.  Pike  is  City 
Engr. 

Great  Falls,  Mont. — The  proposttlon  to  drain  south 
portion  of  citv  is  being  considered  by  City  Council. 
Acting  City  Engr.  Ellis  has  recommended  3  48in.  iron 

Elpes  to  conduct  water  through  R.  R.  Right  o£  Way. 
ength  of  each  conduit  would  be  about  600  ft. 

Summit,  S.  J.- — Bids  will  be  received  June  2  by  the 
Common  Council  for  $125,000  sewer  bonds.  Robt.  J. 
Mnldowney,   City  Clk. 

Boboken,  X.  J. — Bids  will  be  received  June  10  by 
the  Mavor  and  Council  for  constructing  sewers  in  por- 
tions of  Newark  St.  and  Willow  Ave. ;  also  box  sewers 
In  portions  of  Grand  and  15th  Sts.  Jas.  H.  Londrl- 
gan.  City  Clk. 

Press  reports  state  that  bids  are  wanted  June  10 
for  $35,000  bonds  for  cleaning  and  repairing  sewers. 
Jas.  H.  Londrlgau,  City  Clk. 

Camden,  }i.  J. — The  St.  Com.  of  City  Councils  is 
stated  to  have  reported  favorably  on  the  measure  pro- 
viding for  the  construction  of  a  link  sewer  to  replace 
the  line  ditch  now  employed  for  draining  purposes  by 
the  city;  the  sewer  will  be  6  ft.  wide  and  will  cost 
$75,000. 

Mt.  Morris,  y.  Y. — The  question  of  constructing  a 
sewerage  system  is  reported  under  consideration. 

Brooklyn,  Ti.  Y. — Bids  will  he  received  June  10  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  furnishing  and 
constructing  small  quantity  of  pipe  sewer  in  portions 
of  numerous  streets ;  also  760  lin.  ft.  30-in.  brick 
sewer  in  portions  of  Columbia  St. 

Amsterdam,  N.  Y. — F.  E.  Crane.  Supt.  of  Sewers, 
writes  that  contracts  for  sewers,  bids  opened  May  20, 
have  been  awarded  as  follows ;  On  E.  Main  St.  to 
Eveline  Contr.  Co.  of  Waterford,  for  $3,541,  and  on 
Guy  Park  and  Milton  Aves.  to  Frank  Pantelone,  of 
Amsterdam,  for  $3,834. 

Johnstown,  V.  Y. — Bids  will  be  received  by  the 
City  Council  June  15  for  trunk  sewer  work,  to  cost 
about  $10,000.     J.  W.  Taylor,  City  Engr, 

Oreenshoro,  y.  C. — J.  M.  Bandy,  City  Engr.,  writes 
that  3  lines  of  main  sewers  are  to  be  constructed.  In 
all  about  7.7  miles,  with  3  septic  tanks  at  a  probable 
cost  of  from  $65,000  to  $75,000.  Bids  for  construc- 
tion are  now  being  received. 

Jamestoten.  y.  D. — It  Is  stated  that  bids  arc  about 
to  l>e  received  for  the  construction  of  a  sewerage  sys- 
tem, to  cost  $12,000.  Engineer,  Saml.  Crabbe,  of 
Fargo. 


lleveland.  O. — Bids  are  wanted  June  15  for  $500,- 
000  sewer  bonds :  also  $200,000  electric  light  and 
power  bonds.     J.   P.   Madlgan,  City  Aud. 

Z'oungstoicn,  O. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Service  until  June  6  for  constructing  a  sewer 
In  a  portion  of  E.  Myrtle  Ave.     G.  T.  Prosser,  Clk. 

^yapakoncta,  O. — Bids  will  be  received  by  Chns.  E. 
Fisher.  Village  Clk.,  until  June  6  for  furnishing  ma- 
terial and  constructing  a  main  sewer  in  Sewer  Dist. 
No.  3,  requiring  l.OoH  ft.  of  40-ln.,  707  ft.  of  36-in., 
364  ft.  of  33-in.,  2-rlng  brick  sewer,  aud  1,427  ft.  of 
30-in.,  2-riug  brick  or  30-in.  D.  S.  pipe  sewer,  246  ft. 
of  10  to  24-in.  pipe  sewer,  tees,  manholes,  etc. :  also 
for  constructing  local  sewers  in  Sewer  Dist.  No.  7, 
requiring  in  all  2,228  ft.  of  6  to  18-in.  pipe  sewer, 
tees,  manholes,  etc. 

Oeneva.  0. — C.  I.  Crowther,  City  Clk.,  writes  that 
bids  will  be  received  about  July  1  for  constructing  a 
svstem  of  pipe  sewers  and  disposal  plant ;  probable 
cost,   $50,000. 

Sumpter,  Ore. — S.  S.  Start,  City  Clk.,  writes  that 
it  is  proposed  to  construct  a  sewerage  system,  at  a 
cost  of  $15,000.  The  citizens  will  probably  vote  on 
the  question  next  month. 

Pendleton.  Ore. — The  Denny  Clay  Co.,  of  Seattle, 
Wash.,  is  stated  to  have  secured  the  contract  for  sewer 
pipe,  at  $17,664. 

Oregon  City,  Ore. — Wm.  Sheahan,  Chmn.  Sts.  and 
Pub.  Property,  writes  that  the  following  bids  for  sew- 
er work  in  Sewer  Dist.  No.  3  were  opened  on  May  14 
(Engr.  in  Charge,  Ernest  Rands)  :  Lyons  &  Gadke, 
Oregon  City,  $20,449  ;  Baker  &  Mihistine,  Oregon  City, 
$19,079;  lioward  &  Smyth,  Portlaild,  $19,004;  E.  W. 
Riner,  Portland.  $15,302  (awarded  contract)  ;  Jacob- 
son-Bade  Co.,  Portland,  $15,404 ;  Howell  &  Bitner, 
Oregon  City,  $18,119.  This  work  includes  about  11,- 
500  ft.  of  pipe  sewers  from  24  to  8  in.  diameter,  31 
manholes,  and  0  manholes  and  catch  basins  combined. 
The  trench  is  expected  to  average  6  ft.  In  depth,  and 
will  be  excavated  in  earth  and  solid  rock. 

Eugene,  Ore. — An  election  will  soon  be  held  to  vote 
on  issuing  bonds  for  the  Jefferson   St.  sewer. 

Philadelphia,  Pa. — Contracts  for  constructing  3 
main  sewers  are  stated  to  have  been  awarded  on  May 
23  by  the  Bd.  of  Pub.  Wks.  as  follows  :  Luzerne  St. 
extension  and  Pratt  St.  extension,  to  John  McMen- 
amv,  each  at  $30,000.  and  for  York  St.  relief  sewer 
to  Geo.  A.  Vare,  for   $20,000. 

Glenolden,  Pa. — The  Boro.  Council  Is  stated  to  have 
decided  to  construct  a  sewerage  system  ;  also  to  im- 
prove streets. 

East  Providence.  R.  I. — The  citizens  are  reported  to 
have  voted  May  20  to  appropriate  $10,000  for  sewers 
in  Burgess  and  Mauran  Aves. 

Charleston,  S.  C. — See  "Government  Work." 

Fair  Haven,  Tt. — The  following  bids  for  construct- 
ing a  sewerage  system  were  received  by  the  SeWer 
Comrs.  May  22  (Engr.  In  Charge,  H.  M.  Greer,  Ball- 
ston  Spa.  N.  Y.)  :  Golden  &  Hall,  Troy,  N.  Y.,  $33,389 
(awarded  contract)  ;  Evelyn  Constr.  Co.,  Waterford, 
N.  Y..  $34,019  ;  J.  Marsden,  Utica,  N.  Y.,  $33,703  ;  A. 
M.  Banker,  Gloversvllle,  N.  Y.,  $37,176  ;  Thos.  O'Dea, 
Cohoes,  N.  Y..  $40,817  :  C.  N.  Taylor,  Wellselev,  Mass., 
$41,231  :  Eglee-Bunting  Co.,  Boston,  Mass.,  $42,869 ; 
Fitzpatric  k&  Pennington,  Plattsburg.  N.  Y.,  $44,155  ; 
Frank  L.  Allen,  Worcester,  Mass.,  $47,778, 

Port  Townsend,  Wash. — See   "Government  Work." 

Milwaukee,  Wis. — F.  H.  NaklelskI,  15  Walworth  St., 
has  secured  the  .contract  for  constructing  brick  and 
pipe  sewers  on  Western  and  Northwestern  Aves.,  for 
$14,400. 

BRIDGES. 

San  Jose,  Cal, — J.  G.  McMlllen,  Co.  Surv.,  writes 
that  all  bids  received  May  18  for  constructing  a  steel 
bridge  over  Coyote  River  have  been  rejected ;  probable 
cost,  $8,000. 

Oakland,  Cal. — Local  press  reports  state  that  the 
Co.  Bd.  of  Superv.  has  had  plans  and  specifications 
prepared  for  a  concrete  bridge  to  be  built  across  San 
Leandro  Creek  in  Brooklyn  Township,  estimated  to 
cost  $6,480,  and  for  one  to  be  built  across  Tassajara 
Creek,  from  Dublin  to  Pleasanton,  estimated  to  cost 
$3,400. 

Wa.'ihington,  D.  C. — Revised  specifications  for  the 
proposed  steel  bridge  which  is  to  be  built  across 
Potomac  River  have  been  approved  by  Gen.  Geo.  L. 
Gillespie,  Ch.  of  Army  Engrs.  It  Is  stated  that  bids 
will  be  asked  Immediately.  The  new  plans  provide 
for  a  steel  structure  of  11  fixed  spans,  supported  by 
12  piers  and  2  granite  masonry  abutments.  The  total 
length  of  the  structure  will  be  2,066  ft.  The  roadway 
will  provide  accommodations  for  a  double-track  elec- 
tric railway,  a  roadway  40  ft.  wide  with  a  sheet 
asphalt  pavement  and  two  8-ft.  sidewalks.  Congress 
has  appropriated  $996,000  for  the  bridge. 

Jacksonville,  Fla. — Shailer  &  McCormlck,  of  Boston, 
Mass.,  are  reported  to  have  received  the  contract  to 
construct  the  Bridge  St.  viaduct  in  this  city  for 
$165,000. 

Wetser,  Idaho. — Jas.  C.  Graham,  of  Spokane,  Wash., 
Is  reported  to  have  received  the  contract  to  construct 
n  steel  bridge.  225  ft.  long,  across  Snake  River,  near 
Welser,  for  $112,000. 

Quincy,  III. — Henry  Reese  Is  stated  to  have  submit- 
ted the  lowest  bid  lor  paving  fhp  I'ark  I'l.  strocls  at 
$1.06  for  Quincy  brick,  and  $1.14  for  Springfield  or 
Galcshurg  brick,  38  cts.  for  new  curbing  and  8  cts. 
for  resetting  old  curb.  Total,  !S0..5()i)  if  Springfield 
brick  is  used,  or  $6,098  it  Quincy  brick  Is  used. 

JoUet,  III. — Henry  H.  Stassen,  Chmn.  Bridge  Com., 
writes  that  the  conti-acts  for  constructing  a  bridge 
over  Kankakee  River  (bids  opened  May  12)  have  been 
awarded  as  follows :  For  superstructure  to  Jollet 
Bridge  &  Iron  Co.,  for  $26,650,  and  for  substructure 
to  Keltic  Stone  Co.,  for  $14,350. 

Rock  Island.  III. — David  H.  Lyons,  Co.  Treas.,  writes 
that  the  contract  for  constructing  a  bridge  near  Hills- 
dale, between  Rock  Island  and  Whiteside  Counties 
(bids  opened  Mav  19)  has  been  awarded  to  the  St. 
Louis  Bridge  &  Iron  Co.,  of  St.  Louis,  for  $20,899. 


Bloomington,  III. — Bids  are  wanted  June  11  for 
asphalt  pavement  on  Fill  Ave.  and  on  K.  Jefferson  St., 
3,400  yds. ;  also  for  resurfacing  E.  Grove  St.,  brick 
pavement  with  asphalt,  13,235  yds.  Elmer  Folsom, 
City  Engr. 

Pekin,  III. — -It  is  stated  that  all  bids  for  construct- 
ing tlie  bridge  between  Mackinaw  and  Little  Macki- 
naw have  been  rejected,  the  lowest  submitted  being 
$0,300,  and  considered  too  high. 

Momencc,  III. — Kershaw  &  Darst,  of  Kankakee,  are 
reported  to  have  received  tlif  contract  to  construct  the 
E.  Court  St.  bridge  for  $10,300. 

Kankakee,  III, — The  Massilion  Bridge  Co.,  Massiilon, 
O.,  is  reported  to  have  secured  the  contract  to  con- 
struct the  Aroma  bridge  at  Court  St.  for  $10,750. 

Marion,  Ind. — It  is  stated  that  bids  are  wanted  by 
the  Co.  Comrs.  until  June  20  for  constructing  a  175- 
ft.  bridge  across  Mlsslsslnewa  River  in  Mill  Town- 
ship.    A.  B.   Smith,  Co.  Bridge  Engr. 

M'ashington,  Ind. — The  Southern  Indiana  By.  Co. 
will.  It  is  stated,  ask  for  bids  to  build  a  bridge  over 
White  River  at  this  point.  The  survey  is  now  being 
made.     John  R.  Walsh,  Pres.,  Chicago,  III. 

Indianapolis,  Ind. — Wm.  Fife  &  Co.  are  reported  to 
have  secured  the  contract  to  construct  a  stone  bridge 
at  College  Ave.,  for  $79,000.  They  bid,  according  to 
reports,  as  follows :  Stratfleld  stone,  $8.65  per  cu. 
yd. ;  concrete,  $5  per  cu.  yd. ;  parapets,  including  cop- 
ing, $11  per  lin.  ft. ;  wet  excavation,  $1.50  per  cu.  yd. 

Burlington,  la. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Wichita,  Kan. — Bids  will  be  received  June  6  by  the 
Bd.  of  Co.  Comrs.  for  constructing  the  following 
bridges  :  A  4-iron-span  bridge,  each  span  77  ft.  long, 
over  Arkansas  River  at  Derby ;  a  32-lron-span  bridge 
in  Sherman  Township ;  a  53-ft.  iron  bridge  in  Attica 
Township  ;  a  2  80-ft.  Iron-span  bridge  over  Little  Ar- 
kansas River,  between  Kechi  and  Park  Townships,  and 
a  70-ft.  iron  bridge  and  a  75-ft.  bridge,  both  in  Salem 
Township.     J.  M.  Chain,  Co.  Clk. 

Topeka,  Kan. — Bids  will  be  received  June  4  by  the 
Township  Bd.  for  constructing  a  stone  arch  bridge 
over  a  branch  of  Deer  Creek  in  Topeka  Township.  J. 
B.  Rowles,  Trus. 

Shreveport,  La. — Bids  are  wanted  June  18  for  build- 
ing 3  bridges,  either  wood  or  steel.  In  Caddo  Parish, 
to  be  150  ft,  160  ft.  and  200  ft.  long.  A.  L.  Duringer, 
Clk.  of  Jury. 

So.  Adams,  Mass. — It  is  stated  that  plans  for  a 
street  railway  bridge  at  Braytonville  have  been  sub- 
mitted to  the  Railroad  Comrs.  for  approval.  F.  B. 
Locke,  of  No.  Adams,  is  reported  to  be  the  Des.  Engr. 

Grand  Rnpids.  Mich. — City  Engr.  Anderson  has  been 
employed  to  prepare  plans  tor  the  North  Park  bridge, 
which  it  is  proposed  to  construct  of  steel,  20  ft.  wide 
and  600  ft.  long,  cost  not  to  exceed  $30,000. 

Pillager,  Minn. — The  citizens  of  this  village  are  re- 
ported to  have  voted  $15,000  bonds  for  constructing 
a  bridge  across  Crow  Wing  River. 

Lithium.  Mo. — It  is  stated  that  bids  will  be  re- 
ceived by  Thos.  J.  ICillian,  Co.  Bridge  Comr.,  Perry- 
ville,  until  June  3  for  constructing  the  stone  abut- 
ments, etc.,  for  a  steel  bridge  across  Brule  Creek  at 
Lithium. 

Omaha,  Neb. — Bids  received  May  21  tor  constructing 
a  highway  bridge  over  Central  Boule.  at  Leavenworth 
St.  have.  It  is  stated,  been  rejected.  The  bridge  was 
estimated  to  cost  $7,000 ;  the  lowest  bid  received  was 
$11,500. 

^eio  York,  N.  Y. — The  following  bids  were  opened 
May  28  by  G.  Lindenthal,  Comr.  Bridges,  for  materials 
and  construction  of  steel  underflooring  for  roadways 
of  Wliliamsburgh  Bridge  :  John  Kenney,  Jr.,  $212,000  ; 
Pennsylvania  Steel  Co.,  $271,560;  R.  H.  Hood  Co., 
$168,7^6. 

Ganastota,  N.  Y. — According  to  press  reports,  $10,- 
000  has  been  appropriated  for  the  building  of  an  arch 
across  Canastota   Creek. 

Mechanicville,  N.  Y. — Gov.  Odell  has  signed  the 
bill  appropriating  $9,000  for  a  bridge  to  be  built 
across  Champlain  Canal,  connecting  Burt  Ave.  and 
Frances  St. 

Binghamton,  S.  Y. — The  Common  Council  has  adopt- 
ed a  resolution  authorizing  the  City  Engr.  to  prepare 
plans,  specifications  and  estimates  for  a  new  bridge  to 
replace  the  present  Rockbottom  structure,  1  span  of 
which   collapsed  May  20. 

Bryan,  0. — It  is  stated  that  bids  are  wanted  June 
6  for  constructing  the  substructure  of  either  stone  or 
concrete  for  6  bridges.     Howard  Friend,  Co.  Aud. 

Portland,  Ore. — The  Council  Is  considering  the 
building  of  a  bridge  at  First  St.,  at  a  probable  cost  of 
$40,000. 

Erie,  Pa. — The  following  bids  for  constructing  abut- 
ments and  piers  for  the  Buffalo  Road  overhead  bridge 
(10,000  cu.  yds.  masonry)  were  received  by  .Joint  Ses- 
sion of  Councils  May  25th,  price  given  per  cu.  yd. : 
John  O'Hagan.  Erie,  $0.33;  David  Jones.  Erie,  $o.6.t. 
and  Robt.  Bauman,  Harbor  Creek,  Pa.,  $3.60  (awarded 
contract). 

PJMadelphia,  Pa. — It  Is  stated  that  Mnnck  &  Son, 
New  York  Citv,  have  secured  the  contract  to  construct 
stone  piers  for  the  bridge  which  the  Philadelphia 
Rapid  Transit  Co.  will  build  across  Schuylkill  River 
at  Market  St. 

BeUnsgrove,  Pa. — See  "Railroads." 

Altoona,  Pa. — According  to  local  press  reports, 
plans  have  been  prepared  by  the  engineering  dept.  of 
the  Pennsvlvania  R.  R.  for  a  bridge  at  17th  St..  the 
construction  of  which  the  city  officials  and  the  R.  R. 
Co.  are  contemplating. 

El  Paso,  Tex. — See  "Railroads." 

Colorado,  Tex. — The  Business  Men  of  this  city  are 
reported  to  be  interested  In  the  building  of  a  steel 
bridge  across  Colorado  River,  west  of  this  city. 

Ottlne,  Tex. — Alsbury  &  Son.  of  Houston,  are  re- 
ported to  have  secured  the  contract  to  construct  a 
steel  bridge,  320  ft.  long,  near  Ottlne,  for  $6,293. 
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Holston,  Ya. — Bids,  plans  and  specifications  will  be 
received  June  15  by  John  C.  Stanfleld,  Co.  Superv., 
Holston,  for  constructing  a  220-ft.  steel  bridge  over 
Holston   River. 

Tacoma,  Wash.- — City  Engr.  Taylor  Is  reported  to 
be  preparing  plans  for  the  Puyallun  bridge,  and  as 
soon  as  plans  have  been  completed,  bids  will  be  asked. 

Aberdeen,  Wash. — Local  press  reports  state  that 
the  I'uget  Sound  Bridge  &  Dredging  Co.,  of  Seattle, 
has  received  the  contract  to  construct  a  bridge  across 
Humptulups  River  for  $6,700. 

Puyallup,  Wash. — It  is  stated  that  plans  are  being 
prepared  for  a  $5,000  steel  bridge  to  be  built  between 
Puyallup   and  Sumner. 

Oshkosh,  Wis. — Local  press  reports  state  that  the 
Wisconsin  Central  and  the  Chicago,  Milwaukee  &  St. 
Paul  Railroads  have  awarded  to  the  Wisconsin  Bridge 
&  Iron  Wks.,  Milwaukee,  the  contract  to  construct  a 
double  track  drawbridge,  4S0  ft.  long,  across  Fox 
River,  in  this  city.     Contract  price  said  to  be  $40,000. 

Milwaukee,  Wis. — Local  press  reports  state  that 
the  following  bids  were  received  May  19  for  building 
a  bridge  at  W.  Water  St.  :  Modern  Steel  Structural 
Co.,  Waukesha,  $80,000  ;  Scherzer  Lift  Bridge  Co.,  Chi- 
cago, 111.,  $89,190;  Milwaukee  Bridge  Co.,  Milwaukee, 
$127,400;  American  Bridge  Co.,  New  York  City,  $131,- 
000. 

Carleton,  N.  B. — The  building  of  a  bridge  in  this 
city  Is  reported  to  be  under  consideration. 

Belleville,  Ont. — It  is  stated  that  bids  are  wanted 
June  12  for  constructing  steel  overhead  truss  highway 
bridge,  100  ft.  long,  and  16-ft.  roadway,  at  Bridge- 
water  ;  also  a  1-span,  4:i-ft.  low  truss  steel  bridge  in 
Madoc.     W.  R.  Aylsworth,  Co.   Clk. 

Ottaica,  Ont. — Press  reports  state  that  a  bill  has 
been  passed  by  the  Railway  Com.  incorporating  the 
Pere  Marquette  International  Bridge  Co.,  for  the  pur- 
pose of  constructing  a  bridge  across  Detroit  River 
near  Amherstburg.  The  capital  stock  of  the  company 
Is  placed  at  $500,000. 

PAVING  AND  ROADMAKING. 

Taldosta,  Oa. — It  is  stated  that  the  City  Council  Is 
considering  paving  the  business  section  of  the  city 
with  vitrified  brick,  at  a  probable  cost  of  $25,000. 

Boise,  Idaho. — The  Barber  Asphalt  Paving  Co.  is 
reported  to  have  secured  the  contract  to  pave  on  Main 
St.,  estimated  to  cost  $44,738,  at  the  following  prices : 
$2.65  per  sq.  yd.  for  asphalt,  on  a  concrete  founda- 
tion ;  50  cts.  per  cu.  yd.  for  grading ;  50  cts.  per  Un. 
ft.  for  both  straight  and  curved  curbing ;  and  $4.25 
ea.  for  covered  gutters  with  Iron  covers. 

Rockford,  III. — It  Is  stated  that  plans  are  being  pre- 
pared for  paving  with  brick  or  asphalt  on  a  portion 
of  Elm  St. 

Chicago,  III. — Bids  are  wanted  June  5  for  furnish- 
ing material  and  appurtenances  for  constructing  the! 
superstructure  of  N.  Western  Ave.  bridge  over  north 
branch  of  Chicago  River,  including  machinery,  locks, 
electrical  equipment,  etc.  S".  W.  Blockl,  Comr.  of 
Pub.  Wks. 

Chicago,  III. — Paving  contracts  aggregating  an  ex- 
penditure of  almost  $700,000  have  been  let  by  the  Bd. 
of  Local  Improv.  to  John  P.  Agnew.  The  contracts 
Include  the  W.  85th  St.  system,  comprising  12  streets, 
at  a  cost  of  $156,739 ;  >1.  Troy  St.  system,  6  streets, 
$91,929 ;  Sawyer  Ave.  system,  12  streets.  $86,964 ; 
Ceylon  Ave.  system,  Norwood  Park,  $84,540 ;  Armour 
Ave.,  32d  St.  to  39th,  $30,872.  Macadam  and  nova- 
culltcf  pavement  to  be  laid. 

Indianapolis,  Ind. — Bids  will  be  received  June  5  by 
the  Bd.  of  Pub.  Wks.  for  constructing  a  concrete  steel 
bridge  over  Pogue's  Run  in  Nowland  Ave.  Harold  C. 
Mcgrew,  Chmn. 

Jasper,  Ind. — Bids  will  be  received  June  22  by  the 
Bd.  of  Co.  Comrs.  for  constructing  about  17  miles  pike 
road  in  Brainbrldge  Township  and  certain  streets  and 
the  public  square  in  the  town  of  Jasper,  by  grading, 
draining  and  macadamizing.    A.  H.  Koerner,  Co.  Aud. 

Bcottsburq,  Ind. — Bids  will  be  received  June  13  by 
the  Bd.  of  Co.  Comrs.  for  constructing  7  miles  of  free 
sravel  roads  In  Vienna  Township.  J.  Willis  Craig, 
Cbmn. 

ill.  Vernon.  Ind. — Bids  will  be  received  June  15  by 
the  Bd.  of  Co.  Comrs.  for  constructing  8  separate 
gravel  roads,  comprising  22,640  miles.  Green  B. 
Causey,  Chmn. 

,/asixr,  Ind. — It  is  stated  that  the  citizens  of  Bain- 
brldge  Township  have  voted  to  build  19  miles  of  road. 

Terre  Haute,  Ind. — The  Bd.  of  Pub.  Wks.  has  au- 
thorized paving  with  brick  on  portions  of  Wabash 
Ave.  and  Poplar  St. 

Indianapolis.  Ind. — The  Bd.  of  Pub.  Wks.  has  de- 
cided to  resurface  Virginia  Ave.,  at  an  estimated  cost 
of  $25,450. 

Burlington,  la. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Maysville,  Ky. — The  Street  Improv.  Com.  has  rec- 
nmmended  to  the  City  Council  paving  the  streets  with 
brick. 

Alexandria,  La. — Ira  W.  Sylvester,  City  Engr., 
writes  that  the  following  contracts  have  been  award- 
ed for  paving,  bids  opened  May  12  :  To  Tolbert  Bros., 
Shreveport,  La.,  for  19,000  sq.  yds.  vitrified  brick  at 
$2.25  per  sq.  yd.,  and  to  the  Barber  Asphalt  Co..  of 
New  York,  N.  Y.,  for  19.000  sq.  yds.  asphalt  on  6-In. 
concrete  naphtha  binder  and  2-In.  wearing  surface,  at 
(2.31  per  sq.  yd. 

Ft.  Howard,  Md. — See  "(Government  Work." 

Boston.  Mass. — McGawIey  &  Coughlan  are  reported 
to  have  submitted  the  lowest  bid  for  paving  and  regu- 
lating a  portion  of  Nashua  St.  at  $5,307. 

W.  Springfield,  Mass. — Local  press  reports  state  that 
Fred.  T.  Ley  &  Co.  have  secured  the  contract  to  pave 
with  macadam  on  portions  of  Main  St.,  7,000  sq.  yds., 
and  Frld"p  St..  4.000  sri.  yds.,  at  70  cts.  and  63  cts. 
per  sq.  yd.  respectively. 

Pnntlue,  Mich. — The  Warren  Bros.  Co.  Is  reported 
to  have  secured  the  contract  to  pave  with  bituminous 
macadam  on  W.  Huron  St.,  requiring  10,471  sq.  yds. 

rharleyni.T.  Mich. — W.  H.  McCartney.  Village  Clk., 
writes  that  It  Is  proposed  to  pave  Bridge  St.  with  briik 
anfl  const  rnct  a  sewer  in  said  street,  at  a  total  cost 
of  about  $15,000.  Contract  will  probably  be  let  in 
June. 


Ann  Arhor,  Mich. — The  following  bids  for  laying 
12,000  sq.  yds.  asphalt  block  pavement  were  received 
by  Bd.  I'ub.  Wks.  May  18:  Geo.  H.  Kneal,  Lansing, 
$25,463;  E.  L.  Schneider,  Ann  Arbor,  $25,128;  Lamam 
Bros.,  Detroit  (awarded  contract),  $24,821;  Wm. 
Clancy,  Ann  Arbor,  $25,781.  Details  of  lowest  bid 
are:  Asph.  bl.,  9..'J00  sq.  yds.,  $2.19 Vj  ;  M.  curb.  1,200 
ft.,  75  cts. ;  B.  curb,  3,550  ft,  46  cts. ;  header,  500  ft., 
47  cts.  :  excav.,  3,000  cu.  yds.,  40  cts. 

Detroit,  Mich. — Local  press  reports  state  that  the 
following  are  the  lowest  bids  received  May  18  for 
rcpaving  on  portions  of  several  streets — «.  Bralnard 
St. ;  6,  Pitcher  St.  ;  c,  I'eterboro  St. ;  d.  Cass  Ave.  ; 
Cleveland  Trinidad  Asphalt  Paving  Co.,  sheet  asphalt, 
a,  $8,909;  6,  $9,108;  c,  $6,248;  d,  $7,259.  C.  II. 
Burchlnal,  block  asphalt,  a,  $13,028  and  6,  $13,284. 
A  10-year  guarantee  is  given  with  the  sheet  asphalt 
and  a  5-year  guarantee  with  the  block  asphalt. 

Cedar  Rapids,  Mich. — The  Council  is  reported  to 
have  authorized  the  paving  of  Grand  Ave.  with  mac- 
adam. 

Camden,  N.  J. — Bids  are  wanted  June  16  for  paving 
2  streets  with  granite  block  on  concrete,  and  5  streets 
with  asphalt  or  vitrified  brick  on  concrete ;  total 
amount  of  contract  about  $100,000.  L.  E.  Farnham, 
City  Engr. 

Asbury  Park,  N.  J. — The  city  has  appropriated  $6,- 
000  toward  Improving  Ocean  Ave. ;  the  total  cost  will 
be  $8,118. 

Woodbury,  N.  J. — The  Common  Council  has  passed 
an  ordinance  to  widen  and  pave  with  brick  on  Cooper 
St.  at  a  probable  cost  of  $25,000. 

Paterson,  N.  J. — Local  press  reports  state  that  Cyril 
R.  Forbes  submitted  the  lowest  bid  for  repairing  the 
asphalt  streets  damaged  by  the  recent  fire,  at  $2.60 
for  asphalt  complete,  $2.35  for  top  dressing  of  asphalt, 
$1  for  concrete. 

Kearny,  N.  J. — It  Is  stated  that  Wright  &  Lindsley 
have  secured  the  contract  to  macadamize  portions  of 
several  streets  in  the  upper  Arlington  section,  at 
$20,194. 

Edgewater,  N.  J. — Press,  reports  state  that  John 
Wlnterbum   received   the  contract   to  Improve  Under- 

cliCE  Ave.,  at   $7,600. 

Newark,  N.  J. — Local  press  reports  state  that  con- 
tracts for  paving  have  been  awarded  as  follows  :  To 
Jas.  Seme,  for  paving  with  granite  block  on  a  portion 
of  Livingston  St.,  at  $9,506,  and  to  Thos.  O'Connor, 
for  paving  similarly  on  a  portion  of  Downing  St.,  at 
$7,376 ;  to  Wm.  Van  Kuren,  for  paving  with  brick  on 
a  portion  of  Oraton  St.,  at  $6,116. 

Merchantville,  N.  J. — The  Boro.  Council  has  decided 
to  submit  to  a  vote  of  the  people  the  question  of  issu- 
ing $20,000  bonds  to  Improve  the  streets  of  the  Boro. 

Union  Hill,  N.  J. — Wm.  Nolan  Is  reported  to  have 
submitted  the  lowest  bid  for  Improving,  a  portion  of 
Liberty  St.,  at  $4,501. 

Neptune,  N.  J. — Bids  will  be  received  by  the  Co.  Bd. 
of  Freeholders,  at  Freehold,  until  June  15  for  con- 
structing a  stone  and  gravel  road,  a  distance  of  about 
41/2  miles,  in  the  Township  of  Neptune.  John  Guire, 
Dir.  Bd. ;  W.  H.  DeNyse,  Engr.,  164  Bway.,  Long 
Branch,   N.  J. 

Schenectady,  y.  Y. — Ordinances  have  been  passed 
by  the  Common  Council  to  grade,  curb  and  pave  with 
brick  on  portions  of  McClellan  St.  and  Stanley  PI. 


Little  Falls,  N.  T. — The  contract  for  W.  Main  St. 
brick  pavement,  1,231  ft.  long  and  34  ft.  wide,  was 
awarded  on  May  18  to  John  R.  Baxter,  Jr.,  of  Utica, 
for  $9,765.     E.  T.  E.  Lansing,  City  Engr. 

Long  Island  City,  N.  Y. — Bids  will  be  received  June 
4  by  Jos.  Cassldy,  I'res.  Boro.  Queens,  for  furnishing 
material  and  regulating,  grading,  curbing  and  laying 
sidewalk  on  portions  of  <i  streets.  Engineer's  esti- 
mate, 9,570  lin.  ft.  new  bluestone  curb,  furnished  and 
set;  16,000  cu.  yds.  earth  excavation,  47,530  sq.  ft 
new  bluestone  flag,  furnished  and  set,  etc. 

New  Brighton,  N.  Y. — Bids  will  be  received  June  5 
by  Geo.  Cromwell,  Pres.  Boro.  Richmond,  for  furnish- 
ing material  and  regulating,  grading  and  repairing 
with  asphalt  and  granite  block,  and  vitrified  brick  on 
a  concrete  foundation  portions  of  4  roadways.  Engi- 
neer's estimate,  10,200  sq.  yds.  asphalt  block,  23,900 
sq.  yds.  vitrified  brick,  and  0,800  sq.  yds.  new  granite 
block,  including  sandbed,  laid  with  paving  cement 
Joints,  1,680  cu.  yds.  concrete.  Including  mortar  bed, 
•4,150  cu.  yds.  concrete,  15,750  lin.  ft.  new  bluestone 
curb,  furnished  and  set,  etc. 

New  York,  N.  Y. — The  following  bids  were  opened 
May  28  by  G.  Llndenthal,  Comr.  Bridges,  for  creo- 
resmate  wood  block  pavt.  for  roadways  of  Wllllams- 
burgh  Bridge;  Epplnger  &  Russell,  $34,210;  R.  H. 
Hood  Co.,  $48,350;  U.  S.  Wood  Preserving  Co.,  29 
Bway.,   $31,989. 

Babylon,  L.  I.,  N.  Y. — Press  reports  state  that  the 
macadamizing  of  the  South  Road,  between  the  vil- 
lages of  Babylon  and  Amityvllle,  a  distance  of  about 
4  miles,  is  being  considered.  Estimated  cost,  $12,000 
per  mile. 

Rochester,  N.  Y. — The  Rochester  Vulcanite  Paving 
Co.  Is  reported  to  have  submitted  the  lowest  bid  for 
paving  with  asphalt  on  a  portion  of  West  St.,  at  $20,- 
210,  and  the  Whitmore,  Rauber  &  Vicinus,  the  low- 
est for  paving  with  asphalt  on  a  portion  of  Catharine 
St.,   at  $7,042. 

Binghamton,  N.  Y. — Local  press  reports  state  that 
the  Barber  Asphalt  Paving  Co.  has  secured  the  con- 
tract to  repair  the  asphalt  pavements  In  this  city 
at  a  probable  total  cost  of  $5,000. 

Bids  are  wanted  June  9  for  paving  with  vitrified 
brick  on  portions  of  6  streets.     I.   C.  Hull,  City  Clk. 

Johnstown,  N.  Y. — Jas.  W.  Miller,  City  Engr.,  writes 
that  the  following  bids  for  bitulithlc  pavement  on 
Williams  St.  were  received  May  18  by  the  City  Clk., 
Item  A  being  9,528  sq.  yds.  of  city  paving;  B,  1,166 sq. 
yds.  between  Ry.  tracks  ;  C,  685  sq.  yds.  medina  stone 
along  tracks  ;  D,  4,500  ft.  curb  reset ;  E.  100  ft.  new 
curb ;  F,  280  ft.  headers — a,  Bitulithlc  Pavg.  Co.,  De- 
troit ;  b,  Warren  Bros.  Co.,  Boston  (awarded)  ; 

A        .     B  C  D  B  P 

o $2.25     $2i45     $5.65     $0.15     $0.70     $0.50 

b 2.15       2.40       5.10         .15         .75         .75 

Syracuse,  N.  Y. — The  paving  of  5  streets,  3  with 
asphalt  and  2  with  brick,  Is  reported  to  have  been 
authorized. 

Fonda,  N.  Y. — The  Village  Trus.  have  employed  an 
engineer  to  make  a  survey  of  Main  St.  and  Bway.,  and 
to  estimate  the  cost  of  paving  said  streets  with  brick. 

Buffalo,  N.  Y. — Bids  will  be  received  by  the  Dept 
of  Pub.  Wks.  until  June  2  for  repaying  portions  of 
3  streets.     Francis  G.  Ward,  Comr. 

Geneva,  N.  Y. — Paving  bonds  amounting  to  $35,500 
are  reported  to  have  been  sold. 


ft. 


Geneva.  N.  Y. — The  following  bids  for  20,000  sq.  yds.  pavement,  8,000  cu.  yds.  excavation,  12,500  Iln. 
curbstone,  etc.,  on  4  streets  were  received  by  Bd.   I'ub.  Wks.  May  14  : 


F.   A.    Malette.   Geneva $1,975 

Barber  Asph.    Co.,  Utlca 1.77 

R.   W.   Henson,  Geneva 

Eastern  Constr.   Co.,   Buffalo 1.90 

Thos.   Fitzgerald,  Jr.,  Fredonia 

Warner-Qufnlan    Co.,    Syracuse....   2.21 
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at  $28,149, 


V.   A.  Malette  was  awarded  contract  for  laying  tar  macadam  on  Pulteney  and  Lake  Sts..  „.  ,__, . 

R.  W.  Henson  was  awarded  contract  for  laying  Metropolitan  Block  on  Wadsworth  St.,  at  $4,352.     Action  on 
Bradford  St.  and  the  Lake  Road  deferred.     W.  S.  Wood,  Secy.  Bd.  of  Pub.  Wks.,  Geneva,  N.  Y. 

Rome,  N.  Y. — The  following  bids  for  asphalt,  brick  or  bituminous  macadam  pavement  on  W.  Thomas 


St.  were  received  by  Common  Council  May  14 — a.  Barber  Asphalt  Pav.  Co., 
Ine  Co.,  Utlca  ;  c,  Warner-Qulnlan  Pav.  Co.,  Syracuse ;  d,  Warren  Bros.  Co., 
(bituminous  macadam). 
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a $1.76 

b 1.85 

c 1.91' 

d 1.83 
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New  York ;  6.  Interstate  Pav- 
Boston ;   e,   Warren  Bros.   Co. 
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$26,327.83 
27.508.00 
27.957.47 
28,130.12 
29  931.92 
The  same  companies  bid  the  same  prices  for  work  on  N.  Madison  St..  the  totals  for  which  were :  Bar- 
ber, $38..396 ;  Interstate,  $40,119:  Warner-Qulnlan,  $40,981;  Warren  Bros.  Co.,  $41,206;  Warren  Bros. 
(Bitum.  mac),  $43,832.     Both  these  contracts  were  awarded  to   the  Barber  Co. 

Albany,  N.  Y. — The  following  are  the  main  Items  of  the  bids  for  improvement  of  Manning  Boul.,  from 
Central  Ave.  to  Van  Woert  St.,  received  by  Comr.  Pub.  Wks.,  May  18,  and  the  contract  awarded 
to  Albany  Material  &  Constr.  Co. — a.  Mulderry  Bros.;  ft,  M.  F.  Dollard  ;  c,  Robt.  Shafer  ;  d.  Callanan  &  Mal- 
colm ;  e,  Frank  PIdgeon,  Saugerties,  N.  Y. ;  f,  Albany  Material  &  Constr.  Co.  (bidders  all  of  Albany  ex- 
cept e)  ; 

Items.                                            abed  e  f 

Excav.  and  trenching,  40,000  cu.  yds $0.35  $0.40  $0.21.  $0.31  $0.35  $0,285 

Screenings  on   walks,    270  cu.   yds 2.20  2.00  2.50  2.15  1.90  2.00 

Gravel   walks,   1,400    cu.   yds 1.50  1.00  1.63  1.10  1.70  1.50 

Concrete,    300    cu.    yds 6.00  8.00  6.00  6.00  7.50  8.00 

6-In.  macadam,  30,000  sq.  yds 78  .58  .94  .63  1.05  .64 

Cobble  gutters  on  sand,   10.000  sq.  yds...          .59  .50  .44  .75  .80  .44 

Sod  on  4  In.  of  loam.   10.000  sq.  yds 19  .15  .18  .18  .30  .18 

Grading  and  laying  flags,  6,000  sq.  ft 20  .16  .18  .20  .22  .19 

Granite  curb  on  concrete.  550  Un.  ft 08  .70  .84  .85  .90  .80 

Same,   circular,  430  lin.   ft 1.05  .80  1.00  1.25  1.25  1.00 

4-in.  vitrified  underdralns,  17,000  lin.  ft.  .          .15  .10  .10  .13  .25  ,.12 

12  in.  vltrled  pipe.   1.750   lin.   ft 52  .40  .45  .54  1.25  .55 

20-in.   vitrified  pipe,   370   Un.  ft 1.20  1.25  1.33  1.30  2.00  1.50 

30-ln  vit.   pipe,   100  lin.  ft 2.90  3.87  4.34  3.87  6.50  4.25 

86-in.   vit.    pipe,   70   lin.    ft 3.80  5.20  5.95  5.26  14.00  5.50 

Cast  iron  inlet  heads,  etc.,  13,000  lbs 045  .03  .04  .35  .05  .05 

Receiving   basins,    10 95.00  90.00  70.00  .95  90.00  60.00 

Manholes,  4    50.00  40.00  40.00  .95  75.00  40.00 

Inspector.   $5  per  day 750.00  500.00  950.00  750.00  500.00  675.00 

Totals $59,856          $52,314  $56,578  $57,690  $76,831  $51,263 
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Aubunt,  X  r. — The  City  Engr.  has  been  directed 
to  prepare  plans  for  paTing  the  entire  length  of 
Owasco  St. 

WatfHOfiUe,  S.  C. — Bids  will  be  received  June  3  by 
the  Bd.  of  Ca  Comrs.  for  $50,000  road  Improvement 
oonds.     W.  T.   Sharp,  Chmn. 

Cclina,  O. — Bids  are  wanted  June  13  for  Improving 
T.  W.  Baker  road,  length,  5.091  ft. ;  W.  H.  Boettger 
road,  10.«31  f t. ;  A.  T.  Kerns  road.  10,666  ft. ;  Im- 
provements to  consist  of  ditching,  grading,  graveling 
or  macadamizing.     M.  Lutz,  City  Engr. 

Delaicart,  O. — Bids  will  be  received  June  6  by  the 
Co.  Comrs.  for  Improving  Smart  road,  length,  7,512 
ft.,  and  Russell  road,  length,  4.780  ft.,  iwth  In  Sclota 
Township :  also  June  10,  Conklin  and  Crumb  road, 
length,  25,561  ft..  In  Liberty,  Berlin,  and  Orange 
Townships,  and  Yates   road,   in  Delaware  and  Berlin 

r*, ui:^.,     i^^^tK     Ol^  ri^^X  ft         J     U     Tmrtntrt.   Ofi.    Sllrv 


Jackson.  Tcnn. — Press  reports  state  that  bids  will 
be  received  .lune  16  by  the  Bd.  of  Co.  Comis.  for  $150,- 
000  good  roads  bonds. 

La  Crosse,  Mis. — Bids  are  wanted  June  23  for  im- 
proving certain  streets  by  macadamizing,  cement  curb- 
ing, etc.     Lafe  Holmes,  Compt. 

ililicaiikee.  Wis. — The  contract  for  grading",  mac- 
adamizing and  cement  curbing  portions  of  numerous 
streets  (11,000  ft.),  for  which  bids  were  received  by 
Bd.  of  I'ub.  Wks.  May  20,  has  been  awarded  to  the 
City  Construction  Co.,  of  Milwaukee,  at  41  cts.  per 
lln.  ft. 

Montreal,  Que. — Bids  will  be  received  by  L.  O.  David, 
Citv  Clk.,  until  June  4  for  repairing  by  resurfacing 
the  asphalt  pavements  of  the  city  during  the  season. 


Townships,  ana    laies   roaa.    in   ueiaware  auu   oeiim        r>/-i>«<rrr)    oi   AM-T-o     /»Ac    AMn    CI  crxBirixv 
Township!  length,  20,916  ft.     J.  B.  Taggart,  Co.  Surv.        POWER   PLANTS,  GAS   AND    ELECTRICITY 


Cincinnati,  O. — Bids  will  be  received  June  24  by  the 
Bd.  of  I'ub.  Service  for  furnishing  material  and  im- 
proving by  grading,  granite  curbing,  and  paving  with 
asphalt  portions  of  Bremen  St.     Oeo.  F.  Uolmes,  Clk. 

Boicling  Green,  0.— Bids  are  wanted  June  22  for 
constructing  about  7  miles  of  macadam  road.  B.  C. 
Harding,  Co.   And. 

Fremont,  O. — The  Council  is  reported  to  be  prepar- 
ing to  pave  with  brick  on  West  St. 

Bryan,  O. — The  Council  has  passed  the  ordinance 
to  pave  with  brick  and  some  asphalt  on  portions  of 
several  streets,  in  all  about  2  miles.  The  amount  to 
be  expended  is  estimated  at  $100,849. 

"  Clecelcand,  O. — W.  P.  Rice  Eng.  Co.  writes  that 
the  contract  for  paving  with  brick  and  grading  and 
draining  Woodlawn  Ave.  (bids  opened  May  16)  has 
been  awarded  to  Baldwin  Bros.  &.  Graham,  ot  East 
Cleveland,  for  $4,099. 

Vapoleon,  0. — Bids  will  be  received  June  12  by  the 
Co.  Comrs.  for  constructing  road  improvements  In 
Washington,  Damascus,  Richfield  and  Napoleon  Town- 
ships.    D.  F.  Coe,  Co.  And. 

Weston,  O. — Saml.  Wood,  Village  Clk.,  writes  that 
the  following  bids  for  6.540  sq.  yds.  brick  pavement 
and  necessary  drainage  were  opened  May  11  :  J.  E. 
Conlev,  Dayton,  O..  $15,831  ;  Thos.  McKlnney  &  Son, 
Toledo,  O.,  $16,845 ;  Blodgett  &  Businger,  Weston, 
$19,891 ;  H.  G.  Jennison,  Toledo,  C,  $18,875.  These 
bids  are  for  Perkins  block,  on  concrete  foundation, 
with  stone  curbing,  sewer  tiling,  catch  basins,^  etc. 

Btroudshurg,  Pa. — The  citizens  of  Barrett  are  re- 
ported to  have  voted  to  purchase  a  stone  crushing 
plant. 

Philadelphia,  Pa. — An  ordinance  has  been  concurred 
In  by  the  Council  authorizing  the  surfacing  of  a  por- 
tion of  Grant  St.,  at  a  cost  of  $25,000. 

York,  Pa. — The  Common  Council  has  passed  the 
highway  loan  ordinance,  which  provides  !>37,000  for 
repairing  certain  streets. 

Glenolien,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Pittsburg,  Pa. — Bids  are  wanted  June  2  for  grad- 
ing, curbing  and  paving  with  asphalt  and  block  stone 
on  portions  of  numerous  streets.  E.  M.  Bigeiow,  Dlr. 
Pub.  Wks. 

Harrisburg,  Pa. — Bids  are  wanted  June  2  for  curb- 
ing with  either  granite,  marble,  bluestone,  medlna 
stone  or  steel,  and  paving  with  either  sheet  asphalt, 
asphalt  blocks,  vltrlned  bricks,  on  a  concrete  base,  or 
Warren's  bituminous  macadam  waterproof  pavement, 
on  portions  of  4  streets.  Chas.  B.  McConkey,  High- 
way Comr. 

Butler,  Pa. — Bids  will  be  received  June  2  by  H.  E. 
Coulter,  Secy.  Town  Council,  for  grading,  curbing  and 
paving  portions  of  Zlegler  ATe.  and  Bluff  St. 

KnorviUe,  Tenn. — W.  F.  Park.  Secy,  and  Superv., 
writes  that  the  contract  for  macadamizing  about  4V4 
miles  of  pike  and  grading  (bids  opened  May  19)  has 
been  awarded  to  Fred.  Netherland,  of  Dandrldge, 
Tenn.,  for  about  $9,000. 

Providence,  B.  I. — Bids  will  be  received  June  17  by 
the  State  Bd.  of  Pub.  Roads  for  constructing  about  3 
miles  of  State  highway  In  the  towns  of  Exeter,  North 
Kingstown,  Tiverton  and  Cranston.  John  H.  Edwards, 
Cbmn. 

Woontocketi  B.  I. — It  is  stated  that  the  Council  has 
antborized  the  appropriation  of  $1,600  for  the  pur- 
chase of  a  stone  crushing  plant. 

Spartanburg,  B.  O. — It  Is  reported  that  street  Im- 
provement bonds,  amounting  to  $50,000,  have  been 
sold. 

Bevierville,  Tenn. — Road  Improvement  bonds, 
amounting  to  $16,000,  are  stated  to  have  been  sold. 


Pasadena,  Cal. — The  Consolidated  Gas  Co.  is  stated 
to  have  decided  to  Issue  $250,000  bonds  to  enlarge  its 
plant. 

Griennix-Ji,  Conn. — The  Glenville  Power  &  Water  Co. 
is  reported  organized  here,  with  a  capital  of  .$10,000.- 
000,  to  supply  water  to  Greenwich,  Conn.,  and  llye. 
Harrison  and  iMamaroneck,  N.  Y.,  and  to  generate  and 
distribute  electricity  throughout  these  and  other  sec- 
tions for  public  and  private  use.  The  charter  confers 
large  powers  of  eminent  domain  in  securing  land  tor 
watershed  and  reservoir  purposes  near  Rlversville,  on 
the  middle  branches  of  Bjram  River.  Wm.  J.  Tlngue, 
Nathaniel  Wetherell  and  Henry  H.  Adams  are  the 
corporators. 

West  Palmbeach,  Fla. — ;Jos.  Jefferson,  Pres.  of  West 
Palm  Beach  Electric  Light  &  Power  Co.,  Is  stated  to 
have  signed  a  contract  with  the  Florida  Electrical  Co. 
at  Jacksonville,  for  Installation  of  an  electric  light 
plant.     An  ice  plant  will  also  be  added. 

Athctis,  Oa. — Capt.  Jas.  White  is  reported  inter- 
ested In  the  development  of  the  power  at  Barnett 
Shoals,  for  electrical  and  manufacturing  purposes. 

Winder,  Ga. — The  citizens  are  stated  to  have  voted 
May  20  to  issue  $15,000  bonds  for  an  electric  light 
plant. 

Pckin,  111. — The  Council  has  granted  the  Citizens 
Gas  &  Electric  Co.  permission  to  construct  and  oper- 
ate .a  system  of  pipes  and  conduits  for  conveying 
steam,  hot  water  and  power  to  Pekin. 

Indianapolis,  Ind. — According  to  local  press  reports 
the  Bd.  of  Pub.  Wks.  is  preparing  specifications  for 
competition  for  public-lighting  contract.  The  bids  are 
to  be  received  the  latter  part  of  June,  and  call  for 
a  contract  extending  from  Jan.  1,  1905,  to  Dec.  31, 
1915. 

Xoblesville.  Ind. — B.  C.  Beardsley,  of  Elkhart,  Pres. 
Beardsley  Gravity  Dam  Co.,  writes  that  an  electric 
plant  is  to  be  constructed  here  for  Thos.  Grlffln,  to 
cost  $70,000.  About  1,000-H.-P.  will  be  developed,  and 
the  dam  will  be  300  ft.  long  and  16  ft.  high. 

South  Bend.  Ind. — It  is  stated  that  plans  have  been 
decided  upon  by  Chas.  A.  Chapln,  owner  ot  the  ma- 
jority ot  stock  in  the  South  Bend  Mfg.  Co.,  which 
controls  the  water  power  of  west  race,  for  equipping 
the  race  so  as  to  supply  power  for  the  electric  light 
plant  in  this  citv  and  making  it  supplementary  to 
the  electric  plant  In  Buchanan,  Mich.  The  plans  con- 
template steel  bulkheads  at  the  bead  of  the  race  and 
permanent  stone  and  cement  retaining  walls. 

Atlantic,  la. — The  City  Council  Is  stated  to  have 
ordered  the  joining  of  the  water  works  and  city  light- 
ing plants ;  the  work  proposed  will  cost  about  $12,000. 

Union,  la. — The  question  ot  constructing  an  electric 
light  plant  is  reported  under  consideration. 

Wellsburg.  la. — W.  E.  Reed  is  reported  Interested  in 
the  installation  of  an  electric  light  plant. 

Harper,  Kan. — Mayor  Baumstark  Is  stated  to  have 
appointed  a  committee,  with  Councilman  Cathcart  as 
Chmn.,  to  Investigate  the  question  of  constructing  an 
electric  light  plant. 

Monroe,  La. — Mayor  A.  A.  Forsythe  Is  stated  to 
have  been  authorized  by  City  Council  to  employ  an 
expert  to  advise  as  to  improvements  of  water  works 
and  electric  light  plant. 

Ruston,  La. — Press  reports  state  that  contracts  will 
be  let  about  June  10  for  improving  electric  light  and 
water  works  systems.     B.   F.  Thompson,  Mayor. 

Centerville,  Md. — The  Council  Is  stated  to  have 
granted  John  D.  Thompson,  of  Trenton,  N.  J.,  a  fran- 
chise for  a  gas  plant. 

Nashville,  Mich. — The  Village  Council  Is  stated  to 
have  granted  a  franchise  to  the  Marshall  Electric  & 
Power  Co.  to  Install  plant  at  Scipio,  3  miles  northeast. 


Charlottesville,  Va. — The  following  bids  for  laying  30.000  sq.  yds.  bituminous  macadam,  granite  spall 
or  vitrified  brick  pavement  and  55,000  sq.  yds.  macadam  were  received  by  Street  Improv.  Com.  May  19 — a, 
Warren  Bros.  Co.,  Boston ;  b,  Chas.  Gasser,  Richmond,  Va. ;   c,   Pfaff,   Elngwald  &  Smith,  Chilllcothe,  O. : 

«  . 

2         g       Is    gSs    fe^-^     •£?;   -ess  «!<?    s|   s«s     ■s§     So 

a. $2.08  »1.93       $0.44     $0.20     $0.60       $1.68     $0.05      $0.30 

b. 1.73%      »1.35V4       63         .97%       ....  .22       ....  .75  .82  .16  .38 

i..      l.!57  ...  13  .32*  .38         .10       2.50  .20  .65  .10  .30 

Totals  are:  Warren  Bros.,  $90,823  (omitting  macadam)  :  Chas.  Gasser.  $122,638  for  brick  and  $111,228 
for  granite  spall;  Pfaff,  Rlngwald  &  Smith,  $82,935  for  Peebles  brick  (awarded),  $85,335  Porter  brick  and 
$89,835  Mack  brick. 

Oharlotteiville,     Va. — Street     Improvement     bonds,  Lake  lAnden,  Mich. — The  Houghton  County  Gas  Co. 

amoantlng  to  $70,000,  are  reported  to  have  been  sold.         is    reported    formed,    with    a   capital    of   $250,000,    to 

„    ...     ™     1      .^..    ,.  ..J.         ..  .  .,  „i  „_  ,«  „„  ty.^      construct  a  plant  at  Lake  Linden  to  furnish  gas. 
w4ri  d1'  ,7?l?ortJd*'«''!>Tdef  ^co^s^i^tnT^t      ^  Stillwater,  A^'-.-The  Western  Gas  |,I.mprov    Co 
mated  cost.  »2?,600.  has  taken ^over^the^plants^  ''/.owlr'co.,\nd"wl'll   mfke 

Port  Toiontend,  Wash. — See  "Government  Work."  extensive  Improvements. 

Vew  Bichmond.  Wi*.— Bids  will  be  received  June  5  Elmore    Minn.— The  Council  Is  stated  to  have  voted 

by  the  Bd    of  Pub.  Wks.  for  grading,  curbing,  gutter-       to  Install  either  a  gas  or  an  electric  light  plant.     C. 
log,  and  macadamizing  Main  SL  D.  Williams,  Mayor. 


Buhl,  Minn. — Bids  will  be  received  June  15  by  M. 
A.  Nichols,  for  constructing  an  electric  light  plant. 
Engineer,  Oscar  Claussen,  St.  Paul. 

Caledonia,  Minn. — The  contract  for  constructing  an 
electric  light  plant  (bids  opened  May  20)  has  been 
awarded  to  S.  G.  Reque,  now  at  Caledonia,  Minn.  The 
plant  to  be  erected  by  the  city  under  the  supervision 
of  S.  G.  Reque. 

Pelican  Rapids,  Minn. — It  is  stated  that  bids  are 
wanted  June  1  for  $10,000  electric  light  bonds.  Bids 
for  constructing  said  plant,  according  to  press  re- 
ports, will  soon  be  asked. 

Laurel  Springs,  N.  J. — The  Clementon  Township 
Com.  is  stated  to  have  granted  a  franchise  to  the 
Clementon  Township  Electric  Improv.  Co.  to  construct 
and  maintain  an  electric  light  plant  at  Laurel  Springs, 
and  to  furnish  light  and  power  In  the  towns  of  Mag- 
nolia, Stratford,  Klrkwood.  LIndeuwold,  Laurel 
Springs,  Overbrook,  Clementon  and  other  points  in 
the  new  township. 

Greene,  N.  Y. — Bids  will  be  received  until  June  8 
by  the  Village  Bd.  of  Trus.  for  furnishing  and  setting 
2  72  in.  X  18  ft.  horizontal  Are  tubular  boilers,  with 
74  4-In.  flues  and  all  boiler  trimmings  ;  bids  may  also 
be  submitted  for  water  tube  or  other  patented  types 
of  boilers  of  equal  capacity :  constructing  a  power 
house,  including  a  75-ft.  high  chimney ;  furnishing  2 
lOO-H.-P.  engines,  2  60-Kw.  single-phase  alternating 
dynamos  and  all  station  apparatus.  Bids  will  also 
be  received  for  lamps,  converters  and  pole-line  equip- 
ment. M.  L.  Cowles,  Clk.  of  Bd. ;  Edgar  B.  Kay, 
Engr.,  Ithaca,  N.  Y. 

Binghamton,  N,  F.^-Clty  Engr.  Monroe  In  his  report 
to  Council  estimates  the  cost  of  subway  construction 
in  the  business  streets,  of  a  size  sufliclent  for  all  wires, 
at  $42,600  per  mile. 

Hillsboro,  N.  D. — Bids  will  be  received  June  6  by 
D.  Cameron,  City  Aud.,  for  furnishing  a  steam  engine, 
plain  or  compound  :  boiler  and  dvnamo  for  the  electric 
light  plant.     Loweth  &  Wolff,  Engrs.,  St.  Paul,  Minn. 

Edenton,  N.  C. — The  citizens  are  reported  to  have 
voted  to  Issue  $30,000  bonds  for  an  electric  light 
plant  and  water  works. 

Cleveland,  O. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Defiance.  O. — The  Defiance  Water  Co.  Is  about  to 
be  Incorporated,  with  a  capital  ot  $200,000.  The 
plant  will  be  constructed  on  Auglaize  River. 

GalUpolis,  O. — The  stockholders  of  the  Galllpolls 
Gas  &  Coke  Co.  are  stated  to  have  amended  and  en- 
larged Its  articles  of  incorporation  so  as  to  permit  the 
construction  and  operation  of  artificial  gas  works  :  to 
lay  gas  pipes  through  the  streets,  etc. ;  to  lease  and 
own  natural  gas  wells,  and  to  purchase,  own,  main- 
tain and  operate  an  electric  light  plant. 

Mt.  -Joy,  Pa. — The  Solar  Gas  Light  Co.,  of  Mt.  Joy, 
Is  reported  Incorporated,  with  a  capital  of  $10,000. 

yew  Florence,  Fa. — The  New  Flore'nce  Light  & 
Power  Co.  Is  reported  organized,  and  have  secured  the 
contract  for  lighting  the  borough. 

Huron,  S.  D. — The  Consolidated  Gas  &  Electric  Co., 
of  Huron,  has  been  incorporated,  with  a  capital  of 
$25,000. 

Springfield,  Tenn. — The  citizens  are  stated  to  have 
voted  ]«ay  22  to  Issue  $33,000  bonds  for  water  works 
and  an  electric  light  plant. 

Perrii.  Okla.  Ter. — The  city  Is  reported  to  be  consid- 
ering the  construction  of  an  electric  light  plant.  F. 
F.  Busch,  City  Clk. 

Beaumont,  Tex. — Hal  W.  Greer  and  associates  are 
stated  to  have  secured  a  franchise  for  an  electric  light 
plant. 

Bay  Citti.  Tex. — The  Bay  City  Ice,  Light  &  Power 
Co.  has  been  Incorporated ;  capital.  $50,000.  Incor- 
porators :  T.  H.  Stone,  W.  T.  Goode  and  G.  M.  McGlll. 

Richfield,  Utah. — W.  H.  Seegmlller,  representing  the 
Sevier  Valley  Electric  Light  &  Power  Co..  Is  stated  to 
have  petitioned  City  Council  for  a  franchise. 

Oljimpia,  Wash. — Bids  are  wanted  June  2  for  con- 
structing a  water  power  electrical  plant  for  the  Olym- 
pla  Light  &  Power  Co.  E.  W.  Cummlngs,  Constructing 
Engr.,  70  Dexter-Horton  Bldg.,  Seattle. 

Seattle,  Wash. — It  Is  stated  that  the  Seattle  Elec- 
tric Co.  contemplates  Improvements  this  season,  to 
cost   $500,000. 

Chelan,  Wash. — E.  B.  Curtis  and  others  are  stated 
to  have  secured  a  franchise  for  an  electric  light  plant. 

Marinette,  Wis. — It  Is  stated  that  the  St.  By.  Co. 
will  rebuild  the  electric  light  plant.  Install  new  gas 
plant,  and  make  other  changes. 

Superior,  Wis. — Local  press  reports  state  that  the 
North  Western  Fuel  Co.  has  prepared  plans  for  the 
erection  of  a  plant  to  furnish  electric  power  In  Su- 
perior. The  power  Is  to  be  derived  from  the  surplus 
heat  of  Its  coking  plant. 

Menominee,  Wis. — The  Wisconsin  Power  Co.  has 
been  formed  here,  with  a  capital  of  $230,000.  The 
company  has  acquired  the  water  power  and  other 
property  ot  Knapp.  Stout  &  Co.  on  Red  Cedar  River 
and  will  Improve  same  at  once  by  the  construction  of 
a  new  dam.  John  H.  Coulter,  Pres. ;  L.  E.  Gary, 
Secy.,   both   of  Chicago,   111. 

Montreal,  Que. — The  Montreal  Light,  Heat  &  Power 
Co.  Is  stated  to  have  decided  to  supplant  the  tem- 
porary Improvements  at  the  dam  at  Chambly  by  per- 
manent work.  Plans  for  the  work  have  been  com- 
pleted by  Hugh  L.  Cooper. 

ELECTRIC  RAILWAYS. 

San   .lose.    Cal. — The   City    Council    has   passed   an 
ordinance  granting  a   franchise  on  Market  St.  to  the- 
San    Jose    &    Santa    Clara    Railroad    Co.    and    F.    S. 

It  Is  reported  that  the  San  Jose  St.  R.  R.  Is  to  be 
extended  to  Campbell. 

Los  Angeles,  Cal. — The  Los  Angeles  &  Redondo  Elec- 
tric Rv.  has  Increased  Its  capital  stock  from  $o00,000 
to  $1,000,000.  The  new  stock  Is  to  be  Issued  for  the 
purpose  of  making  betterments  and  extensions. 
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Los  Angeles,  Cal. — It  U  stated  that  L.  C.  Brand  has 
applied  tor  a  franchise  to  construct  an  electric  rail- 
way, and  bids  for  said  franchise,  according  to  press 
reports,  will  be  received  until  June  15.  H.  J.  Lelande, 
City  Clk. 

Denver,  Goto. — The  Denver  Tramway  &  Power  Co. 
has  filed  for  record  a  mortgage  for  $1,500,000.  The 
bonds  provide  for  Improvements  and  the  refunding  of 
outstanding  obligations.     S.  W.  Cantril,  Supt.,  Denver. 

Stamford,  Conn. — The  Stamford  St.  Uy.  Co.  will.  It 
l8  said,  immediately  begin  the  construction  of  a  west- 
ward extension  to  Greenwich. 

RockvHle,  Conn. — The  Rockvllle,  Broad  Brook  & 
East  Windsor  St.  Uy.  Co.  has  organized,  with  Frank 
Grant,  of  Rockvllle,  Pres.,  and  C.  E.  Harwood,  of 
Rockvllle,  Secy.  This  company  Is  capitalized  at  $100,- 
000,  and  application  will  be  made  for  permission  to 
build  the  road. 

Wilmington,  Del. — The  Delaware  Suburban  Ry.  Co. 
has  secured  a  franchise  to  lay  tracks  in  this  city. 
The  company  Is  chartered  to  connect  Wilmington  with 
points  down  the  State  and  In  iMd.,  including  Elkton, 
Chestertown  and  Chesapeake  City. 

Washington,  D.  C. — The  Old  Dominion  &  Great  Falls 
Electric  Ry.  Is  said  to  have  obtained  all  rights  of  way 
to  the  Great  Falls  and  that  plans  are  practically  com- 
pleted for  building  the  line,  and  that  contracts  for 
construction  will  be  let  in  the  near  future.  Senator 
Stephen  B.  Elklns  and  John  R.  McLean  are  interested. 

Bishop,  Oa, — It  Is  stated  that  the  Central  of 
Georgia  Ry.  Co.  will  build  an  electric  railway  from 
Bishop  to  High  Shoals,  a  distance  of  about  4  miles. 
H.  M.  Steele,  Ch.  Bngr.,  Savannah. 

Belleville,  III. — The  Belleville  &  Smlthton  Electric 
Ry.  Co.  has  been  incorporated,  with  a  capital  of  $300,- 
000.  Incorporators :  G.  G.  Bock,  E.  Thomas  and 
others. 

The  Illinois  Transit  Co.  has  been  Incorporated,  with 
a  capital  of  $1,000,000,  by  Chas.  B.  Thomas,  B.  H. 
Portuondo  and  others  to  build  electric  railways  be- 
tween Belleville  and  O'Fallon  Sts. ;  between  the  Na- 
tional Stock  Yards  and  Eads  Bridge,  and  also  from 
the  Stock  Yards  on  Bowman  Ave.  to  city  limits  and  to 
East  St.  Louis. 

Chicago,  III. — The  branch  of  the  South  Side  Ele- 
vated, the  branch  to  the  stockyards,  a  third  track  for 
express  trains  between  12th  and  43d  Sts.,  and  the 
lifting  of  the  rails  of  the  Chicago  Junction  along  40th 
St.  are  assured.  Cost  of  the  entire  work  estimated 
at  $4,030,000.  Construction  will  be  begun  in  Aug. 
As  compensation  to  the  city  for  the  third  track  the 
South  Side  Elevated  will  pave  the  alleys  from  12th  to 
43d  St.  with  asphalt. 

Shelbyville,  III. — The  Shelby  County  Electric  Ry. 
Assoc,  has  been  organized  to  further  the  construction 
01  the  proposed  electric  railway  In  Shelby  County. 
John  W.  Yantls,  of  Shelbyville,  Pres. 

Belleville,  III. — The  Illinois  Transit  Co.  has  been 
Incorporated,  with  a  capital  of  $1,000,000,  by  Dr.  B 
H.  Portuondo,  of  Belleville,  and  others,  to  build  an 
electric  road  from  Belleville,  connecting  with  the 
Belleville  and  O'Fallon  road,  and  from  the  National 
Stock  Yards  to  the  Eads  Bridge,  East  St.  Louis. 

Morrison,  III. — The  Morrison  &  Denrock  Electric  R. 
R.  Co.  has  been  Incorporated,  with  a  capital  of  .$2,500, 
to  build  an  electric  railway  from  Morrison  to  Denrock. 
Directors  :  Geo.  Miln*^,  A.  D.  Hill,  C.  G.  Macklin,  and 
Paul  A.  Bent,  of  Morrison. 

Craicforrlsville,  Ind. — The  Consolidated  Traction 
Co.  has  received  a  franchise  for  the  use  of  the  streets 
of  CrawfordsvUie.  Edw.  Hawkins,  Gen.  Mgr.,  Indian- 
apolis. 

Richmond.  Ind. — A  franchise  has  been  granted  the' 
Eastern  Indiana  Traction  Co.,  which  will  build  to 
Portland. 

Evansville,  Ind. — A  franchise  has  heen  granted  to 
the  Evansville,  Boonvllle  &  Rockport  Traction  Co.  The 
company  plans  to  build  a  50-mlle  line. 

Evansville,  Ind. — The  Bd.  of  Wks.  has  granted  the 
Evansville  &  Henderson  Ry.  and  the  Evansville  & 
Boonevllle  Interurban  Ry.  franchises  to  enter  the  city 
over  a  Joint  or  union  track,  with  a  double  trolley, 
each  company  operating  Its  own  car*  by  its  own 
power. 

Plainfleld,  Ind. — The  Indianapolis  &  Plalnfleld  Ry. 
Is  securing  right  of  way  for  the  extension  of  Its  line 
from  Plalnfleld  to  Green  Castle  by  way  of  Cartersburg 
Spring.  A  branch  will  be  run  from  the  springs  to 
Danville.  Later  lines  will  be  built  to  Brazil  and  Rock- 
vllle from  Green  Castle.  M.  Bonner,  Supt.,  Indian- 
apolis. 

Burlington,  la. — The  Burlington  &  Keosauqua  Ry. 
&  Power  Co.  is  to  be  organized  to  build  an  interurban 
electric  line  from  Burlington  to  Keosauqua.  Royal  U. 
Holbrook  Is  reported  Interested. 

Keokuk,  la. — The  Keokuk  &  Western  Illinois  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  .$1,000, 
to  build  an  electric  railway  from  Hamilton,  III.,  to 
"Keokuk,   and  from   Hamilton   to  Warsaw,   III.     Incor- 

S orators  :  Fred.  P.  Vose,  of  Evanston,  111.  ;  Geo.  E.  C. 
ohnson,   Chicago,   111.,   and   others. 

Owensboro,  Ky. — Surveys  are  being  made  for  the 
Owensboro  &  Hartford  Electric  R.  R.  Three  routes 
will  be  surveyed.     The  road  will  be  53  miles  In  length. 

Ohisgow,  Ky. — The  Glasgow,  Burkesville  &  Cumber- 
land Valley  Traction  Co.  has  been  Incorporated,  with  a 
capital  of  $500,000.  to  build  an  electric  railway  from 
Glasgow,  Ky.,  via  Edmonton  to  Burkesvllle  and  prob- 
ably southward  to  some  point  in  Tennessee. 

Caribou,  Me. — Articles  of  Incorporation  have  been 
filed  by  a  company  to  build  an  electric  railway  from 
Caribou  through  Woodland,  Washburn  and  Wade 
Plantation  to  Perham,  a  distance  of  15  miles.  Di- 
rectors ;  S.  L.  White,  J.  D.  Emery,  and  others. 

Brunswick,  Me. — The  Harpswell  &  Brunswick  Elec- 
tric R.  R.  Co.  has  been  organized,  with  Chas.  E.  Town- 
send,  of  Brunswick,  Pres.  The  company  plans  to 
bnlld  an  electric  railway  from  Brunswick  to  Harps- 
well,  a  distance  of  16  miles. 


Detroit,  Mich. — Dr.  J.  B.  Kennedy,  of  Detroit,  and 
others  are  reported  to  have  decided  to  build  an  elec- 
tric railway  from  Old  Club  to  Grande  Polnte  Hotel 
and  loop  around  the  head  of  the  island,  foUowlnK 
shore  line  of  the  Plats. 

Orand  Rapids,  Mich.—Ihe  Grand  Rapids  Electric 
S?A„9,9;  '^"^  '"^^°  incorported,  with  a  capital  of  $2,- 
000,000,  to  build  an  electric  railway  from  Grand  Rap- 
ids through  Kent,  Montcalm,  Mecosta,  Isabella  and 
other  counties  to  a  point  on  Lake  Huron.  The  com- 
pany also  plans  to  build  a  branch  line  from  Grand 
Rapids  through  Kent,  Barry,  Eaton  and  Ingham  Coun- 
ties to  the  city  of  Lansing,  the  length  of  the  entire 
line,  including  branches,  being  about  250  miles.  Di- 
rectors :  J.  W.  Boynton  and  J.  H.  Doritv,  of  Grand 
Rapids ;  J.  C.   Yarger,  of  Freeport,  and  others. 

Vickslurg,  Miss. — The  Vicksburg  R.  R.  Power  & 
Mfg.  Co.  has  secured  permission  to  extend  Its  line 
along  Natl.  Cemetery  Road  to  Natl.  Cemetery,  a  dis- 
tance of  about  2  miles.  J.  H.  Palllster,  Ch.  Engr., 
Vicksburg. 

Kansns  City,  Mo. — The  St.  Joseph,  Parkville  &  Kan- 
sas City  Ry.  Co.  has  been  incorporated,  with  a  capital 
of  $5,000,000,  to  succeed  to  the  rights  of  the  Kansas 
City,  Parkville  &  St.  Joseph  Electric  Ry.  John  J. 
Tootle,  of  St.  Joseph,  Mo. ;  E.  W.  Snyder,  of  Leaven- 
worth, Kan.,  and  H.  B.  McAfee,  of  Parkville,  Mo.,  are 
directors.  It  Is  reported  that  the  company  proposes 
to  complete  plans  for  building  its  proposed  line  at 
once. 

Amityville,  N.  Y. — The  Amltyvllle  &  Huntington  R. 
R.  Co.,  with  principal  office  in  Brooklyn,  has  been 
Incorporated  to  build  an  electric  railway  about  14 
miles  In  length  from  Amltyvllle  to  the  Long  Island 
R.  R.  Station  in  Huntington ;  capital,  $250,000.  Di- 
rectors :  W.  K.  Putnam,  A.  S.  Sanborn,  and  others. 

Dunkirk,  N.  T. — Plans  are  being  prepared  for  the 
erection  of  the  power  house  of  the  Buffalo,  Dunkirk 
&  Western  Ry.  It  has  been  decided  to  utilize  gas  for 
fuel,  there  being  an  extensive  gas  belt  on  the  route 
of  the  road.     C.  M.  Bushnell,  Secy.,  Buffalo. 

Wadeshoro,  N.  C. — The  Merchants  Ry.  Co.  has  been 
Incorporated  to  build  an  electric  railway  here.  Incor- 
porators :  R.  L.  Hardldson,  W.  J.  McLendon,  Jr.,  and 
others. 

Loveland,  0. — The  Loveland  &  Cincinnati  Traction 
Co.  has  been  Incorporated,  with  a  capital  of  $50,000, 
by  Henry  Burkhold,  Wm.  S.  Munsell,  and  others  to 
build  an  electric  railway  from  Loveland  to  Madeira, 
where  connections  will  be  made  with  the  Cincinnati 
&  Columbus  Traction  line,  now  being  built. 

Ti/fln,  O. — Dr.  J.  D.  Johnson,  N.  S.  Muchmore,  and 
R.  R.  Dumm  are  promoting  an  electric  railway  to  con- 
nect Upper  Sandusky  with  Tlffln,  running  by  way  of 
Sycamore. 

Marietta,  0. — The  Parkersburg,  Marietta  &  Inter- 
urban Ry.  Co.  contemplates  building  a  line  from  Mari- 
etta up  the  east  bank  of  the  Muskingum  Valley  as 
far  as  Stowes  Ferry  and  Lowell.  J.  R.  Davis,  Ch. 
Engr.,  Parkersburg,  W.  Va. 

Youngstown,  O. — The  Youngstown  &  Southern  Ry. 
Co.  has  increased  Its  capital  stock  to  $1,500,000.  Gen. 
Asa  W.  Jones,  Pres.  Geo.  Toda,  Jr.,  Ch.  Engr.,  is 
reported  to  be  locating  a  site  for  a  power  house  and 
Is  preparing  to  close  contracts  for  material  required 
for  equipping  and  building  the  road.  The  power  plant 
will  probably  be  located  in  the  North  Lima  coal  fields. 
The  line  will  extend  from  Youngstown  to  Lisbon, 
North  Lima  and  East  Liverpool.  The  same  Interests 
have  organized  the  Youngstown  &  Salem  Ry.  Co. — 
capital  stock,  $300,000 — to  build  a  spur  line  to  Salem. 

Cincinnati,  O. — The  stockholders  of  the  Cincinnati, 
Milford  &  Eastern  Traction  Co.  have  voted  to  Increase 
the  capital  stock  from  $300,000  to  $1,000,000.  W.  B. 
Day,  of  Elyria,  I'res.  The  power  house  will  be  at 
Milford.  The  road  will  be  broad  gauge,  and  will  enter 
the  city  over  the  tracks  of  the  Cincinnati  Traction  Co. 

Harrisburg,  Pa. — Charters  have  been  granted  to  the 
Rosslyn  St.  Ry.  Co.,  capital  $30,000,  to  build  a  3-mlle 
line  in  Crafton  and  Carnegie,  and  the  Citizens'  St. 
Ry.  Co.,  capital  $12,000,  to  build  a  2-mIle  line  in  But- 
ler, Pa. 

Lewistown,  Pa.— The  Burnham  branch  of  the  Lewis- 
town  &  Reedsvllle  Electric  Ry.  Co.  will  be  extended  to 
New  Burnham. 

Houston,  Tex. — The  Houston  Electric  Co.  will  ex- 
tend its  Montgomery  Ave.  line  about  a  mile.  E.  D. 
Martinez,  Ch.  Engr.,  Houston. 

Staples,  Tex. — B.  J.  Butler,  of  Staples,  is  said  to 
be  Interested  In  a  plan  to  build  an  electric  railway 
from  Staples  to  San  Marcos,  a  distance  of  8  miles. 

Laredo,  Tex. — The  Laredo  Electric  Light  &  St.  Ry. 
Co.  is  planning  to  make  a  number  of  Improvements  to 
Its  system. 

Roanoke,  Va. — It  Is  stated  that  the  U.  S.  Arsenic 
Mine  Co.,  which  owns  property  in  the  mountains  of 
Floyd  County,  30  miles  southwest  of  Roanoke,  will 
build  an  electric  railway  from  Shawsvllle,  on  the  Nor- 
folk &  Western,  to  its  mines,  about  13  miles  distant. 

Netcport  Neics,  Va. — The  stockholders  of  the  Hamp- 
ton Roads  Electric  Ky.  Co.  have  authorized  an  issue 
of  $300,000  bonds  to  be  expended  In  general  Improve- 
ments.    W.   J.   Nelms,  Pres.,  Newport  News. 

Fairmont,  W.  Va. — The  Fairmont  &  Clarksburg 
Traction  Co.,  of  Fairmont,  Is  to  construct  an  electric 
railway  from  Burnsville  to  Clarksburg;  capital,  $2,- 
000,000.  Incorporators  :  S.  L.  Watson,  L.  L.  Malone, 
and  others,  all  of  Fairmont. 

La  Crosse,  Wis. — The  ordinance  granting  the  La 
Crosse  &  Black  River  Falls  Electric  Ry.  Co.  a  fran- 
chise to  enter  and  operate  its  lines  in  Black  River 
Falls  has  been  passed. 

RAILROADS. 

Birmingham,  Ala. — Declaration  of  agreement  of  con- 
solidation of  the  East  &  West  R.  R.  Co.  and  the  Chat- 
tahoochee Terminal  Ry.  has  been  filed  with  the  Secy, 
of  State.  The  new  corporation  is  to  be  known  as  the 
Atlanta  &  Birmingham  Air  Line  Ry. ;  capital,  $1,525,- 
000.  The  purpose  of  the  corporation  is  to  construct 
and  operate  a  line  from  Birmingham  to  a  nolnt  near 
Atlanta. 


Batesville,  Ark. — The  Batesvllle  &  Jacksonport  R.  R. 
Co.  is  reported  Incorporated  to  construct  a  22'mlle 
railroad  to  parallel  the  Iron  Mountain  and  connect 
with  the  Rock  Island  at  Jacksonport. 

Phoenix,  Ariz. — The  San  Pedro,  Tucson  &  Gulf  R.  B. 
Co.  has  been  Incorporated  to  build  a  railroad  from  a 
point  In  the  old  Fort  Grant  reservation  to  Port  LobOB 
on  Gulf  of  California;  capital,  $150,000.  Incorporat- 
ors :  N.  O.  Murphy,  B.  C.  Mossman,  and  others.  Prin- 
cipal office  to  be  at  Phoenix. 

*>an  Francisco,  Cal. — The  Dlrs.  of  the  Western  Pa- 
cific Ry.  Co.,  at  a  meeting  here  May  21,  are  stated  to 
have  decided  to  Issue  $50,000,000  bonds  for  the  con- 
struction of  the  road.  It  is  also  announced  that  the 
property  of  the  San  Francisco  terminal,  Stockton, 
lieckwlth  Pass,  Sacramento  and  Oakland  roads  will 
be  Immediately  transferred  to  the  Western  Paciflc. 

Denver,  Col. — The  construction  company  which  Is 
building  the  Denver,  Northwestern  &  Paciflc  R.  R.  Is 
stated  to  have  appropriated  $5,300,000  for  additional 
construction,  including  a  2^-mIle  tunnel  through  the 
main  range  and  a  temporary  line  over  the  range.  Con- 
tracts will  probably  be  awarded  by  June  30. 

Rock  Island,  III — The  Rock  Island,  Kelthburg  & 
Southern  K.  R.  Co.,  of  Rock  Island,  has  been  incor- 
porated, with  a  capital  of  $25,000,  to  construct  a  line 
from  Rock  Island  to  Kelthburg,  and  to  east  bank  of 
Mississippi  River  to  Carthage  Junction.  Incorporat- 
ors :  Hal  B.  Allen  and  Van  S.  Allen,  of  Erie,  111. ; 
Howard  M.  Ogden,  of  Chicago,  and  others. 

Sullivan,  III. — The  Springfield,  Moweaqua,  Sullivan 
&  Mattoon  R.  R.  Co.,  or  Sullivan,  HI.,  has  been  Incor- 
porated, with  a  capital  of  $25,000,  to  construct  a  line 
from  Sprlngfleld  by  way  of  Moweaqua  and  Sullivan  to 
Mattoon.  Incorporators :  Jos.  B.  Titus  and  Saml.  W. 
Wright,  Jr.,  of  Sullivan,  III. ;  Isaac  B.  Craig,  of  Mat- 
toon, 111.,  and  Valentine  Snyder,  Jr.,  of  Moweaqua, 
111. 

Sioux  City,  la. — It  Is  stated  that  the  Chicago  & 
Northwestern  By.  Co.  will  build  a  line  to  Sioux  City 
either  from  Centervllle,  S.  D.,  or  from  Hawarden,  la. 
E.  C.  Carter,  Ch.  Engr.,  Chicago,  III. 

Providence,  Ky. — It  Is  reported  that  the  Louisville 
&  Nashville  R.  R.  will  extend  the  Providence  Branch 
through  the  western  portion  of  the  State  to  Sturgis, 
Ky.,  a  distance  of  about  40  miles.  B.  Montfort,  Ch. 
Engr.,  Louisville. 

Bangor,  Me. — It  Is  stated  that  the  Bangor  &  Aroos- 
took R.  R.  Co.  Is  to  build  an  extension  of  the  Katahdin 
Iron  Works  line  In  a  northerly  direction  of  Chesem- 
cook  Lake  and  perhaps  to  Chamberlain  Lake,  a  dis- 
tance of  50  miles.    M.  Burpee,  Ch.  Engr.,  Houlton,  Ale. 

Columbia,  Mo. — It  Is  stated  that  bids  are  wanted 
by  the  Missouri  Central  R.  R.  Co.,  68  Wall  St.,  N.  Y. 
City,  for  constructing  200  miles  of  railway.  Including 
masonry,  grading,  bridge  work,  etc.  Wm.  B.  Cauthorn, 
Ch.  Engr.,  Columbia. 

si.  Louis,  Mo. — The  St.  Louis  &  St.  Paul  R.  R.  Co. 
has  been  incorporated,  with  a  capital  of  $1,000,000, 
by  Saml.  F.  Scott  and  A.  C.  KInnead,  of  Kansas  City, 
to  construct  a  railroad  to  extend  from  the  north  line 
of  Scotland  County,  through  the  counties  of  Scotland, 
Knox,  Shelby,  Monroe  and  Audrlan,  a  distance  of  150 
miles.  It  will  be  a  north  and  south  line  from  St. 
Louis  to  St.  Paul. 

Selinsgrove,  Pa. — The  Northern  Central  Connecting 
R.  R.  Co.  Is  reported  incorporated  to  build  a  cut-off 
connecting  the  Northern  Central  with  the  Pennsyl- 
vania for  the  transportation  of  freight  to  the  new 
Enola  yards.  The  road  will  be  35  miles  long  extend- 
ing from  Selinsgrove  Junction,  across  Susquehanna 
River  to  Selinsgrove,  thetice  along  the  river  and  upon 
the  Lower  Branch  division  of  the  Pennsylvania  canal 
to  the  main  line  of  the  Pennsylvania  at  Aqueduct 
Station,  where  Juniata  River  will  be  bridged.  W.  H. 
Brown,  Ch.  Engr.,  Philadelphia,  Pa. 

Washington,  Pa. — The  Wabash  R.  R.  Co.  Is  stated 
to  have  secured  a  right  of  way  for  its  line  from 
Waynesburg  to  Washington,  a  distance  of  about  25 
miles.     W.  S.  Newhall,  Ch.  Engr.,  St.  Louis,  Mo. 

Austin,  Tex. — The  State  R.  R.  Comn.  Is  stated  to 
have  granted  the  application  of  the  St.  Louis  South- 
western Ry.  Co.,  to  Issue  $500,000  bonds  for  the  pur- 
pose of  constructing,  equipping,  completing  and  Im- 
proving Its  branch  line  beginning  at  Noel,  In  Dallas 
Countv,  and  extending  in  a  northeasterly  direction 
14  miles  to  the  northern  terminus  of  the  Dallas  Ter- 
minal Rv.  and  union  depot.  M.  L.  Lynch,  Ch.  Engr., 
Tyler,  Tex. 

El  Paso,  Tex. — A  press  report  states  that  In  his  an- 
nual report  E.  B.  Gushing,  of  Houston,  Engr.  M.  & 
W.  of  the  Galveston,  Harrisburg  &  San  Antonio  Ry. 
Co.,  will  recommend  the  replacing  of  wooden  bridges 
and  trestles  with  substantial  steel  structures,  and  the 
reduction  of  grade  and  straightening  of  line  at  three 
points  between  EI  Paso  and  Del   Rio. 

Belington,  W.  Va. — The  Baltimore  &  Ohio  R.  R.  Co. 
is  stated  to  have  decided  to  construct  a  connection 
between  its  Belington  branch  and  the  line  extending 
from  Weston  to  Pickens.  W.  Va.-  The  new  road  will 
be  12  miles  in  length.  J.  M.  Graham,  Ch.  Engr.,  Bal- 
timore, Md. 

PUBLIC  BUILDINGS. 

Berkeley,  Oal. — Andrew  Carnegie  Is  stated  to  have 
^Iven  this  city  $40,000  for  the  erection  of  a  library. 

Camesville.  Ga. — It  la  stated  that  bids  are  wanted 
Julv  1  for  erecting  a  2-story  brick  court  house,  65i 
95  ft.     T.  J.  Crow,  Ordinary,  Franklin  Co. 

Elberton,  Ga. — It  Is  stated  that  bids  are  wanted 
June  6  for  erecting  Bethesda  Methodist  Church.  W. 
B.  Norman,  Chmn.  Bldg.  Com. 

Atlanta,  Ga. — The  Congregation  of  the  Methodist 
Church  are  reported  to  have  decided  to  erect  the 
Weslevan  Memorial  Tabernacle  here ;  probable  cost, 
$100,000. 

Danville,  III. — It  is  stated  that  bids  are  wanted 
.June  15  for  erecting  officers'  quarters,  ventilating, 
heating,  etc..  at  Danville  Branch  of  the  N.  H.  D.  V.  S. 
MaJ.  M.  J.  Barger,  Treas. 
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Chicago.  III. — It  Is  stated  that  the  county  architect 
will  prepare  plans  for  a  contagious  disease  ward  and 
children's  ward  at  the  county  hospital ;  estimated 
cost,  $125,000. 

Ro»aviHc.  111. — Bids  are  wanted  June  15  for  erect- 
ing a  church  tor  the  First  M.  E.  Society.  F.  L.  Stew- 
art. Chmn. 

Srw  Castle.  Ind. — Bids  are  wanted  June  3  for  the 
erection  of  a  brick  church  for  the  M.  E.  Congregation, 
to  cost  $30,000.  O.  C.  Kruch,  Archt.  Kev.  C.  liing, 
Pastor. 

Kokomo.  lad. — The  contract  will  soon  be  let  for  the 
erection  of  a  coliseum  for  the  Alhambra  Assoc. ;  esti- 
mated cost,  $36,000.    J.  \V.  Barnes,  I'res. 

Franklin,  Ind. — Bids  will  be  received  until  June  9 
at  Franklin  College  for  erecting  a  1-story  brick  and 
stone  library.  Harris  &  Sbepbeil,  Archts.,  Evansrllle, 
Ind. 

Boonville,  Ind. — Bids  are  wanted  July  1  for  erect- 
ing a  court  bouse.  Harris  &  Sbepbeil,  Archts.,  Evans- 
Tllle'. 

Richmond,  Ind. — It  is  stated  that  $50,000  has  been 
given  to  St  Stephens  Hospital  for  the  erection  of  a 
building. 

Ut.  Ayr,  la. — It  is  stated  that  the  Trus.  of  the 
Methodist  Society  are  preparing  to  erect  a  church,  to 
cost  $20,000. 

Topeka,  Kan. — The  contract  for  erecting  the  Kansas 
State  Bldg.  at  La.  Purchase  Exposition,  St.  liouls. 
Mo.,  for  which  bids  were  received  by  Kans.  Comrs.  of 
the  La.  Purchase  Exposition  May  6,  has  been  awarded 
to  S.  F.  Beeler,  of  Ottawa,  Kan.,  for  $20,745.  Rich- 
ard-H.  Phillips,  Ch.  Engr.,  World's  Fair  Sta.,  St. 
Louis,  Mo. 

Bids  will  be  received  by  S.  H.  Knapp.  Secy,  of  Com., 
until  June  22  for  the  erection  of  a  Baptist  Church, 
to  cost  about  $25,000.  Architect,  H.  M.  Hadley,  Co- 
lumbia  Bldg. 

lola,  Kan. — Bids  are  wanted  June  9  for  erecting  a 
court  house.  J.  C.  Holland  &  Squires,  Archts.,  To- 
peka; J.  W.  Keller,  Co.  Clk. 

lioalon.  Mats. — Plans  have  been  filed  by  Archts. 
Kendal,  Taylor  &  Stevens,  93  Federal  St.,  for  a  3- 
story,  84x6<>-ft.,  steel  fireproof  construction,  brick  and 
terra  cotta  building,  at  Bellevue  and  Park  Sts.,  to  l>e 
used  as  a  iVaconess  Hospital.  Builders,  Geo.  W.  Har- 
vey. 17  Milk  St.     Estimated  cost,  $105,000. 

ilanisiee,  Mich. — Geo.  Harvey,  of  Port  Huron,  is 
reported  to  have  been  selected  to  prepare  plans  for 
the  Carnegie  Library  to  be  erected  here,  at  a  cost  of 
$35,000. 

Tko  Harbors.  Minn. — Bids  will  be  received  June  16 
by  the  Bd.  of  Co.  Comrs.  for  furnishing  material  and 
erecting  a  Jail  and  sheriff's  residence.  John  P.  Paul- 
son, Co.  Aud. 

Kansas  City,  Mo. — The  Congregation  of  the  West- 
minster Coagregatlonai  Church  Is  reported  to  have 
purchased  a  site  for  the  erection  of  an  edifice  at  36th 
and  Walnut  Sts.,  to  cost  $60,000. 

Springfield,  Mo. — P.  M.  Garthwait,  of  Chicago,  III., 
Is  stated  to  have  received  the  contract  (or  erecting 
the  public  library,  for  $365,534.  Bids  will  Iw  received 
by  the  Library  Bd.  for  beating,  plumbing,  lighting  and 
ii.riiiture.  iteed  &  Heckenllvely,  Archts.,  302  College 
St. 

Concord,  N.  H. — M.  P.  Oliver,  of  Concord,  has  pre- 
pared plans  for  a  $10,000  granite  chapel  for  Blossom 
Hill  Cemetery. 

Canandaigua,  N.  Y. — Bids  are  wanted  June  5  for 
erecting  a  2  story  brick  stable  and  dormitory  for  the 
Merrill  Hose  House.     Will  E.  Martin,  Village  Clk. 

-Vfif  York.  X.  Y. — The  following  bids  were  opened 
May  25  by  Thos.  Sturgis,  Fire  Comr.;  for  building  for 
Hook  &  Ladder  Co.  26  on  114th  St.  :  Tolmie  &  Kerr, 
245  W.  12th  St..  $53,28H:  Alfred  Nugent  &  Sons,  $54,- 
799 :  Murphy  Bros..  !;56,660 ;  L.  .1.  Klce,  $58,635 ; 
James  McFerran,  $57,987 :  Geo.  Hlldebrand,  $59,390 ; 
J.  E.  Butterworth,  $59,946;  M.  J.  Leahy,  $57,000. 

Bids  will  be  received  June  8  by  Homer  Polks,  Comr. 
Dept.  Pub.  Charities,  for  furnishing  material  for  erect- 
ing a  dining  pavilion  for  the  Tuberculosis  Infirmary 
of  the  Metropolitan   Hospital,  Blackweli's  Island. 

Bids  will  be  received  June  12  by  the  Dept.  of  the 
Bd.  of  Health  for  furnishing  material  and  erecting  a 
disinfecting  station  on  Pier  E.  132d  St.  Ernest  J. 
Lederle,   Pres. 

John  Pelrce,  277  Bway.,  is  stated  to  have  received 
the  contract  for  the  marble  work  on  the  Hall  of  Rec- 
ords, for  $225,293. 

ChUlicothe,  O. — -Local  press  reports  state  that  bids 
will  be  received  June  2  (extension  of  date)  by  Prank 
L.  Packard.  Archt,  Columbus,  for  erecting  a  M.  E. 
stone  church. 

Uahanoy  City,  Pa. — It  Is  stated  that  the  Congrega- 
tion of  the  Salem  United  Evangelical  Church  will 
erect  an  edifice,  to  cost  $25,000. 

Readinfi.  Pa. — A  $50,000  edifice  is  to  be  erected  at 
North  Reading  for  the  Reformed  Congregation.  Rev. 
Mr.  Schaeffer,  Pastor.  Architect,  A.  A.  Richter,  of 
Lebanon. 

Philadelphia,  Pn. — An  ordinance  is  stated  to  have 
been  passed  proTiding  an  appropriation  of  $200,000 
for  the  erection  of  a  hospital  for  the  indigent. 

Providence,  R.  I.- — Bids  will  be  received  June  3  by 
Jeremiah  H.  Hall,  Chmn.  of  Com.  on  City  Property, 
for  erecting  a  fire  station  on  Mt.  Pleasant  Ave.  and 
Dover  St.,  Including  steam  heating,  electric  wiring, 
plumbing,  gas  piping,  etc 

Toronto  Junction.  Ont. — The  contract  for  the  erec- 
tion of  the  poBt-olHce  at  Keele  and  Dundas  Sts.  is 
stated  to  have  been  awarded  to  Joy  &  Needham,  for 
approximately    $24,000. 

BUSINESS   BUILDINGS   ANp   DWELLINGS. 

Decatur,  Ala. — Chas.  W.  Brown  is  reported  to  be 
baring  plans  prepared  for  a  hotel,  to  be  erected  here, 
to  cost  about  $25,000.  H.  Cowell,  of  Huntsvllle, 
Archt 

Son  Francisco,  Cal. — Saifleld  &  Koblberg,  339  Kear- 
ney 8t,  Is  reported  to  have  prepared  plans  for  a  6- 
Btory  brick  apartment  house  for  John  M.  Lee  to  be 
erected  at  Sutter  and  Jones  Sts. 


Alton.  III. — Bowman  &  Klelnschmettger  have  se- 
cured the  contract  for  erecting  the  Sstorv  building 
for  Alton  Banking  &  Trust  Co. ;  cost,  $20,000. 

Chicago.  III. — W.  L.  Bush  is  reported  Interested  In 
the  erection  of  a  12-story  apartment  house  to  be 
erected  here,  to  cost  about  $600,000. 

Chicago,  III. — Press  reports  state  that  bids  will  be 
received  by  the  Bd.  of  Edue.  until  June  5  (or  ven- 
tilating, heating,  plumbing  and  gas  fitting  in  t^oster 
and  Brownell   Schools. 

Dunkerton,  la. — It  is  stated  that  bids  are  wanted 
June  15  for  erecting  a  brick  building  for  the  First  Na- 
tional Bank.     Murphy  &  Ralston,  Archts.,  Waterloo. 

Detroit,  Mich. — It  Is  stated  that  McC.  Le  Beau  will 
erect  a  4-story  dwelling  at  Boulevard  and  2d  Ave. ; 
estimated  cost,   $25,000. 

W.  D.  Butterfleld,  Home  Bank  Bldg.,  is  reported  to 
have  prepared  plans  for  a  building  for  the  Diamond 
Lodge,  I.  O.  O.  F.,  to  be  erected  at  Lawton  Ave.  and 
Grand  River;   probable  cost,   $25,000. 

St.  Paul,  Minn.— It  is  stated  that  Paul  Gotzlan  will 
erect  a  residence  at  Summit  Court  and  Lawton  St.,  to 
cost  $25,000. 

Kansas  City,  Mo. — The  following  brick  dwellings 
are  about  to  be  erected,  price  given  being  cost  of 
each :  At  415  Gladstone  Ave.,  (or  R.  B.  Janes,  cost 
$10,000;  at  400  Bway.,  (or  H.  Stoop,  $25,000;  at 
2914  Park  Ave.,  (or  H.  Stoop.  .flS.OOO,  and  at  2117-19 
E.  10th  St.,  D.  H.  Dehorney,  $15,000. 

Jersey  City,  N.  J. — It  is  stated  that  the  Jersey  City 
Trust  Co.  will  erect  a  bank  building  at  Newark  and 
Hoboken  Aves. ;  probable  cost,  $130,000. 

liiiffalo,  N.  y. — It  is  stated  that  plans  are  being  pre- 
pared (or  a  brick  building  to  be  erected  here,  for  Wm. 
Ilengerer  Co. ;  probable  cost,  $250,000. 

Cleveland,  0. — Work  has  liegun  on  foundations  (or 
new  Prospect  St.  Theater.  Contracts  (or  the  building, 
which  will  be  80x198  ft,  have  not  yet  been  let  M. 
M.  Gieichman,  89  Euclid  Ave.,  Archt. 

Dayton,  O. — It  is  stated  that  the  Union  Traction 
Co.  has  had  plans  prepared  (or  a  7-story  station  at 
St  Clair  and  4tb  Sts. ;  approximated  cost,  $500,000. 

Eric,  Pa. — Work  has  begun  on  foundations  (or  new 
Majestic  Theater,  of  Erie  Amusement  Co.  Contracts 
for  the  building,  80x165  ft.,  have  not  yet  been  let. 
M.  M.  Gieichman,  Archt.,  Cleveland,  O. 

Chester,  Pa. — Jacob  Meyers  &  Sons,  o(  Philadelphia, 
is  reported  to  have  received  the  contract  (or  erecting 
the  station  (or  the  Pennsylvania  R.  R.  Co.  (W.  II. 
Brown.  Ch.  Engr.,  Phiiadeiphia)  ;  estimated  cost, 
$65,000. 

Philadelphia,  Pa. — The  warehouse  at  925  N.  Front 
St.  is  reported  destroyed  by  fire  May  25.  Owner,  Front 
St  Warehousing  Co. 

Chattanooga,  Tcnn. — It  is  stated  that  the  Mountain 
City  Club  will  erect  a  building  here,  to  cost  about 
$35,000. 

Houston,  Tex. — It  is  stated  that  bids  are  wanted 
June  15  (or  erecting  a  6-story  fireproof  bank  building 
for  the  Commercial  National  Bank.  Green  &  Svarz, 
Archts.,  211-16  Mason  Blk. 

Norfolk,  Va. — E.  Tatterson,  o(  this  city,  Is  reported 
to  have  received  the  contract;  for  erecting  the  3-story 
building  for  the  Business  Men's  Assoc. ;  probable  cost, 
$45,000. 

Winnipeg,  Man. — Bright  &  Johnson  is  reported  to 
have  decided  to  erect  a  S-s^ory.  66xl20-ft.  warehouse 
on  Bannatype  St.     J.  H.  Russell,  Archt,  343  Main  St. 

New  York,  N.  Y. 

201    Bieecker   St,    6-story   br   tenemt  and   store ;    c,  ■ 
$50,000 ;   o.  Levy  Bros ;   a,  A  E  Badt. 

Lewis  and  Grand  Sts,  6-story  br  flat ;  c,  $70,000  ; 
o,   Rosenberg  &  Feinl>erg ;  a,   A  E  Badt. 

Houston  and  Eldridge  Sts,  6-story  br  tenemt  and 
stores ;  c,  $65,000 ;  o,  Nathan  Silverson  ;  a,  G  P  Pel- 
ham. 

Mott  and  Hester  Sts,  2  6-story  br  tenemts  and 
stores  ;  c,  $80,000  ;  o,  Saul  Walienstein  ;  a,  Bernstein 
&  Bernstein. 

41  B  7th  St,  6-story  tenemt ;  c,  $50.000 ;  o.  Braver- 
man.  Silverson  &  Louden;  a,  A  E  IBadt 

528  E  11th  St.  6-story  br  tenemt  and  stores ;  c, 
$50.000 ;  o,  Kleinfleld  &  Hamburger ;  a,  Horenburger 
&  Straub. 

1st  Ave  and  13th  St,  2  6-story  br  tenemts  and 
stores  ;  c,  total,  $130,000  ;  o,  Baum  &  Lapin  ;  a,  Bern- 
stein  &   Bernstein. 

14  W  24th  St,  6-story  br  stores  and  lofts:  c,  $150,- 
000 ;  o.  Rich  Arnold  estate  ;  a,  Schickel  &  Ditmars. 

157  E  31st  St,  6-story  br  tenemt;  c,  $50,000;  o, 
John  Roth  ;  a,  G  P  Peiham. 

6th  Ave  and  43d  .St,  8-story  br  warehouse ;  c,  $75,- 
000 ;  o,  M  McHale  &  P  P  Stiles ;  a.  Buchanan  &  Fox. 

70  W  55tb  St,  2-story  br  hotel ;  c,  $305,000 ;  o,  Ox- 
ford Realty  Co ;  a,  Israels  &  Harder. 

431  E  80th  St,  2  6-story  br  tenemts  and  stores ;  c 
total,  $100,000;  o,  Rebecca  Meryash ;  a,  Horenburger 
&  Straub. 

206  E  103d  St,  6-story  br  flat  and  stores  ;  c,  $55,- 
000 :  o,  Hoft  &  Hlrsch ;  a,  G  F  Peiham. 

683  5th  Ave,  5-story  stone  clubhouse ;  c,  $80.000 ; 
o.  Criterion  ;  a.   Lowenson  &  Eisendratb. 

113th  St  and  Lexington  Ave,  6-storv  br  flat;  c, 
$60,000 ;  0,  Weil  &  Mayer ;  a,  Geo  A  ORourke. 

Beaver  and  Pearl  Sts.  15-story  br  office  bldg;  c, 
$600,000;  o.  Century  Realty  Co;  a,  Clinton  &  Russel. 

410  Canal  St,  1-story  warehouse ;  c,  $48,000 ;  o, 
BenJ  B  Varlck ;  a.  E  P  Robert. 

Cliff  and  Ferry  Sts,  9-story  l)r  warehouse ;  c,  $70,- 
000 ;  o,  Fred  Vogel ;  a,  W  K  Benedict. 

140  Elm  St,  fi-story  br  factory;  c,  $75,000;  o,  Bryan 
C  Hughes :  a,  Thos  Graham. 

5th  Ave  and  92d  St,  5-story  br  dwell;  c.  $.300,000; 
o,  I  Townspnd  Burden ;  a,  Horace  Trumbaner. 

141st  St  and  7th  Ave,  8  5-story  br  flats;  c,  $240,- 
000 ;  o,  Fleischman  Bros ;  a,  G  F  Peiham. 

155th  St  aud  8th  Ave,  16  5-story  br  flats  ;  c  total, 
$1,040,000 ;  o,  Harriet  C  Coogan ;  a,  D'Oench  &  Yost. 

SCHOOLS. 

Poniono,  Cal. — Bids  are  wanted  June  20  for  $30,000 
school  bonds.     A.  N.  Harris,  City  Clk. 


Ft.  Collins,  Colo. — Bids  are  wanted  June  3  for  erect- 
ing the  irrigation  engineering  building  at  the  State 
Agricultural  College ;  appropriation.  $40,000.  A.  M. 
Hawley,  Secy.   State  lid.  of  Agriculture. 

Chieayo,  III. — Chas.  Matthews  is  reported  to  be 
considering  the  erection  of  an  apartment  house  at 
Michigan  Ave.  and  48th  St.,  at  a  cost  o(  $60,000. 

Alton,  III. — The  Mgrs.  o(  the  Ursuiine  Academy  are 
planning  to  build  a  $15,000  addition  on  E.  4th  St 

Indianapolis,  Ind. — Bids  will  be  received  June  9  by 
the  Bd.  o(  School  Comrs.  for  erecting  a  school  at 
Rnder  and  31st  Sts.  Clarence  Martlndale,  Archt,  32 
Blackford  Blk. 

South  Bind.  Ind. — Bids  will  be  received  June  2  by 
the  HI.  (it  School  Trus.  (or  installing  ventilating  and 
heatiti;;  apparatus  in  the  grammar  school  now  being 
erected.     Geo.  W.   Seiby,  Archt.,   Dean  Bldg. 

Lafayette,  Ind. — The  contract  (or  installing  the 
heating  plant  at  the  Purdue  University  is  reported  to 
have  been  awarded  to  Adam  Herzog  &  Son,  1201  Rob- 
ert St.,  (or  $25,000. 

Waterloo,  la. — Bids  will  be  received  June  6  liy  H. 

B.  White,  Secy.,  (or  erecting  2  schools  at  Bast  Water- 
loo. Separate  contracts  are  to  be  received  (or  heat- 
ing and  plumbing. 

Council  Bluffs.  la. — Bids  will  be  received  June  5  by 
J.  A.  Price,  Secy.,  (or  erecting  a  school  In  Dist  No. 
1,  Hardin  Township. 

Bloomflcld,  la. — The  |)lans  of  G.  M.  Kerns,  of  Ot- 
tumwa,  have  been  adopted  for  a  2-story  and  basement 
school,  64x120,  of  brick  and  stone;   cost,  $30,000. 

Orono,     Me. — Architects     Thomas     &     Croweil,  of 

Bangor,  write'  that   the   contract  (or   mason   work  on 

foundation    (or    an    engineering    building   at    Vniv.  of 

Maine    (bids  opened  May  01   has  been  awarded   to  M. 

C.  Foster,  of  Waterville,  Me. 

Chelsea,  Mass. — It  is  stated  that  an  ordinance  has 
passed  the  second  reading  providing  for  an  issue  of 
$75,000  bonds  for  the  erection  of  a  high  and  gram- 
mar school. 

Bridgetraier.  Mass. — It  is  stated  that  plans  are  be- 
ing prepared  for  a  gymnasium  for  the  Normal  School, 
to  cost  $50,000. 

Teuksbury,  Mass. — Bids  will  be  received  June  1  by 
the  Bldg.  Com.  (or  erecting  a  school.  Harry  Prescott 
Graves,  Archt,  40  Middlesex  St,  Lowell. 

Big  Lake,  Minn. — It  is  stated  that  bids  are  wanted 
June  4  (or  erecting  a  school.  J.  M.  Haven,  Clk.  of 
School  Bd. 

Brycclyn,  Minn. — It  Is  stated  that  bids  are  wanted 
June  10  for  erecting  a  school.     A.  E.  Wilcox,  Clk. 

St.  Paul,  Minn. — Bids  will  be  received  June  10  by 
the  Bd.  o(  School  Inspectors  (or  installing  ventilating 
and  beating  plant  (or  Humboldt  and  Hendricks  schools. 
O.  E.  riolman,  Pres. 

Ft.  Minsoula,  Mont. — See   "Government  Work." 

Bayonne,  N.  J. — Bids  will  be  received  by  the  Bd.  of 
Educ.  until  June  16  (or  erecting  School  No.  8.  R.  T. 
Hewitt,  Secy. 

Plainfichl,  X.  J. — Press  reports  state  that  bids  are 
wanted  June  15  (or  $60,000  high  school  bonds. 

Ridgefleld  Park,  N.  J. — The  citizens  are  stated  to 
have  voted  to  issue  $28,000  bonds  (or  a  school. 

Brooklyn,  N.  Y. — Bids  will  be  received  June  8  by  C. 
B.  J.  Snyder,  Supt  o(  School  Bldgs.,  N.  Y.  City,  (or 
erecting  addition  and  altcratinn  ;  also  installing  venti- 
lating and  heating  apparatus  in  school  No.  7. 

New  Brighton,  N.  Y. — Bids  will  be  received  June  8 
by  C.  B.  J.  Snyder,  Supt.  o(  School  Bldgs.,  N.  Y.  City, 
(or  installing  electric  light  wiring,  fixtures,  electric 
bell  system,  etc..  In  high  school  No.  1,  Boro.  Richmond. 

New  York,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snvder,  Supt.  School  Bldgs.,  Bd.  Educ, 
May  25  for  vehtilating  and  heating  apparatus  in 
School  183,  Boro.  of  Manhattan :  Jas.  Curran  Mfg. 
Co.,  $20,500:  Rossman  &  Bracken  Co.,  $26,400;  E. 
Butzler,  $22,535  ;  John  Neai's  Sons.  $20,244  :  Wm.  N. 
Tobin,  109  W.  42d  St.  $20,217  (awarded  contract)  ; 
Walker  &  Chambers,  $22,255  ;  The  Baldwin  Eng.  Co., 
$22,520 :  United  Htg.  Co.,  $20.821 ;  Williams  &  Ger- 
stle,  $20,598;  Fr.  Dobson,  $21,385. 

Jere.  J.  Deady,  146  E.  16th  St.,  has  secured  con- 
tracts for  sanitarv  work  in  Schools  Nos.  190  and  183, 
Boro.  of  Manhattan  (bids  opened  May  25),  at  $8,997 
and  $8,793  respectively. 

Bids  will  be  received  June  S  by  C.  B.  ,T.  Snyder, 
Supt.  of  School  Bldgs..  for  installing  electric  light 
fixtures  and  electric  bell  system  in  school  No.   24. 

Martins  Fctry,  O. — Bids  are  wanted  June  13  (or 
erecting  a  high  school.     Address  S.  F.  Dean. 

Toledo,  O. — It  is  stated  that  bids  are  wanted  by  the 
Bd.  o(  Educ.  until  June  4  (or  erecting  a  school.  M. 
M.   Fowler,  Clk. 

Dayton,  O. — Bids  will  be  received  June  IS  by  the 
Bd.  o(  Educ.  (or  (urnlshing  material  and  repairing  va« 
rlous  schools,  work  to  Include  cement,  galvanized  iron, 
and  corrugated  iron  work,  repairs  to  boilers  and  (ur- 
naces,  castings  (or  (urnaces,  wrought  iron  work,  etc. 
Wm.  G.   Haeussler,  Clk. 

Findlay.  O. — Bids  will  be  received  June  15  bv  the 
Co.  Bd.  of  Educ.  of  Cass  Township  for  erecting  2 
schools.     Ell  W.   Pepple,  Clk. 

Cleveland,  0. — Contracts  (or  erecting  the  Brandon 
School  and  the  Harvard  St.  School  have  been  awarded 
as  (oiiows :  General  construction,  to  Michael  Helntz, 
1628  Lexington  Ave.,  (or  $53.500 ;  ventilating  and 
heating,  Bartlett  Bros.  Co.,  $4,615,  and  plumbing,  to 
Strever  Plumbing  &  Htg.  Co.,  405  Prospect  St,  $6,536.  " 
Archt,  Frank  S.  Barnum,  Supt  o(  Bldgs. 

Bids  are  wanted  June  5  for  furnishing  and  deliver- 
ing 20.000  lin.  ft.  15-ln.  sewer  pipe  (or  the  Water 
Wks.  Division  of  Dept.  of  Pub.  Service.  A.  R.  Cal- 
low, Secy. 

Oklahotna  City,  Okla.  Ter. — It  is  stated  that  the 
Slstei's  of  Mercy  will  erect  a  school  here,  at  a  cost  of 
$100,000. 
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Norman,  Okla.  Tcr. — Bids  will  be  received  June  3 
by  the'  Bd.  of  Regents  ot  the  Univ.  o£  Oklahoma  for 
furnishing  material  and  eretitlng  science  building  for 
said  Univ.  Arthur  J.  Williams,  Archt.,  Oklahoma 
City.     D.  L.  Larsh,  Secy. 

Salem,  Ore. — The  time  for  receiving  bids  for  work 
at  State  Keform  School  at  Salem,  is  June  2,  not  June 
21,  as  previously  stated.  W.  N.  Gatens,  Secy.  Bd.  of 
Trus.   of  Oregon   State  Reform  School. 

Lancaster,  Pa. — Geo.  Gesell  Is  stated  to  have  re- 
ceived the  contract  for  erecting  the  Girls'  High  School, 
for  $164,497. 

Brackcnridgc,  Pa. — Bids  will  be  received  June  5  by 
the  Boro.  School  Dlst.  for  .i;20,000  school  bonds.  John 
W.  Girt,' Secy. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

San  Francisco,  Cal. — Local  press  reports  state  that 
the  lowest  bid  opened  on  May  20  by  the  Bd.  of  Pub. 
Wks.  for  street  cleaning  for  the  next  fiscal  year  Is 
stated  to  have  been  submitted  by  J.  G.  Harney,  whose 
rates  for  the  4  districts  will  amount  to  about  $199,- 
735. 

Shreveport,  La. — Bids  are  wanted  June  15  (readver- 
tisement)  for  erecting  a  crematory  for  the  incinera- 
tion of  garbage.  Cost  not  to  exceed  $10,000.  C.  G. 
Rives,  Compt. 

8t.  Joseph,  Mich. — The  City  Council  is  reported  to 
have  authorized  the  City  Clk.  to  ascertain  cost  of  con- 
structing a  garbage  crematory. 

AVio  Brighton,  N.  Y.- — Bids  will  be  received  June  5 
by  Geo.  Cromwell,  Pres.  Boro.  Richmond,  for  furnish- 
ing material  and  transporting  ashes,  garbage  and  light 
refuse  in  Boro.  Richmond. 

Finilaii,  O. — The  City  Council  is  reported  to  be  con- 
sidering the  question  of  establishing  a  garbage  plant. 

Pittshurg,  Pa. — Bids  are  wanted  June  2  for  furnish- 
ing wagons,  carts,  sprinklers,  sweepers  and  supplies. 
R  M.  Bigelow,  Dlr.  Pub.  Wks. 

AUentown,  Pa. — It  Is  stated  that  bids  are  wanted 
June  2  for  street  sweeping  machine.  H.  F.  Bascom, 
City  Engr. 

GOVERNMENT  WORK. 

Motile,  Ala. — Bids  are  wanted  June  26  for  furnish- 
ing material  and  constructing  the  Sabine  Bank  Light 
Station.  Tex.  Capt.  Wm.  E.  Craighill,  Engr.  8th  Light 
House  Dist.,   Mobile. 

Hartford,  Conn. — A.  B.  Stannard,  of  New  York, 
N.  Y..  is  stated  to  have  secured  the  contract  for  con- 
structing an  extension  to  U.  S.  Custom  House  and 
Post  Office  (bids  opened  May  14),  at  $192,330. 

Ft.  Delaware,  Del. — Bids  are  wanted  June  4  for  fur- 
nishing material  and  repairing  South  Dock.  Address 
Lieut.  Carl  E.  Wlggln,  Q.  M. 

Washington,  D.  C. — Bids  will  be  received  June  16 
at  the  Bureau  of  Supplies  and  Accounts,  Navy  Dept, 
for  furnishing  at  the  navy  yards.  Mare  Island.  Cal., 
and  Puget  Sound.  Wash.,  a  quantity  of  electrical  sup- 
plies, pipe,  pipe  fittings,  valves,  cranes  and  elevators, 
etc.     A.  S.  Kenny,  Paymaster-Gen.,  D.  S.  Navy. 

Bids  will  be  received  June'  9  at  the  Bureau  of  Sup- 
piles  and  Accounts.  Navy  Dept.,  for  furnishing  at  the 
navy  yards.  Norfolk,  Va. :  Boston,  Mass. ;  New  York  : 
League  Island.  Pa.  :  Portsmouth,  N.  H.,  and  Charles- 
ton, S.  C,  the  following  supplies :  Motors,  boilers,  loco- 
motive, and  water  supply  system,  etc.  A.  S.  Kenny, 
Paymaster-Gen.,  U.  S.  Navy. 

Washiniitott  Barracks,  D.  C. — The  following  "con- 
tracts have  been  awarded  (bids  opened  Apr.  30)  :  To 
the  National  Mortar  Co.,  of  Washington,  D.  C,  10,000 
bbls.  of  Portland  Cement,  at  $1.89  per  bbl. :  the  Atlas 
Portland  Cement  Co.,  of  New  Jersey.  10.000  bbls.  of 
Portland  Cement,  at  $1.97  per  bbl.  ;  the  Columbia  Na- 
tional Sand  Dredging  Co..  of  Washington,  D.  C.  13- 
500  cu.  yds.  of  building  sand,  concrete  sand  and  gravel, 
at  $1.25   per  cu.  yd. 

New  Orleans,  La. — Bids  will  be  received  June  27  bv 
Mordecal  T.  Bndlcott.  Ch.  of  Bureau  of  Yards  and 
Docks,  Navy  Dept,  Washington,  D.  C,  for  construct- 
ing at  the  Naval  Station.  New  Orleans,  the  follow- 
ing :  Two-story  brick  office  building,  appropriation 
$30.000 ;  also  a  2-atorv  brick  and  steel  building  for 
equipment — limit  of  cost,  $80,000. 

Ft.  Houard.  Ud. — Bids  are  wanted  June  H  for 
constructing  and  repairing  roads.  Address  Capt.  Mor- 
ris K.  Barroll,  Q.   M. 

Annapolis,  Md. — Bids  will  be  received  .Tune  13  by 
H.  C.  Taylor,  Ch.  of  Bureau  ot  Navigation,  Navy  Dept., 
Washington,  D.  C,  for  constructing  officers'  quarters 
at  the  U.  S.  Naval  Academy,  Annapolis. 

Boston,  Mass. — The  following  bids  for  rock  excava- 
tion In  Boston  Harbor — a.  upper  main  ship  channel : 
b,  lower  main  ship  channel — were  received  by  Lieut. - 
Col.  W.  S.  Stanton,  Corps  Engrs.,  U.  S.  A.,  May  26, 
price  given  per  cu.  yd.  :  Daly  &  Hanan  Dredging  Co., 
Ogdensbnrg,  N.  Y..  a,  $10.23  :  ft.  $30.  Eastern  Dredg- 
ing Co.,  Boston,  Mass.,  o,  $18.80;  h,  $23.80. 

Petoskey,  Mich. — Bids  will  be  received  on  June  24 
at  the  U.  S.  Engr.  Office.  Grand  Rapids,  for  extension 
of  West  Breakwater  at  Petoskey,  as  advertised  In  The 
Engineering  Record. 

Ft.  Wayne,  Mich. — Bids  are  wanted  June  10  for  con- 
structing gymnasium  and  post  exchange  buildings.  W. 
H.  Miller,  Q.  M.,   U.   S.  A.,  Chicago,   III. 

Ft.  Missoula,  .Mont. — Bids  are  wanted  June  6  (re- 
advertlsement)  for  constructing  water  "works  and  sew- 
erage system  at  this  post.  Geo.  E.  Pond,  Ch.  Q.  M., 
St.   Paul. 

Plattsiurg  Barracks.  N.  Y. — Cant.  T.  B.  Lamoreaux, 
Q.  M.,  U.  S.  A.,  of  Burlington,  Vt.,  writes  that  the 
lowest  bid  opened  May  25  for  remodeling  Drill  Hall 
at  Plattsburg  Barracks.  N.  Y.,  into  a  gymnasium,  was 
received  from  Arthur  McQuillan,  of  Plattsburg,  N.  Y., 
for  $27,140,  with  an  alternate  bid  of  $24,943. 

New  York,  N.  Y. — The  following  bids  for  dredging 
and  rock  removal  in  East  River,  N.  Y.,  were  received 
by  Col.  Amos  Stlckney,  Corps  P^ngrs.,  U.  S.  A.,  May  25 
—  (ai.  shell  reef;  (^)  excav.  of  ledge  rock  per  ton  ;  (2) 
excav.  of  other  material  per  cu.  yd.;  (6)  pot  rock, 
excav.  to  a  depth  of  26  ft.  below  m.  1.  w.  for  lump 
sum :  The  International  Contr.  Co.,  Whitehall  BIdg. 
(ol).  045:  fa  2),  $2.  B.  G.  Packard  Co..  130  Pearl 
St.   (ol),  $17.50;   (o2),  $1.55;   (6),  $15,000. 


Portland,  Ore. — According  to  local  press  reports  of 
May  10th  no  contracts  have  as  yet  been  awarded  for 
supplying  the  stone  for  the  extension  of  Columbia  bar 
Jetty.  There  are  2  contracts  to  be  awarded,  one  for 
150,000  tons  of  stone,  and  the  other  for  450,000  tons 
of  stone.  The  War  Dept.  at  Washington  is  reported 
to  have  the  bids  under  consideration. 

Philadelphia,  Pa. — Capt.  J.  C.  Sanford,  Corps 
Engrs.,  U.  S.  A.,  writes  that  the  Submarine  Contract- 
mg  Co.,  71  Wall  St..  New  York,  N.  Y..  submitted  the 
following  bid  May  22  for  removing  rock  and  overlay- 
ing and  adjacent  material  in  Delaware  River  at 
Schooner  lodge :  $24.85  per  cu.  yd.  for  removing  and 
depositing  ledge  rock  or  boulders  exceeding  10  cu.  ft. 
In  volume,  9.500  cu.  j'ds,,  and  55  cts.  per  cu.  yd.  for 
removing  and  depositing  overlying  and  adjacent  mate- 
rial, 103,000  cu.  yds.  ;  total  bid,  $325,725.  This  was 
the  only  bid  received  for  the  work. 

Providence,  R.  I. — Local  press  reports  state  that 
certain  architects  have  been  invited  to  submit  plans  to 
be  received  until  Sept.  14  for  a  post  office  building  for 
Providence. 

Charleston,  8.  C. — Bids  will  be  received  June  20  by 
Mordecal  T.  Endicott,  Ch.  of  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  construct- 
ing a  brick  intercepting  drain  at  the  Navy  Yard, 
Charleston.     Amount  available,  $12,000. 

Charleston,  S.  C. — The  following  bids  were  opened 
at  Washington,  D.  C,  May  23,  for  the  general  con- 
struction of  a  3-story  brick  and  steel  building  for 
equipment  at  Navy  Yard.  Charleston  :  Grant  Wllklns, 
Atlanta.  $147,500 ;  Penn  Bridge  Co.,  Beaver  Falls, 
$148,800 ;  Clark  Constr.  Co.,  $130,000. 

Dallas,  Tex. — A  press  report  states  that  Engr.  Watt, 
connected  with  the  Government  Engr.  Dept.  at  Gal- 
veston, with  Mr.  Wilson,  formerly  Clty  Engr.  of  Gal- 
veston, and  Mr.  Parker,  also  an  engineer  from  Gal- 
veston, are  at  McCommas  Bluff,  on  Trinity  River,  12 
miles  south  of  Dallas.  They  will  make  soundings  and 
examinations  for  a  lock  and  dam  to  be  constructed  at 
that  point.  They  will  also  make  soundings  and  exami- 
nations along  the  Trinity  within  the  first  50  miles 
from  Dallas  and  estimate  the  cost  of  constructing  4 
or  5  locks  and  dams. 

Ft.  Douglas,  Vtah. — Bids  are  wanted  June  15  for 
constructing  a  post  exchange'  and  gymnasium  build- 
ing. Including  plumbing,  gas  piping,  heating  and  elec- 
tric wiring,  at  Ft.  Douglas.  Capt.  .Sam  V.  Ham, 
Q.  M.,  Salt  pake  City,  Utah. 

Ft.  Monroe,  Va. — Bids  are  wanted  June  11  for  ex- 
tending the  water  works.  Address  C.  P.  Townsley, 
Q.  M. 

Norfolk,  Va. — The  following  bids  were  opened  on 
May  23  at  Washington,  D.  C,  for  constructing  a 
1-story  steel  storage  building  at  Navy  Yard,  Norfolk  : 
Grant  Wllklns,  Atlanta,  Ga..  $26,700  and  $21.990 ; 
I'enn  Bridge  Co.,  Beaver  Falls.  Pa.,  $32,890  and  $22.- 
090,  and  Frick  &  Hazen,  Baltimore,  Md.,  $27,400  and 

Norfolk,  Va. — The  following  bids  for  dredging  Nan- 
semond  River.  'Va.,  were  received  at  U.  S.  F.ngineer's 
Office  May  25:  Smith  &  Robinson,  8-10  Bridge  St 
New  York,  N.  Y.,  2414  cts.  per  cu.  vd.  scow  measure- 
ment, and  Norfolk  Dredging  Co.,  Norfolk,  Va  ,  49 'X, 
cts. 

Port  Townsend,  Wash. — Bids  are  wanted  June  2 
(readvertisenient)  for  constructing  roads,  boardwalks 
and  sewer  system  at  Ft.  Casey:  ,t1so  sewer  system  at 
Ft.  Worden.     Address  Geo.  H.  Penrose,  Q.  M.,"U.  S.  A. 

NEW    INDUSTRIAL    PLANTS. 

The  General  Electric  Co.,  Lynn,  Mass.,  Is  planning 
to  erect  a  350x650-ft.  machine  shop.  One  end  ot  the 
building  will  serve  as  a  power  plant,  and  have  a 
capacity  of  2,000  to  3,000-H.P. 

The  International  Cork  Seal  Co.,  45  Bank  of  Balti- 
more BIdg.,  Baltimore,  Md.,  will  erect  a  3  or  4-story, 
50xl50-ft.  factory,  to  have  a  daily  capacity  of  100,- 
000  to  200,000  gross  seals  and  caps. 

The  Loomls-Pettlbone  Gas  Machinery  Co..  52  Will- 
iam St..  New  York,  has  bought  120  acres  between  So. 
Elizabeth  and  Linden,  N.  J7,  and  has  requested  bids 
on  buildings  and  machine  tools. 

The  Sun  Mfg.  Co.,  Greenfield,  0.,  will  erect  a  new 
plant  at  Columbus.  O.  The  site  Includes  5  acres  and 
3-story  brick  buildings  having  about  60.000  sq.  ft. 
floor  space  will  be  erected.  The  company  Is  in  the 
market  for  power  plant.  Including  an  automatic  engine 
that  will  develop  150-H.-P.  at  80  lbs.  pressure,  a  hori- 
zontal tubular  boiler,  pump,  heater  and  dynamo. 

The  Rhlnelander,  Wis.,  Paper  Co.  will  erect  a  2- 
machine  fiber  plant  and  a  sulphite  and  ground-wood 
mill.  C.  B.  Pride,  Appleton.  Wis.,  who  designed  the 
plant  and  took  the  contract  for  the  mill  complete,  has 
place'd  orders  for  most  of  the  machinery. 

The  Wheel  Within  Wheel  Co.,  Park  Row  BIdg..  New 
York,  will  shortly  erect  a  factory  to  cost  at  least 
$60,000.  The  equipment  will  cost  from  $50,000  to 
$75,000. 

The  Marlon,  Ind.,  Insulated  Wire  &  Rubber  Co.  Is 
excavating  for  a  .3-story,  224x90-ft.  factory  building, 
with  a  150x60-ft.  basement.  The  company  "wants  esti- 
mates for  electric  motors  for  the  entire  plant  and  also 
for  motors  for  second  and  third  floors  only,  using  a 
300-V.-P.  Corliss  engine  to  drive  mills  and  other  heavy 
machinery  on  first  floor. 

The  Ohio  Portland  Cement  Co.,  Columbus.  O..  will 
proceed  at  once  with  the  erection  of  its  cement  plant. 
The  Osborn  Engineering  Co.,  Cleveland,  0.,  is  the  en- 
gineer for  this  plant. 

Young  &  Russell,  Youngs,  Ga.,  are  considering  the 
erection  of  a  flour  mill. 

The  Wllklnsvllie,  S.  C,  Cotton  Oil  Co.  will  erect  a 
10-ton  oil  mill  and  a  three  70-saw  ginnery  power  plant 
of  about  60-H.-P.  will  be  required.  C.  W.  Whisonant 
is  interested. 

MISCELLANEOUS. 

Pomona.  Cal. — Bids  are  wanted  June  20  for  $30,000 
park   bonds.     A.  N.  Harris,  City  Clk. 

Chicago.  III. — The  Drainage  Bd.  is  reported  to  have 
on  May  21  formally  adopted  a  plan  for  widening  and 
improving  south  branch  of  Chicago  River  lietween 
Lake  and  Van  Buren  Sts.  The  plan  contemplates  the 
excavation  of  a  part  of  the  liank  and  involves  an  ex- 
penditure of  about  $2,000,000. 


Covington,  Ind. — It  Is  stated  that  bids  are  wanted 
June  6  for  constructing  a  levee  on  east  bank  of  Wa- 
bash  River,  in  Fulton  and  Wabash.  S.  L.  Wllklns, 
Dlr.   Levee  Dlst. 

Council  Bluffs,  la. — R.  V.  Innes,  Co.  Aud.,  writes 
that  the  contract  for  constructing  the  Fensler  ditch 
(bids  opened  May  3)  has  been  awarded  to  C.  B'.  Pratt, 
of  Movalley,  la.,  at  11  cts.  per  yd. 

Boston,  Mass. — Bids  will  be  received  until  June  4 
by  the  Harbor  and  Land  Comrs.,  Boston,  for  dredging 
at  Bass  River,  approximately  15,000  cu.  yds.  Wood- 
ward Emery,  Chmn. 

Camden,  N.  J.— This  city  will  let  a  contract  In  July 
for  removal  of  30,000  cu.  yds.  of  earth;  probable  cost 
of  work,  $10,000.     L.  E.  Farnham,   City  Engr. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
May  22  by  McDougall  Uawkes,  Comr.  Docks,  for  build- 
ing a  pier  at  the  foot  of  Bay  Kldge  Ave. :  G.  B.  Spear- 
in,  $63,932;  Bernard  Rolf,  $67,333;  Augustln  W'alsh, 
$68,400;   Wm.  II.  Jenks,  $68,422. 

The  following  bids  were  also  opened  for  building  a 
pier  between  51st  and  52d  Sts. :  Wm.  H.  Jenks,  $34,- 
394 ;  A.  Walsh,  $35,000 ;  B.  Rolf,  $35,633 ;  Chas.  B. 
Roderman,  $38,640. 

Bids  will  be  received  June  11  by  Thos.  W.  Hynes, 
Comr.  of  Correction,  N.  Y.  City,  for  furnishing  and 
delivering  engineer's  supplies,  etc. 

Bids  will  be  received  June  10  by  J.  Edw.  Swan- 
strom,  Boro.  Pres.,  for  dredging  Gowanus  Canal.  Wall- 
about  Canal,  Newtown  Creek,  and  East  River.  En- 
gineer's estimate  of  cu.  yds.  to  be  dredged :  30,000, 
10,000,  2,000  and  2,000,  scow  measurement. 

New  York,  N.  Y. — Bids  will  be  received  June  2  bv 
McDougall  Hawkes,  Comr.  of  Docks,  for  furnishing 
and  delivering  aliout  1,000  piles. 

The  following  bids  for  furnishing  all  lalior  and  ma- 
terials required  for  building  a  pier,  near  foot  of  Peek 
Slip,  East  River,  were  received  by  Dept.  Docks  &  Fer- 
ries May  20 :  W.  H.  Jenks,  130  Pearl  St.,  $46,623 ; 
Bernard  Rolf,  39  Cortlandt  St.,  $45.433 ;  Augustln 
Walsh,  06  Water  St.,  $44,740  (awarded  contract). 

Long  Island  City,  L.  I.,  N.  Y. — The  Bd.  ot  Esti- 
mate and  Apportionment  has  given  Pres.  Cassldy  $10.- 
000.  to  be  used  in  erecting  street  signs  in  the  Boro. 
of  Queens. 

Portland,  Ore. — The  Port  of  Portland  Comn.  is  stat- 
ed to  have  opened  the  following  bids  May  18  for  sup- 
plying piling  and  material  tor  the  drydock  berth  at 
St.  .Johns.  The  specifications  called  tor  1,870  piles  of 
65  ft.,  975,000  ft.  of  lumber,  5,000  cords  of  brush  and 
1.000  tons  of  rock,  the  piling  to  be  driven  at  the  dock 
site :  J.  B.  Bennett,  $46,070 ;  Jos.  Paquet,  $43,965 : 
Robt.  Wakefield,  $42,303  ;  B.  F.  Smith  &  Co.,  $44,990. 
All  the  bids  were  rejected,  being  above  Engr.  J.  B.  C. 
Lockwood's  estimate, .  which  was  $38,165,  and  the 
Clerk  was  Instructed  to  secure  new  bids  to  be  in  May 
28th. 

Manitowoc,  Wis. — It  is  stated  that  the  Manitowoc 
Dry  Dock  Co.  is  to  construct  a  new  dock,  at  a  cost 
ot  about  $100,000. 

St.  .John,  N.  B. — Local  press  reports  state  that  the 
Imperial  Dock  Co.  will  construct  a  dry  dock  here.  It 
will  be  650  ft.  long,  the  main  part  to  be  wood  and 
the  entrance  granite  and  concrete.  Engineer,  Louis 
Coste,  ot  Montreal,  Que.;  Geo.  Robertson,  Pres. 

Ottawa,  Ont. — The  House'  is  stated  to  have  passed 
a  bill  appropriating  $500,000  tor  the  River  St.  Law- 
rence ship  channel ;  $100,000  for  Quebec  harljor  im- 
provements :  $50,000  for  Improvement  of  Port  Arthur, 
and  $30,()00  for  di'edglng  mouth  of  Kaministlquia 
River. 

BUSINESS  NOTES. 

The  name  of  the  Lautketter-Bendit  M,  E.  Co.,  714 
Wainwright  Bidg.,  St.  Louis,  Is  to  be  changed  to  the 
Bendit  Mercantile  Engineering  Co.  E.  O.  Edson  has 
been  elected  secretary  and  treasurer  to  succeed  F.  C. 
Lautketter,  who  retires  to  become  president  of  the 
Victor  Mfg.  Co.,  St.  Louis.  The  company  will  con- 
tinue to  act  as  sales  agent  for  the  Consolidated  Engi- 
neering Co.,  Direct  Separator  Co.,  Goulds  Mfg.  Co., 
Mansfield  Engineering  Co.,  Straight  Line  Engine  Co. 
and  Warren  Steam  I'ump  Co. 

The  Pittsburg  Cement  Co.  has  been  incorporated, 
with  a  capital  ot  $1,000,000.  by  W.  P.  J.  Lawrence 
and  Carroll  Foster,  Pittsburg;  J.  H.  Baldwin.  New- 
ark, N.  J. ;  Lemert  S.  Cook,  Boston,  and  Joseph  H. 
Reall,  514  Fitzslmmons  BIdg.,  Pittsburg. 

The  Ball  Engine  Co.,  Erie.  Pa.,  reports  the  follow- 
ing among  recent  orders:  Beivldere  Hotel,  Baltimore. 
Md.,  three  selt-olUng  engines  of  600  H.-P.,  direct-con- 
nected to  Crocker-Wheeler  generators ;  Kentucky 
Wagon  Co.,  Louisville,  a  150-H.-P.,  selt-oillng  engine 
for  direct-connection  to  a  James  Clai-k,  Jr.,  &  Co 
generator. 

The  United  Engineering  &  Foundry  Co.,  Pittsburg, 
installed  last  year  a  complete  heating  and  ventilating 
equipment  in  the  roll  shop  ot  the  Lincoln  Foundry 
Department.  The  apparatus,  which  was  furnished  by 
the  B.  F.  Sturtevant  Co.,  consists  of  a  steel-plate  ex- 
hauster direct-connected  to  a  horizontal,  side-crank 
engine.  The  exhauster  draws  air  from  out-of-doors 
through  a  large  steam  heater  built  up  in  sections  of 
1-in.  pipe,  one  of  the  sections  receiving  the  exhaust 
from  the  fan  engine. 

The  Chicago  Engineering  &  Construction  Co..  capital 
$250,000,  has  acquired  the  business  of  Weston  Bros.. 
consulting  engineers.  It  is  proposed  to  carry  on  a 
general  engineering  and  contracting  business.  The 
officers  ot  the  company  will  be  Charles  V.  Weston. 
Pres. :  Geo.  Weston.  Vlce-Pres.  :  Geo.  A.  Y'ullle,  Secy, 
and  Gen.  Mgr. ;  Henry  B.  Hicks,  Counsel.  Addi- 
son E.  Wells.  Fred  A.  Wells  and  Edward  B.  Burling, 
all  of  Chicago,  together  with  the  above  named  officers, 
will  make  up  the  board  of  directors. 

The  Chulasky  Iron  and  Cement  Co.,  Connell  BIdg., 
Scranton,  Pa.,  has  recently  been  incorporated  with  the 
following  officers :  Robert  E.  Carter,  Pres.  ;  David  S. 
Price,  Vlce-Pres. ;  L.  A.  Smith,  Secy.,  and  A.  L.  Derry. 
Treas.  and  Gen.  Mgr.  The  company  has  erected  'a 
plant  at  Chulasky,  Pa.,  tor  the  preparation  of  crushed 
slag  for  railroad  lialiast,  road  making,  concrete  fire- 
proofing  and  roofing,  and  would  like  to  hear  from  par- 
ties who  are  al)Out  to  establish  artificial  stone  plants 
in  Eastern  Pennsylvania,  believing  It  can  offer  sub- 
stantial inducements  to  plants  locating  In  Its  vicinity. 
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Tbe  Barr  Pumping  Engine  Co..  Philadelphia,  has 
within  the  last  month  closed  contracts  as  follows : 
City  of  Brockton,  Mass.,  one  6,000,000gal.  vertical 
triple-expansion  Il.v  wheel  pumping  engine  i  City  of 
Kansas  City.  Mo.,  one  :;5.(J0o.000-gal.  vertical  triple- 
expansion  fly-wheel  pumping  engine ;  Town  of  I'ly- 
mouth,  Mass..  one  2,t>0O.UUU'gal.  horizontal  compound- 
condensing  direct-acting  pumping  engine,  and  the 
Town  of  Newton.  Mass..  a  6,0OO,0U0-gal.  vertical  cross- 
compound   pumping  engine. 

The  Expanded  Metal  Engineering  Co.,  256  Broad- 
way. New  York,  has  been  formed  to  take  over  the 
business  of  the  Xew  York  Expanded  Metal  Co..  and  to 
act  as  a  developing  company  to  investigate  and  extend 
the  utility  of  steel-reinforced  concrete  and  plastic  ce- 
ment work.  Messrs.  John  F.  Golding,  the  Inventor  of 
expanded  metal,  and  Merrill  Watson,  manager  of  the 
New  York  Company,  are  connected  with  the  new  cor- 
poration. An  experimental  station  w^lll  be  built  for 
testing  all  types  of  concrete  construction. 

The  New  York  office  of  the  Plunger  Elevator  Co., 
156  Fifth  Ave.,  has  closed  a  contract  for  tw^o  of  the 
latest  types  of  plunger  elevators  to  be  installed  In  the 
New  York  Maritime  Exchange. 

The  American  Blower  Co.,  Detroit,  Mich.,  reports 
among  larger  orders  recently  received  the  following : 
Heating  and  induced  draft  apparatus  for  the  Ironton, 
O.,  Engine  Co. ;  drying  outfits  for  the  Illinois  Sugar 
Keflning  Co..  Pekln.  III.,  and  the  Michigan  Starch  Co., 
Traverse  City.  Mich. :  dry  kiln  for  the  Mengel  Box  Co.. 
Louisville,  Ky.  :  Brooklyn  Cooperage  Co.,  New  York ; 
Buekstege  Furniture  Co.,  Evansville,  Ind. :  Evansvllle, 
Ind..  Iiesk  Co. ;  Cadillac  Cabinet  Co.,  Detroit,  and 
many  others. 

Pawling  &  Harnlschfeger,  Milwaukee,  Wis.,  crane 
and  hoist  builders,  report  the  following  among  recent 
orders:  American  Stone  Co.,  Brooklyn,  N.  Y.,  2  cranes ; 
Milwaukee  Bridge  Co. ;  The  Louisville,  Ky..  Ry.  Co. ; 
Louisiana  Purchase  Exposition,  St.  Louis ;  The  Inger- 
soll-Sergeant  Drill  Co.,  Easton,  Pa.,  2  cranes ;  The 
Milton,  Pa.,  Mfg.  Co. :  The  Vilter  Mfg.  Co.,  Milwaukee ; 
American  Road  Machine  Co.,  Kennett  Square,  Pa. ; 
The  Stllwell-Blerce  &  Smlth-Valle  Co.,  Dayton,  0..  2 
cranes ;  The  Mahoning  Foundry  &  Machine  Co., 
Youngstown,  O. ;  New  York  Shipbuilding  Co.,  Camden, 
N.  J.;  The  McConway  &  Torley  Co.,  Pittsburg:  Ster- 
rlt-Thomas  Foundry  Co.,  Pittsburg;  Standard  Oil  Co., 
of  New  York,  Atlas  Works,  Buffalo ;  Pennsylvania  En- 
^neerlng  Works,  New  Castle,  Pa. ;  Metropolitan  St. 
Ry.  Co.,  Kansas  City,  2  cranes ;  Jefferson  &  Clearfield 
Coal  &  Iron  Co..  Ernest,  Pa. ;  International  Harvester 
Co.,  Hamilton,  Ont. :  Gould  Coupler  Co.,  Depew,  N.  Y., 
3  cranes ;  Helena,  Mont,  Light  &  Traction  Co. ;  Amer- 
ican Sheet  Steel  Co.,  Pittsburg.  2  cranes  (1  special)  ; 
Allls-Chalmers  Co.,  Milwaukee,  2  cranes;  Howard  Iron 
Works,  Buffalo ;  American  Bridge  Co.,  Ambridge 
Works,  Economy,  Pa. :  La  Belle  Iron  Works.  Steuben- 
ville,  O. ;  Bradley  Mfg.  Co.,  Pittsburg ;  The  New  York 
Edison  Co.,  New  York. 


PROPOSALS   OPEN. 

BIda  See  Eng. 

Close.  WATER  WORKS.  Record. 

Jun.    1.  Lockport,  N.  Y May  30 

JuD.    1.  GouvernBur,   N.    Y May    2 

Jun.    2.   Hattlesbarg.    Miss May  30 

Jun.    2.  New    York,    N.    Y -May  30 

Jun.    2.  New  Ulm,  Minn , May  30 

Jun.    2.  New  York,   N.   Y May  23 

Jun.    2.  Dulnth,    Mhin May  23 

Jun.    2.   Eveleth.  Minn May  23 

Jun.    3.  Ft.   Dodge,   Kan May  23 

Jun.    4.  Fennimore.    Wis Jlay  30 

Jun.    4.  Yonkers,   N.    Y.,    Adv.    May   23 May  23 

Jun.    4.  So.   Jamaica.   L.   1.,   N.   Y .May  23 

Jon.    6.  Freeport.    Minn May  23 

Jun.    6.  Washington,  D.  C,  Adv.  May  16  to  30.. May  16 

Jnn.    8.  Winnipeg,   Man.,   Adv.,    May  .30 May  30 

Jun.    8.  Standplpe,    Winfield.    Kan Mav  30 

Jun.    8.  Woodlake.  Minn May30 

Jun.    8.  Lancaster.    Pa.,  Adv.  May  16,  23 May  16 

Jun.    8.   Schenectady,  N.  Y.,  Adv.  May  23,  30.  .May  23 

Jun.  9.  Long  Island  City.  N.  Y May  30 

Jun.    9.  New    Brighton,    S.    I May  30 

Jun.    9.   Illon.    N.    Y May  23 

Jnn.  10.  Camden,  N.  J May  30 

Jnn.  10.  San  Jose.  Cal .Mav  30 

Jnn.  10.  Meadville.  Pa May  30 

Jun.  10.  Ruston,    La May  30 

Jun.  10.  Dillon.  Mont.,  Adv.  May  23,  30 Mav  23 

Jnn.  11.  Brooklyn.    X.    Y May  30 

Jul.  15.  Halsted.  Minn May  30 

Jun.  l.";.  Great  Falls.   Mont May  30 

Jun.  15.  Tacoma.  Wash May  30 

Jun.  15.  North  Tonawanda.  N.  Y May  23 

Adv.   May  23.  30. 

Jun.  18.  Brooklyn.   N.    Y May  30 

Jun.  —  Pump,  Niagara  Falls,  Ont May    9 

Jul.     1.  West   Point,  Va May  23 

Jul.    —  West  Manchester,   O May  80 

SEWERAGE  AND  SEWAGE  DISPOSAL. 
Jun.    1.  Woonsocket,  R.  I.,  Adv.  May  23,  30..  May  23 

Jun.    1.  Danbury.   Conn .May  30 

Jun.    1.  Lesterahlre.  N.  Y..  Adv.  May  16.  23. .  .May  10 

Jnn.    1.  Ridgefield    Park,    N.    J May  23 

Jun.    1.  Cuba.   N.    Y May  16 

Jon.    2.  Hattiesburg.    Miss May  30 

Jun.    3.  South    Bend,    Ind May  30 

Jun.    4.  Ansonla,  O.,  Adv.  May  23,  30 May  23 

Jun.    4.  Boston.  Ma.s8.,  Adv.  May  23 May  23 

Jnn.    5.  Cleveland.   O May  30 

Jun.    6.  Wilmington.  Del May  .30 

Jun.    6.  Youngstown,   O May  30 

Jnn.    6.  Wapakoneta.   O May  30 

Jun.    «.   Martflia.    Minn May  30 

Jun.    6.   Washington.    D.    C Apr.  25 

Adv.  Apr.  25.  Mav  9.  16. 

Jnn.    8.  Mllburn,  N.  J.,  Adv.  May  23,  30 May  23 

Jun.    9.  St.   Louis.    Mo May  30 

Jun.    9.  Bound    Brook,   N.    J May  23 

Jun.  10.  Iloboken.    N.    J May  30 

Jun.  10.  Coldwater,   Mich May  30 

Jun.  10.  Brooklyn.    N.    Y \ray  30 

Jun.  10.  Grand  Hapids.  Mich.,  Adv.  May  30... May  30 

Jnn.  10.  Pine  BlulT,   Ark May  23 

Jnn.    15.  Johnstown,   N.    Y May  30 

Jun.  15.  Webster   City.    la May  23 

Jnn.  15.  Burlington,  la..  Adv.  May  30 May  16 

Jnn.  20.  Washington.  D.  C.  Adv.  May  16  to  80.  May  16 
Jon.  26.  Shreveport,  La.,  Adv.  .May  30 May  30 


Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  3. 
Jun.  3. 
Jun.  3. 
Jun.  4. 
Jun.  4. 
Jun.  5. 
Jun.  5. 
Jun.  5. 
Jun.  5. 
Jun.  6. 
Jun.  6. 
Jun.  :o. 
Jun.  10. 
Jun.  11. 
Jun.  12. 
Jun.  13. 
Jun.  15. 
Jun.  18. 
Jun.  20. 
Jun.  22. 
Jul.  10. 


Jun.  —  Little    Rock,    Ark May  30 

Jun.  —  Ballard,  Wash May    9 

Jul.     1.   Geneva,    O -May  30 

Greensboro.  N.    C .May  30 

BRIDGES. 

La  Grange,   Ind May  23 

Somerville,  N.   J -May  23 

Quincy,    Fla May  23 

Nlles.   O May  16 

Lithium,   Mo -May  30 

Oak   Ridge,   La May    2 

Livingston,   Mont May    2 

Topeka,   Kan May  30 

Ft.    Benton,    Mont May    9 

Indianapolis,    Ind May  30 

Chicago,   III -May  30 

Covington.    Ind May  23 

Grand  Uaplds,  Mich.,  Adv.  May  23... May  23 

Wichita,    Ivan May  30 

Oroville.    Cal May  23 

Terre  Haute,  Ind.,  Adv.  .May  16 May  16 

Uushvtlle,    Ind -May  23 

Mishawaka.    Ind May  23 

Belleville.    Ont ; May  30 

Holston,  Va May  30 

Burlington,  la..  Adv.  May  30 May  16 

Shreveport,   La May  30 

Marlon,    Ind May  30 

Olivet,    S.    D .May  16 

Castlewood,  S.   D May    2 

PAVING  AND   ROADMAKING. 

Union,    N.    J May  23 

Tyrone,  Pa.,  Adv.  May  23 May  23 

Augusta.  Ga.,  Adv.  May  16  to  80 May  16 

Haverhill,    Mass .May  23 

Butler.   Pa May  30 

Harrisburg,   I'a May  30 

Buffalo,  N.   Y May  30 

Pittsburg,    Pa May  30 

Versailles.    Ind -May  23 

Princeton,    Ind May  16 

Bluffton,  Ind May  16 

Bowling  Green,  O May    9 

Paoll,    Ind May  23 

Long   Island  City,  N.  Y -May  30 

Montreal,    Que May  30 

Traverse  City,   Mich.,  Adv.  May  23,  30. May  23 

New  Brighton,  N.   Y May  30 

New    Richmond,    Wis May  30 

Delaware,    O -May  30 

Mt.   Holly,   N.   J .May  23 

Albany,  N.  Y.,  Adv.  May  16  to  30 May  16 

Binghamton,  N.   Y May  30 

A.^hlaud,    Wis May  23 

West  Boylston,  Mass..  Adv.  May  30. .  .May  30 

Washington,  D.  C,  Adv.,  May  30 May  30 

Bloomington,    111 May  30 

Bowling    Green,    O May  16 

Newark,   N.  J.,   Adv.   May  23 May  23 

Seymour,    Ind May  16 

Napoleon.  O .May  30 

Bridgeport,  Conn.,  Adv.  May  23 -May  23 

Wauseon.  O May  23 

Bloomington,    Ind May  16 

Scottsburg,    Ind May  30 

Celina.    O .May  30 

Mt.  Vernon,    Ind May  30 

Washington,  1).  C,  Adv.  May  30 May  30 

Neptune.    N.    J May  30 

Anderson.    S.    C May  23 

Houston.  Tex .May  23 

Burlington.   la..  Adv.  May  30 May  16 

Camden.   N,    J .May  30 

Rensselaer,  N.   Y.,  Adv.   May  30 May  30 

Providence,    R.    I . .  .  : ' May  30 

Jasper,    Ind May  30 

Bowling   Green,   O May  30 

La  Crosse.   Wis May  30 

Cincinnati.  O May  30 

Shreveport.  La.,  Adv.  May  30 Mav  30 

Charlevoix,  Mich May  30 

POWER,  GAS  AND  ELECTRICITY. 

Corry,  Pa.,  Adv.  May  9  to  23 May    9 

Albany,    N.    Y May  23 

Lebanon.   Pa May  16 

San  Diego,  Cal.,  Adv.  May  23 Apr.  18 

Olympla.   Wash May  30 

Franchise,    Wythevllle,    Va May  16 

Hillsboro,    N.    D May  30 

Davenport,   Wash May  23 

Greene.   N.   Y May  30 

New  Orleans,  La May  23 

Ruston,  La May  30 

Vernal,    Utah    May  16 

Buhl,    Minn May  30 

Portland,    Ore.,   Adv.  Apr.  18  to  May  2.  Apr.  18 

Napoleon,   O M!ay  16 

North  Y'amklll,  Ore Apr.    4 

Corona.   Cal May  16 

Caledonia,   Minn May  23 

GOVERNMENT  WORK. 

Port  Townsend.  Wash May  30 

Ft.   Monroe,   Va May  28 

Ft.  Baker,  Cal Mav  23 

Springfield.    S.    D May    9 

Ft.  Snelllng.  Minn May  23 

Phoenix.   Ariz Mav  16 

Ft.  Greble,  R.  I..  Adv.  May  10.  30 May  16 

Milwaukee.    Wis.,    Adv.  May  9  to  30. .  .May    9 

Springfield,  III..   Adv.  May  2,  9 May    2 

Ft.   Delawa  re,   Del May  30 

San    Francisco.    Cal May  16 

Metal  Work,  Baltimore,  Md May    9 

Adv.  May  9. 

Light   House,   Baltimore,   Md May    9 

Adv.    May   9. 

Scranton,  Pa May    2 

Grand  Rapids,  Mich.,  Adv.May  9  to  80.  May    9 

Ft.    Missoula,    Mont May  30 

Ft.    Ilutchuca,   Ariz.   Ter May  23 

Norfolk.   Va May  23 

Ft.  McKlnley,  Me Mav  23 

Ft.  Mott,  N.   J May  16 

Ft.  Leavenworth.  Kan May    9 

Adv.   May  0  to  30. 

Prescott,  Ariz..  Adv.   Mav  30 May  80 

Ft.  Terry,  N.  Y.,  Adv.  May  23,  30 May  23 

Ft.   Ethan  Alien.  Vt.,  Adv.  May  23,  30. May  23 

Cleveland,  O..  Adv.  May  2,  9 May    2 

Portland.   Ore May    2 


Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  1. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  2. 
Jun.  4. 
Jun.  4. 
Jun.  4. 
Jun.  5. 
Jun.  5. 
Jun.  5. 
Jun.  6. 
Jun.  8. 
Jun.  8. 
Jun.  9. 
Jun.  9. 
Jun.  10. 
Jun.  10. 
Jun.  11. 
Jun.  10. 
Jun.  11. 
Jun.  11. 
Jun.  12. 
Jun.  12. 
Jun.  12. 
Jun.  12. 
Jun.  13. 
Jun.  13. 
Jun.  13. 
Jun.  13. 
Jun.  15. 
Juu.  15. 
Jun.  15. 
Jun.  15. 
Jun.  10. 
Jun.  16. 
Jun.  17. 
Jun.  22. 
Jun.  22. 
Jun.  23. 
Jun.  24. 
Jun.  26. 
Jun.  — 


Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
.Tun. 
Juh.  6. 
Jun.  S. 
Jun.  8. 
Jun.  10. 
Jun.  15. 
Jun.  16. 
Jun.  18. 
JuQ.  — • 
Jun.  — 
Sep.    1. 


Jun.  2. 

Jun.  2. 

Jun.  2. 

Jun.  2. 

Jun.  3. 

Jun.  3. 

Jun.  3. 

Jun.  3. 

Jun.  3. 

Jun.  4. 

Jun.  4. 

June  4. 

Jun.  4. 

Jun.  4. 

Jun.  5. 

Jun.  6. 

Jun.  6. 

.Tun.  6. 

Jun.  6. 

Jun.  6. 

Jun.  6. 


Jun.  9.  St.  Augustine,  Fla..  .Adv.  May  16  to  30. May 
Jun.    9.   lltg.   P.    o.,    Paducah,   Ky ...May 

Auv.    May  i),   16. 
Jun.  10.   New  York.  N.  Y.,  Adv.  .May  16  to  30.  .  .May 

Juu.  10.   Ft.    Wayne,    -Mich .May 

Juu.  10.   Rapid   Lily.   S.    l> May 

Jun.  10.  St.   Paul,   .Minn May 

Jun.  11.   Ft.    Howard,   Md .May 

Jun.  11.   Ft.    Monroe,    Va May 

Jun.  11.   Albuquerque,    N.    M Mav 

Jun.  11.   Rock    Islaud,    111 May 

Jun.  11.   Bldg.  P.  O.,  Paducah,  Ky May 

Adv.  May  9,  10. 

Juh.  12.   Lawrence,    Kau May 

Jun.  12.   Philadelphia.    Pa May 

Jun.  13.   Annapolis,    Md .May 

Jun,  15.   Washington,  D.  C,  .\dv.  May  30..... .May 

Jun.  15.   Ft.   Kthan  Allen,  Vt.,  Adv.  May  30.... May 

Jun.  15.   Ft.    Douglas,    Utah May 

Jun.  15.  Norfolk,    Va.,  Adv.    .May  23 .May 

Jun.  15.   Manila,   P.   I.,   Adv.  Mar.  14  to  May  9.  .  .Mar. 

Jun.  16.  Washington,    D.    C :  . . . .  .May 

Jun.  10.  Ft.  Caswell,  N.  C,  Adv.  May  23,  30. .  .May 
Jun.  16.  Alexandria,  Va.,  Adv.  May  16,  30.... May 
Jun.  17.   Saugatuck,  Mich.,  Adv.  May  23,  30.... May 

Jun.  18.   Boone,   la May 

Jun.  19.  Ft.    Leavenworth,   Kan May 

Adv.  May  23,  30. 

Jun.  20.   Charleston,    S.    C May 

Jun.  22.   Stillwater,  Minn..  Adv.  May  23,  30... May 

Jun.  22.   Baltimore,  Md.,  Adv.  May  23,  30 May 

Jun.  22.   New  Haven,  Conn.,  Adv.  .May  23,  30.  .  .May 

Jun.  23.   Ft.   D.   A.   Russell,   Wyo May 

Jun.  24.   Petoskey,    Mich.,  Adv.   May  30 May 

Jun.  24.   Tompklnsville,  N.  Y.,  Adv.  May  23,  30 .  May 

Jun.  25.  Leadville,    Colo May 

Jun.  20.   Mobile,    Ala .May 

Jun.  27.  New  Orleans,  La May 

Jun.  30.  I'hlladelphia,  Pa.,  Adv.  .May  16,  23...  May 
Jun.  30.  New  Orleans,  La.,  Adv.  May  9.  16....  May 
Sep.  14.  Providence,  R.   I May 

BUILDINGS. 

1.  School,   Tewksbury,    Mass May 

1.  School,   New   York,  N.    Y May 

1.   Schot)l,    Brooklyn,    N.    Y May 

1.  Gymnasium,  New   York,  N.   Y May 

1.  Hospital,   Brooklyn.    N.   V May 

2.  Church,    Chlllicothte,    O May 

2.   School,    Salem,    Ore May 

2.   School,   South    Bend,    Ind May 

2.  Library,   Danville,   III May 

2.   Pub.   Bldg.,   Pueblo,   Colo May 

2.  Court  house,   Hamburg.   Ark May 

3.  School,   Norman,   Okla.   Ter May 

3.  Fire   Station,  Providence,   R.   I May 

3.   Church,    New    Castle,    Ind May 

3.   School.    Ft.   Collins.   Colo May 

3.  Fire  Station.   Providence,    R.    I .May 

4.  School,  Big  Lake.   Minn May 

4.   School,    Toledo,    O May 

4.  School,  College  Hill.  O -May 

5.  School,    Chicago.    Ill May 

5.  Dormitory,  etc.,  Canandalgua,  N.  Y'...May 

5.  School,  Council  Bluffs,   la May 

5.  School,   Mountain  Lake,   Minn May 

5.  Plans.    Moscow,    Idaho May 

6.  School,    Waterloo,    la May 

0.  Church,  KIberton.  Ga May 

6.   School,    Newark,    O May 

6.   School,   Burlington.    la May 


Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jul. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jul. 
Jun 
Jun. 
Jun. 
Jun. 
Jun. 
.Tun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
.Tun. 
Jun. 
Jun. 
Jun. 
.Tun. 
Jul. 
Jul. 


6.  School,   Grinnell,    la .May 

6.   School,   St.    Paul,   Minn .May 

8.  Hospital.  New  York,  N.  Y .May 

8.   School,   New    Brighton,  N.    Y -May 

8.   School,   Brooklyn.  N.   Y May 

8.   School,  New  York,  N.  Y May 

8.  Jail,  Napoleon,  N.   D .May 

9.  School,    Indianapolis.    Ind May 

9.   Court   house,    lola,   Kan May 

9.   Library,  Franklin,   Ind May 

9.  Court  house,  Denlson,  la May 

9.   Hospital,   Brooklyn,   N.  Y -May 

9.   School,    Akron.    O May 

9.   Dormitories,   Columbus,   O May 

10.   School,   St.    Paul,    Minn May 

10.   School,    Brycelyn,    Minn May 

10.   School,   Hankinson,  N.  D May 

12.  Capitol.   Augusta.   Me May 

12.  Pub.   Bldg.,  New  York,  N.   Y May 

12.  Capitol.   Augusta.   Me May 

13.  School,    Martins    Ferry,    O May 

13.  Court    House,    La    Grange,   Ga May 

15.  Schools,   Findlav,   O May 

15.  ChHirch.    Uossville,    III May 

15.  Pub.   Bldg..   Danville.    Ill May 

15.  Bank,  Dunkerton,  la May 

15.   Bank,   Houston.    Tex May 

15.  School,   Beaumont.   Tex May 

15.   School,    Cleveland.    O May 

15.  School,    Scotch    Ridge.    O May 

16.  School,  Hempstead.  N.  Y.,  Adv.May  30. May 

16.  Jail,  etc..  Two  Harbors,   Minn May 

16.   School,   Bayonue.   N.   J May 

16.   Hospital,   Los  Angeles,   Cal May 

16.   School,  Bedford,  Ind May 

18.  School.  Dayton.  O May 

18.   I^b.  Bldg..   Sandusk.v,  O May 

22.  Church.  Topeka,  Kan May 

22.   Fire  Station.  Houston,  Tex May 

—  Hotel,    La    Crosse.    Wis May 

1.  Court   house,    Boonville.    Ind May 

1.  Court   house,   Carnesville,    Ga May 
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Jun.  8. 

Jun.  8. 

Jun.  8. 

Jun.  8. 

Jun.  8.  

Jun.  8.  Sitka.   Alaska    Apr.  25 

Jun.  9.  Washington,  D.  C : May  80      May    2, 


Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun.  5. 
Jun.  6. 
Jun.  9. 
Jun.  10. 
Jul.  10. 
Jun.  11. 
Jun.  12. 
Jun.  15. 
Jun.  15. 
Jul.    — 


MISCELLANEOUS. 

Piles,  New  York,  N.   Y May  30 

Garb.    Disp.,   Pittsburg,   Pa May  30 

St.  Cleaning,  .\llentown.  I'a May  30 

Pipe,  Richmond.    Va.,  Adv.   May  23 . .  .  May  23 

R.   R.  Work,  Columbus,  O May  16 

Garb.  Disp.,   Brooklyn.  N.  Y May  23 

Garb.  Disp.,  New  York,  N.  Y May  23 

Dredging,    Boston.    Mass May  30 

Snow  Removal.  New  York,  N.  Y May  23 

Garb.  Disp.,  New  Brighton,  N.  Y May  30 

Levee,    Covington,     Ind May  30 

Ditch.  Nevada,   la May  18 

Dredging.    Brooklyn.    N.    Y May  30 

nitch.    etc..    Beardstown,    HI May  23 

Supplies,  BTOoklyn,  N.  Y May  30 

(Jarb«ge,  St.  Joseph.  Mo May  16 

St.  Ry.   franchise.   Los  Angeles,   Cal.. May  30 

Garb.   Disp.,   Shreveport.   La May  30 

Removal  of  earth.  Camden.  N.  J May  30 

El.    Ry.    work,    Columbia.    Mo Mav  30 

'04.  R.  R.,  Oodnadatta,  So.  .Australia.  .Feb.  21 
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Railw^ay  Civil  Engineering. 

The  general  belief  of  the  public  seems  to  be 
that  the  day  is  past  when  railway  work  offers 
an  attractive  field  to  the  civil  engineer.  It  is 
true  that  the  early  locator,  with  his  guard  of 
Foldiers  or  frontiersmen  to  stand  off  the  In- 
dians, was  a  picturesque  character  no  longer  to 
be  seen,  and  without  counterpart  among  the 
members  of  the  profession  to-day.  But  in  im- 
portance and  variety  of  his  work  the  railway 
civil  engineer  of  to-day  is  on  a  par  with  his 
predecessor,  while  in  the  actual  cost  of  the  con- 
struction carried  on  from  his  plans  his  responsi- 
bilities were  never  before  equalled. 

The  early  locating  engineer  enjoyed  advan- 
tages which  do  not  lighten  the  lot  of  his  suc- 
cessor of  to-day.  Owing  to  the  novelty  of  his 
duties  and  their  hazardous  nature  when  per- 
formed on  or  beyond  the  frontier  of  civilization, 
he  became  a  character  of  some  importance. 
To-day  the  locator  is  likely  to  be  lost  to  the 
sight  and  knowledge  of  all  save  a  few  men  asso- 
ciated with  him.  He  is  out  in  the  open,  away 
from  everybody,  and  everything  he  turns  into 
the  headquarters  of  the  road  to  show  that  he 
has  earned  his  salary  is  a  set  of  note  books  and 
a  few  maps  and  profiles.  There  is  no  ponder- 
ous bridge,  towering  building  or  complicated 
machine  to  cause  the  public  to  admire  his  abil- 
ity. The  fine  red  lines  on  his  drawings  may 
indicate    the   completion    of    explorations   and 


studies  which  will  save  his  company  hundreds 
of  thousands  of  dollars  in  construction  and 
operation,  but  it  is  against  human  nature  for 
his  really  great  achievements  to  receive  from 
anyone  equal  credit  with  the  professional  man 
who  puts  up  conspicuous  structures  of  steel  and 
masonry.  It  is  the  spender  and  not  the  saver 
who  gets  attention  in  engineering  as  in  other 
fields  of  work. 

The  old  idea  of  many  men  in  the  West  was 
apparently  merely  to  connect  as  rapidly  as  pos- 
sible the  two  given  terminal  points  by  means 
of  a  line  which  did  not  exceed  at  any  place  a 
maximum  grade.  The  first  line  answering  the 
requirements  was  too  often  selected  for  con- 
struction, without  any  search  for  better  routes. 
The  results  of  this  policy  are  shown  in  the 
enormous  sums  now  being  spent  on  cut-offs,  the 
elimination  of  curves  and  the  easing  of  grades. 
Some  roads  have  apparently  learned  nothing 
from  such  experience,  and  expect  to  secure  an 
engineer  of  the  experience  and  knowledge 
needed  for  the  best  work  for  a  salary  of  $150  a 
month.  They  pay  willingly  four  or  five  times 
as  much  for  the  man  who  works  out  a  bridge 
structure  but  grudge  a  transitman's  salary  to 
the  man  whose  greatest  achievement  is  in  the 
line  of  economy  and  not  expense.  His  work 
cannot  be  accomplished  in  an  office  supplied 
with  every  convenience,- but  must  be  done  in 
the  field,  sometimes  in  arid  regions,  again  in 
the  roughest  mountains,  and  occasionally  in  the 
heavy  snows  of  a  semi-arctic  winter.  The  dan- 
gers accompanying  rough  life  in  the  brush  or 
on  the  prairie  are  merely  incidents  of  his  career. 
That  his  work  under  such  conditions  has  been 
done  well  speaks  much  for  his  faithfulness,  but 
less  for  his  business  sense. 

The  old  conditions  are  now  changing  rapidly 
for  the  better,  however,  how  rapidly  few  engi- 
neers not  engaged  in  such  work  recognize.  The 
locators  are  now  mostly  graduates  of  technical 
schools  who  are  in  this  specialty  because  of  its 
charm  to  them  and  not  because  of  their  inabil- 
ity to  secure  lucrative  engagements  in  other 
lines.  They  insist  upon  good  salaries  and  as 
good  facilities  for  their  work  as  the  conditions 
permit.  If  they  cannot  receive  the  salaries  and 
the  facilities  that  the  grade  of  their  work  merits 
they  simply  refuse  to  undertake  it.  As  a  slight 
indication  of  the  present  status  of  the  locating 
engineer  in  the  railway  world,  the  attention 
paid  to  Mr.  A.  A.  Schenck's  paper  on  railway 
location  before  the  Western  Society  of  Engi- 
neers may  be  cited.  This  paper  is  practically 
the  only  one  which  has  been  prepared  for  some 
years  on  the  fundamental  principles  and  details 
of  the  subject,  as  viewed  by  a  specialist  of  many 
years'  varied  experience.  In  some  respects  it 
is  the  most  important  railway  paper  of  the 
year,  and  it  is  a  pleasure  to  notice  that  its 
importance  was  recognized  by  the  managers  of 
some  of  the  leading  Western  railways,  who  sent 
members  of  their  engineering  staffs  to  take  part 
in  its  discussion.  For  some  reason  this  discus- 
sion was  confined  to  a  single  session,  and  the 
paper  consequently  did  not  receive  the  thorough 
sifting  it  merited,  and  which,  indeed,  the  mem- 
bers and  guests  present  were  prepared  to  give 
it.  This  is  the  more  to  be  regretted  because  so 
little  is  published  on  the  subject.  When  rail- 
way companies  are  sufficiently  interested  in  a 
paper  to  be  semi-officially  represented  at  the 
session  when  it  is  presented,  there  can  be  no 
question  as  to  its  importance  and  the  advisabil- 
ity of  a  thorough  discussion  of  its  views. 

Location  is  but  one  feature  of  the  work  of  the 
railway  civil  engineer,  and  in  the  allied  fields 
of  construction  and  maintenance  it  is  gratifying 
to  perceive  similar  marked  improvement  in  the 
conditions.  This  has  been  brought  about  in  no 
small   measure   by    the   earnest    work    of    the 


American  Railway  Engineering  and  Mainten- 
ance of  Way  Association,  a  youthful  organiza- 
tion but  one  full  of  energy  and  inspired  with  a 
high  purpose.  It  has  recently  decided  upon  a 
system  of  publishing  and  discussing  its  reports 
which  is  marked  by  sound  sense.  The  work  of 
the  Association  is  done  largely  by  committees, 
which  are  expected  to  collect  data  concerning 
designated  subjects  from  all  sources,  condense 
them  into  suitable  shape  for  comparative  exam- 
ination, and  finally  present  a  set  of  rules  or 
drawings  on  the  subjects  for  the  members  to 
adopt  as  general  standards.  It  is  needless  to 
say  that  the  discussion  of  such  important  re- 
ports, at  meetings  attended  by  representatives 
of  most  of  the  leading  lines  in  the  country,  is 
generally  prolonged  and  precludes  the  consider- 
ation of  more  than  a  few  of  them.  The  Associ- 
ation has  accordingly  decided  to  allow  no  report 
to  come  up  for  discussion  until  after  its  publica- 
tion in  the  Bulletin  at  a  date  sufficiently  ahead 
of  the  convention  to  allow  ample  time  for  its 
careful  examination.  Written  discussions  will 
be  printed  in  the  Bulletin  and  the  oral  discus- 
sions will  be  submitted  to  the  speakers  "for 
correction  of  diction  and  errors  of  reporting, 
but  not  for  the  elimination  of  remarks,"  so  that 
before  anything  is  published  in  the  "Proceed- 
ings" of  the  Association  it  will  have  been  scru- 
tinized for  mistakes  of  all  kinds  by  many  eyes. 
This  new  step  in  the  management  of  the  Asso- 
ciation's technical  work  is  based  on  such  sound 
reasons  that  it  will  unquestionably  make  the 
convention  of  next  year  more  important  than 
those  of  the  past.  The  aim  of  the  managers 
seems  to  be  the  improvement  of  the  quality  of 
the  organization's  work  without  much  regard 
to  its  quantity.  Because  of  the  present  high 
standard  of  the  best  practice  in  railway  civil 
engineering,  this  policy  is  manifestly  a  wise 
one,  for  a  hasty  discussion  of  the  many  details 
of  any  one  general  railway  topic  Is  productive 
of  little  permanent  good. 


The  Value  of  Preliminary   Studies  in 
Water  Purification  Undertakings. 


The  Sewerage  and  Water  Board  of  New  Or- 
leans has  just  issued  its  first  report  of  technical 
interest,  but  the  document  is  of  such  excep- 
tional value  that  the  delay  in  its  appearance  is 
more  than  offset  by  the  value  of  its  contents. 
When  the  subject  of  municipal  water-works  was 
brought  up  early  in  1900,  the  proposal  to  build 
an  experimental  station  for  investigating  the 
suitability  of  the  Mississippi  River  as  a  source 
of  supply  met  with  little  favor  among  the  mem- 
bers of  the  Board.  They  were  familiar  with 
the  disastroiis  results  of  the  attempt  at  filtra- 
tion made  by  the  local  water  company,  and  be- 
lieved that  it  was  poor  policy  to  waste  any 
money  on  little  laboratory  tests  when  experi- 
ments with  full-size  filters  had  brought  nothing 
but  trouble  to  the  people  who  made  them.  The 
Board  knew  that  the  Mississippi  was  as  likely 
to  be  coffee-colored  as  to  be  what  is  called  clear 
in  New  Orleans,  clearness  being  a  term  for  a 
sickly  yellowish  shade  like  that  of  circus  lemon- 
ade. Having  this  knowledge,  they  did  not  con- 
sider the  Mississippi  as  a  possible  source  of 
supply.  The  water  carries  so  much  sediment  in 
suspension  that  meters  cannot  be  used  for  more 
than  a  few  months  before  they  are  cut.  Clear 
water  can  only  be  obtained  at  present  by  storing 
the  rainfall  and  by  purchasing  mineral  water. 
But  after  discussing  the  subject  for  half  a  year, 
authority  was  reluctantly  given  for  the  con- 
struction and  operation  of  such  a  station.  .  The 
technical  details  of  that  work  are  given  on  page 
60G,  but  there  is  a  very  instructive  lesson  to  be 
drawn  from  these  experiments  which  does  not 
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need  an  accompaniment  of  chemical  tables  or  of 
engineering  plans  to  render  it  forcible. 

The  city  has  about  J10,400,000  to  spend  on 
sewerage  and  water-works.  The  sewers  will 
require  about  J4,500,000,  tne  water  mains  and 
pumps  will  cost  about  J3,4OO,000,  and  the  service 
pipes  and  bouse  drains  will  cost  $1,400,000,  leav- 
ing only  $1,000,000  for  the  construction  of 
works  to  furnish  the  necessary  water  supply. 
The  least  expensive  project  for  bringing  the 
necessary  quantity  of  unflltered  water  from 
catchment  areas  lying  north  of  Lake  Pontchar- 
train  would  cost  about  $4,000,000.  Hence  the 
Board  was  practically  left  without  any  choice 
but  the  Mississippi  as  a  source,  for  a  pumping 
and  purifying  plant  can  be  built  for  less  than 
$1,000,000,  which  will  furnish  an  excellent  sup- 
ply for  all  purposes. 

When  the  subject  was  first  investigated  by 
the  Board's  general  superintendent,  Mr.  George 
G.  EJarl,  the  Louisville  and  Cincinnati  investi- 
gations of  Mr.  George  W.  Fuller  had  been  com- 
pleted, and  they  furnished  information  which 
showed  what  was  the  best  general  method  of 
purifying  turbid  water  like  that  of  the  Missis- 
sippi. Mr.  Earl's  provisional  project  provided 
for  plain  subsidence  for  48  hours  in  reservoirs 
operated  intermittently,  then  coagulation  and  a 
second  but  shorter  period  of  auxiliary  subsi- 
dence, and  finally  rapid  filtration.  While  the 
experiments  have  proved  the  general  correct- 
ness of  this  system,  they  have  shown  that  its  de- 
tails can  be  modified  in  very  important  particu- 
lars. The  period  of  preliminary  sedimentation 
can  be  abridged  to  12  hours,  and  that  of  auxil- 
iary sedimentation  extended  to  12  hours.  This 
means  a  decrease  in  the  first  cost  of  the  plant 
amounting  to  many  times  the  expense  of  the  in- 
Testigation,  and  increase  in  the  efficiency  and 
decrease  in  the  cost  of  operation  compared  with 
the  results  which  construction  on  the  provi- 
sional plans  would  have  produced.  Moreover, 
the  experiments  have  proved  conclusively  that 
the  raw  water  of  the  Mississippi  at  New  Or- 
leans is  quite  safe  hygienically  and  any  process 
which  win  clarify  it  will  also  purify  it  satis- 
factorily. 

This  result  is  particularly  Interesting  be- 
cause there  has  been  a  belief  among  some  engi- 
neers that  the  Louisville  and  Cincinnati  inves- 
tigations have  furnished  all  the  data  necessary 
for  designing  works  for  the  purification  of  such 
turbid  streams.  On  the  contrary  the  New  Or- 
leans experiments  prove  that  a  stream  laden 
with  such  large  quantities  of  extremely  fine 
sediment  as  the  Mississippi  carries  must  be 
studied  very  carefully  before  the  final  plans  are 
adopted.  Present  knowledge  may  enable  the 
experienced  engineer  to  determine  a  general  sys- 
tem of  purification  works,  but  the  adoption  of 
details  had  best  wait  the  results  of  investiga- 
tions by  a  competent  analyst. 


Possible    Improvements    in    Mechanical 
Plant  in  Buildings. 


Several  years  ago  there  was  a  discussion  In 
this  journal,  in  which  a  number  of  prominent 
engineers  took  part,  on  the  design  of  steam 
piping  employed  in  the  mechanical  plant  of 
office  buildings.  At  that  time  but  little  atten- 
tion was  paid  to  this  piping  except  In  the  work 
done  from  plans  by  comparatively  few  engi- 
neers, and  accidents  occurred  with  unnecessary 
and  disquieting  frequency.  Mr.  A.  C.  Wal- 
worth, among  others,  drew  attention  to  the  fact 
that  a  slug  of  water  in  a  steam  pipe  was  a  pro- 
jectile as  little  to  be  deflected  from  a  straight 
path  as  the  bullet  from  a  gun,  and  when  it 
struck  it  must  inevitably  produce  unpleasant 
results.  Since  the  publication  of  this  discus- 
sion, there  has  been  marked  progress  in  the 


character  of  piping  work,  yet  it  seems  desirable 
to  call  attention  once  more  to  the  importance  of 
the  subject. 

An  engine  plant  in  an  office  building  per- 
forms such  an  important  service  that  its  safety 
should  be  assured  by  all  reasonable  precautions. 
One  of  these  precautions  is  the  prevention  of 
the  access  of  water  to  the  cylinders.  Theoretic- 
ally this  is  a  simple  matter,  but,  with  high- 
pressure  mains  in  particular,  the  practical 
working  out  of  the  problem  is  not  so  easy.  The 
water  comes  from  two  sources,  the  boiler  and 
the  mains  themselves.  The  water  that  comes 
over  from  the  boilers  is  of  trifling  amount 
unless  the  feed  is  very  poor;  this  source  of 
water  has  probably  been  exaggerated  in  the 
past.  The  water  due  to  condensation  in  the 
piping  is  the  important  feature  to  consider.  Its 
prevention  is  largely  a  matter  of  spending 
money  for  good  pipe  coverings.  The  condensa- 
tion in  a  naked  pipe  can  be  reduced  to  about 
20  per  cent,  by  applying  a  three-quarter  inch 
covering  of  several  types,  but  a  good  two-inch 
covering  of  the  best  materials  will  be  more 
durable  and  prevent  10  per  cent,  more  of  the 
condensation.  In  other  words  it  will  save  half 
of  the  condensation  ordinarily  taking  place  in 
jacketed  pipes  and  will  thus  pay  a  high  rate  of 
interest  on  its  additional  cost. 

Some  condensation  is  sure  to  occur  in  the 
steam  lines,  however,  and  it  is  important  to 
provide  means  for  its  removal.  In  the  discus- 
sion referred  to,  it  was  interesting  to  notice 
how  many  modifications  of  the  same  general 
principles  were  adopted  by  specialists  in  this 
work.  One  engineer  did  not  use  long-radius 
bends  in  offlce-building  installations  while  an- 
other employed  them  wherever  practicable.  One 
of  the  best-known  contributors  to  the  sympos- 
ium believed  in  running  up  his  connection  ver- 
tically for  2  feet  from  the  boiler  nozzle  and 
then  putting  in  an  angle  valve  and  a  horizontal 
pipe  to  the  steam  main;  another  engineer  as- 
serted that  the  valve  should  be  placed  near 
the  steam  main;  as  in  such  a  case  the 
condensation  in  a  considerable  length  of  dead 
pipe  is  saved  when  the  boiler  is  shut  off.  But 
while  there  was  this  difference  in  detail  the 
general  opinion  was  emphasized  that  more  at- 
tention should  be  paid  to  the  draining  of  the 
piping  and  the  location  of  valves  in  places 
where  they  will  not  serve  as  stop  gates  for  the 
collection  of  water  which  will  cause  trouble 
when  steam  is  again  turned  on.  Multiplicity 
of  pipe  lines  and  complexity  of  cross-connec- 
tions, which  were  once  the  fad,  are  incompatible 
with  the  best  of  service  and  are  fast  disappear- 
ing. 

Another  feature  of  boiler  room  equipment 
which  is  open  to  improvement  can  hardly  be 
classed  as  mechanical,  yet  at  times  the  wish  has 
been  expressed  that  it  was  a  mere  machine  on 
which  it  was  possible  to  place  reliance.  This 
feature  is  the  fireman.  There  are  many  sterling 
men  who  are  firemen,  but,  speaking  generally, 
it  too  often  happens  that  the  stoker  in  a  small 
plant  believes  that  his  work  is  done  when  t. 
certain  amount  of  coal  is  put  into  the  furnaces 
daily  and  a  certain  amount  of  ashes  removed. 
The  fact  that  by  the  exercise  of  Intelligence  and 
skill  he  can  save  his  employer  large  sums  does 
not  appeal  very  strongly  to  him,  for  he  probably 
feels  that  such  a  saving  will  have  no  reward  in 
the  shape  of  higher  wages.  The  actual  saving 
a  fireman  can  effect  Is  well  shown  by  some 
tests  made  by  Mr.  George  H.  Barrus.  With  a 
twelve-inch  fire  using  semi-bituminous  coal,  an 
analysis  of  flue  gases  showed  G.8  per  cent,  of 
carbonic  oxide,  1.7  per  cent,  of  free  oxygen  and 
11  per  cent,  of  carbonic  acid.  When  the  fire  was 
reduced  to  six  inches,  the  same  boiler  showed  a 
falling  oft  of  the  carbonic  oxide  to  0.5  per  cent., 


and  an  Increase  in  free  oxygen  to  3  per  cent, 
and  in  carbonic  acid  to  16  per  cent.  The  loss 
of  heat  with  the  heavy  fire,  due  to  the  imperfect 
combustion  of  the  carbon  to  carbonic  acid,  rep- 
resented 25  per  cent,  of  the  total  heat  of  com- 
bustion of  the  coal,  while  with  the  thin  bed  the 
loss  Is  less  than  2  per  cent.  Of  course  nobody 
expects  a  fireman  to  make  analyses  of  flue  gases, 
yet  a  really  intelligent  man  can  save  his  em- 
ployer large  sums  by  learning  how  to  handle 
his  fires  with  a  minimum  amount  of  coal.  The 
fireman  ought  to  know  that  his  business  is  to 
save  coal  and  not  to  burn  it. 


Notes  and  Comments. 


To  Suppress  the  Smoke  Nuisance  in  Chicago, 
efforts  along  educational  lines  are  being  made. 
A  visit  was  recently  made  to  the  University  of 
Illinois  by  members  of  the  Commercial  Club  to 
investigate  smoke-prevention  experiments  which 
are  being  carried  on.  Proper  methods  of  hand 
firing,  automatic  stokers,  fire  brick  arches,  boil- 
ers, chimneys  and  coal  received  attention,  and 
the  best  combination  of  these  for  obtaining  a 
minimum  of  smoke  were  discussed.  Attention 
was  called  to  the  fact  that  although  some  light 
smoke  was  produced  when  fires  were  forced  or 
new  ones  made,  this  did  not  resemble  the  heavy 
sooty  smoke  which  characterizes  many  of  the 
large  steam  plants  In  Chicago. 


Standing  Still  Is  sometimes  an  expensive 
luxury,  as  the  city  of  Pittsburg  is  beginning  to 
understand  when  the  project  for  filtering  Its 
water  supply  is  considered.  Several  years  ago, 
the  citizens  voted  to  spend  two  and  a  half  mil- 
lion dollars  for  this  purpose,  plans  for  the  work 
were  prepared  by  eminent  specialists,  and  bids 
were  solicited.  Since  then  nothing  has  been 
done.  The  city  Is  paying  3V4  Per  cent,  interest 
on  the  bonds  it  issued,  which  were  In  the 
amount  mentioned,  and  it  has  <o  Its  credit  from 
the  proceeds  of  the  bonds  the  sum  of  $2,218,- 
347.51,  on  which  it  receives  2  per  cent.  Interest. 
It  is  thus  losing  a  considerable  sum  in  the  dif- 
ference between  these  two  interest  charges,  and 
it  ii  also  losing  large  sums  Indirectly  through 
the  6.31  per  cent,  typhoid  fever  death  rate,  not 
to  mention  the  loss  due  to  the  sickness  of  people 
who  recover  from  this  disease.  Not  only  is 
the  general  death  rate  of  the  city  high,  19.77 
per  1,000,  but  the  percentage  of  the  deaths  due 
to  typhoid  Is  altogether  too  great,  for  in  Phila- 
delphia it  is  only  1.84,  in  Baltimore  1.36,  in 
Boston  1.26  and  In  New  York  1.03.  The  situa- 
tion strongly  Indicates  the  desirability  of  put- 
ting a  stop  to  the  Interesting  political  game  in 
the  city  long  enough  to  construct  the  filtration 
works  so  badly  needed. 


The  Town  Refuse  of  Lytham,  England,  has 
been  utilized  for  some  months  as  fuel  at  the 
pumping  plant  where  all  the  sewage  from  a  com- 
munity of  about  10,000  persons  is  raised  a  few 
feet  for  discharge  into  a  neighboring  tidal 
stream.  Centrifugal  pumps  are  employed  for 
the  purpose  and  are  run  but  a  few  hours  daily, 
so  as  to  discharge  the  sewage  during  the  ebb 
tide  only  from  storage  tanks  where  it  accumu- 
lates during  the  remainder  of  the  day.  Steam 
for  the  purpose  is  supplied  by  a  Cornish  boiler 
20  feet  long  and  GV2  feet  in  diameter,  with  a 
3%-foot  fiue.  The  refuse  is  burned  in  a  two- 
cell  destructor  of  the  Meldrum  type,  rated  at 
17  tons  per  day;  the  amount  actually  burned 
has  been  about  10  tons.  The  stack  is  a  lO'W 
one,  as  forced  draft  is  employed.  This  is  an 
unusual  feature  of  destructor  plants  and  might 
be  open  to  criticism  where  precautions  are  not 
taken  to  catch  all  particles  of  unconsumed  ref- 
use.    In    this   Installation    the   flues   from   the 
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destructor  to  the  boiler  and  from  the  latter  to 
the  stack  are  long  and  provided  with  several 
sharp  turns,  and  in  the  passage  between  the 
boiler  and  the  stack  there  is  a  device  for  heat- 
ing the  air  used  in  the  blast,  so  that  it  is  not 
surprising  to  learn  that  no  objections  of  this 
nature  have  been  raised  against  the  satisfactory 
working  of  the  plant.  The  installation  is  par- 
ticularly interesting  just  now,  on  account  of 
the  newspaper  notoriety  given  to  one  of  the 
New  York  officials  who  has  been  conducting 
some  crude  experiments  to  demonstrate  that  ref- 
use has  a  fuel  value.  The  Lytham  plant  ts 
merely  the  latest  of  a  considerable  number  in 
Great  Britain  where  the  town  refuse  is  em- 
ployed for  raising  steam. 


indicate  that  the   process   is   very    successful 
when  its  low  cost  Is  considered. 


A  Course  in  Fire  Protection  Engineering, 
leading  to  the  degree  of  bachelor  of  science,  has 
been  established  by  the  Armour  Institute  of 
Technology  in  Chicago.  It  will  be  under  the 
direction  of  Prof.  Fitzhugh  Taylor,  formerly 
engineer  of  the  Underwriters'  Laboratories  in 
the  same  city,  and  will  be  a  full  four-year 
course.  The  special  instruction  seems  to  be 
three  hours  a  week  during  the  second  year  in 
the  chemistry  of  fire  protection,  eight  hours  dur- 
ing the  third  and  fourth  years  in  fire  protection 
engineering,  and  eight  hours  during  the  fall  and 
winter  terms  of  the  fourth  year  in  schedule  rat- 
ing, special  hazards,  underwriters'  requirements 
and  insurance  practice. 


The  Prevention  of  Contaminated  Water  be- 
ing furnished  for  domestic  consumption  is  the 
subject  of  a  recently  approved  law  in  New 
Hampshire.  It  provides  that:  "Whenever  the 
state  board  of  health,  upon  investigation,  be- 
come satisfied  that  a  well,  spring,  or  other  sup- 
ply of  water,  used  for  domestic  purposes,  has 
become  polluted  so  as  to  endanger  the  public 
health  they  are  authorized  to  prohibit  the  per- 
son or  corporation,  owning  or  controlling  said 
supply,  from  furnishing  such  water  for  domes- 
tic purposes,  until  they  become  satisfied  that 
said  water  supply  has  been  purified  and  made 
fit  for  domestic  use.  Any  person  or  corpora- 
tion official  or  agent  violating  the  order  of  the 
board  shall  be  punished  by  a  fine  of  not  less 
than  $100  and  not  exceeding  $1,000  for  each  and 
every  day  they  continue  to  furnish  water  for 
domestic  purposes  after  the  order  of  the  board 
has  been  served  upon  them." 


Dragging  Clay  Roads  is  a  method  of  main- 
tenance which  is  now  in  great  favor  in  Mis- 
souri and  attracting  so  much  attention  that  the 
State  Board  of  Agriculture  has  published  a  42- 
page  bulletin  concerning  it.  The  drag  was  in- 
troduced by  Mr.  D.  Ward  King,  of  Maitland, 
and  is  merely  a  split  log  10  or  12  inches  in 
diameter  and  about  10  feet  long,  pinned  to- 
gether by  cross  bars  so  that  the  two  pieces  are 
about  30  inches  apart  and  both  have  their  flat 
surfaces  to  the  front.  The  team  is  hitched  to 
the  drag  so  that  it  moves  the  dirt  toward  the 
center  of  the  road.  The  directions  given  by 
Mr.  King  for  using  this  rude  scraper  to  im- 
prove a  clay  road  are  very  simple.  The  work 
Is  done  after  every  heavy  rain,  and  when  the 
road  is  in  a  bad  condition  to  begin  with,  the 
first  scraping  should  start  when  part  of  the 
surface  is  pretty  wet.  The  first  scraping  is 
done  by  running  the  drag  down  the  road  over 
one  rut  and  back  over  the  other  one.  The  next 
trip,  which  must  wait  for  another  good  rain 
before  it  can  take  place,  will  cover  a  somewhat 
wider  strip  of  the  surface,  and  after  a  year's 
dragging  the  clay  wiU  be  worked  into  a  fairly 
uniform  and  hard  surface  with  a  good  crown 
In  the  center  to  shed  the  water.  The  results 
from  such  scraping  in  many  parts  of  the  Stato 


The  Proper  Care  of  Elevators  is  a  subject 
which  seems  about  ripe  for  a  careful  and  pains- 
taking investigation.  A  modern  high-speed 
passenger  elevator  is  a  piece  of  mechanism  that 
represents  years  of  careful  thought  by  engineer- 
ing experts  and  the  expenditure  of  considerable 
sums  in  experiment.  It  is  not  a  simple  device 
and  its  adjustment  is  not  to  be  entrusted  to  a 
jobbing  repair  man.  The  passenger  traffic  in 
the  elevators  in  some  large  office  buildings  will 
mount  up  to  a  surprising  figure,  comparing 
with  the  railway  traffic  of  numerous  companies 
whose  reputation  as  common  carriers  is  na- 
tional. The  railways  have  careful  tests  by 
which  the  fitness  of  the  men  who  run  their 
trains  is  definitely  determined  before  the  lives 
of  passengers  are  entrusted  to  their  care.  Both 
the  state  and  the  federal  governments  throw 
similar  safeguards  about  the  passengers  who 
travel  by  water.  But  the  man  or  woman  who 
steps  into  an  elevator  is  without  any  such  pro- 
tection. The  elevators  are  inspected  at  stated 
intervals,  but  this  occasional  examination  is  not 
to  be  compared  with  the  inspection  of  the  loco- 
motives or  the  marine  engines  which  furnish 
other  classes  of  transportation  service.  The 
companies  building  elevators  recognize  this  fact 
by  making  their  installations  as  nearly  auto- 
matic as  possible,  but  it  may  be  questioned 
whether  the  public  welfare  does  not  demand 
some  kind  of  oversight  or  test  of  the  men  who 
are  in  charge  of  this  part  of  the  mechanical 
equipment  of  these  crowded  office  buildings. 
The  number  of  accidents  up  to  the  present  time 
has  been  small,  but  this  is  no  proof  that  with 
increasing  age  the  plants  will  not  develop  fatal 
weaknesses  which  will  not  be  revealed  by  the 
occasional  inspection  of  insurance  companies 
and  the  perfunctory  examination  of  elevator 
runners  only  superficially  acquainted  with  the 
appliances. 


The  Importance  of  Good  Inspection,  concern- 
ing which  a  few  statements  by  Mr.  Nelson  P. 
Lewis  were  printed  last  week,  was  emphasized 
by  a  recent  occurrence  which  The  Engineering 
Record  is  not  yet  at  liberty  to  explain  in  detail. 
A  careful  engineer,  having  an  excellent  office- 
system  of  checking  all  designs  to  reduce  to  a 
minimum  the  chances  of  mistakes,  planned  a 
concrete-steel  structure  containing  no  details  of 
intrinsic  novelty,  although  of  unusual  general 
character.  The  construction  was  let  to  a  con- 
tractor experienced  in  such  work,  for  which  he 
had  acquired  an  enviable  reputation.  During 
its  progress,  the  engineer's  inspector  was  called 
away  from  the  concrete-steel  work  for  most  of 
the  time,  as  the  party  for  whom  the  enterprise 
was  being  constructed  objected  to  paying  for  an 
adequate  resident  engineering  force  and  there- 
by rendered  the  supervision  somewhat  perfunc- 
tory. The  contractor's  foreman  was  a  man  of 
good  reputation,  and  was  directed  by  his  em- 
ployer to  follow  out  the  engineer's  specifications 
and  directions  absolutely,  without  any  protest. 
During  the  progress  of  the  work  a  number  of 
poor  places  were  discovered  which  the  con- 
tractor was  as  anxious  to  make  good  as  the 
engineer  was  to  have  him  do  so.  A  test  was 
made  of  the  completed-structure  a  few  days  ago 
and  it  was  a  pretty  bad  failure.  Investigation 
indicated  that  the  concrete  was  of  the  quality 
put  down  for  pavement  foundations  where  com- 
petition is  severe  and  supervision  slight  on  the 
part  of  the  city.  Samples  showed  a  lack  of 
homogeneity  which  would  be  fatal  to  any  con- 
crete-steel structure:  they  were  full  of  honey- 
comb spaces  and  occasional  voids  a  quarter  of 
an  inch  in  diameter.     The  material  was  wholly 


unsuited  for  its  purpose  and  the  failure  of  the 
work  was  inevitable.  This  Is  a  case  Illustrat- 
ing precisely  the  comment  made  last  week  on 
Mr.  Lewis's  statements.  The  reliable  contractor 
desires  the  most  thorough  inspection  as  much 
as  the  engineer,  and  it  is  probable  that  on  this 
piece  of  work  the  absence  of  Inspection  was  the 
immediate  cause  of  the  failure.  The  con- 
tractor acknowledges  his  responsibility  for  the 
failure  and  is  taking  every  step  in  his  power  to 
remedy  the  trouble  which  the  delay  in  the  com- 
pletion of  the  work  will  entail.  He  probably 
relied  upon  the  inspector  to  see  that  the  fore- 
man did  the  work  in  accordance  with  the  speci- 
fications, and  as  the  foreman  was  without  the 
advice  of  a  resident  engineer  he  put  in  the  con- 
crete to  the  best  of  his  knowledge,  which  proved 
to  be  of  the  paving  foundation  type. 


Merchantable  Water,  if  that  term  may  be  bor- 
rowed from  the  lumberman,  is  the  subject  of  a 
decision  by  the  Court  of  Appeals  of  Kentucky 
which  would  be  amusing  were  it  not  serious. 
There  has  been  litigation  for  some  time  be- 
tween the  city  of  Harrodsburg  and  the  local 
water  company,  and  the  decision  in  question,  73 
S.  B.  Rep.  1,032,  settles  the  question  whether 
the  company  is  to  receive  back  pay  for  a  sup- 
ply for  domestic  and  fire  protection  purposes. 
The  character  of  the  supply  is  best  indicated 
by  extracts  from  the  court's  decision:  "From 
three  to  six  months  in  the  year  the  water  was 
foul,  stagnant,  impure,  unfit  for  drinking  and 
bathing  purposes,  and  when  streets  or  yards 
were  sprinkled  with  it  they  gave  forth  foul  and 
offensive  odors;  none  of  the  citizens  drank  It 
during  these  times  or  used  it  for  cooking  pur- 
poses; few  bathed  in  it."  While  its  quality 
was  thus  not  wholly  above  reproach,  there  were 
objections  raised  as  to  the  quantity,  as  the 
court  states  "the  standpipe  was  not  sufficiently 
elevated  or  it  was  not  kept  full  of  water,  so  as 
to  create  the  pressure  required  by  the  contract 
to  extinguish  Are."  As  to  the  reason  lor  the 
defects  in  the  quality  of  the  supply,  it  is  merely 
necessary  to  furnish  another  quotation  from 
the  same  source:  "The  water  did  not  run  in 
the  Salt  River  during  the  dry  season  of  the 
year,  and  stood  in  pools,  and  the  water  com- 
pany erected  a  dam  across  the  river  to  accumu- 
late water  sufficient  for  its  purpose,  which 
caused  the  pools  to  extend  several  miles  up- 
stream, in  which  stock  of  all  kinds  entered  and 
stood  and  the  carcasses  of  dead  animals  accu- 
mulated, and  the  filth  from  the  farms  and  build- 
ings above  was  washed  into  it,  and  the  mud 
and  slime  accumulated  in  it."  The  company 
had  contracted  to  furnish  pure  and  wholesome 
water  in  ample  quantity  for  fire  protection  as 
well  as  other  purposes,  and  these  extracts  from 
the  court's  decision  indicate  that  full  compli- 
ance with  the  contract  could  hardly  be  claimed. 
But  the  company  had  spent  a  large  sum  on  its 
works,  and  so  the  Kentucky  cadi  has  rendered 
the  following  curious  decision:  "The  company 
has  not  complied,  in  substance  and  effect,  with 
its  contract,  and  it  would  be  Inequitable  and 
unjust  to  compel  the  city  to  pay  the  full  con- 
tract price  for  the  water  furnished  by  the  com- 
pany. On  the  other  hand,  the  water  furnished 
by  the  company  has  been  of  considerable  benefit 
to  the  city,  and  the  company  has  not  intention- 
ally failed  to  comply  with  its  contract,  but  it 
has  been  slow  in  using  its  means  to  obtain  the 
character  of  water  it  contracted  to  furnish,  and, 
until  it  does  substantially  comply  with  its  con- 
tract in  these  respects,  it  should  only  be  al- 
lowed to  recover  a  reasonable  price  for  such 
water  as  it  has  furnished."  The  case  has, 
therefore,  been  remanded  to  the  lower  courts 
for  a  decibion  as  to  merchantable  grade  of  the 
supply  and  the  amount  the  city  should  pay  for  it. 
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Section  4.  New  York  Rapid  Transit  R.  R. 
Past  I. — ESxcAVATiKG  and  Timbering. 


Section  4,  Division  1.  of  the  New  York  Rapid 
Transit  Railroad  extends  north  about  2,000  feet 
on  Park  Avenue  from  Thirty-fourth  Street  to 
Forty-first  Street.  It  has,  for  the  full  length, 
two  separate  double-track,  concrete  lined,  rock 
tunnels  driven  below  the  existing  double-track 
street  car  tunnel.  The  tunnels  are  of  the  same 
grade  and  have  a  maximum  depth  of  about  60 
feet  below  the  street  surface;  their  alignments 
are  not  parallel  horizontally  nor  symmetrical 
with  that  of  the  street  car  tunnel,  but  converge 
*t  the  north  end  and  are  nearer  to  the  east 
than  the  west  curb  line  of  the  street.  The 
separate  excavations  are  about  20  feet  high,  28 
feet  wide,  and  6  feet  apart  in  the  clear  at  the 
south  end  and  20  feet  apart  at  the  north  end. 
The  minimum  distance  between  the  roof  of  the 
Rapid  Transit  tunnel  and  the  floor  of  the  street 
car  tunnel  is  about  5  feet,  and  the  maximum 
distance  is  about  15  feet.  At  some  points  the 
relative  positions  of  the  tunnels  are  nearly  sym- 
metrical with  their  center  lines,  as  shown  in  the 
general  cross  sections,  and  at  others,  one  of  the 
Rapid  Transit  tunnels  is  half  way  underneath 
the  street  car  tunnel  and  the  other  one  almost 
entirely  bej'ond  it.  The  total  amounts  of  re  k 
excavation  and  concrete  lining  involved  In  the 
original  estimates  are  respectively  about  60,000 
and  15,000  cubic  yards. 

Shafts  were  sunk  at  Thirty-fourth  Street  and 
at  Forty-first  Street  at  each  end  of  each  tunnel, 
and  excavation  was  commenced  from  all  of 
them,  towards  Thirty-seventh  Street,  late  in 
1900  and  early  in  1901.     The  work  was  carried 
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The  Strata  were  inclined  about  45  degrees  down- 
wards to  the  west,  and  in  some  places  had  open 
seams  between  them,  which  were  filled  with 
earth  and  water  or  micaceous  substances,  mak- 
ing very  slippery  surfaces.  Great  care  was 
taken  in  all  the  operations,  blasting  was  done 
with  caution  and  usually  with  light  charges, 
and  the  excavation  was  promptly  timbered 
wherever  there  were  indications  of  bad  rock. 
In  this  way  the  work  was  carried  on  success- 
fully until  the  bottom  headings  from  the  south 
end  of  the  east  tunnel  met  the  top  headings 
from  the  north  end  of  the  same  tunnel,  between 
Thirty-eighth  and  Thirty-ninth  Streets,  and  the 
final  blast  shattered  the  rock  between  the  two. 


ftet  and  opening  up  an  Irregular  pit  to  the  sur- 
face of  the  street,  which  produced  a  slight  de- 
pression and  seriously  injured  adjacent  build- 
ings, as  described  in  The  Engineering  Record 
of  March  20,  1902.  The  tunnel  was  obstructed 
by  a  heterogeneous  mass  of  large  and  small 
rock,  sand,  earth,  broken  pipes,  timbers,  etc., 
through  which  an  irregular  opening  about  4  feet 
square  existed  from  end  to  end  in  the  upper  part 
of  the  west  side  and  gave  access  to  a  length  of 
about  200  feet  of  the  north  part  of  the  south 
heading  up  to  a  point  where  it  communicated 
with  the  south  end  of  the  north  upper  heading, 
thus  making  a  chamber  which  was  Inaccessible, 
except  through   the   narrow   openings   at   each 
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Excavating,  Timbering  and  Concreting,  Park  Avenue  Tunnel. 


on  at  first  with  top  headings  in  the  north  ends 
of  both  tunnels  and  in  the  south  end  of  the  west 
tunnel,  and  with  a  bottom  heading  at  the  south 
end  of  the  east  tunnel.  Afterwards  the  system 
In  the  south  end  of  the  west  tunnel  was  also 
changed  to  a  bottom  heading  which  was  main- 
tained until  the  excavation  there  was  completed. 
The  methods  of  work,  the  plant  installed,  and 
the  organization  were  described  and  illustrated 
In  The  Engineering  Record  of  June  29,  1901. 

The  rock  was  found  very  irregular  and  treach- 
erous, much  of  it  being  soft  and  shaky  and 
rapidly  weathering  so  as  to  be  very  dangerous. 


opening  up  communication  from  one  end  of  the 
tunnel  to  the  other.  Work  of  widening  the  tun- 
nels to  the  full  section  and  removing  the 
benches  was  then  carried  on,  and  special  pre- 
cautions were  observed  in  taking  down  the 
upper  bench  of  the  east  tunnel  by  the  use  of 
very  light  charges  to  prevent  shattering  the 
rock  beyond  the  limits  of  the  excavation.  While 
the  work  was  in  this  stage,  a  section  of  rock 
about  80  feet  long  became  loosened  on  its  in- 
clined bed  and  slid  into  the  east  tunnel  between 
Thirty-seventh  and  Thirty-eighth  Streets  nearly 
filling  it  with  debris  for  a  length  of  about  100 


end.  Steps  were  Immediately  taken  to  Insure 
the  safety  of  the  adjacent  buildings  and  to  pre- 
vent further  disturbance  in  the  tunnel.  Ver- 
tical transverse  bulkheads  were  built  as  close 
as  possible  to  the  debris  at  both  ends,  thus 
enclosing  the  damaged  section  with  solid  timber 
walls,  which  had  12xl2-inch  vertical  posts  3  feet 
apart,  securely  wedged  at  top  and  bottom  and 
braced  with  two  or  three  outside  rakers  wher- 
ever they  could  be  set,  as  indicated  in  the 
diagram  marked  Location  of  Rock  Slide.  The 
inside  faces  of  these  posts  were  sheathed  with 
horizontal  tongued  and  grooved  planks  2  and  3 


June  6,  1903. 


THE     ENGINEERING     RECORD. 


597 


inches  thick,  which  were  successively  added 
from  the  bottom  upwards  as  fast  as  the  open 
spaces  between  the  bulliheads  could  be  packed 
with  dry  rubble  which  was  filled  in  solid  to  the 
roof,  excepting  where  the  passageway  was  left 
through  the  debris  on  the  west  side. 

Then  2-inch  vertical  pipes  were  driven  down 
from  the  surface  of  the  ground  in  the  street  to 
different  levels  below  the  tunnel  roof  and 
through  them  very  thin  cement  grout  was 
forced  by  four  men  operating  a  Douglas  hand 
pump  to  its  maximum  pressure,  probably  more 
than  100  pounds  per  square  inch.  Twenty-four 
similar  horizontal  pipes  were  inserted  through 
the  bulkheads,  some  of  them  being  driven  10 
feet  beyond,  and  through  them  grout  was  forced 
In  the  same  way  until  the  pumps 
were  worked  to  a  standstill.  Men 
also  entered  the  narrow  passage- 
way between  the  bulkheads  and 
screwing  flexible  hose  to  the  pipes 
'njected  the  grout  wherever  a  crack 
or  cavity  could  be  discovered.  Some 
grout  escaped  into  a  broken  sewer 
and  had  to  be  cleaned  out;  but  the 
most  of  it  was  filled  between  the 
interstices  of  the  stones  and  made 
a  solid  mass  which  soon  set  hard, 
but  did  not  bond  with  the  broken 
stone  or  with  the  sides  of  the  tun- 
nel on  account  of  the  dirt  and  rub- 
bish contained  there.  In  all  about 
2,000  barrels  of  Portland  and  Rosen- 
dale  cement  were  used,  and  a  force 
of  four  or  five  men  was  occupied 
for  four  weeks  on  the  grouting,  at 
the  end  of  which  time  the  passage 
between  bulkheads  had  been  re- 
duced to  such  small  dimensions 
that  it  was  only  possible  to  crawl 
through  it  with  difficulty.  The 
grout   and    rubble   work    filled    the 


3-3  were  built  in  them,  that  on  the  east  side 
of  the  tunnel  being  made  of  double  thickness 
to  resist  the  possible  thrust  from  the  inclined 
rock  strata. 

After  the  side  walls  were  built  a  central  top 
heading  4  was  driven  lull  length  and  heavily 
timbered  and  lagged.  At  the  north  bulkhead 
transverse  drifts  5-5,  shown  in  sectional  plan 
KK  and  section  EE,  were  then  run  from  drift  4 
in  both  directions  to  the  full  width  of  the  fin- 
ished excavation,  and  from  them  the  excava- 
tion was  carried  south,  widening  the  upper  part 
of  the  tunnel  above  the  grouted  mass  to  its  full 
required  dimensions.  This  was  very  slowly 
and  carefully  accomplished  by  series  of  approx- 
imately  horizontal   2-inch    holes    5    feet   deep 


Temporary  Timbering  near  Rock  Slide. 


and  did  not  leave  space  for  a  concrete  car.  All 
the  concrete  was  shoveled  from  the  cars  on  to 
the  lowest  passing  platform  (shown  also  in 
longitudinal  section  YY),  and  thence  filled  In 
behind  the  center  for  the  top  of  the  side  wall. 
When  this  was  completed,  concrete  was  passed 
from  this  platform  to  the  next  higher  platform 
from  which  another  portion  of  the  roof  arch 
could  be  reached.  Finally  the  concrete  for  the 
crown  of  the  arch  had  to  be  shoveled  a  third 
time  from  the  second  platform  to  the  third  plat- 
form in  the  top  heading,  whence  it  was  pushed 
back  longitudinally  to  fill  the  crown  of  the  arch, 
or  was  thrown  over  for  use  on  the  east  side 
wall  and  east  half  of  the  arch,  which  could  not 
be  supplied  from  the  east  heading.  After  the 
completion  of  the  roof,  the  grouted 
material  between  the  side  walls  was 
easily  removed  and  the  concrete 
invert  built  with  ordinary  methods. 
This  difiicult  and  tedious  work  was 
commenced  in  May  and  it  required 
until  December  to  complete  the  80 
linear  feet. 

Immediately  after  the  rock  slide, 
the  200  feet  of  bottom  heading, 
which  had  been  driven  north  of  the 
damaged  section  of  the  east  tunnel, 
was  timbered  with  temporary  12x 
12-inch  vertical  posts  and  caps  8 
feet  apart,  as  indicated  in  the  dia- 
gram of  Location  of  Rock  Slide. 
Adjacent  to  this  section  100  feet  of 
the  south  end  of  the  top  heading 
was  permanently  timbered  in  the 
usual  way,  and  about  125  feet  north 
of  it  was  temporarily  timbered  with 
bents  consisting  of  a  cap  and  two 
posts.  The  timber  for  this  bottom 
heading,  adjacent  to  the  rock  slide, 
was  carried  through  the  top  head- 
ing at    the    north    end  of  the  tun- 


Air  Connections  for  Drills  in  Heading. 


Drilling  First  Round  in  Heading. 


tunnel  so  solidly,  and  the  pit  above  it  was 
BO  well  closed  by  earth  dumped  in  from  the  top, 
that  no  other  settlement  in  the  street  or  ad- 
jacent buildings  was  appreciable,  and  after  the 
grout  was  well  hardened,  operations  were  com- 
menced in  re-excavating  the  tunnel  and  com- 
pleting the  required  section  at  this  point  by 
soft  ground  methods.  Two  bottom  headings. 
1-2,  as  shown  in  section  DD  were  first  driven 
and  timbered  with  12x1 2-inch  vertical  posts 
and  caps  about  4  feet  apart.  These  were 
lagged  with  horizontal  2-inch  planks  on  the 
roof  and  on  the  sides,  as  indicated  in  the 
diagram,    and    permanent   concrete   side   walls 


which  were  drilled  from  the  center  outwards 
with  burdens  of  from  5  to  20  inches.  The  exca- 
vation was  made  in  sections  A,  B,  C  of  succes- 
sive transverse  strips  numbered  1,  2,  3,  etc.  As 
fast  as  the  excavation  was  made  the  roof  was 
thoroughly  braced  with  single  posts  and  cap 
pieces  set  on  the  concreted  mass,  and  the  re- 
mainder of  the  side  walls  and  the  roof  arch  was 
concreted  in  sections  from  5  to  9  feet  long.  All 
the  concrete  was  brought  from  the  south  shaft 
through  the  No.  1  heading  on  the  west  side 
where  the  passageway  was  4  feet  wide.  On  the 
other  side  the  passage  was  reduced  to  2  feet  on 
account  of  the  extra  thickness  of  the  side  wall 


nel  and  lowered  down  through  the  opening 
between  it  and  the  bottom  heading,  which 
was  an  awkward  and  difiicult  operation. 
At  one  time  an  incline  was  built  at  the  north 
end  of  the  lower  bench  in  the  tunnel  and  the 
timber  cars  were  pulled  up  by  a  hoisting  engine. 
The  timber  bents  were  very  irregular,  but 
generally  consisted,  as  shown  in  section  AA, 
of  one  low  bent  on  the  east  side  which  sup- 
ported the  main  part  of  the  roof  and  a  much 
higher  narrow  bent  adjacent  to  it  with  its  cap 
wedged  up  in  the  irregular  opening  in  the  roof, 
besides  which  there  were  inclined  posts  to  sup- 
port the  roof  on  the  west  side  and  allow  clear- 
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ance  for  the  narrow  gauge  service  track,  which 
had  a  very  crooked  alignment,  to  clear  the 
Irregular  spacing  of  the  posts  and  bents.  After 
the  timbering  was  completed,  the  remainder  of 
the  lower  bench  north  of  Thirty-eighth  Street 
was  removed  in  the  usual  way,  giving  access  to 
the  200  feet  of  lower  heading  north  of  the  rock 
slide.  Here  the  excavation  was  first  widened 
to  its  full  dimensions  on  the  east  side  for  a 
height  of  about  10  feet,  and  the  side  wall  was 
built  there  and  afterwards  the  side  wall  on  the 
west  side  was  built,  all  materials  and  concrete 
being  handled  by  cars  on  the  west  side. 

This  work  was  very  slow  on  account  of 
the  obstruction  made  by  the  unusually  heavy 
timbering,  which  occupied  a  large  portion  of 
the  original  lower  heading  and  left  insufficient 
working  room.  This  heading  had  been  filled 
with  water  most  of  the  time  for  six  months 
Blnce  the  rock  slide,  when  it  had  been  inaccessi- 
ble, and  the  roof  and  walls  were  disintegrated 
and  in  danger  of  falling,  so  that  it  was  consid- 
ered dangerous  to  remove  the  timbering  when 
the  upper  bench  was  excavated. 

When  the  side  walls  were  built  the  concrete 
floor  was  carried  down  to  the  solid  rock  at  an 
average  depth  of  2  feet  above  sub-grade,  and 
was  extended  5  feet  beyond  the  inner  face  of 
the  wall  so  as  to  provide  berms  on  which  to  lay 
service  tracks  each  side  of  the  tunnel.  On  the 
Inner  edges  of  these  berms  and  on  the  bottom 
of  the  excavation  between  them,  timber  sills 
were  laid  on  which  were  built  transverse  timber 
cribs  about  3  feet  apart  in  the  clear  with  4  feet 
clearance  between  them  and  the  side  walls,  as 
shown  in  sections  BB  and  ZZ.  Thes^  cribs 
were  built  from  the  north  and  south  ends 
towards  Thirty-eighth  Street  under  the  tempor- 
ary bents. 

Transverse  timbers  reaching  from  the 
center  of  the  tunnel  to  both  sides  were  sup- 
ported on  the  cribs  and  on  the  tops  of  the  side 
wall,  with  longitudinal  pieces  wedged  up  tight 
against  the  roof,  carrying  in  some  places,  lag- 
ging which  closed  the  bottom  of  the  central  roof 
cavity  and  supported  filling  packed  in  tightly. 
(To  be  continued.) 


Neals  Shoals  Power  Plant. 


A  low-head  water-power  development,  having 
a  dam  with  a  900-foot  rollway,  is  now  being 
developed  at  Neals  Shoals  on  the  Broad  River, 
about  11  miles  from  Union,  S.  C,  for  the  Union 
Manufacturing  &  Power  Company.  Messrs. 
W.  B.  Smith  Whaley  &  Company,  of  Columbia, 
8.  C,  are  engineers,  and  Mr.  George  O.  Temey, 
of  Spartanburg,  S.  C,  is  contractor  for  the 
work. 

The  plant  Is  of  the  type  having  the 
power  house  at  one  end  of  the  dam,  and  the 
dam  is  to  be  of  rubble  masonry  construction, 
24  feet  high  and  23%  feet  thick  at  the  bottom. 
Its  top,  which  will  be  of  concrete,  is  designed 
with  a  plane  of  approach  of  about  37  degrees 
to  the  horizontal,  a  rollway  at  crest  with  an 
8-foot  radius,  a  downward  sloping  plane  8.61 
Inches  to  1  foot  vertical  drop  and  a  curve  at  the 
toe  on  a  7%-foot  radius.  There  are  to  be  sand 
or  flood  gates  at  each  end  of  the  dam. 

A  pond  10  miles  long  and  protection  of 
the  power  house  during  times  of  high  water 
win  require  the  construction  of  two  earth  dams 
about  200  yards  upstream  from  the  power-house. 
The  main  generating  machinery  will  comprise 
four  1,300-kllowatt  three-phase  12,000-volt 
General  Electric  alternators,  each  direct  con- 
nected to  run  at  133  revolutions  per  minute  to 
two  pairs  of  horizontal  turbines.  The  mini- 
mum flow  of  the  river  is  said  to  be  1,500  cubic 
feet  per  second. 
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The  Power  Plant  of  the  Neversink  Light 
and  Power  Company. 

For  the  supply  of  electric  current  for  lighting, 
power  and  railway  purposes  in  the  towns  of 
Monticello,  Middletown  and  Port  .lervis,  N.  Y., 
a  water  power  plant  has  been  built  in  Sullivan 
County  at  a  spot  locally  known  as  Rose's  Point 
and  situated  at  the  crossing  of  the  old  Dela- 
ware and  Hudson  Canal  over  the  Neversink 
River.  The  builders  of  the  plant  were  fortunate 
in  securing  the  use  of  a  part  of  the  canal,  which 
has  been  condemned  for  transportation  pur- 
poses, and  by  a  moderate  expenditure  for  re- 
pairing and  deepening,  were  able  to  convert  It 
into  a  storage  reservoir  to  assist  in  supplying 
the  plant  during  its  peak  loads  and  the  dry 
seasons.  The  regular  supply  of  water  is  divert- 
ed from  the  Neversink  River  at  a  point  about 
one  mile  above  the  power  house  and  is  con- 
veyed through  a  feeder  canal  about  20  feet 
wide  at  the  rate  of  about  400  cubic  feet  per 
second  in  ordinary  seasons.  The  course  of  the 
river  and  feeder,  the  location  of  the  power 
house  and  the  provision  for  storing  water  are 
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roof,  is  of  the  Ransome  patent  concrete-steel 
construction,  and  was  erected  under  the  super- 
vision of  the  Ransome-Smith  Company,  of  New 
York.  It  is  approximately  40x60  feet  in  area 
and  45  feet  high.  The  water  In  the  forebay 
stands  within  2  feet  of  the  top  of  the  wheel 
chambers,  which  it  enters  after  passing  through 
a  set  of  inclined  racks  consisting  of  3xi4-inch 
iron  bars  placed  edgewise  2  inches  apart  on 
centers.  In  the  front  wall  of  the  wheel  cham- 
bers are  several  passages  each  controlled  by 
wooden  gates  operated  by  crabs  on  top  of  the 
masonry.  Two  of  the  wheel  chambers  each 
contain  a  pair  of  27-inch  horizontal  S.  Morgan 
Smith  Company's  McCormick  turbines  direct- 
connected  to  a  300-kilowatt  alternator,  and  a 
single  15-inch  wheel  of  the  same  make  and  pat- 
tern connected  to  a  30-kilowatt  exciter.  The 
third  chamber  will  later  contain  another  pair 
of  27-inch  wheels  to  drive  an  additional  300- 
kilowatt  alternator,  and  since  any  two  are  capa- 
ble of  carrying  the  full  load  there  will  always 
be  a  reserve  unit  for  emergency.  The  exciting 
equipment  is  already  in  duplicate  as  either  of 
the  30-kilowatt  direct-current  dynamos  is  capa- 
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shown  on  the  accompanying  map.  The  reser- 
voir canal,  which  embraces  two  storage  ponds, 
as  indicated,  extends  back  from  the  power 
house  in  a  crooked  path  nearly  two  miles  long 
and  is  stopped  at  the  upper  end  by  an  earth 
cut-off  dam.  The  feeder  canal  runs  along  the 
side  of  a  hill  in  cut  and  fill. 

In  order  to  get  a  sufficient  head  It  was  neces- 
sary to  dam  the  river  near  the  feeder  inlet, 
since  the  tail  race  wastes  back  into  the  river. 
The  dam  is  of  concrete,  188  feet  long  and  10 
feet  high.  The  flow  of  water  to  the  plant  is 
controlled  at  the  upper  end  of  the  feeder  by 
three  headgates  set  In  a  concrete  structure  and 
operated  by  the  usual  form  of  crabs.  Ordi- 
narily about  1,000  horse-power  can  be  developed 
continuously  from  the  river,  but  with  the  assist- 
ance of  the  reservoir,  which  is  refilled  during 
the  periods  of  light  loads,  an  overload  amount- 
ing to  1,500  horse-power  may  be  carried  for  6 
hours. 

The  power  house  Is  shown  in  plan  and  sec- 
tional elevation  by  accompanying  drawings. 
The  building  throughout,  including  girders  and 


ble  of  exciting  all  three  of  the  large  alternators. 
One  of  the  large  double  turbine  units  is  regu- 
lated by  a  Sturgess  governor  and  the  other  by 
a  Lombard,  and  since  the  wheels  are  set  in 
open  chambers,  nearly  perfect  regulation  Is 
possible.  The  head  of  water  in  the  chambers 
is  about  23  feet,  which  with  the  17-foot  draft 
tube  below  each  turbine,  gives  a  total  fall  of 
40  feet.  The  steel  flume-heads  are  built  in  the 
concrete-steel  wall  which  separates  the  wheel 
chambers  from  the  dynamo  room.  The  shafts 
of  the  wheels  project  through  the  flume-heads 
and  by  means  of  flexible  couplings  are  direct- 
connected  to  the  alternators  and  exciters.  The 
alternators  are  three-phase,  600-volt,  60-cycle 
machines  driven  at  300  revolutions  per  minute, 
and  the  exciters  are  125-volt  direct-current  ma- 
chines runntng  at  800  revolutions.  The  electri- 
cal apparatus  In  the  power  house  is  all  of  the 
General  Electric  Company's  manufacture. 

There  are  seven  transformers  of  100-kilowatt 
capacity  each,  for  increasing  the  voltage  to  10,- 
000  preparatory  to  transmission  to  the  distribut- 
ing centers,  where  it  is  stepped  down  to  various 
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pressures  according  to  the  service  supplied. 
With  one  transformer  to  each  phase  of  each 
generator,  there  is  still  one  remaining  for  a 
reserve  in  case  of  an  accident  to  any  one  of 
the  others.  The  switchboard  is  placed  near 
the  rear  of  the  generator  room  close  to  the  win- 
dows overlooking  the  tail  race.  It  is  of  marble 
and  consists  of  one  exciter,  two  generator  and 
two  feeder  panels,  each  supplied  with  the  usual 
switches,  measuring  and  recording  instruments, 
rheostats,  etc.  The  board  has  two  sets  of  three- 
phase  bus  bars  connected  to  the  generators 
through  two  switches  in  series.  It  is  worthy 
of  remarlc  that  in  accordance  with  the  usual 
practice  in  hydro-electric  plants  designed  by 
Mr.  Henry  Floy,  the  consulting  engineer  for 
this  work,  there  are  no  fuses,  circuit- 
breakers,  or  other  protection  devices  between 
the  generators  and  high  tension  lines,  as  he 
believes  it  more  advisable  to  hold  to  the  load, 
burning  off  "shorts"  and   "grounds,"  than   to 
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tion  minimizes  fire  risk.  The  lightning  arrest- 
ers are  of  the  spark  gap  resistance  type  manu- 
factured by  the  General  Electric  Company  and 
designed  for  10,000  volts.  The  wires  are  handled 
individually,  each  one  passing  through  the 
wall  at  the  center  of  a  hole  12  inches  in  diam- 
eter, and  supported  on  both  sides  by  high  ten- 
sion insulators.  The  wires  then  make  a  sweep- 
ing right  angle  bend  and  leave  the  building 
through  similar  holes  in  the  floor  of  the  gallery 
with  more  special  insulating  supports,  and  are 
thence  carried  on  poles  to  the  towns  where  the 
current  is  used.  Three  cross  arms  are  used,  the 
upper  two  bearing  a  double  equipment  of  power 
lines,  one  of  copper  and  the  other  of  aluminum, 
while   the  third  arm,  placed  3   feet  below  the 
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install  protecting  devices  that  open  the  circuit 
and  shut  down  the  entire  plant. 

Switching  is  done  mainly  on  the  low  tension 
side  of  the  transformers.     The  transformers  are 
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ordinarily  operated  in  two  sets,  of  three  each, 
supplying  two  sets  of  high  tension  bus  bars 
running  the  length  of  the  station.  Bach  con- 
ductor of  all  the  three-phase  distributing  cir- 
cuits may  be  connected  by  means  of  jaw 
switches — used  only  when  there  is  no  current 
on  the  line — to  either  set  of  the  bus  bars.  This 
provides  a  perfectly  flexible  arrangement  for 
supplying  any  line  from  any  generator  or  oper- 
ating the  railway  and  motor  load  in  all  three 
towns,  on  one  set  of  bus  bars  and  its  generator, 
and  the  lighting  load  on  the  other  set  with  its 
generator,  thus  avoiding  absolutely  any  chance 
of  "winking"  the  lights. 

The  distributing  feeders  from  the  board  pass 
through  the  rear  wall  of  the  building  into  a  gal- 
lery overhanging  the  tail  race,  which  contains 
the  lightning  arresters  and  by  Its  isolated  loca- 


others,  carries  two  telephone  wires.  The  line 
to  Middletown  is  10%  miles  long,  that  to  Port 
Jervis  8%  miles,  and  the  Monticello  line  16 
miles  long.  At  the  Port  Jervis  terminal,  part 
of  the  current  is  stepped  down  to  385  volts 
and  is  used,  after  conversion  to  550-volt  direct 
current,  for  the  supply  of  power  to  a  local  rail- 
way. At  Monticello  the  current  will  be  sim- 
ilarly utilized  for  a  street  railway.  The  light- 
ing current  is  distributed  in  the  towns  after 
being  stepped  down  to  2,200  volts,  the  incan- 
descent lighting  being  further  reduced  to  such 
pressures  as  may  be  desired.  The  static  trans- 
formers at  Port  Jervis  and  Middletown  are  of 
Westinghouse  make.  The  plant  is  owned  and 
operated  by  the  Neversink  Light  and  Power 
Company  and  was  designed  and  installed  by 
the  Henry  Ploy  Company,  of  New  York  City. 
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RiVKT    Si'ACIKO    AND    AnOHOB   STBAINS. 

In  the  recent  design  of  several  large  self- 
supporting  steel  stacks,  the  writer  had  occa- 
sion to  develop  formulae  which  would  give  a 
simple  solution  for  rivet  spacing  in  the  hori- 
zontal Joints.    These  formulae  are  also  capable 
of  application  for  solving  the  strains  in  the 
anchor  rods  of  all  similar  structures.     In  the 
development  which  follows,  the  only  external 
forces  considered  are  the  live  loads,  or  wind 
pressure.    The  dead  load  of  the  structure  Itself 
presents   nothing  unusual  or   difficult  of  solu- 
tion.    It  may  be  well  to  note  that  the  rivet 
spacing  is  not  critically  influenced  by  the  hori- 
zontal shear  at  the  joint.    Proof  of  this  state- 
ment is  given  below. 
The  following  notation  is  used: 
-     M  =  Bending  Moment  (Inch-pounds)  at  any 
horizontal     section,     due     to     wind 
pressure, 
t    =  Thickness  of  metal  (inches). 
I    =  Moment  of  inertia  of  section. 
R  =  Radius  of  section  (inches). 

R2. 

=  Perpendicular   distance   in  inches   of 
any  point  in    section    from    neutral 
axis. 
=  Fiber  stress  per  square  inch  at  same 
point. 
Stress     per     circumferential    inch    of 
section,  =  t  f- 
P  =:  Pressure  per  vertical  foot  of  stack. 
L  =  Distance  in  feet  from  top  of  stack  to 
the  section. 
Then  I  =  tt  R3 1,  and  My  =.  f  I  =  f  ir  R3  t. 
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Attention  is  called  to  the  fact  that  formula 
(4)  is  independent  of  the  thickness  of  metal 
used.  In  other  words,  the  value  of  K  is  directly 
proportional  to  M,  as  A  is  a  constant  for  any 
stack  of  approximately  uniform  diameter 
throughout  its  height. 

AsM  =  PXLXLX12-^2  =  6PL« 

6  P 
(5)    K„...  =  ^L*- 

Rivet  Spacing. — As  6  P  -^  A  is  a  constant, 
one  setting  of  the  slide-rule  will  be  sufficient 
to  solve  for  all  values  of  K  desired.  Adding  to 
K  the  proportionate  dead  load  for  weight  of 
structure  above  this  section,  and  dividing  the 
value  of  one  rivet  by  this  sum,  gives  the  re- 
quired spacing  in  inches. 

Anchor  Strains. — If  the  area  of  the  circle  on 
which  the  anchor  rods  are  located  be  used  for 
A  in  (4),  the  value  of  K  so  obtained  will  be 
the  imaginary  strain  on  one  circumferential 
inch  of  such  circle,  and  this'  value  multiplied 
by  the  length  of  arc  between  anchors  will  give 
an  approximate  result  for  the  total  wind  reac- 
tion on  one  rod.  If  the  exact  flgure  Is  desired, 
the  value  of  K  for  each  inch  of  this  length  of 
arc  may  be  computed  from  the  propof- 
tion,  Ky  :  K„a..  =  y  :  R,  the  values  of  y  being 
obtained  by  scale ;  and  the  summation  of  these 
values  will  be  the  exact  wind  reaction.  M 
W  =r  total  dead  load,  and  N  =  number  of  an- 
chor rods,  the  net  maximum  reactions  will  be 
(W  H-  N)   ±  wind  reaction. 

It  is  important  to  note  that  the  method  of 
solving  for  anchor  rod  strains,  as  given  on 
page  429  in  "Modem  Framed  Structures,"  by 
Messrs.  Johnson,  Bryan  and  Turneiure,  is  not 
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correct.  By  the  method  there  given,  the  rods 
at  A  and  D  (see  diagram) 
are  assumed  to  be  in  ten- 
sion as  well  as  those  at  C 
and  B,  when  the  wind  is  in 
the  direction  indicated.  As 
a  matter  of  fact,  the  rods 
at  A  and  D  are  on  the 
neutral  axis  of  the  struc- 
ture when  wind  is  as 
shown,  and  therefore  can  receive  no  longitudi- 
nal strain  at  all,  as  within  the  elastic  limit  no 
fiber  stresses  occur  at  the  neutral  axis.  And 
the  pull  on  the  rods  at  B  and  C  is  equal  to 
1     M       W   , J.,  1     M        W 
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W  1 

■  —  instead  of  — 

4     a         6  5     a         5 


—  — ,  as  given  in 


that  text-book.  The  discrepancy  would  be 
much  greater,  however,  if  a  larger  number  of 
rods  were  used. 

It  is  stated  above  that  the  rivet  spacing  is 

not  critically  influenced  by  the  horizontal  shear 

at  the  joint.    Proof  of  this  is  as  follows: 

Let   Sa>u.  =  Maximum  unit  shear  in  the  thin 

ring  section. 

D    =  Diameter  of  section  in  feet. 


Trussed  Abches,  Continued. 
The  Paderno  viaduct  over  the  Adda  was  de- 
scribed in  The  Engineering  Record  of  October 
13,  1888,  and  in  "The  Engineer,"  London,  April 
17,  1903.  It  has  a  center  span  with  two  riveted 
parabolic  arch  ribs,  about  492  feet  long  and  of 
129^^  feet  rise  on  the  center  line,  which  are  bat- 
tered about  1:6  so  as  to  be  56%  feet  apart  at 
the  skewbacks  and  levi  feet  apart  at  the  crown. 
These  ribs  are  each  composed  of  two  twin 
trusses,  3.28  feet  apart  on  centers,  which  are 
divided  by  vertical  posts  into  34  panels  of  un- 
equal length,  with  single  diagonal  members. 
The  trusses  have  no  hinges  and  the  ends  of 
both  top  and  bottom  chords  are  seated  on  the 
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trusses.  These  carry  a  single-track  railroad' 
at  the  level  of  their  bottom  chords  and  a  23- 
foot  deck  carriage  way  and  two  cantilever  side- 
walks at  top  chord  level.  An  inspection  foot 
walk  is  also  carried  by  the  lower  lateral  system 
in  the  center  line  of  the  bridge. 

The  roadway  trusses  have  T-shaped  angle 
iron  chords  20  feet  4  inches  deep  and  15  feet 
apart  in  the  clear  connected  by  T-shape  quad- 
ruple Intersection  web  members.  The  lower 
deck,  242  feet  above  water  level,  has  a  solid 
corrugated  iron  floor  on  U-shaped  joists  and 
single-track  rails  laid  on  oak  timbers  on  the 
longitudinal  stringers.  The  upper  deck,  sup- 
ported on  four  lines  of  stringers  carried  by 
floorbeams  10  feet  apart,  on  the  top  chords, 
has  a  macadam  pavement. 

The  bridge  is  constructed  throughout  of 
wrought  iron  with  an  ultimate  strength  of 
43,000  pounds  per  square 
inch  and  a  maximum 
total  unit  working  load, 
including  wind  and  tem- 
perature stresses,  of  7,- 
200  pounds.  The  weight 
of  the  arch  span  is  1,320 
tons,  and  the  bridge  was 
completed  within  18 
months.  The  total  com- 
puted  loads  carried    by 
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BmM.  wiU  exceed  fm^.  when  1 .  11  D  -s-  L  >  1,  or 
when  L  <  1.11  D. 

It  is  evident  that  specifications  as  to  mini- 
mum spacing  will  govern  within  limits  consid- 
erably in  excess  of  L  =  1.11  D,  so  that  beyond 
such  limits  the  spacing  will  be  determined  only 
by  the  maximum  fiber  stress  from  bending. 
It  should  be  mentioned  that  the  maximum  unit 
horizontal  shear  does  not  occur  at  the  point  of 
maximum  tension  or  compression  from  wind 
moment,  but  is  90  degrees  distant  circumferen- 
tially  from  such  point.  At  the  point  of  maximum 
moment  stress,  the  unit  horizontal  shear  is 
zero,  and  vice-versa.  So  that  the  maximum  in 
the  case  of  either  stress  is  not  increased  by 
the  other  kind  of  stress. 

[This  article  was  submitted  to  the  authors 
of  the  work  criticized  in  one  place  in  it,  and 
the  following  comment  has  been  received  from 
Professor  Tumeaure:  The  method  used  by  Mr. 
Newton  in  determining  the  rivet  stress  is  per- 
fectly correct,  and  is  the  same  which  I  have 
used  for  stand  pipes  in  the  work  on  "Public 
Water  Supplies,"  published  by  myself  and  Dr. 
Russell.    In  that  work,  on  page  655,  I  have  as- 
sumed the  wind  pressure  to  be  50  pounds  per 
square  foot  on  half  the  vertical  projection  of 
the  tank.    Formula  5,  on  that  page,  gives  the 
stress    per    linear    inch    on    a    circumferential 
line     due    to    this     wind     pressure,     and     is 
S'  =  1.33  h'-T-d,  in  which  h  is  the  distance  of 
the  point  in  question  below  the  top  of  the  tank 
and  d  Is  the  diameter  of  the  tank,  both  dimen- 
sions expressed  in  feet.     This    Is    the    result 
which  would  be  obtained   from   Mr.  Newton's 
formula  5  by  substituting    for    P,    50    pounds 
times  the  radius  of  the  stack.    His  method  for 
calculating  stresses  for  anchor  rods  is  also  ex- 
actly the  same  as  used  by  me  on  pages  C59  and 
660.    This  method  is,  as  he  says,  different  from 
that  used  in  "Modern  Framed  Structures,"  but 
Is,  I  believe,  correct  for  stresses    below    the 
elastic  limit.    The  method  employed  In  "Mod- 
em Framed  Structures"  would,  I  think,  be  more 
nearly  correct  for  ultimate  failure,  for  in  that 
case  the  tank  would  not  fall  by  compression, 
but  would  fall  almost  wholly  by  tension.] 
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Support  of  Roadway  Grrders  on  Arch  Truss  near  Crown . 


Diagram  and  Details  of  the  Paderno  Viaduct,  Italy. 


normally  inclined  surfaces  of  the  skewback 
piers,  which  also  receive  the  bases  of  the  skew- 
back  tower  separate  from  the  arch  trusses.  The 
T-shaped  chords  are  built  of  angles  and  plates 
and  the  adjacent  vertical  members  of  each  pair 
are  united  by  latticing.  There  are  lateral 
X-brace  systems  in  the  planes  of  top  and  bot- 
tom chords  of  the  horizontal  and  arch  trusses. 
The  arch  ribs  support  two  main  vertical  tow- 
ers at  the  haunches,  each  of  which  is  composed 
of  four  posts  battered  longitudinally  and  trans- 
versely and  latticed  or  X-braced  together  on  all 
faces.  The  posts  extend  across  the  trusses 
from  bottom  to  top  chords  and  rise  to  the  level 
of  the  crown.  These  towers  with  two  skew- 
back  towers  and  two  short  bolsters  on  the  top 
chords,  near  the  crown,  support  the  five  109- 
foot  through   spans  of  lattlce-glrder   roadway 


the  main  span  at  the  four  intermediate  points,  are 
299,  255,  252  and  309  tons  and  the  arch  stresses 
were  calculated  from  these  values  and  from  an 
assumed  wind  pressure  of  167  pounds  per  linear 
foot.  The  live  loads  were  assumed  to  be  1.55 
and  1.2  tons  per  linear  foot  from  the  railroad 
and  highway  floors  respectively.  Three  tests 
were  made  and  the  results  announced  to  the 
recorder  through  speaking  tubes.  In  the  first 
test  gravel  to  a  weight  of  1.2  tons  per  foot  was 
spread  uniformly  over  the  whole  length  of  the 
bridge;  in  the'  second  test  six  83-ton  locomo- 
tives were  placed  on  the  span,  and  in  the  third 
test  a  600-ton  train  of  three  83-ton  locomotives 
and  30  cars  of  gravel,  was  run  several  times 
across  the  span  at  a  speed  of  28  miles  an  hour. 
The  maximum  crown  deflection  was  %  inch 
and  the  maximum  lateral  vibration  3/16  inch. 
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Sectional      Elevation     of    Chord   Coupling. 


Sway  Brace  Rod. 


Sectional    Elevation   at   Top    Chord    Pond   Point. 
Diagram  and  Details  of  the  Eads  Bridge  across  the  Mississippi  River  at  St.  Louis. 


The  bridge  was  erected  in  ten  months,  on  a 
timber  falsework  of  unusual  design  with  hori- 
zontal service  platforms  at  water  level,  at  skew- 
back  level  and  at  the  crown  of  the  top  chord. 
The  two  lower  tracks  each  spanned  openings 
of  153  and  of  65  feet,  above  which  the  falsework 
bents  were  carried  on  combination  trusses  and 
on   inclined   bents  and    corbel   brackets.      The 


lower  chords  of  the  arch  trusses  were  assembled 
on  a  convex  platform  above  which  vertical 
bents  nearly  30  feet  apart  were  carried  up 
between  the  haunches  to  support  the  upper 
platform.  The  pier  towers  and  approach  spans 
were  erected  with  falsework  towers  supporting 
corbel  brackets  and  temporary  deck  spans,  on 
which  the  erection  platform  and  upper  service 


track  were  carried.  The  trusses  were  assem- 
bled by  two  15-ton  jib  derricks  moving  on  gan- 
tries having  A-shaped  end  towers.  The  gantry 
trusses  cantilevered  beyond  the  towers  and  car- 
ried hand  windlasses  on  the  overhangs  to  hoist 
materials  from  the  service  tracks.  Each  false- 
work bent  was  seated  on  the  cap  of  a  transverse 
row  of  seven  piles  and  had  six  batter  posts  10 
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panels,  or  241  feet  high  at  mid-span.  The  two 
center  posts  intersected  about  100  feet  from  the 
bottom  and  carried  a  single  vertical  post  on 
their  heads.  There  was  a  double  longitudinal 
horizontal  timber  at  each  intersection  of  the 
batter  posts  and  horizontal  struts  at  every 
story,  and  every  panel  of  the  outer  faces  of  the 
falsework  was  braced  by  a  longitudinal  diag- 
onal strut.  The  lowest  service  platform  was 
through  the  center  of  the  bents  just  above  the 
first  cross  timber  on  the  batter  posts. 

The  Eads  bridge  across  the  Mississippi  River, 
at  St  Louis,  was  built  about  thirty  years  ago 
and  was  notable  for  being  the  first  steel  arch 
bridge,  for  its  unprecedented  span,  for  its  great 
cost,  for  the  difficulties  of  construction  and 
erection,  for  the  peculiarities  of  its  design,  and 
for  the  character  of  its  details,  which  required 
unusually  accurate  and  careful  workmanship. 
The  superstructure  stands  as  a  remarkable 
example  of  elaborate  and  difficult 
bridgework.  It  is  unique,  for  it  has 
not  been,  and  never  will  be  fol- 
lowed as  a  type  for  other  bridges. 
It  has  three  main  spans,  one  of  520 
feet  over  the  channel,  and  one  of 
502  feet  on  each  side.  Each  span 
has  four  hingeless  segmental 
trussed  arch  ribs  with  a  radius  of 
742  feet.  The  trusses  are  in  ver- 
tical planes,  and  each  has  parallel 
top  and  bottom  chords  12  feet  apart 
on  centers  with  a  triangular  system 
of  pin-connected  w^eb  members.  The 
center  span  has  44  truss  panels  and 
a  rise  of  47  feet  for  the  top  chord; 
the  side  spans  have  a  rise  of  43% 
feet  and  42  panels.  The  width  of 
the  bridge  over  all  is  54  feet  and 
the  height  in  the  center  above  low 
water  mark  is  144  feet.  The  total 
cost  was  about  $10,000,000. 

Each  of  the  inner  ribs  is  6  feet 
from  the  longitudinal  center  line  of 
the  bridge,  and  each  of  the  outer 
ribs  is  22%  feet  from  It.  The  hori- 
zontal roadways  are  carried  on  ver- 
tical posts  seated  at  panel  points 
on  the  top  chords  of  the  trusses. 
The  trusses  are  connected  together 
by  top  and  bottom  transverse  struts 
and  by  transverse  sway-bracing 
diagonals,  in  the  planes  of  the  in- 
clined web  members.  The  vertical 
posts  are  connected  In  pairs  by 
transverse  horizontal  struts  and 
diagonal  rods,  and  there  are  lateral 
braces  In  the  fioor  systems.  The 
truss  chords  are  cylindrical,  18 
inches  in  outside  diameter.  Each 
section,  about  12  feet  long,  is  made 
of  six  high  steel,  machined  staves, 
enclosed  in  a  thin  steel  jacket, 
forced    on    under    heavy    hydraulic 

The  machined  ends  of  the  chord  sections 
abut,  and  are  connected  by  heavy  steel  sleeve 
couplings,  made  in  two  pieces  each,  fiange 
bolted  together.  Transverse  rings  on  the  inside 
of  the  coupling  fit  corresponding  grooves  turned 
In  the  ends  of  the  chord  sections.  The  pins 
pass  through  the  centers  of  the  chord  joints 
and  couplings,  and  engage  the  diagonal  truss 
members  and  the  jaw  plates  on  the  lower  ends 
of  the  vertical  posts.  They  are  peculiar  for 
having  a  reduced  center  diameter,  between 
l>earlngB.  The  diagonals  are  made  of  pairs  of 
very  wide  eyebars  with  circular  heads,  and  are 
stiffened  by  tee  bars  riveted  to  their  inner 
faces  and  connected  by  lattice  bars.  On  the 
inner  sides  of  the  trusses  the  pins  are  pro- 
longed to  engage  bent  wing  plates  which  have 
double   flsh    plates   with   a   pair  of   secondary 


pins  for  the  connection  of  each  lateral  and 
sway-brace  rod.  Beyond  these  plates  the  end 
of  the  pin  screws  into  a  coupling  piece  in  the 
end  of  the  pipe  which  forms  the  transverse 
strut.  There  are  for  each  span  sixteen  skew- 
back  castings  recessed  into  the  pier  masonry 
and  secured  to  those  of  the  adjacent  spans  by 
anchor  bolts  reaching  through  the  piers.  The 
chords  have  long  square  threaded  screw  bear- 
ings in  the  skewback  castings. 

The  two  railroad  tracks  are  carried  between 
the  outer  trusses  and  are  approximately  tan- 
gent to  the  lower  chords  at  the  centers  of  the 
spans.  There  is  a  deck  platform  21  feet  high 
in  the  clear  above  the  rails,  which  is  54  feet 
wide  over  all,  and  has  a  35-foot  driveway  in 
the  middle,  and  two  SMi-foot  sidewalks. 

The  trusses  were  erected  by  the  guyed  canti- 
lever method,  the  adjacent  ends  of  both  spans 
being  simultaneously  erected,  with  balanced  re- 
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pressure. 


actions  on  the  opposite  sides  of  each  river  pier. 
All  four  trusses  of  each  span  were  erected 
together  for  about  one-quarter  of  their  lengths 
from  the  skewbacks  and  then  work  on  the  side 
trusses  was  discontinued  until  the  center 
trusses  had  been  completed  and  were  self-sus- 
taining and  served  as  platforms  from  which 
the  former  were  erected.  The  cantilever  ends 
of  the  trusses  were  supported  at  successive  pan- 
els by  multiple  wire  rope  guys  carried  over 
wooden  falsework  towers  seated  on  the  tops 
of  the  masonry  piers  on  special  hydraulic 
presses  by  which  they  could  be  raised  and  low- 
ered to  adjust  the  positions  of  the  trusses.  The 
guy  cables  were  supported  over  the  cantilevered 
trusses  by  elaborate  falsework  bracing  and  were 
anchored  at  the  west  end  to  castings  at  the 
feet  of  wells  cut  30  feet  deep  in  solid  rock.  At 
the  east  end   the   guys   were   fastened   to   the 


middle  of  a  48x48-inch  built  oak  beam  bolted 
across  four  rows  of  12xl2-lnch  sheet  piles 
driven  in  the  bottom  of  a  pit  30  feet  deep  back- 
filled with  rammed  sand.  The  middle  guys  had 
a  tension  of  432,000  pounds  each  and  the  out- 
side ones  216,000  pounds  each.  The  arch 
trusses  were  closed  with  great  difficulty  In  hot 
weather,  when  the  expansion  of  the  steel  ribs 
reduced  the  space  in  the  center  panel  so  that 
there  was  not  sufficient  clearance  for  the  last 
chord  sections.  Troughs  were  built  around 
one  of  the  chords  and  packed  with  ice  and 
finally  the  chord  section  had  to  be  cut  shorter 
than  the  computed  normal  length. 

The  double-track  Kaiser  Wilhelm  bridge 
across  the  Wiipper  River  at  Miingsten,  Ger- 
many, was  illustrated  in  The  Engineering  Rec- 
ord of  June  10,  1899,  and  in  the  "Gonie  Civil" 
of  July  2,  1898.  The  main  span  has  two  hinge- 
less  arch  trusses,  in  battered  planes,  which 
carry  the  roadway  trusses  on  skew- 
back  towers  and  vertical  spandrel 
rocker  bents.  The  eccentric  para- 
bolic top  and  bottom  chords  have 
spans  of  590%  and  525  feet  and 
rises  of  225.7  and  238  feet  respect- 
ively, and  are  40  and  13  feet  apart 
at  skewback  and  crown.  Each 
truss  is  divided  by  vertical  posts 
into  22  equal  panels  with  single 
diagonal  braces.  There  is  a  hori- 
zontal transverse  strut  at  every  top 
and  bottom  chord  panel-point  and 
the  panels  between  them  are  X- 
braced  in  lateral  and  sway  systems. 
The  chords  have  rectangular  cross 
sections  made  of  pairs  of  built 
channels  with  reinforced  flanges,  lat 
liced  with  angles. 

The  skewback  bearings  are  solici 
riveted  shoes  seated  on  the  inclined 
surfaces  of  mJissive  masonry  piers, 
made  in  two  parts  connected  by 
arches.  The  posts  of  the  skewback 
towers  and  spandrel  rocker  bents 
form  parts  of  the  vertical  posts  of 
the  trusses  and  are  continued 
across  them  to  the  bottom  chords. 
The  roadway  trusses  are  lattice  gir- 
der spans,  continuous  between  the 
inner  faces  of  the  skewback  towers, 
where  they  have  expansion  seats. 
They  are  nearly  35  feet  deep  and 
16  feet  apart  and  are  supported  in- 
termediately at  the  crown  and  on 
the  spandrel  bents.  They  have  top 
and  bottom  diagonals  and  sway 
l)racing  and  are  in  vertical  planes, 
while  the  arch  trusses  are  battered 
1 : 7  so  as  to  be  84  feet  apart  at  the 
bottom.  The  double  track  roadway 
has  a  solid  floor  with  narrow  side- 
walks cantilevered  outside  the 
trusses  at  a  height  of  about  350  feet  above  the 
water.  The  center  deflection  under  test  load 
was  about  6  inches.  The  weight  of  the  main 
span  and  approaches  is  over  5,600  tons  and  the 
cost  was  $687,500.     ' 

Extensive  shops  were  established  near  the 
top  of  the  bank  at  one  end  of  the  bridge  and  a 
low  level  service  bridge  was  built  across  the 
valley  parallel  to  the  alignment  for  the  distri- 
bution of  materials,  which  were  lowered  and 
raised  on  inclined  planes  at  the  ends.  The 
skewback  towers  were  first  erected  with  very 
elaborate  and  costly  interior  false  work.  The 
approach  towers  and  spans  were  then  erected, 
and  the  material  tracks  and  traveling  derricks 
on  them  were  used  for  the  erection  of  the  arch 
trusses  by  the  cantilever  method.  The  ap- 
proach spans  were  continuously  riveted 
together    and    connected   to   girders   bedded    In 
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concrete  masonry  In  excavations  Quarried  in 
the  solid  rock,  so  as  to  form  ancliorages  for  the 
erection  reactions. 

The  roadway  trusses  were  first  built  out  as 
cantilevers  from  the  tops  of  the  skewback  tow- 
ers by  overhead  travelers,  which  also  served  for 
the  erection  of  the  arch  trusses  which  were 
built  as  self-supporting  cantilevers  for  the  first 
few  panels.  After  the  first  permanent  vertical 
spandrel  posts  were  erected,  the  top  chords 
were  guyed  back  from  their  feet  to  the  tops  of 
the  skewback  towers  by  wire  cables  with  screw 
bearings  on  yoke  beams  having  hydraulic  jack 
adjustments.  The  remainder  of  the  trusses 
were  built  as  cantilevers  without  additional 
guys  or  supports,  and  when  the  center  panel 
was  reached  the  ends  of  the  top  and  bottom 
chords  were  adjusted  by  hydraulic  jacks  until 
the  trusses  were  revolved  about  the  upper 
chord  skewbacks  and  temporary  shims  were  re- 
leased and  removed  from  under  the  lower  chord 
skewbacks  where  they  had  been  set  to  compen- 
sate for  erection  deflections.  The  jacks  were 
slacked  off  until  the  chord  joints  closed  and 
were  riveted  up.  Then  the  skewback  pressures 
were  measured  and  the  bearings  adjusted  by 
special  hydraulic  yokes  attached  to  the  ends 
of  the  top  chords  as  shown  in  the  detail  of  the 
skewback  connection.  Elaborate  solid  work- 
ing platforms   were   provided   for   the   erectors 


Estimating  Quantities  of  Soil  Excavation 
from  Wachusett  Reservoir. 

A  paper,  slightly  condensed,  by  Charles  A.  Bowman. 
Division  Engineer,  Metropolitan  Water  Works,  before 
the  Boston  Society  of  Civil  Knglneers,  printed  In  the 
"Journal"  of  the  Association  of  Engineering  Societies. 


The  Wachusett  reservoir  requires  the  re- 
moval from  more  than  4,200  acres  of  all  sur- 
face material  containing  any  considerable 
amount  of  organic  matter.  To  assist  the  In- 
spectors in  determining  the  minimum  depth  at 
which  this  requirement  can  be  fulfilled,  labor- 
atory tests  of  soil  from  different  depths  are  con- 
tinually being  made  a  little  in  advance  of  the 
soil-stripping  work.  Under  eleven  different  con- 
tracts, 70  per  cent,  of  an  estimated  total  of 
6,900,000  cubic  yards  have  already  been  removed 
from  2,831  acres.  The  average  depth  over 
the  area  stripped   is   1.06    feet. 

Before  making  the  real  estate  surveys  which 
were  necessary  on  the  site  of  the  reservoir,  a 
system  of  triangulation  was  established,  with 
some  fifty  stations  along  the  margins  and  in  the 
basin.  In  connection  with  these  stations,  by 
triangulation  from  trial  points  set  from  the 
land  survey  traverses,  points  on  opposite  sides 
of  the  valley  were  established  on  co-ordinate 
lines  both  north  and  south  and  east  and  west 
at  intervals  of  1,000  feet. '  Prom  these  points 
the  intersecting  lines  were  run  out  with  a  tran- 


The  Kaiser  Wilhelm  Bridge,  Muengsten,  Germany. 


and  most  of  the  truss  members  were  handled 
by  revolving  locomotive  derricks.  The  bridge 
was  erected  in  22  months  and  was  formally 
opened  in  March,  1897. 

(To  be  continued.) 


A  Bee  Line,  something  like  the  famous  St. 
Petersburg-Moscow  route  laid  out  by  the  Czar 
with  a  ruler  on  a  map  of  his  realm,  has  been 
placed  under  construction  by  the  Burlington 
road  between  Old  Monroe  and  Mexico,  Mo.  In 
a  distance  of  63  miles  there  is  a  curvature  of 
one  degree  and  a  maximum  grade  of  0.5  per 
cent.  The  contract  has  been  let  to  the  Flick 
&  Johnson  Construction  Company,  Davenport, 
la.,  and  the  construction  will  be  under  the  gen- 
eral supervision  of  Mr.  A.  A.  Newton,  who  is  in 
charge  of  all  new  work  on  the  Burlington,  with 
headquarters  In  St.  Louis. 


sit,  and  chestnut  hubs  3  inches  square  and  3  feet 
long  were  set  at  the  corners  of  1,000-foot 
squares.  By  running  out  the  diagonals  of  these 
squares  and  again  intersecting  from  the  centers 
thus  established,  similar  chestnut  hubs  were  set 
at  each  500-foot  corner.  The  errors  of  long  tape 
measurements  In  an  uneven  area,  much  of 
which  was  not  cleared,  were  thus  avoided. 
Some  fifty  precise  benches  were  set  at  conveni- 
ent points  near  the  flow  line  and  within  the 
basin.  Each  bench  consisted  of  a  %-lnch  iron 
rod  6  feet  long,  bolted  to  a  cast-iron  disk  18 
inches  in  diameter,  carefully  set  on  concrete  at 
such  depth  that  the  rod  reached  nearly  to  the 
surface.  Each  rod  was  surrounded  by  a  casing 
of  2iA-inch  iron  pipe,  with  a  numbered  cover. 

Very  careful  levels  were  run  with  a  precise 
level  over  these  benches,  the  elevations  adjusted 
and  checked  by  cross  runs.     It  was  originally 


the  intention  to  establish  secondary  benches  on 
the  wire  nails  In  hubs  at  500-foot  corners  for 
use  in  construction,  and  this  method  was  used 
during  the  first  year  or  two.  There  was  often 
one  and  sometimes  two  or  more  winters  be- 
tween the  taking  of  original  and  Onal  levels, 
and,  although  the  hubs  were  carefully  set,  these 
benches  were  never  used  a  second  year  without 
carefully  checking  by  level  runs  similar  to 
those  first  made  between  precise  benches.  These 
test  runs  often  showed  unlooked-for  changes  of 
elevation  in  the  hubs,  and  in  order  to  avoid  the 
necessity  of  careful  readjustment  it  has  been 
found  advisable  on  the  more  recent  work  to  set 
some  150  iron  benches  similar  to  the  precise 
benches,  and  fifty  or  more  bolts  on  outcropping 
ledge.  Some  old  bridge  iron  was  used  for  these 
intermediate  benches,  and  they  were  not  set  on 
concrete,  but  carefully  bedded  in  the  natural 
material,  thoroughly  rammed. 

At  least  four  repetitions  are  required  of  the 
le.vel  runs  between  these  benches  before  the  ele- 
vations are  adjusted,  and  if  too  great  a  varia- 
tion from  the  average  difference  of  elevation 
between  any  two  points  is  found,  additional 
runs  are  made  before  the  adjustment  of  the 
chain  of  benches  is  completed.  More  than  or- 
dinary care  is  used  in  determining  these  bench 
elevations,  because  the  average  depth  of  excava- 
tion is  so  small  that  a  slight  error  in  bench 
elevation  leads  to  a  large  per  cent,  of  error  in 
measurement  of  volume  excavated.  The  method 
to  be  employed  in  the  measurement  of  soil  ex- 
cavation is  definitely  stated  in  the  specifications 
for  each  contract  as  follows: 

"Soil  excavation  shall  be  measured  in  excava- 
tion and  the  amount  of  soil  excavated  shall  be 
determined  from  levels  taken  when  there  is  no 
frost  in  the  ground,  or  if  it  shall  become  neces- 
sary to  take  levels  when  there  is  frost  in  the 
ground,  the  engineer  shall  make  an  allowance 
therefor.  The  first  levels  shall  be  taken  before 
the  contractor  has  commenced  grubbing,  and 
the  final  levels  after  he  has  completed  the  exca- 
vation of  the  soli.  For  convenience  in  estimat- 
ing the  quantity  of  soil  excavated,  the  ground 
will  be  divided  into  squares  25  feet  on  a  side, 
and  the  depth  of  excavation  from  each  square 
will  be  determined  by  levels  taken  not  more 
than  25  feet  apart.  In  the  case  of  partial 
squares,  the  estimates  will  be  made  as  follows: 
If  the  area  excavated  is  more  than  three-fourths 
of  the  area  of  the  whole  square,  it  will  be  es- 
timated as  a  whole  square;  if  from  one-fourth 
to  three-fourths  of  the  area  of  the  whole  square, 
it  will  be  estimated  as  if  one-half  of  a  square, 
and  if  less  than  one-fourth  of  the  whole  square, 
It  will  not  be  estimated." 

On  the  larger  contracts  the  areas  to  be 
stripped  have  been  divided  into  three  or  more 
classes.  The  usual  division  is  into  Classes  A, 
B  and  C.  Class  A  being  level  country  with  few 
trees  or  stumps,  on  which  tracks  can  be  readily 
thrown  and  the  soil  shoveled  directly  Into  cars; 
Class  B  including  mostly  rolling  country  which 
is  all  accessible  to  carts  and  sometimes  to  cars, 
and  Class  C,  comprising  steep  slopes,  where  it 
is  necessary  to  cast  the  soil  down  or  to  build 
side-hill  roads.  The  division  lines  between 
these  classes  are  made  on  even  100-foot  lines, 
and  where  they  cut  a  500-foot  square  separate 
estimate  sheets  are' used  for  each  class. 

The  500-foot  squares  are  cross-sectioned  every 
25  feet  with  transit  and  tape.  The  stakes  used 
for  this  purpose  were  sawed  from  lumber  ob- 
tained in  clearing  the  reservoir  site,  generally 
pine  or  spruce,  %x%xl8  inches,  planed  on  two 
sides  so  as  to  be  readily  marked.  A  stake  is  set 
at  the  center  of  each  25-foot  square.  Owing  to 
the  uneven  nature  of  most  of  the  area.  It  is 
necessary  to  measure  with  considerable  ac- 
curacy In  setting  these  stakes,  and  especially 
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import&nt  that  each  stake  In  the  final  work 
should  occupy  the  same  position  as  the  corre- 
sponding one  for  the  original  sections.  It  is 
customary  to  run  out  lines  at  intervals  of  50  or 
100  feet,  setting  the  slakes  with  the  transit,  and 
then  to  fill  in  by  stretching  the  tape  between 
these  lines.  Sometimes  the  stakes  are  set  by 
running  out  diagonal  lines.  The  head  of  a 
cross-section  party  determines  from  inspection 
the  best  method  to  be  used  in  each  square,  and 
makes  a  record  so  that  the  squares  may  be  laid 
out  in  the  same  way  after  the  excavation  is  com- 
pleted. On  some  of  the  more  level  areas  two 
or  more  squares  are  cross-sectioned  together, 
the  skeleton  lines  are  run  at  greater  intervals 
and  a  200-foot  Roe  tape  is  used  for  filling  in. 
The  measurements  between  500-foot  corners 
during  this  work  usually  check  within  one  or 
twa  tenths. 

The  levels  are  started  from  one  of  the  precise 
or  intermediate  benches  and  each  run  is  checked 
on  to  another  bench  or  back  to  the  starting 
point  The  runs  generally  check  within  two 
hundredths  or  less,  although  three  hundredths' 
error  is  sometimes  allowed.  Elevations  are 
taken  at  each  stake,  reading  to  the  nearest 
tenth  of  a  foot.  The  parties  on  this  work  con- 
sist of  five  members — assistant  engineer,  in- 
strumentman,  two  rodmen  and  an  axman. 
AVTien  taking  levels  two  rods  are  generally  used, 
and  in  level  country  three  are  often  used  to  one 
instrument.  For  running  bench  levels,  tested 
Boston  and  New  York  target  rods  are  used.  A 
self-reading  rod  with  sliding  steel  tape  is  used 
for  all  levels  for  estimates.  With  these  rods 
the  actual  elevations  are  taken  and  recorded  in 
the  field.  The  tapes  are  of  steel,  1  3/16  inches 
wide  and  20  feet  9  inches  long,  graduated  to 
half  tenths  and  easily  read  to  hundredths. 
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white  lead  paint  and  covering  with  colorless 
varnish.  Tapes  coated  in  this  way  will  stand 
use  for  two  or  three  seasons  without  repainting. 
The  principal  wear  to  these  rods  was  from  rat- 
tling about  in  the  field  wagons,  and  this  is  now 
prevented  by  providing  each  field  wagon  with  a 
padded  rack  on  the  tail  board,  into  which  the 
rods  are  dropped  and  held  securely.  A  set  of 
brass  stencils  is  used  for  graduating  the 
tapes.  A  longer  rod  would  often  be  an  advan- 
tage on  steep  ground,  but  this  advantage  would 
be  offset  by  the  liability  to  10-foot  errors  and 
the  increased  weight.  The  rod  illustrated 
.weighs  9%  pounds.  By  the  use  of  these  rods 
all  office  reduction  of  notes  is  avoided  and  much 
time  saved. 

During  the  early  part  of  the  work  the  eross- 
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the  soil  is  shoveled  directly  into  cars  without 
previous  plowing,  the  cars,  although  apparently 
well  filled,  contain  comparatively  small  volumes 
owing  to  the  voids  between  unbroken  lumps. 

When  the  soil  is  grubbed  or  plowed,  shoveled 
into  carts,  hauled  a  greater  or  less  distance  and 
loaded  into  cars  from  hoppers  or  long  chutes, 
it  becomes  thoroughly  pulverized  and  much 
larger  volumes  are  transported.  Besides  the 
different  methods  of  excavating  and  loading  into 
cars,  other  factors  which  tend  to  vary  the  rela- 
tion between  car  measurement  and  volume  in 
excavation  are  the  thorough  pulverization  of 
soil  when  cast  over  several  times  down  steep 
slopes,  the  loose  turf  or  leaves  sometimes 
burned  after  the  original  levels  are  taken,  the 
roots  and  stumps  below  the  original  surface 
which  are  burned  on  the  ground  and  never 
transported,  and  the  rivalry  between  foremen  on 
secondary  lines  in  their  attempts  to  make  a 
good  record  in  number  of  cars. 
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Bench  Mark  and  Steel  Tape  Levelling  Rod,  Wachusett  Reservoir. 


The  level  is  set  up  at  any  convenient  point 
from  which  a  rod  reading  can  be  obtained  on  a 
bench  of  known  elevation,  and  the  tape  moved 
until  the  reading  coincides  with  the  units, 
tenths  and  hundredths  of  the  bench  elevation. 
The  tape  Is  then  clamped  and  any  readings 
taken  from  that  set  up  give  actual  elevations,  the 
recorder  supplying  the  figures  of  the  hundreds 
and  tens  column.  The  exposed  part  of  the  tape 
on  the  face  of  the  rod  is  two  or  three  hun- 
dredths more  than  10  feet,  and  the  sliding  range 
is  such  that  any  graduation  from  0  to  20  feet 
can  be  exposed  so  that  it  is  possible  to  properly 
set  the  tape  for  any  set  up  from  which  the  rod 
can  be  seen. 

It  Is  especially  important  that  the  sliding 
tapes  should  be  perfectly  true,  not  kinky  on  the 
edges,  and  of  proper  elasticity;  otherwise  they 
will  bind  in  the  guides  or  on  the  rollers.  I  be- 
lieve that  It  has  been  necessary  to  import  these 
tapes,  those  obtained  In  this  country  proving 
unsatisfactory  in  these  respects.  The  first 
tapes  used  were  enameled  and  graduated  by  the 
manufacturers,  but  a  day's  use  removed  half' the 
enamel  by  cracking  it  in  passing  over  the  roll- 
ers. After  a  second  unsatisfactory  trial  of 
enameled  tapes,  we  have  found  It  best  to  paint 
and   graduate  them   ourselves,  using    a    pure 


section  notes  were  taken  in  the  ordinary  field 
book,  but  for  convenience  and  economy  of  space 
a  new  form  was  adopted  with  pages  in  the  same 
form  as  the  estimate  sheets,  and  the  elevations 
are  recorded  as  taken  in  the  field,  each  in  its 
proper  square.  Separate  pages  are  used,  how- 
ever, for  the  original  and  final  surfaces.  The 
space  at  the  right  of  the  right-hand  pages  is 
used  for  recording  bench  elevations,  turning 
points,  etc.  The  limit  lines  of  work  for 
monthly  estimates  are  located  troin  stakes  or 
by  stadia  and  tinted  on  the  estimate  and  pro- 
gress sheets.  Elevations  for  monthly  estimates 
are  not  entered  on  the  estimate  sheets  unless 
the  stripping  is  completed  at  the  points  taken. 
Sometimes  elevations  only  on  skeleton  lines  are 
taken  sufficient  to  give  an  average  cut  for  the 
monthly  estimates.  The  outline  of  area  stripped 
for  monthly  estimates  is  often  very  Irregular. 

Owing  to  the  variety  of  circumstances  tending 
to  modify  the  volume  of  carloads,  it  was  not  be- 
lieved that  car  measurement  would  be  of  much 
use  even  as  an  approximate  check  on  estimates, 
and  many  comparisons  seem  to  prove  this 
theory.  Record  is  made  of  the  measured  ca- 
pacity of  cars  and  an  account  is  kept  of  the 
number  of  carloads  from  each  locality.  In 
arable  lands,  especially  where  there  is  a  sod  and 


The    Bi-Centennial    Memorial    Buildings 
of  Yale  University. 

The  Bi-Centennial  Memorial  Buildings,  at 
Yale  University,  New  Haven,  Conn.,  have  been 
erected  by  the  alumni  in  commemoration  of  the 
bi-centenary  anniversary  of  the  founding  of 
the  university.  They  comprise  what  is  known 
as  University  Hall,  the  dining  hall,  for  students, 
and  a  state  dining  room  for  the  alumni— Wool- 
sey  Hall,  a  large  auditorium,  which  is  to  be 
used  for  all  university  functions  where  there  is 
likely  to  be  a  large  audience,  and  the  Memorial 
Vestibule  Building,  which  contains  the  Memor- 
ial Vestibule — the  corridors,  which  are  also  of 
a  memorial  character  and  which  are  used  for 
circulation  between  the  other  two  buildings — 
the  reception  room  tor  the  use  of  the  president 
of  the  university  and  which  is  to  be  used  on 
state  occasions  for  receptions  given  by  the 
president — and  the  Dome  Room,  which  is  to  be 
used  as  a  museum  for  the  exhibition  of  the 
Steinert  collection  of  musical  instruments.  The 
three  buildings  make  the  one  group  of  what  is 
known  as  the  Bi-Centennial  Memorial  Build- 
ings. They  are  located  at  College  and  Grove 
streets.  The  exterior  is  all  executed  in  Indiana 
limestone,  with  strong  base  of  Milford  granite. 
The  roofs  are  all  in  copper,  so  that  practically 
the  color  scheme  is  the  combination  of  the  color 
of  buff  limestone — surmounted  by  the  brown, 
tinged  with  verdigris,  of  the  natural  copper. 

University  Hall,  parallel  to  and  facing  Grove 
Street,  is  a  single  room,  with  galleries  at  each 
end,  pantry  service  rooms  at  the  side,  and  the 
kitchen,  laundry,  power  and  other  service  in 
the  basement  below.  It  is  208  feet  long,  65  feef 
wide,  and  the  height  to  the  trusses  is  50  feet. 
The  height  to  the  apex  of  the  roof  is  70  feet. 
The  walls,  above  a  10-foot  wainscot  of  quar- 
tered oak,  are  all  faced  with  a  North  Haven, 
Montowese  brick — laid  in  white  mortar  and  in 
a  Flemish  bond,  every  other  brick  being  a 
header  built  into  the  body  of  the  wall.  Struc- 
turally and  artistically,  the  result  of  this  treat- 
ment is  most  effective,  and  gives  a  monumental 
tone  to  the  room.  The  walls,  which  are  mass- 
ive, and  look  so,  are  laid  into  panels  by  the 
natural  distribution  of  the  piers  that  support 
the  roof  trusses,  and  into  these  panels  decor- 
ative features  of  carved  Longmeadow  stone 
have  been  incorporated. 

The  roof  trusses  are  of  the  queen-post  type 
and  are  made  specially  heavy,  to  get  into  the 
proper  scale  with  the  rest  of  the  room,  and  to 
further  the  monumental  and  memorial  feature 
of  the  hall.  The  members  are  all  of  clear 
Oregon  pine,  and  in  all  cases  are  solid  and  In 
single  sticks.  As  the  members  are  unusually 
heavy  in  section  and  the  bottom  chord,  espe- 


Junk  6,   1903. 


THE     ENGINEERING     RECORD. 


605 


cially,  is  of  considerable  length,  the  material 
was  difficult  to  obtain.  The  intersections  are 
framed  with  molded  bloclis  and  are  secured 
with  forged  iron  straps,  bolts,  and  steel  plates. 
All  of  the  truss  features  are  actually  construc- 
tural  in  their  functions.  The  rafters  are  of 
j'ellow  pine  and  exposed.  They  are  covered 
with  a  finished  boarding  forming  the  ceiling  of 
the  room,  and  over  this  boarding  are  placed 
furring  strips,  and  on  them  the  roof  boarding, 
thus  forming  an  air  space  for  insulation.  The 
entire  roof  has  been  decorated  simply  and  in 
such  a  way  as  to  lend  further  dignity  to  the 
hall.  The  colors  are  all  the  primitive  ones, 
thus  Insuring  their  permanency  and,  in  decor- 
ation, furthering  the  memorial  idea. 

The  roof  finish  is  of  16-ounce  hot  rolled  cop- 
per. It  directly  abuts  the  roof  boarding  and 
at  every  2  feet  it  is  talten  over  heavy  beveled 
ribs.  The  joints  are  locked  and  soldered,  the 
copper  being  tinned  on  all  edges  for  this  pur- 
pose. The  joints  running  in  the  direction  of 
the  ribs  are  made  on  top  of  the  rib,  to  guard 
against  leakage,  and  to  allow  for  the  proper  ex- 
pansion and  contraction  of  the  metal.  There 
is  but  one  floor  above  the  basement  in  the  Din- 
ing Hall  building,  and  it  is  supported  on 
standard  steel  beams,  with  all  riveted  connec- 
tions, resting  on  masonry  walls  on  the  outside, 
and  on  cast-iron  columns  in  the  center.  The 
floor  itself  consists  of  a  SVo-inch  thick  plate, 
of  expanded  metal  and  concrete,  resting  directly 
on  top  of  beams  and  finished  with  IVa-inch  Ter- 
razzo  and  marble.  The  finished  floor  is  de- 
signed in  panels  of  a  Terrazzo,  with  the' frames 
or  stiles  of  the  marble. 

Woolsey  Hall,  the  auditorium,  is  one  large 
room,  with  balcony,  gallery,  and  stage,  and  the 
large  memorial  organ  at  the  south  end,  150  feet 
long  and  105  feet  wide.  The  side  aisles  are  14 
feet  wide  between  columns  and  wall,  and  the 
center  space  is  65  feet  between  the  columns. 
The  construction  of  this  building  is  fireproof 
throughout;    the  floors,  galleries  and   roof   are 


the  supporting  girders;  second,  for  equal  load- 
ing with  all  seats  filled,  and  the  space  back  of 
seats,  near  the  wall,  also  fllled  with  persons 
standing;  third,  for  the  loads  resulting  from 
the  movement  of  the  audience  in  getting  out, 
at  which  time  all  of  the  weight  would  be  be- 
tween the  supporting  girder  and  the  wall.  In 
consideration  of  the  probable  character  of  the 
audience,  an  ample  allowance  was  made  for 
vibration,  resulting  from  foot  applause,  this 
factor  being  considered  in  excess  of  the  allow- 
ance made  for  vibration  on  a  dancing  floor. 


Transverse  Section  through  Dining  Hall,  Yale  Memorial  Building. 


The  cantilevers  which  pass  through  the 
trusses  were  shipped  in  sections,  and  assembled 
in  position,  with  the  riveted  seat  on  the  top 
flange  of  the  girder  connecting  with  the  upper 
chord  of  the  cantilever.      As  the  rear  end  of 


eral  line  of  the  main  ceiling,  which  is  semi- 
elliptical  in  form,  and  the  upper  chords  are 
pitched  in  the  line  of  roof,  and  receive  the 
rafters  supporting  the  fireproof  construction. 

The  plaster  forms  for  ceilings,  with  their 
penetrations,  arches  and  lunettes,  and  all  spe- 
cial plaster  features  were  formed  of  1-inch 
steel  channels,  set  at  12-inch  centers,  and  sup- 
ported by  steel  purlins  and  angles,  which  were 
hung  to  the  structural  steel  above.  The  entire 
interior  finish  above  the  wainscot  and  base  is 
of  plaster.  The  proscenium  arch  is  formed  of 
steel  furring,  same  as 
celling  and  is  made 
self-supporting.  The 
furring  in  this  build- 
ing is  made  particul- 
larly  difficult  and  elab- 
orate by  the  nature  of 
the  design  of  the  room 
and  the  u  n  us  u  a  1 
amount  of  decoration 
and  has  been  well  exe- 
cuted. 

The  Memorial  Vesti- 
bule building  in  the 
center  of  the  group  is 
surmounted  by  a  large 
copper  dome,  and  It 
connects  University 
Hall  with  Woolsey 
Hall.  In  it  will  be  con- 
centrated, in  the  main, 
the  university  memo- 
rials such  as  statues, 
tablets,  etc.  The  main 
floor  in  this  building 
Is  carried  on  standard 
steel  beams  and  ex- 
concrete  construction, 
supported  entirely  on 
The  vaults  in  the  Cir- 
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Longitudinal  Section  through  Dome,  Yale  Memorial  Building. 


all  of  steel  construction,  with  expanded  metal 
and  concrete  flreproofing  similar  to  that  in  the 
Dining  Hall.  The  plan  of  the  building  is  such 
that  it  was  desirable  to  carry  the  large  galler- 
ies without  columns.  This  was  accomplished 
by  cantilever  framing,  as  shown,  the  longer 
cantilevers  in  the  center  of  the  balcony  at  the 
rear  being  carried  through  the  large  support- 
ing trusses,  which  rest  between  the  columns 
back  of  the  seating  space  on  the  main  floor. 
These  cantilevers  were  calculated  for  three  con- 
ditions of  loading:  First,  for  the  loading  of 
all  of  the  seats — filled — in  front  of  the  line  of 


some  of  the  cantilevers  did  not  run  into  the 
walls,  but  into  openings,  it  was  necessary  to 
provide  trusses  to  take  both  the  re-action  and 
the  uplift.  The  fronts  of  the  cantilevers  were 
connected  by  continuous  channel  fascias.  The 
gallery  cantilevers  are  longer  than  those  of  the 
center  rear  portion  of  the  balcony.  They  are 
inclined  lattice  girders  as  shown,  about  40  feet 
in  length  and  4  feet  deep,  the  entire  projection 
beyond  the  supporting  transverse  girder  being 
about  19  feet.  The  main  roof  is  supported  on 
steel  trusses  with  all  riveted  connections.  The 
lower  chords  are  shaped  to  conform  to  the  gen- 


panded  metal  and 
The  upper  fioors  are 
Guastavino  tile  vaults, 
culation  Corridor  have  clear  spans  of  24  feet, 
with  only  2  feet  rise.  Those  in  the  circular 
rooms  under  the  dome,  have  clear  spans  of  50 
feet  with  only  3  feet  rise.  The  thickness  of 
these  circular  vaults,  or  domes,  are  at  the  base 
six  layers  of  1-inch  tile,  or  about  7  Inches  in 
all,  and  three  layers,  or  about  3%  inches  at  the 
crown.  The  thickness  at  the  center,  from  the 
finished  floor  to  the  finished  ceiling  on  the 
underside  is  but  9  inches.  These  domes  are 
held  in  position  by  steel  girders,  formed  of 
three  6-inch  angles,  and  eight  vertical  12-inch 
steel  web  plates  riveted  together,  which  take  up 
the  thrust.  The  vaults  and  domes  are  per- 
fectly rigid  and  show  no  vibration  under  any 
condition.  The  floors  above  them  are  of  oak, 
in  parquetry,  or  of  mosaic.  The  parquetry 
floors  cover  a  planed  and  matched  under-floor- 
ing, which  is  laid  on  dove-tailed  sleepers,  set  in 
concrete.  The  mosaic  floors  are  divided  by 
panels  arranged  to  guard  against  cracking  of 
the  surface. 

The  dome  frame  is  of  8-inch  steel  beams, 
placed  radially  and  curved  to  conform  to  shape 
of  dome,  as  shown.  The  feet  of  the  ribs  are 
riveted  to  a  6-inch  plate,  forming  a  ring  around 
the  base.  The  upper  ends  of  ribs  are  framed 
against  an  8-inch  channel,  leaving  a  well  13  feet 
in  diameter  and  forming  a  base  for  the  lantern 
wall  which  is  about  8  feet  high  and  is  built 
entirely  of  expanded  metal  and  concrete.  The 
exterior  of  the  dome  is  covered  with  3%  inches 
of  expanded  metal  and  concrete  flreprooflng, 
and  is  then  furred  with  expanded  metal  and 
concrete  and  a  cement  finish,  ready  for  the  pan- 
eling and  ornamental  work  and  copper. 

The  ceiling  in  the  dome  room  approximately 
parallels  the  line  of  the  dome  and  is  formed 
entirely  of  steel  furring,  lath,  and  plaster,  the 
same  as  the  ceiling  of  the  auditorium.      It  is 
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crowned  with  a  large  paneled  celling  light, 
glazed  with  an  obscured  glass,  and  this  is  con- 
nected to  the  skylight,  surmounting  the  lantern 
alwTe,  with  steel  furring  which  makes  a  sup- 
port for  the  upper  part  of  ceiling,  and  at  the 
same  time  forms  a  light  well  connecting  the 
skylight  and  ceiling  light.  The  buildings  con- 
tain a  very  complete  mechanical  plant,  dining 
hall  outfit,  heating  and  ventilating  apparatus, 
and  a  plant  for  lighting  the  entire  buildings, 
with  provisions  for  the  lighting  and  heating  of 
future  buildings. 

Messrs.  Carrere  and  Hastings  were  the  archi- 
tects of  these  buildings  and  the  constructural 
engineering  and  specifications  were  done  by 
Mr.  Owen  Brainard  of  the  firm.  The  work  was 
executed  under  the  immediate  direction  of  Mr. 
Carl  F.  Grieshaber  and  the  entire  contract. 
except  that  for  the  mechanical  plant,  was  exe- 
cuted by  Messrs.  Norcross  Brothers.  Messrs. 
Hollis  French  and  Allen  Hubbard  were  the  con- 
sulting engineers  for  the  mechanical,  heating 
and  ventilating  and  electrical  plant. 


ord  of  February  9,  1901,  was  placed  in  charge 
of  Mr.  R.  S.  Weston,  whose  report  on  the  worlv 
has  just  been  made  public  by  Mr.  George  G. 
Earl,  the  general  superintendent  of  the  Board. 
In  conducting  the  experimental  work,  Mr.  Wes- 
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wide  variation  in  the  amount  of  suspended 
matter,  fine  clay  particles  forming  a  compara- 
tively large  proportion  of  the  suspended  mat- 
ter, no  sudden  changes  in  the  amount  of  sus- 
pended matter,  frequent  but  not  sudden  changes 
in  the  character  of  the  water  due 
to  the  predominating  influence 
for  the  time  of  one  or  more  of 
the  leading  tributaries,  and  the 
absence  of  any  appreciable  evi- 
dence of  sewage  contamination. 

The  range  in  the  amount  of 
suspended  matter,  stated  in 
parts  per  million,  is  given  as 
follows:  January,  385;  February, 
640;  March,  1,150;  April,  1,425; 
May,    1,350;     June,     920;     July, 
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Water  Purification  Experiments  at  New 
Orleans. 


When  the  problem  of  designing  a  system  of 
works  for  purifying  the  Mississippi  River  water 
was  discussed  by  the  engineering  advisers  of 
the  New  Orleans  Sewerage  and  Water  Board, 
in  1900,  the  available  information  for  the  pur- 
pose was  to  be  found  mainly  in  the  results  of 
investigations  at  Louisville,  Pittsburg  and  Cin- 
cinnati. A  purification  plant  could  doubtless 
have  been  planned  from  that  amount  of  data 
which  would  have  operated  satisfactorily.  Tt 
was  probable,  however,  that  such  a  plant  would 
not  be  the  most  economical  and  efficient  which 
it  was  possible  to  build,  because  definite  infor- 
mation did  not  exist  on  which  to  base  the  size 
of  the  subsiding  basins  for  the  sedimentation 
of  the  raw  water  at  New  Orleans  and  the  ca- 
pacity of  the  subsiding  basins  for  use  with  the 
water  to  which  a  coagulant  had  been  added. 
Hence  an  experimental  station  was  constructed 
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at  Audubon  Park  for  the  investigation  of  the  -  ton  had  the  benefit  of  the  advice  of  Mr.  George 

character  of  the  raw  water  and  the  effect  on  it  W.  Fuller  as  well  as  Mr.  Earl. 

of  various  methods  of  treatment.     This  station.  The  water  of  the  Mississippi  at  New  Orleans 

which  was  illustrated  in  The  Engineering  Rec-  possesses    the    following    characteristics:       A 


600;  August,  410;  September,  290;  October,  185; 
November,  160;  December,  200.  The  average 
amount  is  650  parts.  It  is  this  suspended  mat- 
ter which  is  the  source  of  the  only  strong  ob- 
jection to  the  river  water  as  a  source  of  do- 
mestic and  industrial  supply.  A  million  gal- 
lons of  raw  water  contains  about  2.7  tons  of  dry 
mud,  and  a  purification  plant  for  New  Orleans 
must  remove  108  tons  of  mud  daily  from  the 
supply  on  an  average  and  during  the  periods  of 
maximum  turbidity  as  much  as  435  tons.  The 
amount  of  suspended  matter  in  the  untllterea 
water  used  for  the  supplies  of  other  cities  is 
as  follows:  Lawrence,  10;  Albany,  lb;  Pitts- 
burg, 50;  Washington,  80;  Cincinnati,  230; 
Louisville,  350;  St.  Louis,  1,000.  The  matter 
at  St.  Louis  settles  much  more  rapidly  than 
that  at  New  Orleans.  The  mechaaical  removal 
of  this  amount  of  sediment  is  a  problem  that 
demanded  the  most  careful  consideration.  The 
purity  of  the  water  from  a  chemical  and  biolog- 
ical point  of  view  is  due  to  the  opportunities 
for  natural  purification  in  the  lowest  few  hun- 
dred miles  of  the  river  and  to  the  small  amount 
of  sewage  pollution  it  receives.  The  river 
banks  are  protected  by  levees  which  not  only 
keep  the  water  from  the  land  but  also  keep  the 
sewage  from  the  river  except  at  a  few  outlets. 
It  is  usually  convenient  for  the  towns  immedi- 
ately above  New  Orleans  to  carry  their  drain- 
age away  from  the  river  so  that  almost  no  local 
pollution  exists. 

The  experiments  with  plain  subsidence 
showed  that  the  percentages  of  suspended  mat- 
ter which  can  probably  be  removed  in  this  man- 
ner are  33  after  12  hours  of  sedimentation,  45 
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after  24  hours,  54  after  48  hours  and  59  after 
72  hours.  During  the  winter  and  at  other 
times  when  the  river  water  is  fairly  clear  the 
percentages  of  removal  will  probably  be  con- 
siderably less  than  these,  while  during  the 
warm  months  and  when  the  river  is  more  tur- 
bid, materially  better  results  will  be  obtained. 
The  sediment  deposited  from  the  raw  water 
does  not  become  compact  enough  In  four  months 
to  prevent  its  being  washed  out  easily  with  a 
hose;  much  of  it, -in  fact,  flowed  through  the 
washout  pipe  of  the  Station  of  its  own  account. 
If  the  basins  of  the  proposed  works  are  cleaned 
as  often  as  once  in  four  months,  Mr.  Weston 
believes  that  satisfactory  conditions  of  opera- 
tion, from  a  sanitary  standpoint,  will  surely 
be  obtained.  The  removal  of  bacteria  by  sedi- 
mentation was  so  slight  as  to  be  of  no  signi- 
ficance. 

The  experiments  made  with  English  or  slow 
sand  filtration  were  conducted  with  Settled 
water  and  also  with  water  which  had  been  set- 
tled and  acted  upon  by  a  coagulant.  The 
water  which  has  been  allowed  72  hours  of  sedi- 
mentation contains  the  following  average 
amounts  of  suspended  matter,  the  figures  repre- 
senting parts  per  million:  January,  150;  Febru- 
ary, 265;  March,  460;  April,  590;  May.  575: 
June,  385;  July,  225;  August,  160;  September, 
125;  October,  90;  November,  70;  December,  90; 
average,  265.     The  clay  particles  are  somewhat 


ing  which  process  to  employ.  When 
sulphate  of  alumina  is  added  to  water  for  this 
purpose  a  certain  amount  is  absorbed  by  the 
suspended  matter  in  the  water  and  does  not 
react  with  the  dissolved  carbonates  to  form 
alumina  hydrate  which  is  the  substance  that 
collects  the  suspended  matter  into  masses  large 
enough  to  be  held  by  the  filtering  medium. 
Taking  raw  river  water  and  subsided  water 
with  the  same  amount  of  suspended  matter  in 
each,  it  was  found  at  New  Orleans  that  the  raw 
water  required  about  25  per  cent,  more  coagu- 
lant than  the  other  in  order  to  produce  equal 
clarification.  Tables  showing  the  amount  and 
cost  of  chemical  for  each  class  of  water  and 
with  various  amounts  of  suspended  matter  were 
prepared,  and  with  their  help  and  the  figures  of 
the  amount  of  turbidity  in  the  raw  and  subsided 
waters  during  the  different  months  it  was  pos- 
sible to  determine  just  how  long  it  was  best  to 
conduct  the  subsidence  before  beginning  the 
clarification  by  coagulation.  It  is  unnecessary 
to  review  the  steps  of  this  computation  at  this 
time,  but  the  results  are  of  interest.  Within 
the  limits  of  the  data  employed,  it  was  found 
that  there  would  be  but  little  difference  in  the 
cost  of  the  filtered  water  whether  plain  subsi- 
dence were  practiced  for  12,  24  or  72  hours.  The 
advantage  seemed  to  be  slightly  in  favor  of  a  24- 
hour  period.  Taking  everything  into  consider- 
ation, including  the  smaller  area  of  the  basins 
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gelatinous  in  their  nature  and  act  within  cer- 
tain limits  as  a  substitute  for  the  organic  mat- 
ter which  forms  films  on  the  sand  beds  of  fil- 
ters. The  clay  particles  are  sub-microscopic  in 
size,  many  of  them  being  less  than  0.00001  inch, 
and  penetrate  deeply  into  the  sand  when  present 
in  large  numbers.  The  experiments  showed 
that  the  filter  produced  an  effiuent  of  satisfac- 
tory character  when  the  applied  water  did  not 
contain  more  than  120  parts  of  "suspended  mat- 
ter during  the  summer  months,  but  it  is  dbubt- 
ful  if  such  results  could  be  obtained  steadily 
throughout  the  year.  Even  assuming  that 
such  an  i  ifluent  can  be  purified  satisfactorily 
at  all  times,  the  figures  of  the  amount  of  sus- 
pended matter  in  water  that  has  been  settled 
tor  72  hours  show  that  for  two-thirds  of  the 
year  a  slow  sand  filter  cannot  produce  a  satis- 
factory effluent  at  a  rate  of  2,560,000  gallons  per 
day  per  acre.  The  reduction  of  the  rate  of 
operation  within  any  practicable  limits  will  not 
affect  this  conclusion.  The  cost  of  operating 
even  to  produce  such  an  unsatisfactory  result 
will  be  from  three  to  six  times  that  of  similar 
work  elsewhere  on  account  of  the  amount  of 
scraping  necessary.  Double  filtration  will  not 
be  a  remedy  owing  to  the  turbidity  of  the  efflu- 
ent of  the  primary  filter  during  portions  of  the 
year. 

The  second  method  of  operating  a  slow  sand 
filter  involves  the  removal  of  part  of  the  sus- 
pended matter  by  a  coagulant.  The  latter  can 
be  added  directly  to  the  raw  water  or  to  water 
■which  has  been  partially  clarified  by  sub- 
sidence. One  interesting  feature  of  co- 
agulation     Is      of       importance       in       decid- 


from  which  sediment  would  have  to  be  removed 
and  the  smaller  area  of  ground,  it  .  was 
decided  that  under  the  local  conditions  the 
plain  subsiding  basins  need  not  be  larger  than 
one-half  the  daily  capacity  for  which  provision 
must  be  made  in  the  designs  of  the  entire 
works. 

The  purpose  of  the  coagulant  is  not  only  to 
furnish  water  which  will  enable  the  slow  filter 
to  operate  satisfactorily  but  is  also  to  increase 
the  rate  of  filtration.  Investigations  elsewhere 
have  indicated  that  water  containing  not  more 
than  30  to  50  parts  of  suspended  matter  might 
be  filtered  in  this  type  of  works  at  a  rate  of 
5,200,000  gallons  per  acre  daily.  The  New 
Orleans  experiments  demonstrated  that  the 
amount  of  coagulant  added  to  make  this  rate 
possible  should  be  sufficient  to  keep  the  sus- 
pended matter  somewhere  between  20  and  12 
parts  per  million.  The  former  amount  would 
require  a  filter  running  at  the  rate  mentioned 
to  he  scraped  every  13  days,  and  the  latter 
amount  every  20  days;  with  a  head  of  four  feet 
and  other  conditions  similar  to  those  at  the 
experimental  plant,  these  figures  correspond  to 
yields  of  65,000,000  and  100,000,000  gallons  per 
acre  between  scrapings.  The  coagulating  ba- 
sins necessary  for  this  purpose  must  have  a 
capacity  of  24  hours  flow. 

The  experiments  showed  that  a  purification 
plant  tn  this  modified  English  system  would 
produce  a  satisfactory  effluent.  The  cost  of  the 
works,  on  a  basis  of  40,000,000  gallons  daily  ca- 
pacity, is  estimated  at  $1,260,000,  and  their  oper- 
ating charges  at  $16.46  per  million  gallons,  in- 
clusive of  interest  and  depreciation. 


The  mechanical  filtration  systems  which  were 
tested  resembled  the  modified  English  system 
in  that  subsided  water  which  was  afterward 
clarified  by  coagulation  was  employed  with 
them.  They  differ  in  the  period  of  secondary 
subsidence  required  after  the  coagulation,  be- 
cause the  mechanical  filter  is  adapted  to  treat 
coagulated  water  containing  a  larger  amount  of 
suspended  matter  than  is  the  slow  sand  filter. 
Two  mechanical  filters  were  employed  in  the 
tests,  which  differed  mainly  in  their  size  and 
in  the  manner  of  agitating  the  sand  during 
washing,  one  employing  the  air  washing  system 
and  the  other  the  older  mechanical  agitators. 
Their  efficiency  was  found  to  be  Identical. 

The  limit  to  which  it  is  advisable  to  reduce 
the  amount  of  suspended  matter  in  the  water 
to  be  applied  to  a  mechanical  filter  is  found  by 
a  comparison  of  the  cost  of  subsidence  and 
coagulation  with  the  cost  of  the  water  employed 
for  washing  the  filter.  Such  a  comparison  in 
the  case  of  the  New  Orleans  conditions  showed 
that  the  economical  limits  of  the  suspended 
matter  were  somewhere  between  30  and  45  parts 
per  million,  which,  it- will  be  seen  are  higher 
than  the  limits  for  the  modified  English  sys- 
tem. It  is  well  known  that  after  enough  coagu- 
lant has  been  added  to  effect  a  fair  degree  of 
clarification,  it  takes  but  a  trifle  more  of  the 
chemical  to  obtain  a  considerably  better  result. 
The  cost  of  this  slight  excess  has  to  be  com- 
pared with  the  cost  of  wash  water  saved  by  the 
procedure.  In  this  particular  case  it  was  de- 
cided to  make  the  comparative  estimates  on  the 
basis  of  an  applied  water  with  the  suspended 
matter  reduced  to  about  45  parts.  The  result 
of  the  experiments  and  comparisons  of  cost 
showed  that  the  most  economical  arrangement 
of  plant  would  be  one  providing  plain  subsi- 
dence for  12  hours,  then  coagulation  and  sup- 
plementary subsidence  for  another  12  hours 
and  finally  filtration  at  a  rate  of  125,000,000  gal- 
lons per  24  hours.  The  report  states  that  no 
choice  could  be  made  between  the  two  systems 
of  air  and  mechanical  washing  on  the  basis  of 
efficiency  and  this  matter  would  have  to  be  de- 
cided on  the  basis  of  cost;  indeed,  it  was  stated 
that  the  experiments  indicated  the  possibility 
of  omitting  agitation  completely  during  wash- 
ing, although  this  is  not  recommended. 

The  total  cost  of  a  40,000,000-gallon  plant  of 
the  rapid  or  mechanical  type  is  placed  at  about 
$700,000,  and  its  cost  of  operation  at  $15  per 
million  gallons.  As  these  figures  are  consider- 
ably less  than  those  for  the  modified  English 
system,  the  recommendation  has  neen  adopted 
and  the  plant  will  be  constructed  along  the  lines 
indicated. 

The  general   features  of  the  works  are  Indi- 
cated in  a  report  by  Mr.  Earl.     The  intake  will 
be  located  above  the  city  on  a  caving  bank  of 
the  river,  and  its  construction  will  be  such  that 
any  slides  at  this  bank  will  cause  little  trouble. 
The  water  will  be  drawn  from  near  the  surface, 
as  the  amount  of  suspended  matter  in  the  river 
increases   with  the  depth.      A   pair  of  48-inch 
suction  mains  will  run  to  a  first  set  of  low-lift 
centrifugal  pumps  which  will  discharge  into  the 
primary   subsiding  basin,  of  23,000,000  gallons 
capacity.     Owing  to  the  character  of  the  land 
on  which  all  the  works  must  be  built  it  Is  de- 
sirable to  impose  light  unit  loads  on  the  founda- 
tions,  and  this  basin  will  be  shallow   for  this 
reason.      As  large  conduits  must  run  in  sop- 
of   its  walls  it  has  been  decided  to  buil-' 
structure  of  concrete  reinforced  by  s*- 
passing  through  this  reservoir  the  '• 
baffled  so  as  to  ensure  thoroup' 

At  the  front  end  of  this  p' 
of  weirs  will  deliver  the  ' 
conduit  in  the  wall  bf' 
coagulating  basins\ 
to  a   well   where  th^ 
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added.  Then  it  will  pass  into  a  distributing 
conduit  tiaving  small  holes  in  its  bottom 
through  which  the  water  will  enter  the  second 
basin.  In  a  general  way  it  may  be  said  that 
65  per  cent,  of  the  suspended  matter  will  pass 
through  the  first  reservoir  and  only  7  per  cent. 
through  the  second  one.  From  the  latter  the 
clarified  water  will  flow  by  gravity  to  the  me- 
chanical filters,  which  it  is  proposed  to  con- 
struct somewhat  after  the  system  built  at  Little 
Falls,  N.  J.,  for  the  East  Jersey  Water  Company, 
already  illustrated  in  The  Engineering  Record. 
Owing  to  the  difference  in  the  character  of  the 
foundations  the  details  will  be  different,  but  the 
extensive  use  of  concrete-steel  construction 
which  is  a  feature  of  the  Little  Falls  plant  is 
proposed  for  the  New  Orleans  works. 

After  passing  the  filters  the  purified  water 
will  enter  a  small  equalizing  reservoir  immedi- 
ately below  them,  connected  by  a  gravity  con- 
duit with  a  second  pump  well  located  below  the 
same  pumping  station  that  contains  the  machin- 
ery for  the  first  or  raw-water  set  of  pumps. 
From  this  well  the  water  will  be  taken,  so  far 
as  possible,  by  main  pumps  of  a  suflicient  ca- 
pacity to  operate  under  the  direct-pressure  sys- 
tem, as  the  topographical  conditions  of  New 
Orleans  make  standpipes  or  service  reservoirs 
Impracticable.  These  main  pumps  will  not 
take  as  much  water  as  the  filters  can  furnish 
during  the  night,  while  they  may  require  much 
more  during  the  day.  For  this  reason,  as  well 
as  to  enable  the  filters  to  be  operated  uniformly, 
an  essential  feature  of  successful  work,  clear- 
water  reservoirs  of  12,000,000  gallons  capacity 
will  be  constructed  to  balance  the  yield  of  the 
filters  and  the  requirements  of  the  pumps,  and  a 
second  set  of  low-lift  centrifugal  pumps  will  be 
provided  to  elevate  the  water  into  these  basins. 

For  emergency  conditions  which  are  never 
expected  to  arise  but.  should  they  happen  dur- 
ing a  great  fire,  might  be  immensely  costly,  tho 
following  cross-connections  and  by-passes  will 
be  provided:  First,  the  second  low-lift  pumps 
can  be  connected  with  the  suction  main  from 
the  river  and  deliver  water  into  the  raw  water 
reservoirs;  second,  the  filters  can  be  by-passed 
and  the  water  sent  directly  from  the  settling 
basin  to  the  pumps;  third,  the  settling  reservoir 
can  be  by-passed  and  the  water  sent  to  the  filters 
or  to  the  main  pumps. 


A  New  Oil  Engine. 

Taken  collectively,  the  strongest  objections 
to  the  present  forms  of  gas  and  oil  engines  are 
the  difficulty  of  starting,  their  expensive  and 
noisy  operation,  the  disagreeable  smell  emitted 
by  the  exhaust,  and  their  great  weight  and 
size.  An  oil  engine  has  recently  been  invented 
which  bids  fair  to  remove  these  objections  to  a 
large  extent,  since  it  is  self-starting;  will  bum 
fuel  oil.  the  cheapest  oil  known  and  one  hav- 
ing little  odor;  will  burn  it  gradually  Instead 
of  explosively,  reducing  the  noise  and  vibra- 
tion; and  being  of  the  two-cycle  rather  than 
the  four-cycle  type,  is  capable  of  developing 
about  double  the  power  for  the  same  size.  The 
engine  is  the  invention  of  Mr.  Oscar  P.  Oster- 
gren,  a  mechanical  engineer  and  inventor,  well 
known  as  the  designer  of  the  "Arrow"  and  one 
of  the  first  to  produce  apparatus  for  the  manu- 
facture of  liquid  air  in  commercial  quantities. 

The  construction  of  the  engine  may  be  seen 
on  the  accompanying  sectional  elevations 
taken  at  right  angles  to  each  other  and  show- 
ing the  piston  at  opposite  ends  of  its  stroke. 
The  piston  Is  of  the  trunk  pattern  and  works 
within  a  cylinder  enclosed  by  heads  at  both 
ends.  The  upper  face  of  the  piston  which  re- 
ceives all  of  the  working  impulses,  is  the  only 
one  ever  In  contact  with  the  burning  gases  and 
Is  covered  with  a  conical  baflle  plate,  the  utility 


of  which  will  be  manifested  later.  The  lower 
hollow  face  compresses  air  which  cleanses 
the  cylinder  above  the  piston  between  igni- 
tions completely  removing  the  products  of  com- 
bustion or  any  unconsumed  oil  therein,  which 
might  be  the  cause  of  a  premature  ignition  on 
the  next  working  stroke  if  allowed  to  remain. 
The  clean  air  is  drawn  into  the  cylinder  on  the 
up-stroke  through  the  valve  surrounding  the 
piston  rod,  the  travel  of  which  is  limited  by  a 
stop,  as  Indicated,  and  the  opening  and  closing 
effected  initially  by  friction  on  the  rod,  al- 
though the  excess  of  pressure  on  alternate 
sides  will  produce  the  same  results. 

The  cycle  of  operations  is  as  follows:  Start- 
ing with  the  piston  at  the  upper  limit 
of  its  stroke,  as  indicated  in  the  left 
hand  elevation,  the  cylinder  below  the 
piston  is  filled  with  clean  air  at,  or 
a  little  below,  atmospheric  pressure.  As  the 
piston  starts  to  descend  the  air  admiseion 
valve  is  closed  and  compression-  follows 
throughout  the  down-stroke,  being  distributed 
through  the  lower  part  of  the  cylinder  and  the 
concentric  air  passage  surrounding  it.  Concur- 
rently the  charge  above  the  piston  has  been 
burning  and  expanding,  producing  the  effective 
force,  over  and  above  that  necessary  to  com- 
press the  air,  which  turns  the  crank  shaft.  For 
an  instant  as  the  piston  nears  the  lower  end 
of  its  travel,  the  exhaust  is  opened  through 
the  ports  underlying  the  conical  baffle  plate  and 
a  reduction  of  pressure  ensues.  A  slight  further 
movement  brings  the  piston  to  the  end  of  its 
stroke,  the  circumferential  ports  of  the  air 
jacket  register  with  those  under  the  baffle 
plate,  while  the  space  above  is  fully  opened  to 
exhaust  at  atmospheric  plus  back  pressure. 
The  air  in  the  jacket  being  at  a  pressure  In 
excess  of  the  atmosphere  by  about  seven 
pounds,  rushes  under  the  baffle  plate  and  out 
through  the  opening  at  its  center  in  a  verti- 
cal stream  which  Impinges  on  the  cylinder 
head  and  is  deflected  along  the  side  walls  re- 
moving the  last  traces  of  the  burned  gases 
through  the  regular  exhaust  ports.  This  purg- 
ing of  the  cylinder  by  cold  air  between  each 
working  stroke  has  another  beneficial  effect  in 
that  the  cooling  produced  is  sufficient  to  ob- 
viate the  necessity  of  a  water  jacket  around 
the  cylinder,  at  least  on  sizes  smaller  than  10 
horse-power.  What  the  results  will  be  on 
larger  engines  remains  to  be  seen;  in  any 
event  less  heat  will  have  to  be  wasted  through 
jacket  water  than  is  invariably  the  case  with 
an  explosive  type  of  engine. 

It  will  be  noticed  that  the  body  of  the  pis- 
ton also  serves  as  a  valve  for  all  operations  of 
admission  and  exhaust  of  air  to  the  upper  part 
of  the  cylinder.  The  oil  admission  is  under 
entirely  separate  control,  as  will  appear  sub- 
sequently. As  the  piston  begins  the  up-stroke 
the  pressure  above  it  has  fallen  very  nearly  to 
atmospheric,  the  exhaust  and  air  ports  close, 
air  is  admitted  below  the  piston  through  the 
opening  of  the  valve  on  the  piston  rod,  and 
compression  takes  place  above  the  piston.  The 
second  compression  of  the  air  is  much  higher 
than  the  first  as  it  is  crowded  into  the  slight 
space  left  at  the  top  of  the  cylinder  and  in  the 
ports  which  communicate  with  the  auxiliary 
valve  for  injecting  the  oil.  As  a  matter  of  fact 
this  compression  reaches  about  300  pounds  per 
square  inch,  producing  a  temperature  in  the 
neighborhood  of  780  degrees,  which  makes  pos- 
sible the  ignition  of  the  oil  as  fast  as  it  is  in- 
troduced. During  three-fourths  of  the  up- 
stroke the  air  has  access  to  both  ends  of  the 
plunger  of  the  auxiliary  valve  leaving  It  in  a 
balanced  condition  during  this  period.  At  the 
beginning  of  the  last  quarter  the  auxiliary 
valve  is  rapidly  raised  through  the  agency  of 
the  cam  and  follower  mechanism,  which  closes 


the  port  near  its  upper  face  and  by  its  more 
rapid  motion  produces  a  compression  through 
the  small  pipe  communicating  with  the  head 
of  the  cylinder,  much  in  excess  of  the  cylinder 
compression.  This  causes  the  opening  of  the 
little  pop  valve  in  the  cylinder  head  and  the 
atomizing  of  the  drop  of  oil  contained  there- 
in, into  the  cylinder.  The  air  in  the  cylinder 
being  at  the  point  of  combustion  ignites  the  oil 
as  fast  as  it  is  received  and  expansion  ensues 
throughout  the  down-stroke,  although  the  in- 
troduction of  oil  lasts  for  only  about  one-quar- 
ter of  the  stroke.  At  the  end  of  the  stroke,  the 
cam,  being  positive  in  its  action,  returns  the 
oil  pump  plunger  to  its  lower  position  pro- 
ducing a  suction  which  draws  the  next  charge 
of  oil  through  three  little  check  valves  into  the 
oil  pocket  on  the  cylinder  head  to  be  in  readi- 
ness for  the  next  succeeding  ignition.  The 
course  of  the  oil  may  be  followed  by  a  refer- 
ence to  the  right  hand  elevation,  where  it  will 
be  seen  that  initially  it  is  required  to  pass 
through  a  coil  in  the  exhaust  pipe  of  the  en- 
gine. By  this  provision  a  certain  amount  of 
preheat  is  imparted  to  the  oil  at  the  expense 
of  heat  otherwise  lost,  which  is  calculated  to 
raise  the  oil  to  about  the  flashing  point  and 
facilitate  its  later  vaporization.  The  construc- 
tion of  the  oil  retainer  in  the  injection  valve  is 
peculiar.  A  spool  consisting  of  a  number  of 
flanges  perforated  parallel  to  the  axis  is 
placed  on  the  valve  stem,  and  by  virtue  of  its 
honey-comb  construction  and  capillary  attrac- 
tion, acts  as  a  sponge,  spreading  the  oil  in  thin 
films  over  its  surface  so  that  it  may  more 
readily  be  converted  into  mist  by  the  blast  of 
injecting  air. 

The  governing  of  speed  and  power  is  accom- 
plished by  regulating  the  amount  of  oil  in- 
jected, the  air  charge  and  degree  of  Its  com- 
pression being  constant.  The  throttling  of  the 
oil  occurs  prior  to  its  passage  through  the 
three  check  valves,  in  an  adjustable  needle 
valve,  shown  at  the  right  of  the  check  valves 
in  the  right  hand  elevation.  A  coiled  spring 
normally  holds  this  valve  open,  while  its  de- 
pression is  regulated  through  the  governing 
mechanism  shown  on  the  other  elevation,  which 
is  sufficiently  clear  to  need  no  further  explan- 
ation. 

The  mission  of  the  air  receiver  is  the  stor- 
ing of  compressed  air  to  enable  the  engine  to 
start  after  a  period  of  rest.  When  the  engine 
is  first  installed  it  is  necessary  to  charge  the 
receiver  by  a  hand  pump  or  other  means, 
through  a  connection  for  that  purpose.  There- 
after the  charging  is  accomplished  by  the  en- 
gine itself.  As  the  drawing  shows  the  receiver 
communicates  with  the  cylinder  of  the  engine 
through  the  port  below  the  auxiliary  valve.  A 
check  valve  allows  the  compressed  air  to  flow 
into  the  receiver  until  the  pressure  therein 
equals  that  in  the  cylinder.  Subsequently  as 
the  pressure  falls  by  the  contraction  of  the  air 
in  cooling,  the  valve  opens  again  continually 
restoring  it  to  the  maximum  engine  pressure. 
When  it  is  desired  to  start  up  the  engine  the 
actuating  rod  below  the  check  valve,  carrying 
a  follower  at  its  end,  is  thrown  into  engage- 
ment with  a  cam  by  means  of  a  hand  lever. 
If  the  engine  is  in  the  proper  position  the 
valve  is  opened  at  once  and  a  charge  of  com- 
pressed air  flows  into  the  cylinder.  If  not, 
there  being  no  load  on  the  engine,  the  fly- 
wheel may  be  revolved  until  the  piston  takes 
its  right  position  to  receive  the  charge  of  air. 
The  ignition  for  the  first  few  revolutions  re- 
quires the  use  of  an  electric  sparking  plug,  not 
shown  on  the  drawings,  which,  with  the  check 
valve  actuating  mechanism  is  thrown  out  of 
operation  as  soon  as  the  top  of  the  piston  be- 
comes hot  enough  to  sustain  the  temperature  of 
combustion.    Herein  lies  another  advantage  of 


June  6,  1903. 

the  baffle  plate  for  being  of  thin  construction 
and  large  surface  it  becomes  heated  very 
much  sooner  than  the  main  heavy  piston  head 
could,  and  establishes  normal  running  condi- 
tions in  but  a  few  strokes.  As  will  be  seen  the 
stem  of  the  air  check  valve  is  separated  from 
its  actuating  rod  when  not  in  operation.  This 
is  to  avoid  the  noise  that  would  occur  if  the 
whole  mechanism  were  lifted  whenever  the 
check  valve  rises. 

The  drawings  herewith  are  for  a  50-horse- 
power  engine  now  building,  which  will  run  at 
about  280  revolutions  per  minute.  So  far  the 
principles  involved  have  been  tried  out  only 
in  a  modified  Lozier  two-cycle  gasoline  motor. 
While  this  experimental  engine  can  hardly  be 
expected  to  adapt  itself  as  successfully  as  one 
specially  designed  throughout  to  meet  the  pe- 
culiar conditions,  it  has,  however,  demonstrated 
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Boston  Opinion  on  the  Union  Engineer- 
ing Building. 

A  meeting  of  the  corporate  members  of  the 
American  Society  of  Civil  Kngineers,  in  the 
vicinity  of  Boston,  was  held  on  the  afternoon 
of  June  1  at  the  room  of  the  Boston  Society  of 
Civil  Engineers,  with  a  view  to  obtaining  the 
sentiment  on  the  offer  of  Mr.  Andrew  Carnegie 
to  pay  for  the  construction  of  a  national  engi- 
neering society  building.  This  meeting  was 
held  in  response  to  a  circular  letter  signed  by 
Frederic  P.  Stearns,  Dexter  Brackett,  Henry 
Manley,  Frederick  Brooks,  S.  E.  Tinkham, 
George  A.  Kimball,  E.  W.  Howe,  of  which  the 
following  is  a  copy: 

"Dear  Sir: — There  will  be  a  meeting  of  the 
members  of  the  American  Society  of  Civil  Engi- 
neers residing  within  about  fifty  miles  of  Bos- 
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"Mark  an  X  opposite  the  statement  which  ex- 
presses your  opinion. 

"1.  I  am  In  favor  of  the  acceptance  of  Mr. 
Carnegie's  offer  and  the  construction  of  a  union 
building. 

"2.  I  am  not  ready  to  express  a  decided 
opinion  upon  this  question,  but  with  my  present 
information  would  favor  the  acceptance. 

"3.  I  do  not  care  to  express  an  opinion  upon 
this  question. 

"4.  I  am  not  ready  to  express  a  decided 
opinion  upon  this  question,  but  with  my  present 
information  would  oppose  the  acceptance. 

"5.  I  am  opposed  to  the  acceptance  of  Mr. 
Carnegie's  offer  and  the  construction  of  a  union 
building." 

The  meeting  was  called  to  order  by  Mr.  F.  P. 
Stearns,  thirty-two  members  beinfe-  present.  Mr. 
Henry  Manley  was  elected  chairman,  and  Mr. 


the  feasibility  of  using  fuel  oil,  igniting  it  by 
the  heat  of  compression  of  air,  and  omitting 
water  jackets  on  small  models.  The  engine  is 
believed  to  have  a  future  in  the  field  of  automo- 
bile, street  car  and  ship  propulsion,  as  well  as 
in  mills,  factories,  and  lighting  and  pumping 
plants.  The  patents  are  controlled,  and  the 
engines  being  built  by  the  Fuel  Oil  Company, 
50  Wall  Street,  New  York,  of  which  the  in- 
ventor, Mr.  Ostergren,  is  the  Vice-President. 


The  Average  Cost  of  Brick  Sidewalks  in  Som- 
erville,  Mass.,  during  1902  was  88  cents  per 
square  yard,  and  the  cost  of  setting  edgestones, 
79  cents  per  linear  foot.  City  Engineer  E.  W. 
Bailey  states  in  his  last  annual  report  that 
6.458  square  yards  of  new  brick  sidewalks 
were  laid,  and  8,610  square  yards  relaid. 


The  Ostergren  Self-Starting,  Two-Cycle  Oil  Engine. 

ton,  at  the  room  of  the  Boston  Society  of  Civil 
Engineers,  715  Tremont  Temple,  on  Monday, 
June  1,  at  4  P.  M.  for  the  purpose  of  consider- 
ing and  obtaining  an  expression  of  opinion  ■ 
upon  the  question  of  accepting  Mr.  Andrew 
Carnegie's  offer  to  contribute  $1,000,000  for  the 
construction  of  a  union  building  for  the  national 
engineering  societies  and  a  building  for  the 
Engineers'  Club.  As  it  is  desired  to  obtain  a 
full  expression  of  opinion  from  the  members  in 
this  vicinity,  those  who  cannot  attend  the  meet- 
ing are  requested  to  express  their  opinion  by 
the  use  of  the  appended  form  or  in  such  other 
manner  as  they  may  desire,  and  mail  the  same 
to  Frederic  P.  Stearns,  1  Ashburton  Place.  Bos- 
ton. It  is  desirable  that  this  form  be  used  in 
order  that  the  opinions  may  be  tabulated,  and 
that  the  replies  be  received  on  Monday,  June  1. 


S.  Everett  Tinkham,  secretary.  There  was  a 
very  general  discussion  on  the  subject,  and  sev- 
eral letters,  expressing  different  views  of  some 
who  were  unable  to  attend,  were  read. 

State-  Not 

meiit.                                 present.       Present.  Totals. 

1 a*  15  49 

■_' 29                    6  35 

:! B                    1  7 

4 «                    2  8 

.-. 3                    6  9 

Totals 78  30  108 

One  hundred  and  seventy-two  circular  letters 
were  sent  out,  and  a  tabulation  of  the  votes 
sent  in  is  given  above.  The  figures  in  the  col 
umn  headed  "Not  Present"  include  those  re-' 
ceived  previous  and  a  few  subsequent  to  the 
meeting,  while  those  in  the  column  headed 
"Present"  are  the  results  of  the  votes  cast  at  the 
meeting. 
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The  Baynes  Garbage  Disposal  Works  at 
Buffalo. 


A  unique  garbage  disposal  plant  has  been  in 
operation  for  a  short  time  in  Buffalo,  N.  Y.,  by 
the  Baynes  Garbage  Company,  which  has  a  con- 
tract with  the  city  to  dispose  of  the  garbage 
delivered  at  the  works  by  the  city.  The  build- 
ing contains  three  large  ovens,  in  each  of  which 
are  six  revolving  cylindrical  dryers.  These 
dryers  are  48  inches  in  diameter  and  13  feet 
long,  placed  in  the  oven  at  a  slight  slant  to  the 
horizontal  and  supplied  with  separate  hard  coal 
fires  on  grates  of  15  square  feet  area.  The 
heated  gases  from  the  fire  are  passed  around 
and  then  through  the  dryer  by  a  mechanical 
contrivance.  Outside  of  the  building  are  a  cool- 
ing tower,  an  exhaust  fan  and  a  stack.  The 
cooling  tower  is  7  feet  in  diameter  and  10  feet 
high,  plastered  with  cement  and  furnished  with 
a  1%-inch  water  pipe  spray  and  a  drain  to  the 
city  sewer.  The  lead  coated  fan  is  of  the  three- 
quarter  housing  top  vertical  discharge  type  of 
the  Buffalo  Forge  Company,  directly  driven  by 
a  6x8-inch  horizontal,  center  crank  Buffalo  en- 
gine. The  blast  wheel  is  78  inches  in  diameter, 
having  blades  42  inches  in  width,  and  has  a 
capacity  of  24,000  cubic  feet  per  minute  at  a 
speed  of  280  revolutions  per  minute.  The  steel 
stack  is  54  inches  in  diameter  and  80  feet  high, 
and  is  placed  upon  a  heavy  brick  foundation, 
in  which  is  a  small  furnace  directly  under  the 
stack.  The  remaining  apparatus  includes  four 
125-horse-power  boilers,  four  Merz  grease  ex- 
tractors, two  horizontal  side  crank  engines  of 
75  horse-power  each,  a  generating  unit  with 
capacity  of  150  incandescent  lights  and  several 
conveyors. 

The  garbage  is  dumped  from  the  wagons,  of 
4  to  5  tons  capacity  each,  into  a  large  hopper. 
is  immediately  shoveled  upon  one  of  the  con- 
veyors and  starts  up  an  incline  to  the  second 
floor,  where  it  is  ground  into  pieces  which  con- 
tain about  one  cubic  inch.  It  is  now  passed 
through  the  same  breeching  that  conveys  the 
escaping  gases  to  the  cooling  tower,  into  the 
revolving  cylindrical  dryer,  entering  at  the 
front  or  high  end  of  the  cylinder.  The  garbage 
remains  in  the  dryer  for  one  hour  and  fifteen 
minutes,  during  which  time,  as  the  cylinder 
slowly  revolves  and  the  garbage  passes  from 
the  front  to  the  rear,  it  is  not  only  subjected  to 
the  heat  of  the  fire  beneath  and  all  around  the 
cylinder,  but  by  an  arrangement  at  the  back  of 
the  dryer,  the  gases  are  returned  through  the 
cylinder  and  thus  brought  into  direct  contact 
with  the  garbage.  The  gases  pass  from  the 
back,  where  the  garbage  is  dryest  and  requires 
the  greatest  heat,  to  the  front  where  the  garbage 
has  just  entered.  The  refuse  which  now  has  had 
all  animal  life  destroyed  is  removed  from  the 
cylinder  at  the  hack  and  transferred  by  con- 
veyors to  the  Merz  improved  extractors,  where 
the  grease  is  removed  by  the  use  of  a  solvent. 
After  leaving  the  extractor  the  tanltage,  as  it  is 
now  termed,  is  ground  and  screened  and  sold  to 
fertilizer  manufacturers. 

The  gases,  which  contain  acetic,  nitric  and 
sulphuric  acid,  the  exact  composition  depending 
entirely  on  the  nature  of  the  garbage,  are 
sucked  through  the  breeching  to  the  cooling 
lower,  where  their  temperature  is  reduced  be- 
low their  dew  point  depositing  a  large  quantity 
of  the  watery  vapor  and  purifying  the  gas  to  a 
considerable  extent.  The  remaining  gases  are 
Eucked  on  Into  the  exhaust  fan  and  immediately 
discharged  Into  the  stack.  These  gases  are 
saturated  when  they  enter  the  stack,  but  as 
they  pass  over  the  furnace  in  the  bottom  of  the 
stack  and  mix  with  the  hot  gases  from  this 
furnace,  the  dew  point  of  the  mixed  gas  is  low- 
ered while  the  temperature  Is  increased.  The 
passing  of  the  gas  over  this  fire  also  destroys 


any  remaining  offensive  odors  that  would  other- 
wise escape  into  the  atmosphere. 

Although  this  plant  has  reduced  as  much  as 
175  tons  of  garbage  per  day,  averaging  about 
80  per  cent,  of  water,  or,  in  other  words,  has 
handled  140  tons  of  watery  vapor  per  day,  the 
gases  discharged  at  the  top  of  the  stack  were 
odorless  and  almost  invisible.  The  conduit  for 
the  conveyance  of  the  vapors  from  the  dryers 
was  furnished  by  the  Buffalo  Forge  Company 
and  is  the  result  of  experiments  extending  over 
a  number  of  years. 


Letters  to  the  Editor. 


Reasons  foe  an   Engineer's   Success. 

Sir: — On  page  567  of  your  issue  of  May  30 
you  comment  on  the  remarkable  success  of  a 
certain  consulting  engineer.  I  do  not  know  to 
whom  reference  is  made  and  for  my  purpose  am 
glad  that  such  is  the  case,  because  I  believe  that 
this  gentleman's  modesty  prevented  him  from 
stating  the  true  cause  of  the  success.  The  two 
rules  of  procedure  stated  by  him  probably  are 
applied  by  many  other  consulting  engineers. 
The  real  reasons  for  his  success  are  probably 
the  following: 

First:  A  strong  character;  second:  Self  con- 
fidence based  on  knowledge;  third:  A  pleasant 
personality  which  has  brought  him  a  wide  cir- 
cle of  friends  and  acquaintances.  Not  every- 
one can  comply  with  the  first  two  conditions 
because  natural  ability  necessarily  enters  into 
them  to  a  certain  extent,  but  any  one  can  if 
they  will  comply  with  the  third,  without  which 
the  other  two  never  can  bring  an  unqualified 
success. 

Occasionally  we  see  in  advice  to  young  engi- 
neers the  desirability  of  cultivating  the  human 
side,  but  I  have  never  seen  it  emphasized  in  the 
way  that  it  should  be,  and  I  find  too  frequently 
that  the  men  whom  we  should  take  for  an  ex- 
ample set  a  bad  example  in  this  respect.  Your 
paper  cannot  possibly  do  any  young  engineer 
a  greater  service  than  to  impress  on  his  mind 
as  the  most  important  rule  of  life  the  desirabil- 
ity of  pleasant  or  courteous  treatment  of  all 
and  the  corollary  thereto  that  that  day  has  not 
been  entirely  profitable  that  does  not  See  a  new 
friendship  made  or  an  old  friendship  renewed. 
Respectfully,  Geo.  Hill. 

New  York,  June  1,  1903. 


Tractive  Resistance  or  Steel  Wiieelways. 

[This  communication  was  published  once,  but  as 
al)out  two  lines  we're  accidentally  omitted  it  Is  re- 
published.  EDITOIt.] 

Sir:— In  your  issue  of  April  25.  1903.  page 
438,  are  some  data  by  General  Roy  Stone  on 
the  tractive  resistance  of  the  Murray  Street, 
New  York  City,  steel  wheelway,  which  I  de- 
sire to  compare  with  that  of  the  Transit  Ave- 
nue steel  wheelway  in  Chicago.  General  Stone 
states  a  result  for  the  tractive  resistance  of 
the  Murray  Street  wheelway  which  is  equiva- 
lent to  14  pounds  per  ton  on  the  level,  while 
my  results  for  the  Chicago  wheelway  when 
clean  was  19  pounds  per  ton  on  the  level.  As  the 
New  York  trackway  is  laid  in  a  stone-block 
pavement,  the  surface  of  the  wheelway  was 
probably  clean,  and  therefore  the  two  values 
are  comparable.  The  results  agree  very  well. 
The  Chicago  wheelway  was  made  of  a  very 
light  channel  which  was  not  well  bedded,  and 
therefore  it  should  show  the  greater  tractive 
resistance.  Notice,  however,  that  both  of  these 
results  are  much  larger  than  is  frequently 
claimed  for  a  steel  wheelway.  It  is  claimed 
that  some  experiments  conducted  by  an  engi- 
neer of  Pittsburg  showed  a  tractive  resistance 
of  3%  pounds  per  ton;  but  the  axle  resistance 
alone  would  be  nearly,  if  not  quite,  that 
amount. 

Incidentally  General  Stone  gives  the  resist- 


ance of  the  "stone  pavement"  adjoining  the 
wheelway  as  the  equivalent  of  45  pounds  per 
ton.  Photographs  of  the  New  York  steel  wheel- 
way  show  the  adjoining  pavement  to  be  rough 
stone  blocks.  Experiments  by  the  writer  on 
Chicago  pavements  (see  page  29  of  the  author's 
Treatise  on  Roads  and  Pavements)  gave  a  re- 
sistance for  two  pavements  composed  of  "care- 
fully dressed  granite  blocks"  of  29  and  30 
pounds  per  ton  respectively,  and  for  an  "ordi- 
nary" granite  block  pavement  36  pounds  per 
ton.  These  results  seem  entirely  consistent 
with  those  for  the  New  York  pavement,  since 
apparently  the  latter  was  much  the  rougher. 
There  seems  to  be  a  considerably  greater  dif- 
ference between  the  New  York  pavement  and 
the  "ordinary"  Chicago  granite  block  than  be- 
tween the  latter  and  the  special  dressed  block, 
and  consequently  the  New  York  pavement 
should  have  considerably  the  greater  tractive 
resistance. 

Yours  truly,      Iba  0.  Baker. 
Champaign,  111.,  May  15,  1903. 


Book  Notes. 


Storage  Battery  Engineering,  A  Practical 
Treatise  for  Engineers.  By  Lamar  Lyndon, 
B.  E.,  M.  E.  New  York:  McGraw  Publishing 
Company.  382  pages,  6x9  inches,  178  illustra- 
tions.    Price,  |3. 

A  thorough  knowledge  of  storage  battery  engi- 
neering is  possessed  by  so  few  electrical  engi- 
neers, outside  of  those  allied  with  manufactur- 
ers, that  it  is  believed  that  Mr.  Lyndon's  book 
will  be  welcomed  by  many  electrical  engineers, 
also  by  users  of  storage  batteries,  particularly 
because  of  the  simple  and  straightforward  man- 
ner in  which  the  subject  is  treated.  The  work 
is  intended  to  assist  the  practicing  engineer  in 
designing,  installing  and  maintaining  storage 
battery  equipments,  to  guide  him  in  making  a 
selection  and  to  give  information  regarding  the 
advantages  and  limitations  of  the  storage  bat- 
tery in  practice.  The  absence  of  complex 
mathematics  and  the  simple  treatment  of  the 
subject  from  a  chemical  standpoint  are  worthy 
of  favorable  comment  in  view  of  the  author' .s 
intentions  in  this  respect.  The  general  theory 
and  requirements  of  the  storage  battery  are  first 
taken  up,  then  a  discussion  of  the  active  ma- 
terials and  the  electrolyte.  This  is  followed  by 
the  effect  of  rate  of  discharge,  temperature  of 
batteries,  their  efficiency,  diseases  and  their 
remedies,  the  formation  of  plates  of  different 
types,  testing,  etc.  The  second  part  of  the 
work  is  devoted  to  the  application  of  storage 
battsries  and  their  auxiliaries,  to  end  cells,  end 
cell  switches,  different  types  of  boosters,  etc. 
The  application  of  batteries  to  different  types 
of  plants  and  an  example  giving  the  calcula- 
tions necessary  in  the  application  of  a  battery,  to 
an  isolated  plant  close  the  volume.  The  work 
is  well  written  and  will  find  a  high  position  in 
the  literature  of  electrical  engineering. 


Notes  on  Track  '■  Construction  and  Mainten- 
ance. By  W.  M.  Camp.  Auburn  Park,  Chi- 
cago; published  by  the  author.  Cloth,  9%xC 
inches  1214  pp.,  profusely  illustrated;  $3. 

Like  that  eminent  engineer,  Herbert  Spencer, 
who  sank  from  railway  construction  to  philos- 
ophy, Mr.  Camp  confesses  that  his  first  book 
sought  in  vain  for  years  for  a  publisher.  Finally 
it  appeared  serially  in  the  Chicago  contempor- 
ary of  which  he  became  editor,  and  received  the 
benefit  of  criticism  from  its  readers.  The  arti- 
cles were  revised,  brought  down  to  date,  and  en- 
larged 70  per  cent,  to  form  this  volume.  It  is 
intended  to  be  a  treatise  on  the  construction 
and  maintenance  of  track,  and  on  this  account 
many  elementary  subjects  are  carefully  ex- 
plained and  numerous  trifling  yet  still  import- 
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ant  details  are  discussed  in  a  manner  calculated 
to  make  the  experienced  engineer  somewhat 
weary.  This  feature  is  explained  by  the  author 
as  follows:  "In  order  that  the  book  may  ac- 
complish the  highest  usefulness,  the  learned 
engineer  must  occasionally  find  what  to  him  is 
unnecessary  explanation.  It  is  hoped,  however, 
that  what  has  been  deemed  necessary  for  the 
trackman  to  know  or  use  will  be  found  intelli- 
gible to  him;  and  what  unnecessary  explanation 
the  engineer  may  find  certainly  cannot  mislead 
him." 

The  introductory  chapter,  69  pages,  is  a  gen- 
eral discussion  of  what  constitutes  good  track, 
and  has  an  explanation  of  the  latest  standards 
of  culverts  on  numerous  roads  which  deserves 
particular  mention.  Chapter  II.,  87  pages,  is  ou 
track  materials,  including  ballast.  Chapter  III.. 
55  pages,  relates  to  track  laying,  and  explains 
the  organization  of  crews  far  the  purpose,  the 
tools  employed,  and  the  special  mechanical 
plant  used  where  a  large  amount  of  such  work 
is  done.  Chapter  IV.,  17  pages,  is  devoted  to 
the  best  methods  of  ballasting  and  the  types  of 
cars  for  handling  ballast  expeditiously.  Chapter 
v.,  63  pages,  explains  the  elementary 
problems  of  curve  location,  the  effect  of 
curvature  on  the  wear  of  rails  and  wheels, 
the  use  of  transition  curves,  and  the  var- 
ious braces  employed  on  curved  track. 
Chapter  VI.,  228  pages,  is  an  elaborate 
description  of  the  various  switches,  frogs, 
switch  stands,  interlocking  and  signaling 
plant  employed  in  this  country  and  on 
some  foreign  roads.  Chapter  VII.,  103 
pages,  is  a  valuable  explanation  of  the 
methods  of  track  maintenance  which 
have  been  adopted  by  numerous  roads, 
and  contains  a  section  on  tie  plates 
which  is  of  special  interest.  Chapter 
VIII.,  15  pages,  describes  the  methods  of 
double-tracking  which  have  been  fol- 
lowed on  a  number  of  noteworthy  under- 
takings. Chapter  IX.,  67  pages,  gives  an 
account  of  the  tools  employed  in  track 
work  and  their  use  and  care.  Chapter 
X.,  112  pages,  describes  work  trains  for 
crews,  ditching,  distributing  rails  and 
ties,  ballasting,  wrecking  and  fighting 
snow.  Chapter  XI.,  245  pages,  is  of  a 
varied  nature,  and  discusses  among  other 
subjects  the  clearing  of  track  after  slides 
and  washouts,  fences  and  other  guards 
on  the  right-of-way,  tie  preservation, 
automatic  block  signaling,  and  many 
other  details  not  coming  under  previous 
divisions  of  the  subject.  Chapter  XII.. 
83  pages,  is  an  account  of "  the  or- 
Chapter  XII.,  83  pages,  is  an  account  of  the  or- 
ganization of  the  maintenance-of-way  depart- 
ments of  a  number  of  leading  companies,  and 
shows  forcibly  the  rather  surprising  variety  in 
such  organizations.  The  book  closes  with  52 
pages  of  notes  and  tables,  useful  in  explaining 
or  illustrating  portions  of  the  main  text  but  not 
essential  for  a  general  comprehension  of  the 
subjects. 

A  track  man  with  the  zeal  and  diligence 
needed  to  read  these  5%  pounds  of  notes, 
enough  intelligence  to  apply  the  knowledge 
properly,  and  sufficient  tact  to  raise  the  stand- 
ard of  work  among  his  fellows,  ought  to  rise 
rapidly  in  his  calling.  The  above  summary  will 
indicate  that  the  book  is  a  useful  encyclopaedia 
to  the  engineer. 


Carl  Waldemar  Buchholz. 


When  Mr.  C.  W.  Buchholz  recently  resigned 
as  chief  engineer  of  the  Erie  Railroad  Company, 
this  action  did  not  imply  the  severing  of  his 
relations  with  that  corporation  or  his  retire- 
ment from  engineering  work.  The  company 
whose  engineering  department  he  has  managed 
for  so  many  years  has  retained  him  as  consult- 
ing engineer  and  will  thus  have  the  benefit  of 
his  long  experience,  while  he  will  gain  the  free- 
dom from  detail  work  to  which  his  years  of 
service  have  entitled  him.  Few  engineers  have 
had  such  a  record  of  a  lifetime  of  practically 
continuous  service  under  but  two  corporations. 
With  the  exception  of  a  few  months  spent  in 
Brazil  and  two  years  as  president  and  chief 
engineer  of  the  Philadelphia  elevated  railway 
proposed  about  twelve  years  ago,  Mr.  Buchholz 
has  given  all  his  years  of  active  endeavor  to 
the  Reading  and  the  Erie  companies. 

He  came  to  this  country  from  Germany,  and 
in  May,  1865,  secured  employment  as  a  rodman 
on  the  Reading  system.  At  that  time  the  Read- 
ing was  engaged  In  the  construction  of  numer- 


Fall  River,  Mass.,  with  a  population  of 
108,728,  has,  according  to  the  report  of  the  water 
board  for  1902,  7,282  service  connections  and 
6,973  meters.  Of  a  total  1,593,250,000  gallons 
pumped  during  the  year,  21.47  per  cent,  was 
unaccounted  for.  The  consumption  per  con- 
sumer per  day  was  40.51  gallons. 


C.  W.  Buchholz. 

ous  branches  into  the  anthracite  coal  fields,  and 
the  work  was  one  in  which  a  young  man  able 
to  push  things  had  an  excellent  opportunity  for 
advancement.  Other  companies  were  also  rush- 
ing into  these  regions,  for  no  road  had  then 
become  the  owner  of  coal  lands  and  the  traffic 
accordingly  went  to  the  line  which  gave  the  best 
service.  The  purchase  and  development  of  coal 
lands  was  a  policy  which  was  introduced  later 
by  the  Lehigh  and  thus  forced  on  all  the  com- 
peting roads.  Under  these  conditions,  Mr. 
Buchholz  rose  through  the  various  grades  of 
the  engineering  department  to  division  engi- 
neer, resident  engineer  and  finally  engineer  of 
construction. 

This  last  position  he  held  in  December,  1885. 
when  he  was  appointed  chief  engineer  of  the 
Erie.  His  selection  came  about  in  an  interest- 
ing way.  One  of  the  young  men  who  had 
served  in  his  corps  a  number  of  years  before 
was  S.  M.  Felton.  The  latter's  career  is  an 
example  of  steadfast  devotion  to  railroading. 
His  father  was  a  prominent  railway  manager, 
and  as  the  son's  inclinations  were  in  the  same 
direction  he  attended  the  Massachusetts   Insti- 


tute of  Technology.  His  vacations  were  spent 
in  field  work,  and  after  graduation  he  sought 
service  in  every  branch  of  his  chosen  business. 
In  this  way  he  was  at  one  time  one  of  Mr. 
Buchholz's  assistants,  and  acquired  such  a  re- 
spect for  the  latter's  work  that  later,  when  he 
undertook  the  rehabilitation  of  the  Erie,  the 
selection  of  the  new  chief  engineer  for  this  task 
was  a  matter  of  course. 

The  Brie  at  that  time  had  a  roadbed  and  a 
bad  reputation  hut  not  much  else.  Its  bridges 
were  notorious,  and  even  in  the  neighborhood 
of  New  York  some  of  the  important  structures 
were  so  flimsy  that  the  passengers  held  their 
breath  every  time  they  went  over  them.  There 
was  no  switch  and  signal  system  worth  mention- 
ing, and  the  train  crews  ran  along  on  a  gait  of 
theii  own,  crossing  from  track  to  track  or  to 
sidings  as  occasion  arose,  without  any  system. 
Facing  point  switches  were  the  rule.  The  ties 
were  of  a  character  not  to  be  mentioned  in 
polite  society,  the  stations  were  sheds  and  the 
tei'minal  facilities  little  better.  To  add  to  the 
difficulties  of  the  new  engineer's  work,  he  had 
hardly  any  money  to  spend.  The  original  lo- 
cation was  well  done;  in  fact  the  topo- 
graphical conditions  made  any  other  lo- 
cation out  of  the  question.  The  new  man- 
agement recognized  that  the  passenger 
traffic  could  never  be  so  important  as  the 
freight  movement  and  the  straightening 
of  curves  was  accordingly  made  sec- 
ondary to  the  reduction  of  grades.  The 
first  important  work  was  the  prepara- 
tion of  standards  for  all  classes  of  con- 
struction and  maintenance,  and  the  re- 
building of  the  roadbed  to  conform  to 
them.  This  was  a  slow  task  but  was 
eventually  accomplished,  and  enabled 
Mr.  Buchholz  to  turn  over  a  good  track 
to  a  maintenance-of-way  department 
which  was  organized  at  his  suggestion. 
Bridges  were  rebuilt  whenever  necessary 
and  funds  permitted,  and  many  of  them 
contain  novel  features  which  have  been 
illustrated  in  The  Engineering  Record, 
particularly  the  new  Kinzua  viaduct  de- 
scribed on  December  1,  1900.  The  in- 
jury to  the  track  by  washouts  has  recent- 
ly led  to  a.  careful  investigation  of  the 
best  methods  of  flood  protection,  a  work 
in  which  the  company  is  acting  in  har- 
mony with  the  New  York  State  commis- 
sion which  is  looking  into  the  subject. 
In  short  the  good  physical  condition  of 
the  Erie  to-day  bears  strong  testimony 
to  the  value  of  the  work  done  by  Mr. 
Buchholz  on  slender  resources  and  in  the 
face  of  great  difllculties.  Now  that  it  is  finished 
it  is  not  surprising  that  he  desires  to  leave  the 
execution  of  new  projects  to  the  younger  men 
whom  he  has  trained  in  a  school  of  strict  econo- 
my and  high  ideals. 


A  Triple-Expansion,  Non-Condensing  steam 
pump  is  used  in  the  plant  of  the  Prudential 
Building,  Atlanta,  Ga.,  in  connection  with  the 
elevator  equipment.  There  are  four  Otis  pas- 
senger elevators  rising  through  the  building, 
and  under  ordinary  conditions  the  system  Is 
operated  from  the  pump  mentioned,  which  is  a 
duplex  Laidlaw-Dunn-Gordon  pump,  of  8%,  12 
and  20-inch  steam  cylinders,  8%-inch  water 
plungers  and  18  inches  stroke.  Steam  is  fur- 
nished at  110  to  120  pounds  pressure  from  two 
150-horse-power  Oil  City  tubular  boilers,  and 
the  exhaust  is  used  for  heating  purposes  under 
the  Webster  vacuum  system  of  distribution. 
The  plant  also  provides  lighting  from  two  di- 
rect-connected 115-volt  General  Electric  dyna- 
mos and  75-horse-power  compound  McEwen 
engines  having  8%  and  14-inch  cylinders  and 
12-inch  stroke. 
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Directory      of      National      Engineering 
Societies. 


American  Society  of  Civil  Engikeebs.  An- 
nual convention  at  AshevlUe,  N.  C,  June  9  to  12. 
Secretary.  Chas.  Warren  Hunt,  220  West  57Ui 
Street,  New  York. 

American  Society  of  Mechakicax  Engi- 
neers. Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Button, 
12  West  31st  Street.  New  York. 

American  Institute  of  Electrical  Engi- 
KKEBS.  Annual  convention  at  Niagara  Falls, 
N.  y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

Americas  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  Jolin  Street,  New- 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary. J.  M.  Diven,  Elmlra,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retory, John  C.  Trautwlne,  Jr.,  257  South 
Fourth  Street.  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  for  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  for  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  I%lladelphla,  Pa. 


He  entered  the  company's  employ  in  1869  and 
has  been  an  engineer  of  maintenance  of  way 
since  1893. 

Messrs.  George  H.  Benzenberg  of  Milwaukee 
and  John  W.  Alvord  of  Chicago  have  been  ap- 
pointed members  of  the  board  of  appraisal  to 
determine  the  value  of  the  Omaha  Water  Com- 
pany's plant.  They  will  select  a  third  member 
of  the  board. 

Mr.  Chas.  E.  Russell,  recently  re-elected  city 
engineer  of  Boone,  la.,  has  resigned  this  office 
and  that  of  superintendent  of  water  works, 
which  he  also  held,  to  enter  the  service  of  the 
Government  as  inspector  of  harbor  work  at 
Waukegan,  111. 

Lieut.  E.  W.  Laws,  U.  S.  N.,  has  been  ordered 
from  the  Naval  Academy,  Annapolis,  Md.,  to  the 
Indiana  as  instructor  in  marine  engineering, 
and  Lieut.  M.  E.  Trench,  U.  S.  N.,  from  the 
Sandoval  to  the  Hartford  as  instructor  in 
marine  engineering. 

Mr.  H.  0.  Dunkle,  former  superintendent  of 
the  New  Castle  division  of  the  Baltimore  & 
Ohio  Railroad,  has  been  made  superintendent 
of  the  Meadville  division  of  the  Brie  Railroad, 
and  will  be  succeeded  by  Mr.  H.  N.  Donaldson, 
former  superintendent  of  the  Mahoning  division 
of  the  Erie  Railroad. 


Personal. 


Mr.  Edwin  G.  Nicewarner  has  been  appointed 
superintendent  of  the  bureau  of  highways  and 
sewers,  of  Pittsburg,  Pa. 

The  John  Stewardson  memorial  scholarship  in 
architecture  has  been  awarded  to  Mr.  Walter 
W.  Judell,  of  the  University  of  Pennsylvania. 

Mr.  S.  T.  Wilson  was  recently  elected  presi- 
dent of  Tippett  &  Wood,  of  which  company  he 
was  previouply  vice-president  and  chief  en- 
gineer. 

Mr.  G.  S.  Leavenworth  has  been  appointed  di- 
vision engineer  of  the  Buckhaunon  &  Northern 
Railroad,  at  Fairmount,  O.,  a  part  of  the  Wa- 
bash system. 

Mr.  Conway  B.  Hunt,  computing  engineer  of 
the  District  of  Columbia,  has  recently  been  ap- 
pointed to  the  new  office  of  engineer  of  high- 
ways, the  change  to  take  effect  July  1. 

Mr.  Henry  B.  Hughes  has  resigned  as  assist- 
ant engineer.  Bureau  of  Filtration,  Philadel- 
phia, and  will  engage  in  private  practice,  his 
office  being  in  the  I^nd  Title  Building. 

Mr.  Edwin  P.  Dawley,  M.  Am.  Soc.  C.  E.,  has 
been  promoted  from  division  engineer  to  a,s- 
sistant  chief  engineer  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  with  headquarters 
in  Boston. 

Mr.  D.  L.  Ellis,  formerly  connected  with  the 
engineering  department  of  the  Great  Northern 
Railway,  was  recently  appointed  city  engineer 
of  Great  Falls,  Montana,  to  All  the  vacancy 
caused  by  the  resignation  of  Mr.  C.  W.  Swear- 
in  gen. 

Mr.  Joseph  T.  Richards,  M.  Am.  Soc.  C.  E., 
has  been  promoted  to  be  chief  engineer  of  main- 
tenance of  way  of  the  Pennsylvania  Railroad. 


engines.  From  the  latter  city  he  went  to  Provi- 
dence, R.  I.,  where  he  became  superintendent 
lor  Corliss,  Nightingale  &  Company,  and  while 
in  their  service  invented  a  rotative  valve  which 
became  one  of  the  distinguishing  features  of 
the  Corliss  engines.  From  Providence,  Mr. 
Wright  went  to  Brown  Bros.,  of  Waterbury, 
Conn.,  then  to  Woodruff  &  Beach,  of  Hartford, 
and  afterwards  to  Newburgh,  N.  Y.,  where  he 
organized,  and  for  twenty-five  years  conducted, 
William  Wright's  Engine  Works.  He  designed 
and  superintended  the  construction  of  the  mas- 
sive engines  for  the  Ridgewood  and  Mount 
Prospect  pumping  stations  of  the  Brooklyn 
water  works  and  the  engines  of  the  United 
States  gunboat  "Kearsarge."  Prom  1863  to 
1866  he  was  a  member  of  the  New  York  Steam 
Engine  Company,  and  built  the  engines  of  a 
number  of  warships.  For  twenty  years  he  con- 
ducted the  Washington  Iron  Works,  at  New- 
burgh, N.  Y. 


Obituary  Notes. 


Henry  G.  Morse,  president  of  the  New  York 
Shipbuilding  Company  of  Camden,  N.  J.,  died 
suddenly  in  New  York  on  June  2,  of  apoplexy. 
Mr.  Morse  was  bom  in  Poland,  Ohio,  April  10, 
1850,  and  was  graduated  from  Rensselaer  Poly- 
technic Institute  in  1871.  He  was  connected 
successively  with  the  Wrought  Iron  Bridge 
Company,  of  Canton,  O.,  the  Morse  Bridge 
Company,  of  Youngstown,  O.,  the  Edgemoor 
Bridge  Works,  of  Wilmington,  Del.,  and  the 
Harlan  &  HoUlngsworth  Company,  also  of  Wil- 
mington, before  the  organization  of  the  New 
York  Shipbuilding  Company  in  1899.  Mr. 
Morse  was  a  member  of  the  American  Society 
of  Civil  Engineers,  the  American  Society  of 
Mechanical  Engineers  and  several  clubs. 

Bruce  Price,  a  prominent  architect  of  New 
York  City,  died  on  May  29  in  Paris,  whither 
he  had  gone  to  recuperate  after  an  operation 
for  severe  stomach  trouble.  Mr.  Price  was 
born  in  Cumberland,  Md.,  December  12,  1845. 
Instead  of  being  sent  to  college,  he  was  put 
into-  the  office  of  Niernsee  &  Neilson,  archi- 
tects, of  Baltimore,  with  whom  he  studied  for 
four  years  and  then  went  abroad  for  one  year. 
In  1873  he  commenced  practice  with  Mr. 
George  Baldwin,  of  Baltimore,  as  partner,  and 
in  1877  came  to  New  York.  He  designed  a 
number  of  large  office  buildings  in  New  York 
City;  Georgian  Court,  the  country  residence 
of  Mr.  George  Gould,  at  Lakewood,  N.  J.; 
Tuxedo  Park,  the  country  seat  of  Mr.  Pierre 
Lorillard;  Chateau  Frontenac,  at  Quebec; 
Banff  Park  hotel,  on  the  Canadian  Pacific  Rail- 
way in  the  Rocky  Mountains;  the  Hunt  Me- 
morial, in  New  York  City,  and  several  memo- 
rial buildings  at  Yale  University.  Mr.  Price 
was  a  member  of  several  clubs  and  president 
of  the  National  Architectural  Society. 

William  Wright,  reputed  to  be  one  of  the 
oldest  engine  builders  in  the  country,  died  at 
his  late  home  in  Brooklyn,  N.  Y.,  on  May  26, 
at  the  age  of  85,  having  been  born  in  Newark, 
Wayne  County,  N.  Y.,  May  17,  1818.  As  an 
amateur  he  built  his  first  engine  when  18  years 
old,  and  soon  after  was  apprenticed  to  a  local 
machinist.  Later  he  began  engine  building  in 
Palmyra  and  from  there  went  to  Rochester, 
where  he  was  successful  as  a  builder  of  rotary 


Notes. 

The  Memphis  Engineering  Society  will  hold 
its  annual  meeting  on  June  9. 

Another  Tunnel  under  the  North  River  be- 
tween New  York  and  Jersey  City  was  explained 
briefly  at  a  meeting  of  the  Rapid  Transit  Rail- 
road Commission  of  the  former  city  on  May  26. 
The  project  is  advanced  by  Mr.  Wm.  G.  McAdoo, 
and  consists  essentially  of  twin  tunnels  running 
from  Exchange  Place  in  Jersey  City  to  Fulton 
and  Cortlandt  streets  in  New  York,  with  a  con- 
nection between  these  two  streets  under  Church 
Street.  The  same  people  are  interested  in  this 
tunnel  that  are  engaged  on  the  completion  of 
the  old  tunnel  at  Morton  Street. 

The  Chicago  Drainage  Canal  affords  opportu- 
nities for  the  development  of  valuable  water 
power,  and,  indeed,  one  at  Joliet  has  already 
been  made  useful  by  means  of  an  interesting  low- 
head  plant  recently  described  in  these  pages. 
Another  and  larger  development  is  proposed  at 
Lockport,  in  accordance  with  an  enabling  act 
passed  at  the  last  session  of  the  state  legislature 
in  connection  with  the  annexation  of  the  Calu- 
met and  Evanston  districts  to  the  original  sani- 
tary districts.  The  power  plant  will  present  a 
number  of  special  features  because  of  the  low 
head  and  the  necessity  of  providing  at  all  times 
for  the  navigation  interests  using  the  neigh- 
boring Illinois  &  Michigan  canal,  part  of  which 
will  be  taken  over  in  connection  with  this  work. 

The  Municipal  Engineers  of  the  City  of  New 
York,  the  society  recently  formed  among  the 
technical  staffs  of  the  city  departments,  adopted 
the  following  resolutions  on  May  27:  "Whereas. 
Mr.  Andrew  Carnegie  has,  in  a  letter  addressed 
to  the  four  national  engineering  societies  and 
the  Engineers'  Club,  generously  offered  to  give 
the  sum  of  about  one  million  dollars  for  the 
construction  of  a  building  to  be  devoted  to  the 
general  interests  of  American  engineering;  and 
whereas.  The  spirit  and  dimensions  of  the  gift 
indicate  the  intention  of  the  liberal  donor  that 
the  building  should  be  used  in  the  broadest  and 
fullest  extent  by  American  engineers;  therefore. 
Resolved,  That  this  society  desires  to  express 
its  profound  appreciation  of  the  broad  interest 
taken  by  Mr.  Carnegie  in  American  engineering 
and  the  generous  gift  by  which  he  has  charac- 
terized this  interest  and,  Resolved,  That  this 
Society  of  Municipal  Engineers  of  the  City  of 
New  York  hereby  expresses  its  earnest  hope 
that  the  five  organizations  to  which  Mr.  Car- 
negie addressed  his  offer  will  unanimously  ac- 
cept the  magnificent  gift  and  work  in  the  full- 
est harmony  to  carry  out  the  trusts  imposed 
upon  them  by  the  donor  for  the  advancement 
of  American  engineering." 


June  6,  1903. 
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A  Twenty-Stall  Round-House  at  Portsmouth, 
Ohio,  on  the  Norfolk  &  Western  Railway  has 
recently  been  equipped  with  a  Sturtevant  heat- 
ing system.  The  plant  consists  of  a  large 
exhaust  fan  and  heater  from  which  air  is  forced 
through  brick  flues  and  galvanized  iron  pipes 
Into  each  engine  pit.  By  delivering  the  warmed 
air  at  these  points,  any  snow  or  ice  on  the  en- 
gines as  they  come  from  the  road  is  melted; 
another-  advantage  is  that  as  the  warm  air 
rises  it  carries  the  smoke  and  steam  upward 
from  the  level  at  which  the  men  work.  Dur- 
ing warm  weather  the  fan  is  run  without  steam 
In  the  heating  coils,  thus  affording  ventilation. 

Furnace  Slag. for  a  Macadam  roadway  has 
been  tried  in  Cleveland,  Ohio.  The  different 
sizes  of  slag  were  rolled  in  2-ineh  layers,  the 
voids  being  filled  by  adding  slag  dust,  washing 
it  in,  and  then  rolling.  After  one  2-inch  layer 
was  thoroughly  compacted,  another  was  added 
and  the  same  process  repeated.  After  com- 
pleting 12  inches  in  this  manner  a  top  coating 
of  fine  trap  rock  2  inches  thick  was  added.  All 
the  teaming  of  the  material  for  the  construc- 
tion was  carried  on  over  the  roadway  without 
serious  damage.  This  road  has  now  been 
through  a  winter  season,  and  Mr.  William  J. 
Carter,  chief  engineer  of  the  department  of 
public  works,  states  that  it  is  in  excellent  cou- 
•dltlon. 

The  Cotton  Mills  of  the  Hope  Mills,  N.  C, 
Manufacturing  Company  have  been  equipped 
with  a  hot-blast  system  of  heating.  The  finish- 
ing building  and  weave  shop  each  contain  two 
stories,  and,  in  addition  to  warming  them,  and 
the  second  story  of  the  storehouse,  provision 
has  been  made  for  heating  the  first  story  of  the 
latter  sufiSciently  to  prevent  the  freezing  of  the 
automatic  sprinkler  system.  One  section  of 
the  steam  coils  of  the  heater  receives  the  ex- 
haust from  the  fan  engines  and  the  other  sec- 
tions the  exhaust  from  the  mill  engines;  it  is 
proposed  to  use  live  steam  at  90  pounds  at  night. 
The  equipment  was  designed  and  installed  by 
the  B.  F.  Sturtevant  Co.  under  a  guaranty  to 
maintain  an  interior  temperature  of  70  degrees 
with  an  out-door  temperature  of  10  degrees. 

Transverse  Breaking  Tests  of  plate  glass  fur- 
nished by  several  different  makers  were  re- 
cently made  at  the  Watertown  Arsenal.  The 
thickness  of  the  glass  varied  from  %  inch  to  1 
inch,  and  the  span  from  8  inches  to  24  Inches. 
The  modulus  of  rupture,  which  ranged  from 
2,000  to  8,000  pounds  per  square  inch,  was  gen- 
erally greater  with  the  lesser  thicknesses.  Of 
the  various  kinds  of  glass  tested,  rough,  ribbed, 
polished  and  wired,  there  was  little  difference  in 
strength;  except  in  the  case  of  the  wired  glass, 
which  showed  somewhat  greater  strength  than 
the  other  kinds;  the  strength  being  also  greater 
for  the  sandwich  rolled  than  for  the  solid  rolled 
wired  glass.  The  strength  of  glass  set  in 
frames  was  practically  double  that  of  the  speci- 
mens tested  transversely.  Very  little  difference 
appeared  between  samples  of  the  same  kind  of 
glass  submitted  by  different  factories. 

Tensile  Tests  of  Wrought  Iron  Bars,  showing 
the  effect  of  overstraining  followed  by  intervals 
of  rest,  were  made  at  the  Watertown  Arsenal 
upon  four  kinds  of  wrought  iron;  Common  Re- 
fined, Best  Puddled,  Burden's  Best  and  Norway. 
One  test  on  each  kind  was  made  in  the  ordinary 
manner.  With  the  other  specimens,  an  over- 
straining load  was  applied,  ranging  from  25,000 
to  45,000  pounds  per  square  inch,  followed  by 
an  interval  of  no  load,  after  which  the  loading 
was  resumed  until  rupture  was  reached.  The 
gain  in  the  elastic  limit  produced  by  the  over- 
straining loads  was  well  shown  throughout  the 
series,  and  ranged  from  2,000  to  6,000  pounds 


per  square  inch.  It  was  also  apparently  shown, 
although  these  effects  are  not  so  well  marked, 
that  the  greater  the  magnitude  of  the  over- 
straining load  and  the  longer  the  interval  of 
rest  between  the  two  loadings,  the  greater  was 
the  gain  in  the  elastic  limit.  No  effect  of  the 
overstraining  load  upon  the  contraction  of  area 
was  apparent. 

The  Cost  of  Pumping  the  water  supply  of 
Mankato,  Minn.,  during  the  year  1902  was 
$14.73  per  million  gallons  based  on  the  station 
expense  alone,  or  $50.69,  based  on  total  expense, 
including  interest  on  bonds,  depreciation,  etc. 
The  average  daily  consumption  was  870,391 
gallons,  and  the  head  of  water  pumped  against, 
223  feet.  The  source  of  supply  is  two  artesian 
wells,  8  and  10  inches  in  diameter,  respectively, 
and  650  feet  deep.  The  water  is  supplied 
direct  from  the  pumps  as  well  as  from  the  870,- 
999-gallon  reservoir.  The  average  daily  use  per 
capita  for  the  7,248  consumers  (free  water  ex- 
cepted) was  109  gallons,  according  to  the  last 
annual  report  of  City  Engineer  J.  R.  Thompson. 
The  number  of  gallons  pumped  during  1902 
was  13,311,000  less  than  during  the  previous 
year. 

Annexation  of  Calumet  and  Evanston  to  the 
Chicago  Sanitary  District  is  provided  for  in  a 
bill  recently  signed  by  Governor  Yates  of  Illi- 
nois. Although  the  bill  had  a  stormy  passage 
through  the  two  houses  of  the  legislature  and 
was  nearly  buried  under  objectionable  amend- 
ments because  of  opposition  to  it  by  those  inter- 
ested In  the  Illinois  and  Michigan  canal,  it  has 
been  passed  in  almost  its  original  form.  A 
referendum  clause  has,  however,  been  added  to 
it  which  provides  that  in  case  a  petition  signed 
by  not  less  than  3  per  cent,  of  the  legal  voters 
of  the  territory  within  the  limits  of  the  sanitary 
district  of  Chicago  as  enlarged  is  presented 
within  60  days  after  the  passage  of  the  act,  the 
act  shall  be  submitted  to  a  vote  of  the  electors 
in  the  sanitary  district  at  the  general  election 
in  November,  1904. 

The  Use  of  Wide  Tires  has  been  made  the 
subject  of  a  New  Hampshire  law  approved 
March  7  of  this  year,  which  provides  that  the 
selectmen  of  towns  and  city  assessors  may 
abate  a  portion  of  the  tax  assessed  against  own- 
ers of  "freight,  express  and  farm  wagons, 
carts,  coaches  or  carriages  constructed  before 
January  1,  1900,  having  tires  less  than  3  inches 
in  width,  provided  the  owner  or  possessor 
thereof  will  change  the  wheels  on  said  vehicles 
so  that  the  rims  or  felloes  of  the  wheels  used 
on  a  vehicle  carrying  more  than  2  tons  in 
weight  and  less  than  4  tons,  shall  be  at  least  4 
inches  wide;  for  carrying  more  than  4  tons  and 
less  than  6  tons,  so  that  the  rims  or  felloes 
shall  be  at  least  5  inches  wide;  and  for  carry- 
ing more  than  6  tons  the  rims  or  felloes  shall 
be  at  least  6  inches  wide,  provided  that  the 
abatement  shall  not  exceed  $5  in  any  one  year 
for  each  vehicle,  the  wheels  of  which  are 
changed  as  herein  provided,  nor  more  than  f  15 
for  any  one  vehicle  changed  as  aforesaid." 

The  Automatic  Sewage  Sprinkler  employed 
at  the  Reigate  disposal  works  in  England  has 
been  commended  in  a  report  by  Dr.  J.  C. 
Thresh,  medical  officer  of  Essex  County.  These 
works  have  already  been  described  in  this  jour- 
nal, and  it  need  only  be  mentioned  now  that 
there  is  a  primary  bed  with  an  area  of  38% 
square  yards  and  a  secondary  bed  of  50  yards, 
l)oth  filled  to  a  depth  of  314  feet  with  coke. 
The  sewage  contains  considerable  tannery 
refuse,  which  is  difficult  of  treatment,  and  Is 
distributed  over  the  primary  bed  by  a  Candy 
revolving  sprinkler;  the  effluent  from  this  bed 
is  similarly  distributed  over  the  secondary  bed. 


The  sewage  remains  in  each  bed  about  15  min- 
utes. The  beds  were  found  to  remove  91  pe* 
cent,  of  the  suspended  matter,  all  of  the  free 
ammonia,  92  per  cent,  of  the  organic  matter 
and  some  of  the  chlorides.  This  excellent  re- 
sult is  attributed  by  Dr.  Thresh  very  largely  to 
the  method  of  distributing  the  sewage  over  the 
beds,  as  in  other  respects  the  works  are  not  dif- 
ferent from  a  number  in  his  own  county  which 
are  hot  giving  satisfaction. 

The  Enforcement  of  Sanitary  Ordinances  in 
Chicago  is  to  be  more  strict  in  the  future  than 
heretofore,  and  in  order  to  educate  careless  per- 
sons, it  is  even  proposed  to  place  at  the  side- 
walk corner  such  legends  as  these:  "Don't 
throw  It  In  the  stteet,"  "Carry  it  to  a  paper 
box,"  "Don't  spit  on  the  sidewalk."  In  New 
York  City  a  similar  enforcement  of  the  law  is 
also  being  carried  out.  The  street  cleaning  de- 
partment has  distributed  cards  stating  on  one 
«ide  that  it  is  forbidden  by  city  ordinance  to 
throw  any  discarded  article  into  the  street^ — 
paper,  ashes,  dirt,  garbage,  banana  skins  and 
the  like — and  on  the  other  side  of  the  card  are 
given  three  lists  of  waste  matters,  which  are  to 
be  put  into  garbage  receptacles,  ash  receptacles, 
and  rubbish  bundles,  respectively.  The  rubbish 
bundles  must  be  kept  indoors,  and  when  ready 
for  removal  a  red  card  with  "P.  &  R."  printed 
on  it  is  hung  out,  and  the  driver  of  the  paper 
cart  calls  for  It  on  his  next  round. 

Asphalt  Repairs  due  to  Insufficient  founda- 
tion have  been  extensive  in  San  Antonio,  Tex., 
according  to  a  recent  report  of  City  Engineer 
J.  D.  Rullman,  who  states  that  the  contract  for 
some  original  paving  was  signed  in  October, 
1900,  and  the  final  estimate  given  February, 
1902.  Uvalde  (Texas)  asphalt  was  used,  and 
the  street  railway  company  was  required  to 
pay  for  that  laid  between  the  rails  and  1  foot 
outside.  On  two  streets  where  9,396  and  2,258 
square  yards  were  thus  laid  for  the  railway 
company,  981  and  174  square  yards,  respective- 
ly, were  repaired  during  April  last.  In  these 
two  cases  the  ties  were  simply  laid  on  rolled 
ground,  while  elsewhere  there  was  4  inches  of 
concrete  under  the  ties  and  they  were  com- 
pletely surrounded  with  concrete,  which  was 
carried  up  to  within  2  inches  of  the  finished 
grade.  Of  the  35,481  square  yards  laid  for  the 
railway  company,  1,567  were  repaired  during 
April. 

A  Metallurgical  Laboratory  for  the  Michigan 
College  of  Mines,  at  Houghton,  is  assured.  The 
legislature  has  passed  a  bill  appropriating 
$171,900  for  the  college  for  the  blennium  begin- 
ning July  1  next.  The  most  Important  item  of 
this  appropriation  is  that  of  $45,000  for  the  con- 
struction of  a  metallurgical  laboratory.  The 
college  intends  to  erect  a  substantial  building 
for  this  purpose  and  to  thoroughly  equip  it  for 
experimental  work  and  instruction  In  the  differ- 
ent classes  of  metallurgical  processes.  Cyanld- 
ing  and  other  wet  methods  of  concentration  will 
be  exemplified  in  the  equipment  and  electro- 
metallurgy will  receive  special  attention.  It  Is 
intended  to  install  furnaces  of  larger  capacity 
than  Is  usual  in  college  laboratories.  The 
board  of  control  of  the  college  is  taking  steps 
to  create  a  separate  department  of  ore  dressing 
and  metallurgy.  '  The  equipment  for  this  de- 
partment will  be  housed  in  the  new  metallur- 
gical building  and  in  the  ore  dressing  mill  now 
possessed  by  the  college.  A  man  to  fill  the  new 
chair  has  not  been  selected.  Besides  the 
amount  for  a  metallurgical  laboratory  the  bill 
carries  appropriations  for  extending  the  equip- 
ment of  the  department  of  mining  engineering, 
which  now  occupies  its  new  building  erected 
last  year,  and  for  completing  the  equipment  of 
the  chemistry  building  also  erected  last  year. 
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OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Suppues. 

IMRkNGEO  ALPHABETICALLT  BT  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  29,  30,  31,  32  and  35. 


WATER. 
Altxundria    City,   Ala.—T.    \V.    Harris,    City    Clk., 
writes  that  the  dtUeus  voted  June  1  to  Issue  bonds 
for  water  works. 

Oakland,  Cat. — .\n  ordinance  has  been  Introduced 
In  Council  Instructing  the  City  Eugr.  to  prepare  plans 
and  estimated  cost  of  a  distributing  system  for  water 
supply,  together  with  the  estimate  for  cost  of  pump- 
ing stations  and  plants  for  distributing  reservoirs. 

Sa»  Bernardino,  Cat. — The  City  Engr.  is  stated  to 
have  been  Instructed  to  prepare  plans  and  specinca- 
tions  lor  the  new   water  works. 

Duntmair,  Cat. — The  Dunsmuir  Water,  Light  & 
Power  Co.,  of  Dunsmuir,  capital  $100,000.  has  been 
incorporated.  J.  B.  Dougherty.  Chas.  O.  Clarke,  and 
John  M.  Campbell,  of  Dunsmuir,  are  the  directors. 

San  Francisco,  Cat.— The  Mussel  Slough  Water  Co. 
has  been  incorporated,  with  a  capital  of  $60,000. 
PriBclpal  place  of  business,  San  EYanclsco.  Jos.  P. 
Chaffiberlaln,  San  Francisco:  Geo.  W.  Towle,  Jr.,  San 
Rafael,  and  Chas.  A.  Wllhelm,  Alameda,  are  among 
the  directors.  ,  ^.      ^   ,  ^,, 

The  Bd.  of  Supervs.  is  stated  to  have  directed  the 
Bd.  of  Pub.  Wks.,  through  City  Engr.  C.  E.  Grunsky, 
to  prepare  plans  and  specifications  for  the  establish- 
ment by  the  city  and  county  of  a  salt  water  system 
for  Are  protection. 

Colorado  Springe,  Colo. — City  Engr.  B.  W.  Case  in 
bis  report  on  present  irrigation  system  recommends 
that  several  new  and  larger  reservoirs  be  constructed, 
and  that  sewer  pipe  be  substituted  for  ditch  boxes. 

La  Veta,  Colo. — ^The  citizens  are  stated  to  have 
voted  May  25  to  Issue  $15,000  bonds  for  a  gravity 
system  of  water  works. 

Montrose,  Colo. — The  Uncompahgre  Valley  Water 
Users'  Assoc,  has  been  incorporated,  with  a  capital  of 
$100,000,  by  John  C.  Bell.  Geo.  S.  Conklln.  A.  H. 
Stockham.  and  others.  This  association  was  organ- 
ized under  instructions  from  Secretary  of  the  In- 
terior at  Washington.  D.  C,  to  acquire  the  Gunnison 
tunnel  and  distributing  canals  to  be  built  by  the  gov- 
ernment. Its  objects  are  to  distribute  and  supply  the 
waters  provided  by  the  tunnel  for  irrigation,  domes- 
tic, mechanical  and  power  purposes,  to  construct 
reservoirs  and  to  comply  with  all  the  government 
regulations.  The  territory  thus  to  be  supplied  Is  the 
Uncompahgre  Valley,  Including  lands  from  the  north 
line  of  Ouray  County  northward  to  Gunnison  River. 
Main  office  to  be  in  Montrose,  with  a  branch  in  Delta. 

Ft.  Collins,  Colo. — Surveyors  under  City  Engr.  Mc- 
Annelly  and  Consulting  Engr.  C.  P.  Allen,  of  Denver, 
are  about  to  begin  work  on  the  final  survey  for  the 
proposed  water  works ;  estimated  cost,   $160,000. 

Shelton,  Conn.— The  City  Water  Supply  Co.  has 
been  chartered  by  the  General  Assetobly,  with  a  cap- 
ital of  $150,000.  It  is  granted  a  franchise  to  divert 
water  from  Four-mile  Brook,  a  tributary  of  Housa- 
tonic  River  in  town  of  Seymour ;  it  also  has  power 
to  distribute  water  to  the  Shelton  Water  Co.  in  the 
town  of  liuntington.  Incorporators :  Wm.  S.  and 
Chas.  N.  Downs,  of  Derby,  are  among  the  incorpo- 
rators. 

Atlanta,  Oa. — The  Special  Com.  of  Water  Bd.,  which 
has  had  under  consideration  the  question  of  expend- 
ing the  $150,000  to  be  derived  from  the  sale  of  bonds 
for  improvement  of  water  works,  has  recommended 
that  $75,000  be  expended  In  laying  small  pipe  for 
domestic  consumers  and  $75,000  In  duplicating  big 
main  from  river  to  reservoir. 

American  Falls,  Idaho. — Lyman  Skeen,  of  Ogden, 
Utah,  is  stated  to  have  secured  the  contract  for  con- 
structing the  canal  system  for  the  American  Falls 
Canal  &  Power  Co.,  lor   $325,000. 

Julietta,  Idaho. — D.  Mackintosh,  of  the  Julletta 
Water  Co.,  writes  that  It  Is  proposed  to  construct 
water  works,  at  a  cost  of  $3,000.  Engineer,  H.  W. 
Weber. 

Oro  Fino,  Idaho. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Decatur.  III. — Fred.  LItterer,  Ch.  Engr.  of  Water 
Wks.,  In  his  annual  report  recommends  the  building 
ol  a  new  settling  basin.  26  ft.  wide,  56  ft.  long  and 
10  It.  high,  4  steel  tanks  for  the  filtering  plant,  the 
replacing  of  the  East  Allis  plunger  with  a  new  pump, 
a  new  intake  and  the  cleaning  of  the  present  one. 

Rockford,  III. — The  Fire  and  Water  Com.  Is  stated 
to  have  approved  the  laying  of  about  6,000  ft.  of 
water  main   extension. 

Chicago,  III. — Bids  will  be  received  June  10  by  the 
Bd.   ol  Local   Improv.   for  constructing  water  supply 

Elpes   In   portions  of  numerous   streets.      Andrew   M. 
ynch,  Pres. 

Ooshen,  Ind. — It  is  stated  that  bids  are  wanted 
June  1.'.  for  a  well  40  ft.  in  diameter  and  30  It.  or 
more  deep.     B.  C.  Bender,  City  Clk. 

Chicknsha.  Ind.  Ter. — The  citizens  are  stated  to 
have  voted  May  23  to  issue  $135,000  bonds  lor  water 
works  and  a  sewerage  system. 

Manchester,  Mass. — The  citizens  are  stated  to  have 
TOted  to  expend  $5,000  for  new  water  mains. 

South  Deerfleld,  Mass. — Bids  are  wanted  June  15 
lor  pipe  castings,  hydrants,  valves,  etc.,  as  advertised 
In  The  Engineering  Record. 

Uerrimac,  Mass. — See  "Power  Plants,  Gas  and  Elec- 
tric! tjr." 

Ishpeming.  Mich. — It  Is  stated  that  the  Bd.  of  Pnb. 
Wks.  will  add  400  water  meters  this  season. 


Truman,  Minn. — J.  L.  White  is  stated  to  have  se- 
cured the  contract  lor  water  works  system,  at  $6,000. 

Minneapolis,  Minn. — Bids  are  wanted  June  2.'?  by 
Joshua  Rogers.  City  Compt.,  for  .T815,0Q0  municipal 
bonds.  Said  Iwnds  are  Issued  for  the  following  pur- 
poses :  $100,000  for  extending  the  water  works  sys- 
tem :  $215,000  for  building,  repairing  and  Improving 
bridges  ;  $150,000  for  street  Improvements,  etc. 

Bagley,  Minn. — P.  H.  Pederson,  Village  Recorder, 
writes  In  regard  to  water  works  that  he  is  ready  to 
receive  plans  and  prices  on  water  works.  The  village 
is  figuring  on  a  tank  and  alwut  4  blocks  of  water 
mains.     A  vote  will  be  taken  on  the  question. 

Thici  Riicr  Falls,  Minn. — It  Is  reported  that  H. 
Fant  contemplates  Installing  a  system  of  water  works. 

Pickens,  Miss. — The  city  is  disposing  of  bonds  for 
constructing  water  works.  J.  F.  Wllburn,  Clk. ;  Klrk- 
patrick  &  Johnson,    Engrs.,   Jackson. 

Tupelo,  Miss. — The  citizens  are  stated  to  have  vot- 
ed May  29  to  issue  $60,000  bonds  for  water  works. 

Gulfport,  Miss. — The  citizens  are  stated  to  have 
voted  May  29  to  issue  $40,000  bonds  for  water  works. 

Vo-oo  City,  Miss. — See  "Power  Plants,  Gas  and 
Electricity." 

Jefferson  Barracks,  Mo. — See   "Government  Work." 

Emerson,  Neb. — The  Council  has  decided  to  Install 
water  works,  and  Arnold  C.  Koenig,  514  Bee  Bldg., 
Omaha,  Neb.,  has  been  employed  to  furnish  the  plans 
and  specifications.     Webb  Kellogg,  Mayor. 

Camden,  N.  J. — Bids  are  wanted  June  9  for  remov- 
ing old  reservoir ;  amount  available,  $10,000.  L.  E. 
Farnham,  City  Engr. 

Wantagh,  L.  I.,  N.  7. — Bids  will  be  received  June 
16  by  Robt.  Grier  Monroe,  Comr.  of  Water  Supply, 
Gas  and  Electricity,  N.  Y.  City,  for  remodeling  and 
extending  the  Wantagh  pumping  station,  including 
the  pumping  plant,  pump  well  and  infiltration  gallery 
system,  with  appurtenances. 

Tankers,  N.  Y. — The  Bd.  of  Water  Comrs.  has 
adopted  the  recommendation  of  Engr.  Church  that  the 
dam  at  Grassy  Sprain  Lake  be  raised  15  ft.  in  place 
of  10  ft.,  as  proposed. 

Syracuse,  N.  T. — It  is  stated  that  the  State  Fair 
Comrs.  will  construct  a  $10,000  water  works  at  the 
Fair  grounds  at  Syracuse. 

Oourerneur,  N.  Y. — The  citizens  are  stated  to  have 
voted  May  20  to  expend  $7,000  to  enlarge  the  water 
works. 

Horseheads,  N.  Y. — The  Com.  appointed  to  investi- 
gate the  advisability  of  having  water  works  is  stated 
to  have  reported  recommending  that  bids  be  called 
for  construction. 

Cando,  N.  D. — The  contract  for  constructing  water 
works  (bids  opened  May  25)  has  been  awarded  to  W. 
D.  Lovell,  of  Des  Moines,  la.,  for  $7,990.  H.  D.  Skln- 
nef.  City  And. 

Dayton,  O. — The  Bd.  of  Pub.  Service  is  stated  to 
have  recommended  the  extension  of  the  water  works 
at  a  cost  ol  $56,000. 

Hew  Bremen.  O. — G.  A.  Running.  Clk.  Bd.  Pub.  Af- 
fairs, writes  that  all  bids  received  May  19  for  con- 
struction of  water  works  were  rejected  as  being  too 
high.     New  bids  will  be  received  in  a  lew  weeks. 

Barherton,  O. — W.  F.  Roblson,  Village  Clk..  writes 
that  the  village  has  in  contemplation  the  construction 
of  new  water  works. 

Toledo,  O. — W.  F.  Brown.  55  Law  Bldg.,  has  com- 
pleted plans  for  a  20-ln.  submerged  water  main  across 
Maumee   River ;   estimated  cost,   $32,000. 

Lorain,  0. — The  Crystal  Water  Co..  of  Lorain,  has 
been  Incorporated,  with  a  capital  of  $25,000,  by  Rich- 
ard Conrad,  W.  H.  Cumldon,  W.  A.  Mlddleton,  and 
others. 

Wooster,  O.—J.  B.  Minier,  City  Aud.,  writes  In  re- 
gard to  new  water  works  that  no  definite  action  has 
yet  been  taken.  Geo.  Boegner,  Supt.  of  Water  Wks.. 
is  experimenting  with  driven  wells  under  direction 
of  Bd.  of  Pub.  Service.     Philip  Markley  is  City  Engr. 

Cleveland,  0. — Bids  will  be  received  on  June  13  by 
the  Secy.  Bd.  Pub.  Service  for  furnishing  about  248 
tons  of  manhole  rings  and  covers,  as  advertised  In 
The  Engineering  Record. 

Bids  are  wanted  June  12  for  furnishing  and  in- 
stalling in  the  engine  house  Klrtland  St.  pumping 
station,  the  steel,  c.  i.  and  brass  work  for  the  main 
floor ;  columns,  balconies,  stairways,  etc.  W.  J.  Spring- 
born,  Pres.   Bd.   Pub.   Service. 

Milford,  O. — Bids  are  wanted  June  30  for  $25,000 
bonds  to  be  used  lor  constructing  water  works  and 
supplying  water  to  the  Inhabitants  ol  Milford.  H. 
G.  Murphy,   Village  Clk. 

Vale,  Ore. — The  Dept.  of  the  Interior  at  Washing- 
ton. D.  C,  is  reported  to  have  sent  its  engineers  to 
Malheur  County  to  make  surveys  for  Irrigation  works, 
to  cost  about  $2,000,000. 

Coopershurg ,  Pa. — Bids  are  wanted  June  15  for  fur- 
nishing material  and  constructing  a  gravity  system  of 
water  works,  embracing  approximately  10,500  ft.,  of 
8in.,  4,500  ft.  of  6-ln.,  and  5,000  ft.  of  4-ln.  pipe,  25 
double  nozzle  fire  hydrants,  25  8x6x4-in.  valves  and 
boxes,  and  a  300,000  gal.  reservoir.  Warren  F.  Cress- 
man,  Engr.,   Sellersville. 

Reading,  Pa. — Bids  are  wanted  July  7  for  a  15,- 
000  000  gal.  pumping  engine  and  4  horizontal  water 
tube  safety  boilers,  as  advertised  in  The  Engineering 
Record. 

Milnersville,  Pa. — G.  A.  Brenckman,  Post-Master, 
writes  that  it  is  proposed  to  sink  an  artesian  well. 
J.  M.  Porter,  of  Easton,  has  the  matter  In  charge. 

Latrobe,  Pa. — It  Is  stated  that  charters  have  been 
granted  to  the  Ligonier  Township  Water  Co.  and  the 
Cook  Township  Water  Co.,  both  of  Latrobe,  with  cap- 
ital of  $5,000  each,  and  the  following  officers  :  G.  W. 
Mcilenry.  Latrobe :  D.  B.  Peoples,  Mllwood,  and  J. 
A.   R.  RulTner,  ol  Greensburg. 

Erie,  Pa. — Bids  are  wanted  June  27  lor  furnishing 
and  laying  submerged  c.  1.  intake  water  pipe,  both 
advertMed  in  The  Engineering  Record. 


Mt.  Penn,  Pa. — The  Mt.  Penn  Water  Co.  Is  report- 
ed Incorporated,  with  a  capital  of  $10,000.  C.  M. 
Kline,  G.  C.  Hartline  and  J.  T.  Miller,  of  Mt.  Penn, 
are  among  the  incorporators. 

Scranton,  Pa. — Jas.  Kerr,  of  Clearfield;  Wm.  L. 
Connell,  of  Scranton,  and  others,  are  about  to  apply 
for  a  charter  for  the  City  Water  Co.,  of  Scranton,  Pa. 

Chattanooga,  Tenn. — The  Wilder  Springs  Water  Co. 
has  been  organized,  with  a  capital  of  $10,000,  for  the 
purpose  of  supplying  Sherman  Heights  and  East  Chat- 
tanooga with  water.  N.  H.  Brown,  O.  L.  Lockwood, 
and  Norrls  Headrlck,  are  the  Incorporators. 

Sherwood,  Tex. — The  Irion  County  Irrigation  Co. 
ol  Sherwood  has  been  Incorporated ;  capital.  $3,240. 
Incorporators :  Frank  Olney,  W.  H.  Blanks,  and 
others. 

Elgin,  Tex. — L.  A.  Sessums,  City  Secy.,  writes  that 
the  contract  for  constructing  water  works  (bids 
opened  May  27)  has  been  awarded  to  M.  Griffin  O'Neil, 
of  Dallas. 

Glen  Flora,  Tex. — The  Klnchelor  Irrigating  Co.  ol 
Glen  Flora  has  been  Incorporated :  capital.  $75,000. 
Incorporators :  David  Dickey,  F.  W.  Bullock  and  C. 
H.  Waterhouse.. 

Salt  Lake  City,  Utah. — The  Parley's  Canyon  Irri- 
gation Co.  has  been  incorporated,  with  a  capital  ol 
$25,000,  by  John  Gabbott,  Willard  B.  Richard,  and 
others.  The  company  will  own  and  operate  a  por- 
tion ol  the  waters  of  Parley's  Canyon  Creek. 

Danville.  Va. — A  commission  consisting  ol  Nesblt 
Wingfleld,  of  Augusta,  Ga. ;  G.  C.  Whipple,  of  New 
York,  and  Prof.  Wm.  P.  Mason,  of  Troy,  N.  Y.,  has 
been  appointed  to  Investigate  the  water  supply  of 
Danville,  Va.,  with  reference  to  present  and  future 
conditions.  The  commission  is  to  report  about  June 
20  to  a  Joint  committee  of  City  Council  and  the  Dan 
River  Power  &  Mfg.  Co. 

Ft.  D.  A.  Russell,  Wyo. — See  "Government  Work." 

Haines,  Alaska. — See   "Government  Work." 

Ottawa,  Ont. — The  Water  Works  Com.  on  May  26 
received  a  report  from  City  Engr.  Kerr  recommend- 
ing the  construction  of  a  reservoir  as  an  ad.1unct  to 
the  pumping  station   in  the  supply  of  water  for  fires. 

Orimsby,  Ont. — The  Council  is  reported  to  have  de- 
cided to  purchase  22  acres  ol  land  from  Mr.  Beamer, 
for  the  purpose  of  boring  for  water  and  erecting  a 
pump   house. 

Niagara  Falls,  Ont. — Bids  are  wanted  June  25  for 
one  ,3,000,000  gal.  pump,  as  advertised  In  The  En- 
gineering  Record. 

Marieville,  Que. — Engineers  Dupont  &  Leduc,  ol 
Montreal,  write  that  the  following  bids  for  construct- 
ing reservoir  and  pumping  station  with  gasoline  en- 
gine, at  Marieville,  were  opened  May  20 :  The  John 
McDougall  Caledonian  Iron  Works  Co.,  Ltd.,  Mon- 
treal, bid  for  a  Worthlngton  two-gauge  turbine  pump, 
465  gal.,  65  ft.  pressure,  and  a  lazier  gasoline  engine 
of  35  H.-P.,  $2,760,  and  H.  Hubert,  ol  Marieville,  for 
a  reservoir  and  pump  house,  $3,895. 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

Birmingliam,  Ala. — Local  press  reports  state  that 
bids  will  be  opened  June  15  by  the  Jefferson  Co.  San- 
itary Comn.  lor  $100,000  sewer  bonds. 

Sacramento,  Cat. — The  Martin  Pipe  &  Fdry.  Co.  Is 
stated  to  have  submitted  the  lowest  bid  May  18  lor 
the  sewer  c.  1.  pipe  at  $47,000. 

Moultrie,  Ga. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  a  sewerage 
system. 

Rochelle,  III. — The  Council  is  reported  to  be  con- 
sidering the  construction  of  the  Spring  St.  sewer  out- 
let, at  a  cost  of  $7,000. 

Rockford,  III. — The  Bd.  of  Local  Improv.  Is  report- 
ed to  be  considering  the  construction  of  a  new  trunk 
line  sewer  for  the  east  side  of  river  connecting  streets 
in  1st  and  3d  Wards,  and  extending  to  city  limits 
in   Highland.     Edwin  Main,  City  Engr. 

Moline,  III. — It  is  stated  that  there  is  an  ordinance 
before  Council  providing  for  sewers  in  the  5th  and 
0th  Wards. 

East  St.  Louis,  III. — E.  G.  Helms,  City  Engr.,  Is 
stated  to  have  been  requested  by  City  Council  to  pre- 
pare plans  and  specifications  lor  a  main  sewer  lor 
eastern  part  ol  city. 

Chickasha,  Ind.  Ter. — See  "Water." 

Ft.  Dodge,  la. — Bids  will  be  received  June  8  by  the 
City  Council  for  furnishing  material  and  constructing 
an  8-In.  sanitary  sewer  in  portions  of  3  streets ;  also 
20  and  24-ln.  storm  water  sewer  in  portions  of  3d 
and  4th   Sts.     D.  A.  Weller,  City  Clk. 

Sioux  City,  la. — The  contract  for  constructing 
storm  water  sewers  (bids  opened  May  26)  has  been 
awarded  to  M.  L.  Fllnn,  of  Sioux  City,  at  $20,09d. 
This  work  includes  7,050  ft.  of  sewers  12,  16,  18, 
20  and  24-in.,  1,000  ft.  B4-in.  and  1.000  ft.  60-ln.  In 
diameter,  55  manholes  and  75  catch  basins.  The  same 
contractor  also  secured  the  contract  for  4.500  ft.  8- 
In.  sewer  and  14  manholes  (bids  opened  May  12)  at 
$1.15  per  ft.,  or  a  total  cost  of  $5,945.  J.  M.  Lewis, 
City  Engr. 

Ottumtea.  la. — The  contract  for  constructing  4,100 
lin.  ft.  of  South  Ottumwa  trunk  sewer  (bids  opened 
Apr.  6)  was  awarded  May  16  to  J.  W.  Scott,  of  Ot- 
tumwa, at  $7.07  per  lin.  ft,  size  7x5  ft.  brick  In 
Portland  cement,  average  cut  17  ft. 

Waterloo,  la. — It  Is  stated  that  bids  are  wanted 
June  9  for  constructing  8  to  12-ln.  pipe  sewer  in  por- 
tions of  several  streets.     B    G.  Stewart,  City  Clk. 

Ann  Arbor,  Mich. — City  Engr.  B.  W.  Groves  esti- 
mates the  cost  of  a  storm  sewer  from  Aliens  Creek 
to  the  Intersection  of  E.  University  Ave.  and  Packard 
St.    at  $11,822. 

Winona,  Minn. — Bids  are  wanted  June  22  for  '740 
ft.  28-ln.  and  1,800  ft.  36-ln.  brick  or  vitrified  pipe 
storm  water  sewer.     G.  P.  Coleman,  City  Engr. 

Yazoo  City,  Miss. — See  "Power  Plants,  Gas  and 
Electricity." 
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Atlantic  City,  A'.  J. — According  to  press  reports 
City  Engr.  J.  W.  Hackney,  In  conjunction  with  E. 
Kluchling,  Consulting  Engr.,  have  prepared  plans  for 
draining  the  section  bounded  by  Magilian,  Pacific, 
Massachusetts  and  Georgia  Aves. ;  '  the  lowest  esti- 
mate places  the  cost  at  ?231,500.  The  plan  recom- 
mended by  City  Kngr.  Hackney,  which  provides  lor 
a  concrete  conduit.  Is  estimated  to  cost  $326,100. 


bonds    amounting    to 


Canajoharie,    N,    Y, — Sewer 
$3(5,000  are  reported  sold. 

Alt.  Vernon,  N.  Y. — The  Council  has  passed  resolu- 
tions authorizing  the  preparation  of  plans  and  speci- 
fications for  the  new  sewerage  system  for  n.  e.  section 
of  city  ;  also  for  the  construction  of  a  sewer  In  Mad- 
ison St. 

Lestershire,  N.  Y. — The  following  bids  were  opened 
for  sewer  work  by  the  Bd.  of  Village  Trus.  June  1 
(Engineers,  Knight  &  Hopkins,  of  Rome)  :  Thos. 
O'Dea,  echoes,  $74,980;  Eveline  Contr.  Co.,  Water- 
ford,  $79,346.  and  Geo.  B.  Stucker,  Harrisburg,  Pa., 
$81,795.  This  work  includes  48,000  It.  of  brick  and 
pipe  sewers  from  6  to  24  In.  In  diameter,  102  man- 
holes, 67  catch  basins,  and  40  flush  tanks.  The  trench 
Is  expected  to  average  9  ft.  in  depth,  and  will  be  ex- 
cavated in  sand,  gravel  and  clay.  All  bids  were  re- 
jected, the  price  of  pipe  quoted  for  the  work  running 
the  bids  above  the  appropriation. 

Schenectady,  N.  Y. — Sewer  construction  bonds 
amounting  to  $125,000  have  been  sold. 

Buffalo,  N.  Y. — Bids  will  be  received  until  June  9 
by  the  Bd.  of  Pub.  Wks.  for  constructing  24,  30  and 
36  in.  brick  and  10  and  12-in.  tile  sewers  In  portions 
of  3  streets.     Francis  G.  Ward,  Comr. 

Brooklyn,  AT.  y. — Bids  will  be  received  June  17  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  furnishing  and 
constructing  small  quantity  of  pipe  sewer  In  portions 
of  several  streets  ;  also  799  lln.  ft.  30  and  36-in.  brick 
sewer  In  portions  of  E.  34th  St. 

Henderson,  N.  C. — H.  T.  Powell.  Town  Clk.,  writes 
that  the  citizens  voted  Juner  1  to  Issue  $40,000  bonds 
for  constructing  a  sewerage  system  and  for  street 
Improvements. 

Cincinnati,  O. — Bids  will  be  received  June  18  by 
the  Bd.  of  Pub.  Service  for  furnishing  material  and 
constructing  sewers  and  drains  in  portions  of  3 
streets;  also  June  29  (readvertlsement)  for  construct- 
ing a  trunk  sewer  and  drains  in  portions  of  3  streets. 
Geo.  F.   Holmes,  Clk. 

Jersey  Shore,  Pa. — Bids  are  wanted  June  24  lor 
the  construction  of  certain  main  sewers,  as  advertised 
In  The  Engineering  Record. 

Altoona,  Pa. — Harvey  Linton,  City  Engr.,  writes 
that  Jos.  P.  Horney,  of  Altoona,  has  received  the 
contract  for  sewer  work  (bids  opened  May  29)  at 
$6.15  per  ft.,  or  a  total  of  $4,717.  This  work  in- 
cludes 767  ft.  of  brick  sewers,  48  In.  In  diameter,  and 
3  manholes.  The  trench  Is  expected  to  average  10 
ft.  in  depth,  and  will  be  excavated  in  shale,  in  old 
sewer  trench. 

Contracts  for  8,247  ft.  of  8-ln.  pipe  sewers  were 
ratified  by  City  Councils  June  1.  The  contractors 
are :  Thos.  Farrell,  W.  W.  Saupp,  Isaac  Bender  and 
Chas.  B.  Clark,  all  of  Altoona. 

Harrisburg,  Pa. — The  following  bids  are  reported 
to  have  been  opened  May  26  by  the  Highway  Comrs. 
lor  the  Seneca  St.  sewer  :  J.  S.  Bayard,  $11,994  ;  Brad- 
ley &  Caldwell,  $10,825;  W.  H.  Opperman,  $10,537; 
Geo.  B.  Stucker,  $10,600;  Fisher  &  Lynch,  $11,165; 
Conway  &  Lynch,  $11,998  ;  H.  Opperman,   $12,739. 

Ingram,  Pa. — Bids  ar«?  wanted  June  18  for  con- 
structing approximately  6,195  It.  24,  27  and  30-in. 
vltrlfled  pipe  sewer.     John  McBrlde,  Boro.  Engr. 

East  Providence,  R.  I. — Perry  &  Shaw  are  stated 
to  have  secured  the  contract  for  sewers  In  Mauran 
and  Burgess  Aves. ;  probable  cost,  $10,000. 

Providence,  R.  I. — The  City  Council  has  passed 
resolutions  for  sewers  In  W.  Park,  Bath,  and  N.  Main 
Sts.  and  Reservoir  Ave.,  at  a  total  cost  of  $13,485. 

Sashville,  Tenn. — Foster  &  Creighton,  Berry  Blfc., 
are  stated  to  have  secured  the  contract  for  a  sewer 
to  be  run  through  the  Murphy  property  at  $39,695. 
and  Jeff  Davis  Is  stated  to  have  secured  the  contract 
lor  building  a  brick  sewer.  7  ft.  in  diameter,  from 
Lick  branch  sewer,  for  $9,528. 

Houston,  Tew. — City  Engr.  Dormant  Is  reported  to 
be  in  favor  of  issuing  bonds  as  follows  :  $175,000  lor 
gravel  paving,  $300,000  for  drainage  and  storm  water 
sewers  and  $250,000  for  sanitary  seWers. 

Milwaukee,  Wis. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  will  recommend  the  construction  of 
septic  sewer  tanks  to  carry  Judge  Tarrant's  order 
in  the  Thill  case,  that  a  remedy  must  be  found  for 
tbe  offensive  discharge  from  the  30th  St.  sewer  tun- 
nel. 

Beloit,  Wis. — Bids  are  wanted  June  12  lor  8,578 
ft.  of  8-In.  and  650  It.  ol  15-ln.  pipe  sewers,  30  man- 
holes and  2  flush  tanks.     B.  B.  Caldwell,  City  Engr. 

Marshfleld,  Wis. — The  citizens  are  stated  to  have 
voted  May  26  to  Issue  $40,000  bonds  lor  the  con- 
struction ol  a  sewerage  system. 

Haines,  Alaska. — See   "Government  Work." 
BRIDGES. 

Pueblo,  Colo. — The  City  Council  has  passed  an 
ordinance  appropriating  $120,000  lor  the  construction 
of  bridges. 

Hartford,  Conn. — The  House  has  passed  a  bill  au- 
thorizing the  city  of  Hartford  to  issue  $1,709,000 
bonds,  with  which  to  pay  the  city's  share  ol  the 
cost  of  constructing  the  bridge  across  Connecticut 
River. 

Atlanta,  Oa. — The  Council  Is  reported  to  be  consid- 
ering the  building  of  a  bridge  at  Edgewood  Ave.,  to 
cost  about  $75,000. 

Marseilles,  III. — The  proposition  to  Issue  $10,000  to 
aid  In  the  building  of  a  $17,000  bridge  at  Main  St. 
Is  reported  to  have  carried  at  the  recent  election. 

Pekin,  III. — Bids  will  be  received  by  the  Roads  & 
Bridge  Com.  until  June  12  lor  constructing  a  con- 
crete arch  bridge  In  Pekln  Township.  S.  S.  Smith, 
Chmn. 

Chicago,  III. — See  "Government  Work." 


Terre  Haute,  Ind. — I'ress  reports  state  that  the 
Cleveland,  Cincinnati,  Chicago  &  St.  I'aul  R.  R.  Co. 
is  contemplating  replacing  the  present  bridge  across 
Wabash  River,  In  this  city,  with  a  9-pIer  structure. 
G.  W.  KIttredge,  Ch.  Engr.,  Cincinnati,  O. 

Anderson,  Ind. — Press  reports  state  that  the  Co. 
Engr.  has  completed  plans  lor  the  Delaware  Ave. 
bridge.    Appropriation,  $18,000. 

Indianapolis,  Ind. — Bids  will  be  received  June  12 
by  the  Bd.  of  Co.  Comrs.  for  constructing  bridges  In 
Lawrence,  Perry  and  Decatur  Townships  and  1  at 
W.  Newton ;  also  June  26  for  bridges  in  Pipe  and 
Wayne  Townships.    Harry  B.  Smith,  Co.  And. 

Wabash,  Ind. — Bids  will  be  received  June  17  by  the 
Bd.  of  Co.  Comrs.  lor  constructing  8  concrete  arch 
bridges.    B.  F.  Clemens,  Co.  Aud. 

Tulsa,  Ind.  Ter. — The  Tulsa  Commercial  Bridge  Co. 
Is  reported  to  have  been  Incorporated  with  a  capital 
ol  $75,000,  and  granted  a  Irancbise  to  construct  a 
steel  bridge  in  this  city  across  Arkansas  River.  In- 
corporators :  G.  T.  Williamson,  L.  M.  I'oe  and  M.  B. 
Baird,  ail  ol  Tulsa. 

Council  Grove,  Kan. — Press  reports  state  that  the 
Main  St.  bridge  across  Noosho  River  has  been  carried 
away  by  the  recent  flood. 

Newport,  Ky. — Bids  are  wanted  June  22  lor  con- 
structing a  2-span  steel  bridge,  1  span  130  It.,  the 
other  60  It.     W.   J.   HIssem,  Co.  Judge. 

Burnside,  Ky. — The  County  Clk.  at  Somerset  writes 
that  It  Is  proposed  to  construct  a  bridge  over  south 
fork  of  Cumberland  River  at  Burnside,  to  cost  $20,000. 
J.  N.  Minton,  Chmn.  Bridge  Com.,  Burnside. 

Lake  Charles,  La. — The  Carolina  Steel  Bridge  Co., 
ol  Burlington,  N.  C,  Is  reported  to  have  received  the 
contract  to  construct  a  steel  girder  bridge,  600  It. 
long  aud  16  It.  wide,  across  English  Bayou,  lor  $9,100. 
Skowhegan,  Me. — The  American  Bridge  Co.  is  re- 
ported to  have  received  the  contract  to  construct  the 
bridge  across  Kennebec  River.  Appropriation,  $15,000. 

Cumberland,  Md. — Press  reports  state  that  the  Alle- 
gany Co.  Comrs.  and  the  Mineral  Co.  (W.  Va. )  (iomrs. 
have  decided  to  build  a  bridge  across  Potomac  River, 
at  Cumberland,  in  place  of  the  Blue  Bridge.  The  struc- 
ture  will   cost   about   $10,000. . 

Springfield,  Mass. — The  lollowing  bids  are  reported 
to  have  been  received  by  the  Bd.  ol  Superv.  June  1  lor 
raising  the  South-end  bridge.  There  were  4  proposi- 
tions on  which  bids  were  to  nave  been  submitted,  as 
lollows ;  First,  lor  raising  the  bridge  Its  lull  length, 
and  the  2d  for  raising  the  4th  span,  aud  then  doing 
the  work  according  to  the  city's  plans,  the  other  2 
propositions  were  for  doing  the  work  according  to  in- 
dividual ideas  :  Chas.  R.  Trask,  3d  $13,500,  and  4th 
$14,500 ;  he  also  submitted  another  bid  at  $15,500, 
agreeing  to  do  tbe  work  and  keep  the  bridge  open 
during  repairs ;  The  Springfield  Construction  Co.  bid 
$15,500,  $17,000,  $14,500  and  $15,500  on  the  4 
propositions :  Eastern  Bridge  Construction  Co.,  1st. 
$21,257,  and  2d,  $17,000 ;  Donoghue  &  Chllds,  1st, 
$15,000,   and  2d.  $15,400. 

Palmer,  Mass. — Bids  will  be  received  June  12  by 
John  O.  Hamilton,  Chmn.  Com.  on  New  Bridges  for 
constructing  a  steel  bridge,  also  stone  arch  bridge  In 
this  town. 

Lansing,  Mich. — Governor  Bliss  has  signed  the  bill 
authorizing  the  city  of  Lansing  to  Issue  $25,000  bonds 
to  pay  for  the  Washington  Ave.  bridge.  A  vote  will 
be  taken  on  the  proposition. 

Orand  Rapids,  Mich. — Bids  are  wanted  June  27  for 
constructing  a  steel  bridge  across  Grand  River  at 
North  Park,  as  advertised  in  The  Engineering  Record. 

Duluth,  Minn. — Local  press  reports  state  that  the 
City  has  been  authorized  to  readvertlse  lor  bids  lor 
constructing  a  suitable  bridge  across  the  Canal,  the 
City  Engr.  to  lurnish  general  specifications  and  the 
contractors  to  submit  their  own  plans. 

Judson,  Minn. — The  Comrs.  ol  Blue  Earth  Co.  are 
reported  to  be  considering  the  building  of  a  bridge  In 
Judson. 

Minneapolis,  Minn. — See  "Water." 

Neio  York,  N.  Y. — Bridge  Comr.  Llndenthal  has,  ac- 
cording to  local  press  reports,  ordered  plans  prepared 
for  2  bridges  to  be  built  across  Harlem  River,  1  to 
replace  the  present  Madison  Ave.  bridge,  the  other 
to  be  built  at  Fordham  Heights,  and  to  be'  known  as 
the  Fordham  Heights  Bridge.  Tbe  latter  bridge  Is 
to  be  about  1,300  ft.  long  and  60  ft.  wide. 

Lowville,  N.  Y. — It  Is  stated  that  $7,000  has  been 
appropriated  for  the  building  of  an  Iron  bridge  across 
Black  River,  between  Lowville  and  Watson. 

Binghamton,  N.  Y. — The  building  ol  a  bridge  at 
Front  St.  is  reported  to  be  under  consideration. 

Troy,  N.  Y. — Press  reports  state  that  the  Governor 
has  vetoed  the  bill  authorizing  the  Troy  &  Coionle 
Bridge  Co.  to  construct  a  bridge  Irom  Troy  to  Green 
Island. 

Corning,  N.  Y. — The  Owego  Bridge  Co.  Is  reported  to 
have  secured  the  contract  to  construct  the  Gibson 
bridge  lor  $30,000. 

Rochester,  N.  Y. — Local  press  reports  state  that  the 
N.  Y.  Central  &  Hudson  R.  R.  Co.  will  build  3  bridges 
in  this  city,  1  each  at  Oak,  Kent  and  Smith  Sts.,  at 
a  total  cost  ol  about  $25,000.  H.  Fernstrom,  Ch. 
Engr.,  N.  Y.  City. 

Tonawanda,  N.  Y. — It  Is  reported  that  $17,000  has 
been  appropriated  by  the  Legislature  lor  the  building 
ol  a  bridge  at  Seymour  St. 

Buffalo,  N.  Y. — Local  press  reports  state  that  the 
Comr.  ol  Pub.  Wks.  has  been  authorized  to  award  the 
contracts  lor  constructing  the  viaducts  over  the  Erie 
tracks  and  the  Lake  Shore  tracks  to  Frank  J.  Reap, 
lor  the  substructures  at  $63,587  and  $122,162,  re- 
spectively, and  the  American  Bridge  Co.  for  tlie  super- 
structures at  $88,667  and  $69,049,  respectively. 

Ottatca,  O. — Bids  will  be  received  by  the  Co.  Comrs. 
until  .July  1  for  constructing  2  steel  or  Iron  bridges 
over  Blanchard  River,  1  at  Glanfor  to  be  167  ft.  long, 
the  other  V-  mile  east  of  Ottawa,  known  as  Gypsy 
Lane,  to  be  232  ft.  long.     L.  N.  Welde,  Co.  Aud. 

New  Philadelphia.  O. — Reports  state  that  bids  will 
be  recelvad  June  15  by  C.  C.  Frensell,  Co.  Aud..  lor 
constructing  a  262  ft.  bridge  over  Tuscarawas  River 
at  Zoar  station. 

Columbus.  O. — Bids  are  wanted  June  25  lor  lurnish- 
ing  material  lor  constructing  superstructure,  sub- 
structure, approaches,  etc.,  lor  the  Cleveland  Ave. 
bridge.  In  Marlon  Township.  L.  E.  Jones,  Co.  Aud. 


Columbus,  O. — Local  press  reports  state  that  the 
Co.  Comrs.  have  awarded  contracts  for  conBtructing 
the  Hayden  Run  Bridge,  as  follows :  substructure  to 
Cook,  Grant  &  Brode,  at  $46,032  ;  superstructure,  to 
the  Indiana  Bridge  Co.,  at  $41,000 ;  approaches,  to 
Reed  &  Snauffer,  at  $10,271. 

Torresdale,  Pa, — The  Grand  Jury  of  Bucks  Co. 
recommends  the  building  of  a  new  bridge  across  Po- 
quessing  Creek  at  Torresdale,  at  the  joint  expense 
of  tbe  city  ol  Philadelphia,  the  State  and  the  Co.  of 
Bucks. 

McKecsport,  Pa. — Local  press  reports  state  that  the 
time  lor  receiving  bids  lor  constructing  the  Whitee 
Hollow  bridge  at  Versailles  Ave.  has  been  changed. 
The  plans  have  been  altered,  and  new  bids  are  to  be 
received  on  the  revised  plans. 

Nashville,  Tenn. — Reports  state  that  the  Tennessee 
Central  R.  R.  Co.  Intends  extending  Its  line  to  Ilarrl- 
man,  which  will  necessitate  the  building  ol  a  steel 
bridge  across  Emory  River.  \V.  N.  McDonald,  Ch. 
Engr.,  Nashville,  Tenn. 

Qeorgetown,  Tex. — Q.  C.  Horton,  ol  Austin,  Is  re- 
ported to  have  secured  the  contract  to  construct  4 
steel  bridges  In  Williamson  Co.  tor  $17,744. 

Spokane,  Wash. — The  Bd.  ol  Pub.  Wks.,  according 
to  local  press  reports,  received  the  lollowing  bids  May 
21  lor  constructing  the  south  approach  ol  the  Monroe 
St.  bridge  :  a.  superstructure ;  6,  cement  piers  :  c,  ap- 
proach ;  Minneapolis  Steel  &  Machinery  Co.,  a,  |11,- 
600  ;  Puget  Sound  Bridge  &  Dredging  Co.,  steel  work 
as  designed,  $13,900 ;  foundation  of  the  company's 
design,  Including  steel  work,  $24,400  :  Wra.  Oliver,  c, 
$14,600;  6,  $15,400;  American  Bridge  Co.,  a,  $12,- 
500 ;  Allred  W.  Burrell.  piers  and  abutments.  $15.- 
000;  a,  $15,670:  Peter  Costello.  b,  $14,300;  Jas.  C. 
Broad,  6,  $13,465:  August  Use,  b,  $13,456;  McCreary 
&  Wlllard,  a,  $13,200  ;  Deeks  &  Co.,  Inlormal,  $12,982. 

Piedmont,  W.  Va. — The  Counties  of  Mineral,  W. 
Va..  and  Allegany,  Md.,  and  the  towns  ol  Piedmont 
and  Westernport  (Md.),  are  reported  to  be  con- 
templating the  construction  ol  a  bridge  at  a  cost  of 
$14,000,  between  the  2  towns. 

Portage  du  Fort,  Que. — Bids  are  wanted  June  9  lor 
constructing  the  masonry  and  roadway  approaches 
of  the  bridge  across  the  north  channel  of  the  Ottiwa 
River  at  Portage  du  Fort.  Fred.  Gellnas,  Secy.  Dept. 
Pub.   Wks.,  Ottawa,   Out. 

PAVING  AND  ROADMAKING. 

Bay  Minette,  Ala. — Tbe  Co.  Comrs.  are  reported  to 
have  under  consideration  the  building  of  a  road.  100 
miles  In  length,  and  Intend  calling  an  election  to  vote 
on  the  proposition  to  issue  $150,000  bonds,  to  be  u.sed 
to  build  said  road. 

Helena,  Ark. — The  oitlzens  have  voted  bonds  to  pave 
the  streets  with  vitrified  brick.  Maj.  Purvis,  Helena, 
Ark.,  Engr. 

Newport,  Ark. — The  City  Council  is  reported  to  have 
decided  to  pave  with  vitrified  brick  on  a  portion  of 
Front  St. 

Denver,  Colo. — The  Bd.  of  Pub.  Wks.  has  passed  a 
resolution  to  grade  and  curb  with  stone  in  the  13tb 
St.   Improv.  Dist.,  at  a  probable  cost  of  $42,000. 

The  Bd.  of  Pub.  Wks.  Is  stated  to  have  received 
the  following  bids  for  paving  on  14th  St.  from  Law- 
rence St.  to  Colfax  Ave.  :  Colorado  Paving  Co.,  with 
either  Bermudez  or  Trinidad  Lake  Asphalt,  $1.40  per 
sq.  yd.,  and  the  Warren  Klola  Asphalt  Co.  at  $1.29 
per  sq.  yd.  It  Is  reported  that  there  are  18,743  sq. 
yds.  to  be  paved. 

S.  Norwalk,  Conn. — C.  W.  Blakeslee  &  Sons  are  re- 
ported to  have  secured  the  contract  to  pave  Wash- 
ington St.  for  $8,724. 

Hartford,  Conn. — The  House  has  passed  a  bill  ap- 
propriating $450,000  for  State  highway  Improvements 
during  the  next  2  years,  ending  Sept.   30.  1905. 

Ansonia,  Conn. — Bids  will  be  received  June  15  by 
the  Bd.  of  Pub.  Wks.  for  grading  and  macadamizing 
a  portion  of  Wakeiee  Ave.    Wm.  H.  Crook,  Chmn. 

Boise,  Idaho. — Press  reports  state  that  the  North- 
western Bridge  &  Construction  Co.,  ol  Boise,  has  se- 
cured the  contract  to  construct  the  wagon  road  from 
Roosevelt  to  Scott's  Valley,  a  distance  of  72  miles,  for 
$35,500. 

Danville,  III. — The  contract  for  paving  on  North 
and  Van  Buren  Sts.,  for  which  bids  were  received  by 
Bd.  Local  Improv.  May  28,  has  been  awarded  to  J. 
II.  Palmer,  of  Danville,  111.,  at  $1.1914  and  $1.23  per 
sq.  yd.     W.  H.   Martin,  City  Engr. 

La  Grange,  III. — It  Is  stated  that  bids  are  wanted 
June  13  for  constructing  12,000  sq.  ft.  ol  cement  side- 
walks.     J.    A.  Dillon,   Village  Clk. 

Normal,  III. — The  town  of  Normal  will  pave  a  por- 
tion of  Main  St.,  which  Is  30  ft.  wide,  with  Boston 
block. 

Paxton,  III. — It  Is  proposed  to  pave  Center  and 
vVasblngton  Sts.  with  brick.  C.  F.  Helman  Is  City 
Engr. 

Elgin,  III. — Local  press  reports  state  that  bids  will 
soon  be  asked  by  the  Bd.  of  Pub.  Wks.  for  paving  on 
Grove  Ave.     Estimated  cost  Is  reported  to  be  $29,991. 

Chicago,  III. — The  paving  of  a  portion  of  La  Salle 
St.  with  asphalt,  at  a  cost  of  $128,000,  Is  reported  to 
be  under  consideration. 
Chicago,  III. — See   "Miscellaneous." 

Charleston,  III. — -The  cost  of  paving  with  brick  on 
10th  St.  from  Jackson  to  Lincoln  Sts.,  10,021  sq. 
yds.,  has  been  estimated  at  $18,496. 

Plymouth,  Ind. — The  contract  for  paving  about  38,- 
000  sq.  It.  on  Liberty  St.  with  brick  on  a  gravel  toun- 
datlon,  lor  which  bids  were  received  by  A.  B.  Rhodes, 
City  Clk.,  May  25,  has  been  awarded  to  W.  W.  Hatch 
&  .Sons,  ol  Goshen,  at  $1.52  per  sq.  yd.,  and  lor  ce- 
ment curb,  22  cts.  per  lln.  ft. ;  total  cost  about  $5,000. 

Paoli,  Ind. — The  citizens  of  Southeast  and  North- 
west townships  are  reported  to  have  voted  In  favor 
of  building  a  number  of  miles  of  free  gravel  roads  In 
said  townships. 

New  Albany,  Ind. — Eugene  L.  Brisby,  City  CHc., 
writes  that  no  bids  were  received  on  May  18  for  pav- 
ing with  asphalt  and  vitrified  brick  portions  of  nu- 
merous streets. 

Winamac,  Ind. — The  Pulaski  Bd.  of  Co.  Comrs.  has 
ordered  the  Immediate  reconstruction  of  10  miles  of 
the  Winamac  and  Mcdaryvllle  road  with  gravel  and 
crushed  stone,  at  a  cost  of  $26,000. 
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Vcrtuilhg.  lad. — It  Is  reported  that  Brown,  Ottor 
Creek  and  Sbelby  Townships,  Klploy  County,  have 
Toted  in  favor  of  building  pilies ;  aggii'gaie  cost, 
♦65.IXK). 

Iitdianopoli*,  Ind. — The  Bd.  of  Pub.  W"k8.  Is  con- 
sidering paving  with  brick  and  macadam  on  a  por- 
tion of  Roosevelt  Ave.  at  an  estimated  cost  of  $17,000. 

Croirnpoin*.  Ind.- — Bids  are  wanted  June  20  for  con- 
structing approximately  11.000  sq.  yds.  brick  pave- 
ment around  the  public  square.  Nat.  L.  Smith,  City 
Clk. 

Sioit.t  City,  la. — The  contract  for  paving  portions 
of  Jackson  SL  with  sheet  asphaltum.  42.000  sq.  yds., 
for  which  bids  were  received  by  City  Council  May  20, 
baa  been  awarded  to  the  Barber  Asphalt  Paving  Co.. 
Omaha,  Neb.,  at  J2.05  per  sq.  yd.  J.  M.  Lewis  Is  City 
Engr. 

Clinton,  la. — Bids  are  wanted  June  9  for  furnish- 
ing material  and  macadamizing  portions  of  several 
streets.     W.   E.   Kussell,   City  Clk. 

OOiimira.  la. — The  City  Council  has  passed  an  ordi- 
nance to  pave  about  I.OIK)  ft.  on  Maple  St. 

!><■»  Uoinia.  la. — It  is  reported  that  the  resurfacing 
with  asphalt  the  brick  pavement  on  a  portion  of  \\. 
Grand  Ave.  Is  being  considered. 

Manhalltotrn,  la. — Wm.  Bremner,  City  Engr..  writes 
that  the  following  bids  for  («)  15.500  sq.  yds.  asphalt 
paving,  (l>)  8,800  ft.  of  combined  curb  and  gutter,  and 
tc)  extra  grading  per  cu.  yd.  were  received  by  the  City 
Council  Mav  25 :  The  Barber  Asphalt  Paving  Co., 
Equitable  B"ldg..  D<s  .Moines,  a,  $1.97  ;  b,  65  cts. ;  c, 
30  cts.  (awarded  contract).  Western  Constr.  Co.,  La- 
fayette, Ind.,  a,  $1.98V>  ;  6,  75  cts. ;  c,  36  cts. 

Bids  will  be  received  by  City  Council  June  8  for 
about  13.700  vds.  asphalt  paving  and  8,000  ft.  of  com- 
bined curb  and  gutter.     Wm.  Bremner,  City  Engr. 

Toicson,  Md. — W.  W.  Crosby.  Engr.  County  Roads, 
writes  that  the  contract  for  improving  Eastern  Ave. 
(bids  opeced  May  26)  has  been  awarded  to  Geo.  F. 
Nardln,  773  W.  Pratt  St..  Baltimore,  for  $11,250. 

Annapolit,  Md. — See  "Government  Work." 

Hageratuu-n,  Sid. — The  Council  has  passed  ordi- 
nances providing  for  the  paving  of  Baldwin  House 
Alley  and  E.  Washington  St. 

Dalton,  Ma«a. — The  town  of  Dalton  Is  reported  to 
be  contemplating  the  building  of  a  stone  road  at  a 
cost  of  about  $5,000. 

Boston,  Mass. — McGawley  &  Coughlln,  of  Boston, 
have  secured  the  contract  for  paving  Massachusetts 
Ave.  with  granite  blocks  on  a  concrete  base,  graveled 
pitch  jolnte,   at    $11,047. 

Supt.  of  Sts.  Jas.  Donovan  has  under  consideration 
the  following  bids :  For  constructing  a  macadam  road 
in  Walter  St.,  West  Roxbury  Dlst.,  8  bids,  the  two 
lowest  being  T.  F.  Welch,  $7,975,  and  T.  F.  Menton, 
$8,134  ;  for  paving  with  granite  blocks,  on  a  concrete 
base,  Austin  St,  Charlestown  Dlst.,  12  bidders,  the 
two  lowest  being  J.  J.  Sullivan,  $2,993,  and  W.  H. 
Ellis.  $3,050. 

Pitttfteld,  Mass. — Press  reports  state  that  bids  will 
be  received  by  the  Street  Paving  Com.  until  Jun.  8  for 
paving  with  asphalt  on  a  portion  of  North  St. 

Fitchburg,  Uaet. — Walter  A.  Davis.  City  Clk.,  writes 
that  about  $10,000  will  be  expended  on  new  paving, 
material  to  be  granite  blocks,  tar  and  pitch  joints. 

Cheltea,  ila»». — The  Bd.  of  Aldermen  has  passed 
orer  the  Mayor's  veto  an  ordinance  appropriating 
$3,000  for  paving  2d  St. 

Katick,  Mast. — J»s.  McManus,  Town  Clk.,  writes 
that  It  Is  proposed  to  macadamize  W.  Central  St.,  at  a 
cost  of  about  $14,500,  part  to  be  done  by  State  High- 
way Comn. 

Ithaca,  Mich. — The  Council  has  adopted  a  resolu- 
tion to  appoint  a  committee  who  will  engage  an  engi- 
neer to  prepare  plans,  specifications  and  an  estimate 
of  the  cost  of  paving  Center  St. 

W.  Bay  Olftf,  Mich. — The  City  Council  has  Instruct- 
ed the  City  Engr.  to  prepare  estimates  of  the  cost 
of  paving  with  both  brick  and  asphalt  on  Linn  and 
Henry  Sts. 

Baginatc,  Mich. — The  following  bids  are  reported  to 
have  been  submitted  May  21  for  paving  120,000  sq. 
yds.  with  asphalt,  brick,  bltullthlc,  asphalt  block  and 
macadam  :  The  prices  given  are  on  a  5  and  10-year 
guarantee  respectively,  excepting  the  Barber  Asphalt 
Paving  Co..  which  bid  only  on  a  10-year  guarantee 
(prices  given  are  per  «q.  yd.)  :  Barber  Asphalt  Paving 
Co..  Trinidad  Pitch  Lake  asphalt,  $1.79;  Trinidad 
Land  asphalt,  $1.60,  and  Bermudez.  $1.76.  Cleveland 
Trinidad  Paving  Co.,  sheet  asphalt,  $1.64  and  $1.73, 
or  brick,  $1.54  and  $1.64.  John  Scanlan,  Trinidad 
or  California  asphalt.  $1.71  and  $1.88,  or  bltullthlc 
macadam.  $1.03  and  $1.84.  Central  Bltullthlc  Paving 
Co.,  bltullthlc  macadam,  $1.96  and  $2.10.  Z.  &  J. 
Laloned,  macadam,  99  cts. 

Abb  Arbor,  Mich. — Lennane  Bros.,  of  Detroit,  are 
reported  to  have  secured  the  contract  to  pave  on  4th 
Ave.,  at  $6,528. 

Menominee,  Mich.—Tbe  (Mty  Council  has  decided  to 
pave  with  a  concrete  foundation,  on  Main  St.,  at  an 
estimated  cost  of  $55,491. 

Detroit,  Mich.- — Local  press  reports  state  that  the 
Governor  has  signed  a  bill  authorizing  the  issue  of 
$50,000  bonds,  for  the  puri)Ose  of  Improving  Michigan 
Ave.,  In  Sprlngwells  Township.  A  special  election  Is 
to  be  held  In  the  Township  on  the  question  of  Issuing 
these  bonds. 

Geo.  E.  Currle  Is  reported  to  have  secured  the  con- 
tract to  repave  with  brick  on  portions  of  Beaublen 
and  Catharine  Sts.,  at  $6,528  and  $3,958  respectively. 
The  contract  for  repaving  on  portions  of  4  streets  Is 
reported  to  have  been  awarded  to  Currle  &  Conn,  as 
follows  :  1st  St..  $9,219  :  Hastings  St.,  $6,722  ;  Chene 
St..  $11,882.  and  Baker  St..  $20,010. 

The  Cleveland  .\sphalt  I*avlng  Co.  is  stated  to  have 
■ecur^  the  contract  to  pave  with  sheet  asphalt  on 
Bralnard  and  litcher  Sts.,  for  $17,606. 

Minneapolin ,  Minn. — See  "Water." 

St.  Paul,  Minn. — Local  press  reports  state  that  the 
City  Engr.  Is  preparing  plans  and  specifications  for 
paring  with  sandstone  on  5th  St.  from  Bway.  to  Pine 

Fielding  &  Shepley  are  reported  to  have  submitted 
the  lowest  bids  for  paving  with  brick  on  portions  of 
E.  7th  and  Mississippi  Sts.,  at  $42,200  and  $13,400 
respectively.  . 


Dululh.    Minn. — The    Cliy    Council    has    authorlzi'd  .Vo.    Braddock.    Pa. — The   Wallace   Construction    Co. 

the    expenditure   of   $90,000"  for    street    Improvcmenls.  Is  reported  to  have  secured  the  contract  to  grade  and 

This  includes  tlie  paving  with  sand.stoiu>  on  a  portion  pave  on  a  portion  of  Brinton  Ave.,  for  $16,728. 

••3d^^^^lth  rves'''wl?rL°/vth'nsbui''asphau''   '""^  Spartansburg ,   8.    C.-The   citizens   are   reported   to 

-M  to  10th  A\es.,   with  anything  but  aspnait.  ^^  ^^  ^^^^^  j  Issuing  an  additional   $100,000  bonds 

Cap,-  Girardeau,  .Uo.— The   Scott   Co.    Macadamized  '»■•  street  paving  purposes. 

Uoad  Co.  ot  Cape  Girardeau  has  been  incorporated  to  ft    Worth.   7'ea;.— Local   press   reports  state  that   It 

build   a    macadamized    road   from    this   city    to    Kelso,  has  been  decided  to  pave  with  asphalt  on  Houston  St. 
Scott    County  :    capital,   $13,000.      Incorporators  :   Gib- 

oney  Huuck,  Edw.  C.  Blomeyer  and  others.  Houston,    Tex. — See    "Sewerage    and     Sewage    Dis- 
posal." 

the^Com"'df^U,/-M"of   Chose^n   VrlluoLTtor%ol  Dallas,    Tc^.-The    Barber    Asphalt    Paving    Co.    Is 

srructi^-  portions  o?tho  MamUa",an  "and  Freehold  mac-  f,X^,   to    h/ve    secured    the    contract    to    pave    with 

..dam^aS.      John  Guire,   Dir.  fo^af 'cU°rVo?ted°°to°le'i'bout''$2to*00;*°  '"''  '"•  ""■ 

ordiuSSct%?ov'i'dlni   foTThI  p'^vfnl  of'VousTon   Ind  S™*««-  W«sft.-The  Barber  Asphalt  Paving  Co.   Is 

g||jrsrrn'd''y;i^vS^^''vr°lt  °/  c^Tabout  ^^^'X^l^<:  IT^^L'^'LT^'V^^oT^^EX 

*^^'"""-  yds.,    at    $106,065,   and    the    contract    for  a     10-vear 

Mt.  Holly,  N.  J. — Bids  will  be  received  until  June  maintenance   Is   also  stated   to  have  been  secured  by 

20   by  the  Co.   Bd.    of   Freeholders  for  constructing  a  this  Co.  for  $7,318. 

macadam   road,  2%    miles   long,   from   Beverly  to  the  The  Com.  on  Streets  has  decided  to  recommend  the 

Intersection  of  the  stone  road  running  from  Burling-  regrading  of  3d  Ave.  from  Pine  St.  to  Yesler  way,  at 

ton  to  Bridgeboro ;  also  a  gravel  roa<r  about  3  miles  an  estimated  cost  of  $145,000. 
long,   from    Bass   Klver  Township    to  Ocean  Co.   line. 

John  E.  Darnell,  Dir.  Milwaukee,  Wis. — Bids  are  wanted  June  9  for  grad- 

„,  ,        ,       ,               ^  J    i     T.  lug,   macadamizing,   curbing   with  cement,   and   laying 

Ttntnor,   y.   J. — This    city   Is    reported    to   be   con-  cement    sidewalks    In    portions    of    numerous    streets, 

templatlng    the    construction    of    a    24-ft.    wide   steel,  chas.  J.  Poetsch,  Chmn.  Comrs.  Pub.  Wks. 
Iron  or  concrete  boardwalk. 

,.    „      „,,        ,,,   .             ,     J    T         io  .  Hartford,  Wis. — The   citizens    have   voted    lu   favor 

Brooklyn,  N.   7.— Bids  will   be  received  June  13  b.v  of  issuing  $12,000  bonds  for  paving  Main  St. 
J.    Edw.    Swanstrom,   Boro.   Pres.,  for   regulating  and 

repaving   with    asphalt,    asphalt     and     granite     block.  La  Crosse.,  Wis. — Bids  will  be   received   June  20  by 

medlna    sandstone,    also    laying   cement   sidewalks    on  the  Bd,  of  l*iib.  Wks.  for  furnishing  material  and  im- 

portlons  of  numerous     streets.       Engineer's    estimate,  proving    by    grading,    curbing    and    paving    with    brick 

413.001  sq.  yds.  asphalt,  19,480  sq.  yds.  asphalt  block,  portions  of  3d  and  3th  Sts.     Approximate  quantities  : 

19,000    sq.    vds.    granite   block,   5,720  sq.   yds.    medina  15,075    sq.    yds.    pavement    on    6-in.    concrete   founda- 

sandstone,    52,572    cu.    yds.    concrete,   19,053    cu.    yds.  tion.  5,996  lin.  ft.  curbing,  9,654  cu,  yds.  grading,  etc. 

earth  excavation,  04,665  sq.  ft.  cement  sidewalks,  etc.  H.  J.  Beckwith,  Chmn. 

Bandy  Hill,  N.  Y. — Orson  C.  Richards,  Engr.  of  Pavements,  writes  that  the  following  bids  tor  laying 
30,000  yds.  of  brick  pavement,  including  curb  and  excavation,  the  village  to  furnish  the  brick,  were  opened 
May  28: 

5>        "S         ri.."  -.e                         .             ^55            S.          -1 

SS        =."         "5  "^a          ■=  .          S           -"S           S           ca 

o  S         o^         oo.5i<,  «a          a.         5*            ">           ""S            ■" 

§»    §^    §«  sis    s|     sg.    g,  §.    a     §a     s 

-"S    s^    s^  S!"^    3^     s^    s^    i     5-     s 

McGahcy  &  Llnehan,  Little  Falls..  $0.73     $1.65     $1.47  $0.35     $50.00     $6.00     $0.50     $2.00     $0.30     $83,119 

.Mulderry   Bros.,   Albany 38        1.34          .98  .63        70.00       3.00          .50        1.50          .25        57,971 

Thos.  Fitzgerald,  lOedonla 38       1.60       1.30  1.00       50.00       4.00          .50       8.00          ,20        71,448 

F.   E.  Gibson,   Sandy  Hill 45        1.30       1.20  .50        50.00       1.00          .20        1.00          .20       84,544 

Flood  &  Sherrill,  Sandy  Hill 50        1.20       1.15  .60        60.00        1.00          .25        1.00          .25       62,674 

Flood  &  Sherrlll,  Sandy   Hill 50          .50          ,98  .60       60.00        1.00          .25        1.00          .25       47,074 

Flood  &  Sherrlll  will  receive  the  contract,  as  per  last  figures.  The  specifications  will  be  changed  from 
6"x24"  bluestone  for  curb  to  6"x21"  cement  curb,  and  the  cement  in  concrete  will  be  changed  from  Portland 

to  Shields  Improved.     This  change  will  bring  the  cost  below  the  appropriation. 

Albany    N.   Y. — City    Engr,    Roemer   has   completed  Haines,  Alaska. — See   "Government  Work." 

plans  and  specifications  for  paving  and  curbing  upper  un^t^^ni    n.,»      ti,«  nit^  r^^.,^„it   i,„„  „.i i-^j  »»,. 

Rwnv      3rt     4th   nnri    roliimhiii   Sts      and    Fowler   and  Montreal,   Que. — Ihe  City   Council   has  adopted  the 

2rYveB      The  number  of  so    vds    of  pavlnT  is  estl-  --eports  of  the  Finance  and  Road  Committees  and  has 

mattd  «  34';509?and\'he  cur%l^g  at  19!l07'fl  tl^dewaik!^    ''"'   expenditure   of    $60,000    for    flagstone 

Albany,  N.  Y. — The  Schenectady  Contracting  Co.  Is 

stated  to  have  secured  the  contract  to  resurface  with  POWER    PLANTS,  GAS   AND    ELECTRICITY. 

fo'^sfife^Sts*   a°t"$i7l40^'*'   °°   ^"*^-   ^'""^   ^"'"'''°  Russellville,  Aia.-There  Is  reported  to  be  a   move- 
to  state  sts.,  at  fii,\)iv.  ^g^  ^^  jg^j  ^^^^  ^^  p^  ,^  ^^  electric  light  plant. 

Buffalo,  N.    7. — The   German   Rock    Asphalt  &   Ce-  funfirtnn     r>ni      Tho  «in,o„o  „-„ *  .i   *     u 

ment    Co.    Is   reported   to   have   submitted   the    lowest  yoferon  &av  fsT^H^ni  «l pfo  oon  hon?i/ f n^  tS^ 
bid   for  repaving  Elmwood  Ave.   at  $14,782.  Jtrn^tinn  of^  mnniMn.i  Jl^tn?.  h„^^^^^              the!  con- 
Bids  will  be  received  by  the  Bd.  of  Pub.  Wks.  until  structlon  of  a  municipal  electric  light  plant. 
June  9  for   constructing  and  repairing  hard  material  Oakland,    Cal. — Frank     R.     Thompson      City     Clk 
sidewalks   from   date    of  contract  to  Jung  30,     1904.  writes   that  the  contract  for  lighting  the  streets  and 
Francis  G.  Ward,  Comr.  public   buildings    (bids     opened     May     25)    has    been 

Oswego,  N.  y.— Local  press  reports  state  that  bids  *rr'"'l'llht'ne?*^n"^iPn1.hi®'],ni'  ^Trl  ^T^t.?'  *"-5 

will  be  received  by  the  fid.  of  Pub.  Wks.   until  June  ?*f,  "s"   PnT„hT  Dreeed?nl  and  nl/ht  f^llo^.n'..  "'i?^^ 

15  for  paving  with  either  asphalt,   vitrified  brick  or  p     n™°2"'  .  ^iT„h?rnS    nnhii^    h,?ii5tL„     ?       ^A     '^^ 

^A'^^hJ"""""^   °"  ""■""'''   °''^-   ''"■  '*"  ■""  "«'''■«.    5   <^t^-    P«"?,1)0rw"«s!"an'^°fai:'°90^°c'tr<'^?J 

MonawK  sts,  1,000  cu.  ft. 

Rochester,   N.    Y. — The    Rochester   Vulcanite    Pave-  <j„_    i?-„„„j„„„    n„j      tv.^  it.,~v  i/i*  t>           r,      ^ 

ment  Co.  Is  reported  to  have  received  the  contract  to  befn  IncoXmted  hi  >"hT»^  nop    of  ^x'',TZ£°:  t^°' 

nnvo  with  nanhalt  on  West  St    for  S20  2in  been  incorporated  by  Chas.  F.  Doe,  of  Alameda     Jas. 

'''^rhe'R^Vel?e^^'k°?a^t?'plveme'nt*C^?s  reported  X"  f  ^o^?Zlv''co,;,S;ntr':'tt??'';V/H^T'f,*^'  ''"iJ 

pha'jron''A?mlrrlt*.'atT8!2'34"''  """  ^"""^  "'*  "'-  P«w- ;   capuk'l!"|500rooT'"   ""'   ''''=''"=    "^"    "'"' 

rr^n^eriton    V    O See  "Seweraffe  and  Sewn^e  Dla.  Winder,  Oa. — The  citizens  are  reported  to  have  vot- 

posat"                                     sewerage  ana  sewage  uis-  ^^  (^  iggj,g  $15,000  electric  light  bonds. 

Cincinnati,  O,— Bids  will  be  received  June  18  by  the  ,„  ^!:Lfti"a°t.Jt'!:''^:-':^f;i^\^li''Hou-   °^   P''?°Py."K; 

Rd     of  Pnh     Service   for  furnishinir  mnterinl   nnrt   Im.  '^  reported  to  be  preparing  to  install  an  electric  light 

Droving   bv    srldlnl    macadainiz  nl  ^tc      nortiSns   of  P'«°'   '"'<'    «   ^'i'^''    '^'"■^^  "'   ">ls  place.      Power  for 

&randki  r4/-  also^unr29    f"r    mn'rovfng  Sv  gradlne  generating  the  electricity  and  running  the  pumps  will 

curbing  lT/i>^^!Sg'irtL^^^^^^^^  ^1nt'utlllJeS"bv";^e:ns''Sa'fl^m"e'about''l1ob"f1S 

and  Grayden  Aves.    Geo.  F.  Holmes,  Clk.  I^nith                   ^  means  or  a  nume  about  1,500  ft.  in 

Cleveland,  0. — Bids  are   wanted   July   1   for  paving  aolesburg.  III. — The  City  Council  has  granted  Wm. 

with  brick   portions  of  Euclid   road  and  W.   Madison  McKlnley  and  associates  a  franchise  to  establish  and 

Ave.  Julius  C.  Doern,  Clk.  Bd.  of  Co.  Comrs.  maintain  a  heating  plant 

Portland,  Ore. — The'  paving  of  Hood  and  Water  Sts.,  Marseilles,  III. — Michael  Hayes,  of  Janesvllle,  Wis., 

at  a  cost  of  $40,000,  is  being  considered.  Is  stated  to  have  secured  the  contract  to  develop  the 

According  to  local  press   reports  Albina  Ave.   is  to  water  power  for  the  Marseilles  Land  &  Water  Power 

be   paved   with   wooden   blocks  on    a   broken   stone  or  Co.     The  work  consists  of  excavation  of  head  and  tail 

gravel  foundation.  races  and  the  erection   of  two  large  dams ;   contract 

reported  to  amount  to  $90,000. 
Philadelphia,  Pa. — Local  press  reports  state  that  „^  ,.  ,„  .  ,.  ^,  „  , 
the  following  bids  were  received  by  Dir.  of  Pub  Wks.  Sterling,  III. — A  press  report  states  that  a  dam  Is 
Costello  for  paving  with  Trinidad  Lake  or  Bermudez  to  be  constructed  at  once  across  Rock  River  12  miles 
Lake  asphalt  on  portions  ot  80  streets,  Involving  an  "est  of  this  city,  to  cost  $200,000,  which  will  develop 
expenditure  of  about  $500,000 :  Filbert  Paving  &  Con-  about  150,000-H.-P.  The  power  will  be  used  for 
struction  Co.,  $2  to  $2.21  per  sq.  yd. ;  W.  S.  P.  Shields,  propelling  many  of  the  electric  railways  that  are  now 
$2.05  to  $2.07  per  sq.  yd.,  and  'Vuleanite  Paying  Co.,  under  construction  In  this  part  of  the  State. 
$1.79  to  $2.22  per  sq.  yd  Galeshiirg,  Hi.— The  City  Council  Is  stated  to  have 
Neu)  Castle,  Po.— The  City  Council  has  passed  an  granted  the  McKlnley  syndicate,  which  recentl.y  pur- 
ordlnance  to  grade,  curb  and  pave  with  asphalt  block  chased  the  local  street  car  system,  a  franchise  to 
on  a  portion  of  Hamilton  St.,  at  an  estimated  cost  of  '"'"'^  a  central  heating  plant  It  is  reported  that  the 
$17,000.  company  will  expend  $1,500,000  in  this  and  other  en- 
Mayor  Jackson  has  signed  the  ordinances  providing  terprises  hero,  one  feature  of  which  will  be  the  im- 
for  paving  with  asphalt  on  Garfield  Ave.  and  Liberty  mediate  construction  of  an  electric  street  car  line 
and  Hamilton  Sts.  from  here  to  Monmouth.  - 

Butler,  Pa. — Press  reports  state  that  $40,000  Is  to  Brazil,  Ind.—lhn  Brazil   Electric  Co.   has  been   or- 

be  spent  this  year  In  street  Improvements.  ganlzed,    with    a   capital   of    $60,000.      The    company 

closed  the  deal  for  the  new  electric  light  plant  here 

Oettysburg,  Pa. — It  Is  stated  that  bids  will  be  re-  on  Mav  25  and  the  ten-year  contract  for  lighting  the 

celved   until    June  10   by  the   War   Dept.,   Gettysburg  cltv.      The   company   also   secured   a    franchise    north 

National   Park   Comn.,   for   grading,   and  constructing  to  Diamond,  to  which  place  It  contemplates  building 

3,882  ft  of  road  on  Chamberlain  Ave.      J.  P,  NIchol-  a  street  car  line  from  this  city.     Major  Collins,  Pres. ; 

son,  Chmn.  H.  D.  Falls,  Secy. 
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Anderson,  Ind. — Frank  A.  Sharp,  City  Clk.,  writes 
that  the  following  bids  for  improvinc  and  enlarging 
the  electric  light  plant  were  opened  May  12  :  General 
Electric  Co.,  Schenectady,  N.  Y..  bid  tor  generator, 
switchboard  and  turbine,  ,$18,200 ;  Westinghouse, 
Church,  Kerr  &  Co.,  Pittsburg,  Pa.,  bid  for  generator, 
switchboard,  boilers,  stokers,  Corliss  engine,  $49,000, 
and  using  turbine,  ,$39,750  (awarded  contract)  ;  An- 
derson Elec.  Co.,  Anderson,  Ind.,  bid  for  generator, 
switchboard,  boilers,  stokers,  Corliss  engine,  $47,554, 
and  using  turbine,  $43,154  :  Stirling  Co.,  Chicago,  bid 
for  boilers  bricked,  $11,000.  The  Detroit  Automatic 
Stoker  Co.,  Detroit :  Green  Engineering  Co.,  Chicago, 
and  Murphy  Iron  Wks.,  Chicago,  bid  for  stokers,  $3,- 
665,  $4,444,  and  $4,690  respectively;  Brown-Corliss 
Engine  Co.,  Corliss,  Wis.,  for  engine,  $14,500 ;  and 
Eldgeway  Dynamo  &  Electric  Co.,  for  exciter  and 
generator,  $585. 

Arm xtrottjj ,'  la. — B.  Bnrkhead,  Town  Clk.,  writes 
that  the  citizens  voted  May  18  to  grant  a  franchise 
to  the  Armstrong  Light  &   Htg.  Co. 

Schleswig,  la. — W.  H.  Schultz,  and  others,  are  re- 
ported to  have  formed  a  company  to  install  a  gas 
plant. 

Ft.  Riley,  Kan. — See  "Government  Work." 

Harrodsburg,  Ky. — It  is  stated  that  bids  will  be 
received  by  C.  D.  Thompson  until  June  27  for  $18,000 
electric   light  plant  bonds. 

Sanford.  Mc. — The  Sanford  Light  &  Power  Co.,  of 
Portland,  has  been  incorporated,  to  make  and  supply 
electricity  or  gas  to  the  town  of  Sanford ;  capital", 
$50,000.  C.  A.  Bodwell,  Pres. ;  W.  J.  Bodwell,  Treas., 
both  of  Sanford,  Me. 

Merrimac,  Mass. — The  town  is  re'ported  to  have 
voted  to  establish  water  works  and  a  llgliting  plant. 

Mnnsfleld,  Mass. — The  citizens  are  stated  to  have 
voted  May  25  to  issue  $40,000  bonds  for  an  electric 
light  plant. 

Ford,  Mich. — The  citizens  are  reported  to  have  vot- 
ed to  issue  bonds  for  an  electric  light  plant.   


Fergus  Falls,  Minn. — Reports  state  that  bids  will  l)e 
received  by  G.  IL  Gard,  City  Clk.,  until  June  9  for 
furnisb'-"  f.  o.  b.  3,000  incandescent  lamps  of  4,  8, 
16  and  32  c.  p. 

Tiro  Harhors,  Minn. — The  Council  is  stated  to  have 
decided  to  Install  new  electric  machinery  on  speci- 
fications by  Oscar  Clausen,  of  St.  Paul.  Bngr.  Cost 
about  $9,000. 

Ya-^oo  City,  Miss. — Engineers  Klrkpatrlck  &  John- 
son, of  Jackson,  Miss.,  have  plans  for  water  works, 
sewers  and  electric  light  plant  for  Yazoo  Citv,  com- 
prising, approximately,  12  miles  of  sewef s  ;  12  miles 
water  mains  with  building,  pumps,  boilers,  etc.  ;  300- 
Kw.  generators  with  engines,  etc. 

McHenru.  Miss. — The  City  Council  is  stated  to  have 
granted  the  Bauer  Lumber  Co.  a  franchise  for  an 
electric  light  plant. 

Laconia,  N.  H. — The  plant  of  the  Laconia  Electric 
Light  Co.  was  destroyed  by  Are  May  26,  and  will  be 
rebuilt  at  once. 

Rockaway,  Tt.  ./. — The  Rockaway  Gas  Co..  of  Rock- 
away,  N.  J.,  has  been  incorporated  for  the  manu- 
facture of  gas  ;  capital,  $15,000.  Incorporators  ;  John 
H.  MilieT,  Wm.  II.  Mott,  Prank  S.  Downnells  and  oth- 
ers, of  Rockaway. 

VTaterloo.  N.  Y. — The  Bd.  of  Village  Trus.,  of  Wa- 
terloo and  Seneca  Falls  are  stated  to  have  granted 
permission  to  the  Geneva.  Waterloo  &  Seneca  Falls 
Gas  Co.  to  lay  mains  through  the  streets. 

Yonngstoun.  0. — C.  D.  Hauk.  of  New  York,  N.  Y., 
and  C.  IT.  Struble,  of  Pittsburg,  Pa.,  are  stated  to 
have  authorized  their  Consulting  Engr.  to  prepare 
plans  for  the  gas  plant  to  be  erected  here  or  near 
Glrard.  The  site,  including  the  pipe  lines,  excava- 
tions, etc.,  will  cost  between  $900,000  and  $1,000,000. 

Salem,  Ore. — Bids  will  be  received  until  .July  6  by 
the  Bd.  of  Pub.  Bldg.  Comrs.  at  the  Capitol  BIdg., 
Salem,  for  lighting  the  Capitol,  Penitentiary,  Insane 
Asylum  and  Blind  School  at  Salem.  W.  N.  Gatens, 
Clk.  of  Bd. 

Palouse,  Wash. — It  Is  reported  that  D.  G.  Kline- 
felter, of  Shelton,  Wash.,  proposes  to  establish  an 
electric  light  plant  here. 

Orantslnirg,   Wis. — Bids    are  wanted     June   25    for 

$8,000  bonds,  said  bonds  to  be  used  for  the  erection 

of  an   electric   light  plant.      A.  A.    Anderson,    Village 
Clk. 

Vancouver.  B.  C. — It  Is  reported  that  bids  are  want- 
ed June  15  for  constructing  an  electric  liglit  plant  in 
N.   Vancouver. 

Toronto,  Ont. — Bids  will  be  received  by  Thos.  Mc- 
Laughlin, 16  King  St.  W.,  Toronto,  for  rock  excava- 
tion, concrete  work,  etc.,  for  a  power  house. 

Owen  Sound,  Ont. — Bids  will  be  received  by  Alfred 
J.  Spencer,  Town  Treas.,  until  June  18  for  $30,000 
gas  plant,  and  $36,000  electric  light  plant  bonds. 

Blind  River,  Ont. — D.  S.  Pindell,  of  Sault  Ste. 
Marie,  Mich.,  writes  that  he  will  construct  a  power 
plant  at  Blind  River,   to   cost  $5,000. 

ELECTRIC  RAILWAYS. 

Phoenix.  Ariz. — J.  B.  Glrand,  representing  the  Cat- 
aract Creek  Power  Co.,  is  surveying  for  an  electric 
railway  to  start  at  the  terminus  of  the  steam  rail- 
road at  Bright  Angel,  and  run  westward  into  Cataract 
Canyon  and  along  the  Grand  Canyon  of  the  Colorado 
River. 

Rircrsidr.  Cal. — A  franchise  for  a  double-track  elec- 
tric railway  from  Riverside  to  Corona  has  been  sold 
to  II.  E.  Huntington.  The  line  will  be  extended  from 
Arlington,  the  present  terminus,  and  new  lines  from 
Riverside  to  West  Riverside  and  Coiton  are  in  con- 
templation. 

San  Rafael.  Cal. — The  City  Trus.  have  granted  the 
North  Shore  R.  R.  Co.  a  right  of  wa.v  along  2d  St.  to 
Petaluma  Ave.,  where  a  new  terminal  Is  to  be  built. 


Jewctt  City,  Conn. — ^The  Senate  has  passed  a  reso- 
lution incorporating  the  Voluntown  &  Jewett  City 
St.  Ry.  Co. 

New  Haven,  Conn. — The  R.  R.  Com.  of  General  As- 
sembly has  reported  favorably  the  resolution  author- 
izing the  Fair  Haven  &  Westvlile  Ry.  to  make  numer- 
ous extensions.  L.  A.  Farnham,  Ch.  Engr.,  New 
Haven. 

Hartford,  Conn. — The  R.  R.  Com.  of  General  As- 
sembly has  reported  favorably  Ibe  resolution  incor- 
porating the  Woodbury  &  Waterbury  St.  Ry.  Co.  and 
the  resolution  incorporating  the  Plainvllle  &  Farm- 
ington  Tramway  Co.  The  latter  Is  capitalized  at 
$50,000,  and  is  to  build  in  Farraingtou  and  Plain- 
vllle. Incorporators :  Jas.  T.  Patterson,  J.  B.  Corn- 
wall and  Arthur  Perkins. 

Windsor  Locks,  Conn. — The  Windsor  Locks  &  Rain- 
bow St.  Ry.  Co.  has  been  authorized  to  increase  Us 
capital  from  $100,000  to  $300,000.  The  company  will 
build  a  continuous  trolley  line  between  Hartford  and 
Springfield. 

Ellington,  Conn. — The  Rockvllle,  Broad  Brook  & 
East  Windsor  St.  By.  Co.  has  organized,  with  ITrank 
Grant,  Pres.,  and  Clayton  E.  Harwood,  Secy.,  of 
Rockvllle.  The  company  proposes  to  build  11  miles 
of  road  from  Rockville  to  Ellington,  Broad  Brook  and 
East  Windsor. 

Wilmington,  Del. — The  Delaware  Suburban  Ry.  Co. 
has  secured  a  franchise  to  build  a  line  on  Banning 
St.  Tlie  company  will  build  a  road  to  Elkton,  Md. 
H.  R.  Fothergili,  Mgr.  * 

Washington,  D.  C. — The  Old  Dominion  &  Great 
Falls  Electric  Ry.  Co.  has  purciiased  a  site  for  its 
power  house,  on  the  Va.  side  of  I'otomac  River. 

Braidentown,  Fla. — The  Manatee  Light  &  Traction 
Co.  has  been  incorporated,  with  a  capital  of  $100,000, 
to  build  an  electric  railway  and  operate  light,  heat 
and  power  plants.  Incorporators  :  John  A.  Graham, 
W.  A.  Carter  and  Nina  H.  Graham. 

Augusta,  Oa. — It  is  said  that  interests  identified 
with  the  Twin  City  Power  Qo.  are  interested  in  a 
plan  to  build  an  electric  railway  from  Augusta  to 
Elberton. 

Mt.  Vernon,  III. — The  Southern  Illinois  Electric  Ry. 
has  been  incorporated,  with  a  capital  of  $50,000,  with 
principal  offices  at  Mt.  Vernon.  The  road  is  to  be 
constructed  from  Bast  St.  Louis  through  the  coun- 
ties of  St.  Clair,  Clinton,  Washington,  Marlon,  Jeffer- 
son, Hamilton  and  White,  to  a  point  on  the  Illinois 
side  of  the  Big  Wabash  River  near  Maunie,  111.  In- 
corporators :  John  R.  Piercy,  Geo.  P.  M.  Ward,  Saml. 
Casey,  and  others,  all  of  Mt.  Vernon. 

Oalesburg,  III. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Decatur,  111. — Articles  of  incorporation  have  been 
filed  here  by  the  Decatur,  Springfield  &  St.  Louis  Ry. 
Co.,  with  a  capital  of  $500,000.  to  build  an  electric 
railway  from  Decatur,  by  way  of  Springfield  and  Car- 
llnviiie,  to  East  St.  Louis. 

Brazil,  Ind. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

North  Vernon,  Ind. — The  City  Council  has  granted 
an  electric  railway  franchise  to  Hubbard,  Rominger 
&  Yodel,  of  Indianapolis.  The  plan  Is  to  build  an 
electric  railway  which  will  connect  Madison  with 
Columbus  and  make  connection  with  the  interurban 
from  Columbus  to  Indianapolis. 

Evansville,  Ind. — Council  has  granted  franchises  to 
the  Evansville,  Boonvllle  &  Rockport  Traction  Co., 
and  to  the  Evansville  &  Henderson  Traction  Co. 

Alexandria,  Ind. — The  Union  Traction  Co.  has  se- 
cured right  of  way  from  Alexandria  to  Muncie.  A.  J. 
Black,  Ch.  Engr.,  Anderson. 

Richmond,  Ixid. — The  City  Council  has  granted  fran- 
chises to  the  Eastern  Indiana  Traction  Co.  and  to 
John  A.  Caldwell  and  others  for  an  electric  railway 
to  be  built  from  Hamilton  to  Richmond.  The  former 
will   build  from   Richmond   to  Gas  City. 

Danville,  Ind. — The'  preliminary  work  has  been 
completed  on  the  Danville,  Indianapolis  &  Rockville 
Electric  Ry.,  and  the  contract  for  building  the  line 
will  be  let  at  once.      Work  to  commence  July  1. 

Kokomo,  Ind. — The  Indiana  Interurban  Constr.  Co., 
which  Is  building  a  line  from  Kokomo  to  Marion,  has 
purchased  a  site  near  this  city,  for  a  power  house. 

Osgood,  Ind. — Johnson  and  Shelby  townships  have 
voted  $15,500  and  $13,000,  respectively,  as  a  subsidy 
in  aid  of  the  Madison,  Greensburg  &  Indianapolis 
Electric  R.  R.  Co. 

Des  Moines,  la. — Business  Associations  and  Capital- 
ists of  Logan,  Harlan  and  Shelby,  Audubon,  Panora, 
Yale,  Guthrie  Center,  Dallas  Center,  and  .T.  S.  and 
H.  H.  Polk,  Presidents,  respectively,  of  the  Des  Moines 
City  Ry.  Co.,  and  the  Interurban  Ry.  Co.,  are  reported 
interested  in  the  organization  of  a  company  to  build 
an  electric  railway  westerly  from  Des  Moines  to 
Shelby  or  Logan. 

Davenport,  la. — The  Mayor  has  signed  the  ordi- 
nance granting  the  TrI-City  Ry.  Co.  a  franchise  for 
the  extension  of  Its  lines  from  8th  and  Harrison  Sts. 
to  Mercy  Hospital  and  other  sections  of  Northwest 
Davenport,  a  distance  of  2  miles. 

Louisville,  Ky. — Plans  are  being  discussed  for  build- 
ing an  electric  railway  from  Louisville  to  New  Al- 
bany, and  in  West  Baden  and  Salem.  Judge  J.  T. 
Buskirk  Is  Interested. 

Maysville.  Ky. — The  Maysvllle  &  Mt.  Olivet  Trac- 
tion Co.  has  been  organized  to  build  an  electric  rail- 
way between  Maysvllle  and  Mt.  Olivet,  a  distance  of 
about  25  miles.  John  Duley,  Pres. ;  Jas.  W.  Fitzger- 
ald, Secy. 

Pittsfteld,  Mass. — Bids  will  be  received  June  10  by 
Dolan  Bros.,  Mgrs.  Hoosac  Valley  St.  Ry.  Co.,  for 
constructing  the  East  Side  Line  of  the  Hoosac  Valley 
St.  Ry.,  in  all  about  6  miles.  Durkee,  White  &  Towne, 
Engrs.,  292  Main  St.,  Springfield. 

Fitehhurg.  Mass. — The  Bd.  of  Aldermen  have  grant- 
ed a  franchise  to  the  Worcester  Consolidated  St.  Ry. 
Co.  to  extend  its  tracks  in  South  and  Otis  Sts.  The 
company  also  secured  a  franchise  In  Sterling.  F.  H. 
Dewey,  Pres.,  Worcester. 


Plymouth,  Mast. — It  has  been  voted  to  appropriate 
$15,000  to  assist  in  construction  of  the  Plymouth, 
Carver  &  Wareham  St.  Ry. 

Springfield,  Mass. — The  Springfield  St.  Uy.  Co.  la 
to  reconstruct  a  portion  of  its  Worthington  St.  line 
and  will  put  In  heavy  rails. 

Battle  Creek,  Mich. — The  Michigan  Central  Trac- 
tion Co.  will  shortly  build  an  electric  line  from  Battle 
Creek  to  Lansing,  taking  in  Grand  Ledge,  Charlotte, 
Belleville  and  Oliver.  The  contract  for  its  construc- 
tion has  been  awarded  to  M.  W.  Burwcli,  of  New 
Haven,   Conn. 

Huron,  Mich. — The  Huron  &  Michigan  Ry.  Co.  has 
been  incorporated,  with  a  capital  of  $2,300,000,  to 
build  an  electric  railway  from  Grand  Rapids  through 
Kent,  Ionia,  Montcalm,  Gratiot  and  Saginaw  Coun- 
ties to  Saginaw,  a  distance  of  al)out  100  miles.  Di- 
rectors :  Leslie  J.  Hanes,  Henry  W.  Lake,  and  others. 

Elizabeth,  A'.  J. — The  Essex  Cross  Ry.  Co.  has  se- 
cured a  franchise  here. 

Albuquerque,  N.  M. — O.  E.  Cromwell  has  secured  an 
electric   street  railway,  franchise. 

Owcgo,  N.  Y. — The  Highway  Comrs.  of  Owego  have 
granted  the  Blnghamton  Ry.  Co.  the  right  to  con- 
struct an  electric  railway  in  that  town.  J.  P.  B. 
Clark,  Mgr.,  Blnghamton. 

Lockport,  N.  Y. — The  Common  Council  has  granted 
the  International  Ry.  Co.  permission  to  lay  a  double 
track  on  Main  St.  and  West  Ave.,  and  to  extend  its 
lines  on  East  Ave.  to  the  city  line.  T.  B.  Mitten,  Gen. 
Mgr.,  Buffalo. 

Canastota,  N.  Y. — The  Oneida  Ry,  Co.  has  secured 
a  franchise  for  an  extension  of  its  lines  through 
Canastota.     H.  C.  Stone,  Vice-Pres.,  Oneida. 

Asheville,  N.  C. — The  Ashevllle  &  Craggy  Mountain 
Ry.  will  build  an  extension  1^  miles  and  a  4-raile 
extension  when  the  W.  T.  Weaver  plant  is  completed. 

Toledo,  O. — Willis  P.  Brown,  55  Law  Bldg.,  has 
completed  the  survey  and  Is  preparing  plans  and 
specifications  for  first  60  miles  of  railway  the  People's 
Rapid  Transit  Co.  proposes  constructing  from  Toledo 
to  Cincinnati.      Construction  work  to   begin  at  once. 

Ellis  ■  Bartholomew,  promoter  of  the  Toledo,  Colum- 
bus, Springfield  &  Cincinnati  Ry.,  claims  that  the 
entire  Issue  of  $4,500,000  has  been  disposed  of  and 
that  work  on  the  line  will  be  renewed  in  the  near 
future. 

Youngstoicn,  O. — The  Council  has  granted  a  fran- 
chise to  John  Stambaugh,  Jr.,  and  S.  D.  L.  Jackson 
on  Market  St.,  Ilidge  Ave.  and  Mahoning  Ave.  to 
the  steel  plant. 

Contracts  for  the  construction  of  the  first  15  miles 
of  the  Youngstown  &  Southern  Railway  are  to  be 
closed  at  once.  R.  L.  Andrews,  of  Cleveland,  Gen. 
Mgr. 

The  Mahoning  Valley  By.  Co.  has  called  for  bids  for 
the  construction  of  an  electric  railway  from  Youngs- 
town to  Struthers.  John  Wolf,  Ch.  Engr.,  Youngs- 
,  town. 

Kenton,  0. — The  Sandusky  Southwestern  Ry.  Co. 
has  completed  its  final  surveys  through  this  section, 
and  It  Is  expected  that  actual  construction  will  be 
pushed  in  this  section  at  once.  The  company  has 
established  offices  in  the  Scioto  Blk.,  Kenton. 

Marietta,  O. — T.  M.  Ripley  has  completed  prelim- 
inary surveys  for  the  proposed  Marletta-Barnesvllle 
Electric  By.,  and  the  right  of  way  is  now  being 
secured. 

Dayton,  O. — The  Interstate  Traction  Co.,  with  a 
capital  of  $100,000.  has  been  incorporated  by  J.  D. 
Boroff.  G.  W.  Woodman,  and  others,  to  build  an  elec- 
tric railway  from  Dayton   to  Indianapolis. 

Upper  Sandusky,  O. — It  is  reported  that  Willard, 
Muehmore  &  Co.,  of  New  York,  N.  Y.,  have  completed 
negotiations  for  the  purchase  from  O.  C.  Stutz  and 
others  of  the  right  of  way  and  franchises  for  the 
proposed  electric  railway   from  Marion  to  Tiffin. 

Cleveland,  O. — The  Cleveland,  Ravenna  &  Southern 
Ry.  Co.  has  been  incorporated,  with  a  capital  of 
$1,000,  to  build  an  electric  railway  from  Cleveland  to 
New  Baltimore  through  Cuyahoga,  Geauga,  Portage 
and  Stark  Counties.  Incorporators :  F.  E.  Delleu- 
baugh,  C.  A.  Bingham,  and  others. 

Sidney,  O. — Bids  will  be  received  at  the  office  of 
C.  E.  Lippincott,  City  And.,  until  June  22  for  con- 
structing and  operating  street  railway  Route  No.  4. 

Fairchance,  Pa, — The  Pittsburg,  McKeesport  and 
Connellsville  Electric  Ry.  (W.  A.  Bishop,  Ch.  Engr., 
Pittsburg,  Pa.)  will  be  extended  from  Fairchance  to 
the  State  line  to  connect  with  the  W.  Va.  line. 

York,  Pa. — The  Y'ork  County  Traction  Co.  has  de- 
cided to  build  a  branch  from  Manchester  to  Mt.  Wolf, 
and  it  is  possible  that  this  line  will  be  extended  as 
far  as  New  Holland. 

Boston,  Pa. — The  Easton  &  Washington  Traction 
Co.  has  filed  articles  Increasing  its  capital  from  $100,- 
000  to  $1,250,000.  This  company  contemplates  build- 
ing an  electric  railway  from  Easton  to  Hackettstown. 
The  power  house  will  be  built  at  Washington,  N.  J. 
B.  M.  Petty,  Pres.,  Washington,   N.   J. 

Ridgeway,  Pa. — Arrangements  are'  now  being  made 
for  a  survey  of  the  Elk  County  St.  Ry.  The  road  will 
extend  from  St.  Marys,  via  Daguscahonda.  Ridgeway, 
Johnsonburg.  Rolfe  and  Wilcox  to  Kane  ;  total  length, 
34  miles.  W.  S.  Ravenscroft,  of  Ridgeway,  is  inter- 
ested. 

Chambersburg,  Pa. — The  Chambersburg  &  Gettys- 
burg Electric  Ky.  Co.  proposes  extending  its  lines  to 
connect  Chambersburg  and  Waynesboro  and  pass 
through  Mont  Alto,  Quincy,  Pondtowu,  Tomstown  and 
Black's  Gap. 

Pittsburg.  Pa. — The  Morningside  St.  Ry.  ordinance, 
granting  the  Pittsburg  Rys.  Co.  the  right  to  build 
a  line  connecting  Butler  St.  with  the  East  End,  has 
been  approved  by  the  joint  corporations  committee 
and  returned  to  Councils  with  an  affirmative  recom- 
mendation. 

Columbia,  S.  C. — The  Columbia  Electric  St.  Ry., 
Light  &  Power  Co.  has  completed  arrangements  for 
the  issue  of  $1,000,000  bonds,  to  be  used  for  the  tak- 
ing up  of  two  previous  debts,  the  better  equipment  of 
the  road  and  for  acquiring  the  property  of  the  Colum- 
bia Gas  Light  Co. 
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BtaumoHt,  Tc*. — The  Beaumont  Traction  Co.  will 
build  an  electric  railway  at  once  to  Spindle  Top. 

Everett,  Wash. — J.  J.   Hill,  of  the  Everett  Improv. 

Co.,   has   decided  to  build  a   IS-mile  electric  railway 

between    Everett   and    Snohomish ;   estimated  cost   of 
construction   Is   };2(K).0OO. 

Tacoma,  Wash. — E.  J.  Felt  has  secured  a  franchise 
In  Tacoma  for  an  interurban  line  to  8tellacoom. 

SistmHlle,  W.  I'o. — The  Tennis  Constr.  Co.,  of 
Philadelphia,  Pa.,  has  secured  the  contract  for  a  12- 
mlle  electric  railway  for  the  Tavlor  Rv.  Co.  from 
SlstersviUe  to  New  Martinsville,  W.  Va. 

Fairmoitt,  W.  Va. — The  Fairmont,  Morgantown  & 
Cheat  River  Trolley  Co.  has  secured  franchises 
through  Monongahela  and  Marion  Counties,  \V.  Va.. 
to  the  Pennsylvania  State  line.  About  40  miles  of 
road  will  be  built,  commencing  at  Fairmont. 

Uontreal,  Que. — The  contract  for  the  completion  of 
the  North  Shore  Power  &  Ry.  Co.'s  works  at  Seven 
Islands  is  stated  to  have  been  awarded  to  Michael 
Connolly.  Contract  involves  expenditurer  of  $1,- 
000,000. 

RAILROADS. 

Brilliant.  Ala. — It  is  stated  that  the  Canton.  Aber- 
deen &  Nashville  R.  R.  will  be  extended  In  Alabama 
from  Brilliant,  north  to  Tuscumbia  and  SheBield,  and 
west,  paralleling  the  Tennessee  River  to  the  Missis- 
sippi-Alabama line,  just  north  of  liika.  It  will  also 
be  connected  with  the  extension  projected  from  .lack- 
son.  Tenn.,  southeast  to  the  Tennessee-Mississippi  line 
and  across  Tishomingo  County,  Miss.,  to  the  Alabama 
Une. 

itountain  Borne,  Ark. — The  White  River  and  Moun- 
tain Home  Ry.  Co.  has  been  incorporated  to  construct 
a  line  from  Cotter  to  Mountain  Home,  a  distance  of 
12  miles;  capital,  $150,000. 

Wathington,  D.  C. — A  press  report  states  that  the 
Southern  Ry.  will  be  double-tracked  between  Wash- 
ington and  Atlanta,  and  that  $25,000,000  will  be  ex- 
pended on  betterments,  including  double  trackage.  W. 
H.  Wells,  of  Washington,  Engr.  of  Construction. 

Pelham,  Ga. — Application  has  been  made  to  the 
Secy,  of  State  for  the  incorporation  of  the  Flint  River 
A  Northeastern  R.  R.  Co.,  with  a  capital  of  $100,000, 
to  build  a  railroad  from  a  point  on  east  bank  of  Flint 
River  to  Pelham,  with  branches  to  Hartsfield  and 
Carlisle.  D.  M.  Rodgers  and  W.  B.  Hutchinson,  of 
Pelham,  and  J.  W.  Mallette,  of  Albany,  are  among  the 
incorporators. 

Adet.  Ga. — It  Is  stated  that  the  South  Georgia  & 
West  Coast  R.  R.  is  to  be  extended  to  Adel.  B.  D. 
Lumsden,  Ch.   Engr.,  Quitman,   Ga. 

Decatur,  III. — The  Decatur,  Springfield  &  St.  Louis 
By.  Co.,  with  principal  office  at  Springfield,  has  been 
Incorporated.  The  road  will  run  from  Decatur  to 
East   St.  Louis ;  capital,  $500,000. 

Sioux  City,  la. — It  is  stated  that  the  Burlington  & 
Missouri  River  R.  R.  Co.  want  bids  for  the  construc- 
tion of  an  extension  from  Ashland  to  Sioux  City. 
G.  W.   Holdrege,  Gen.  Mgr.,  Omaha,  Neb. 

Ruston,  La. — C.  H.  SargeBt  Is  reported  to  be  sur- 
Teylng  for  a  line  for  the  Arkansas  Southern  R.  R. 
from  Ruston  south,  a  distance  of  about  100  miles.  J. 
W.   Walsh,  Gen.   Supt.,  Ruston. 

Mexico,  Ho. — The  contract  for  building  the  Alton- 
Bnrlington  cut-ofT,  between  Mexico  on  the  Alton  line 
and  Old  Monroe  on  the  Burlington  road,  is  stated  to 
bave  been  awarded  to  the  Stubbs-Johnson  Constr.  Co. 
It  will  be  63  miles  in  length,  and  will  cost  about 
$1,000,000. 

Ellirood  City,  Pa. — The  surveyors  of  the  Baltimore 
A  Ohio  R.  R.  Co.  are  stated  to  have  completed  another 
route  for  the"  reconstruction  of  the  line  between  Pitts- 
burg and  Kllwood  City.  J.  M.  Graham,  Cb.  Engr., 
Baltimore,  Md. 

El  Paso,  Tex. — -It  Is  stated  that  an  engineering 
party  has  been  placed  in  the  field  by  the  Missouri, 
Kansas  &  Texas  R.  R.  to  locate  the  route  for  a  line 
from  a  point  in  Okla.  to  El  Paso.  J.  W.  Petheram, 
Ch.   Engr.,  Dallas. 

Vera  Cruz,  Hex. — Andrew  MacKenzie,  of  Mexico 
City,  Mex.,  Is  stated  to  have  secured  a  concession 
from  the  Mexican  Government  to  construct  a  railroad 
to  start  from  Los  Xuchlles  and  terminate  at  Juan  de 
la  Punta,  both  In  the  County  of  Cordoba ;  also  to  con- 
■tmct  and  operate  a  branch  to  the  line  from  Tierra 
Blanca  to  Vera  Cruz.  Principal  offices  to  be  located 
at  Mexico  City,  Mex. 

PUBLIC  BUILDINGS. 

Bot  Springs.  Ark. — Bids  will  be  received  .Tune  18 
bjr  the  Bd.  of  Pub.  Affairs  for  erecting  the  City  Hall 
and  Auditorium,  Including  masonry,  brick  work, 
plnmbing.  roofing,  etc.  W.  E.  Russell,  Archt.,  St. 
Charles  Hotel.     Geo.  R.  Beldlng,  Chmn. 

Bavannah,  Ga. — H.  W.  Wltcover,  of  Savannah,  has 
been  engaged  by  City  Council  to  prepare  plans  for  a 
new  City  Ball ;  approximate  cost  to  be  $125,000. 

Chicago,  III. — It  Is  stated  that  the  Emanuel  Con- 
gregation of  the  German  Evangelical  Assoc,  will  erect 
a  brick  church  at  Wabash  Ave.  and  38th  St. ;  esti- 
mated cost,  $25,000. 

Cratetordtville,  Ind. — It  Is  stated  that  bids  are 
wanted  Jnne  15  for  remodeling  the  court  house.  Ad- 
dress County  Auditor. 

Indianapolis,  Ind. — Bids  are  wanted  June  25  for  a 
boiler  plant  at  the  Central  Hospital  for  Insane,  as 
advertised  In  The  Engineering  Record. 

Boston,  Mass. — Plans  have  been  filed  by  John  C. 
Hasty,  Archt.,  68  Devonshire  St.,  for  a  mortuary 
cbapel  to  be  located  on  Wordsworth  St..  East  Boston 
DIst..  to  be  of  brick,  1  story,  60x20  ft.  Owner.  Oha- 
bel  Shalon  Society.  Builder,  A.  Belvasky  &  Son,  30 
Court  St. 

Rockland.  Mich. — Bids  are  wanted  Jnne  16  for  erect- 
ing a   M.   K.   Church.      H.  Gllllngham,  Pastor. 

ynrquettp.  Mich. — Bids  are  wanted  June  10  for 
erecting  a  library.  Patten  &  Miller.  Archts..  l.'iS  La 
Salle  St  .  Chicago.  III.  A.  E.  Delt,  Secy..  Peter  White 
Pub.   Library. 


St.  Paul,  Itinn. — It  is  stated  that  the  Outlook  San- 
itarium Assoc,  win  erect  a  hospital  at  St.  Anthony 
Park,  to  cost  about  $50,000.  Dr.  H.  Longstreet  is 
reported  interested. 

Jackson.  Miss. — The  Bd.  of  Supervs.  (W.  W.  Down- 
ing. Clerk)  will  let  contract  for  jail  at  July  meeting. 
.\rchiiect8,   Hull   Bros.,  Jackson. 

S».  Louis,  .Vo. — Matthews  &  Clarke,  705  Olive  St., 
are  reported  to  be  preparing  plans  for  an  edifice  for 
the  Carondelet  Methodist  Episcopal  Church  south,  to 
be  erected  at  Virginia  Ave.  and  Haven  St. ;  probable 
cost,   $30,000. 

Concord,  N.  H. — Noyes  Whitcomb,  of  Boston,  Mass., 
has  secured  the  contract  for  erecting  a  $100,000 
church  in  Concord  for  Mrs.  Eddy,  Christian  Scientist. 

Freehold,  N.  J. — It  is  stated  that  bids  are  wanted 
June  10  for  erecting  a  court  house.  John  Quire,  Dlr. 
Bd.   Freeholders. 

Xcw  York,  N.  Y. — Bids  will  be  received  June  22  by 
the  Dept.  of  Bd.  of  Health  for  furnishing  material  a»d 
erecting  a  storehouse  at  the  Riverside  Hospital,  North 
Brothers  Island,  Boro.  Bronx.     Ernst  J.  Lederle,  Pres. 

Granville,  N.  Y. — Bids  are  wanted  June  25  for  erect- 
ing the  Methodist  Church,  including  masonry,  plumb- 
ing,  etc.     D.  D.   Woodard,   Chmn.   Bldg.   Com. 

Oloversnille,  N.  Y. — It  is  stated  that  plans  will  be 
received  until  June  15  for  a  library.  Address  A.  L. 
Peck. 

Brooklyn,  N.  Y. — The  lowest  bid  received  by  the 
Dept.  of  Pub.  Charities,  N.  Y.  City  (J.  McKee  Borden, 
Secy.),  for  erecting  a  dining-room  and  kitchen  build- 
ing for  the  Kings  County  Hospital  (bids  opened  June 
1)  was  submitted  by  Danl.  J.  Uyan,  723  3d  Ave., 
Brooklyn,  for  $77,086. 

Randalls  Island,  N.  Y. — The  lowest  bid  received  by 
the  Dept.  Pub.  Charities,  N.  Y.  City,  for  erecting  and 
completing  the  gymnasium  at  the  New  York  City  Chil- 
dren's Hospital  and  Schools  at  Randalls  Island  (bids 
opened  June  1)  was  submitted  by  Edmund  D.  Brod' 
erick,  115  E.  00th  St.,  N.  Y.  City,  for  $17,900. 

Buffalo,  N.  Y. — The  following  are  stated  to  have 
been  the  lowest  bids  received  for  erecting  the  munici- 
pal hospital :  Masonry,  E.  C.  Rumrill.  $31,612 ;  car- 
pentry. Max  Krleger,  $5,862  ;  ventilating  and  heating, 
Volk  &  Co.,   $6,000;  plumbing,   C.  A.   Criqui,   $6,282. 

Ogdensburg,  N.  Y. — T.  E.  McGarr,  of  Albany,  Secy. 
State  Lunacy  Comn.,  writes  that  the  contract  for 
alterations  to  steam  plant  at  St.  Lawrence  State  Hos- 
pital, Ogdensburg  (bids  opened  May  13)  has  been 
awarded  to  Home  &  Bassett,  of  Rochester,  for  $6,474. 

Binghamton,  N.  Y. — Bids  are  wanted  July  1  for 
erecting  a  public  library,  as  advertised  in  The  Engi- 
neering Record. 

Fargo,  N.  D. — Hancock  Bros.,  of  this  city,  are  re- 
ported to  be  preparing  plans  for  a  4-story  addition 
to  the  St.  John's  Hospital ;  estimated  cost,  $40,000. 

JamestoKn,  N.  D. — Bids  are  wanted  June  9  for 
erecting  a  cold  storage  plant,  addition  to  the  Assem- 
bly Hall  and  congregate  dining  room  at  the  State 
Hospital  for  the  Insane.  M.  E.  Beebe,  Archt.,  Fargo. 
S.  G.  More?,  Secy.  Bd.  of  Trus. 

Dayton,  O. — Bids  will  be  received  June  24  by  the 
Bd.  of  Trus.  for  furnishing  material  and  completing 
the  concrete  brick,  cut  stone,  sheet  metal  and  roofing 
ornamental  steel  and  cast  Iron  work,  etc.,  for  a  new 
Infirmary  building  for  the  Dayton  State  Hospital. 
A.  P.  Shepherd,  M.  D.,   Secy. 

Hamilton,  O. — Bids  will  be  received  June  15  by  the 
Trus.  of  Mercy  Hospital  for  ejecting  a  hospital.  Geo. 
W.   Barkman,  Archt.,  2d  Natl.   Bank  Bldg. 

Guthrie,  Okla.  Tcr. — Local  press  reports  state  that 
bids  will  be  received  by  the  City  Clk.  until  June  11 
for  erecting  the  Fire  Dept.  Headquarters. 

Harrisburg,  Pa. — John  E.  Stott,  Secy.  Pub.  Grounds 
&  Bldgs.,  writes  that  contracts  for  steam-heating 
plant  for  the  State  Arsenal  has  been  awarded  to 
.Tohnstown  Supply  House,  at  Johnstown.  Pa.,  for  $6,- 
895,  and  for  boiler  house  to  Coder  &  Miller,  of  Har- 
risburg,  for   $2,778. 

Avalon,  Pa. — It  Is  stated  that  the  contract  will 
soon  be  let  for  erecting  the  Borough  Hall  at  School 
St.  and  California  Ave.  The  structure  will  be  brick, 
60x90  ft.,  and  cost  $25,000.     M.   Nirdllnger,   Archt. 

Pottsville,  Pa. — .Tas.  Nagle  &  Son,  of  Allentown,  are 
reported  to  have  received  the  contract  for  erecting 
the  Methodist  Episcopal  Church  here,  for  $57,468. 

Providence,  It.  I. — Architects  of  Rhode  Island  are 
Invited  to  submit  until  June  20  competitive  plans  for 
erecting  the  Rhode  Island  building  for  the  Louisiana 
Purchase  Exposition  at  St.  Louis,  Mo.  Geo.  N,  Kings- 
bury, Executive  Com. 

Chattanooga,  Tenn. — Bids  will  be  received  by  Sol. 
Moyses,  Secy.,  until  June  15  for  erecting  a  church. 
Adams  &  Beardens,  Archts.,  Chamberlain  Bldg. 

Davenport,  Wash. — T.  K.  Dow,  of  Spokane,  has 
prepared  plans  for  an  addition  to  Lincoln  County 
Court   House :   cost,    $35,000. 

Madison,  Wis. — Bids  will  be  received  June  9  by 
the  State  Bd.  of  Control  for  furnishing  5,150-H.-P. 
boilers  for  State  Institutions  as  follows  :  1  for  State 
Hospital  for  Insane,  Mendota  ;  1  for  State  Prison  at 
Waupun  :  2  for  Northern  Hospital  for  Insane.  Winne- 
bago ;  1  for  Home  for  Feeble-Mlnded,  Chippewa  Falls. 

BUSINESS   BUILDINGS  AND    DWELLINGS. 

Berkeley,  Cal. — John  G.  Howard,  Superv.  Archt. 
Univ.  of  California,  Is  stated  to  have  been  selected 
to  prepare  plans  for  a  5-story  building  to  be  erected 
at  Center  St.  and  Shattuek  Ave.  for  the  First  Na- 
tional Bank  ;  estimated  cost,  $75,000. 

Wilmington,  Del. — The  Du  Pont  Powder  Co.  Is  re- 
ported to  be  considering  the  erection  of  an  office 
building  at  10th  and  Market  Sts. ;  probable  cost,  $1,- 
000,000. 

Chicago,  III. — It  is  stated  that  Martin  A.  Ryerson 
will  erect  an  8-story  building  at  Adams  and  Market 
Sts.  ;  estimated  cost,  $100,000. 

Peoria,  III. — H.  E.  Hewitt,  14  Arcade  Bldg.,  Is  re- 
ported to  have  prepared  plans  for  a  2story  office 
building  to  be  erected  at  Chestnut  and  Adams  Sts., 
by  F.  E.  Weltc,  at  a  cost  of  $22,000. 

Cedar  Rapids,  la. — A  company  has  been  formed  and 
necessary  stock  sul)S(rlbed  to  build  a  fireproof  hotel 
at  3d  Ave.  and  .Sd  St. :  estimated  cost,  $250,000.  A. 
J.  Averlll  Is  repoi-ted  interested. 


Baton  Rouge,  La. — Bids  are  wanted  June  20  for 
the  following  work  at  the  Istrouma  Hotel ;  Electrical 
machinery,  with  boilers  complete,  plumbing,  beating, 
tiling,  electric  elevator,  etc.  Plans  and  specifications 
can  be  seen  at  the  office  of  Robt.  I'alestlne,  311 
Macheca  Bldg. 

Baltimore,  Md. — Wm.  T.  Levering  is  reported  inter- 
ested in  the  erection  of  a  7-story  office  building  to  be 
erected  at  Charles  and  Mulberry  Sts. ;  probable  cost, 
$100,000. 

Boston,  Mass. — Henry  J.  Preston,  Archt.,  112  Water 
St.,  has  filed  plans  for  a  block  of  apartment  houses, 
with  stores  to  be  located  on  Talbot  Ave.,  Dorchester 
DIst. :  estimated  cost,  $40,000.  Owner,  Caroline  Jack- 
son Estate,  67  Leverett  St.  Builder,  Frank  C.  Cut- 
teT,  29  Nantasket  Ave. 

Fire  Island,  N.  Y. — The  Fire  Island  Hotel  Is  re- 
ported destroyed  by  fire  May  27.     B.  Sire,  Owner. 

New  York,  N.  Y. — Architects  Ludlow  &  Valentine, 
100  Bway,  have  plans  for  a  6-story  apartment  house 
with  stores,  to  be  built  on  Amsterdam  Ave.  and  166th 
St.,  size  104  ft.  7  In.  x  100  ft.  The  building  is  to  be 
equipped  with  electric  elevator,  dumb  waiters,  usual 
plumbing,  etc.  The  exterior  will  be  of  Indiana  lime- 
stone for  2  stories,  and  brick  trimmed  with  Indiana 
limestone  above.    Owner,  Walter  A.  Dick. 

Cleveland,  O. — The  General  Cartage  &  Storage  Co. 
is  stated  to  have  decided  to  erect  an  8-story  building 
at  Merwln  and  Superior  Sts. ;  probable  cost,  $250,000. 

Oklahoma  City,  Okla.  Ter. — Plans  are  stated  to 
have  been  approved  by  the  'Frisco  System  (C.  D.  Pur- 
don,  Ch.  IQngr.,  St.  Louis,  Mo.)  for  a  passenger  sta- 
tion to  be  erected  here,  at  a  cost  of  $50,000. 

Pittsburg,  Pa. — It  is  stated  that  Max  Friedman 
(Vice-Pres.  Star  Enamel  &  Stamping  Works  Co.)  pro- 
poses to  erect  a  10-storv  office  building  at  412  Grant 
St.,  at  a  cost  of  $200,000. 

Philadelphia,  Pa. — The  corporation  of  the  College 
of  Physicians  of  Philadelphia  are  stated  to  have  se- 
lected a  site  at  22d  and  Market  Sts.  tor  the  erection 
of  a  130x80  ft.  building. 

Nashville,  Tenn. — The  Penn  Mutual  Life  Insurance 
Co.  is  reported  to  be  considering  the  erection  of  a  10- 
story  office  building. 

New  Yokk,  N.  T. 

230  Clinton  St,  6-story  br  tenemt  and  store:  c, 
$30,000 :  o,  Levin  &  Packtman  ;  a,  Sass  &  S-uallhelser. 

81  Nassau  St,  6-story  br  store ;  c,  $40,000 ;  o,  Her- 
man L  R  Edgar  ;  a,  Chas  Volz. 

11  Rlvington  St,  6-story  br  tenemt;  c,  $45,000;  o, 
I   Lippman  ;  a,  Bernstein  &  Bernstein. 

Stanton  and  Pitt  Sts,  0-story  br  tenemt ;  c.  ^.W.OOO  ; 
o,   Abraham   Dworsky ;   a,   A   E   Badt. 

98  Ave  D,  6-story  br  tememt ;  c,  $55,000  :  o.  SamI 
Klein ;  a,  Geo  F  Pelham. 

Ave  D  and  8th  St,  6-story  br  tenemt ;  c.  .•?  '.7.500 ; 
o,  Lena  Mlchaelsen  ;  a,  Geo  F  Pelham. 

Bway  and  9th  St,  14-story  br  store  bldg ;  c,  $3,100,- 
000  ;  o,  John  Wanamaker  ;  a,  D  H  Burnham  &  Co. 

1st  Ave  and  Houston  St,  6-story  br  tenemt  and 
store ;  c,  $45,000 ;  o,  A  .Goodman ;  a,  Bernstein  & 
Bernstein. 

115th  St  and  Pleasant  Ave,  6-story  br  flat ;  c,  $45,- 
000 ;  0,  August  Rels ;  a,  Moore  &  Landsidel. 

152d  St  and  Amsterdam  Ave,  5-storv  br  tenemt ;  c, 
$55,000  :  o.  Wm  M  Jaupole  ;  a,  F  J  Weiher.  Jr. 

2424  7th  Ave,  6-story  br  tenemt ;  c,  $75,000 ;  o, 
M   Pizzutlello ;   a,   M   R  D'Armora. 

SCHOOLS. 

St.  Charles,  III. — Reports  state  that  bids  are  wanted 
June  20  for  erecting  a  school.  Jenny,  Mundle  &  Jen- 
sen, Archts.,  Chicago,  111.     N.  W.  McLain.  Secy. 

Indianapolis,  Ind. — Bids  will  be  received  June  11 
by  the  Bd.  of  School  Comrs.  for  erecting  a  school  on 
Senate  Ave.  and  Walnut  St.  Thos.  A.  Wlntetrowd, 
Archt.,  17  Aetna  Bldg.     John  E.  Cleland,  Bus.  Dlr. 

Thorndike,  Mass. — Bids  will  be  received  June  8  by 
the  School  Bldg.  Com.,  of  Palmer,  for  erecting  an  8- 
room  brick  school.  F.  R.  Richmond,  Archt.,  Masonic 
Bldg.,  Springfield. 

Boston.  Mass.- — Bids  will  be  received  until  June  8 
by  the  Schoolhouse  Comrs.  for  the  masonry,  carpen- 
try and  other  work  In  the  Bowditch  School.  Jamaica 
Plain  DIst. ;  also  bids  for  installing  a  plumbing  sys- 
tem in  said  building.     R.  Clipston  Sturgis,  Chmn. 

Plalnview,  Minn. — It  is  stated  that  bids  will  \>e 
received  by  the  Bd.  of  Educ.  until  June  30  for  erect- 
ing a  high  school.     G.  F.  Sylvester,  Clk. 

McComb  City,  Miss. — L.  W.  McDanlel  Is  stated  to 
have  received  the  contract  for  erecting  a  school  here, 
for  $24,533,  and  bids  will  be  received  by  the  Bd.  of 
Mayor  and  Selectmen,  according  to  reports,  until  June 
9  for  ventilating  and  heating  with  a  combination 
direct  and  Indirect  steam-heating  system  In  said 
building. 

Savannah,  Mo. — J.  H.  Ifelt.  of  St.  Joseph,  is  report- 
ed to  have  prepared  plans  for  the  high  school  to  be 
erected  here,  at  a  cost  of  $35,000. 

Kansas  City,  Mo. — W.  B.  Benson,  Secy.  Bd.  Educ, 
writes  that  the  contract  for  erecting  a  school  at  41st 
and  Main  Sts.  (bids  opened  May  25)  has  been  award- 
ed to  J.  B.  Neevil,  410  New  Ridge  Bldg.,  for  $49,986. 

Plymouth,  N.  H. — A.  N.  Gilbert,  of  Berlin,  is  re- 
ported to  have  received  the  contract  for  erecting  the 
high  school  here,  for  $30,500. 

Jersey  City,  N.  J. — The  Bd.  of  Educ.  Is  stated  to 
have  selected  John  T.  Rowland,  55  Montgomery  St., 
to  prepare  plans  for  a  high  school  to  be  erected  here ; 
estimated   to  cost  $3,50,000. 

New  York,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  Jnne  1.  for 
ventilating  and  heating  apparatus  for  (a)  School  No. 
24,  Boro.  of  Manhattan:  (6)  School  No.  34.  Boro.  of 
Bronx,  and  (c)  School  No.  123,  Boro,  of  Brookl.vn : 
Wm.  N.  Tobln.  109  W.  42d  St..  a  $20,111  (awarded 
contract).  6.  $14,121  (awarded  contracti.  r  $18,374 
(awarded  contract)  :  K.  Rutzler  n.  $21,550.  b  $15,664. 
c  $18,900:  rnited  Iltg.  Co..  a  $20,112,  b  $14,641,  c 
$18,772:  PlaUe  &  Wi'llams  n  .«22.fi26.  c  $19,737:  F. 
Ttobscn.  a  .«20  985.  b  .«15.3.S3.  '•  «in470;  John  Neal's 
Sons,  a  $20,257.  h  $15,442.  c  $19,669;  Jas.  Curren 
Mfe.  Co..  n  $20,34  2.  b  $15,875. 

,  The  following  bids  were  opened  at  the  same  time 
and  place*  for  sanitary  work  at  new  Public  School  24, 
Boro.  of  Manhattan  :  Klrschof  &  Brown,  $10,300 : 
Jas.  Kav  $9.34 f!  •  J"hn  Tfenehnn.  SO  600 :  Jere.  J. 
Deady.  146  E.  16th   St.,  $9,254    (awarded  contract). 


June  6,  1903. 


THE     ENGINEERING     RECORD. 


619 


yew  York,  N.  Y. — Plans  are  stated  to  have  been 
filed  for  2  6-story  extensions  to  the  5-story  school  and 
library  at  16  W.  44th  St.  K.  S.  Townsend,  Archt., 
29  E.  19th  St. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  June 
15  by  C.  B.  J.  Snyder,  Supt.  of  School  BIdgs.,  N.  Y. 
City,  for  Installing  electric  light  wiring,  fixtures  and 
electric  bell  system  In  School  No.  123,  Boro.  of 
Brooklyn. 

Oreenport,  L.  I.,  N.  Y. — The  Bd.  of  Educ.  Is  stated 
to  have  decided  to  erect  a  brick  high  school  here,  to 
cost  $25,000. 

Ilichnwnd.  8.  I..  N.  Y. — Bids  will  be  received  until 
June  15  by  C.  B.  3.  Snyder,  Supt.  of  School  Bldgs.,  N. 
Y.  City,  for  additions  and  repairs  to  present  ventilating 
and  heating  apparatus  and  building  a  new  boiler 
house  at  School  No.  20,  Boro.  of  Richmond. 

Fargo.  N.  D. — The  Fargo  Heating  &  Plumbing  Co. 
Is  stated  to  have  received  the  contract  for  Installing 
the  heating  and  power  plant  at  the  Agricultural  Col- 
lege, for  $26,000. 

Grand  Forks,  N.  D. — Bids  will  be  received  June  17 
by  A.  E.   Morrison,   Secy.  Bd.  of  Trus.,  for  erecting  a 

fymnaslum ;   also   an   administration   liulldlng   at   the 
tate    Univ.,    Grand    Forks.     Jos.    Bell    De    Eemer, 
Archt. 

Cleveland,  O. — Bids  are  wanted  June  22  for  erect- 
ing a  south  high  school.  Starr  Cadwaliader,  Dir.  Bd. 
Educ. 

Martina  Ferry,  O. — Bids  will  be  received  June  18 
(not  June  l."*.  as  previously  stated)  by  S.  F.  Dean, 
Clk.  Bd.  of  Educ,  for  furnishing  material  and  erect- 
ing a  high  school ;  separate  bids  are  required  for  ven- 
tilating and  heating.  Thos.  H.  Green,  Archt.,  Mar- 
tins Ferry. 

Olenville,  O. — Bids  will  be  received  June  29  by  C. 
A.  Judson.  Clk.  Bd.  of  Educ.  for  furnishing  material 
and  erecting  a  12-room  brick  school.  Including  ven- 
tilating, heating,  plumbing,  sewers,  gas  fitting,  struc- 
tural  iron  and  steel,  electric  wiring,  etc. 

Edmond.  Okla.  Ter. — The  plans  of  S.  A.  Layton,  of 
El  Reno,  are  stated  to  have  been  accepted  for  the 
Normal  School  to  be  erected  here,  at  a  cost  of  $35,000. 

Newtoton,  Pa. — It  is  stated  that  a  dormitory  for 
boys  will  be  erected  at  the  George  School ;  estimated 
cost,  $25,000. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Terre  Haute,  Tnd. — Local  press  reports  state  that 
■bids  are  wanted  June  10  for  the  collection  and  re- 
moval of  all  city  garbage. 

Hoboken,  N.  J. — Press  reports  state  that  the  fol- 
lowing bids  were  opened  by  Council  May  27  :  For  the 
removal  of  ashes  and  garbage  for  the  vear :  P.  Pada- 
vana,  $6.700 :  Chas.  T.  Vassel,  $6,945,  and  Thos. 
Kavanagh,  $7,000. 

East  Orange,  N.  J. — Chas.  E.  Anen  Is  stated  to 
have  secured  the  contract  to  perform  the  scavenger 
work  for  3  yrs.  from  Aug.  1st  for  $25,000. 

Buffalo,  N.  Y. — -Local  press  reports  state  that  the 
following  bids  were  opened  May  29  by  Col.  Ward, 
Comr.  of  Pub.  Wks.,  for  (a)  the  collection  and  re- 
moval of  garbage  per  ton;  (6)  ashes  per  cu.  yd.;  (c) 
rubbish  per  cu.  yd. ;  (d)  destruction  of  garbage  per 
ton:  Buffalo  Sanitary  Co.,  a,  $2.19;  6,  31  cts. ;  c, 
3714  cts.  Thos.  McDonough,  a,  $2.30;  b  and  c,  36  cts. 
Mosier  &  Summers,  a,  $1.85  or  $13,750  per  mo. ;  6 
and  c,  3714  cts.  Henry  P.  Burgard,  a,  $1.55;  b,  35 
cts.  John  Galllvan,  a,  $1.78 ;  b,  38  cts. ;  d,  $1.92. 
The  Baynes  Garljage  Reduction  Wks.,  d,  79  cts.,  or 
$92,950  for  a  term  of  5  yrs. 

Maasillon,  O. — The  question  of  constructing  a  gar- 
bage crematory  Is  reported  under  consideration. 

Reading,  Pa. — Elmer  H.  Beard,  City  Engr.,  writes 
that  the  contract  for  cleaning  streets  paved  with 
sheet  asphaltum,  etc.,  for  a  period  of  1,  3  or  5  yrs. 
(bids  opened  May  21)  has  been  awarded  to  John  A. 
Raun,  10th  and  Chestnut  Sts.,  at  $8.98  per  square  per 
mo. 

GOVERNMENT  WORK. 

WasMnfiton,  D.  O. — Bids  are  wanted  June  17  for 
installing  a  conduit,  electric  wiring  and  gas-plplng 
system  for  the  National  Bureau  of  Standards.  Jas. 
Knox  Taylor,  Superv.  Archt. 

Plans  for  the  new  National  Museum  building,  as 
drawn  by  Architects  Hornblower  &  Marshall,  1509  H 
St.,  N.  W.,  are  stated  to  have  been  formally  accepted 
by  the  Exec.  Com.  of  Bd.  of  Regents  of  Smithsonian 
Inst. ;  probable  cost  of  building  is  $3,500,000. 

The  Bd.  of  Governors  of  the  Soldiers'  Home  are 
stated  to  be  preparing  to  erect  2  new  buildings  and 
a  large  addition,  to  cost  in  all  about  $800,000.  Archi- 
tect. W.    M.   Polndexter,  807  17th   St.,  N.  W. 

Bids  are  wanted  June  17  for  plumbing  system  for 
the  National  Bureau  of  Standards.  Jas.  Knox  Tay- 
lor. Superv.   Archt. 

Thos.  Ryan,  Acting  Secy.  Dept.  of  Interior,  writes 
that  the  contract  for  the  construction  of  a  subway 
at  Government  Hospital  for  Insane  has  been  awarded 
to  the  Cranford  Paving  Co.,  1418  F  St.,  N.  W.,  at 
$11,045. 

Chicago,  III. — Bids  will  be  received  at  U.  S.  Engr.'s 
office,  June  27,  for  the  construction  of  4  riveted  steel 
highway  bridges,  as  advertised  in  The  Engineering 
Record. 

Burlington,  la. — A  press  report  states  that  all  bids 
received  for  erecting  an  addition  to  the  post  office 
at  Burlington  have  been  rejected.  Amount  available, 
$40,000. 

Des  Mninen,  la. — The  following  bids  were  received 
on  May  26  by  Major  R.  B.  Turner.  8th  Infantry.  Con- 
Btrocting  Q.  M.,  for  construction  of  (o)  roads,  (6) 
walks,  and  ir)  drains,  at  Ft.  Des  Moines.  la.  :  Mon- 
arch &  Shugart,  a,  $16,505.  O.  P.  Herrick,  a,  $22.- 
157;  b,  $7,379;  c,  $3,024.  S.  A.  Robertson,  a,  $16,- 
854  ;  b.  $6,672  ;  c,  $2,562.  Likes  Improv.  Co..  n.  $20,- 
470 :  c,  $4,364.  Shepard  &  Hanrahan,  b.  $.1,901  ;  c, 
$3,829.  Ilarvev  Klzer,  6,  $6,423.  J.  C.  Likes,  6. 
$6,465.  Dunnigan  &  Sullivan,  c,  $3,057.  Bidders  all 
of  Des   Moines. 

Ft.  nileii,  Kan. — Bids  are  wanted  June  15  for  con- 
structing several  buildings,  Including  plumbing,  heat- 
ing and  electric  wiring  where  applicable:  also  an 
electric  lighting  system  for  this  post,  as  advertised 
In  The  Engineering  Record. 


Netc  Orleans,  La. — Bids  are  wanted  July  1  for  con- 
structing about  380,000  cu.  yds.  of  earthwork  In  the 
Lower  Tensas  Levee  Dlst.  Capt.  Chas.  S.  Bromwell, 
Corps  Bngrs.,  U.   S.   A. 

Annapolis,  Md. — E.  W.  Callahan,  Ch.  Clk.  Bureau 
of  Navigation,  Washington,  D.  C,  writes  that  the 
contract  for  paving  at  the  U.  S.  Naval  Academy,  An- 
napolis (bids  opened  May  6)  has  been  awarded  to 
J.  C.  McGulre,  Havemeyer  Bldg.,  New  York,  N.  Y., 
for  $26,239. 

Annapolis,  Md. — Ernest  Flagg,  15  Broad  St.,  New 
York,  N.  Y.,  Is  reported  to  be  completing  plans  for 
a  granite  chapel  to  be  erected  at  the  Naval  Academy. 
The  building  will  be  about  100x120  ft.,  and  will  cost 
about  $400,000. 

Boston,  Mass. — The  following  bids  were  opened 
May  29  at  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  for  constructing  a  fireproof  floor,  stair- 
ways, etc..  In  Bldg.  No.  103,  Navy  Yard,  Boston : 
Coleman  Bros.,  Everett,  $19,450 ;  Connors  Bros.,  Bos- 
ton (4  bids),  from  $19,500  to  $24,000;  C.  M.  EUlnger 
&  Co.,  Boston  (5  bids),  from  $17,500  to  $28,600; 
Thos.  A.  Leech,  Boston  (2  bids),  $22,883  and  $28,- 
510,  and  Thos.  J.  Hlne,  Boston  (2  bids),  $26,750  and 
$28,750. 

Bids  were  opened  at  same  time  and  place  for  in- 
stalling 6  direct-connected  electric  elevators.  In  Bldgs. 
Nos.  42,  103  and  107  Navy  Yard,  Boston :  Whlttler 
Machine  Co.,  Boston  (3  bids),  .$23,300  to  $26,428; 
Eltron  Mfg.  Co.,  Boston  (2  bids),  $17,627  and  $20,- 
387;  C.  F.  Kurwen,  Salem  (4  bids).  $18,550  to  $21,- 
805;  Marine  Engine  &  Machine  Co.,  Paterson,  N.  J. 
(4  bids),  $22,525  to  $26,040:  Otis  Elevator  Co..  East 
Orange,  N.  J.  (3  bids),  $23,275  to  $26,755;  and  Bal- 
timore Machine  &  Electric  Co.,  Baltimore,  Md.  (3 
bids),  $23,300  to  $26,428. 

Pipestone,  Minn. — A.  C.  Tonner,  Acting  Comr. 
Indian  Affairs,  Washington,  D.  C,  writes  that  the 
contract  for  furnishing  material  for  constructing  an 
addition  to  a  stone  dormitory  at  Pipestone  (bids 
opened  May  23)  has  been  awarded  to  Geo.  S.  Redmon, 
of  Pipestone,  for  $13,484. 

Jefferson  Barracks,  Mo. — Bids  are  wanted  June  10 
for  Improving  the  water  supply  system  at  this  place. 
Address  W.  C.  R.  Colquhoun,  Depot  Q.  M.,  St.  Louis. 

West  Point,  N.  Y. — The  plans  of  Cram,  Goodhue  & 
Ferguson,  of  Boston,  Mass.,  are  stated  to  have  been 
accepted  for  the  proposed  Improvement  of  West  Point 
Academy.  The  plans  call  for  the  erection  of  21  new 
buildings,  a  new  architectural  layout  for  the  entire 
reservation,  and  an  elaborate  landscape  setting,  the 
latter  being  arranged  by  Olmstead  Bros,  of  Brookllne. 

Portland,  Ore.- — Press  reports  state  that  the  North- 
west Constr.  Co.,  of  Astoria,  Ore.,  has  secured  the  con- 
tract for  furnishing  2  lots  of  stone  for  extending  jetty 
at  mouth  of  Columbia  River.  The  first  contract,  for 
Immediate  use,  Is  for  150,000  tons,  delivery  to  be 
completed  within  4  mos.,  while  the  second  contract 
is  for  475,000  tons,  to  be  delivered  within  8  months ; 
the  stone  to  be  furnished  at  91  cts.  per  ton. 

Philadelphia,  Pa. — The  toliowin'g  bids  were  opened 
May  26  at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Dept.,  Washington,  D.  C,  for  furnishing  power 
plant  equipment  at  Navy  Yard,  League  Island,  Pa. : 
Hoffman  Eng.  &  Constr.  Co.,  Philadelphia,  $127,950; 
Keller,  Pike  &  Co.,  Philadelphia,  $100,060;  D'Olier 
Eng.  Co.,  Philadelphia,  $128,900;  Penn.  Equipment 
Co.,  Philadelphia,  $132,370 ;  Mcintosh,  Seymour  & 
Co.,  New  York,  N.  Y.,  $120,000;  Providence  Eng. 
Wks.,  Providence,  R.   I.,  $116,000. 

Bids  will  be  received  June  26  by  Mordecal  T.  Endi- 
cott,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  a  coaling  pier  at 
the  Navy  Yard,  League  Island.  Amount  available, 
$47,000. 

Ft.  (treble,  R.  I. — Capt.  Thos.  H.  Slaven,  Q.  M.,  U. 
S.  A.,  Newport,  writes  that  the  following  contracts 
have  been  awarded  for  work  at  Ft.  Greble  (bids 
opened  May  20)  ;  Roads  to  Lane  Constr.  Corporation, 
Merlden,  Conn.,  $8,536,  and  walks  to  P.  B.  Elklns 
Co.,  8   Beacon  St.,  Boston,   Mass.,  $2,700. 

Bradford,  R.  I. — Bids  will  be  received  until  July  15 
by  R.  B.  Bradford.  Ch.  of  the  Bureau  of  Equipment. 
Navy  Dept.,  Washington,  D.  C,  for  coaling  plant  ex- 
tension,  Narragansett  Bay  Coal  Depot,  Bradford. 

Ft.  Mead,  8.  D. — Bids  are  wanted  June  15  for  con- 
structing post  exchange  and  gymnasium  at  this  post. 
Address  Capt.  C.  B.  Vogdes,  Ft.   Mead. 

Chattanooga,  Tenn. — According  to  press  reports 
Capt.  H.  J.  Slocum,  Q.  M.,  U.  S.  A.,  at  Chattanooga, 
writes  that  on  May  28  the  following  bids  were  opened 
for  work  at  Chickamauga  Park  :  For  the  construction 
of  the  water  works  and  a  sewerage  system — A.  L.  Pat- 
terson &  Co.,  of  Macon,  Ga..  $33,000  :  Dyer  &  Duncan, 
Chattanooga.  $49,683 ;  and  the  T.  J.  Mooney  Co.,  Nash- 
ville, $31,800,  and  for  erecting  a  purification  plant — 
Williams  &  White,  of  New  York.  N.  Y.,  $11,475;  Mu- 
nicipal Eng.  Co.,  of  New  York,  N.  Y..  $12,772:  Cam- 
eron Septic  Tank  Co.,  of  Chicago,  III.,  $12,250;  and 
the  T.  J.   Mooney  Co.,  of  Nashville,  $17,000. 

Memphis,  Tenn. — Bids  are  wanted  July  1  for  the 
construction  of  12  material  barges  for  use  In  3d  Dlst., 
as  advertised  In   The  Engineering  Record. 

Johnson  City,  Tenn. — J.  E.  Unkefer  Is  stated  to 
have  secured  the  contract  for  4  additional  barracks 
at  Johnson  City   (bids  opened  May  14)   for  $500,000. 

Ft.  Ethan  .illen,  Vt. — Bids  will  be  received  by  Capt. 
T.  B.  Lamoreux,  Q.  M.,  II.  S.  A.,  Burlington,  Vt.,  on 
June  22  for  constructing  4  brick  additions  to  hospital 
at  this  post,  as  advertised  In  The  Engineering  Record. 

Ft.  D.  A.  Russell,  Wyo. — Capt.  W.  S.  Scott,  Q.  M., 
V.  S.  A.,  Cheyenne,  writes  that  contracts  have  been 
awarded  as  follows :  For  sinking  2  and  not  exceed- 
ing 6  tubular  deep  wells,  to  Ekstrom  &  Carlstrum. 
of  Pine  Bluff,  Wyo.,  at  $1.80  per  lin.  ft.  tor  wells 
sunk  and  cased  ;  $5  per  lln.  ft.  for  Cook  strainer.  In 
place,  and  $48  per  day  of  24  hrs.  for  additional  test. 
For  constructing  the  new  water  works,  the  Holme  & 
Allen  Pipe  &  Constr.  Co.,  of  Denver,  Colo.,  secured 
the  contract  at  95c.  per  lin.  ft.  for  6-in.  pipe,  in 
place,  and  65  cts,  per  lin.  ft.  for  4-in.  pipe  ;  for  mak- 
ing taps,  from  $3  to  $8 ;  for  stops  and  waste  cocks, 
from  $2.10  to  $7.50  ea. ;  for  6-in.  Gate  valves,  $22.50 
ea.  :  4-ln.  Gate  valves,  $16.50  ea.,  and  fire  hydrants, 
$50  ea. 

He  further  states  that  this  office  will,  in  a  few 
days,  invite  bids  for  the  construction  of  about  11.000 
ft.  of  12-in.  Irrigating  conduit  for  Ft.  D.  A.  Russell. 
Plans  and  specifications  are  now  being  prepared. 


Haines,  Alaska.- — Bids  are  wanted  June  13  for  con- 
structing a  water  distributing  system,  sewer  system, 
necessary  roads  and  walks  and  grading  the  site  of 
the  new  army  post  on  I'ortage  Cove.  Address  Capt, 
W.  P.  Richardson,  Constructing  Q.  M.,  Skagway. 

NEW    INDUSTRIAL    PLANTS. 

The  Alma  Cement  Co.,  which  Is  erecting  a  1,500  bbl. 
cement  plant  at  Wellston,  O.,  from  the  plans  of  Lath- 
bury  &  Spackman,  Ltd.,  Philadelphia,  will  put  up  two 
more  works  of  3,000  bbls.  capacity  each  at  Orcton,  O. 
These  will  be  built  from  the  plans  of  the  same  engi- 
neers, wlio  are  also  working  on  the  drawings  for  a 
Oklln  rotary  plant  which  will  be  started  in  Canada  in 
two   months. 

T.  Abbott  &  Son,  proprietors  of  the  Terrell,  Tex., 
Iron  Works,  recently  burned.  Intend  to  rebuild  at 
once.  The  following  buildings  will  be  erected  ;  A  65x 
80-ft.  foundry  equipped  with  a  5-ton  traveling  crane, 
a  6-ton  cupola  and  other  equipment :  a  40x60ft.  ma- 
chine shop,  and  a  30x60-ft.  pattern  shop. 

The  C.  Rossler  Mfg.  Co.,  507-509  Elllcott  St.,  Buf- 
falo, N.  Y.,  maker  of  automobiles  and  gasoline  motors, 
intends  to  erect  three  ^-story  buildings,  each  cover- 
ing about  40x100  ft. 

P.  J.  Moers,  Lanelng,  Mich.,  bollermaker,  will  erect 
a  new  power  house  next  year. 

The  International  Grain  &  Elevator  Co.,  Minneapo- 
lis, Minn.,  has  recently  been  organized  and  will  erect 
country  elevators  of  25,000  to  45,000  bu.  capacity. 

Christopher  Beck,  2949  Michigan  Ave.,  St.  Louis, 
Mo.,  will  erect  a  brewery  at  Cairo,  Hi.,  to  have  an 
annual  capacity  of  40,000  bbls. 

MISCELLANEOUS. 

West  Memphis,  Ark. — Bids  will  be  received  July  1 
by  St.  Francis  Levee  Bd.  for  constructing  levees.  In 
all  about  2.837,000  cu.  yds.  H.  N.  Pharr,  Ch.  Engr., 
Randolph  Bldg.     O.  N.  Klllough,  Pres.  of  Bd. 

Boise,  Idaho. — A.  J.  Wiley,  of  Boise,  is  stated  to 
have  been  employed  by  eastern  capitalists  to  prepare 
plans  for  a  dam  to  be  constructed  near  the  head  of 
RIndenbaugh  Canal ;  probable  cost  of  work  reported 
to  be  $50,000. 

Chicago,  III.— The  citizens  voted  June  1  to  author- 
ize the  South  Park  Bd.  to  issue  $3,000,000  bonds  to 
provide  for  Improvements  In  the  South  Park  system, 
which  contemplate  the  completion  of  Grant  or  Lake 
Front  Park,  the  making  of  a  new  park  In  the  town 
of  Lake  and  one  near  Pullman,  and  improving  Jack- 
son and  Washington  parks :  also  to  authorize  the  Lin- 
coln Park  Bd.  to  issue  $1,000,000  in  bonds  with  which 
to  enlarge  Lincoln  Park  and  to  build  a  sea  wall  and 
driveway. 

Jefferson,  la. — Bids  are  wanted  June  29  for  con- 
structing the  Walton  ditch  In  Faton  Township.  J.  J. 
Linn,   Co.  And. 

Neio  York,  N.  Y. — Bids  will  be  received  June  15 
(readvertlsement)  by  McDougall  Hawkes,  Comr.  of 
Docks,  for  furnishing  material  and  dredging  the  Bast 
and  Harlem  Rivers ;  also  furnishing  and  delivering 
rip-rap  stone;  also  June  16  (readvertlsement)  for 
furnishing  and  delivering  granite  stones  for  bulkhead 
or  river  wall ;  also  dredging  the  Cedar  St.  section  of 
North  River. 

Rochester,  N.  Y. — City  Engr.  B.  A.  Fisher  is  stated 
to  have  prepared  an  ordinance  providing  for  the  con- 
struction of  a  retaining  wail  along  west  bank  of  river 
as  a  safeguard  against  flood ;  probable  cost  of  work 
is  $18,055. 

2Vew  York,  N.  Y. — The  following  bids  for  furnishing 
all  labor  and  material  required  for  dredging  at  Peck 
Slip  section  on  East  River  were  received  by  Dept. 
Docks  &  Ferries  May  27 — a,  81,000  cu.  yds.  of  mud; 
b,  13,200  cu.  yds.  crib,  price  given  per  cu.  yd. :  P.  San- 
ford  Ross,  277  Washington  St.,  Jersey  City,  N.  J.,  a, 
22  cts. ;  6,  90  cts.  R.  G.  Packard,  130  Pearl  St.,  o, 
16  cts.;  b,  60  cts.  (awarded  contract).  W.  H.  Beard 
Dredging  Co.,  10  Bridge  St.,  a,  18  cts. ;  b,  60  cts. 

The  following  bids  for  (a)  building  a  pier,  with 
appurtenances,  near  ft.  of  Jefferson  St.,  East  River, 
and  (6)  7. .340  cu.  yds.  riprap,  per  cu.  yd.,  were  re- 
ceived  by   Dept.   Docks    &   Ferries   May   27 :    " 


Bernard 

$37,000;   6",  65  cts.     Wm. 

St.,    a,     $35,999;     b,    55    cts. 


Rolf,  39  Cortlandt  St., 
H.  Jenks,  130  Pearl 
(awarded  contract). 

The  following  bids  for  furnishing  all  labor  and  ma- 
terial required  for  dredging  on  East  and  Harlem  Riv- 
ers (100,000  cu.  yds.)  were  received  by  Dept.  Docks 
&  Ferries  May  25,  price  given  per  cu.  yd. :  Morris  & 
Cumlngs  Dredging  Co.,  17  State  St.,  50  cts.,  and  In- 
ternational Contracting  Co.,  17  State  St.,  39  cts. 
(Bids  rejected.) 

The  following  bids  were  received  by  Dept  Docks  & 
Ferries  May  27 — o,  15,000  cu.  yds.  cobble ;  b,  20.000 
cu.  yds.  rip-rap,  price  given  per  cu.  yd. :  Murray  & 
Co.,  263  Ave.  C,  a,  67 Mi  cts.;  b,  62  cts.  Phoenix 
Towg.  &  Transpt.  Co.,  17  State  St.,  a.  59  cU.  (award- 
ed contract).  O'Brien  Bros.,  54  South  St.,  a,  69  cts.; 
6,  «0  cts.  H.  C.  Pearce,  431  W.  23d  St.,  a.  62  %  cts. ; 
b,  SSVn  cts.     (Bids  on  rip-rap  rejected.) 

The  following  bids  were  received  by  Dept.  Docks 
&  Ferries  May  25  for  delivering  granite  stones  for 
bulkhead  on  river  wall — a,  19,400  cu.  ft.  headers  and 
stretchers :  6.  7,000  cu.  ft.  coping,  price  given  per 
cu.  ft. ;  John  Pierce,  277  Bway,  N.  Y.  C.,  a,  99  cts. ;  6, 
$1.29.  John  Hvnes.  637  Carroll  St.,  Bklyn.,  a.  $1.07; 
b,  $1.23.  M.  Baird  Contg.  Co.,  433  B.  99th  St.,  N.  Y.  C, 
a,  $1.14;  6,  $1.29.  M.  McGrath  &  Co.,  Slst  St.  and 
E.  R.,  «.  $1.19  ;  6,  $1.27:  Booth  Bros.  &  H.  I.  Granite 
Co.,  207  Bway.,  n.  $1.22%;  b,  $1.35.  Bart.  Dunn. 
320  E.  6Sth,  a,  $1.20;  6,  $1.35.  J.  C.  Rodger^s.  536 
W.  152d  St.,  a.  $1.28;  b.  $1.28.     (All  bids  rejected.) 

The  contract  for  1,000  piles  (bids  opened  June  2) 
has  been  awarded  to  Naughton  &  Co.,  258  Bway,  for 
$12,400. 

Brooklyn.  N.  Y. — Bids  will  be  received  June  17  by 
J.  Edw.  Swanstrom,  Boro.  Pres..  for  furnishing  and 
delivering  engineer's  and  draughtsmen's  supplies  to 
the  Bureau  of  Pub.  Bldgs.  and  Offices ;  also  engine- 
men's  supplies  to  the  Bureau  of  Sewers  at  the  26th 
and  31st  Wards  sewage  disposal  works  and  sewer  re- 
pair  yard. 

Buffalo,  y.  Y. — Grade  crossing  bonds  amounting  to 
$383,823  have  been  sold. 
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LorniH.   O. — Th*   City   Council   Is    stated   to    have 

Kssed  an  ordinanre  authorlaing  the  issue  of  ^200.000 
nds  for  the  improvement  of  Black  River  by  deep- 
eslng,  widening,  and  otheririse  Improving  it. 

Athlaod,  Wi*. — Bids  will  be  received  June  22  by 
W.  A.  Jones,  Comr.  of  Indian  Affairs.  Washington, 
D.  C  for  furnishing  material  and  constructing  em- 
ployees' quarters  and  hospital  at  the  Uayward  Board- 
ing School,  Lapointe  Agency. 

BamUtoH,  Ont. — It  is  stated  that  the  International 
Harvester  Co.  is  to  construct  a  large  wharf  on  Sher- 
man Ave,    B.  A.  Kennedy,  Mgr. 

Montreal,  i)ue. — Bids  will  be  received  June  11  by 
L.  O.  David.  Citv  Clk..  for  street  superstructure  and 
flooring  of  St.  t>enls  St.  subway ;  probable  cost  of 
tunnel  Is  $45,000. 

BUSINESS  NOTES. 

The  plant  of  the  Old  Colony  Foundry  Co.,  East 
Bridgewater,  Mass.,  which  was  recently  burned,  will 
be  rebuilt.  A  40i80-ft.  machine  shop  and  pattern 
storehouse  of  fireproof  constniction  and  a  25x35-ft. 
brass  foundry  will  be  built.  The  power  plant  was  not 
damaged.     All  contracts  have  been  let. 

The  Bali  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Menominee,  Mich.,  Sugar 
Co..  two  engines  of  150-H.-P.  direct-connected  to 
Crocker-Wheeler  generators ;  Penna.  R.  R.  Co.,  for 
Altoona  shops,  a  450-H.-P.  tandem  compound  engine 
direct-connected  to  a  General  Electric  alternator,  this 
being  the  fifth  of  this  size  and  make  boiJgUt  within 
2  years. 

The  Damascus  Brake  Beam  Co..  St.  Louis.  Mo., 
maker  of  improved  railway  appliances,  has  bought 
2K  acres  at  Sharon,  Pa.,  and  let  contract  for  a  240x 
TO'ft.  building  and  equipment.  Including  a  50-H.-P. 
engine,  bulldozers,  punches,  grinders,  riveting  ma- 
chines, etc. 

During  the  past  week  the  Pencoyd  Works  of  the 
American  Bridge  Co.  produced  the  largest  tonnage 
in  the  history  of  the  plant,  turning  out  over  16,600,- 
000  lbs.,  or  about  8,300  tons  structural  steel  and 
bridge  work. 

The  London  Countv  Council  at  a  recent  meeting 
closed  a  contract  with  the  British  Westlnghouse  Co., 
amounting  to  about  $500,000,  and  calling  for  200 
tramcars  to  be  used  on  its  lines  south  of  the  Thames. 
This  is  said  to  be  the  largest  order  ever  given  for 
electric  cars  in  England.  One-half  of  the  cars  are 
to  be  of  the  single-truck  type.  32  tenders  having  been 
received  for  these.  The  remaining  100,  for  which  26 
tenders  were  received,  will  be  double-deck  bogle-truck 
tramcars  which  are  to  be  delivered  In  28  weeks. 

The  Wilmington,  N.  C,  Stone  &  Construction  Co. 
has  been  organized  to  manufacture  hollow  concrete 
building  bIo<%8  by  the  Palmer  process.  The  oflScers 
are :  President.  W.  F.  Robertson,  superintendent  of  the 
Clarendon  Water  Works  Co. ;  Vice-President,  WalkeT 
Taylor:  General  Manager,  S.  P.  Adams,  City  Engi- 
neer ;   Secretary  and  Treasurer,  H.   E.  Bonltz. 

In  addition  to  the  equipment  previously  purchased 
from  the  Westlnghouse  Electric  &  Mfg.  Co.,  the  Bishop 
ft  Babcock  Co.,  Cleveland,  O.,  recently  Installed  a  175- 
Kw.,  two-phase  engine-type  generator,  direct-connect- 
ed to  a  Ball  engine,  together  with  an  exciter  and  four 
40-H.-P.  and  one  20-H.-P.  type  C  induction  motors. 
Geo.  S.  Rider  4  Co.,-  of  Cleveland,  were  the  consult- 
ing engineers. 

Within  the  short  period,  less  than  5  years,  during 
which  the  Westlnghouse  Machine  Co.  has  manufac- 
tured large  Corliss  engines,  a  total  of  over  160,000- 
H.-P.  in  engines  have  been  sold,  comprising  four  dis- 
tinct types :  Vertical  3-cylinder  compound,  vertical 
cross-compound,  horizontal  cross-compound  and  hori- 
zontal tandem  compound.  The  equipments  now  in 
service  Inchide  such  plants  as  the  New  York  Edison, 
Brooklvn  Edison.  Third  Avenue  Railway  and  Boston 
Elevated  Railway,  etc.,  each  representative  of  the 
moat  advanced  power  station  construction.  This 
record  Is  particularly  gratifying  to  the  Westlnghouse 
Interests  In  that  it  represents  but  one  branch  of 
effort  in  the  engine  building  business. 

PROPOSALS  OPEN. 

Bids  See  Eng. 

CloM.  WATER  WORKS.  Record. 

Jnn.    8.  Winnipeg,   Man.,   Adv..    May  .SO May  30 

Jun.    8.  Lancaster.   Pa.,  Adv.  May  16.  23 May  16 

Jnn.    8.  Schenectady,  N.  Y.,  Adv.  May  23,  30 . .  May  2.S 

Jnn.    9.  Camden.  X.  J Jun.    6 

Jun.    9.  Long  Island  City,  N.   Y May  30 

Jnn.    9.  N^w    Brighton.    8.    I May  30 

Jnn.    9.   Illon,  N.  Y..  Adv.  May  30 May  23 

Jan.  10.  Chicago,    III lun.    6 

Jon.  10.  Camden,  N.  J May  30 

Jnn.  10.  San  Jose.  Cal May  30 

Jnn.  10.  Meadvllle,  Pa May  30 

Jnn.  10.   Ruston.    La May  30 

Jun.  10.  Dillon.  Mont.,  Adv.  May  23,  30 May  23 

Jun.  11.  Brooklyn.    N.    Y May  30 

Jun.  12.  Cleveland.    O Jun.    6 

Jon.  13.  Cleveland,  O.,   Adv.  Jun.  6.' Jun.    6 

Jnn.  13.  Washington.  D.  C,  Adv.  Jun.  0 Jun.    6 

Jnn.  1.5.  CoopersDurg.   Pa.,  Adv.   Jun.  6 Jun.    0 

Jon.  13.  Goshen.    Ind Jun.    6 

Jan.  1.5.  South  Deerfleld,  Mass.,  Adv.,  Jun.  6.. Jun.    6 

Jnl.   15.   Ilalsted.   .Minn May  30 

Jun.  15.  <;reat  Falls.   Mont May  30 

Jtin.  15.  Tacoma.  Wash May  30 

Jun.  15.  North  Tonawanda.  N.  Y May  23 

Adv.  -Mav  23  to  Jun.  0. 

Jun.  16.  Wantagh,  L.  I.,  N.  Y Jun.    6 

Jan.  18.  Brooklyn.   N.    Y May  RO 

Jon.  20,  Oakland  City.  Ind.,  Adv.May  30,Jan.  O.May  30 

Jun.  23.  Gouvprneur.  N.  Y..   Adv.  .Inn.  6 Jun.    6 

Jun.  25.   .Niagara    Falls.   Ont.,   Adv.   Jun.   6....  Jun.    6 

Jan.  2T.   Krie.  I'a.  f2  Prop.).  Adv.  Jun.  6 Jun.    6 

Jun.  —  Pump.  Niagara  Falls,  Ont May    9 

Jul.     1 .  West   Point.  Va May  23 

Jul.     7.   Reading,   Pa.,  Adv.,  Jun.  6 Jun.    6 

Jul.    —  West  Manchester,  O May  30 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Jnn.    8.  Ft.    Dodge.    la Jun.    6 

Jnn.    8.  .Mllbnm.  N.  J.,  Adv.  May  23  to  Jun.  O.May  23 

Jnn.    9.  Unflfalo.   N.   Y' Jan.    6 

Jnn.    9.  Waterloo,    la Jun.    6 

Jnn.    9.  St.   Louis.   Mo May  30 

Jun.    9.  Bound    Brook,    N.    J May  23 

Jan.  10.  Hobfikcn.    N.    J May  30 

Jnn.  10.  Coldwater,  Mich.,  Adv.  May  30,  Jun.  6 .  May  30 
Jun.  10.  Brooklyn.   N.   Y May  30 


Jan.  10.  Grand  Rapids,  .Minn May  30 

Adv.  .Mav  ;tO.  Jun.  6. 

Jun.lO.  Pine  Bluff,   Ark May  23 

Jun.  12.  Beloit,    Wis Jun.    6 

Jun.    15.   Johnstown,    N.    Y May  30 

Jun.  15.  Webster   City.    la May  23 

Jun.  15.  Burlington,   la..  Adv.  May  30.  Jun.  6.  .  .May  16 

Jun.  17.  Brooklyn.    N.    Y Jun.    8 

Jun.  18.  Cincinnati.  O Jun.    0 

Jun.  IS.  Ingram,  Pa Jun.    6 

Jun.  20.   Washington.   D.    C May  16 

Adv.  Mav  16  to  Jun.  6. 

Jun.  22.  Winona,   Minn Jun.    6 

Jun.  24.  Jersey  Shore,  Pa.,  Adv..  Jun.   6 Jun.    6 

Jun.  26.   Shrevepoit,    La.,  Adv.  May  30,  Jun.  6.  .May  30 

Jun.  29.  Cimlnnntl,    O Jun.    6 

Jun.  —  Little    Uock.    Ark May  30 

Jun.  —  Ballard,  Wash May    9 

Jul.     1.   Geneva.    O May  30 

Greensboro,  N.   C May  30 

BRIDGES. 

Jun.    0.   I'ortage  du  Fort.  Que Jun.    6 

Jun.  10.  Terre  Haute.  Ind.,  Adv.  May  16 May  16 

Jun.  10.   ItushvMIe,    Ind May  23 

Jun.  11.   Mlshawaka.    Ind May  23 

Jun.  12    I'alraer,    Mass Jun.    6 

Jun.  12.   Indianapolis,    Ind Jun.    6 

Jun.  12.  Pekln.   Ill Jan.    6 

Jun.  12.   Belleville,    Ont May  30 

Jun.  15.  New  Philadelphia,  O Jun.    6 

Jun.  15.   Holston,  Va May  30 

Jun.  15.  liurllngton,  la..  Adv.  May  30,  Jun.  6..  .May  16 

Jun.  17.   Wabash,    ind Jun.    6 

Jun.  18.  Shreveport,   La May  30 

Jun.  20.   Marlon,   Ind May  30 

Jun.  22.   Neport,    Ky Jun.    6 

Jun.  22.  Olivet.    S.    D May  16 

Jun.  25.  Columbus,    O Jun.    6 

Jun.  27.  Grand  Kaplds,  Mich..  Adv.  Jun.   6 Jun.    6 

Jul.     1.  Ottawa,   O Jun.    6 

Jul.  10.  Castlewood,   S.   D May    2 

PAVING  AND  ROADMAKING. 

Jun.    8.   Marshalltown.  la Jun.    6 

Jun.    8.   Pittslield,   Mass Jun.    6 

Jun.    8.   Mt.    Holly,    N.    J May  23 

Jun.    8.  Albany,  N.  Y.,  Adv.  May  16  to  30 May  16 

Jun.    9.   Kuflfalo,    N.    Y Jun.    6 

Jun.    9.   Clinton,   la Jun.    6 

Jun.    9.  Milwaukee,   Wis Jun.    6 

Jun.    9.   Binghamton.   N.  Y May  30 

Jun.    9.   Ashland.    Wis May  23 

Jun.  10.  Gettysburg,    Pa Jun.    6 

Jun.  10.   Bowling    Green.    O May  16 

Jun.  10.   West  Hovlston.  Mass.,  Adv.  May  30.  .  .May  30 
Jun.  10.  Washington,  D.  C May  30 

Adv.,  May  30,  Jun.  6. 

Jun.  11.   Bloomington,   HI May  30 

Jun.  13.   Lagrange.    Ill Jun.    6 

Jun.  11.  Newark.  N.  J..  Adv.  May  23,  Jun.  6 May  23 

Jun.  11.  Seymour,    Ind May  16 

Jun.  12.  Napoleon,  O May  30 

Jun.  12.   Bridgeport.    Conn May  23 

Adv.  May  23  to  Jun.  0. 

Jun.  12.   Wauseon,  O May  23 

Jun.  12.   Bloomington,    Ind May  16 

Jun.  13.   Brooklyn,    N.    Y Jun.    6 

Jun.  13.   Scottsburg,    Ind May  30 

Jun.  13.  Cellna,   O.    '. May  30 

Jun.  1 3.   Mt.   Vernon,   Ind May  30 

Jun.  13.  Washington,   D.    C May  30 

Adv.,  May  30,  Jun.  6. 

Jun.  15.  Oswego,   N.   Y Jun.    6 

Jun.  15.   Ansonia,  Conn Jun.    6 

Jun.  15.   Freehold.    N.    J Jun.    6 

Jun.  15.  Burlington,  la..  Adv.  May  30,  Jun.  6.  .May  16 

Jun.  15.  Neptune.    N.    J May  30 

Jun.  15.   Anderson.    S.    C May  23 

Jun.  15.   Houston,  Tex May  23 

Jun.  16.  Camden,   N.    J May  30 

Jun.  16.   Rensselaer.  N.  Y.,  Adv.  May  30,  Jun.  6. May  30 

Jun.  17.   Providence,    R.    I May  30 

Jun.  18.  Cincinnati.    O Jun.    6 

Jun.  20.  Crownpolnt.   Ind Jun.    6 

Jun.  20.   La  Crosse.  Wis Jun.    6 

Jun.  20.   Mt.   Holly,   N.  J Jun.    6 

Jun.  22.  Jasper,    Ind May  30 

Jun.  22.  Bowling   Green,    O May  30 

Jun.  23.   La  Crosse,   Wis May  30 

Jun.  24.  Cincinnati.  O May  30 

Jun.  26.   Indianapolis,    Ind Jun.    6 

Jun.  26.   Shreveport,   La.,  Adv.  May  30,  Jun.  6.  .May  30 

Jnn.  29.  Cincinnati,  O Jun.    6 

Jun.  —  Charlevoix,  Mich May  30 

Jul.     1.  Cleveland.   O Jun.    6 

POWER,  GAS  AND  ELECTRICITY. 

Jun.    8.  Greene,    N.    Y May  30 

Jun.    8.  New  Orleans,  La May  23 

Jun.  10.  Ruston,  La May  30 

Jun.  15.  Vancouver,    B.    C Jun.    6 

Jun.  15.  Fergus    Falls,    Minn Jun.    6 

Jun.  1 5.  Vernal,    Utah    May  16 

Jun.  16.  Buhl,    Minn May  30 

Jun.  18.  Portland,   Ore.,   Adv.  Apr.  18  to  May  2.  Apr.  18 

JuQ.  —  Napoleon.   O May  16 

Jun.  —  North  Yamklll,  Ore Apr.    4 

Jul.     6.  Salem,    Ore Jun.    6 

Sep.    1.  Corona,   Cal May  16 

Toronto.   Ont Jun.    6 

— — . — -   Caledonia,  Minn May  23 

GOVERNMENT  WORK. 

Jun.    8.   Piescott,  Ariz..  Adv.  May  30,  Jun.  6.  .  .May  30 
Jun.    8.  Ft.  Terry,  N.  Y May  23 

Adv.   May  23  to  Jun.  6. 
Jun.    8.   Ft.  Ethan  Allen,  Vt May  23 

Adv.  -May  23  to  Jun.  0. 

Jun.    9.  Washington.  D.  C May  30 

Jun.    9.   St.  Augustine.  Fla.,  Adv.  May  18  to  30. May  16 
Jun.    9.  Iltg.    P.    O.,    Paducah,   Ky May    9 

Adv.   May  9,   16. 

Jun.  10.  JcfTerson   Barracks,  Mo. Jun.    6 

Jun.  10.   New  York,  N.  Y May  16 

Adv.  May  10  to  Jun.  6. 

Jun.  10.   Ft.    Wayne.    Mich May  30 

Jun.lO.   Rapid  (^'ity.   S.   D May  23 

Jan.  10.  St.   Paul.   Minn May    2 

Jun.  11.  Ft.   Howard,  Md May  30 

Jun.  11.  Ft.   Monroe,   Va May  30 

Jun.  11.  Albuquerque.    N.    M May  23 

Jun.  11.   Rock    Island,    III May  23 

Jun.  11.  Bidg.  P.  O..  Paducah,  Ky May    9 

Adv.  May  9.  16. 

Jun.  12.  Lawrence.   Kan May  23 

Jun.  12.  I'hlladelphla,    Pa May  16 


Jun.  13.   Haines.  Alaska    Jun.    6 

Jun.  13.   Annapolis,    Md May  30 

Jun.  15.   Bradford,   R.    I.    Jun.    6 

Jun.  15.  Ft.  Mead,  S.  D Jun.    6 

Jun.  15.   Ft.  Uilev,  Kau.,  Adv.  Jun.  6 Jun.    6 

Jun.  15.   Washington.    U.    C May  30 

Adv.  -May  30,   Jun.  6. 

Jun.  15.   Ft.    Douglas,    Utah May  30 

Jun.  15.   Norfolk,  Va.,  Adv.  May  23,  Jun.  6 May  23 

Jun.  15.  Manila.  P.   I.,  Adv.  Mar.  14  to  May  9.  .Mar.  14 

Jun.  16.  Washington,    D.    C May  30 

Jun.  16.   Roads.   Ft.   Caswell,  N.  C .May  23 

Adv.   May  23,  30. 
Jun.lO.   Hospital.  B't.  Caswell,  N.   C May  30 

Adv.   May  30. 

Jun.lO.   Alexandria.  Va.,  Adv.   May  16,  30 May  16 

Jnn.  1 7.   Washington,   D.   C Jun.    6 

Jun.  17.     Saugatuck.  Mich May  23 

Adv.   May  23  to  Jun.  6. 

Jun.  18.   Koone,    ia May  23 

Jun.  19.   Ft.    Leavenworth,   Kan May  23 

Adv.  May  23  to  Jun.  0. 

Jun.  20.   Charleston,    S.    C May  30 

Jun.  22.   Ft.   Kthan  Allen,  Vt.,  Adv.  Jun.  6....  Jun.    6 

Jun.  22.  Ashland.    Wis Jun.    6 

Jun.  22.  Stillwater,  Minn.,  Adv.  May  23,  30... .May  23 
Jun.  22.  Baltimore.  Md.,  Adv.  May  23  to  Jun.  O'.May  23 
Jun.  22.  New    Haven,    Conn May  23 

Adv.  May  23  to  Jun.  6. 

Jun.  23.   Ft.   I).   A.    Russell.    Wyo May  23 

Jun.  24.  Petoskev,  Mich..  Adv.  May  30,  Jun.  6.  ..May  30- 
Jun.  24.  Tompklhsville,    N.    Y May  23 

Adv.  Mav  23  to  Jun.  6. 
Jun.  25.  Ft.   Ethan   Allen,   Vt May  30 

Adv.   May  30.   Jun.   6. 

Jun.  25.   Leadville.    Colo May  23 

Jun.  26.   Philadelphia,  Pa Jun.    6 

Jun.  26.   Mobile,    Ala May  30 

Jun.  27.   Chl'.ago,  HI.,  Adv.  Jun.  6 Jun.    6 

Jun.  27.  New  Orleans,   La May  30 

Jun.  30.  Philadelphia,  Pa.,  Adv.  May  16,  23... May  16 
Jun.  30.   New  Orleans.  La.,  Adv.  May  9.  16.  .  .  .May    9 

Jul.      1.   Memphis.   Tenn.,   Adv.   Jun.  6 Jun.    6 

Jul.      1.  New  Orleans.    La Jun.    6 

Sep.  14.   Providence,   R.   I May  30 

BUILDINGS. 

Jun.    8.   School,   Thorndlke.   -Mass Jun.    6 

Jun.    8.   School,    Boston,    Mass lun.    6 

Jun.    8.   Hospital,  New  York,   N.  Y -May  30 

Jun.    8.   School,   New    Brighton,   N.    V May  30 

Jun.    8.   School,   Brooklyn.  N.   Y May  30 

Jun.    8.   School,  New  York,  N.  Y May  30 

Jun.    9.   Hospital.  Jamestown,  N.   I^ Jan.    6 

Jun.    9.   I'ub.  Bldgs..  Madison.  Wis Jun.    & 

Jun.    9.   Htg.    School.    McComb,    Miss Jun.    6 

Jun.    9.   School,    Indianapolis.    Ind May  30 

Jun.    9.   Court   house,    lola,   Kan May  30 

Jun.    9.   Librarv,  Franklin.    Ind .May  30 

Jun.    9.  Court  house,  Denlson.  Ia May  23 

Jnn.    9.   Hospital,   Brooklyn,    N.  Y May  23 

Jun.    9.   School.    Akron.    0 May  2a 

Jun.    9.  Dormitories,   Columbus.   O May  23 

Jun.lO.   Library,    Marquette,    Mich Jun.    6 

Jim.  HI.   School,  Indianapolis.   Ind Jun.    6 

Jun.  10.  Courthouse,   Freehold,   N.   J Jun.    ft 

Jun.lO.   School,    St.    Paul,    Minn May  30 

Jun.lO.   School.    Brycelyn,    Minn May  30- 

Jun.  10.   School.  Hankinson,  N.  D May  16- 

Jun.  11.   Pub.    Bldg.,    Guthrie,   Okla.    Ter Jun.    6 

Jun.  12.   Capitol.  Augusta.  Me..  Adv.  May  30.  .  .May  30 

Jun.  12.   Pub.   Bldg.,  New  York,  N.   Y May  30 

Jun.  15.   Church.    Chattanooga,    Tenn Jun.    6 

Jun.  15.   Hospital.  Hamilton,  O Jun.    6 

Jun.  15.   Htg.  School.  Richmond,  S.  I.,  N.  Y.  .  .  Jun.    6 

Jun.  15.  Courthouse,   Crawfordsville,   Ind Jun.    6 

Jun.  15.  Librarv,    Gloversvllle,    N.    Y Jun.    6 

Jun.  15.   Schools,    Findlay.   O May  30 

Jun.  15.   Church.    Rossvllle.   HI May  30 

Jun.  15.   Pub.    Bldg..    Danville,    111 May  30 

Jun.  15.  Bank,  Dunkerton.  Ia May  30 

Jun.  15.  Bank,    Houston,    Tex May  30 

Jun.  15.  School,   Beaumont,   Tex May  23 

Jun.  15.   School.  Cleveland.  O May  23 

Jun.  15.   School.    Scotch    Ridge.    O May  16 

Jun.  16.   Church.    Rockland.    Mich Jun.    6 

Jun.  16.   School,  Hempstead.  N.  Y.,  Adv.May  30. May  30 

Jun.  16.  Jail,   etc..   Two  Harbors,   Minn May  30 

Jun.  16.   School,   Bayonne.   N.   J May  30 

Jun.  16.   Hospital.   Los  Angeles,   Cal May  23 

Jun.  16.   School,  Bedford,  Ind May    2 

Jun.  17.  Gymnasium,  etc..  Grand  Forks,  N.  D.  .  Jun.    6 

Jun.  18.   School.  Martins  Ferry.  O Jun.    6 

Jun.  18.   Citv  Hall,  etc.,   Hot  Springs,    Ark.... Jun.    6 

Jun.  18.  School,  Dayton,  O May  30 

Jun.  18.  Pub.  Bldg..  Sandusky.  O May  23 

Jun.  20.  Hotel.  Baton  Rouge,  La Jun.    6 

Jun.  20.   School.    St.    Charles.    Ill Jun.    6 

Jun.  20.   Pub.   Bldg..  Providence,  K.  I Jun.    6 

Jun.  22.   School.  Cleveland.  O Jun.    6 

Jun.  22.  Hospital,  New  York,   N.   Y Jun.    6 

Jun.  22.  Church.  Topeka,  Kan May  30 

Jun.  22.  Fire  Station.  Houston.  Tex -May  16 

Jun.  24.   Infirmary.    Dayton.    O .Tun.    6 

Jim.  25.  Hospital  Boiler  Plant,  Indianapolis,  Ind.. 

Adv.  Jun.  6   Jun.    6 

Jun.  25.  Church,  Granville,  N.  Y Jun.    6 

Jun.  29.   School,  Glenville,  O Jun.    6 

Jun.  30.   School,  Plalnvlew,  Minn Jun.    6 

Jun.  —  Hotel,    La    Crosse.    Wis May  23 

Jul.     1.  Library.  BInghamton,  N.  Y Jun.    6 

Adv.  Jun.   C. 

Jul.     1.  Court   house,   Boonville.    Ind May  30 

Jul.     1.  Court   house,   CarnesvlIIe,   Ga May  30 

Jul.     8.  Jail.  Napoleon.  N.  D May    2 

,Tul.  13.  Court   House,   La    Grange,  Ga May    9 

Jul.    —  Jail,    Jackson.    Miss Jun.    6 

MISCELLANEOUS. 

Jun.    9.  Ditch.  Nevada,   la May  16 

Jnn.  10.   F.l.    Kv.    Work.    Plttsfield,    Mass Jun.    6 

Jnn.  10.   (iarb.    Disp..  Terra   Haute.   Ind Jun.    6 

Jun.  10.   Dredging,    Brooklyn.    N.    Y May  30 

Jul.   10.  Ditch,    etc..    Reaidstown.    Ill May  23 

Jun. 11.  Subway   Work,   Montreal,   Que Jun.    6 

Jun.  11.   Supplies,  Brooklyn.  N.  Y May  30 

Jun.  12.  Garbage.  St.  Joseph.  Mo May  16 

Jnn.  15.  Dredging,  etc.,  New  York,  N.  Y Jun.  .  8 

Jun.  15.  St.  Ry.  franchise.  Los  Angeles,   Cal..  May  30 

Jun.  15.  Garb.   Dlsn..   Shreveport,   La May  30 

Jun.  22.   St.   Ry..  Sidney.  O Jun.    6 

Jun.  29.  Ditch,  Jefferson.   Ia Jun.    6 

Jun.  30.  R.  R.,  Denver.  Colo Jun.    6 

Jul.    —  Levee.  West  Memphis.  Ark Jun.    6 

Jul.    —  Removal  of  earth.  Camden.  N.  J May  30 

•   El.   Rv.   work.   Columbia.    Mo May  30 

May    2,  '04.  Ji.  R.,  Oodnadatta.  So.  Australia.  .Feb.  21 
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Timber  as  a  Structural  Material. 


The  extensive  development  of  iron  or  steel  and 
masonry  in  their  various  classes  has  been  so  rapid 
and  has  covered  such  large  fields  that  not  only 
the  amount  of  timber  used  for  structural  pur- 
poses at  the  present  time  is  lost  sight  of,  but 
also  the  importance  of  its  continued  growth  and 
development  as  a  useful  structural  material. 
The  forest  supplies  of  this  country  were  origin- 
ally so  abundant  and  so  useful  in  a  great  va- 
riety of  ways  that  they  were  cut  and  brought 
to  market  with  a  lavish  wastefulness  which 
should  never  have  been  tolerated  and  which 
should  have  been  checked  long  ago.  The 
obvious  importance  of  iron  or  steel  and  ma- 
sonry and  the  present  unavailability  of  timber 
in  nearly  all  impressive  engineering  structures 
have  created  a  widespread  idea  that  timber  as  a 
structural  material  is  of  comparatively  small 
value.  As  a  matter  of  fact  it  would  be  difBcult 
to  find  any  impression  more  unwarranted  or 
more  erroneous. 

This  latter  statement  finds  a  demonstrable 
justification  in  the  numerous  lumber  interests 
that  are  centered  about  the  various  large  cities 
in  the  United  States  and  in  the  further  fact 
that  no  matter  how  small  the  town  the  lumber 
business  in  It  is  an  important  factor  and  takes 
prominence  among  the  business  interests  cater- 
ing to  the  needs  of  the  community.  In  addi- 
tion, however,  to  all  the  many  and  varied  struc- 
tural uses  of  timber  wherever  a  town  or  village 
or  city  may  be  found  throughout  the  entire 
country,  not  less  than  about  175,000  feet  boftrd 


measure  are  required  on  the  average  for  the  ties, 
bridges,  telegraph  poles  and  other  structures 
for  every  mile  of  new  single  track  railroad 
built,  and  not  far  from  one-sixth  of  that  amount 
for  the  renewals  or  maintenance  of  every  mile 
of  single  track  railroad.  There  is  such  a  small 
amount  of  railroad  track  in  this  country  laid 
with  steel  ties  that  the  preceding  estimates  may 
be  without  reasonable  error  applied  to  all  the 
railroads  of  this  country,  amounting  approxi- 
mately to  260,000  miles. 

The   significance   of  these   figures   was    well 
brought  out  by  two  papers  read  before  the  New 
York  Railroad  Club  at  the  meeting  of  April  17 
by  Professors  H.  von  Schrenk  and  B.  E.  Fernow, 
on  "The  Use  of  Timber  by  Railrrcris  and  Its  Re- 
lationship to  Forestry"  and  "Railroad  Interests 
in    Forest   Supplies."      These   papers   were   de- 
voted particularly  to  the  economic  interests  of 
railroads  in  the  preservation  of  the  forest  lands 
of    this   country,    hut   the     fundamental     ideas 
underlying  the  treatment  of  the  general  subject 
are  far  wider  in  their  scope  than  their  authors 
perhaps  intended.      They   show   what   vast  de- 
mands are  made  upon  our  timber  supplies  by 
railroads   only,    and    what   may    be    sources   of 
income  from  timber  to  those  railroad  compa- 
nies.    The  authors  of  these  papers  further  show 
how  by  judicious  care  of  our  forests,  including 
Intelligent  and  systematic  cutting,  it  is  possible 
not  only  to  prolong  indefinitely  our  timber  sup- 
ply but  also  to  make  it  of  profit  both  to  the 
owners  of  the  timber  lands  and  to  the  railway 
companies.      While   these    matters    are    of     a 
purely  engineering  character  the  preservation 
of  our  timber  supplies  by  the  proper  manage- 
ment and  development  of  forests  would  serve 
far  broader  engineering  purposes.     There  is  no 
reason  to  believe  that  the  legitimate  demands 
for  timber  Will  ever  be  any  less  than  they  are 
now.      Indeed,   with    the   general   extension   of 
engineering  construction  the  demands  for  timber 
will  grow  wider  and  become  of  greater  volume 
in  spite  of  the  fact  that  in  certain  constructions 
iron    or    steel    and    masonry    may    displace    it. 
There   are   few    engineering    constructions     Of 
great  magnitude  in  which  the   best  classes  of 
timber,  such  as  long  leaf  yellow  pine,  Oregon 
pine,  or  even  spruce,  to  say  nothing  of  other 
timbers  frequently  required,  are  not  demanded 
in  considerable  quantities.      In  certain  founda- 
tion  work   large  amounts  of  our  best  timbers 
are  needed,  and  at  the  present  time  nothing  can 
lake  their  places  without  great  sacrifice  of  econ- 
omy.    It  is  a  matter,  therefore,  of  the  greatest 
practical  interest  to  engineers  and  for  certain 
reasons   to   engineering   students   to   give   this 
matter  of  reasonable  timber  protection  careful 
thought,   and   of   such   a    kind    as    to   make   it 
effective  in  time  to  save  for  useful  purposes  the 
remaining  forests  yielding  structural  timber. 

Both  Professors  von  Schrenk  and  Fernow 
indicated  in  their  papers  not  only  why  our  for- 
est management  should  be  improved  but  also 
how  our  railroad  companies  could  make  it  to 
their  financial  interest  to  do  so.  More  broadly 
speaking,  it  is  the  duty  of  our  institutions  of 
lear|iing,  particularly  those  in  which  profes- 
sional courses  of  engineering  study  are  found, 
to  make  forest  development  and  the  cutting  and 
treatment  of  structural  timbers  subjects  of  in- 
ielligent  study,  so  that  engineers  may  be  quali- 
fied to  aid  effectively  in  the  shaping  of  public 
sentiment  toward  the  conservation  of  one  of  the 
most  important  engineering  supplies  at  our 
command.  But  few  universities  have  yet  taken 
up  the  subject  of  forestry,  but  the  active  sup- 
port of  such  work  in  at  least  a  few  of  our  most 
advanced  institutions  of  learning  is  certainly 
encouraging.  Without  good  structural  timber 
engineers  would  lose  one  of  their  most  valuable 
resources  in  many  lines  of  construction,  and  it 
Is  for  thero  as  professional  men  to  aid  In  their 


capacity  as  such  toward  a  business-like  and 
effective  administration  of  forest  supplies  for 
the  future. 


The   Development  of   the   Commerce  of 
the  Great  Lakes. 


It  was  most  appropriate  that  the  subject 
chosen  for  the  presidential  address  at  Asheville, 
this  week,  before  the  American  Society  of  Civil 
Engineers,  was  the  development  of  the  Com- 
merce of  the  Great  Lakes.  No  one  has  taken 
a  more  useful  and  responsible  part  in  this  great 
work  than  Mr.  Noble,  although  the  extent  that 
the  shipping  industry  is  indebted  to  him  is  not 
recognized  as  it  deserves.  It  is  desirable  to 
state  this  so  clearly  because,  although  the  great 
works  at  Sault  Ste.  Marie  set  the  gauge  to 
which  all  improvements  throughout  the  lakes 
were  planned,  Mr.  Noble  nowhere  indicates  that 
in  their  design  and  construction  he  played  a 
leading  role,  while  his  studies  as  a  member  of 
the"  Deep  Water  Ways  Commission  contributed 
very  largely  to  the  value  of  its  investigations. 
The  early  days  of  commerce  on  the  Great 
Lakes  were  infiuenced  by  the  lack  of  any  navi- 
gable waterway  around  St.  Mary's  Rapids  and 
from  Lake  Erie  to  the  seaboard.  It  is  true  that 
in  an  enclosure  adjoining  the  offices  of  the  Con- 
.solidated  Lake  Superior  Company  at  Sault  Ste. 
Marie,  Ont.,  there  ai€  carefully  preserved  the 
remains  of  a  lock  built  about  1798  to  assist  the 
passage  of  bateaux  around  the  rapids.  This 
lock  had  a  lift  of  only  9  feet,  but  half  the  fall 
of  the  rapids,  and  the  remainder  of  the  passage 
was  by  portage  with  ox  teams.  The  lock  was 
of  little  importance,  however,  as  the  commerce 
passing  through  it  was  solely  the  fur  trade  with 
the  Indians,  and  its  destruction  in  1814  by 
American  troops  was  without  influence. 

The  first  great  step  in  the  development  of  the 
Great  Lakes  shipping  followed  the  opening  of 
the  Erie  Canal.  In  a  part  of  the  address  note- 
worthy for  its  concise  clearness,  Mr.  Noble 
shows  how  absolutely  impossible  the  develop- 
ment of  the  Northwest  would  have  been  at  that 
time  without  the  cheaper  transportation 
afforded  by  the  canals.  A  few  months  before 
the  inauguration  of  construction  on  the  Erie 
Canal,  a  committee  of  the  New  York  legislature 
reported  that  the  cost  of  transportation  from 
Buffalo  to  Montreal  was  $30  a  ton  and  the 
charges  on  the  return  route  from  $60  to  $75. 
The  expense  of  transportation  from  Buffalo  to 
New  York  was  stated  to  be  $100  per  ton  and  the 
length  of  passage  twenty  days.  Thirty-five 
years  later  Mr.  Israel  P.  Andrews  commented 
on  these  rates  in  the  following  forcible  words: 
"Upon  the  very  route  through  which  the  heav- 
iest and  cheapest  products  of  the  West  are  now 
sent  to  market,  the  cost  of  transportation 
equaled  nearly  three  times  the  market  value  of 
wheat  in  New  York;  six  times  the  value  of 
corn;  twelve  times  the  value  of  oats;  and  far 
exceeded  the  value  of  most  kinds  of  cured  pro- 
visions." 

The  consequences  of  the  construction  of  the 
Erie  Canal,  at  first  only  a  little  dit^  4  feet  deep 
and  28  feet  wide  on  the  bottom,  >ivere  momentous 
in  the  development  of  the  central  states.  In 
fifteen  years  the  tonnage  increased  from  2,450 
to  55,180  tons,  and  soon  after  the  expiration  of 
this  period,  about  1840,  the  rate  of  development 
began  to  rise  in  a  marvelous  manner.  Steam 
vessels  for  passenger  service  were  placed  in 
commission  which  were  not  equalled  until  re- 
cently in  their  speed  or  elegance,  but  the  open- 
ing of  the  Lake  Shore  Railroad  caused  them  to 
be  abandoned. 

Up  to  1836,  the  direction  of  grain  shipments 
through  the  Straits  of  Mackinaw  was  toward 
the  West.  In  that  year  the  first  cargo  of  grain 
tro'm  Lake  Michigan  was  received  at  Buffalo, 
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and  by  1840  this  traffic  had  become  securely 
established.  Chicago  quickly  took  first  place 
as  a  shipping  point,  its  shipments  increasing 
from  10.000  bushels  in  1840  to  upward  of  28,000, 
000  in  1860.  The  present  grain  movement  of 
the  Lakes  is  about  200,000,000  bushels  annually. 
In  recent  years,  however,  this  movement,  once 
the  largest  item  in  Lake  commerce,  has  taken  a 
place  second  in  importance  to  iron  ore  from  the 
Lake  Superior  ranges. 

The  portion  of  the  address  relating  to  the 
development  of  the  enormous  commerce  from 
Lake  Superior  is  one  01  great  importance,  be- 
cause Mr.  Noble,  whose  work  at  Sault  Ste. 
Marie  was  largely  instrumental  in  making  it  a 
possibility,  emphasizes  the  unusual  conditions 
which  make  the  total  tonnage  so  large  now  and 
will  tend  to  make  it  smaller  ultimately. 

The  first  demand  for  a  ship  canal  around  St. 
Mary's  Falls  came  from  parties  interested  in  the 
important  fisheries  in  Lake  Superior.  Nothing 
was  done,  however,  until  the  copper  and  iron 
mining  corporations  attained  such  prominence 
that  such  an  outlet  for  the  shipping  of  Lake 
Superior  became  imperative.  The  opening  of 
the  first  canal  marked  a  stage  in  the  develop- 
ment of  Lake  commerce  hardly  less  important 
than  the  opening  of  the  Erie  Canal  thirty  years 
before,  not  only  because  of  the  traffic  through 
it,  which,  Mr.  Noble  is  careful  to  state,  increased 
but  slowly,  but  because  it  fixed  for  many  years 
the  depths  to  be  obtained  in  the  Lake  harbors 
and  channels,  and,  consequently  the  dimensions 
of  vessels  and  the  cost  of  transportation.  In 
fact,  the  locks  at  St.  Mary's  Falls  may  be  termed 
the  gauge  to  which  all  other  improvements  in 
harbors  and  channels  are  built.  The  increase 
in  commerce  through  these  locks  and  the  im- 
proved waterways  has  been  hardly  comprehen- 
sible from  the  mere  figures  and  has  led  to  the 
construction  of  new  American  and  Canadian 
locks  whose  features  were  briefly  described  in 
the  address. 

The  Detroit  River,  undoubtedly,  carries  more 
tonnage  than  any  other  navigated  channel  in 
the  world,  the  freight  tonnage  being  estimated 
at  40,000,000  to  50,000,009  per  year.  St.  Mary's 
River,  with  its  freight  tonnage  of  nearly  36,000,- 
000  in  1902,  may  be  the  second.  Of  the  leading 
articles  transported,  grain  receipts  at  Buffalo 
increased  nearly  300  per  cent,  from  1884  to 
1898,  the  receipts  there  in  the  year  last  named 
being  nearly  270,000,000  bushels,  or  about  7,000,- 
000  tons.  The  coal  movement  is  somewhat 
greater,  while  the  movement  of  iron  ore  is  three 
or  four  times  as  much  as  either.  Several  les- 
sons of  importance,  in  the  design  of  ship  canals, 
are  taught  by  experience  with  these  waterways, 
which  are  peculiarly  applicable  to  the  project 
for  an  Isthmian  Canal. 

One  of  these  lessons  is  that  a  very  large 
traffic  can  be  carried  through  a  canal  with 
locks.  During  the  navigation  season  of  1894, 
embracing  234  days,  a  tonnage,  of  16,800,000 
tons,  net  register,  was  passed  through  a  single 
lock,  the  vessels  averaging  less  than  940  tons 
each.  During  the  last  season,  of  264  days,  the 
net  regristered  tonnage  passed  through  the  triple 
system  of  lockage  was  nearly  32,000,000  tons,  the 
vessels  averaging  1,410  tons;  of  this  tonnage 
upward  of  22,000,000  passed  through  one  of  the 
three  locks.  In  the  two  months  of  July  and 
August  the  tonnage  through  the  St.  Mary's  Falls 
Canal  was  almost  exactly  equal  to  the  tonnage 
through  the  Suez  Canal  during  the  entire  pre- 
vious year,  allowance  being  made  for  difference 
in  methods  of  measurement. 

A  second  lesson  is  that  a  canal  with  locks 
operated  carefully  is  a  safe  waterway,  aa  far 
as  the  locks  are  concerned.  It  is  not  necessary 
to  give  the  space  to  this  consideration  that  its 
Importance  seems  to  warrant,  for  the  proof  can 


be  summed  in  a  single  sentence.  During  the 
forty-eight  years  since  the  opening  of  the  St. 
Marys  Falls  Canal  to  navigation  the  stoppages 
at  locks  have  probably  not  averaged  two  days 
per  year,  or  one  day  for  3,000,000  tons  passed. 
With  locks  in  duplicate,  the  stoppages  of  navi- 
gation are  almost  nil. 

The  third  lesson  is  the  importance  of  a  wide 
channel.  The  unfortunately  narrow  width 
adopted  for  the  Suez  Canal,  only  about  half  that 
originally  intended,  but  made  necessary  to  pre- 
vent the  cost  exceeding  twice  the  estimate,  has 
been  a  harmful  precedent.  It  has  been  in- 
creased there,  and  will,  doubtless,  be  further  in- 
creased as  traffic  increases.  In  the  channels 
conpecting  the  Great  Lakes,  where  300  feet 
width  was  generally  first  adopted  for  the  20 
feet  navigation,  the  width  is  being  increased 
to  600  feet  or  more,  and  the  principle  is  adopted 
that  the  width  of  channel  should  be  greater 
than  the  length  of  the  largest  ship.  This  prin- 
ciple may  be  considered  applicable  generally 
where  currents  are  strong,  the  traffic  great,  and 
the  cutting  not  too  deep. 

The  freight  on  the  Lakes  consists  mainly  of  a 
few  items,  and  facilities  for  handling  them  have 
reached  a  greater  degree  of  efficiency  than  any- 
where else.  Iron  ore  is  loaded  from  pockets  in 
lofty  piers  and  fails  directly  into  the  hold  of 
the  ship.  The  ore  piers  have  now  a  storage 
capecity  of  nearly  1,000,000  tons.  During  the 
last  season  a  ship  received  its  full  load  of  5,290 
tons  In  68  minutes,  through  nineteen  hatches. 
The  equipment  for  unloading  is  almost  equally 
perfect,  a  cargo  of  5,300  tons  having  been  un- 
loaded in  3  hours  and  45  minutes.  Coal  is 
loaded  from  cars  at  the  rate  of  1,000  tons  per 
hour.  The  use  of  elevators  in  loading  and  un- 
loading grain,  mainly  a  development  of  Lake 
commerce,  is  too  well  known  to  need  further 
reference. 

It  should  not  be  understood  that  these  periods 
represent  averages,  or  define  the  stay  in  ports. 
Ore-carrying  ships  require  from  one-half  to  one 
day  in  the  receiving  port  and  about  three  days 
in  the  discharging  port,  getting  a  dock  and  un- 
loading; coal-carrying  ships  require  about  one 
day  more  at  each  end  of  the  route.  Grain  ships 
require  about  one  day  in  the  receiving  port  and 
two  in  the  discharging  port.  There  is  still 
room  for  improvement  in  port  facilities  in  Mr. 
Noble's  opinion. 

The  most  remarkable  feature  of  Lake  com- 
merce is  the  marvelous  development  of  the  min- 
ing and  shipment  of  iron  ore.  In  1888  it  ex- 
ceeded 5,000,000  tons  for  the  first  time.  It 
doubled  in  the  next  seven  years  and  again  dou- 
bled in  the  next  six  years,  passing  20,500,000 
tons  in  1901.  In  that  year  the  Lake  Superior 
mines  furnished  74  per  cent  of  the  entire 
amount  produced  in  the  United  States.  In  1902 
the  output  was  increased  by  7,000,000  tons,  mak- 
ing a  total  of  27,500,000  tons,  which  was  equal 
to  the  total  output  during  the  thirty  years  from 
the  first  shipment  to  1885,  while  the  increase 
alone  was  greater  than  the  entire  output  of 
any  year  previous  to  1889.  While  the  output  In 
the  United  States  at  large  doubled  betweert  the 
years  1888  and  1901,  the  production  of  the  Lake 
Superior  mines  quadrupled  during  the  same 
period,  furnishing  nearly  all  the  increase  in  the 
ore  production  of  the  country. 

From  the  study  of  Lake  navigation  some  gen- 
eral principles  governing  cheap  transportation 
were  deduced  by  Mr.  Noble  which  will  be  appli- 
cable to  other  places. 

1.  For  the  cheapest  water  transportation 
there  must  be  adequate  depth  in  the  channels, 
so  that  large  ships  can  be  used.  Freight  rates 
on  Iron  ore  from  Lake  Superior  to  Lake  Erie 
ports  were,  during  prosperous  years,  about  $2 
per  ton  when  the  limiting  depth  was  15  feet  and 


less  than  $1  with  the  present  limiting  depth  of 
19  feet. 

2.  There  must  be  adequate  facilities  for  han- 
dling cargo,  so  that  the  delay  in  port  may  be  re- 
duced to  a  minimum.  The  Lake  ports  have 
probably  the  best  facilities  existing  anywhere, 
and  these  are  important  factors  in  the  low 
freight  rates  which  obtain,  notwithstanding  the 
tacts  that  the  vessels  lie  up  4  or  5  months  dur 
ing  the  year,  and,  during  the  season  of  naviga- 
tion, make  short  voyages  compared  with  sea- 
going ships. 

3.  Different  classes  of  freight  require  different 
rates  of  speed.  Lake  ships  carrying  package 
freight,  some  of  it  perishable,  some  of  high 
value,  run  12  to  14  miles  per  hour,  but  tor  those 
carrying  ore  a  speed  of  10  to  12  miles  has  been 
found  more  economical,  conforming  closely  to 
the  usual  speed  of  tramp  ships  on  salt  water. 

4.  Transhipment  must  be  avoided  as  far  as 
possible.  The  Erie  Canal,  with  its  7-foot  navi- 
gation and  transhipment  at  Buffalo,  has  shown 
a  steadily  decreasing  business  in  the  transporta- 
tion of  vegetable  foods,  and  in  1900  carried  only 
one-third  as  much  as  18G9,  and  only  one-fifth  of 
the  amount  in  the  maximum  year,  1880.  The 
Welland  Canal  has  barely  held  its  own  during 
the  same  period,  although  its  depth  has  been 
increased  from  9  to  14  feet.  The  New  York 
Central  and  Erie  Railroads  increased  their  ton- 
nage in  this  class  of  freight  six  times  during 
the  same  period. 

The  fourteen-foot  navigation  of  the  St. 
Lawrence  to  Montreal,  completing  this  navi- 
gation from  the  Lakes  to  tide-water  and  to  sea- 
going ships,  has  been  opened  too  recently  to 
predict  its  consequences  safely.  It  still  lacks 
the  necessary  terminal  facilities  at  Montreal, 
but  neither  this  lack,  nor  the  hazardous  naviga- 
tion of  the  Lower  St.  Lawrence,  from  Montreal 
to  the  Atlantic,  has  prevented  a  great  increase 
In  the  receipts  of  grain  at  Montreal  by  rail. 

5.  The  prime  requisite,  after  all,  for  cheap 
transportation  is  the  existence  of  great  natural 
resources  in  the  tributary  districts.  So  much 
misleading  discussion  of  the  benefits  of  water 
routes  has  been  indulged  in,  in  recent  years,  Mr. 
Noble  stated;  such  broad  inferences  have  been 
drawn  from  the  traffic  through  the  St.  Marys 
Falls  Canals  as  to  results  to  be  expected  from 
the  opening  of  other  waterways,  that  it  seems 
necessary  to  state  this  truism  seriously.  The 
freight  tonnage  through  these  canals  consists 
almost  entirely  of  a  few  articles;  first  of  these 
is  iron  ore,  which  in  1902  was  67  per  cent,  of 
the  total;  next  is  coal,  13  per  cent.;  then  flour 
and  grain,  10  per  cent.;  then  lumber,  6  per 
cent;  these  four  articles  making  96  per  cent, 
of  the  total.  In  the  natural  course  of  events  the 
iron  ore  and  lumber  will  be  exhausted;  but  for 
their  accidental  and  temporary  existence,  the 
traffic  would  not  be  more  than  27  per  cent,  of 
its  present  amount;  and  doubtless  even  less  than 
this  because  the  development  of  these  two  arti- 
cles has  powerfully  promoted  the  development 
of  others.  The  lumber  shipments  will  soon 
diminish  and  before  many  years  will  practically 
cease. 

The  ore  shipments  will  reach  a  much  higher 
amount  than  the  present  before  the  decline, 
which  is  inevitable,  sets  in.  In  the  meantime 
the  shipments  of  coal  and  of  agricultural  and 
manufactured  products  will  increase,  and,  pos- 
sibly, after  the  exhaustion  of  the  ores  the  traffic 
may  remain  as  large  as  at  present  or  even  be- 
come much  greater.  However  this  may  be,  it  is 
clear  that  the  present  development  is  due  to  a 
combination  of  agricultural  and  mineral  re- 
sources not  found  anywhere  else  in  the  world, 
and  to  a  spirit  of  daring  enterprise  and  restless 
energy  hardly  paralleled  in  the  history  of  Indus- 
trial effort. 


June  13,  1903. 
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A  Third-Rail  Interurban  Railroad. 


Within  very  recent  years  many  miles  of  sur- 
face and  elevated  railway  for  passenger  traffic 
have  been  equipped  for  operation  electrically  by 
means  of  the  third  rail.  This  method  of  opera- 
tion, however,  is  not  yet  so  old  that  a  35-mile 
double-track  third-rail  line,  built  and  equipped 
for  carrying  freight  as  well  as  passengers,  has 
not  a  great  deal  of  interest  for  even  those  engi- 
neers who  are  most  advanced  in  this  line  of 
traflBc.  There  are  many  details,  of  the  equip- 
'  ment  and  operation  of  such  roads  which  are  yet 
in  a  measure  unsettled,  and  many  of  these  prob- 
lems can  be  finally  solved  only  by  aid  of  prac- 
tical trials  in  service.  For  these  reasons  addi- 
tional engineering  importance  attaches  to  the 
Lackawanna  &  Wyoming  Valley  Railroad,  in 
the  anthracite  coal  region  of  Pennsylvania,  of 
which  a  brief  and  general  preliminary  descrip- 
tion is  published  elsewhere  in  this  issue.  As 
the  chief  engineers  of  the  road  are  closely  con- 
nected with  one  of  the  great  electrical  equip- 
ment manufacturing  corporations,  which  latter 
in  turn  is  financially  interested  in  the  property, 
it  is  reasonably  to  be  expected  that  some  things 
will  be  pretty  thoroughly  tried,  and  some  les- 
sons will  be  learned  of  which  immediate  advan- 
tage will  be  taken. 

Besides  this  interest  for  what  may  be  termed 
its  experimental  value,  and  for  its  engineering 
features,  this  railroad  is  an  exemplification  nf 
an  especially  interesting  phase  of  advanced 
engineering  practice;  namely,  the  recognition 
of  a  public  need;  the  inception  and  development 
of  a  project  for  meeting  the  need,  and  the  com- 
plete creation  of  the  property  required.  Talent 
of  this  order  is  in  demand  not  only  in  private 
practice  and  in  the  corps  of  great  railroad  and 
industrial  corporations,  but  also  in  the  public 
service.  It  is  the  same  kind  of  ability  that  fits 
a  man  to  foresee  a  community's  need  for  a 
water  supply;  to  originate  and  further  the  nec- 
essary legislation;  to  select,  after  suitable  ex- 
amination, the  proper  source  of  supply,  and  to 
plan  the  works  and  superintend  their  construc- 
tion, as  is  necessary  to  perceive  an  opportunity 
for  the  construction  of  a  paying  line  of  rail- 
road, to  promote  the  project  and  to  bring  the 
completed  property  into  physical  being.  The 
personal  equipment  for  such  achievements  is  to 
be  gotten  from  broad,  active  experience  and 
Contact  with  men  of  many  stations  in  life, 
rather  than  from  books,  although  knowledge  of 
technical  facts  is  also  necessary. 


•The   Union   Engineering   Building,    New 
York. 


On  account  of  the  wide  interest  that  attaches 
to  the  proposed  Union  Engineering  Building  in 
New  York  City,  The  Engineering  Record  pre- 
sents the  following  telegraphic  report  of  the 
action  of  the  American  Society  of  Civil  Engi- 
neers, at  its  meeting  at  Asheville,  N.  C,  this 
week.  It  resolved  that  the  Board  of  Direction 
be  authorized  to  ascertain  whether  suitable  ac- 
commodations can  be  obtained  for  the  Society 
in  the  proposed  new  building,  with  provisions 
for  future  needs,  and  also  to  make  such  investi- 
gations and  hold  such  conferences  as  may  bo 
necessary  on  advisability  of  the  acceptance  of 
Mr.  Carnegie's  proposition  by  the  Society.  It 
was  also  resolved  that  the  Board  of  Direction 
be  authorized  to  co-operate  to  this  end  with  the 
other  organizations  concerned,  and  that  it  be  re- 
quested, provided  it  is  satisfied  that  suitable  ac- 
commodations can  be  obtained  and  that  accept- 
ance of  the  proposition  is  otherwise  practicable, 
to  send  members  of  the  Society  a  letter  ballot, 
by  means  of  which  direct  expression  of  the 
wishes  of  the  Society  in  the  matter  may  be  se- 


cured, and  to  accompany  such  ballot  by  state- 
ment of  the  reasons  for  and  against  uniting  In 
the  scheme  with  the  other  organizations.  It 
was  resolved  that  the  Board  of  Direction,  In 
case  a  majority  of  the  members,  as  shown  by 
the  letter  ballot,  are  in  favor  of  uniting  with 
the  other  organizations,  is  authorized  to  pro- 
ceed in  behalf  of  the  Society  in  carrying  out  the 
project.  It  was  also  voted  that  the  letter  ballot 
provided  in  the  foregoing  resolution  should  be 
presented  to  the  Society  with  the  usual  sixty 
days'  notice  and  an  opportunity  for  discussion 
at  the  next  annual  meeting. 


Notes. 

Centrifugal  Pumps  for  Elevator  Service  are 
in  use  in  the  Equitable  Building,  Atlanta,  Ga. 
There  are  four  hydraulic  elevators  with  the 
traveling  sheaves  placed  horizontally  in  the 
basement,  supplied  from  the  usual  pressure 
tank  in  which  a  pressure  of  130  pounds  is 
maintained.  Two  No.  5  Worthington  turbine 
pumps  are  ordinarily  employed,  connected  in 
series  so  that  the  discharge  from  one  is  passed 
to  the  other,  and  each  is  driven  by  a  80-horse- 
power  220-volt  Westinghouse  direct-current 
motor,  running  at  1,350  revolutions  per  minute. 
A  smaller  unit,  driven  by  a  General  Electric  2- 
horse-power  motor,  supplies  the  house  system 
under  a  pressure  of  65  pounds.  For  the  air 
pressure  in  the  elevator  pressure  tank,  there  is 
a  Worthington  3x4-inch  duplex  pump,  belt 
driven,  with  a  tightener  from  a  7iA-horse-power 
General  Electric  motor  on  the  same  bed  plate 
with  it.  There  is  also  a  4x8-inch  Worthington 
triplex  pump  for  safe  lifting  and  a  8xl2x20x9x- 
15-inch  Worthington  triple  expansion  duplex 
steam  pump,  now  held  as  a  relay  to  the  electric 
pumps  for  the  general  elevator  system. 

The  Installation  of  Meters  throughout  the  en- 
tire city  is  recommended  in  the  report  for  1902 
of  Mr.  W.  N.  Calkins,  superintendent  of  the 
water  department  of  Rockford,  111.,  who  states 
that  the  per  capita  pumpage  is  125.8  gallons. 
The  city  contains  3,887  taps,  of  which  395  are 
metered,  and  the  revenue  per  metered  tap  is 
$26.96  while  that  per  unmetered  tap  is  J8.41. 
Mr.  Calkins  states  that  the  daily  pumpage  of 
2,933,400  gallons  is  fully  50  per  cent,  in  excess 
of  what  it  would  be  under  an  entire  meter  sys- 
tem, and  that  the  fuel  bill  could  be  reduced  from 
35  to  45  per  cent,  with  all  taps  metered.  He 
believes  that  two  years  should  be  taken  to  make  . 
the  full  change,  the  commercial  and  manufac- 
turing portions  of  the  city  being  metered  first, 
and  that  all  meters  should  be  owned  and  main- 
tained by  the  city.  A  thorough  house  to  house 
inspection  is  recommended  for  a  revision  of  the 
water  rates,  and  attention  is  called  to  the  need 
of  tests  to  find  out  what  electrolytic  action  is 
taking  place  in  the  water  mains. 

The  Wear  of  Brick  and  Asphalt  pavements  is 
mentioned  in  the  last  report  of  City  En- 
gineer Robert  Hooke,  of  Chattanooga 
Tenn.  Chestnut  Street  and  McCallie  Ave- 
nue were  both  paved  in  1891,  the 
one  with  brick  and  the  other  with  asphalt. 
The  traffic  in  each  case  has  been  mainly  along 
an  18-foot  strip  in  the  center  of  the  roadway. 
With  the  brick  pavement,  on  the  9  feet  each 
side  of  this  central  strip  there  has  been  no  con- 
siderable wear  and  no  observable  deterioration 
from  weather  exposure.  In  the  central  portion, 
however,  there  are  now  innumerable  depres 
sions  from  %  to  1%  inches  in  depth,  which  ren 
der  the  pavement  so  rough  that  vehicles  ar^ 
now  driven  more  to  the  sides.  On  the  othei 
hand,  the  asphalt  pavement  has  received  more 
repairs  on  the  sides  than  in  the  middle.    There 


are  innumerable  cracks  along  the  sides  and  the 
failure  of  the  asphalt  there  has  resulted  almost 
entirely  from  disintegration.  The  middle  por- 
tion is  almost  free  from  cracks,  and  the  repairs 
which  have  been  made  necessary  there  have 
been  due  to  the  traffic,  the  thickness  of  the 
asphalt  having  been  reduced  to  about  one-half 
of  that  on  the  less  used  sides.  While  these  re- 
sults are  interesting  they  are,  of  course,  of 
little  definite  value  without  more  complete  in- 
formation concerning  the  pavements  than  thq 
report  furnishes. 

A  Novel  Method  of  Road  Construction  is 
being  carried  on  at  WeavervlUe,  Cal.,  where  a 
natural  bank  of  quartzite,  ready  broken  by 
nature  is  hydraulicked  down  on  to  the  road- 
way in  flumes.  The  road  on  which  this  re- 
markable piece  of  macadamizing  is  done  is 
about  two  miles  long,  on  the  side  of  Oregon 
Mountain.  Above  it  is  a  bank  of  quartzite,  or 
broken  rock  about  5  feet  high,  the  pieces  of 
stone  ranging  in  size  from  %  inch  to  3  inches. 
The  water  supply  comes  from  West  Weaver 
creek  through  a  ditch  and  syphon  built  two 
years  ago.  The  water  is  taken  from  the  syphon 
under  pressure  to  the  quartzite  through  a  700- 
foot  pipe  line,  where  it  is  used  to  cut  down  the 
bank  and  wash  the  rock  into  the  fiume,  about 
half  a  mil-e  from  the  road.  Several  box  flumes 
are  arranged  with  holes  in  the  sides  to  let  the 
rock  out  on  the  road,  and  when  enough  has  been 
deposited  at  one  place,  that  particular  hole  is 
shut  and  the  rock  goes  on  to  the  next  hole  in 
the  next  box.  It  is  put  on  the  road  about  2 
feet  thick  and  for  a  width  of  about  12  feet. 
The  flume  is  12  inches  wide  and  deep,  and 
about  40  miner's  inches  of  water  are  used  for 
the  work.  From  120  to  150  feet  of  road  per 
day  are  built  in  this  way,  with  the  employment 
of  six  men,  and  there  is  no  interference  with 
the  traffic  during  construction.  Mr.  J.  H. 
Boyce,  of  WeavervlUe,  who  furnished  the  above 
information,  states  that  about  three-quarters 
of  a  mile  of  road  has  already  been  completed 
in  this  manner  at  the  time  of  writing. 

The  Milwaukee  Gas  Light  Company,  Mil- 
waukee, Wis.,  is  installing  an  interesting  gas 
power  plant  at  its  new  works,  which  will  be 
one  of  the  largest  in  the  country,  and  will  be 
in  accord  with  advanced  practice  in  modern 
gas  engineering.  Although  no  electricity  will 
be  generated  for  outside  lighting,  an  electrical 
plant  driven  by  gas  engines  will  be  employed 
for  furnishing  motive  power  to  the  various 
auxiliaries,  all  of  which  will  be  run  by  electric 
motors.  A  large  machine  shop  will  also  be 
operated  by  electric  motors.  Coal  will  be  un- 
loaded from  boats  elevated  to  the  storage  bins 
by  electrical  hoists  and  conveyors,  the  retorts 
will  be  charged  and  drawn  by  electrical  appli- 
ances, and  the  final  disposition  of  the  coke  will 
be  accomplished  by  means  of  electric  power 
apparatus.  The  entire  electrical  distribution 
system  will  operate  at  250  volts  direct-current, 
from  a  central  power  generating  plant,  employ- 
ing gas  engines  connected  directly  to  the  gas 
mains.  The  present  equipment  comprises  one 
250-horse-power  Westinghouse  horizontal, 
double-acting  gas  engine,  driving  a  150-kilo- 
watt  generator,  and  three  125-horse-power  verti- 
cal engines,  belted  to  75-kilowatt  generators. 
Provision  has  been  made  for  future  extensions 
of  the  equipment  with  a  second  power  unit  of 
the  former  type.  The  250-horse-power  engine 
is  of  the  new  horizontal  type.  Its  principal 
features  are  a  pair  of  cylinders  in  tandem,  and 
operating  upon  the  double-acting  principle,  a 
single  crank  and  water-cooled  pistons,  cylin- 
ders and  combustion  chambers.  The  engine  is 
particularly  adapted  to  generator  driving  by 
reason  of  its  speed  regulation. 
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General  Map  of  Lackawanna  &  Wyoming  Valley    Railroad. 

THE  LACKAWANNA  &  WYOMING  VALLEY  RAILROAD. 

A    GENERAL    DESCBIPTIOiS     Of    THE    ROAD    AND   THB  TBIBUTABY   BEUION. 


In  the  mountainous  coal  mining  region  of 
northeastern  Pennsylvania  are  the  beautiful 
Lackawanna  and  Wyoming  valleys,  in  which 
are  situated  twenty  miles  apart  the  cities  of 
Scranton  and  Wilkes-Barre.  Between'  These 
cities  and  as  far  as  Carbondale  on  the  north 
and  Nanticoke  on  the  south  are  many  towns 
and  villages,  along  the  north  branch  of  the  Sus- 
quehanna River  and  the  Lackawanna  River. 
The  industries  of  this  district,  attracted  by  the 
cheapness  of  fuel,  are  many  and  varied,  and  it 
contains  a  large  traveling  population.  The 
five  steam  railroads  which  operate  in  this  dis- 
trict, although  making  important  connections 
at  Scranton  and  Wilkes-Barre,  respectively,  are 
interested  chiefly  in  the  transportation  of  coal 
from  local  mines,  with  the  result  that  although 
each  of  the  cities  is  well  served  by  one  or  the 
other  of  the  east  and  west  trunk  lines,  interur- 
ban  communication  has 
been  comparatively 
limited  and  the  service 
less  frequent  and  en- 
joyable than  could  be 
desired. 

Both  cities  have  street 
railway  systems,  each 
of  which  runs  a  line 
into  the  adjacent  val- 
leys meeting  the  other 
hall  way  between  the 
cities.  These  exten- 
sions are,  however,  lo- 
cated along  the  high- 
ways, where  their  speed 
is  necessarily  restrict- 
ed; the  cars  are  small 
and  the  service  conse- 
quently quite  inade- 
quate for  handling  ex- 
tensive interurban  traf- 
fic.     The    territory    Is 

prosperous  and  contains  about  a  half  million 
people,  Scranton  being  the  fourth  largest  city  in 
Pennsylvania,  with  102,000  inhabitants.  It 
was,  therefore,  apparent  that  if  proper  induce- 
ments were  offered  to  travel  comfortably  at 
high  speed,  at  frequent  Intervals  and  at  reason- 
able prices,  there  existed  here  a  fertile  field  to 
be  entered  by  a  properly  projected  railway 
adapted  to  both  passenger  and  freight  traffic, 
with  electricity  as  the  motive  power. 

The  enterprise  was  inaugurated  in  1900  by 
New  York,  Boston  and  Philadelphia  capitalists, 
prominent  among  whom  was  Mr.  George  E. 
Ijce,  of  Philadelphia,  who  were  impressed  with 
this  necessity  for  the  increased  transportation 
facilities  In  this  vicinity.  Although  local 
opinion  held  that  possible  locations  for  a  high 
class  railroad  property  between  Scranton  and 
Wilkes-Barre  had  already  been  preempted,  a 
comparatively  direct  route  between  termini 
avoiding  steep  grades  and  sharp  curves,  was 


secured  intersecting  the  more  important  inter- 
vening towns.  High  speed  and  ability  to  han- 
dle heavy  traffic  were  considered  to  be  of  prime 
importance,  and  although  the  district  to  be 
traversed  is  hilly,  and  presents  unusual  prob- 
lems of  construction,  all  engineering  and  legal 
obstacles  were  finally  overcome,  and  a  route  se- 
cured comparing  more  than  favorably  with  any 
in  the  vicinity. 

A  comparatively  direct  route  passing  through 
Pittston,  the  principal  intervening  city,  was 
laid  out  between  Scranton  and  Wilkes  Barre, 
intersecting  as  many  towns  as  possible,  and 
later  extended  to  Carbondale,  17  miles  from 
Scranton.  The  general  location  of  the  main 
line  is  shown  on  the  map.  General  railway 
charters  were  obtained  for  the  Northern  Lack- 
awanna Railroad  from  Scranton  to  Carbondale, 
the  Scranton  and  Northeastern  Railroad  from 


General  View  of  the  Power  Station  and  Car  House  at  Scranton. 


Scranton  to  Pittston,  and  the  Central  Valley 
Railroad  from  Pittston  to  Wilkes-Barre.  At 
an  early  stage  of  the  project,  the  Westinghouse 
companies  became  interested  in  the  road  as  a 
field  in  which  to  work  out  the  practical  solu- 
tions of  a  number  of  problems  in  heavy  electric 
railway  work,  and  Westinghouse,  Church,  Kerr 
&  Company  were  selected  as  chief  engineers, 
auditors  and  contractors  for  the  equipment  of 
the  road. 

The  right  of  way  covers  in  all  about  35  miles 
of  double  track  railway  and  the  entire  property 
was  secured  by  purchase  so  that  the  road  was 
laid  on  its  own  private  right  of  way.  At  pres- 
ent the  road  to  Carbondale  has  extended  only 
a  mile  and  a  half,  this  part  being  used  tempor- 
arily pending  the  completion  of  a  tunnel  at 
Scranton  which  will  avoid  a  considerable  grade 
and  all  grade  crossings  within  the  city,  and 
reduce  the  distance  to  Wilkes-Barre  by  more 
than  a  mile.      The    location    involved    many 


crossings  of  steam  railroads,  highways  and 
water  systems  and  consequently  much  heavy 
construction.  The  roadbed  has  been  built  for 
the  heaviest  locomotives  and  freight  cars,  and 
to  meet  the  demand  for  rapid  transit  the  third 
rail  electric  system  was  adopted. 

The  terminal  properties  of  the  road  comprise 
90  acres  of  land  at  Scranton  a  few  blocks  from 
the  center  of  the  city,  and  about  10  acres  in 
Wilkes-Barre  adjoining  the  Union  Station, 
jointly  occupied  by  the  Pennsylvania,  Lehigh 
Valley  and  Delaware  &  Hudson  Railroads. 
Upon  each,  of  these  terminal  properties  are  pas- 
senger and  freight  stations,  thoroughly 
equipped  for  the  class  of  service  to  be  rendered. 
The  property  at  Scranton  lies  along  the  north 
bank  of  the  Roaring  Brook,  and  extends  for 
about  one-half  mile  in  the  rear  of  the  terminal 
station.  Track  connections  with  the  Delaware, 
Lackawanna  &  Western  Railroad  provide  the 
necessary  traffic  connections  with  outside  ter- 
ritory. The  ground  occupied  by  the  Scranton 
terminal  was  formerly  occupied  by  the  North 
Works  of  the  Lacka- 
wanna Iron  &  Steel 
Company,  which  were 
razed  and  the  ground 
leveled  off  for  the  ac- 
commodation of  the  new 
buildings,  comprising 
the  power  house,  ear 
house  at  the  east  end, 
and  the  station,  and 
freight  house  at  the 
west  end.  The  archi- 
tectural design  of  the 
buildings  and  the  ar- 
rangement of  the  ter- 
minal track  loop  are  fea 
lures  of  the  property. 
In  all  the  building  con- 
struction, concrete 
blocks,  moulded  upon 
the  ground  were  em- 
ployed, in  place  of  cut 
stone,  for  sills,  lintels, 
coping,'^,  cornices,  etc.  This  construction 
proved  to  be  less  expensive  than  cut  stone,  and 
greatly  facilitated  building  construction.  The 
foundations  are  all  of  concrete,  and  the  floors 
and  roofs  are  generally  of  concrete  and  expand- 
ed liietal  upon  steel  framing  constniction.  In 
the  freight  station,  however,  where  the  floor  is 
subject  to  much  hard  usage,  a  heavy  pine  mill 
floor  has  been  put  in.  In  this  building,  as  also 
in  the  receiving  platform  of  the  station  baggage 
room,  the  concrete  sills  and  corners  of  posts 
are  protected  by  steel  plates  and  angles  se- 
curely anchored  in  position. 

The  main  station  at  Scranton  is  a  two-story 
E-shape  building  fronting  on  Cedar  Avenue,  and 
located  just  south  of  the  Delaware,  Lacka- 
wanna &  Western  Railroad  Company's  tracks, 
and  only  about  one  block  south  of  Lackawanna 
Avenue,  one  of  the  principal  streets  of  Scran- 
ton. The  station  is  surrounded  by  a  concrete 
platform  and  is   provided   in   the  rear  with  a 
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covered  platform  of  unique  design.  The  build- 
ing contains  upon  the  first  floor,  the  main  wait- 
ing room,  separate  waiting  rooms  for  men  and 
women,  baggage  room  and  dispatcher's  office. 
As  the  station  is  the  official  headquarters  of 
the  company,  the  second  floor  is  devoted  en- 
tirely to  offices,  draughting  room,  etc.  The 
striliing  feature  of  the  station  is  the  curved 
platform,  which  surrounds  about  90  degrees 
of  the  track  loop,  and  it  is  constructed  of 
southern  pine  framing,  with  slate  roof,  extend- 
ing over  the  loop  to  a  sufficient  distance  so 
that  passengers  when  alighting  are  protected 
from  rain.  The  concrete  floor  is  of  such  a 
height  as  to  approach  within  a  few  inches  the 
bottom  step  of  a  car  standing  upon  the  siding, 
and  the  cars  are  provided  with  five  steps  so 
that  the  loading  and   unloading  of  passengers 
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ket  and  Canal  Streets,  facing  the  square  now 
occupied  by  the  Union  Station,  which  is  used 
jointly  by  the  Pennsylvania,  Lehigh  Valley  and 
Delaware  &  Hudson  Railroads.  This  station 
will  be  equipped  similarly  to  that  at  Scranton, 
where  ample  facilities  for  accommodating  pas- 
senger, express  and  freight  service  have  been 
provided.  Another  important  station  is  located 
at  Pittston,  Pa.,  one  block  from  Main  Street. 
Two  buildings  are  provided,  accommodating 
the  passenger  and  freight  departments,  respec- 
tively. At  various  points  along  the  line  open  or 
covered  platforms  have  been  erected  for  the 
convenience  of  patrons  at  which  trains  will 
stop  upon  signal.  The  ultimate  locations  of 
these  stations,  however,  will  be  largely  deter- 
mined by  the  development  of  local  traffic. 
The  car  house  and  repaif-shops  are  built  of 
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eraging  28  4/10  miles  per  hour  with  seven 
stops,  and  the  present  headway  of  twenty  min- 
utes will  be  shortened  as  necessitated  by  the 
requirements  of  passenger  trafl[lc.  This  sched- 
ule between.  Scranton  and  Pittston  is  easily 
accomplished  in  25  minutes,  and  with  five  min- 
ute lay-overs  at  terminals,  one  hour  at  pres- 
ent is  consumed  in  making  the  round  trip.  An 
express  run  has  however  easily  been  accom- 
plished in  less  than  18  minutes,  which  is  at  an 
average  speed  of  40  miles  per  hour. 

The  power  house  is  rectangular,  90x133%  feet 
and  42  feet  high  in  the  clear  to  the  roof  of  the 
engine  room.  A  brick  fire  wall  separates  the 
boiler  and  engine  rooms  and  its  pilasters  support 
one  of  the  runways  for  the  traveling  crane  In 
the  engine  room.  The  boiler  and  engine  rooms 
each  have  basements  and  a  semi-octagonal  pro- 


Terminal  Station  at  Scranton. 


Main  Station  at  Pittston. 


Curve  between  the  Pittston  Stations. 


William  Street  Station,  Pittston. 


is  rendered  a  very  easy  matter,  and  bigli  steps 
are  avoided. 

The  loop  terminal  system  is  employed  at 
Scranton  and  Wilkes-Barre  and  arranged  so 
that  cars  may  receive  and  discharge  passengers 
while  standing  upon  the  loop  which  is  of  easy 
curvature.  In  the  center  of  the  loop  are  laid 
two  tracks  which  are  utilized  for  storage  pur- 
poses. Upon  these  tracks  a  sufficient  number 
of  reserve  cars  are  kept  in  readiness  for  plac- 
ing instantly  in  service,  these  being  but  a 
short  distance  away  from  the  dispatcher's 
office,  so  that  time  need  not  be  lost  in  obtain- 
ing cars  from  the  car  house  which  is  located 
about  one-half  mile  away. 

At  Wilkes-Barre  an  extensive  terminal  sta- 
tion will  be  located  at  the  intersection  of  Mar- 


brick,  concrete  and  steel,  and  are  of  fireproof 
construction  throughout.  The  building  is  di- 
vided into  independent  bays  with  fireproof  di- 
vision walls  and  a  complete  fire  system  is  pro- 
vided so  that  adequate  means  are  available 
for  preventing  the  spread  of  an  incipient  con- 
tlagration.  In  the  repair  shop,  located  in  the 
north  side  of  the  building,  a  concrete  lined  in- 
spection pit  Is  provided  and  a  complete  ma- 
chine-shop equipment  for  taking  care  of  repairs 
and  renewals  to  the  rolling  stock. 

A  telephone  system  is  installed  for  furnish- 
ing communication  between  stations,  and  also 
for  train  dispatching,  and  for  controlling  the 
operation  of  work  trains  during  construction 
work.  A  temporary  running  schedule  has  been 
inaugurated  between   Scranton   &   Pittston  av- 


jection  from  the  latter  has  three  floors  to  ac- 
commodate the  condensing  and  lubricating  ap- 
paratus and  the  engineer's  office.  The  boiler 
room  is  128  feet  10  inches  by  42  feet  and  20 
feet  6  inches  high  and  contains  five  Babcock  & 
Wilcox  400-horse- power  water  tube  boilers  and 
provision  for  two  additional  boilers.  The  boil- 
ers are  supported  independent  of  the  brick  set- 
tings and  the'building  columns  are  designed  so 
as  to  support  the  front  part  of  the  boiler 
drums  as  well  as  the  coal  bunkers  overhead. 
The  boilers  are  equipped  with  Roney  mechan- 
ical stokers,  as  shown  in  one  of  the  views. 
Taking  advantage  of  local  conditions,  the  boiler 
plant  has  been  designed  to  burn  culm,  if  found 
desirable,  several  immense  piles  of  which  have 
been  purchased  by  the  company. 
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Coal  is  delivered  to  the  power  station  in  cars 
upon  a  ti-aok  which  parallels  the  boiler  room  at 
the  yard  level  and  rests  upon  a  wooden  trestle 
12  feet  above  the  boiler  room  floor.  Beneath 
this  trestle  are  steel-iiued  bins  with  chutes  di- 
rected tow^ard  a  hopper  over  a  Robins  belt  con- 
veyor driven  by  a  Westinghouse  10-horse- 
power  motor.  The  conveyor  has  a  capacity  of 
25  tons  per  hour  at  a  speed  of  350  feet  per  min- 
ute and  distributes  the  coal  in  the  250-ton 
capacity  bunkers  above  the  boiler  fronts.  The 
ashes  fall  Into  hoppei-s  beneath  the  grates,  from 
which  thpy  are  dumped  into  an  18-cubic-foot 
Koppel  ash  car  running  on  a  20-inch-gaiig'^ 
track  the  full  length  of  the  basement.  TIic 
gar  is  lifted  to  yard  grade  by  a  3,000-pound 
hydraulic  hoist,  anc'.  may  then  be  run  to  any 
desired  ijoint  over  portable  tracks.  Sufficient 
draft  for  burning  ordinary  sizes  of  coal  is  fur- 
nished by  the  Custodis  chimney  118  feet  high 
with  an  internal  diameter  of  9  feet  10  Inches, 


The  main  exhaust  pipe  of  each  engine  is  cast- 
iron  pipe  and  connects  by  easy  bends  with  a 
special  condenser  entrainer  set  upon  the  second 
floor  of  the  condenser  addition.  A  gate  valve 
hydraulically  operated  from  the  engine  plat- 
form cuts  off  each  engine  from  the  condensing 
system  when  the  latter  is  not  in  operation,  and 
a  relief  valve  is  connected  in  on  the  engine  sids 
of  each  gate  valve,  which  in  case  of  loss  of 
vacuum  automatically  opens  to  the  atmos- 
phere through  a  pipe  which  extends  to  the 
roof  and  is  capped  by  an  exhaust  head.  The 
principal  feature  of  the  condensing  system  is  a 
30-iJich  Worthington  elevated  jet  condenser 
with  a  capacity  to  condense  75,000  pounds  of 
steam  per  hour  and  maintain  a  vacuum  of  20 
inches  with  condensing  water  at  80  degrees 
Fahrenheit.  The  main  circulating  pump  is  ol 
the  Worthington  turbine  type,  with  14-inch  sue 
tion  and  discharge,  direct-connected  to  a  12x10- 
inch   Westinghouse   Junior   engine,   and   has  a 
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One  of  the  Passenger  Cars. 


Passenger  and  Freight  Depots,  Wilkes-Barre  Terminal. 


Passenger  and  Freight  Depots,  Scranton  Term'inal. 


capacity  of  6,000  gallons  per  minute.  The  con 
densing  water  is  drawn  from  the  Roaring 
Brook  reservoir  Intake  and  discharged  through 
a  36-inch  concrete  conduit  back  into  the  reser- 
voir at  the  dam  about  a  half  mile  below. 

The  engine   room  is  128  feet  10  inches  long 

o'  30-60'  so-  oo-  i»and  44  feet  high  in  the  clear.     The  front  is  54 



.-,„._«»..  feet  8  inches  wide,  while  the  rear  is  10  feet 
narrower,  the  additional  space  in  front  being 
required  for  switchboards  and  accompanying 
apparatus.  The  room  contains  two  main  en- 
gines and  a  foundation  for  a  third  and  has  a  35- 
ton  overhead  traveling  crane.  The  two  en- 
gines now  running  are  duplicates  and  either  is 
sufficient  to  operate  the  road  at  present.  They 
are  Westinghouse  vertical  cross-compound  en- 
gines with  Corliss  valves  and  of  2.000  indicated 
horse-power  normal  capacity.  An  8-inch  West- 
inghouse air  brake  steam  compressor  is  located 
on  the  engine  room  wall  and  connected  to  a 
standard  receiver  tank,  from  which  the  air  is 
piped  for  cleaning  generators,  switchboards, 
motors,  car  seats,  etc.,  and  for  operating  pneu- 
matic tools  and  hoists  in  the  power  station, 
car  house  and  repair  shop. 

The  generators  are  double-current  machines 
of  1,250-kilowatt  capacity  each,  and  are  excited 


but  for  burning  culm  forced  draft  is  provided 
by  two  three-quarter  housed  special  design 
blowers  direct-connected  to  a  small  Standard, 
engine.  Feed  water  is  supplied  to  the  boilers 
by  two  Worthington  plunger  pumps  which  have 
duplicate  connections  to  draw  water  from 
Roaring  Brook,  flowing  through  the  yard,  the 
city  water  system,  the  hot  well  of  the  condens- 
ing system  or  an  intake  well  located  beside 
Roaring  Brook  reservoir  contiguous  to  the 
power  bouse.  The  water  passes  through  a  spe- 
cially designed  horizontal  closed  feed-water 
heater. 

The  steam  piping  is  all  of  standard  full 
weight  wrought  iron  pipe  with  extra  heavy 
flanged  fittings  and  extra  heavy  gate  valves 
(ompletely  covered  with  molded  magnesia 
blocks  ard  canvas.  The  piping  is  arranged  at 
the  boilers  in  a  cvstem  of  manifolds  having  a 
main  and  two  auxiliary  headers,  interconnected 
and  valved  so  that  any  part  of  the  system  may 
be  jbolat;d  without  interfering  with  the  run- 
ning of  the  plant.  The  main  headfr  is  cor- 
nected  to  the  boilers  by  flanged  wrought 
Iron  pipes  having  large-radius  bends  and 
is  dripped  automatically  to  the  boilers  by 
the  Holly  gravity  return  system.  Steam  is 
•nipplied  to  each  main  engine  through  a  hori- 
zontal pipe  bend  and  a  separator  of  special 
design. 


Avoca  Viaduct,  Showing  the  Crossing  over  Five  Track  Levels. 
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by  62%-kilowatt  dynamos  in  duplicate.  There 
are  two  marble  switchboards,  one  for  the  direct 
and  the  other  for  the  alternating  current  sys- 
tem, with  ample  provision  for  future  extension. 
Four  water-cooled  SOO-kilowatt  transformers 
step  the  alternating  current  up  from  390  volts 
at  the  machine  terminals  to  22,000  volts  for 
transmission  over  a  line  of  three  No.  4  Brown 
&  Sharpe  copper  wires. 

The  permanent  way  is  of  the  highest  grade 
steam  railroad  construction,  double  tracked 
over  the  whole  line  with  cross-overs  at  intervals 
for  convenience  of  service.  '  The  rails  in  the 
main  line  to  Wilkes-Barre  are  standard 
A.  S.  C.  E.  section  weighing  90  pounds  per 
yard;  for  the  short  line  toward  Carbondale 
they  will  be  of  75-pound  section.  Spring  frogs 
and  long  point  switches  are  provided  at  all 
switches  and  cross-overs,  and  rail  braces  and 
guard  rails  at  all  curves.  The  ballast  is  of 
broken  limestone  throughout  with  a  depth  of 
from  t)  to  15  inches  under  ties,  which  are  south- 
ern yell/)w  pine  7.\9  inches  by.  8  feet  spaced 
2,640  to  the  mile.  Every  fifth  tie  is  G  inches 
longer  than  the  others  and  supports  a  recon- 
structed granite  third  rail  insulator  resting 
upon  a  cast-iron  shoe  bolted  to  the  tie.  The 
track  is  bonded  with  200,000-circular-mil  pro- 
tected rail  bonds  placed  under  the  fish  plates. 
Cross-bonds  of  250,000  circular  mils  are  placed 
every  500  feet  along  the  line.  The  third  rails 
are  of  75-pound  A.  S.  C.  E.  section,  and 
they  are  bonded  with  two  400,000-circuIar- 
mil  foot  bonds,  and  at  the  few  grade  crossings 
that  occur  at  country  roads,  and  at  stations, 
are  broken  and  their  ends  connected  with  two 
300,000-circular-mil  cables  laid  in  creosoted 
wood  conduit. 

The  right  of  way  varies  in  width  from  60  to 
150  feet,  depending  upon  the  nature  of  the  fill 
or  cut.   and   is   enclosed   by  a   galvanized  .wire 


mesh  fence  5  feet  high  with  5-lnch  cedar  posts 
spaced  15  feet  and  set  3  feet  into  the  ground. 

All  grades  have  been  kept  as  low  as  possible 
and  excepting  on  a  temporary  cut-off,  none  ex- 
ceed 2  per  cent.  The  alignment  Is  as  straight 
as  practicable,  there  being  only  one  curve  of  12 


by  retaining  walls,  as  is  shown  In  the  view  of 
the  Williams  Street  station  at  Plttston.  Port- 
land cement  concrete  was  used  for  all  walls. 

A  5-foot  concrete  waste  water  tunnel  extends 
under  the  right  wall  at  this  station  throughout 
the  entire  length  connecting  about  1,000  feet 


Engine  Room,  Power  House,  Scranton. 


degrees,  and  all  curves  are  eased  by  spirals.  To 
attain  this  desirable  condition  of  grade  and 
alignment  some  heavy  cuts  througn  a  great 
variety  of  materials  and  extensive  fills  as  well 
as  much  difficult  construction  and  engineering 
work  of  other  kinds  have  been  necessary.  The 
sides  of  some  of  the  cuts  had  to  be  supported 


Boiler  Room,  Power  House,  Scranton. 


below  with  an  open  concrete  channel.  Not  only 
have  wagon  roads  and  residences  had  to  he 
moved,  but  some  of  the  steam  railroads  have 
had  to  be  shifted  to  one  side  or  the  other  to 
prevent  sharp  curves  and  diversions.  In 
crossing  highways  and  railroads  either  under- 
neath or  overhead  and  in  crossing  streams, 
many  steel  bridges  were  built,  supported  on 
concrete  or  stone  abutments.  At  Avoca  is  a 
viaduct  682  feet  long  with  a  maximum  height 
of  60  feet,  composed  of  one  triangular  riveted 
truss  span  and  8  plate  girder  spans,  varying 
in  length  from  50  to  102  feet,  spanning  the 
tracks  of  the  Lehigh  Valley  and  the  Delaware 
&  Hudson  railroads  and  the  Scranton  Traction 
Company.  The  pedestals  are  pin-connected 
and  roller  bearings  are  provided  at  all  expan- 
sion points.  This  viaduct  was  built  and 
erected  by  the  King  Bridge  Company.  One  of 
the  illustrations  is  a  view  of  this  viaduct. 

The  roadbed  is  finished  and  ail  equipment  In- 
stalled from  Scranton  to  Plttston,  and  in  these 
12  miles  there  are  fourteen  bridges  varying  in 
span  from  26  to  93  feet  and  twenty-one  box  cul- 
verts. In  the  approach  to  Wilkes-Barre  a  via- 
duct 554  feet  long  is  being  constructed  to  carry 
the  road  over  the  highway,  and  the  tracks  of 
the  Wilkes-Barre  Traction  Company  and  the 
Lehigh  Valley  and  New  Jersey  Central  rail- 
roads. At  this  crossing  the  tracks  are  30  feet 
above  the  ground,  and  the  embankment  south 
of  the  viaduct  extends  for  1,000  feet  along  the 
Susquehanna  River,  passing  under  the  bridge 
of  the  Wilkes-Barre  &  Eastern  Railroad,  the 
first  span  of  which  is  being  rebuilt  to  allow 
sufficient  head  room.  The  bridge  work  at  this 
point  is  being  executed  by  the  McClintic-Mar- 
shall  Construction  Company.  One  of  the  illus- 
trations shows  one  of  the  substantial  cars 
which  are  being  run  over  the  portion  of  the 
road  now  in  operation. 

The  design,  construction  and  equipment  of 
the  entire  road  has  been  carried  out  by  West- 
inghouse.  Church,  Kerr  &  Co.  The  organiza- 
tion of  the  road  is  as  follows:  George  C.  Smith, 
president;  Charles  P.  Conn,  vice-president;  W. 
Phelps,  secretary;  Carl  M.  Vail,  treasurer; 
Chester  P.  Wilson,  superintendent;  B.  F.  Wyly. 
traffic  nianager. 
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Types  and   Details  of  Bridge  Construc- 
tion.— IX. 

By  Frank  W.  Skinner,  C.   E. 


TRUSSED    A^CUES COKTISUED. 

The  Garabit  viaduct,  a  single-track  railroad 
structure  across  the  Truy^re  River,  France, 
was  described  In  The  Engineering  Record, 
March  7,  1891.  The  center  span  combines 
greater  length  and  height  than  any  other  bridge 
of  the  same  type  and  is  remarkable  for  this 
and  for  slender  proportions  and  conspicuous 
position.  The  center  span  has  a  pair  of  two- 
hinge  lune-shaped  arch  trusses  in  battered 
planes.  The  top  and  bottom  chords  are  ec- 
centric parabolic  curves  with  a  common  chord 
of  541.3  feet,  depth  of  about  33  feet,  and  rise  of 
lower  chord  of  about  166  feet.  The  trusses 
are  Inclined  11:100  from  the  vertical  and  are 
divided  by  vertical  members  into  29  un- 
equal, X-braced  panels.  They  are  about  65% 
feci  apart  at  the  skewbacks  and  201/2  feet  apart 
at  the  crown,  and  are  connected  by  transverse 
struts  at  all  panel  points  and  diagonal  braces 
In  the  planes  of  the  top  and  bottom  chords  and 
vertical  posts.  The  lateral  diagonals  make 
angles  of  approximately  45  degrees  with  the 
chords  so  that  near  the  ends  of  the  trusses  they 
extend  across  two  panels  and  have  triple  In- 
tersections; In  the  middle  of  the  span  they 
extend  across  single  panels  only. 

The  web  members  of  the  trusses  are  stayed 
by  a  curved  line  of  longitudinal  struts  through 
their  center  points;  midway  between  the  top 
and  bottom  chords.  The  chords  have  rectangu- 
lar trough  shaped  cross-sections  latticed  with 
angles  on  the  inner  sides.  They  are  uniformly 
25%  inches  wide  and  23%  inches  deep  except 
in  the  end  panels  where  the  top  and  bottom 
chords  have  common  web  plates  making  a 
deep  closed  box-girder  section.  The  web  mem- 
bers have  I-shaped  cross  sections  made  with 
pairs  of  angles  riveted  together  back  to  back, 
latticed,  and  riveted  at  the  ends  to  the  chord 
webs.  The  intersecting  diagonals  have  the 
flanges  of  their  angles  turned  in  opposite  direc- 
tions so  as  to  clear  at  intersections  and  rivet 
on  opposite  sides  of  the  chord  webs  at  the 
ends.  The  rounded  ends  of  the  trusses  are 
about  7  feet  deep  and  the  chord  angles  and 
the  center  line  strut  angles  converge  to  afford 
bearing  for  the  semi-cylindrical  hinge  about 
11%  inches  in  diameter  and  2%  feet  long.  This 
is  seated  in  a  concave  bearing  block  with  a 
slightly  larger  radius,  which  is  flat  on  the  op- 
posite side  and  engages  a  cast-iron  pedestal  on 
which  it  is  adjusted  by  pairs  of  wedges  be- 
tween top  and  bottom  flanges,  as  shown  in  the 
detail. 

The  pedestals  are  seated  on  the  chamfered 
upper  corners  of  massive  masonry  piers  about 
37  feet  wide  and  82  feet  long  on  top.  The 
piers  are  battered  4:100  longitudinally  and 
12:100  transversely  and  have  separate  footings 
connected  by  a  longitudinal  full-centered  arch 
of  about  20  feet  radius.  The  trusses  are  an- 
chored to  the  piers  by  a  pair  of  rods  at  each 
end  of  each  truss  tangent  to  the  center  line  of 
the  truss.  The  rods  are  in  vertical  planes  and 
their  upper  ends  engage  the  opposite  sides 
of  a  rocker  bearing  plate  across  the  top  flange 
of  the  end  lateral  strut.  They  clear  the  pedes- 
tal and,  entering  the  pier  on  a  diagonal  line, 
pass  through  a  narrow  inclined  well  to  a  cham- 
ber under  the  center  of  the  tower,  where  they 
have  cotter  wedges  engaging  a  saddle  on  the 
under  sides  of  reaction  beams  built  into  the 
arched  roof  of  the  chamber.  The  spandrel 
posts  are  parallel  to  the  truss  vertical  posts 
and  extend  across  the  trusses  from  bottom  to 
top  chords.  In  each  haunch  there  are  four, 
battered  In  both  4irectlons  and  braced  on  all 


faces  to  make  a  tower  which  has  longitudinal 
and  transverse  girders  across  the  tops  of  the 
posts  and  supports  the  roadway  trusses  on 
expansion  pedestals.  The  roadway  trusses  are 
about  17  feet  deep  and  I6V2  feet  apart  and  are 
continuous  lattice  girders  in  vertical  planes. 
They  carry  a  single  track  railroad  about  half 
way  between  top  and  bottom  chords  and  a 
footwalk  at  lower  chord  level  which  is  on  the 
center  line  of  the  bridge  and  passes  through 
the  sway  bracing,  clearing  the  diagonal  mem- 
bers. The  skewback  towers  are  about  201  feet 
high,  made  with  four  posts,  battered  trans- 
versely and  longitudinally.  Transversely  they 
correspond  to  the  Inclinations  of  the  arch 
trusses,  and  longitudinally  they  are  23  feet  long 
at  the  bottom  and  about  9  feet  long  at  the  top. 
Each   post  has  an  anchor  rod   28%    feet  long 


are  1.37  and  0.G5  inches,  plus  2.05  inches  for 
a  fall  of  30  degrees  Centigrade  in  the  tem- 
perature. The  lateral  displacement  at  the 
crown,  from  wind  pressure  is  calculated  to  be 
0.93  inch.  The  weight  of  the  main  span,  three 
land  towers  and  three  182-foot  spans  and  two 
170-foot  spans  similar  to  those  above  the  arch 
trusses  is  about  7,333,500  pounds,  and  its  cost, 
including  about  24,400  yards  of  pier  masonry, 
about  $620,000. 

The  building  of  the  masonry  arid  the  erec- 
tion of  the  superstructure  was  facilitated  by  the 
initial  construction  of  a  ?4,000  service  bridge 
25  feet  wide,  over  100  feet  high  and  nearly  500 
feet  long  across  the  river,  under  the  main  arch 
span.  It  was  built  with  framed  trestle  bents 
about  40  feet  apart  with  knee  braces  divid- 
ing the  stringers  into  three  nearly  equal  parts. 
The  land  towers  were 
built  up  from  the  bottom 
and  their  viaduct  spans 
were  erected  on  shore  and 
successively  connected  to- 
gether in  continuous 
trusses  and  launched  for- 
ward horizontally  on  roll- 
ers until  they  were  pro- 
\k-  -    16.4'  -  -  X 


Transverse  Sectional  Elevation  atA-A. 


The  Garabit  Viaduct  across  the  Truyere  River,  France. 


engaging  a  reaction  beam  built  into  the  pier 
masonry,  and  there  is  a  spiral  staircase  inside 
each  tower  affording  passage  from  ground  level 
to  the  roadway.  The  tower  is  divided  into  six 
equal  stories  by  horizontal  transverse  and 
longitudinal  struts  and  each  vertical  panel  Is 
braced  with  two  panels  of  X-braces,  besides 
which  there  are  horizontal  X-braces  at  each 
story. 

The  wind  pressures  were  assumed  at  about 
30%  pounds  and  55  pounds  per  square  foot  for 
loaded  and  unloaded  trusses,  and  5.3  square  feet 
per  linear  foot  of  train  surface.  The  maximum 
combined  wind  and  train  loads  produce  unit 
stresses  of  about  8,534  pounds  per  square  Inch 
and  the  maximum  temperature  stress  Is  about 
900  pounds  per  square  Intlj,_  The  calculated 
deflections  for  live  and  dead  loads  at  the  crown 


jeeted  from  the  abutments  to  a  few  panels  be- 
yond the  tops  of  the  skewback  towers,  when  the 
shore  ends  were  each  anchored  to  the  approach 
masonry  by  28  steel  cables.  The  first  two  pan- 
els at  each  end  of  the  arch  trusses  were  erect- 
ed on  falsework.  All  materials  were  delivered 
on  the  service  track  nearly  100  feet  below 
springing  line,  and  the  remainder  of  the  arch 
trusses  were  erected  by  revolving  locomotive 
hand  derricks  on  the  roadway  trusses  and  by 
trolley  hoists  on  cableways  stretched  between 
two  temporary  wooden  to*ers  on  top  of  the 
skewback  towers.  The  arch  trusses  were  guyed 
back  to  the  tops  of  the  skewback  towers  by 
24  steel  cables,  the  ends  of  which  engaged 
reaction  beams  at  the  tower  top  and  the  bights 
of  which  engaged  cylindrical  bearings  on  the 
truss.     They  were  adjusted  by  hydraulic  jacks. 
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The  center  panel  connections  were  made  with- 
out difficulty,  and  the  erection  was  accom- 
plished in  about  four  years. 

The  highway  bridge  across  ine  Rhine,  at 
Bonn,  Germany,  was  described  in  Paris  "Genie 
Civil"  of  May  20,  1899,  and  in  London  "Engi- 
neering" of  March  30,  1900.  It  is  a  very  hand- 
some and  imposing  structure  of  large  dimen- 
sions and  graceful  design,  with  three  arch 
spans  across  the  channel,  a  long  span,  high 
level  through  arch  in  the  center 
and  two  symmetrical  low  level  deck 
side  spans,  with  monumental  piers 
and  abutments.  Between  the 
trusses  there  is  a  29'/-;-foot  roadway 
with  two  street  car  tracks  and  out- 
side of  them  there  are  two  8%-foot 
cantilever  sidewalks.  The  concrete 
and  wooden  pavement  is  carried  on 


curved  throughout  to  circular  arcs,  of  640  and 
530  feet  radius,  respectively.  The  depths  of  the 
trusses  are  15  feet  8  inches  at  the  crown  and  34 
feet  6  inches  at  the  skewbacks.  They  are  di- 
vided by  vertical  posts  into  twenty-four  25 Vi- 
foot  panels.  The  rise  of  the  lower  chord  is 
96%  feet,  and  its  extreme  height  above  mean 
water  level  is  137%  feet.  All  verticals  and 
diagonals  are  compression  members,  riveted  to 
the  double  webs  of  the  chords  with  pairs  of 


were  planed  simultaneously  to  accurate  curves 
on  both  edges  and  are  made  with  widths  of 
20.7  and  10  inches  for  the  inner  and  outer 
plates  respectively.  The  top  chords  are  made 
with  S'/i.xS'/a-inch  angles  and  have  a  maximum 
cross-section  of  155  square  inches,  and  the  bot- 
tom chords  with  6.3x6. 3-inch  angles  and  a  maxi- 
mum cross-section  of  253  square  inches.  The 
end  vertical  posts  and  those  in  the  portal  bents 
have  extra  heavy  cross-sections  and  double 
pairs  of  flange  angles,  and  the  lat- 
ter are  forked  and  connected  to 
the  lower  chord  transverse  dia- 
phragm plates  on  both  sides  of 
each  web  plate,  as  shown  in 
the    details.      The    ends    of    the 
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Connection  of  Portal  to  Top  Chord. 

Diagram  and  Details  of  Bridge  across  the  Rhine  at  Bonn,  Germany. 


galvanized  iron  buckle  plates,  concave  side 
down,  supported  on  lattice  girder  stringers 
about  25I/2  feet  long.  The  floorbeams  are  plate- 
girders  29%  feet  long  and  4714  inches  deep  in 
the  middle,  tapering  to  Z^V-z  inches  at  the  ends 
and  having  their  webs  pierced  for  drain  and 
gas  pipes.  The  center  span  has  two  614  foot 
two-hinge  arch  trusses  in  vertical  planes'  29% 
feet   apart.     The   top   and   bottom   chords   are 


gusset  plates  having  curved  edges.  The  diag- 
onals are  made  with  double  pairs  of  angles 
latticed,  and  the  verticals  with  plates  and 
angles  built  into  I-shaped  cross-sections.  The 
chords  have  rectangular  cross-sections  made 
with  pairs  of  built  channels  and  lattice  bars  or 
cover  plates,  arranged  in  the  usual  manner, 
and  with  peculiar  reinforcements,  as  shown 
in  diagrams  of  special  panels.    The  chord  webs 


lower  chords  have  concave  flanges  engaging 
cast-steel  bearings  for  10-inch  skewback  pins 
36 '/i.  inches' long.  The  pin  has  a  solid  flange 
or  collar  at  each  end,  locking  it  to  the  cast- 
steel  shoe,  which  is  adjustable  with  pairs  of 
steel  wedges  on  the  sides  and  bottom  with  the 
10-ton  cast-iron  pedestal  which  has  a  1/6-inch 
lead  cushion  on  the  granite  coping.  The  71x 
86.6-inch   pedestal   base    sustains    a  maximum 
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pressure  of  about  711  pounds  per  square  Inch. 

At  the  ends  of  the  span  the  floorbeams  are 
^eb-connected  to  the  chords  and  the  vertical 
posts.  In  the  middle  they  pass  through  and 
are  web-connected  to  extensions  of  the  ver- 
tical posts  below  the  lower  chords.  The  floor 
system  is  discontinuous  longitudinally  at  its 
Intersection  with  the  lower  chords  so  as  not 
to  take  horizontal  stress  from  the  arch  trusses, 
and  at  the  third  panel  points  from  the  ends  of 
the  trusses  there  is  very  heavy  portal  brac- 
ing between  the  trusses.  These  connections 
to  the  top  chords  are  very  rigid,  as  shown  in 
the  detail,  and  the  portal  girders  are  richly 
decorated  with  relief  work  and  colors. 

There  are  transverse  horizontal  struts  and 
X-bracing  in  all  panels  of  the  top  and  bottom 
chords  and  in  the  planes  of  the  bottom  flanges 
of  the  floorbeams,  besides  the  solid  buckle  plate 
floor.  The  transverse  struts  have  rectangular 
cross-sections,  made  with  four  angles  tapered 
towards  the  ends  and  latticed  on  all  four  sides; 
the  diagonals  ha^e  I-shaped  cross-sections 
made  with  two  pairs  of  angles,  riveted  back 
to  back  and  latticed.  There  is  transverse  sway 
bracing  between  the  vertical  posts  in  the  two 
end  panels  under  the  ^oor  and  at  all  panel- 
points  between  the  portals  there  is  vertical 
sway  bracing  between  the  top  and  bottom 
chords.  The  bridge  was  proportioned  to  carry 
a  13-ton  roller  and  as  many  wagons  as  pos- 
sible on  the  roadway,  to  have  the  sidewalks 
filled  solid  with  people,  and  to  sustain  a  wind 
pressure  of  31  pounds  per  square  foot  on  the 
surface  actually  exposed,  plus  a  strip  8%  feet 
high.  The  most  unfavorable  conditions  were 
found  to  be  when  the  bridge  was  fully  loaded 
except  one  sidewalk  which  was  empty,  and  the 
maximum  stresses  allowed  were  about  18,000 
pounds  per  square  inch,  reduced  by  compres- 
sion formulae. 

The  69x45-foot  channel  piers  were  built  in 
coffer  dams  with  double  walls  13%  feet  apart 
filled  between  with  puddle.  The  inner  wall 
was  made  with  vertical  I-beams  having  their 
webs  alternately  in  its  plane  and  at  right  angles 
to  it.  and  driven  about  30  feet  into  the  sand 
and  gravel.  The  outer  wall  was  made  of  wood- 
en sheet  piles  about  8  inches  thick.  A  con- 
crete footing  about  16  feef  thick  was  depos- 
ited over  the  entire  area  of  the  coffer  dam 
through  chutes  extending  to  the  bottom  and 
moving  slowly  back  and  forth  on  an  overhead 
traveler  so  as  to  continuously  distribute  the 
submerged  concrete  without  exposing  it  to 
washing.  The  water  was  pumped  out  above 
the  footing  and  the  ashlar  masonry  and  con- 
crete backing  of  the  upper  parts  of  the  piers 
were  laid  by  derricks  and  travelers  moving  on 
or  spanning  the  coffer  dams  and  operated  by 
electric  motors.  Rows  of  %-inch  holes  were 
drilled  by  electricity  through  the  I-beam  sheet 
piles  close  to  the  concrete  footings  and  the 
tops  of  the  beams  were  bent  back  and  forth 
until  they  broke  off  and  the  lower  portions  were 
left  permanently  in  position. 

The  span  was  erected  on  pile  falsework  with 
bents  at  panel-points,  reaching  to  the  lower 
chord  level  and  having  two  82-foot  openings 
for  navigation.  Two  rows  of  vertical  posts  on 
each  side  of  each  truss  supported  a  horizontal 
upper  platform  above  the  highest  point  of  the 
top  chord,  on  which  two  travelers  moved  and 
handled  all  the  truss  members.  These  had 
maximum  weights  of  T'i  tons  and  were  deliv- 
ered on  boats.  The  lower  chords  were  assem- 
bled on  jack  screws  and  were  frequently  ad- 
justed during  erection  on  account  of  the  settle- 
ment of  the  falsework.  The  total  dead  load 
on  the  falsework  was  about  i,650  tons  and 
the  span  was  erected  in  about  12  weeks  and 
deflected  only  2'/i  Inches  under  dead  load. 
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The  two  307-foot  deck  spans  have  spandrel 
braced  arch  trusses  with  horizontal  top  chords 
at  roadway  level.  The  bottom  chords  are 
curved  to  radii  of  516  and  416  feet,  have  a  rise 
of  31  feet,  and  are  4  feet  below  the  top  chords 
at  the  center.  They  were  erected  in  about 
one  month  each  by  methods  similar  to  those 
for  the  center  span.  The  bridge  was  finished 
in  1898  at  a  total  cost  of  about  $637,000,  and 
weighs  about  3.000  tons. 

The  highway  bridge  across  the  Rhine  at 
Diisseldorf,  Germany,  very  closely  resembles 
that  at  Bonn,  and  was  described  in  Paris 
"Genie  Civil,"  May  27,  1899.  It  has  a  total 
length  of  2,093  feet,  including  four  short  span- 
drel-brace deck  arch  spans  and  two  channel 
spans,  with  a  main  pier  in  the  center  of  the 
river  and  one  on  each  shore.  It  has  a  27-foot 
roadway  and  two  10-foot  sidewalks  about  62 
feet  above  mean  water  level.  Each  main  span 
has  two  two-hinge  arch  trusses,  594%  feet  long 
and  32.8  feet  apart  on  centers,  from  which  the 
floor  platform  is  suspended.  The  top  and  bot- 
tom chords  are  arcs  of  eccentric  circles  in  ver- 
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the  vertical  suspenders  and  project  beyond 
them  to  form  tapered  cantilevers  for  the  side- 
walks. There  are  six  lines  of  roadway  string- 
ers unsymmetrically  placed  with  regards  to  the 
two  street  car  tracks,  which  carry  buckle  plates, 
concave  upwards,  filled  with  concrete  and  paved 
with  wood  blocks.  The  two  lines  of  sidewalk 
stringers  have  their  lower  fianges  projecting 
below  the  cantilever  floorbeams  and  stiffened 
laterally  by  wide  horizontal  plates  having 
fiange  angles  on  the  edges. 

The  greatest  difference  between  this  bridge 
and  that  at  Bonn  is  in  the  design  of  the  portal 
braces  which  are  at  the  second  panel  points 
and  are  made  with  solid  plate  girders  between 
the  top  and  bottom  chords  and  deep  solid  web 
knee  braces  at  the  ends  of  the  top  struts.  The 
vertical  posts  at  this  panel  point  are  of  special 
design  with  I-shaped  cross-section.  The  flange 
angles  converge  at  the  feet  of  the  posts  to  be 
riveted  to  the  insides  of  the  lower  chord  webs, 
and  diverge  at  the  top  to  form  forked  connec- 
tions engaging  the  outsides  of  the  top  chords, 
and  the  ends  of  the  portal  girders,  besides 
which  a  center  exten- 
sion has  vertical  flange 
angles  riveted  across 
the  insides  of  the  top 
chord  webs. 

(To  be  continued.) 


Portal    and    Sway     Bracing    at   Secor.d   Ponel    Point. 

The  Duesseldorf  Bridge,  Germany. 


tical  planes  and  are  about  IGV2  feet  apart  at 
the  crown  and  twice  as  far  apart  at  the  skew- 
backs.  The  truss  is  divided  into  25  panels  by 
vertical  posts  which  extend  below  the  lower 
chords  to  carry  the  floorbeams.  The  trough 
shaped  top  chord  has  30-inch  webs  19  inches 
apart  made  with  three  plates  riveted  together, 
and  the  cover  plate  is  made  with  two  thick- 
neses  of  32-inch  plates.  The  lower  flange 
angles  are  reinforced  with  two  5%-inch  hori- 
zontal plates.  The  bottom  chords  are  made 
with  two  built  channels  36  inches  deep  and 
20  inches  apart,  latticed  top  and  bottom.  The 
diagonal  members  have  rectangular  cross-sec- 
tions made  of  four  angles,  latticed  on  all  sides, 
and  the  verticals  are  I-shaped,  made  with  a 
web  plate  and  four  flange  angles.  There  are 
transverse  struts  at  all  top  and  bottom  panel 
points,  between  which  there  is  X-bracing  in 
the  planes  of  both  chords  and  in  the  trans- 
verse vertical  planes.  There  is  a  third  lateral 
system  at  the  floor  level.  The  floorbeam  webs 
are  field  riveted  between  the  flange  angles  of 


A  Cast-Grid  Rheostat, 
in  which  the  resistance 
units  are  directly  con- 
nected to  the  contact 
studs,  has  been  brought 
out  by  the  Stanley  Elec- 
tric Manufacturing  Com- 
pany, of  Pittsfleld, 
Mass.  It  consists  of 
fifty  to  sixty  iron  sec- 
tions, of  extended  radi- 
ating surface,  all  ar- 
ranged radially  about 
the  spindle  of  the  con- 
tact mover.  Each  is 
formed  with  a  projec- 
tion extending  at  such 
an  angle  from  the  plane 
of  the  unit  proper  as 
to  allow  direct  connec- 
tion with  the  next  unit, 
and  a  contact  stud 
passes  through  two  ad- 
joining units  at  this 
point,  furnishing  elec- 
trical connection  be- 
tween the  units,  sup- 
porting them  in  place 
and  supplying  contact  surface  for  the  contact 
arm.  The  circular  group  of  grids  is  mounted 
between  two  slate  slabs  and  the  whole  rheostat 
is  enclosed  in  substantial,  ventilated  iron  case. 
A   feature   of   the   apparatus    is   its   compact- 


The  Petroleum  Wells  in  Russia  are  in  some 
cases  1,750  feet  deep,  and  some  are  cased  with 
riveted  pipe,  with  the  interstices  filled  with  ce- 
ment to  exclude  the  ground  water.  The  water- 
proofing is  effected  with  a  solution  made  with 
100  parts  of  Portland  cement  and  122  parts  of 
Caspian  Sea  water,  which  is  delivered  into  the 
well  through  a  %-inch  pipe,  and  hardens  within 
two  days.  Sometimes  a  pressure  of  40  at- 
mospheres is  used.  It  is  considered  that  sea 
water  is  preferable  to  distilled  water,  and  that 
grout  made  with  it  hardens  more  rapidly 
under  pressure.  The  temperature  of  the  water 
does  not  affect  the  hardening,  but  it  is  more 
satisfactory  with  pure  cement  than  with  ce- 
ment and  sand  mixed. 
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The   Cause   of  the  Cementing  Value   of 
Rock  Powders. 

Abstract  of  a   papw  by   Alluiton   S.   Cushuian   In  the 
■■Jgurnai"  of  the  American  Chemical  Society. 

In  the  course  of  the  investigation  of  rocks  as 
road-building  material,  it  early  became  appar- 
ent thai  in  addition  to  the  hardness,  resistance 
to  wear,  and  other  physical,  mechanical,  and 
economical  conditions  that  required  considera- 
tion, the  binding  power,  or  as  it  has  come  to  be 
called,  the  cementing  value,  was  one  of  the 
most  important  factors  in  deciding  as  to  the 
nature  and  value  of  the  material. 

The  description  of  methods  of  reducing  the 
materials  to  powders,  the  formation  from  these 
powders  of  briquettes  under  constant  pressure, 
and  the  subsequent  impact  testing  by  which  the 
cementing  value  is  obtained,  has  already  been 
thoroughly  described  by  Mr.  L.  W.  Page,  to 
whom  the  development  of  the  study  of  the 
cementing  value  of  rocks  and  the  methods  of 
impact  testing  is  due.  An  outline  description 
of  the  methods  employed  is  all  that  is  necessary 
here.  The  stone  or  other  material  is  ground  in 
a  ball  mill  until  it  passes  a  screen  with  40 
meshes  per  centimeter.  This  sifted  powder  is 
then  mixed  with  sufficient  water  to  make  a 
stiff  "dough."  After  standing  twenty-four 
hours,  cylindrical  briquettes  are  made  of  stand- 
ard size  (25x25  millimeter)  at  a  standard  press- 
ure of  100  kilograms  per  square  centimeter. 
This  Is  done  in  a  specially  designed  hydraulic 
press.  The  briquettes  are  then  dried  in  an  air- 
bath  at  100  degrees  and  tested  in  an  impact 
machine  which  delivers  a  standard  blow  of  1 
kilogram,  falling  1  centimeter.  The  cementing 
value  is  measured  in  this  laboratory  by  the 
average  number  of  standard  blows  that  a  series 
of  briquettes  made  from  a  rock  powder  will 
stand. 

U  was  realized  from  the  beginning  of  the 
investigation  that  the  phenomenon  of  the  ce- 
menting power  of  rock  dusts  was  possibly  the 
result  of  several  if  not  many  causes.  Among 
those  which  might  be  expected  to  have  more  or 
less  influence,  may  be  mentioned:  (1)  Solu- 
bility, however  slight,  of  the  material  or  of  cer- 
tain ingredients  of  the  material;  (2)  Size  and 
shape  of  the  particles;  (3)  Chemical  reactions 
set  up  on  moistening  the  powders,  as  iu  the 
cases  of  Portland  cements,  mortar,  etc.;  (4) 
Crystalline  forces  operating  under  either  1  or 
3,  as  in  the  cases  of  plaster-of-paris,  mortar, 
cements;  (5)  Physical  nature  or  condition  of 
the  particles  and  their  relations  to  water:  (a) 
Unbound  water;  (b)  hygroscopic  water;  (c) 
water  of  crystallization;  (d)  water  of  consti- 
tution, or  combination. 

After  many  experiments  in  this  laboratory, 
the  conclusion  was  reached  that,  although  thp 
causes  put  doVn  under  the  first  four  headings 
are  to  a  certain  degree  operative  in  many  cases, 
and  even  perhaps  of  paramount  importance  iu 
exceptional  ones,  it  is  under  the  fifth  beading 
that  the  true  cause  of  cementing  power  and 
plasticity  must  be  sought.  If  a  rock  powder  is 
Ignited  at  a  temperature  at  which  all  the  water 
of  combination  is  expelled,  the  cementing  power 
is  invariably  totally  destroyed.  No  better  In- 
dication could  be  had  that  the  binding  power 
is  a  function  of  the  combined  water  or  of  some 
condition  of  the  particles  which  is  invariably 
accompanied  by  the  presence  of  combined 
water.  Early  in  the  investigation  the  idea  had 
suggested  itself  that  there  must  be  a  physical 
difference  in  the  nature  of  the  particles.  Pow- 
ders which  cement  well  must  be  composed  of 
particles  which  present  to  one  another  more  or 
less  "sticky"  or  adherent  surfaces.  As  a  mat- 
ter of  fact,  a  trained  eye  can  at  once  detect  a 
powder  that  is  likely  to  give  a  high  cementing 
value.      A   plastic   powder   when   poured   on    a 
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flat  surface  will  form  a  more  or  less  cone- 
shaped  heap,  while  a  non-plastic  powder,  to 
use  the  language  of  the  clay  worker,  "squats." 
Most  authorities  have  rejected  the  notion  that 
water  of  combination  conditions  the  plasticity, 
lor  the  simple  reason  that  many  totally  non- 
plastic  earthy  deposits  and  minerals  have  a 
high  water  content.  The  difficulty  has  prob- 
ably arisen  from  a  failure  to  distinguish  differ- 
ent kinds  of  water  of  combination. 

Experiments  by  the  writer  show  that  plastic 
powders  molded  into  briquettes  under  a  given 
pressure  apparently  suffer  a  certain  compres- 
sion which  is  not  shown  by  the  material  after 
the  plastic  condition  has  been  destroyed  by  igni- 
tion. We  have  now  to  inquire  if  any  reason 
can  be  found  not  only  for  this  compression  but 
for  the  fact  that  it  seems  to  accompany  the 
plastic  condition. 

Compressibility  may  be  conditioned  by:  (1) 
Porosity  and  plasticity  of  the  particles  which 
would  allow  of  their  being  "squeezed"  into 
closer  contact  and  configuration.  (2)  Shape 
and  size  of  the  particles  governing  their  resist- 
ance to  close  contact  and  the  inclosure  of  voids. 
In  this  work  it  was  found  that  the  Ignited 
powder  always  contained  a  much  larger  pro- 
portion of  impalpably  fine  dust  than  the  raw 
hydrated  powders.  This  is  shown  not  only  by 
microscopic  examinations  but  proved  by  drop- 
ping the  respective  powders  into  water,  when  it 
is  easily  seen  that  the  former  contains  a  greater 
proportion  of  fine  material  which  remains 
longer  in  suspension. 

It  is  conceivable  that  a  hydrated  material 
may  possess  a  porosity  so  fine  that  the  magni- 
tude of  the  interstitial  spaces  is  submicroscopic, 
perhaps  not  far  removed  from  that  of  the  water 
molecules  themselves.  The  heating  by  -ignition 
of  a  powder  consisting  of  such  hydrated  par- 
ticles would  have  a  bursting  or  disrupting 
effect  upon  the  particles  which  would  thus  fall 
down  to  a  more  impalpable  dust. 

In  order  to  investigate  the  effect  of  size  of 
particle  on  the  volume  of  briquettes  it  was  de- 
cided to  prepare  glass  powders  of  different  de- 
grees of  fineness.  A  quantity  of  the  best 
French  plate  glass  was  accordingly  powdered  in 
the  ball  mill  and  sifted  through  a  0.25-milli- 
meter mesh  screen.  A  quantity  of  the  sifted 
powder  was  shaken  up  with  a  large  excess  of 
distilled  water  and  allowed  to  settle  for  ten 
minutes.  The  portion  in  suspension  was  then 
decanted  to  another  vessel  and  allowed  to  settle 
again  for  thirty  minutes;  the  decantation  was 
then  repeated  and  the  third  or  finest  portion 
allowed  to  settle  completely.  The  three  por- 
tions were  thoroughly  dried  in  an  air-bath,  and 
the  three  powders  examined  under  a  high-power 
microscope. fitted  with  a  micrometer  eye-piece, 
with  a  view  to  getting  some  notion  of  the  com- 
parative size  of  the  particles  in  the  respective 
samples.  As  the  size  of  the  different  particles 
was  in  no  case  uniform,  the  best  that  could  be 
done  was  to  measure  the  largest  particle  that 
presented  itself  in  each  field  and  then  select  one 
that  seemed  more  nearly  to  represent  an  aver- 
age; 20-gram  briquettes  were  then  made  from 
each  of  the  three  powders,  and  carefully  meas- 
ured. 

The  extreme  compression  observed  between 
the  minimum  and  maximum  volume  in  these 
glass  briquettes  is  9.5  millimeter;  this  corre- 
sponds to  a  calculated  difference  of  0.7  of  a  unit 
in  the  specific  gravity.  That  is  to  say,  if  the 
powder  had  a  specific  gravity  equal  to  2.5,  the 
finest  would  have  to  have  a  specific  gravity  equal 
to  1.8  in  order  to  account  for  the  variations.  It 
is  impossible  to  believe  that  such  a  homogene- 
ous material  as  plate  glass  could  be  separated 
into  portions  of  such  widely  differing  gravities, 
and,  moreover,  in  spite  of  the  difilculties  attend- 
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ing  the  determination  of  the  specific  gravity  of 
very  fine  powders,  such  wide  differences  could 
not  escape  experimental  detection.  As  a  mat- 
ter of  fact,  determinations  carefully  carried  out 
showed  little  or  no  deviations  in  specific  grav- 
ity. 

The  question  then  is,  how  are  we  to  explain 
these  results?  As  far  as  the  writer  is  aware 
there  is  little  information  available  in  the  liter- 
ature on  the  volume  relations  of  fine  powders 
under  given  pressures.  If  the  glass  is  crushed 
to  fragments  these  fragments  can  be  com- 
pressed to  a  certain  degree  by  a  given  pressure; 
if  we  break  these  fragments  still  smaller,  the 
resulting  fragments,  however  tiny,  are  made  up 
of  particles  arranged  in  more  compact  order 
and  in  less  space  than  they  could  be  arranged 
again  if  once  set  free.  From  purely  theoretical 
consideration,  therefore,  we  may  say  that  in 
reducing  the  fineness  of  a  powder  we  are  ap- 
proaching an  Ideal  condition  of  unit  particles 
which  can  not  be  forced  by  any  ordinary  press- 
ures into  the  same  space  tUey  occupied  as  part 
of  fused  masses. 

Turning  again  to  the  results  on  rock  powders 
we  are  led  to  the  conclusion  that  the  driving 
off  of  water  of  combination  breaks  up  the  par- 
ticles to  a  finer  dust,  also  that  this  destruction 
of  the  particles  leads  tp  loss  of  plasticity.  As 
thare  were  on  hand  in  this  laboratory  a  large 
number  of  thoroughly  air-dried  samples  of  rock 
powders  and  clays,  of  which  the  cementing 
value  was  known,  it  was  decided  to  determine 
the  water  content  of  these,  with  a  view  to  see- 
ing if  indeed  any  relation  could  be  traced  be- 
tween cementing  value  and  water  of  combina- 
tion. The  determinations  were  made  by  ignit- 
ing the  powders  in  a  platinum  boat  contained 
in  a  hard  glass  tube  and  absorbing  the  water  set 
free  in  a  weighed  sulphuric  acid  bulb-tube. 

An  inspection  of  the  results  shows  that  high 
cementing  values  have  a  decided  tendency  to 
accompany  a  high  water  content.  At  the 
same  time  there  are  several  exceptions  re- 
vealed, and  it  is  probable  that  an  even  greater 
number  of  results  would  show  other  discrepan- 
cies, as  it  is  well  known  that  many  minerals 
with  high  water  content  do  not  yield  plastic 
powders.  On  the  other  hand,  if  a  certain  kind 
of  water  of  combination  invariably  accompanies 
the  plastic  condition,  this  active  water  would  be 
added  to  the  inactive  and  an  explanation  fur- 
nished, not  only  for  the  general  tendency,  as 
shown  above,  but  also  for  the  exceptions  to  It. 
We  have  to  inquire  what  is  meant  by  water 
of  combination.  Probably  no  term  in  chemis- 
try has  been  more  loosely  used  than  this. 
Ordinarily  speaking,  it  refers  to  the  water 
which  is  contained  in  a  substance  in  such  a 
way  that  no  amount  of  drying  at  100  centi- 
grade is  able  to  dislodge  it.  In  this  way  it  is 
differentiated  from  unbound  water  and  prob- 
ably from  hygroscopic  moisture.  Such  a  defi- 
nition, however,  would  include  as  a  general 
thing  water  of  crystallization,  which  is  not 
usually  meant  when  we  speak  of  water  of  com-^ 
bination. 

Nearly  all  metallic  oxides  and  many  salts 
have  the  power  of  entering  into  that  peculiar 
hydrated,  non-crystalline  condition  which 
Graham  in  1861  denominated  colloid  or  glue- 
like. As  a  result  of  extensive  investigations 
Van  Bemmelen  adopts  the  suggestion  of  Nagell  • 
of  the  mlcellian  structure  of  colloids,  that  is  to 
say,  that  these  curious  substances  consist  of 
heterogeneous  molecular  complexes  which  pos- 
sess a  submicroscopical,  web-like,  porous  forma- 
tion, one  of  the  distinguishing  characteristics 
of  which  is  the  peculiar  relation  to  and  depend- 
ency upon  water  which  they  exhibit.  The 
water  content  of  these  hydrogels  (inorganic 
colloid?)    varies  continually   with   the  temper- 
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ature  and  the  vapoi^pressure  of  the  atmosphere 
in  which  they  find  themselves.  Dried  at  high 
temperatures  up  to  a  certain  critical  point,  they 
■will  lose  nearly  all  their  water,  only  to  take  it 
back  again  eagerly  when  allowed  to  cool  in  free 
air  or  In  moist  atmospheres.  This  dehydration 
and   rehydration  can  be   repeated  indefinitely 


taining  the  temperatures  constant  to  within  a 
few  degrees.  The  mode  of  procedure  was  as 
follows:  Exact,  2  gram  samples  of  the  various 
substances  were  heated  in  the  furnace  for 
exactly  one  hour,  cooled  in  a  desiccator  over 
concentrated  sulphuric  acid  for  one  hour, 
weighed  as  quickly  as  possible  and  finally  ex- 


three  samples  of  clay  were  selected  for  com- 
parison. Clay  No.  1  was  highly  plastic,  clay 
No.  2  less  so,  and  clay  No.  3  contained  an 
unusual  amount  of  calcium  carbonate.  The 
results  indicate  that  identically  the  same  pecu- 
liar power  of  absorbing  water,  which  is  gradu- 
ally destroyed  by  heating,  is  possessed  by  clays 
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unless  the  temperature  of  drying  is  carried  too 
high,  when  the  faculty  is  gradually  lost  and 
finally  destroyed.  We  have  here  to  do  with  a 
certain  kind  of  water  of  combination  which 
we  shall  denominate  micellian  water.  It  is  just 
as  much  a  characteristic  of  the  plastic  or  col- 
loid condition  as  water  of  crystallization  is  a 
characteristic  of  many  crystals,  although  we 
can  have  the  water  in  these  colloids  replaced  by 
organic  liquids. 

Micellian  water  is  absorbed  into  the  structure 
ot  the  particles  of  a  powder  of  an  inorganic 
hydrogel  without  changing  the  physical  ap- 
pearance, even  under  the  microscope.  Hygro- 
scopic water  is  usually  absorbed  on  the  parti- 
cles, producing  a  distinct  appearance  ot  wet- 
ness. Heating  does  not  usually  destroy  the 
liygroscopic  qualities  of  a  substance;  it  invari- 
ably destroys  the  absorptive  power  of  the  mi- 
cellian structure,  if  pushed  far  enough. 

It  is  not  the  purpose  of  this  paper  to  review 
the  work  that  has  been  done  on  colloids.  The 
immediate  object  Is  to  call  attention  to  certain 
significant  qualities  which  are  shared  in  com- 
mon by  such  inorganic  hydrogels  as  silicic  acid, 
and  ferric  hydroxide  on  the  one  hand,  and  plas- 
tic clays  and  rock  powders  on  the  other.  Both 
contain  combined  water;  both  lose  water  on 
heating,  and  take  it  up  again  on  cooling  in 
moist  atmospheres.  Both  gradually  lose  this 
power  on  continued  heating  at  high  tempera- 
tures, and  finally  lose  it  entirely,  together  with 
plasticity,  if  the  heating  is  pushed  far  enough. 
Very  highly  plastic  clays  and  rock  powders, 
after  working  up  with  water,  usually  shrink 
and  deform  on  drying  out;  this  quality  Is  also 
universally  noted  in  the  case  of  the  hydrogels. 
Silicic  acid  which  has  been  air-dried  can  have 
water  pressed  out  of  it  by  subjecting  it  to  very 
high  pressures;  the  same  phenomenon  is  known 
in  the  case  of  clays  in  the  manufacture  of 
hydraulic  pressed  brick.  It  has  been  frequently 
claimed  that  the  cause  of  plasticity  is  to  be 
sought  in  the  aluminum  silicate  (kaolin)  which 
forms  the  essential  ingredient  in  all  clays. 

If  plasticity  Is  a  question  of  a  colloid  condi- 
tion of  the  particles,  it  seemed  that  plastic  clays 
and  rock  powders  ought  to  show  the  same  pe- 
culiar relation  to  water  as  is  shown  by  the 
hydrogels,  and  in  a  diminishing  degree  as  the 
plasticity  diminishes.  In  order  to  study  the 
subject,  a  special  form  of  furnace  was  devised 
that  could  be  heated  by  a  blast-lamp  to  any 
desired  temperature  up  to  1100  degrees  Centi- 
grade. The  temperatures  were  measured  by 
means  of  a  Le  Chateller  platln-rhodium  pyrom- 
eter.     No  difficulty  was  experienced  in  main- 


posed  under  a  large  bell-jar  over  dilute  sul- 
phuric acid  (24  per  cent.)  which  had  a  vapor- 
pressure  of  about  18  millimeter  at  24  degrees 
Centigrade.  At  this  vapor-pressure,  water  does 
not  absorb  on  the  surface  of  glass  or  the  parti- 


and  colloids.  The  difference  is  merely  in 
degree.  No  amount  of  heating  will  destroy  the 
power  of  lime,  magnesia  and  alumina  to  take 
up  water  again.  Whatever  theory  we  may  hold 
as  to  the  relation  of  water  to  these  substances 
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cles  of  a  powder  so  that  all  gains  in  weight  are 
a  true  measure  of  affinity  for  water.  As  nearly 
as  possible,  the  bell-jar  was  kept  at  a  constant 
temperature  during  the  experiments,  but  when 
any  considerable  variation  occurred,  corrections 
were  made  to  the  results.  The  silicic  acid 
hydrogel  was  prepared  by  neutralizing  sodium 
silicate  with  dilute  hydrochloric  acid,  and 
washing  the  jelly  by  dialysis  until  the  salt  was 
entirely  removed.  The  pure  jelly  was  dried  to 
a  certain  point  on  the  steam-bath  and  finally 
allowed  to  air-dry.  The  resulting  white  powder, 
which  had  every  physical  appearance  of  being 
dry,  was  found  to  contain  about  20  per  cent,  of 
water.  The  hydrogels  of  iron,  alumina  and 
magnesia  were  precipitated  by  dilute  solutions 
of  sodium  hydroxide,  thoroughly  washed  by 
decantation     and     finally     air-dried.       Finally 


in  the  process  of  "slaking"  it  is  quite  certain 
that  it  is  an  altogether  different  phenomenon 
from  the  process  which  goes  on  when  water  is 
absorbed  into  the  peculiar  structure  of  a  col- 
loid, 

A  question  that  naturally  arises  is  how  are 
we  to  (tccount  for  the  well-known  high-binding 
powers  of  many  homogeneous  crystalline  rocks 
such  as  limestones  and  dolomites.  As  a  matter 
of  fact,  pure  calcium  carbonate  has  no  cement- 
ing value  whatsoever;  this  quality  is  provided 
by  certain  hydrated  impurUies  such  as  silica, - 
ferric  oxide  or  even  clay.  The  amount  of 
these  impurities  need  not  necessarily  be  very 
large,  but  the  distribution  throughout  the  mass 
is  probably  of  a  very  intimate  nature.  It  has 
long  been  known  to  practical  road  builders  that 
the  binding  power  of  many  rocks  increases  as 
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time  goes  on,  under  the  combined  influence  of 
tlie  action  of  traffic  and  water.  Every  potter 
Itnows  that  tne  plasticity  of  clay  increases 
under  the  action  of  kneading  and  working  with 
water.  In  some  industries,  clay  mixtures  are 
stored  away  for  considerable  periods  under  wet 
blanliets.  This  process  is  called  "sweating" 
and  is  believed  to  be  very  beneficial.  It  has 
lately  been  suggested  that  bacterial  fermenta- 
tions are  responsible  for  the  improvement  in 
the  quality  of  clays  under  such  treatment.  The 
writer  has  no  data  on  this  subject  but  it  is 
well  known  that  many  of-  the  nitrifying  bac- 
teria flourish  in  media  composed  of  inorganic 
■colloids,  which  suggests  that  the  presence  of 
bacteria  may  be  a  concomitant  rather  than  the 
•cause  of  improvement.  Experiments  in  the 
laboratory  have  shown  that  the  cementing 
value  of  briquettes  is  increased,  if  the  dough 
made  from  a  rock  dust  is  allowed  to  stand  for 
some  time  before  being  molded,  and  it  is  still 
more  increased  if  the  dough  is  kneaded. 

In  summarizing  the  results  as  presented  in 
this  paper  it  may  be  said  that  it  has  been 
pointed  out:  (1)  That  the  cementing  power 
■of  rock  powders  is  a  property  similar  to  the 
plasticity  of  clays.  (2)  That  all  rock  powders 
that  have  cementing  power  show  the  same  pe- 
culiar relation  to  water  that  is  shown  by  sub- 
stances that  possess  an  amorphous  colloid  struc- 


The  Garbage  Reduction  Plant  at  Balti- 
more. 


There  has  recently  been  put  into  operation  tn 
Baltimore,  Md.,  a  garbage  reduction  plant  of  a 
type  already  well  known  from  its  use  in  New 
York,  Boston  and  Philadelphia.  The  Arnold- 
Edgerton  system  is  the  one  employed,  and  sev- 
eral improvements  have  been  made  in  the 
process  since  the  first  plants  were  installed. 
The  works  at  Barren  Island,  New  York  City, 
were  described  in  The  Engineering  Record  of 
August  27,  1898,  and  February  4,  1899;  and  a 
very  complete  and  detailed  description  of  the 
Boston  plant  was  given  in  the  issue  of  Septem- 
ber 14,  1901.  One  of  the  main  features  of  the 
Boston  plant  was  the  coking  process  that  was 
gone  through  with  in  order  to  prepare  the 
tankage  for  use  as  a  fertilizer  base.  This  fea- 
ture has  not  been  reproduced  in  the  Baltimore 
plant,  but  otherwise  the  process  is  practically 
the  same,  and  only  its  general  outlines  will  be 
given  here.  Mr.  Charles  Edgerton  is  the  de- 
signer of  this  plant,  and  the  Baltimore  Sanitary 
Contracting  Company  has  a  10-year  contract  for 
the  disposal  of  the  city's  refuse  by  this  means. 

The  site  selected  for  the  Baltimore  plant  is 
upon  deep  water  and  in  close  proximity  to  the 
railroads.  The  garbage  is  delivered  both  by 
wagons   and    by    scows,   and    the   specifications 
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ture,  1.  e.,  they  can  be  dehydrated  and  rehy- 
drated,'  until,  by  prolonged  high  heating,  the 
structure  is  destroyed. 

It  is  not  the  intention  of  the  writer  to  main- 
tain that  the  gelatinous  mass  in  which  silicic 
acid  separates  from  a  dilute  solution  is  in  any 
way  comparable  to  a  plastic  clay  mass.  The 
question  is  purely  one  of  the  condition  of  the 
particles  which  go  to  make  up  the  mass  of 
plastic  rock-powder  or  clay.  In  the  opinion  of 
the  writer,  particles  which  are  entirely  crystal- 
line in  their  nature  have  nothing  to  do  with 
plasticity  except  to  act  as  a  diluent.  It  is  the 
amorphous  particles  which,  by  reason  of  their 
characteristic  structure,  are  able  to  absorb 
water  and  assume  the  condition  which  causes 
them  to  exhibit  that  coherence  which  in  the 
mass  we  denominate  plasticity. 


under  which  the  plant  was  constructed  state 
"All  garbage,  dead  animals  and  market  refuse 
must  be  within  the  digesting  tanks,  or  within 
the  process  of  actual  disposal  not  later  than  6 
o'clock  A.  M.  on  the  day  following  their  receipt 
at  the  plant  for  such  disposal,  and  this  ma- 
terial must  be  completely  disposed  of  within 
24  hours  after  its  collection."  '  From  the  scows 
the  garbage  is  carried  up  over  the  tops  of  the 
digesters  by  means  of  a  long  water-tight  steel- 
trough  conveyor,  entirely  under  cover.  Valves 
are  so  arranged  at  the  tops  of  the  digestors  that 
the  use  of  any  digestor  can  be  discontinued 
without  interfering  with  the  other  units,  and 
swinging  arms  are  provided,  as  shown  in  one 
of  the  photographs,  through  which  the  garbage 
is  fed  to  any  one  of  each  battery  of  four 
digestors.      The   part  of  the  main  building  in 


which  the  digestors  are  located  is  two  stories 
high,  and  the  rest  only  one  story.  Ample  ven- 
tilation is  pi'ovided  in  the  roof. 

The  reduction  process  is -thus  described  In 
the  specifications:  "The  system  of  final  dis- 
posal shall  be  thorough  sterilization  of  all  ma- 
terial by  the  use  of  live  steam  at  a  temperature 
of  not  less  than  292  degrees,  Fahrenheit,  the 
material  to  be  subjected  to  this  temperature  in 
an  enclosed  vessel  absolutely  steam  tight,  at  a 
working  pressure  of  not  less  than  60  pounds  per 
square  inch,  for  not  less  than  8  hours.  All 
gases  and  vapors  are  to  be  drawn  oft  and  con- 
densed. From  the  time  the  material  is  deliv- 
ered into  the  said  enclosed  vessel  It  shall  not 
be  handled  in  the  open  air  until  after  it  has 
been  pressed  so  that  the  solid  part  of  the  ma- 
terial shall  contain  moisture  not  exceeding  55 
per  cent,  after  which  it  may  be  finally  disposed 
of  by  cremation,  acidulatlon  or  reduction  to 
commercial  dryness,  for  use  as  a  fertilizing  ma- 
.terial." 

There  are  twenty-eight  10-ton  digestors,  mak- 
ing the  total  capacity  of  the  plant  560  tons  per 
24  hours,  which  is  somewhat  in  excess  of  the 
requirements  of  the  city.  The  digestors  are 
made  of  %-inch  open  hearth  steel  plates,  and 
are  made  to  withstand  a  pressure  of  160  pounds. 
The  discharge  openings  of  each  battery  of  four 
digestors  are  connected  with  a  pressing  ma- 
chine for  separating  the  liquids  from  the  solids. 
A  platform  extends  along  each  side  of  the  di- 
gestors, at  a  level  with  their  bottoms,  from 
which  the  valves  controlling  the  discharge  into 
the  presses  are  operated.  These  heavy  roller 
presses  were  designed  by  Mr.  Charles  Edgerton, 
and  constructed  by  the  Kutztown  Foundry  & 
Machine  Company,  of  Kutztown,  Pa.  It  is  stated 
that  they  contain  several  improvements  over 
those  used  in  Boston  and  Philadelphia.  A 
photograph  of  one  of  these  presses,  showing  the 
digestors  above  it,  accompanies  this  article. 
The  trough  directly  above  the  press  is  for  the 
return  of  the  scraper  conveyor  by  which  the 
pressed  tankage  is  carried  out  of  the  digestor 
room.  The  seven  presses  are  driven  by  belting 
from  an  overhead  shaft.  From  the  presses,  the 
liquids  fiow  through  a  trough  into  the  grease 
room,  where,  after  cooling,  the  grease  is 
skimmed  off  for  use  in  soap  making  and  in  the 
manufacture  of  lubricating  oil,  while  the  rest 
of  the  liquid  is  evaporated  under  vacuum. 
After  this  evaporation  it  is  known  as  "stick," 
and  is  mixed  with  the  dried  tankage  (the  solid 
matters)  to  form  a  fertilizer  base.  The  tank- 
age is  carried  from  the  press  room  to  another 
part  of  the  plant,  where  it  receives  a  further 
treatment  with  phosphate  before  being  used  as 
commercial  fertilizer. 

Steam  for  the  plant  is  furnished  by  a  battery 
of  six  horizontal  return  tubular  boilers  of  200 
horse-power  capacity  each,  constructed  for  a 
working  pressure  of  125  pounds  steam.  They 
are  arranged  so  that  any  of  them  can  be  dis- 
continued without  affecting  the  others.  These 
boilers,  made  by  the  Coatesville  Boiler  Works, 
are  supplied  by  duplex  high  duty  pumps  with 
modern  heating  device.  The,  presses  are  driven 
by  a  50-horse-power  Hamburg  horizontal  •  en- 
gine, and  the  conveyors  by  vertical  engines,  all 
of  the  high  duty  type.  The  various  conveyors 
used  in  the  plant  were  supplied  by  the  Aultman 
Company,  of  Canton,  O.  The  entire  plant  occu- 
pies a  plot  of  ground  160x600  feet,  practically 
the  whole  lot  being  occupied  by  the  various 
buildings. 


A  Two-Generator  Three-Wire  Electric  Sys- 
tem supplies  the  Hotel  Hillman,  Birmingham, 
Ala.  There  is  an  80  and  a  150-horse-power 
Harrisburg  engine,  each  direct  connected  to 
two  General  Electric  dynamos. 


634 


The  Springville  Bridge. 


The  143-foot  through  steel  truss  bridge  at 
Springville,  New  York,  carries  the  highway  be- 
tween the  towns  of  Concord  and  Ashford.  It 
has  two  riveted  Pratt  trusses  18  feet  deep  and 
15  feet  2  inches  apart  on  centers,  built  en- 
tirely with  channels  and  angles  having  riveted 
connections,  and  is  braced  transversely  with 
adjustable  lateral-diagonal  rods.  The  trans- 
verse floor  planks  are  carried  on  five  lines  of 
longitudinal  I-beam  stringers  and  two  lines  of 
channels  which  are  supported  on  12-inch  I- 
beam  floorbeams.  The  design  was  worked  out 
with  a  special  effort  to  provide  a  rigid  and 
durable  structure  for  a  given  moderate  ser- 
vice with  the  least  weight  of  material  and  least 
cost  for  manufacture  and  erection.  It  is  a 
type  of  modem  highway  construction  suited  to 
many  cases  of  moderate  traffic  and  illustrat- 
ing the  economy  and  efficiency  of  a  structure 
designed  in  accordance  with  scientific  prin- 
ciples and  advanced  practice.  Many  bridges  of 
the  same  span  which  are  designed  to  secure 
the  lightest  and  cheapest  structure  possess  less 
strength  and  durability  and  yet  in  many  cases 
have  a  greater  weight  and  more  expensive 
work,  because  the  materials  are  not  distrib- 
uted to  the  best  advantage,  and  the  connec- 
tions are  not  properly  designed  to  develop  their 
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pieces,  and  were  arranged  on  theoretical  center 
lines  with  sufficient  clearance  to  enable  all  the 
field  rivets  to  be  driven  with  ease,  thus  facili- 
tating the  most  difficult  of  the  erection  oper- 
ations. 

The  top  chords  and  end  posts  are  of  uni- 
form dimensions  throughout,  but  the  U-shaped 
stiff  bottom  chords  are  made  of  pairs  of  angles 
with  their  sizes  varying  to  correspond  with  the 
stresses  in  the  successive  panels.  Both  flanges 
of  these  angles  are  spliced  with  cover  plates  de- 
veloping the  full  strength  of  the  net  cross- 
section.  The  floorbeams  are  web-connected  to 
the  vertical  posts  and  the  lower  chord  angles 
through    the    regular    fleld-rivet    holes    in    the 
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of  the  other  flange  angle  could  be  field-riveted 
across  the  end  post  cover  plate,  making  a  sim- 
ple and  rigid  connection.  The  knee  brace  at 
the  lower  side  of  the  portal  has  a  shop-riv- 
eter connection  plate  engaging  field  rivets  in 
the  edge  of  the  inclined  post.  The  intermediate 
upper  transverse  struts  have  their  top  flange 
angles  carried  across  the  top  chords  and  field- 
riveted  to  them,  their  lower  flange  angles  cut 
to  clear  the  vertical  posts,  and  their  end  lower 
gusset  plates  shop-riveted  to  vertical  connec- 
tion angles  fleld-riveted  to  the  flanges  of  the 
vertical  posts.  The  top  lateral  diagonals  are 
round  bars  with  nuts  and  washers  at  each  end 
which  engage  bent  plates  riveted  obliquely  to 
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Details  of  the  143-Foot  Span  Highway  Bridge  at  Springville,  New  York. 


whole  strength   and  afford  advantageous  con- 
struction and  erection. 

The  roadway  is  14  feet  wide  In  the  clear  and 
Is  proportioned  for  a  live  load  of  1,000  pounds 
per  linear  foot,  the  dead  weight  of  the  bridge 
being  estimated  at  600  pounds  per  linear  foot. 
The  stresses  and  materials  are  as  noted  in  the 
strain  sheet,  and  most  of  the  connections  are 
shown  in  the  half  elevation.  The  chords  were 
shipped  to  the  site  In  two-panel  lengths,  spliced 
on  panel  points  by  the  gusset  web-plates,  which 
were  shop-riveted  to  one  end  of  the  chord  sec- 
tion, and  thus  formed  jaw  plates  to  receive  the 
adjacent  chord  piece  and  the  web  members  and 
promote  the  convenience  of  assembling  in  the 
field.  The  vertical  and  diagonal  members  of 
the  truss  are  all  of  the  same  width  as  the  chord 


gusset  plates  for  the  connections  of  the  truss 
members,  thus  avoiding  extra  riveting.  The  6- 
Inch  I-beam  stringers  rest  directly  on  the  top 
flanges  of  the  floorbeams  and  the  3-inch  planks 
and  4x6-inch  wheel  guard  pieces  were  secured 
to  them  by  hook  bolts. 

Sway  bracing  is  provided  by  the  portal  struts 
and  the  transverse  top  lateral  struts,  both  made 
In  the  form  of  light  lattice-girders.  The  former 
are  30  inches  deep  and  have  pairs  of  3x2%-inch 
flange  angles  in  the  planes  of  the  inclined 
posts.  The  latter  are  24  inches  deep  with  pairs 
of  2'^x2-inch  flange  angles,  both  being  made 
Vith  single  2x%x3/16-inch  lattic?e  angles  riv- 
eted to  gusset  plates  between  the  flange  angles. 
At  each  end  of  the  portal  strut  one  of  the  angles 
in  each  flange  is  cut  away,  so  that  the  back 


the  top  chord  cover  plates.  The  bottom  chord 
lateral  rods  have  upset  ends  with  nuts  bearing 
on  bevelled  plates,  except  at  the  abutments 
where  they  have  loop  eyes  engaging  pins 
through  the  projecting  base  plates  of  the  pedes- 
tals. Lattice-girders  about  20  inches  deep  with 
single  2%x2-inch  flange  angles  are  riveted 
horizontally  across  the  inner  faces  of  the  web 
members  to  form  a  guard  preventing  impact 
from  vehicles  against  the  vertical  and  diagonal 
posts. 

This  bridge  was  designed  and  constructed  by 
The  United  Construction  Company,  Albany, 
N.  Y.,  Mr.  Jas.  R.  Watt,  president,  anil  Mr. 
Walter  R.  Harden,  C.  E.,  vice-president  and 
chief  engineer,  to  Whom  acknowledgment  is 
made  for  data. 


June  13,  1903. 
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Automatic    Modules   for   Regulating   the 
Speed  of  Filtration. 

In  the  "Proceedings"  of  the  American  Society 
of  Civil  Engineers  for  May,  1903,  Mr.  John  H. 
Gregory,  associate  member,  in  discussing  a 
paper  of  the  above  title  by  Mr.  Charles  Anthony, 
Jr.,  M.  Am.  Soc.  C.  E.,  describes  three  interest- 
ing forms  of  semi-automatic  modules  designed 
for  the  Philadelphia  filtration  works.  These 
works  were  described  in  The  Engineering  Rec- 
ord of  January  3,  March  28  and  April  11,  1903, 
and  in  conueciion  with  these  articles  Mr.  Greg- 
ory's- discussion  is  of  particular  interest,  as  he 
has  had  considerable  experience  in  the  last  few 
years  in  designing  apparatus  of  both  automatic 
and  semi-automatic  types,  and  in  watching  the 
operations  of  both.  Three  sets  of  hand-regu- 
lated apparatus  of  the  type  shown  in  the  accom- 
panying illustration,  reproduced  from  the  "Pro- 
ceedings," were  designed  under  Mr.  Gregory's 
direction,  the  drawings  being  made  for  repro- 
duction only  in  sufficient  detail  to  indicate  the 
genera!  design  and  operation  of  the  apparatus. 
In  each  case  the  adjustment  is  accomplished  in 
the  simplest  manner  possible,  that  is,  by  turning 
a  hand-wheel  on  an  indicator  stand. 

In  the  first  figure  is  shown  the  type  which  was 


stand  without  being  connected  to  it,  the  hub  of 
the  hand-wheel  having  a  square  hole  through  it 
slightly  larger  than  the  stem. 

Ao  shown,  water  is  passing  over  the  crest  of 
th«  weir,  thereby  giving  a  certain  rate  of  filtra- 
tion on  the  filter.  If  it  is  desired  to  change  the 
rate,  t-Uis  Is  accomplished  by  turning  the  hand- 
wheel  on  the  indicator  stand.  By  doing  so,  the 
stem,  S,  is  turned,  and,  as  it  is  threaded  through 
th-^  spider  at  A,  the  telescopic  pipe,  T,  is  raised 
or  lowered  with  reference  to  the  water  level,  cor- 
respondingly decreasing  or  increasing  the  rate. 
In  order  that  the  float,  P,  shall  not  turn  with 
the  stem,  a  small  projecting  piece  is  fastened 
to  it,  moving  along  the  giude,  L,  which  is  fas- 
tened to  the  wall. 

J  no  rate  of  filtration  is  indicated  by  a  pointer 
moving  over  a  small  horizontal  dial  at  G,  di- 
rectly under  the  hand-wheel.  The  movement  of 
this  pointer  is  accomplished  by  means  of  a 
brass  coUar,  with  a  square  hole,  fitting  around 
the  stem,  and  forming'  the  worm  of  a  train  of 
gearing.  The  graduation  of  the  dial  is  deter- 
mined from  experiment  rather  than  from  com 
putalion. 

The  weak  point  in  apparatus  of  this  type  is, 
of  course,  at  the  joint,  J.  When  it  came  to  de- 
signing this  joint,  three  styles  were  considered. 
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Semi-Automatic  Modules  for  Sand  Filters. 


first  designed,  and  which  is  now  in  use  at  the 
six  filters  at  the  Lower  Roxborough  plant.  This 
consists  of  a  circular  copper  float,  F,  in  the 
form  of  a  torus,  carrying  above  and  secured  to 
it  a  four-armed  cast-iron  spider,  Y,  through 
which  is  threaded  a  stem,  S,  at  the  hub,  A.  On 
the  lower  end  of  the  stem,  S,  is  carried  a  smaller 
four-armed  spider,  K,  made  of  brass,  so  joined 
to  the  stem  at  B  that  it  can  turn  freely  in  a 
horizontal  direction,  but  without  any  vertical 
movement  on  the  stem.  This  spider,  K,  sup- 
ports a  vertical  brass  pipe,  T,  which, 
for  convenience,  may  be  called  the 
telescopic  pipe,  the  top  of  which 
forms  a  sharp-crested  weir,  W,  over  which  the 
water  flows.  This  telescopic  pipe  is  enclosed  in 
a  cast-iron  casing,  C,  the  lower  end  of  which 
connects  with  the  main  pipe  leading  to  the  fll- 
tered-water  basin.  The  telescopic  joint,  J, 
through  which  the  pipe,  T,  passes,  is  a  brass 
ring,  and  is  arranged  with  grooves  so  that  light 
packing  could  be  inserted  if  desired.  The  stem, 
S,  is  of  brass,  the  lower  end  only  being  circular 
and  threaded;  above,  it  is  of  square  brass  tub- 
ing, and  passes  up  through  a  circular  hole  in 
the  floor,  which  serves  to  guide  the  stem. 
Above  the  floor  is  placed  an  Indicator  stand  with 
a  hand-wheel.     The  stem  passes  up  through  this 


one  being  that  shown,  another  a  thin  plate  with 
a  hole  very  slightly  larger  than  the  telescopic 
pipfl,  and  the  other  a  cup  leather.  The  writer 
rather  leaned  toward  the  leather  joint  or  the 
thin  plate,  but  after  discussion  it  was  finally 
decided  to  adopt  the  one  shown,  with  the  pro- 
vision, howe\.  1  .  liie  design  should  be  such 
that  either  of  the.  others  could  be  substituted  if 
it  was  found  desirable.  It  should  be  remarked 
that  with  either  of  the  types  which  do  not 
make  a  tight  joint  at  J,  there  will  be  a  certain 
amount  of  leakage,  greater,  of  course,  at  the 
first  of  the  run  when  the  head  is  greater;  but,  in 
the  writer's  opinion,  this  leakage  would  be  so 
small,  c.ouip.ared  with  the  amount  passing  over 
the  weir,  that  it  would  not  be  a  serious  matter. 
This  leakage,  however,  is  to  be  avoided  if  possi- 
ble. After  this  apparatus  was  installed  it  was 
found  that  with  the  joint  as  designed  it  did  not 
operate  satisfactorily.  The  writer  understands 
that  the  cup  leather  has  now  been  substituted 
and  is  giving  very  satisfactory  results. 

In  designing  both  sets  of  apparatus  it  was 
intendeu  (o  provide  access  for  air  under  the 
sheet  of  water,  and  it  was  thought  that  suflicient 
opening  has  been  provided  at  the  four  points 
where  the  spider,  K,  was  joined  to  the  pipe.  It 
was   expected,   however,   that  there    would    be 


son>e  entrained  air  carried  along  in  the  solid 
column  of  water  passing  down  through  the  tele- 
scopic pipe,  due  to  the  agitation  at  the  surface 
produced  by  the  falling  sheet  of  water.  In 
either  event  it  was  not  anticipated  that  It  would 
amount  to  much.  It  seems  that  such,  however, 
was  not  the  case,  and  that  there  has  been  some 
little  trouble  caused  by  air  being  sucked  in. 
The  writer  has  not  had  the  opportunity  of 
studying  the  apparatus  for  any  length  of  time 
while  in  operation,  and  hence  cannot  suggest 
\rhat  he  would  consider  the  best  way  of  remedy- 
ing it:  but,  from  his  knowledge  of  all  the  de- 
tails, several  methods  have  suggested  them- 
selves. The  trouble  with  the  air  in  the  water 
passing  out  through  the  apparatus,  however, 
does  not  affect  the  satisfactory  operation  of  the 
filter. 

When  It  canio  to  designing  the  Upper  Roxbor- 
ough and  Belmont  plants  it  was  found  desirable 
to  raise  the  elevation  of  the  eflluent  pipe  leading 
from  the  regulating  chambers.  This  resulted  in 
a  modification  of  the  design  of  the  regulating 
apparatus,  which  modification  is  shown  in  the 
second  figure.  The  upper  part  of  the  apparatus 
is  the  same  as  that  just  described.  The  change 
in  the  lower  part  is  indicated  clearly  in  the 
drawing.  The  object  in  providing  the  internal 
casing,  C,  was  to  prevent  a  possible  cramping 
of  the  telescopic  pipe,  T,  in  the  joint,  J,  due  to 
the  lateral  movement  of  the  water  as  it  passed 
out  into  the  effluent  pipe  leading  from  the 
chfimter.  This  modified  type  of  apparatus  was 
also  included  in  the  designs  of  the  Torresdale 
plant,  to  be  used  for  all  the  filters  except  one, 
in  which  was  to  be  installed  a  still  further  modi- 
fied type. 

All  the  apparatus  was  designed  to  run  for  a 
maximum  rate  of  filtration  of  6,000,000  gallons 
per  acre  per  24  hours,  and  with  a  maximum  loss 
of  head  on  the  filter  of  5%  feet.  It  is  readily 
seen,  then,  that  when  the  filter  is  first  started 
after  scraping,  the  water  passing  over  the  weir 
falls  several  feet,  causing  the  agitation  men- 
tioned previously,  it  should  also  be  noted  that 
during  the  run  the  telescopic  pipe  has  a  vertical 
raovement  corresponding  to  the  total  loss  of 
head,  and  a  consequent  variation  in  leakage  if  a 
tight  joint  is  not  used  at  J,  as  before  stated.  It 
was  in  an  attempt  to  improve  both  these  fea- 
tures that  the  apparatus  illustrated  in  the  third 
figuie  was  designed. 

The  indicator  stand,  the  stem,  S,  the  joints, 
A,  B  and  J,  and  the  float,  F,  are  the  same  as 
describee  previously.  The  spider,  K,  is  length- 
ened vertically,  but  has  no  connection  with  the 
spider,  Y,  except  through  the  stem,  S,  although 
the  drawing  might  seem  to  indicate  otherwise. 
The  spider,  Y,  is  a  double  one,  the  upper  part 
being  similar  to  the  one  described  previously, 
and  serving  the  same  purpose;  the  lower  part 
carries  a  vertical  valve  stem  at  N.  The  tele- 
scopic pipe,  T,  is  made  much  shorter,  while  the 
outlet  casting,  D,  is  quite  different  in  form.  Be- 
low Ibis  outlet  casting,  D,  there  is  a  solid  plate 
With  an  opening  at  R  for  the  valve  stem,  and 
liei..w  the  plate  there  is  a  balanced  piston-valve, 
placed  on  the  end  of  the  main  eflJuent  from  the 
filter.  This  valve  consists  of  a  hollow  internal 
cylinder  or  piston.  P,  with  openings,  surrounded 
by  an  annular  casing,  also  with  openings.  The 
position  of  the  pigion,  P,  is  controlled  by  the 
float,  F.  The  method  of  changing  the  rate  of 
filtration,  as  with  the  other  types,  is  by  chang- 
ing the  level  of  the  crest  of  the  weir,  W, 
relative  to  the  water  level  in  the  chamber. 

The  operation  of  the  apparatus  may  be  de- 
scribed as  follows:  When  the  filter  is  started, 
after  scraping,  the  piston,  P,  will  be  at  its  low- 
est position,  with  its  openings  opposite  those  in 
the  annular  casing.  Thfe  water  will  pass  out 
through  the  piston-valve  into  the  chamber,  ris- 
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Ing  up  around  the  float  and  passing  over  the 
»«ir.  When  the  water  has  reached  a  sutBcient 
elevation,  the  float  will  rise,  carrying  with  it  the 
piston,  r,  and  thereby  partly  closing  the  open- 
ings in  the  annular  casing.  The  float  will  rise  to 
such  a  position  that  the  water  discharged 
through  the  piston-valve  will  be  the  same  as 
that  passing  over  the  weir,  in  which  position 
the  apparatus  will  be  in  eauilibrium.  The  dif- 
ference in  head  between  the  water  level  on  the 
Alter  and  in  the  chamber,  minus  the  head  lost  in 
pab&iug  the  fllter,  will  be  used  up  in  passing 
through  the  piston-valve.  At  the  beginning  of 
a  run  this  head  will  be  several  feet,  but  at  the 
last  end  will  be  only  a  small  amount.  If  at  any 
time  the  rate  is  changed,  the  position  of  the 
float  and  piston  will  be  altered  slightly  to  cor- 
respond to  the  new  condition  of  affairs. 

It  will  be  seen,  then,  that  with  this  type  of 
apparatus  the  water  level  in  the  chamber  will 
remain  practically  constant,  varying  at  the 
most  only  a  few  inches  instead  of  fluctuating 
several  feet,  and  thereby  giving  practically  a 
constant  leakage  at  J,  if  a  tight  joint  is  not 
used.  The  telescopic  pipe,  T,  will  have  a  ver- 
tical movement  of  only  a  few  inches,  and  its 
length  has  been  reduced  to  a  minimum.     A  cup- 
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gowan,  and  Wm.  Steyh,  should  prepare  a  set  of 
standard  specifications  for  brick  paving,  but 
this  was  not  done,  it  being  thought  that  on  ac- 
count of  the  variation  in  local  conditions  it 
would  be  better  to  present  the  entire  data,  and 
let  each  engineer  draw  his  own  conclusions. 

The  results  of  the  investigation  show  how 
very  important  brick  paving  is  in  Iowa  in  com- 
parison with  other  pavements.  The  cedar 
block  pavements  formerly  laid  in  some  of  the 
larger  cities  have  in  every  case  proved  unsat- 
isfactory, and  many  of  them  have  already  been 
replaced  with  brick.  Cedar  Rapids,  in  reply  to 
the  Question  as  to  whether  brick  had  proved 
satisfactory  as  compared  with  other  pave- 
ments, says:  "It  is  much  better  than  cedar 
blocks,  of  which  we  have  had  plenty,  but  not 
as  satisfactory  as  we  would  like."  Macadam 
has  been  laid  extensively  in  some  places,  due 
mainly  to  its  cheapness,  and  occasionally 
it  has  been  used  later  as  a  foundation  for  brick. 
At  the  present  time  there  is  also'  a  strong 
tendency  in  Iowa  to  construct  asphalt  pave- 
ments on  residence  streets,  where  financial 
considerations  permit,  and  where  well  built 
these  pavements  have  proved  satisfactory. 
Nevertheless,  by  far  the  greatest  area  of  pav- 
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exposure  of  G  to  8  inches  of  the  face  of  the  curb 
is  recommended,  and  it  is  not  as  a  rule  consid- 
ered worth  while  to  point  curb  joints  with 
cement  mortar.  The  curbs. are  generally  set 
on  sand.  The  combined  concrete  curb  and  gut- 
ter has  not  been  much  used  in  Iowa,  but  is  con- 
sidered to  be  very  good.  Occasionally  there 
was  some  heaving  due  to  severe  cold  weather, 
and  in  a  few  cases  rumbling  of^he  pavement 
was  noticed  at  the  same  time;  rbut  as  a  rule 
such  results  were  not  noticeable.  Several  en- 
gineers recommend  a  special  brick  for  use 
along  street  railway  tracks. 

In  the  report  of  the  committee  there  are 
given  typical  cross-sections  of  the  brick  pave- 
ments in  all  of  the  principal  cities  of  Iowa 
and  as  much  of  the  information  as  possible  has 
been  compiled  into  a  table,  from  which  the 
table  accompanying  this  article  has  been  con- 
densed. In  the  table  the  cost  of  the  round  un- 
treated cedar  block  paving  in  Sioux  City  is 
given  as  $1.33  per  square  yard,  there  being  212,- 
437  yards  in  the  city.  In  Council  Bluffs  the 
cost  is  given  as  $1.40  to  $1.59,  there  being  152,- 
50U  square  yards  in  that  city.  The  cost  of 
limestone  block  in  Burlington  is  given  as  $1.25 
per  square  yard,  and  granite  block  as  $2.75. 


City.  Pop.,  1900. 

Des  Moines 62,139 

Dnbuque 36.297 

Dareaport ; 3D.254 

Slooi  City    33,111 

Council   Bluffs    25,802 

Ced«r  Baplds ; 25,656 

Burllmtton    23,201 

Cllnt»n    22,698 

Ottamwa   18,197 

Keokuk    14,641 

Muscatine 14,073 

Waterloo 12,580 

Ft.  P«*ge   12,162 

Marakalltown    11,544 

Ft.  Madison 9.278 

OskalMsa    i.Cj^i^,^ ... .  9,212 


Booae    ....  . . 

Iowa  City  . .  . 
Maaoa   City    . 

Charlea  City 

M^wtM  ....'. 
AIMa-.-..:..;. 

Adel   

Tata  Is    . . 


8,880 
7,987 
6,746 

4,227 

3^,682 

.  2,889 

1,213 


Miles. 
58.4 

4.75 
23.00 

4.40 
11 

13.5 

11.93 
13 

6.5 

1.6 
8.91 


1.20 

6.69 

1.9 
9 

1.76 

1.82 

.91 

.21 

0.7 

1.0 

0.3 

209.26 


-Brick.- 


STATISTICS   OF    BRICK  PAVING   IN 
Cost  per  sq. 
dollars 


-Amount  of  paving.— 


Sq.  yds. 
1,099,441 

130,008 
589.949 

100,069 
210,000 

332,093 

263,361 
345,000 

175,755 

49,193 
177,365 

96,922 

33,140 

43,639 

45,200 
166.455 

46,360 
57,476 
16,700 

6,670 

15,600 

.   23.000 

7.300 

4,030,696 


-Asphalt. 

Sq.  yds. 

Small   amount 

0 
0 

141,794 
0 

7,591 

0 
0 

20,499 

0 
0 

0 

0 

0 

0 
0 

•        0 

0       . 

23,000 

0 
0 
0 

192,884 


Brick. 
1.15—1.80 

1.50 — 1.70 
1.30 

1.71—1.83 
1.25— 1.79  Va 

0.97—1.25 

1.30—1.84 
1.20—1.36 

1.40—1.58 

1.21—1.68 
1.20 — 1.90 

1.20—2.10 

1.22—1.38 

1.15—1.80 


IOWA, 
yd.  in 

Asphalt. 
1.92 

2.56 


1.58 


1.26- 
1.39- 

1.14- 
1.04- 
1.65- 

1.26 

1.45- 
1.45 


-1.65 
-1.60 

-1.78 
-1.33 
-1.96 

-1.53 


1.89 


Foundations 

for  brick. 
2-course     and 

6"  coucr. 
6" — 8"  concr. 
Concrete 
6"   concr., 

2-couise 
6"  concr., 

2-course 
6"  macadam 

with  1  and  2 

course 
2-course 

6"  macadam 

Macadam, 

concr.,  and 

2-coui'se 
G"  macadam 

with  1  and  2 

course 
6"  macadam 

gravel,  sand 
2-course, 

macadam 
2-course    on 

gravel  or  br. 

stone 
Sand  &  concr. 

2-course 

2-course 

2-cour8e 
concrete 

Old  macadam, 
concrete 

5" — 6"  concr. 

6"  old  mac- 
adam 

6"  concr. 

2-course 

2-course 


Fillers  used. 
Port.  cem. 

or  sand 
Sand 


Sand  or 
Port.  cem. 

Sand  or 
cem. 

Sand 

Sand 

Sand 

Sand,  Port, 
cem.  or 
pitch 

Sand 

Sand 
Sand 

Sand 

Sand  or 
asphalt 

Sand 

Sand 

Sand  or 
Port.  cem. 

Sand 

Sand  or 
Port.  cem. 


Kind. 

Limestone 
Sandstone 

Sandstone 
Concrete 

Sandstone 

Stone 
Brick 
Stone 

Sandstone 


-Curb.- 


Stone 


Sand 

Sand 
Sand 
Sand 


Concrete 
Stone 

Stone 
Concrete 


Concrete 
Concrete 

Sandstone 

Concrete 

Sandstone 

Concrete 

Stones 

Concrete 


Cost  per  ft. 

0.45 
0.37 

OleO  to  0.69 

0.30 

0.44 

0.43 

0.20 

0.50  to  0.82 

0.50  to  0.58 
0.55  to  0.58 


0.36 
0.50 

0.83 
0.56 


0.32 
0.45 

0.33 

0.37 

0.62 

0.30 
0.50 


leather  joint,  preferably,  would  be  used  at  R, 
to  preTent  leakage  at  this  point.  Mr.  L.  M. 
Lloyd  and  Mr.  F.  C.  Dunlap  made  several  valu- 
ablr  suggestions  In  working  out  the  details  of 
the  three  typfts  of  apparatus  just  described. 


Brick  Paving  in  Iowa. 

The  paving  brick  committee  of  the  Iowa  En- 
gineering Society  after  two  years  of  painstak- 
ing investigation  of  its  special  subject  made 
a  report  at  the  annual  meeting  of  the  society 
beld  at  Cedar  Rapids  in  January,  1902,  which 
report  together  with  the  discussion  it  elicited 
lias  recently  been  published  in  pamphlet  form. 
It  contains  complete  and  detailed  information 
not  only  regarding  practically  every  yard  of 
brick  pavement  in  the  state  of  Iowa,  but  also 
such  allied  information  as  the  cost  of  asphalt, 
macadam  and  other  pavements,  in  the  cities 
■where  brick  is  used.  An  abstract  of  this  very 
valuable  report  follows.  It  was  originally  pro- 
posed that  the  committee,  which  is  composed 
of  Prof.  A.  Marston,  Ames,  la.,  chairman,  and 
Messrs.  C.  R.  Allen,  C.  P.    Chase,    C.  S.  Ma- 


ing  in  the  state  has  been  of  brick,  and  brick 
will  probably  continue  to  be  the  main  pave- 
ment of  Iowa  in  the  future.  The  returns  from 
23  cities  and  towns  gave  as  totals:  4,030,696 
square  yards  of  brick  pavement,  192,884  square 
yards  of  asphalt,  and  364,937  square  yards  of 
wood  block  pavements  in  the  state. 

Some  of  the  general  results  of  the  investiga- 
tion may  be  summarized  as  follows:  Horseshoe 
wear  on  the  brick  pavements  has  been  found 
of  more  consequence  than  the  wear  due  to 
wheels.  The  general  opinion  seems  to  be  that 
repressed  bricks  are  the  best,  though  some  city 
engineers  thought  not.  There  seems  to  be  no 
marked  preference  for  either  end  or  side-cut 
bricks;  but  it  is  generally  considered  that 
round-edged  bricks  wear  better  than  the  square- 
edged  ones.  Concrete  is  considered  the  best 
foundation,  but  this  depends  much  on  the  loca- 
tion. The  majority  of  the  cities  prefer  &  IV2 
or  2-inch  sand  cushion  for  the  bricks,  although 
'  it  varies  from  1  to  5  inches.  There  are  so  many 
different  recommendations  for  determining 
the  cross-section  of  the  roadway  that  it  is  im- 
possible to  draw  any  general  conclusions.    An 


The  committee  calls  especial  attention  to  the 
subject  of  foundations.  At  the  present  time, 
leaving  out  of  account  the  brick  paving  suc- 
cessfully constructed  upon  macadam  founija- 
tion  at  Clinton  and  elsewhere,  there  are  two 
kinds  of  pavements  from  which  selection  would 
usually  be  made.  These  are  the  single  course 
of  brick  on  concrete  foundation,  and  the  two- 
course  brick  pavements.  The  two-course  pave- 
ment was  the  form  first  adopted,  and  will  still 
usually  be  cheaper  to  construct,  than  a  pave- 
ment with  a  concrete  base.  The  exact  differ- 
ence in  cost  will  vary  with  local  conditions, 
such  as,  for  example,  whether  a  cheap  local 
brick  can  be  obtained  for  the  under  course,  and 
whether  materials  for  concrete  are  abundant, 
cheap  and  of  good  quality.  At  Sioux  City  there 
was  a  difference  of  only  12  cents  per  square 
yard  in  favor  of  the  two-course  pavements.  In 
Ottumwa  the  cost  of  recent  two-course  pave- 
ment was  $1.40  per  square  yard,  while  in  1895 
pavement  with  concrete  base  cost  $1.58.  In 
Boone  the  cost  of  two-course  pavement  in  1899 
was  given  at  $1.18,  and  of  a  pavement  with  a 
concrete  base  in  1901  at  $1.78.    Of  course,  the 
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-cost  of  labor  and  materials  was  much  higher 
In  1901  than  in  1899.  The  opinion  of  engineers 
seems  to  be  usually -in  favor  of  the  pavement 
with  the  concrete  base,  but  where  the  soil  un- 
der the  pavement  furnishes  a  good,  hard,  dry 
foundation,  and  where  the  traffic  is  not  too 
heavy,  the  two-course  pavement  has  given  good 
satisfaction.  Concrete  is  required  wherever 
there  is  any  doubt  as  to  the  character  of  the 
soil  foundations,  and  wherever  the  traffic  is  ex- 
cessive. Concrete  bases  for  brick  pavements 
in  this  state  seem  universally  to  be  constructed 
of  natural  cement  in  the  proportion  of  1:2:4, 
1:2:5  or  l:2Vi:5.  Mr.  E.  C.  Blake,  of  Dubuque, 
raises  the  question  as  to  whether  it  would  not 
be  better  to  use  Portland  cement  concrete  in 
a  somewhat  weaker  mixture. 

The  question  of  filler  is  another  important 
subject  in  connection  with  brick  pavements.  A 
large  amount  of  sand  filler  is  still  in  use.  Most 
engineers  express  their  preference  for  a  Port- 
land cement  filler,  but  the  additional  cost  is 
against  it.  In  the  few  cases  in  which  compar- 
ative figures  were  given,  the  additional  cost 
of  the  Portland  cement  filler  seems  to  range 
from  4  to  18  cents  per  square  yard.  Mr.  C.  B. 
RusseU,  of  Boone,  estimates  that  on  recent 
work  the  actual  cost  of  the  Portland  cement 
filler  was  about  12  cents  per  square  yard.  The 
general  proportion  for  filler  seems  to  be  1:1 
or  2:3.  Mr.  C.  P.  Chase,  of  Clinton,  expresses 
a  preference  for  an  elastic  filler  of  asphalt  com- 
position. The  advantages  of  the  cement  filler 
appear  to  be  in  providing  a  support  for  the 
edges  of  the  brick,  which  prevents  their  chip- 
ping, and  also  in  rendering  the  pavement  im- 
pervious to  water.  Its  disadvantage,  aside  from 
the  cost,  seems  to  be  the  rigidity  given  to  the 
pavement. 

Another  important  question  Is  the  matter  of 
the  curbs.  The  use  of  stone  curb  is  still  very 
extensive  throughout  the  state.  Trouble  seems 
often  to  be  experienced  with  limestone  for 
curbs,  but  no  complaint  has  been  made  of  sand- 
stone, such  as  Berea  sandstone.  However,  the 
use  of  cement  curb  is  also  extensive  and  the 
cost  appears  to  be  materially  less  than  that  of 
the  stone  curb.  The  usual  proportions  for  ce- 
ment curbing  are  1  part  of  cement  to  3  parts 
of  sand  and  gravel,  although  at  Mason  City, 
Jn  1901,  the  proportions  of  1:2  were  adopted, 
while  at  Boone,  on  the  other  hand,  1:4  was  re- 
quired in  the  specifications.  The  cost  of  the 
Mason  City  curb  was  37  cents  per  foot,  while 
that  of  Boone  was  45  cents. 

Another  very  important  question  in  connec- 
tion with  brick  pavements  in  Iowa  is  the  extent 
and  causes  of  failures.  Although  brick  has  been 
used  very  extensively  for  10  or  12  years,  very 
little  has  yet  been  done  to  the  streets  in  the 
way  of  repairs.  This  is  in  spite  of  the  fact 
that  at  the  time  the  first  pavements  were  put 
down  the  subject  was  not  well  understood  and 
the  materials  used  were  not  nearly  so  good  as 
at  present.  No  one  can  yet  predict  with  cer- 
tainty what  will  be  the  limit  of  life  of  brick 
pavements.  Where  failures  have  occurred  they 
can  usually  be  attributed  to  too  soft  brick  or 
to  poor  foundations.  In  Iowa  City  one  block 
with  a  macadam  foundation  failed  through  be- 
ing disturbed  in  many  places  by  trenches, 
which  admitted  water,  and  there  are  several 
cases  of  failure  from  settlement  of  the  founda- 
tions and  from  digging  trenches.  In  Clinton 
there  was  trouble  due  to  poorly  burnt  bricks 
and  to  ^  lack  of  fineness  of  texture.  A  case 
was  observed  at  Council  Bluffs,  where  the  pave- 
ment had  been  constructed  10  or  11  years  ago, 
of  very  soft  bricks,  such  as  would  not  now  be 
used,  but  which  were  of  uniform  quality.  Al- 
though a  considerable  portion  of  the  depth  of 
these  bricks  had  been  worn  away  at  the  time 


the  report  was  made,  the  pavement  was  still 
in  good  condition,  thus  illustrating  the  impor- 
tance of  uniformity  of  texture. 

After  all  that  can  be  said  against  brick  pave- 
ments in  Iowa,  the  fact  remains  that  in  very 
few  cases  has  there  been  any  expense  for  re- 
pairs large  enough  to  attract  attention  except 
as  the  pavement  has  been  badly  treated  in  con- 
nection with  the  digging  of  trenches.  This 
subject  of  the  injury  to  pavement  from  the 
construction  of  trenches  appears  to  be  the  one 
point  with  which  all  places  have  trouble.  The 
remedy  lies  in  strict  control  by  the  city  of  all 
excavations  which  affect  the  pavements.  City 
ordinances  should  be  jiassed,  and  enforced, 
strictly  guarding  the  city  in  this  respect.  It  is 
desirable  not  to  have  too  cumbersome  a  meth- 
od, and  it  might  be  well  to  have  all  such  work 
done  by  the  city's  own  employes  and  paid  for 
by  the  parties  interested. 

Very  extensive  work  has  been  done  by  Prof. 
Edw.  J.  Orton,  Jr.,  of  the  University  of  Ohio, 
at  Columbus,  for  the  National  Brick  Manu- 
facturers' Association  in  connection  with  the 
subject  of  paving  brick  tests.  This  associa- 
tion a  few  years  ago  recommended  specifica- 
tions for  a  standard  test  which  has  since  been 
known  as  the  N.  B.  M.  A.  test.  This  method 
of  testing  was  afterwards  subjected  to  consid- 
erable criticism,  as  it  did  not  properly  discrim- 
inate against  the  soft  brick.  Prof.  A.  N.  Tal- 
bot, of  the  University  of  Illinois,  developed  and 
advocated  a  method  of  testing  in  which  the 
charge  was  composed  partially  of  brick  and 
partially  of  cast-iron  cubes  and  brick  of  differ- 
ent sizes  and  weights.  This  met  the  objection 
to  the  N.  B.  M.  A.  test  and  was  provisionally 
adopted  in  preference  to  it.  Still  another  form 
of  rattler  test  was  proposed  about  this  time  by 
Mr.  Gomer  Jones,  of  Geneva,  N.  Y.,  in  which 
the  bricks  were  to  be  fastened  to  the  rattler 


paving  brick  should  be  the  so-called  Talbot 
test.  In  which  the  charge  is  composed  partially 
of  paving  brick  and  partially  of  cast  iron. 
These  specifications  were  given  in  full  in  The 
Engineering  Record  of  March  17,  1900,  and  are 
not  repeated  here.  The  paving  brick  commit- 
tee of  the  Iowa  Engineering  Society  adopts 
these  specifications,  and  recommends,  regard- 
ing the  allowable  limits  of  rattler  losses  for 
good  paving  brick,  that  until  more  data  are 
secured,  a  maximum  allowable  loss  of  25  per 
cent,  would  be  reasonable. 

In  connection  with  all  rattler  tests  of  paving 
brick,  it  should  be  understood  that  there  is  a 
great  lack  of  uniformity  of  the  results  when 
several  tests  of  brick,  even  from  the  same  kiln, 
are  made.  This  is  the  universal  experience  of 
all  who  have  made  many  such  tests,  and  re- 
sults simply  from  the  fact  that  the  product 
of  the  kiln  includes  all  grades,  both  hard  and 
soft  burned.  On  this  account  the  acceptance 
or  rejectance  of  paving  brick,  or  the  selection 
of  one  make  in  preference  to  another,  should 
usually  be  based  only  upon  the  results  of  a 
large  number  of  tests.  No  amount  of  testing 
can  do  away  with  the  necessity  for  a  close  in- 
spection of  every  load  of  brick  used  on  the 
work.  The  whole  investigation  which  the  com- 
mittee has  made  of  the  subject  of  brick  pav- 
ing &,nd  paving  brick  tests  has  impressed 
upon  them  the  fact  that  the  main  requirement 
for  a  successful  brick  pavement  is  to  have  In 
responsible  and  unhampered  control  of  every 
feature  of  the  work  an  able  and  throughly  in- 
formed engineer. 


The  Kansas  City  Flood. 

The  readers  of  The  Engineering  Record 
have,  doubtless,  already  read  much  about  the 
recent  destructive  flood   at    Kansas    City,   Mo. 


Union  Depots  and  Freight  Yards,  Kansas  City,  During  Flood. 


and  revolve  with  it,  the  charge  of  cast-iron  re- 
maining free  in  the  center  to  fall  upon  and 
abrade  the  brick.  All  these  forms  of  rattler 
tests  were  further  thoroughly  investigated  by 
Professor   Orton. 

On  August  1,  1901,  a  commission  of  engineers 
met  the  committee  of  the  National  Brick  Mak- 
ers' Association,  having  this  matter  in  hand,  to 
pass  upon  the  results.  The  commission  of  en- 
gineers included  the  late  Professor  J.  B.  John- 
son, of  the  University  of  Wisconsin;  Professor 
A.  N.  Talbot,  of  the  University  of  Illinois;  Pro- 
fessor W.  K.  Hatt,  of  Purdue  University;  and 
Professor  A.  Marston,  of  the  Iowa  State  Col- 
lege. As  a  result,  the  committee  made,  and 
the  National  Brick  Manufacturers  Committee 
adopted,  a  recommendation  to  the  effect  that 
the  standard  specifications  for  rattler  tests  of 


Some  definite  details  furnished  by  Mr.  F.  G. 
Cudworth,  engineer  of  Missouri  River  power 
house,  under  date  of  June  5,  are  given  below. 

Gentlemen: — The  river  reached  its  highest 
elevation  at  about  noon  of  June  2;  since  that 
time  it  has  been  receding  gradually.  Of  the 
seventeen  bridges  over  the  Kaw  River,  only 
one,  the  Missouri  Pacific  Railroad  bridge,  re- 
mains. Three  of  those  carried  out  were  owned 
by  the  Metropolitan  Street  Railway  Company 
of  Kansas  City.  The  bridge  carrying  the  main 
water  supply  line  was  also  carried  out  and  the 
Turkey  Creek  pumping  plant  forced  to  close 
down  on  Sunday  afternoon,  leaving  the  entire 
city  without  water  from  Sunday  until  Thurs- 
day night.  Three-quarters  of  a  mile  of  elevated 
railway  was  washed  out,  including  the  com- 
bined highway  and  elevated  bridge  crossing  the 
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Kaw  River.  Both  power  houses  of  the  Metro- 
politan Street  Railway  Company,  located  upon 
opposite  sides  of  the  Kaw,  were  rendered  use- 
less and  will  doubtless  remain  so  for  some 
weeks,  as  nearly  all  of  the  machinery  was  cov- 
ered by  the  flood.  A  conservative  estimate 
places  the  loss  to  this  company  at  $1,000,000. 
The  Missouri  Pacific  Railroad  bridge  was 
saved  by  the  courage  of  the  superintendent  of 
terminals,  who  covered  it  with  locomotives 
from  end  to  end.  The  south  approach  to  the 
Hannibal  bridge  was  washed  out,  as  well  as 
that  of  the  Milwaukee  bridge  some  6  or  8  miles 
farther  down  the  river.  Gas  and  electric 
lights  were  shut  off  for  two  nights.  Eleva- 
tions taken  of  the  highest  water  show  that  at 
Union  Depot  the  Kaw  River  was  10  feet  higher 
than  the  Missouri  one-half  mile  below  the  Han- 
nibal bridge,  showing  that  the  waters  of  the 
Kaw  were  dammed  back  by  the  buildings  and 
freight  houses  in  the  West  Bottom  nearly  that 
muci.  At  the  date  of  writing  the  Kaw  River 
had  apparently  changed  its  course  some  1% 
miles  to  the  north  of  its  old  channel,  and  this 
may  prove  to  be  true  of  the  Missouri,  as  a 
strong  current  is  noticed  some  2  miles  to  the 
north  near  the  foot  hills  of  Clay  County. 

Elevations  of   Missouri   River,   June,   1903,  Taken   at 

Missouri  River  Power  House,   First  and 

Grand  Avenues,  Kansas  City,  Mo. 

City        Government 

Date.                        Time.               elevation.  elevation. 

Feet.  Feet. 

Jane  1 10   A.   M.              28.164  34.000 

Jane  1 2.40  P.M.           28.402  34.302 

June  2 7.30   A.    M.           28.552  34.452 

June  2 3.30  P.  M             28.539  34.439 

Jane  3 7.30  A.M.           28.055  33.955 

Jooe  3 4    P.    M.               27.454  33.354 

June  4 7.30   A.M.           26.467  32.367 

June  4 4  P.M.                 25.825  31.725 

Junes 7.30  A.M.            24.572  30.472 

June  5 5   P.  M.                 23.939  28.839 

Kaw  River. 
Highest    water    at    Allen     Ave. 

Viaduct    (city  entrance) 39.183  45.08 

The   Missouri    River    power    house    is    about 

one  mile  below  the  Government  bench  on  the 

Hannibal  bridge. 


Trade  Publications. 


Wainwright  heaters  and  surface  condensers 
are  described  in  several  pamphlets  received 
from  the  Taunton  Locomotive  Mfg.  Co.,  Taun- 
ton, Mass.  In  these  appliances  the  use  of  cor- 
rugated copper  tubing  for  the  passage  of  the 
steam  or  water  for  condensing  or  heating  pur- 
poses affords  several  advantages  of  both  me- 
chanical value  and  operating  efliciency.  The 
pamphlets  state  briefly  the  factors  to  be  con- 
sidered in  the  selection  of  a  heater  or  con- 
denser and  give  spme  results  of  tests  of  the 
comparative  efiSciency  of  straight  and  corru- 
gated tubes  for  transmitting  heat  in  such  appli- 
ances. The  Wainwright  expansion  joint  for 
steam  piping  is  also  described. 

The  selection  of  competent  assistants  for 
engineering  work  is  a  subject  of  vital  impor- 
tance. In  some  of  the  important  offices  in  large 
cities  there  is  a  rule  that  anyone  applying  for 
drafting  or  similar  duties  shall  be  given  a 
trial,  and  if  satisfactory  and  better  than  an 
older  employe  then  he  obtains  the  latter's 
place.  Such  a  system  of  recruiting  assistants 
is  only  possible  in  a  few  cases,  however,  and 
the  services  of  a  really  good  agency  will  be 
of  value  In  obtaining  the  names  of  desirable 
men.  Agencies  are  sometimes  looked  upon  with 
suspicion,  yet  a  good  one  does  not  deserve 
such  a  reputation.  The  Engineering  Agency, 
MoBadnock  Block,  Chicago,  has  prepared  a  lit- 
tle circular  about  Its  methods  of  business  which 
will  dispel  many  undeserved  criticisms  of  the 
value  of  agency  lists  to  those  seeking  either 
assistants  or  more  desirable  places. 

The  New  Process  Raw  Hide  Co.,  Syracuse, 
N.  Y.,  has  Issued  a  small  pamphlet  giving  a 


condensed  statement  of  the  advantages  which 
its  raw-hide  pinions  possess  for  a  large  variety 
of  purposes.  Strong  claims  are  made  for  both 
durability  and  noiselessness. 

A  large  variety  of  asbestos  roofing  felts  are 
described  in  a  catalogue  prepared  by  the  H. 
W.  Johns-Manville  Co.,  New  York.  The  pam- 
phlet Is  particularly  useful  because  of  the  full 
directions  for  applying  the  felts  ror  many  dif- 
ferent purposes,  which  architects  and  mill 
designers  will  find  of  assistance  in  preparing 
their  specifications  for  such  work. 

The  Hygienic  Suburban  Sewage  Co.,  1133 
Broadway,  New  York,  states  in  its  new  cata- 
logue that  its  system  of  sewage  disposal  is 
carried  on  in  three  tanks  through  which  the 
liquids  pass  consecutively.  In  the  first  tank 
the  solids  are  broken  down  and  dissolved,  in 
the  second  the  liquid  undergoes  the  changes 
leading  to  purification,  and  in  the  third  it  is 
aerated. 

The  Dunn  Mfg.  Co.,  307  Fifth  Avenue,  Pitts- 
burg, Pa.,  has  issued  a  folder  giving  dimen- 
sions and  new  prices  of  extensible  trench 
braces  or  ditching  jacks,  both  all-iron  and  with 
wood  struts. 

The  Sprague  Electric  Co.,  527  West  34th 
Street,  New  York,  has  issued  its  1903  bulletin 
of  Lundell  fans,  explaining  their  construction 
and  giving  the  usual  tables  of  sizes,  voltages 
and  finish.  Desk,  bracket,  ceiling  and  window 
types  are  illustrated. 

The  Walker  &  Pratt  Mfg.  Co.,  31  Union 
Street,  Boston,  Mass.,  placed  the  Crawford 
steam  and  hot-water  heaters  on  the  market  so 
recently  that  a  pamphlet  of  letters  from  users 
of  the  apparatus,  which  the  company  has  just 
issued,  will  be  of  special  interest  to  steam  fit- 
ters. The  past  winter  has  been  one  in  which 
the  scarcity  of  coal  made  everyone  watch  his 
heating  apparatus  carefully,  so  that  letters 
from  satisfied  users  during  such  a  period  have 
special  value. 

The  Russell  Engine  Co.,  Masslllon,  O.,  has 
lately  issued  new  catalogues  of  its  single-valve 
and  four-valve  automatic  cut-off  engines.  The 
former  type  has  a  slide  valve  and  is  made  in 
sizes  from  a  7xl0-lnch  simple  engine  to  a  tan- 
dem compound  with  14  and  22-inch  cylinders 
and  20-inch  stroke.  The  four-valve  type,  orig- 
inally designed  for  large  units  only,  is  now 
regularly  built  in  sizes  ranging  between  a  13x 
18-inch  simple  engine  and  a  compound  with  24 
and  48-inch  cylinders  and  30-inch  stroke.  In 
this  type  the  main  valve  is  a  slide  valve  with 
a  similar  cut-off  valve  riding  on  it,  while  the 
exhaust  valves  are  of  the  rotary  pattern.  Both 
catalogues  contain  detailed  explanations  of  the 
construction  of  the  engines  and  the  reasons  for 
the  adoption  of  their  special  features. 

The  luxury  of  travel  in  some  of  the  special 
trains  running  out  of  Chicago  is  probably  un- 
excelled by  the  service  in  any  part  of  the  coun- 
try. One  of  these,  the  Daylight  Special  of  the 
Illinois  Central  system,  is  fully  described  in  a 
pamphlet  which  can  be  obtained  from  A.  H. 
Hanson,  general  passenger  agent  of  the  road 
at  Chicago,  and  people  interested  in  passen- 
ger traflic  and  cars  to  handle  it  will  find  it  well 
worth  writing  for. 

The  cube  concrete  mixer  made  by  Kaltenbach 
&  Griess,  Cleveland,  has  been  employed  on  a 
number  of  important  works  where  the  plant  of 
the  contractors  possessed  features  of  special 
interest.  The  builders  have  accordingly  pre- 
pared a  small  album  of  views  of  some  of  these 
installations,  which  is  prefaced  with  a  descrip- 
tion of  the  mixer  and  the  details  of  its  con- 
struction. 

Bollinger  Bros.,  129  First  Avenue,  Pittsburg, 


Pa.,  have  issued  a  collection  of  views  of  car 
haxtis,  employed  mainly  in  handling  coal  at  the 
mouth  of  mines  where  it  has  to  be  elevated  to 
the  tipples.  The  cars  are  hauled  up  by  chains 
with  attachments  designed  for  the  purpose  and 
are  lowered  to  the  mines  by  different  chains 
with  retarding  devices  to  keep  the  empties 
from  running  wild.  The  catalogue  also  illus- 
trates coal  crushers,  belt  and  screw  convey- 
ors, screens  and  other  conveying  and  handling 
apparatus. 

The  Morehead  traps,  both  return  and  tank 
types,  are  described  in  a  pamphlet  from  the 
American  Blower  Co.,  Detroit.  The  explana- 
tion of  the  purposes  and  advantages  of  such 
traps  is  unusually  complete,  and  the  same  is 
true  of  the  instructions  for  setting  up  both 
single  and  double  trap  systems. 

The  Marine  Iron  Works,  Station  A,  Chicago, 
have  issued  a  catalogue  of  modern  marine 
steam  machinery  for  vessels  from  30  to  160 
feet  in  length,  covering  paddle-wheel  as  well 
as  propeller  machinery,  condensing  or  non- 
condensing.  The  line  of  boilers  which  they 
build  includes  the  Roberts  safety  water  tube, 
as  also  the  better  class  of  shell  marine  boil- 
ers, and  for  either  hard  coal,  soft  coal  or  wood 
fuel  as  desired. 

The  Bates  Machine  Co.,  Joliet,  111.,  has  pre- 
pared an  exceptionally  well-printed  book  de- 
scribing its  "types  of  Corliss  engines  and  air 
compressors.  Tables  are  given  showing  the 
dimensions  of  the  standard  box-girder  and 
heavy-duty  types  of  engines,  the  special  fea- 
tures are  illustrated,  and  the  general  design  of 
the  engines  is  described.  The  compressors  are 
not  explained  in  equal  detail,  although  there 
are  illustrations  of  some  of  their  parts  to  which 
the  builders  call  particular  attention.  The 
book  contains  numerous  illustrations  of  power 
plants,  among  them  one  of  the  boiler  room 
of  a  compressor  station  in  which  gas  is  used 
for  fuel. 

The  Westinghouse  Electric  &  Mfg.  Co.  has 
lately  issued  three  bulletins.  No.  1017  de- 
scribes the  uses  and  capacities  of  potential 
regulators  for  single  and  polyphase  circuits; 
No.  1053  is  a  revised  edition  of  an  earlier  bul- 
letin relating  to  the  Westinghouse  69  railway 
rhotor  for  city  and  suburban  equipments;  No. 
1062  describes  the  new  type  F  induction  mo- 
tors for  variable  speed,  the  variations  being  pro- 
duced by  a  change  in  resistance  introduced 
across  the  collector  rings  of  the  secondary  or 
revolving  element.  The  last  bulletin  contains 
many  speed-torque  curves  to  assist  in  select- 
ing the  proper  motor  for  any  given  purpose. 

The  Goheen  Mfg.  Co.,  Canton,  O.,  has  issued 
a  pamphlet  containing  a  discussion  of  paints 
for  structural  iron,  penstocks,  furnaces  and 
like  situations,  which  is  marked  by  its  cdn- 
servative  claims  for  "carbonizing  coating,"  the 
company's  product.  Its  composition  is  given 
as  chemically  pure  linseed  oil  and  well- 
known  time-tried  pigments,  and  nothing  new 
is  claimed  for  it.  Excellent  views  of  notable 
bridges  and  buildings  where  it  was  used  are 
reproduced  and  there  is  a  table  of  the  cover- 
ing capacity  of  various  paints. 

A  number  of  months  ago  mention  was  made 
of  the  appearance  of  the  first  number  of  "Amer- 
ican Art  in  Bronze  and  Iron,"  a  publication 
giving  excellent  illustrations  of  bronze,  brass 
and  iron  ornamental  work  executed  by  the 
John  Williams  Bronze  Foundry,  556  West  27th 
Street,  New  York.  A  second  number  of  this 
important  publication  has  just  been  issued,  de- 
voted wholly  to  illustrations  and  descriptions 
of.  counter  screens  in  banking  houses.  These 
screens  are  receiving  the  careful  attention  of 
architects    owing    to    their    decorative    impor- 
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tance  as  well  as  utility,  and  the  illustrations  in 
this  06-page  album  will  doubtless  prove  of  per- 
manent value.  The  text  gives  some  interest- 
ing facts  concerning  the  history  of  many  of 
these  banks,  prepared  by  Mr.  Wm.  Donald 
Mitchell. 

A  concise  but  clear  description  of  the  Ton- 
kin water-tube  boilers  is  given  in  a  new  pub- 
lication from  the  Oil  Well  Supply  Co.,  Oswego, 
N.  Y.  A  compact  table  enables  the  engineer 
to  determine  approximately  the  dimensions  of 
a  boiler  of  any  capacity  between  100  and  300 
horse-power  and  the  number  of  brick  required 
for  the  setting,  and  there  is  a  useful  table  of 
the  capacity  of  lined  and  unlined  steel  stacks. 

The  Paxson-Warren  sand  blast  machinery, 
including  the  sand  blast  machine,  helmet  for 
operator,  system  for  cleaning  used  sand  and 
sand-blast  tumbling  barrels,  is  described  briefly 
in  a  folder  prepared  by  the  J.  W.  Paxson  Co., 
1021  N.  Delaware  Ave.,  Philadelphia. 

Ten  pages  of  useful  information  bound  in 
stiff  covers,  pocket  size,  have  been  compiled 
for  distribution  at  25  cents,  by  George  Cut- 
ter, maker  of  electric  light  specialties. 
Union  and  Fulton  Sts.,  Chicago.  It  is  a 
collection  of  those  definitions,  formulas  and 
tables  most  needed  in  figuring  the  sizes  of 
wire  for  lighting  or  power  circuits. 

The  Allentown  Rolling  Mills,  Allentown, 
Pa.,  have  issued  two  pamphlets,  giving  sizes 
and  capacities  of  two  classes  of  Aldrich  elec- 
tric pumps,  one  of  the  vertical  triplex  type 
and  the  other  of  the  horizontal  quintuplex. 
The  former  is  built  to  handle  50  to  2,240  gal- 
lons per  minute  under  heads  of  100  to  300 
feet,  and  the  latter  140  to  900  gallons  per 
minute  under  heads  as  high  as  1,400  feet. 

Some  interesting  views  of  the  Lower  Rox- 
borough  filter  work,  Philadelphia,  are  given 
in  a  pamphlet  printed  by  the  Bonneville  Port- 
land Cement  Co.  Besides  these  and  tables 
of  tests  of  Star  Portland  cement,  there  is  a 
valuable  chart  of  tests  of  concrete  cubes 
of  the  Star  cement,  in  connection  with  its 
use  in  the  construction  of  the  filter  beds. 

The  Norton  Emery  Wheel  Co.,  Worcester. 
Mass.,  has  reprinted  an  interesting  article 
by  Mr.  Charles  H.  Norton  on  modern  meth- 
ods of  grinding  in  machine  shops.  It  is  a 
subject  which  is  attracting  the  closest  at- 
tention from  wide-awake  superintendents, 
and  is  discussed  in  this  brochure  by  a  man 
who  has  spent  many  years  in  studying  the 
capabilities  of  such  methods  of  work. 

The  Dollar  deep-well  pump,  described  in  a 
pamphlet  from  the  Cannon  Pump  Mfg.  Co., 
Waycross,  Ga.,  differs  from  others  in  that 
Its  plunger  is  hollow  and  forms  the  pipe 
through  which  the  water  is  forced  to  the  sur- 
face. There  is  a  valve  opening  upward  in  the 
bottom  of  the  cylinder  which  forms  the  foot- 
piece  of  the  down-pipe,  and  a  similar  valve 
opening  upwards  in  the  bottom  of  the  hollow 
plunger  rod,  which  enables  this  peculiar  action 
of  the  apparatus  to  be  obtained. 

One  of  the  best  collections  of  instructive 
views  to  indicate  the  value  of  a  product  has 
been  made  in  Catalog  L  of  the  Kinnear  Manu- 
facturing Company,  Columbus,  O.  Besides 
showing  the  application  of  the  Kinnear  steel 
rolling  doors  and  shutters  to  railway  barns  and 
shops,  round  houses,  warehouses,  office  build- 
ings, boilers  and  core  ovens,  it  is  a  valuable 
album  of  types  of  construction  of  the  various 
buildings  in  this  country  and  in  countries 
abroad.  Numerous  illustrations  of  details  will 
be  of  interest,  and  will  add  very  much  to  the 
usefulness  of  the  pamphlet. 


Henry  Grant  Morse. 

The  recent  death  of  Henry  G.  Horse  deprives 
the  engineering  piofession  of  one  of  its  repre- 
sentatives whose  career  was  a  constant  source 
of  pride  to  the  wide  circle  of  people  who  appre- 
ciate the  value  of  a  sure  and  steady  hand  at 
the  helm  of  great  enterprises.  He  was  a 
typical  civil  engineer.  Born  in  the  little  Ohio 
town  of  Poland,  and  receiving  such  education  as 
the  local  schools  afforded,  he  showed  at  an  early 
age  his  strong  Inclination  toward  engineering 
works,  and  when  little  more  than  a  lad  he  was 
so  proficient  as  to  be  appointed  assistant  city 
engineer  of  Youngstown. 

Technical  education  he  recognized  as  an  es- 
sential to  any  rapid  progress  in  his  chosen 
profession,  and  he  accordingly  abandoned  his 
active  work  in  1868  to  enter  the  Rensselaer 
Polytechnic  Institute.  After  his  graduation  he 
was  an  assistant  engineer  on  the  Bennett's 
Branch  extension  of  the  Allegheny  Valley  Rail- 
road and  later  the  superintendent  and  engineer 
of  the  Keystone  Land  &  Oil  Company,  of  Parker, 


Henry   Grant   Morse. 

Pa.  It  was  not  until  September,  1872,  that  he 
entered  the  special  field  with  which  his  name 
will  long  be  identified. 

On  that  date  he  became  an  assistant  engineer 
of  the  Wrought  Iron  Bridge  Company  in  charge 
of  masonry  and  later  was  appointed  engineer  in 
charge  of  the  design  and  construction  of  steel 
work.  His  broad  grasp  of  bridge  building  was 
speedily  demonstrated  and  the  business  aspect 
of  the  work  proved  as  easy  for  him  to  master  as 
its  technical  features.  Under  such  circum- 
stances it  is  not  surprising  that  he  aspired  to 
control  a  business  of  this  class  of  his  own,  and 
so  in  January,  1878,  we  find  him  a  partner  in 
the  Morse  Bridge  Company,  of  Youngstown. 
Here  he  showed  such  capacity  as  a  builder  of 
large  and  small  work,  railway  and  highway 
bridges  and  blast  furnaces,  that  a  few  years 
later,  in  1887,  he  was  chosen  president  of  the 
Edge  Moor  Bridge  Works.  Here  he  remained 
until  1896.  and  under  his  supervision  the  com- 
pany   built   the   Liberal   Arts    Building   at  the 


Chicago  Exposition  and  notable  bridges  over  the 
Ohio  at  Steubenvllle,  Wheeling,  Kenova  and 
Cincinnati. 

About  the  close  of  this  period  his  keen  busi- 
ness foresight  assured  him  of  the  important 
development  in  American  shipbuilding,  which 
was  to  begin  shortly.  An  opportunity  to  test 
the  truth  of  his  belief  came  in  1896,  when  he 
was  elected  president  of  the  Harlan  &  Hollings- 
worth  Company,  of  Wilmington,  Del.  In  this 
position  he  was  able  to  acquire  a  familiarity 
with  the  situation  which  confirmed  his  opinion, 
and  led  him  to  undertake  the  crowning  achieve- 
ment of  his  active,  useful  life.  This  was  the 
formation  of  the  New  York  Shipbuilding  Com- 
pany, of  Camden.  He  saw  that  the  existing 
yards  were  cramped  and  poorly  arranged  tor 
handling  work  with  a  minimum  loss  of  time 
and  money,  and  from  July,  1898,  until  February, 
1899,  he  was  engaged  on  the  general  design  of 
a  plant  for  that  corporation.  When  everything 
v^as  planned  and  the  business  features  of  the 
project  worked  out,  he  began  the  task  of  secur- 
ing capital  for  the  undertaking.  In  spite  of 
its  magnitude,  the  company  was  financed  in 
a  month,  and  Mr.  Morse  was  elected  presi- 
dent. For  four  months  he  turned  all  his 
attention  to  the  preparation  of  the  detail 
plans  for  the  works  and  by  July,  1899,  he 
was    ready    to    begin    construction. 

Long  before  the  entire  plant  was  com- 
pleted, contracts  were  signed  for  building 
eight  vessels,  of  which  seven  have  already 
been  delivered.  The  smallest  was  an  oil 
tank  steamer  360  feet  long,  and  the  largest 
were  a  pair  of  twin-screw  vessels  505  feet 
long  for  the  Atlantic  Transport  Company. 
Among  other  contracts  now  in  process  of 
execution  should  be  mentioned  the  twin- 
screw  "Mongolia,"  615  feet  long,  for  the  Pa- 
cific Mail  Steamship  Company. 

The  construction  and  management  of  this 
shipyard  illustrates  Mr.  Morse's  great  abili- 
ty. Himself  a  man  able  to  attend  to  any 
detail  in  his  great  enterprises,  he  had  the 
rare  gift  of  selecting  a  staff  of  such  ability 
that  it  was  unnecessary  for  him  to  pay 
attention  to  details.  He  could  throw  all  the 
force  of  his  strong  individuality  into  the 
pushing  of  each  branch  of  the  work  so  that 
all  parts  advanced  rapidly,  smoothly  and 
harmoniously  toward  the  achievement  of  the 
desired  end.  He  not  only  accomplished  large 
undertakings  but  he  accomplished  them 
rapidly;  as  soon  as  one  part  of  his  plant 
was  ready  for  operation,  he  had  something 
for  It  to  do. 

Personally,  Mr.  Morse  was  a  man  who 
won  a  host  of  friends,  even  among  people  to 
whom  he  answered  "no"  more  often  than 
"yes."  He  was  never  too  much  engaged  to  ob- 
serve the  amenities  of  a  business  career,  and 
he  was  always  appreciative  of  the  work  of 
others.  His  engineering  attainments  were  great, 
and  his  interest  In  engineering  work  was  never 
failing.  He  was  a  member  of  the  national  so- 
cieties of  civil,  mechanical  and  mining  en- 
gineers. The  photograph  reproduced  in  the 
accompanying  engraving  is  an  excellent  like- 
ness, and  the  strength  of  character  it  reveals 
will  indicate  in  a  slight  measure  some  of  those 
traits  which  make  his  death  such  a  sad  loss 
to  a  wide  circle  of  friends  and  to  the  industrial 
life  of  the  country. 


The  Consumption  of  Water  from  the  Boston 
Metropolitan  Water  Works  during  the  year 
1902  was  123  gallons  per  inhabitant  per  day. 
The  total  quantity  of  water  used  or  wasted  to 
prevent  freezing  during  the  colder  months  of 
the  year  was  equivalent  to  a  daily  average 
consumption  of  4,500.000  gallons  for  the  year. 


640 

Directory      of      National      Engineering 
Societies. 


Americas  Socik.ty  of  Civil  Exgixeers.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

Amebican  Societt  of  Mechanic  Ai  Enqi- 
KEXBS.  Annual  convention  at  Saratoga  Springs, 
N.  Y.,  June  23  to  26.  Secretary,  F.  R.  Hutton. 
12  West  31st  Street,  New  York. 

Amebican  Institute  of  Electrical  Engi- 
NEEBS.  Annual  convention  at  Niagara  Falls. 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope.  95  Liberty  Street,  New  York. 

American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.  Con- 
vention at  Detroit.  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  G.  Trautwine,  Jr.,  257  South 
Fourth  Street.  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
IKO  Engineers.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  SoCiett  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  fob  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  fob  Testing  Materials. 
<k)nventIon  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal  Notes. 


Mr.  O.  C.  Breed  has  resigned  as  city  engineer 
.of  Fulton.  N.  Y. 

Mr.  T.  Frank  Quilty  has  resigned  as  assistant 
-city  engineer  of  Chicago. 

Mr.  M.  P.  Taylor  has  been  elected  city  engi- 
neer of  Johnson  City,  Tenn. 

Mr.  Andrew  Rosewater  has  been  reappointed 
city  engineer  of  Omaha.  Neb. 

Mr.  Douglas  L.  Le  Fevre  has  been  reappointed 
city  engineer  of  Cumberland,  Md. 

Mr.  H.  J.  Thompson  has  been  appointed  super- 
intendent of  the  water-works  of  Hamilton,  O. 

Mr.  Philip  Mlnger  has  been  appointed  super- 
lintendent  of  the  water-works  of  Middletown,  O. 
Mr.  Lawrence  Simpson  has  been  elected  gen- 
eral superintendent  of  the  Water  Commission 
of  Memphis,  Tenn. 

Mr.  C.  E.  Fuller  and  Mr.  W.  C.  Hayes  have 
been  appointed  assistant  mechanical  superin- 
tendents of  the  Erie  Railroad. 

Mr.  Eugene  A.  McMurray's  appointment  as 
engineer  of  the  lateral  sewer  system  at  Vails- 
burgh,  N.  J.,  has  been  ratified. 

Messrs.  Frank  A.  Nelson  and  George  W. 
Jacoby  have  been  awarded  the  McKim  traveling 
fellowships  in  architecture  at  Columbia  Univer- 
sity. 

Mr.  D.  B.  Klnch.  chief  electrician  of  the 
Union  Station,  at  Pittsburg,  has  resigned  to 
become  superintendent  of  the  Frick  Building 
In  that  city. 

Mr.  Charles  H.  Clark,  chief  engineer  of  the 
Utlca  &  Mohawk  Valley  Railway  Co..  has  been 
appointed  engineer  of  the  street  railway  lines 
.of  Cleveland,  O. 

Mr.  Karl  Kastberg.  assistant  city  engineer  of 
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Des  Moines,  la.,  has  been  elected  city  engineer 
of  Boone,  la.,  where  he  will  have  charge  of  the 
water  works  improvement. 

Capt.  J.  W.  Craig  fias  been  appointed  superin 
tendent  of  construction  for  the  Clark  Construc- 
tion Co.,  of  Chicago,  which  is  to  erect  some  of 
tlie  buildings  at  the  Charleston,  S.  C,  naval  sta- 
tion. 

Prof.  W.  E.  Mott,  of  the  College  of  Civil  Engi- 
neering, Cornell  University,  is  to  sail  for 
Europe  early  in  July,  where  he  will  remain  a 
year,  studying  hydraulics,  particularly  water- 
power  plants. 

Mr.  J.  C.  Oliphant,  for  some  years  first  as- 
sistant engineer  to  the  city  engineer  of  Toledo, 
O..  has  tendered  his  resignation  and  is  to  take 
charge  of  drainage  and  street  improvements  at 
Marshall,  Mich. 

Mr.  Nisbet  Wingfield,  M.  Am.  Soc.  C.  B.,  Mr. 
George  C.  Whipple,  Assoc.  M.  Am.  Soc.  C.  E., 
and  Prof.  W.  P.  Mason,  of  Troy,  N.  Y.,  have 
been  appointed  a  commission,  to  investigate  the 
water  supply  of  Danville,  Va. 

Prof.  William  R.  Ware,  for  22  years  professor 
of  architecture  at  Columbia  University,  will  re- 
tire from  active  service  at  the  close  of  the  pres- 
ent academic  year  and  he  has  been  appointed 
professor  emeritus. 

Mr.  Theodore  A.  Leisen  has  tendered  his  res- 
ignation as  engineer  of  the  Park  Board  of  Wil- 
mington, Del.,  in  order  to  accept  a  position  as 
sui)er¥ising  engineer  for  the  Water  Department 
during  the  erection  of  the  new  plant. 

Mr.  J.  G.  Bloom  has  resigned  as  engineer  of 
maintenance  of  way  on  the  New  Castle  division 
of  the  Baltimore  &  Ohio  Railroad  to  enter  the 
service  of  the  Chicago,  Rock  Island  &  Pacific 
Railway  as  assistant  engineer  at  Topeka,  Kan. 
Mr.  J.  E.  Hogue  has  been  appointed  superin- 
tendent of  bridges  of  the  Illinois  Central  and 
the  Yazoo  &  Mississippi  Valley  railroads  at  Chi- 
cago, succeeding  Mr.  O.  J.  Travis.  Mr.  R.  H. 
Keays  has  been  appointed  resident  engineer  of 
the   Illinois  Central  Railroad  at  Cairo,   111. 

Mr.  James  L.  Bernard,  for  nine  years  with 
the  Atlas  Portland  Cement  Co.,  representing 
that  company  in  Mexico,  Cuba  and  Porto  Rico, 
has  accepted  a  position  in  sales  department  of 
the  Hudson  Portland  Cement  Co.,  Hudson, 
N.  Y.,  which  expects  to  be  in  full  operation  by 
July  1,  1903. 

Mr.  George  C.  Clarke,  assistant  engineer  of 
construction  on  the  Pittsburg  division  of  the 
Pennsylvania  Railroad,  has  been  appointed 
principal  assistant  engineer  under  Chief  Engi- 
neer Alfred  Noble,  in  the  Pennsylvania  tunnel 
construction  at  New  York.  He  will  be  suc- 
ceeded by  Mr.  N.  F.  Brown. 

Mr.  John  Woodman,  M.  Can.  Soc.  C.  E.,  has 
severed  his  connection  with  the  Canadian  Pa- 
cific Railway,  as  engineer  of  the  Western  Divi- 
sion of  that  road,  and  has  taken  up  general 
engineering  and  architectural  work,  as  civil 
and  consulting  engineer,  at  the  Merchants' 
Bank  Building,  Winnipeg,  Man. 

Mr.  Louis  F.  Massa,  secretary  of  the  A.  D. 
Granger  Co.,  contracting  engineers,  95-97  Lib- 
erty Street,  New  York,  sailed  on  the  steamship 
"Minneapolis"  Saturday,  June  6,  for  an  ex- 
tended tour  abroad.  Mr.  C.  C.  Tomkinson  has 
been  appointed  assistant  secretary  and  Mr. 
L.  A.  Camacho  manager  of  the  sales  depart- 
ment. 

Mr.  E.  H.  McCullough  tendered  his  resigna- 
tion as  city  engineer  of  Greenville,  S.  C,  some 
time  ago  to  survey  a  railroad  about  35  miles 
long  from  Greenville  to  a  lumber  center  about 
6  miles  beyond  Marietta.  The  work  will  in- 
clude the  development  of  a  comparatively  hlgh- 


VoL.  47,  Xo.  24. 

head  water  power  on  the  middle  branch  of  the 
Saluda  River  for  working  hard  wood. 

Prof.  W.  D.  Taylor,  M.  Am.  Soc.  C.  E.,  pro- 
fessor railway  engineering  in  the  University  of 
Wisconsin,  has  been  appointed  engineering  ex- 
pert to  the  state  tax  commission  of  Wisconsin 
to  assist  the  commission  in  the  appraisement 
of  the  physical  properties  of  the  railways  of  the 
state  in  preparation  for  the  change,  in  accord- 
ance with  the  new  law,  from  the  revenue  to  the 
ad  valorem  basis  of  taxation.  His  new  duties 
do  not  require  Prof.  Taylor  to  give  up  his 
chair  in  the  University. 

The  following  changes  in  the  Corps  of  Engi- 
neers, U.  S.  A.,  have  been  ordered:  Maj.  Joseph 
H.  Willard  is  to  assume  charge  of  the  work  in 
hand  at  Los  Angeles,  Cal.,  by  Capt.  Edgar  Jad- 
win,  and  his  station  at  Chicago  is  to  be  taken 
by  Capt.  Charles  S.  Riche,  who  will  be  suc- 
ceeded at  Galveston  by  Capt.  Jadwin.  Capt 
Joseph  E.  Kuhn  is  to  be  relieved  from  duty 
at  the  Military  Academy  by  September  1  and  is 
to  have  command  of  Company  M,  Third  Bat- 
talion of  Engineers  at  Washington,  and  pro- 
ceed to  the  Philippine  Islands. 

Governor  Odell  of  New  York  has  appointed 
the  following  commission  of  five  to  investigate 
the  threatened  pollution  of  New  York  Bay  by 
the  trunk  sewer  planned  to  drain  a  large  por- 
tion of  northern  New  Jersey  and  emptying  into 
the  Kill  von  Kull.  A  similar  commission  is  to 
be  appointed  in  New  Jersey  to  confer  with  the 
New  York  board:  Daniel  Lewis,  State  Health 
Commissioner;  Prof.  O.  H.  Landreth,  consult- 
ing engineer.  State  Board  of  Health;  Dr.  George 
E.  Soper;  Louis  L.  Tribus,  commissioner  of 
public  works.  Borough  of  Richmond;  Myron  S. 
Falk. 

Mr.  De  Courcy  May,  M.  Am.  Soc.  M.  E.,  M. 
Am.  Soc.  C.  E.,  has  been  elected  president  of 
the  New  York  Ship  Building  Company,  at  Cam- 
den, N.  J.,  succeeding  the  late  Henry  G.  Morse, 
with  whom  he  was  associated  as  general  man- 
ager of  the  company.  For  several  years  he 
studied  with  various  ship  and  engine  builders 
abroad,  was  superintendent  with  the  I.  P.  Mor- 
ris Company  for  about  ten  years,  and  was  engi- 
neer and  general  superintendent  of  the  Cataract 
Construction  Company  during  the  installation 
of  the  wheel  pit  machinery  at  the  plant  of  the 
Niagara  Falls  Power  Company,  Niagara  Falls, 
N.  Y.  Mr.  Charles  L.  Hall,  formerly  purchas- 
ing agent,  has  been  appointed  general  manager. 


Obituary  Notes. 

Charles  A.  F.  Morris,  of  Excelsior,  Minn., 
died  June  2,  aged  72  years.  He  was  one  of  the 
pioneers  of  the  state,  having  moved  there  before 
1850,  and  he  built  many  of  the  railroads  in  that 
and  other  western  states. 

Harold  C.  Grant,  a  graduate  of  Cornell  Uni- 
versity, and  Melvin  B.  Smith,  a  graduate  of  the 
Massachusetts  Institute  of  Technology,  were 
drowned  in  a  new  sewer  in  Washington,  D.  C, 
June  2,  where  they  intended  to  make  some 
measurements  for  the  Engineer  Department  of 
the  District. 


Oil  Fuel  has  been  used  for  some  time  under 
the  steam  boilers  of  the  Houston  Electric  Com- 
pany, which  operates  the  street  railway  system 
of  Houston,  Tex.  There  are  three  Babcock  & 
Wilcox  boilers  in  the  plant,  of  154  horse-power 
capacity  each,  and  the  fuel  oil  circulating  sys- 
tem of  the  National  Supply  Company,  of  Chi- 
cago, is  installed.  An  evaporation  of  10  pounds 
of  water  to  one  of  oil  is  regularly  obtained, 
with  artesian  well  water  received  at  60  degrees 
and  passed  through  an  auxiliary  feed  water 
heater. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,     BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTMENT 

For  Proposals  see  pages  25,  26,  27,  28  and  31. 


WATER. 

Clayton,  Ala. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

I'lioinix,  Ariz. — Tlie  Geological  Survey  at  Washing- 
ton, V.  C,  is  stated  to  have  pre"ijared  a  model  of  the 
lam  to  be  constructed  on  Salt  Kiver,  63  miles  above 
Phoenix.  The  dam  will  be  188  ft  thick  at  the  base, 
S3'J  ft.  long  at  the  top  and  250  ft.  high.  It  will  con- 
tain ll.CUO.UUO  cu.  ft.  of  masonry.  The  reservoir  to 
be  constructed  will  drain  over  ti.OOO  sq.  miles  of  terri- 
tory and  add  300,000  acres  to  the  tillable  area  in  the 
vicinity  of  Phoenix. 

Hanford,  Cal. — The  Lake',  Canal  &  Irrigation  Co., 
of  Hanford,  has  been  incorporated:  capital,  J^oO,000. 
N.  P.  Duncan,  E.  E.  Dixon,  and  others,  of  Hanford, 
are  the  directors. 

Sacramento,  Cal. — All  bids  opened  May  18  for  fur- 
nishing 1,134  tons  6  to  12-in.  c.  i.  pipe  were  rejected 
by  the  Bd.  of  Trus.  June  1st.  New  bids  will  be'  re- 
ceived.    M.  J.  Desmond,  City  Clk. 

Riverside,  Cal. — The  La  Sierra  Water  Co.,  of  Hiver- 
side,  has  been  Incorporated  ;  capital,  $2.50.000.  Direc- 
tors :  W.  E.  Pedley,  II.  M.  Bread  and  others,  of  Kiver- 
side. 

The  White's  Addition  Water  Co.  and  the  Hall's  Ad- 
dition Water  Co.  are  reported  to  have  consolidated  as 
the  Artesla  Water  Co.  ;  capital,  |100,000.  S.  H.  Her- 
rlck,  C.  F.  Marcy,  and  others,  are  the  directors. 
White's  addition  will  be  repiped  and  supplied  with 
filtered  artesian  water.  It  is  also  expected  that  the 
water  systems  of  the  Keyes  tract  and  Cox's  addition 
will  be  incorporated  into  the  new  company. 

Bridgeport,  Conn. — Rudolph  Hering,  of  N.  T.  City, 
N.  Y.,  in  his  report  on  the  water  supply  is  stated  to 
liave   recommended  filtration. 

Mcriden,  Conn. — Local  press  reports  state  that  a 
16-in.  water  main  will  be  constructed  through  W.  Main 
St.  to  the  Ueservolr  Ave.  main,  to  cost  about  $13,000. 

Washington,  D.  C. — Bids  are  wanted  June  20  for 
furnishing  8  and  12-ln.  c.  i.  water  pipe,  as  advertised 
in  The  Engineering  Eecord. 

According  to  local  press  reports,  Gen.  Gillespie,  Ch. 
of  Engrs.,  on  June  5  approved  the  recommendations 
of  Coi.  Miller,  Engr.  in  charge  of  Washington  aque- 
duct, for  the  award  of  the  following  contracts  for 
extra  work  in  connection  with  the  establishment  of 
the  filtration  plant  near  the  Soldiers'  Home  (bids 
opened  May  22)  :  For  pumps  and  pumping  engines 
and  sand  washer  pumps,  to  Henry  R.  Worthmgton,  of 
New  York,  N.  Y.,  at  $42,000  and  $8,120  respectively  ; 
venturi  meters,  to  the  Builders'  Iron  Foundry,  of 
Providence,  R.  I.,  at  $11,030 ;  sluice  gates  and  gate 
valves,  to  the  Colfin  Valve  Co.,  of  Boston,  Mass.,  at 
$18,910;  boilers,  mechanical  stokers  and  economizers, 
to  Babcock  &  Wilcox,  of  New  York.  N.  Y.,  at  $23,983. 
and  special  castings,  to  the  Wilkinson  Mfg.  Co.,  of 
Bridgeport,  Conn.,  at  $21,619, 

Monroe,  Ga. — A  petition  has  been  presented  to  the 
Mayor  and  Council  asking  for  an  election  to  vote  on 
issuing  bonds  to  construct   water   works. 

Tcrre  Haute,  Ind. — D.  E.  Gwlnn,  Pres.  Terre  Haute 
Water  Co.,  writes  that  the  company  will  probably  lay 
about  %  mile  of  8-in.  c.  i.  pipe. 

Maxicell,  la. — Bids  will  be  received  June  24  by  L. 
R.  Shepherd,  Village  Recorder,  for  additions  and  re- 
pairs to  the  water  works,  including  steel  tower,  pipe, 
hydrants,  etc. 

Sioux  City,  la. — Bids  are  wanted  June  15  for  74,000 
lin.  ft.  of  0  to  16-in.  water  pipe  (21,000  tons),  40 
hydrants  and  100  gate  valves  ;  bids  will  also  be  re- 
ceived on  July  1  for  two  3,000.000-gal.  pumps  and  two 
120-H.-P.  boilers,  also  the  building  of  conduits  and 
laying  suction  mains  around  present  station  ;  estimat- 
ed cost  of  the  above,  including  cost  of  construction,  is 
$17.-1,000.     J.  M.  Lewis.  City  Engr. 

Bids  are  wanted  July  10  for  the  reconstruction  of 
section  main,  conduit  and  well  system  at  Main  St. 
pumping  station ;  also  for  laying  c.  i.  water  pipe,  as 
advertised  in  The  Engineering  Record. 

Cloverport,  Ky. — rThe  Council  is  stated  to  hare 
granted  Pate  &  Oelze  a  franchise  for  water  works. 

Wilton,  Me. — The  Tyngstown  Water  Co.  is  stated  to 
have  employed  an  engineer  to  prepare  plans  fdr  water 
works. 

Baltimore,  Md. — An  ordinance  has  been  introduced 
in  Council  naming  Mayor  McLane,  City  Comptroller 
Heffner  and  Water  Engr.  Quick  as  a  Comn.  to  acquire 
the  mains,  franchise  rights,  etc.,  of  the  Baltimore 
County  Water  &  Electric  Co.  west  of  Gwynns  Falls. 
The  ordinance  stipulates  that  the  deal  shall  he  con- 
summated at  a  cost  not  exceeeding  $223,000. 

Netcburyport.  Mass. — Press  reports  state'  that  bids 
will  be  received  June  16  by  the  City  Treas.  for  $343,- 
000  water  bonds. 

Sprinijfleld,  Mass. — The  Water  Comn.  is  reported  to 
have  voted  to  purchase  2  meters,  at  a  cost  of  $4,000. 

Lawrence,  Mass. — The  Water  Bd.  has  accepted  the 
plans  of  Chapin  &  Knowles.  of  Pittsburg.  Pa.,  for  an 
additional  filter,  to  cost  $60,000.  The  proposed  filter 
will  be  a  sand  gravity  filter  similar  to  the  one  now 
In  use  and  will  have  an  area  of  %  acres.  M.  F.  Col- 
lins, Clk.  of  Water  Bd. 

Orand  Rapids,  Mich. — The  Bd.  of  Pub.  Wks.  on 
May  30  awarded  contracts  as  follows  :  To  the  Ameri- 
can Car  &  Fdy.  Co..  of  Detroit,  tor  6-ln.  pipe,  at 
$30.40  per  ton  and  8  to  24-in.  pipe,  $29.90  per  ton,  and 
specials,  $.'j.">..')0  per  ton.  and  to  the  It.  D.  Wood  Co., 
of  Philadelphia.  Pa.,  for  hydrants,  at  $36.60  ea. ;  total 
amount  of  contract,  about  $40,000. 
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Freeport.  Minn. — G.  Harren,  Village  Recorder, 
writes  that  the  contract  for  constructing  water  works 
(bids  opened  June  6)  has  been  awarded  to  W.  D. 
Lovell,  of  Des  Moines,   la.,  for  $7,824. 

Omaha,  Neb. — According  to  a  recent  law  passed  by 
Nebraska  Legislature  this  city  has  been  given  power 
to  purchase  the  property  of  the  Omaha  Water  Co. 
John  Alvord,  of  Chicago,  111.,  has  been  appointed  ap- 
praiser to  represent  the  city,  and  Geo.  H.  Benzenberg, 
of  Milwaukee,  Wis.,  has  been  appointed  by  the  com- 
pany. They  will  select  the  third  appraiser,  and  report 
on  the  valuation  of  the  property.  A.  C.  Koenig,  of 
Omaha,  will  be  Mgr.  and  Ch.  Engr.  of  the  water  works 
when  taken  over  by  the  city. 

Hanover,  N.  H. — The  Trus.  of  Dartmouth  College' 
are  stated  to  have  purchased  the  plant  of  the  Han- 
over Water  Co.  for  $40,000.  The  water  will  he 
brought  in  from  the  reservoij"  by  a  system  of  pro- 
tected aqueducts. 

Atlantic  City,  2f.  J. — It  Is  stated  that  bids  are  want- 
ed June  22  for  $75,000  water  bonds. 

Laurel  Springs,  N.  J. — Chas.  S.  King.  305  Market 
St..  Camden,  Secy.  Laurel  Springs  Water  Co.,  writes 
that  the  probable  cost  of  proposed  water  works  is  from 
$30,000  to  $50,000. 

Avon-by-the-Sea,  N.  J. — See  "Sewerage  and  Sewage 
Disposal." 

Ft.  Mott,  N.  J. — See  "Government  Work." 

Fayetteville,  N.  C. — Press  re'ports  state  that  bids 
will  be  received  July  1  by  the  City  Clk.  for  $100,000 
water  works   bonds. 

Long  Island  Vitij.  L.  I..  N.  Y. — Bids  will  be  received 
June  18  by  Bobt.  Grier  Monroe,  Comr.  Water  Supply, 
Gas  and  Electricity,  N.  Y.  City,  for  furnishing  mate- 
rial and  installing  new  boilers  and  appurtenances  at 
Bayside  and  Flushing  pumping  stations,  Boro.  Queens. 

New  Brighton,  S.  I.,  N.  Y. — Bids  will  be  received 
June  18  by  Itobt.  Grier  Monroe,  Comr.  Water  Supply. 
Gas  and  Electricity.  N.  Y.  City,  for  furnishing  material 
and  erecting  a  storehouse  and  boiler  house  at  the  Tot- 
tenville  pumping  station. 

Horseheads,  N.  Y. — See  "Power  Plants,  Gas  and 
Electricity." 

Keeseville.  N.  Y. — The  Village  Clk.  writes  that  it 
was  voted  June  4  to  increase  the  water  supply. 

Brooklyn,  N.  Y. — Bids  will  be  received  June  16  by 
Robt.  Grier  Monroe,  Comr.  Water  Supply,  Gas  and 
Electricity,  N.  Y.  City,  for  remodeling  and  extending 
the  Watts  Pond  pumping  station,  near  Valley  Stream, 
L.  I.,  including  pumping  plant,  pump  well  and  infil- 
tration gallery  system,  with  necessary  appurtenances  ; 
also  furnishing,  delivering  and  laying  a  48-in.  trunk 
water  main  at  Ridgewood  reservoir  in  Cypress  Hills, 
Myrtle  Ave.   and  Bway. 

Bids  will  be  received  June  18  by  the  Bd.  of  Park 
Comrs,  N.  Y.  City,  for  furnishing  and  laying- Iron 
water  pipes  in  Institute  Park.    Wm.  E.  Willcox,  Chmn. 

Ilion,  N.  Y. — Geo.  Rasbach,  Clk.  Water  Comrs., 
writes  that  the  following  bids  were  opened  on  June  9. 
for  improving  the  water  supply  system  :  For  the  work 
complete,  which  includes  pipe,  pipe  laying,  reservoir 
and  diverting  dam  and  filters,  there  were  3  bidders, 
namely— Elory,  Colby  &  Co.,  of  Owego,  $69,600  ;  John 
Marsden,  Utlca.  $59,600  (awarded  contract),  and  H.  B. 
Hooke  &  Son,  $6i,0S,T.  For  pipe  laying,  reservoir  and 
diverting  dam  and  filters,  2  bidders — Thos.  Kearney, 
Little  i'aiis,  $64,463,  and  C.  E.  Lewis,  Ilion,  $37,833. 
For  pipe  laying  and  reservoir  diverting  dam,  Fred  N. 
Lewis,  of  Herkimer,  bid  $41,438,  and  for  furnishing 
pipe  the  U.  S.  Pipe  &  Fdy.  Co.  bid  for  10  and  12-in. 
$30.40  per  ton  and  for  6  and  8  in.,  $31.40,  and  Chas. 
Miller  &  Son  Co.,  of  Utlca,  bid  $31.25  for  all  sizes. 

Cohoes,  N.  Y. — C.  C.  Vermuele,  203  Bway.,  N.  Y. 
City,  is  stated  to  have  been  selected  by  the  Water  Bd. 
to  advise  as  to  securing  a  better  water  supply. 

Lockport,  N.  Y. — The  Council  is  stated  to  have  re- 
ceived 2  bids  on  June  1  for  a  supply"  of  water  for 
Lockport :  The  Western  New  York  Water  Co.,  of  Buf- 
falo, offered  to  furnish  the  city  with  water  not  to 
exceed  6,000,000  gals,  daily  at  8  cts.  per  M.  The  com- 
pany agreed  to  supply  the  water  to  Lockport  in  a 
stand  pipe  from  which  it  would  be  taken  by  the 
municipal  system  or  to  pump  it  directly  into  the  city 
mains  ;  the  Horseshoe  Lake  Water  Co.,  of  Rochester, 
offered  to  supply  3,000,000  gals,  daily,  at  10  cts. 
per  M. 

Yonkers,  N.  Y. — Tucker  &  Vinton,  of  N.  Y.  City,  are 
stated  to  have  secured  the  contract  for  building  the 
filtration  plant  (bids  opened  May  21)  for  $45,893. 

A.  W.  Kingsbury,  Clk.  Bd.  Water  Comrs.,  writes  that 
the  following  contracts  have  been  awarded  (bids 
opened  June  4)  :  For  pipes  and  castings  to  John  Fox 
&  Co.,  N.  Y.  City,  $2,337  :  gates  to  Rensselaer  Mfg. 
Co.,  Troy,  $700,  and  sand  washer  to  Townsend  F.  & 
M.  Co.,  Albany,  for  $249. 

Neto  York.  X.  Y. — The  following  bids  were  opened 
by  Robt.  Grier  Monroe,  Comr.  of  Water  Supply,  Gas 
and  Electricity,  on  June  2  :  For  furnishing  double  and 
single  nozzle  hydrants,  the'  Kennedy  Valve  Mfg.  Co. 
bid  $65.75  and" $61.70  respectively,  and  for  c.  i.  pipe 
and  special  castings,  the  John  Fox  &  Co.  bid  $30.05 
and  $35  per  ton  respectively. 

Bids  will  be  received  June  18  by  Bobt.  Grier  Mon- 
roe, Comr,  Water  Supply,  Gas  and  Electricity,  for  tur- 
Dishing  and  delivering  stop  cocks  and  hydrants  ;  also 
furnishing,  delivering  and  laying  water  mains  in 
Lenox,  Park  and  Vanderbilt  Aves.,  39th.  42d,  51st, 
Centre  and  Spruce  Sts.,  also  Bway.  and  Park  Row. 

Saranao  Lake,  N.  Y. — Water  bonds  amounting  to 
$45,000  are  reported  sold. 

Springfield.  O. — It  is  re'ported  that  the  Cleveland. 
Cincinnati,  Chicago  &  St.  Louis  Ry.  proposes  to  install 
water  works.     W.  C.  Bayley,  Div.  Supt.,  Springfield. 

Youiu/ntoicn,  0. — City  Engr.  F.  M.  Llllie  is  stated 
to  have  been  authorized  by  the  Bd.  of  Pub.  Service 
to  secure  estimates  for  a  filtration  plant ;  it  will  prob- 
alilv  bo  of  10,000,000  gals,  capacity,  and  cost  about 
$130,000. 

Zanesville,  O. — H.  H.  Kennedy,  City  Aud,,  writes 
the  Bd.  of  Pub.  Safety  has  been  instructed  by  Council 
to  secure  plans  and  probable  cost  of  a  filtration  plant, 
Geary,  Okla.  Ter. — W.  W.  Cook  &  Sons,  of  Junction 
City,  Kan.,  liave  secured  the  contract  for  furnishing 
material  and  constructing  water  works  at  $50,489. 
The  American  Light  &  VVater  Co.,  of  Indianapolis, 
Ind.,  bid  also  for  the  work  $51,890.  J.  W.  Burton, 
City  Engr. 
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Meadvillc,  Pa. — Local  press  reports  state  that  the 
time  for  receiving  bids  for  constructing  water  works 
In  this  city  has  been  extended  from  June  10  to  June 
16.     Geo.  ,S.   Cuilum,  Supt.  of  VVater  Wks. 

Pittsburg,  Pa. — Bids  are  wanted  June  22  for  laying 
and  relaying  31,871  ft.  10  and  12  in.  pipe;  also  la 
single,  fire  hydftints  in  portions  of  numerous  streets. 
Edw.  M.  Bigclow,  Dir.  Dept.  of  l*ub.  Wks. 

Clearfield,  Pa.- — A  charter  is  stated  to  have  been 
granted  to  the  Wlnburne  Water  Co.,  of  Clearfield 
County,  with  a  capital  of  $3,000.  Jas.  Kerr,  of  Clear- 
field, is  one  of  the  Incorporators. 

Philadelphia,  Pa.— Charters  are  stated  to  have  been' 
granted  to  the  following  companies  :  The  Providence 
Water  Co.,  of  I'rovidence  Township,  capital  $5,000 ; 
the  Coin  Water  Co.,  of  Coin  Township,  capital  $5,000; 
the  Colerain  Water  Co.,  Coleraln  Township,  capital 
$5,000 ;  Conestoga  Water  Co.,  Conestoga  Township, 
capital  $5,000 ;  the  People's  Water  Co.,  of  Sadlsbury 
Township,  capital  $5,000,-  and  the  Citizens'  Water 
Co.,  of  West  .Sadlsbury.  capital  $5,000.  Ervln  Lyn- 
dall,  J.  I.  Kyle,  H.  E.  Fauser,  and  others,  all  of  Phil- 
adelphia, are  the  Incorporators. 

Sioux  Falls,  S.  D. — At  a  mass  meeting  May  29  the 
citizens  decided  in  favor  of  establishing  municipal 
water  works. 

Waubay,  S.  D. — Press  reports  state  that  bids  will 
be  received  June  30  by  the  'Town  Clk.  for  $7,000  water 

works   bonds. 

Memphis,  Tenn. — Water  bonds  amounting  to  $1,250,- 
000  were  sold  May  29,  and  the  entire  plant  of  the 
Artesian  Water  Co.  has  been  transferred  to  the  city. 
W.  H.  Bates,  Chmn.  Water  Comn. 

Dallas,  Tex. — The  members  of  the  Water  Comn., 
Mayor  Cabell,  City  Engr.  Raines,  Water  Wks.  Engr. 
Bassett,  Alderman  Gill  and  others  directly  Interested 
have  been  in  conference  with  Consulting  Engr.  Chestet 
B.  Davis  concerning  plans  for  a  pipe  line  from  the 
reservoir  at  Bachman  s  branch  to  the  pumping  station 
at  Turtle  Creek. 

Denton,  Tex. — The  City  Council  Is  stated  to  have 
instructed  the  Finance  Com.  to  look  Into  the  cost  of 
constructing  another  system  of  water  works  and  light- 
ing plant  for  the  city. 

San  Saha,  Tex.- — ^The  Dirs.  of  the  Irrigation  Co.  are 
stated  to  have  contracted  with  C.  E.  Coon  &  Co.,  of 
Houston.  Tex.,  for  the  construction  of  dams,  ditches 
and  laterals  for  about  $500,000. 

Georgetown,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity.'^' 

Salt  Lake  City,  Utah. — L.  C.  Kelsey,  City  Engr., 
writes  that  the  Council  has  under  consideration  the 
construction  of  a  reservoir  in  Parley  Canyon ;  prob- 
able cost  of  work  is  $235,000. 

Ft.  Douglas,  Utah. — See  "Government  Work." 

Springfield,  Vt. — The  citizens  are  reported  to  have 
voted  June  2  to  install  a  gravity  system  of  water 
works,  at  a  cost  not  to  exceed  $95,000.  F.  H.  De- 
wart,  of  St.  Albans,  Vt.,  will  prepare  the  plans. 

Norfolk,  Ya. — The  question  of  constructing  a  30-in. 
water  main  is  reported  under  consideration. 

Olympia,  Wash. — Articles  of  Incorporation  for  the 
Pasco  Irrigation  Co.  were  filed  with  the  Secy,  of  State 
at  Olvmpla  June  1,  by  Jas.  A.  Moore,  Frank  Dabney 
and  H.  K.  Owens,  with  a  capital  of  $3,500,000,  for 
the  purpose  of  irrigating  230, OOO  acres  of  land  along 
both  banks  of  Columbia  River  in  Yakima  and  Frank- 
lin Counties,  from  the  mouth  of  Snake  River  up 
stream,  a  distance  of  40  miles.  The  lakes  at  the  head 
of  Yakima  River,  known  as  Kltchelos,  Kachess, ,  Cle 
Elum  and  Bumping,  will  be  used  for  impounding  reser- 
voirs. 

Port  Angeles,  Wash. — F.  A.  Lingenbrlnk  and  C  A. 
Gushing,  are  stated  to  have  petitioned  the  Council 
for  a  franchise  for  water  works. 

Shinnston,  W.  Ya. — See  "Sewerage  and  Sewage  Dis- 
posal." 

BurnsviUe,  W.  Ya. — See  "Electric  Railways." 

St.  Stephen.  N.  B. — J.  Vroom,  Town  Clk.,  writes 
that  the  town  may  possibly  buy  the  water  works 
owned  by  a  private  company,  or  may  decide  to  put  in 
a  gravity  system  if  a  better  source  of  supply  can  be 
reached. 

Warren,  Ont. — See  "Powe'r  Plants,  Gas  and  Elec- 
tricity." 

namilton,  Oni. — The  citizens  are  reported  to  have 
voted  to  issue  $100,000-  bonds  to  build  a  high-level 
reservoir  and  Improve  the  roadways. 

Port  Arthur,  Ont. — Bids  will  he  received  June  25 
by  Jas.  McTeigue,  Esq.,  Town  Clk.,  for  furnishing 
steel  water  tower,  c.  1.  pipes  and  specials,  flre 
hydrants  and  valves,  sewer  pipes  and  junctions  and 
electric  power  pump.  Willis  Chipman,  Ch.  Engr.,  103 
Bay   St.,  Toronto. 

Strathroy,  Ont. — Harding  &  Leathern,  of  London, 
Ont.,  are  stated  to  have  secured  the  contract  for  wa- 
ter works,  for  about  $30,000.      ' 

Kingsville,  Ont. — The  Legislature  is  stated  to  have 
been  petitioned  for  permission  to  issue  $10,000  bonds 
to  improve  and  extend  pumping  plant. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Colorado  Springs.  Colo. — K.  W.  Case,  City  Engr., 
writes  that  the  Gllmore  Plumbing  Co.,  of  Colorado 
Springs,  bid  .$10,133  for  extension  of  sewerage  system 
(bids  opened  May  25),  This  work  includes  18,707  ft. 
of  6,  8  and  10-in.  pipe  sewers,  52  manholes  and  796 
Ys.  The  trench  is  expected  to  average  9  ft.  In  depth 
and  will  be  excavated  in  gravel  and  clay. 

Hartford,  Conn. — Bids  will  be  received  by  the  Bd. 
St.  Comrs.  June  17  for  building  the  connecting  Brook 
extension  to  intercepting  sewer;  estimated  cost.  $26,- 
000.  The  extension  consists  of  5,330  ft.  of  tile  and 
brick,  and  some  iron  pipe. 

Nauqatuck,  Conn. — Boro.  Engr.  Ham  is  stated  to 
have  been  authorized  to  prepare  plans  for  sewers  on  5 
streets. 
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WilminytoH,  Del. — Local  press  reports  state  that 
the  following  bids  were  opened  on  June  6  by  the  St. 
and  Water  Bd.  for  constructing  Price's  Run  seweT : 
Hoffman  i-:ngr.  &  Contr.  Co.,  Philadelphia.  Pa..  $103.- 
55»i:  Christiana  Constr.  Co.,  Wiimiustou,  J10S,2S1 ; 
E.  F.  Fonder.  Philadelphia.  Pa..  JlliS.SStJ :  Baltimore 
Constr.  Co.,  Wilmington.  $i:U.S93,  and  J.  D.  Murray. 
New  Brunswick.  X.   J.,  $135,227. 

Gaim«rii;o.  Ua. — Col.  W.  T.  B.  Wilson,  of  Atlanta, 
is  stated  to  have  completed  plans  for  a  sewerage  sys- 
tem for  UainesTliie. 

Sterling,  III. — The  Council  is  stated  to  have  passed 
an  ordinance  providing  for  the  construction  of  the 
E.  Bway.  sewerage  system.     M.  E.  Wliger,  City  Cik. 

Qaltsburg,  III. — Alderman  Maley  is  reported  to  be 
Chmn.  of  Com.  ai>|H>inted  to  Investigate  the  matter 
of  supplying  the  city  with  a  sewage  disposal  plant. 

Paris,  III. — Bids  are  wanted  June  20  for  construct- 
ing 860  ft  of  10-in.  and  8.120  ft.  of  8-in.  sewer.  D. 
H.   Sawyer,  City  Engr. 

Uaitcie,  Ind. — Bids  are  wanted  June  22  for  con- 
structing a  12-in.  pipe  sewer  in  a  portion  of  Willard 
St.     K.  G.  Hickok,  City  Cik. 

Lafayette,  Ind. — A  charter  is  stated  to  have  been 
granted  to  the  Sanitary  Sewer  Co..  of  West  Lafayette. 
to  construct  a  sewerage  system  and  engage  In  the  build- 
ing of  sewers  and  drains  :  capital.  $2,o00.  Directors  : 
5.  G.  Snyder,  T.  M.  Andrew,  and  others. 

South  Bend,  Ind. — A.  J.  Hammond.  City  Engr., 
writes  that  contracts  for  sewers  (bids  opened  June  3) 
have  been  awarded  as  follows  :  Napier  and  Lafayette 
Sts..  to  U.  De  Vos  &  Co.,  $5,138,  and  La  Salle  Ave.,  to 
Uooan  &  Roach,  $2,317. 

Wabash,  Ind. — Bids  are  wanted  July  13  for  sanitary 
sewers  in  6  streets  ;  also  for  9.O00  yds.  of  asphalt  pav- 
ing on  Market  St.     John  Hilty.  City  Engr. 

Frankfort,  Ind. — Bids  are  wanted  June  18  for  con- 
structing sewer  in  certain  streets.  Chas.  Cheney,  City 
Engr. 

Xeic  Bedford,  Mass. — The  Bd.  of  Aldermen  is  stated 
to  have  appropriated  $12,200  to  construct  sewers. 


.lioiiliullirfira,  _V.  J. — Halsey  &  Logan,  ot  Newark, 
are  stated  to  have  completed  plans  for  water  works,  to 
cost  *34.iiiiti.  and  a  stwerage  system,  to  cost  S>32,00U. 
About  4  Uj   miles  of  pipe  will  be  laid  for  eacii  .system. 

II  rook  I II II.  X.  y. — Bids  will  be  received  June  18  by 
the  Hd.  of  Park  Comrs.,  N.  Y.  City,  for  furnishing  and 
l.'tyiug  vitrified  sewer  pipe,  also  constructing  catch 
basins,  manholes  and  cesspools  in  Institute  I'ark.  Wm. 
l{.  Willcox.  Chmn. 

lITiifcsftoro,  >■.  1". — It  is  stated  that  contracts  will 
soon  be  let  for  the  completion  of  the  sewerage  system 
at  a  cost  of  $5,000. 

.Vcic  York,  N.  Y. — Bids  will  be  received  June  10  by 
Jacob  A.  Cantor,  Pres.  Boro.  Manhattan,  for  furnish- 
ing material  and  constructing  1.756  lin.  ft.  'A  ft.  (!  in. 
by  2  ft.  4  In.  brick  sewer ;  also  small  quantity  of 
salt  glazed  vitrified  stone-ware  pipe  sewer  on  portions 
of  several   streets. 

It  is  stated  that  the  N.  Y.  Central  &  Hudson  River 
R.  R.  Co.  (H.  Fernstrom,  Ch.  Engr.)  will  probably 
install  a  pumping  system  to  handle  the  city  sewage 
between  59tb  and  42d  Sts.  in  connection  with  the 
lowering  of  its  tracks  between   these  points. 

Depcir,  .V.  Y. — Bids  will  be  received  June  15  by  the 
Bd.  of  Village  Trus.  for  constructing  a  concrete  re- 
taining wall  at  the  sewage  disposal  plant.  J.  C. 
Glade,  Village  Cik. 

Cincinnati,  O. — The  City  Engr.  Is  rel)orted  to  have 
been  authorized  to  prepare  plans  for  a  sewer  in  Mill- 
creek. 

Delaware,  O. — Bids  will  be  received  June  27  by  F. 
I).  King.  Clt.v  Cik..  for  constructing  main  sewers  on 
portions  of  2  streets. 

Cleieland,  0. — A.  R.  Callow.  Secy.  Dept.  Pub.  Serv- 
ice, writes  that  the  contract  for  furnishing  20,000  lin. 
ft.  l.")-in.  sewer  pipe  (bids  opened  June  5)  has  been 
award.'d  to  the  Central  Builders'  Supply  Co.,  of  Cleve- 
land, at  37  4/5  cts.  per  ft. 

Baker  City,  Ore. — The  lowest  bid  opened  by  the 
City  Council  on  June  2  for  the  construction  of  a  sew- 
erage system  is  stated  to  have  been  submitted  by 
the  Jacobsen-Bade  Co.,  of  Portland,  for  $49,542. 


Quiney,  Mass. — The  following  bids  were  opened  by  the  Metropolitan  Water  and  Sewerage  Bd.  at  Bos- 
ton June  4  for  iwrtiofas  of  Section  44  High-Level  Sewer.  Quiney — a,  C,  G.  Belden  &  Co.,  Quiney.  total.  $213,- 
675 ;  6  E.  W.  Everson  &  Co..  Boston,  $169,014  ;  c,  H.  P.  Nawn,  Boston.  $133,845  ;  d,  W.  H!  Ellis,  Boston, 
$125,555   (awarded  contract)  : 


•  «»         -Sij       .S'^S      .£*-»      SB 
a_  .  =„.-9       a_.»      s_.5       "     i: 

=£=a;      =£=3      =5=5       ■-'SrS      o-gS 

gg?3    gS?5     2«?§    §«*S     »•=! 

o $25.00  $75.00  $25.00  $2.00  $16.50 

6 •.  ...  14.00  .50.00  18.00  1.25  14.00 

c. 6.00  34.00  9.00  1.00  12.50 

d 7.00  30.(J0  7.20  .80  12.00 

Ilorbury.  Mass. — The  following  bids  were  opened  by 
the  MetropoMtan  Water  and  Sewerage  i:d.  at  Boston 
June  4  for  laying  force-mains  and  building  connecting 
sewer.  Section  76.  High-Level  Sewer,  Roxbury — u,  C. 
El  Trumbull  Co..  Boston  ;  b,  Patk.  McGovern.  Boston  ; 
c,  Jas.  Drlscoli  &  Son.  Brookiine ;  d,  H.  P.  Nawn,  Bos- 
ton (awarded  contract)  ; 

i.i  5ii    ii    U    ^ 

si-v    ^3S      Sj^i    ^s|    .r-g  « 

s-2      =S=        ct-        CI?-        ~9  o 

• $9.50  $400.  $15.00  $8.00  $6.00  $36,430 

b-. 8.00  500.  18.00  10.00  7.00  33.220 

c 7.50  200.  20.00  10.00  4.00  29.150 

rf 6.50  800.  18.00  7.50  4.00  26,230 

Quiney,  Mass. — The  following  bids  were  opened  by 
the  Metropolitan  Water  and  Sewerage  Bd.  at  Boston 
June  4  for  Section  46  High-Level  Sewer.  Quiney — a, 
H.  P.  Nawn.  Boston ;  b,  C.  G.  Belden  &  Co..  Quiney ; 
c,  W.  H.  Ellis,  East  Boston   (awarded  contract)  : 

•^  -^i     ^t-        St      "OS         s 

_■  i    C    V.  'CC  X  s  «-r—  K 

o $7.20     $13.00     $14.50     $6.00     $35.     $40,802 

b 9.00       13.50       14.00       5.50       20.       40,328 

c 7.00       12.10        13.20       5.30       30.       37,044 

Jackson,  Mich. — Sewer   bonds  amounting  to  $100,- 

000  have  been  sold. 

Houghton,  Mich. — Bids  will  be  received  June  18  by 
the  Common  Council  for  constructing  sewers  on  por- 
tions of  Sbelden  St.    J.  F.  Jackson,  Chmn.  of  St.  Com. 

Luveme,  Minn. — Bids  will  be  received  June  10  by 
the  Village  Council  for  constructing  a  sewer  in  por- 
tions of  Freeman  St.  E.  S.  Schwartz,  Village  Re- 
corder. 

Brainerd,  Minn. — City  Engr.  Woolman  is  stated  to 
have  completed  plans  for  a  general  sewerage  system. 
He  estimates  the  cost  at  about  $23,000. 

Omaha,  Xeb. — Plans  for  the  proposed  Saddle  Creek 
valley  Sewer  will  be  completed  in  about  6  weeks:  It 
win  have  a  disposal  plant  at  its  terminal.  Andrew 
Ilosewater  is  City  Engr, 

Vailsbura,  -V.  J. — Eugene  A.  McMurray  is  stated  to 
nare  been  appointed  by  the  Council  on  June  3  as  engi- 
??*•■  "1  "■*  lateral  sewerage  system.  He  will  have 
Alex.  Potter,  143  Liberty  St.,  N.  Y.  City.  N.  Y.,  as 
CoDsalting  Engr.  The  work  proposed  will  cost  be- 
tween $40,000  and   $60,000. 

£r«tn«n<(,  .V.  y.— Sewer  bonds  amounting  to  $125,000 
are  reported  sold. 

RidgefleUl  Park,  V.  7.— The  following  bids  are  re- 
ported to  have  been  opened  by  the  Bd.  of  Trus.  Juhe 

1  for  the  construction  of  sewerage  system  No  4  ■ 
Gallery  &  Murphy,  $10,452  (awarded  contract)  :  Ed- 
win C.  Humphry.  $14,415;  Michael  Henry,  $22,207- 
P.  CaTanagh,  $23,335.  ' 
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$17.00  $7.50  $8.00  $6.00  $70.00  $10.00 

16.Q0  6.00  7.00  6.00  60.00  3.00 

13.50  5..50  6.50  4.25  50.00  1.50 

13.20  4.'20  5.30  4.00  65.00  4.00 

Kugene,  Ore. — The  citizens  are  stated  to  have  voted 
May  29  to  issue  $15,000  bonds  for  a  sewer  in  the 
western  part  of  city. 

Williamiiport,  Pa. — Bids  are  wanted  June  26  tor 
constructing  sanitary  sewers  in  Center,  Mahoning  and 
Front  Sts..  requiring  about  1,814  ft.  of  12-in.  and 
2.066  ft.  of  10-ln.  pipe.     W.  C.  Miller,  Town  Cik. 

Indiana,  Pa. — The  Council  is  stated  to  have  author- 
ized the  Fin.  and  Sewerage  Com.  to  secure  bids  for 
the  sale  of  bonds  and  to  make  arrangements  for  tile 
purchase  of  material,  the  laying  of  pipe,  and  for 
preparation  and  construction  of  a  sewerage  system. 

Hiirrisburg,  Pa. — The  lowest  bid  opened  by  the'  Bd. 
of  V\\\>.  Wks.  June  5  for  the  construction  of  a  sewer 
in  Chestnut  St.  is  stated  to  have  been  submitted  by 
Fisher  &  Lynch,  for  $7,097. 

Xorristoien,  Pa. — Bids  will  be  received  June  24  b.v 
the  Sewer  Com.  for  constructing  a  sanitary  sewer  with 
necessary  pipe,  castings,  laterals,  flush  tank  and  ap- 
purtenances in  portions  of  Swede  St.  Wm.  J.  Wells, 
(.'limn.  :  S.  Cameron  Corson,   Boro.   Engr. 

T'nion,  S.  C. — According  to  press  reports  contracts 
will  soon  be  let  for  a  sewerage  system. 

Aberdeen,  &'.  D. — Local  press  reports  state  that  the 
following  bids  were  opened  on  May  29  for  the  con- 
struction of  sewer  extensions :  W.  I.  Gray  &  Co.,  $22,- 
436 :  O'Neil  &  Son,  $18,979 ;  .Tas.  Kennedy,  $16,967 
(awarded  contract)  ;  Symms-Powers  Co.,  $18,700 : 
Chris.  Johnson,  $19,092 ;  C.  M.  Giddlngs  and  L.  W. 
Kelley.    .flO.OOS. 

'Nashville,  Trnn. — Local  press  reports  state  that 
bids  are  wanted  by  City  Recorder  Brown  until  July  1 
for  $200,000  sewer  and  street  improvement  bonds. 

Austin,  Tex. — City  Engr.  Lee  is  stated  to  have  com- 
pleted plans  for  storm  water  sewers  on  Congress  Ave. ; 
probable  cost,  $11,000. 

Ft.  Douglas,  Vtah. — See  "Government  Work." 

Blaine,  Wash. — It  is  stated  that  bids  are  wanted 
June  22  for  constructing  a  6-ln.  pipe  sewer.  B.  J. 
Glen,  City   Cik. 

Spokane,  Wash. — The  following  bids  for  layitg  the 
1st  Ward  sewer,  DIst.  No.  1,  are  reported  to  have  been 
opened  May  28  by  Bd.  of  Pub.  Wks.  :  Jas.  C.  Broad, 
$15,365  ;  Peter  Costello,  $15,770  ;  Aug.  Use,  $15,990. 

Shinnston,  W.  Va. — Leslie  Hawkes,  Recorder,  writes 
that  the  town  is  considering  the  construction  of  a 
sewerage  system,  but  question  is  not  decided  yet.  He 
further  states  that  the  town  will  put  in  water  works 
the  coming  season. 

Hudson,  Wis. — It  is  reported  that  surveys  are  being 
made  for  a  complete  sewerage  system. 

Port  Arthur,  Ont. — See  "Water." 
BRIDGES. 

Montgomery.  Ala. — Local  press  reports  state  that 
the  building  of  a  foot  and  wagon  bridge  across  Ala- 
bama River  at  Montgomery,  to  cost  about  $75,000,  is 
being  considered. 

Bristol,  Conn. — It  is  stated  that  a  $3,500  bridge  is 
to  be  built  by  the  Bristol  &  Plalnville  Tianiwav  Co. 
at  Main  St.     E.  C.  Smith,  Ch.  Engr.,  Bristol. 


Hartford,  Conn.— Bids  are  wanted  July  1  for  build- 
ing a  stone  bridge  across  Connecticut  River,  as  adver- 
tised in  The  Engineering  Record. 

The  Hartford  St.  Ry.  Co.  Is  to  erect  a  high  trestle 
over  the  tracks  of  the  Highland  Division  of  the  New 
i'ork.  New  Haven  &  Hartford  Rd.  in  Main  St.,  E.  Hart- 
ford. The  approaches  will  extend  200  ft.  north  and 
south  of  the  tracks,  and  the  span  of  the  bridge  will 
be  75  ft.  in  length,  extending  over  the  right  of  way 
of  the  steam  road. 

Derby,  Conn. — See   "Paving  and  Roadmaking." 

Wilmington,  Del. — It  is  stated  that  definite  ar- 
rangements have  been  made  by  the  offlcials  ot  the 
Philadelphia,  Baltimore  &  Washington  R.  R.  Co.  for 
the  building  of  a  bridge  to  replace  present  structure 
across  Susquehanna  River.  The  new  bridge  will  be 
3,300  ft.  in  length,  and  will  be  built  about  73  ft. 
south  ot  present  structure.  A.  Feldpaucbe,  Principal 
Asst.   Engr.,   Philadelphia,   Pa. 

Washington,  D.  C. — Bids  will  be  received  until  July 
25  for  constructing  a  highway  bridge  across  Potomac 
River  at  Washington.  Lieut.-Col.  Chas.  J.  Allen,  Corps 
Engrs.  U.  S.  A. 

Chicago,  III. — Prank  Murphy,  Contract  Cik.,  writes 
that  the  lowest  bid  received  on  June  5  for  construct- 
ing the  superstructure  of  Northwestern  Ave.  bridge 
over  Chicago  River,  including  machinery,  locks,  elec- 
trical equipment,  etc.,  was  submitted  by  C.  H.  Stroe- 
bel.  Old  Colony  Bldg.,  for  $208,275. 

Martinton,  III. — Reports  state  that   the  proposition 

to   issue   $10,000  bonds    to  build  a  bridge  across   Iro- 

quis    River   at   Rivards    Ferry    carried   at  the   recent 
election. 

Indianapolis,  Ind. — Bids  are  wanted  June  18  for 
constructing  arch  bridge  and  concrete  culverts  for 
county.     Harry  E.   Smith,  Co.  And. 

Anderson,  Ind. — The  Co.  Comrs.,  according  to  press 
reports,  will  soon  let  a  contract  for  bulldiug  a  bridge 
across  White  Kiver  at  Delaware  Ave.,  at  a  cost  of 
about  $35,000. 

Wagoner,  Ind.  Ter. — According  to  reports,  the  high 
water  has  carried  away  the  Arkansas  Bridge  on  the 
Arkansas  River. 

Trucy,  la. — It  Is  stated  that  the  Burlington  bridge 
at  Tracy,  across  Des  Moines  River,  has  been  carried 
away  by  the  recent  flood. 

Durham,  Kan. — Reports  state  that  bids  will  be  re- 
ceived June  22  by  J.  H.  Thrasher.  Co.  Cik.  at  Marion, 
for  constructing  a  100ft.  steel  bridge  over  Cotton- 
wood River  at  Durham. 

Pikeville,  Ky. — It  is  stated  tlrnt  bids  are  wanted 
June  30  for  constructing  the  substructures,  super- 
structures and  approaches  for  steel  Howe  truss  and 
stone  arch  bridges  to  be  built  across  Stone,  Coal, 
Toilets  and  Buckleys  Creeks.  W.  O.  B.  Ratliff,  Co. 
Judge. 

yew  Orleans,  La. — The  American  Creosoting  Wks. 
has  made  an  offer  to  the  Com.  on  Sts.  &  Landings  to 
build  a  bridge  across  Orleans  Canal  at  Metalrie  Road. 

Ilnverhill,  Mass. — The  House  has  passed  a  bill  au- 
thorizing the  building  of  a  bridge  across  Merrimac 
River   at    Haverhill. 

Wcstftcld,  Mass. — The  building  of  a  bridge  across 
Elm  St..  at  a  cost  of  $3,300,  is  reported  to  be  under 
consideration. 

St.  Joseph,  Mich. — The  Townships  of  Berrien  and 
Oronoke  are  reported  to  have  under  consideration  the 
building  of  a  $20,000  steel  bridge. 

Grand  Rapids,  Mich. — The  following  bids  for  fur- 
nishing material  and  constructing  a  concrete  or  con- 
crete-steel arch  bridge  at  Bridge  St.  were  opened  by 
Bd.  Pub.  Wks.  June  5 — a.  concrete  arch  ;  b,  concrete- 
steel  arch  ;  c,  alternate  bid  ;  d,  foot  bridge  :  Jas.  Mc- 
Derraott  &  Son,  Grand  Rapids,  o.  $99,000  :  ft,  $108,000  : 
d,  $3,500.  Joseph  P.  Rusche,  Grand  Rapids,  a,  $87,- 
700  (awarded  contract)  ;  6,  $87,400;  d,  $1,500.  The 
Ferro  Concrete  Constr.  Co.,  Cincinnati,  O.,  b.  $107.- 
900;  c,  $102,200;  d,  $2,000.  Rydoiph  S.  Blome,  Chi- 
cago, 111.,  b,  $87,800  ;  d,  $1,850. 

St.  Paul,  Minn. — The  Bd.  of  Aldermen  has  author- 
ized plans  prepared  for  replacing  the  wooden  approach 
of  the  east  end  of  E.  6th  St.  bridge  with  a  steel  ap- 
proach.     There  Is  $7,000  availabls  for   this  Work. 

Kragness,  Minn. — Bids  will  be  received  June  10  by 
the  Town  Bd.  for  constructing  a  bridge  of  40  ft.  span 
over  Buffalo  River.     W.  .\.  Brendemuehl,  Cik. 

Mankato,  Minn. — Bids  will  be  received  .Tune  22  by 
the  Bd.  of  Co.  Comrs.  for  constructing  a  steel  bridge 
on  stone  piers,  in  Section  20,  Ceresco  Township. 
Edgar  Weaver,  Co.  Aud. 

Kansas  City,  Mo. — Press  repoi'ts  state  that  5  rail- 
road bridges  across  Missouri  and  Kaw  Rivers  have 
been  washed  awa.v  by  the  recent  floods,  and  that  the 
approaches  to  2  other  bridges  have  l)een  carried  away, 
making   them   useless   for    traffic. 

It  is  stated  that  16  substantial  bridges  across  Kan- 
sas River  liave  been  washed  away. 

Havre,  Mont. — The  Co.  Comrs.  have  decided  to 
build  a  1-span  Howe  truss  bridge.  200  ft.  long,  across 
Milk  River,  at  Bowes  Ford,  a  few  miles  east  ot  Havre. 

Lodi,  N.  J. — Bids  will  be  received  by  A.  C.  Detna- 
rest.  of  Ilackensaek.  Cik.  Bd.  Chosen  Freeholders, 
until  June  20  for  the  construction  of  a  bridge  over 
Saddle  River  at  Lodi;  probable  cost,  $12,000. 

Oneida,  N.  Y. — Bids  will  be  received  June  10  l)y  the 
Bd.  of  Pul).  Wks.  for  constructing  a  concrete  abut- 
ment for  bridge  over  Oneida  Creek  at  Durhamville: 
also  repairing  abutment  now  in  place,  re'^jlaclng  bridge 
and  grading  highway.     J.  F.  Connor,  City  Cik. 

W.  Seneca,  N.  Y. — The  Town  Bd.  has  decided  to 
build  an  Iron  bridge'  across  Smoke's  Creek,  between 
W.   Seneca  and  Roland. 

Cohoes.  y.  Y. — The  stockholders  of  the  Vichers 
Ferry  bridge,  which  was  damaged  last  spring  by  the 
freshets,  are  reported  to  be  planning  to  repair  said 
structure   at    once. 

Canastota.  Ti.  Y. — Governor  Odell  has  approved  the 
bill  appropriating  $10,000  for  a  stone  arch  bridge 
across  Canastota  Creek. 
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Buffalo,  N.  Y. — The  Grade  Crossing  Comn.  Is  pre- 
paring plans  for  5  foot  bridges. 

2\'cic  York,  N.  Y. — A  resolutiou  has  been  adopted  by 
the  Bd.  of  Estimates  appropriating  $6,532,000  for 
building  Bridge  No.  3. 

The  K.  H.  Wood  Co.  has  secured  the  contract  to 
construct  the  steel  underfootlng  for  roadways  on  the 
Williamsburg  Bridge,  at  $168,746. 

Tonmcanda,  N.  Y. — Press  reports  state  that  the 
State  Engr.  Is  preparing  plans  for  a  bridge  to  be  built 
across  the  canal  at  Seymour  St.,  cost  not  to  exceed 
«17,000. 

New  York,  N.  Y. — See  "Paving  and  Roadmaking." 

Newark,  O. — O.  C.  Larason,  Co.  Clk.,  writes  that  D. 
H.  Plgg  Is  Engr.  in  Charge  of  proposed  bridge  over 
Licking  lUver  at  Orchard  St. 

Maumee,  O. — The  American  Bridge  Co.  Is  reported 
to  have  secured  the  contract  to  construct,  for  the 
Toledo  Urban  &  Interurban  Ry.  Co.  a  bridge.  1,430 
ft.  long,  of  steel,  stone  and  concrete,  across  Maumee 
River,  between  Maumee  and  Perrysburg,  at  a  cost  of 
$280,000. 

Cleveland,  O. — Bids  will  be  received  .July  1  by  the 
Bd.  of  Co.  Comrs.  for  completing  the  Adams  Ave.  arch 
over  Nine  Mile  Creek  in  Nottingham  Villaire.  Julius 
C.  Dorn,  Clk. 

Guthrie.  Okla.  Ter. — The  citizens  in  the  northwest- 
ern part  of  Logan  Co.  have  petitioned  the  Co.  Comrs. 
to  build  an  iron  bridge  across  Cimarron  River. 

Portland,  Ore. — Press  reports  state  that  the  propo- 
sition to  issue  $463,000  bonds  for  a  new  bridge  at 
Morrison  St.  and  for  2  free  ferries,  carried  at  the  elec- 
tion held  June   1. 

The  Oregon  E.  E.  &  Navigation  Co.,  according  to 
local  press  reports,  has  awarded  the  contracts  for 
eonstructlng  the  concrete  masonry  abutments  and 
piers  for  17  bridges  on  the  westeVn  portion  of  the 
line,  as  follows:  Deeks  &  Decks,  of  St.  Paul,  Minn., 
will  do  the  work  on  bridges  between  Walla  Walla 
and  Spokane,  and  Smyth  &  Howard,  of  Portland,  the 
bridges  between  Umatilla  and  Huntington.  The  Pa- 
cific Coast  Construction  Co.  is  reported  to  have  se- 
cured the  contract  for  filling  in  about  30  trestles. 

The  building  of  a  bridge  across  Sullivan's  Gulch  at 
Union  Ave.    is  under  consideration. 

Ashley.  Pa. — It  Is  stated  that  bids  are  wanted  June 
22  for  building  a  concrete  bridge  across  Solomons 
■Creek.     D.  E.   Frederick,  Boro.  Secy. 

Montrose,  Pa. — Bids  will  be  received  June  16  by 
the  Co.  Comrs.  for  constructing  masonry  for  bridges 
In  Dlmock,  Jackson,  Liberty  and  Oakland  Townships. 
"W.  A.  Titsworth,  Clk. 

Natrona,  Pa. — The  Bd.  of  Viewers  on  the  building 
of  a  bridge  across  Allegheny  River  from  Natrona  to 
Burrell  Township,  Westmoreland  Co..  have  reported 
in  favor  of  constructing  same,  recommending  a  struc- 
ture 1,269  ft.  long. 

Philadelphia,  Pa. — The  Comrs.  of  Philadelphia  and 
Bucks  Counties  have  reached  an  agreement  whereby 
A  $40,000  bridge  Is  to  be  built  across  Poquesslng  Creek 
at  Bristol  Turnpike.  It  is  stated  that  bids  for  con- 
fltrnctlng  this  bridge  will  soon  be  asked. 

Boyalton,  Vt. — Press  reports  state  that  the  citizens 
of  the  town  of  Royalton  have  voted  in  favor  of  re- 
placing the  present  structure  across  White  River  at 
So.  Eoyalton  with  a  new  bridge,  which  will  probably 
be  a  double  track  steel  structure,  with  a  walk  on  one 
side. 

Spokane,  Wash. — L.  B.  Ilandley,  Secy.  Bd.  Pub. 
"Wks.,  writes  that  contracts  for  south  approach  to 
Monroe  St.  bridge  (bids  opened  May  21 1  have  been 
awarded  as  follows :  Superstructure,  to  McCreery  & 
Wlllard.  of  Spokane,  at  .$12,500.  and  cement  piers,  to 
Aug.   Use,  of  Spokane,  at   $13,456. 

Seattle,  Wash. — According  to  local  press  reports  the 
Seattle  &  San  Francisco  Ey.  &  Navigation  Co.,  which 
is  owned  by  the  Northern  Pacific,  has  filed  with  Maj. 
John  Minis,  Corps  Engrs.,  V.  S.  A.,  Seattle,  plans 
for  a  permanent  steel  draw  bridge  with  concrete  piers 
and  abutments  to  take  the  place  of  the  present  wood- 
en structure  now  crossing  the  east  waterway,  Seattle 
Harbor. 

Fond  du  Lac,  Wis. — The  Town  Bd.  has  decided  to 
replace  wooden  structure  across  Fond  du  Lac  Elver, 
near  Mlhills'  Corners,  with  an  iron  or  steel  bridge. 

Montreal,  Que. — It  is  stated  that  about  $8,000  will 
•be  needed  to  repair  the  St.  Catherine  St.  bridge. 

PAVING  AND  ROADMAKING. 

Denver,  Colo. — The  Colorado  Paving  Co.  is  stated 
to  have  secured  the  contract  to  pave  with  either  Trin- 
idad Lake  or  Bermudez  asphalt  on  14th  St.  at  $1.40 
per  sq.  yd. 

Dcrhy.  Conn. — A  bill  has  passed  the  Legislature 
authorizing  Derby  to  Issue  $75,000  bonds  for  street 
Improvements  and  a  new  bridge  across  Naugatuck 
Elver. 

Augusta,  Oa. — The  following  bids  were  opened  by 
City  Council  June  1  for  40.000  yds.  (a)  asphalt  and 
(6)  bituminous  macadam  navement  on  Broad  St. 
(Nesblt  Wingfleld.  City  EngV.)  —  (1>  Geo.  W.  Critch- 
fleld,  N.    Y.   City.   N,   Y.  ;    (2)    Fleming  &   Twiggs,   Au 

fasta;   (3)   South  Paving  &  Constr.  Co..  Chattanooga, 
enn. :  (4)  Green  Elver  Asphalt  Co.,  N.  Y.  City,  N.  Y. ; 
i5)   Warren  Bros.  Co.,  Boston,  Mass. 

<1) o  $1.18          $0.48     $0.10  $0.60     $62,480 

(2) o     1.271^          .52          .05  .20       67,305 

(3) a     1.35              .50          .15  .25       71,030 

(4) a     1.33%          .40         .12  .75       69,347 

(3» b     1.4S              .40          .10  .30       76,400 

The  following  bids  were  opened  at   same   time   and 

place  for    (a)    brick  and   (6)    Belgian  block   pavement 

on  Broad  St.  (52,000  yds.)  — (1)   Ga.  Vitrified  Brick  & 


THE    ENGINEERING    RECORD. 

Constr.  Co.,  Augusta;  (2)  South  I'avlng  &  Constr.  Co., 
Chattanooga,  Tenn. ;   (3;   W.  F.  Bowe,  Augusta: 

r,       ,  (1)  (2)  (3) 

Pavt.,   per  sq.   yd a  $1.27  o  $1.64  b  SI. 69 

Ealslng  R.  R.  tracks 6,500  6,500  1,000 

Reset,   curb,    9,200  ft .10  .15  .05 

Old   brick,   11,000  sq.   yds.  .50  .55  .33 

Old  concrete,  350  yds....  .20  .50  .07 

New   concrete,   330   yds ...  .48  .43  .47 

Belgian  blk.,  150  s.  y.,  relaid  .25  .25  .25 

Totals    $79,785  $99,573  $Q4,658 

Freeport,  III. — An  ordinance  has  been  adopted  on 
the  recommendation  of  the  Bd.  of  Local  Improv. 
whereby  Douglas  Ave.,  West,  Grove,  Green,  Cherry  and 
Mechanic  Sts.  are  to  be  graded,  macadamized  and 
curbed  at  a  total  cost  of  $20,500.  According  to  the 
City  Engr.'s  estimate  there  will  be  required  14,800 
lln.  ft.  of  curbing,  24,700  sq.  yds.  of  macadam,  and 
18.216  cu.  yds.  of  excavating. 

Molinc,  III. — Bids  will  be  received  June  20  by  the 
Bd.  of  Local  Improv.  for  grading,  curbing,  draining 
and  paving  with  asphalt  portions  of  3  streets  ;  aiso 
constructing  gutter  fiag,  repairing  stone  curb,  and 
repairing  storm  water  drains.     C.  P.  Skinner,  Pres. 

Rock  Island,  111. — The  City  Engr.  estimates  the  cost 
of  paving  29th  St.  from  7th  to  9th  Aves.  at  $6,809. 

Peoria,  III. — The  City  Engr.  has  been  directed  to 
prepare  estimates  of  the  cost  of  paving  with  brick 
on  portions  of  Reed,  Fisher,  Smith  and  Spencer  Sts. 

Rensselaer,  Ind. — Bids  will  be  received  July  10  by 
the  Bd.  of  Co.  Comrs.  for  constructing  the  Hanging 
Grove  gravel  road,  in  all  about  7  miles.  Wm.  C. 
Babcock,  Co.   Aud. 

Warsaw,  Ind. — Press  reports  state  that  all  bids 
recently  received  for  paving  with  brick  and  asphalt 
have  been  rejected. 

Bloomington,  Ind. — It  Is  stated  that  bids  are  want- 
ed June  16  for  4,900  sq.  yds.  of  brick  and  3,660  sq. 
yds.  of  macadam  pavement.  D.  A.  Eothrock,  City 
Engr._ 

7'pne  Haute,  Ind. — Bids  will  be  received  June  22 
by  the  Bd.  of  Pub.  Wks.  for  improving  portions  of 
4th  St.  by  paving  with  vitrified  brick,  curbing  with 
limestone  and  paving  the  sidewalks  with  cement.  S. 
C.   Beach,    Secy. 

Wabash,  Ind. — See  "Sewerage  and  Sewage  Disposal." 

Paoli,  Ind. — Geo.  W.  Tegardeh,  Co.  Aud.,  writes  that 
no  bids  were  received  on  June  4  for  constructing-  the 
W.  Baden  and  Huron  Roads,  18,700  ft.  New  bids 
will  be  called  for. 

Versailles,  Ind. — John  A.  Spencer,  Co.  Aud.,  writes 
that  bids  are  wanted  July  7  for  constructing  18  miles 
of  macadam  road.  Engineer,  Jas.  B.  Wright,  of  Ver- 
sailles. 

Hartford  City,  Ind. — Bids  will  be  received  June  23 
by  the  Common  Council  for  improving  by  paving  with 
brick  block  portions  of  High  St.  Chas.  A.  Brown, 
City  Clk. 

Marshalltown,  la. — Wra.  Bremner,  City  Engr., 
writes  that  the  Barber  Asphalt  Co.,  Equitable  Bldg., 
Des  Moines,  has  secured  the  contract  (bids  opened 
June  8)  for  13,700  sq.  yds.  asphalt  at  $1.97  per  sq. 
yd.,  and  for  8,000  ft.  combined  curb  and  gutter,  65 
cts.  per  ft. 

Davenport,  la. — Bids  are  wanted  June   16  for  pav- 
ing with  brick  on  portions  of  LeClalre  and  Perry  Sts. 
_  Thos.  Murray,  City  Engr. 

Louisville,  Ky. — Local  press  reports  state  that  bids 
will  be  received  until  June  17  for  paving  about  38.500 
sq.  yds.  on  Bway.,  with  asphalt.  Probable  cost,  $95,- 
000.     J.  B.   P.   Breed,  City  Engr. 

Cumberland,  Ifti.^John  J.  Stump,  Chmn.  St.  &  Al- 
ley Com.,  write^  that  the  contract  for  grading  and 
paving  about  14,000  ft.  of  Green  St.  (bids  opened  May 
23)  has  been  awarded  to  Fred.  Perry,  of  Cumberland, 
for  about  $12,000. 

Frederick,  lid. — Bids  will  be  received  June  22  by 
the  Mayor  and  Aldermen  for  paving  approximately 
4.650  sq.  yds.  clay  or  shale  block  pavement ;  also  fur- 
nishing and  setting  approximately  2.400  lln.  ft.  curb 
stone.  T.  Chalkley  Hatton,  Consulting  Engr.,  Wil- 
mington, Del. 

Haverhill,  Jfass.^Albert  L.  GilUn,  Clk.  of  Com., 
writes  that  Thos.  Lahey,  of  Haverhill,  secured  the 
contract  for  furnishing  2,500  ft.  of  granite  edgestones, 
at  47  cts.  per  lln.  ft.,  and  for  40,000  granite  paving 
blocks  at  $57  per  M.  (bids  opened  June  4). 

Jo.  Adams,  Mass. — H.  C.  Wood  &  Co.  Is  reported  to 
have  secured  the  contract  to  pave  with  Porter  brick 
on  Unton  St.  at  $2.45  per  sq.  yd.  About  4,000  sq. 
yds.   will  be  required. 

New  Bedford.  Mass. — The  Bd.  of  Aldermen  has  ap- 
propriated $75,000  for  street   Improvements. 

Fitchburg,  Mass. — It  is  stated  that  bids  are  wanted 
June  15  for  furnishing  granite  block.  D.  A.  Hartwell, 
Clk.  Bd.  Street  Comrs. 

Bay  City,  Mich. — The  Bd.  of  Wks.  estimates  the 
cost  of  paving  with  vitrified  brick  on  Cass  Ave.  at 
$25,440. 

Grand  Rapids,  Mich. — Plans  and  specifications  for 
macadamizing  a  portion  of  t'liarles  St.  have  been 
approved  by  the  Bd.  of  Pub.  Wks. 

Charlevoix,  Mich. — Bids  are  wanted  June  18  for 
furnishing  material  and  laying  about  2.600  ft.  of  com- 
bined curb  and  gutter  and  6.500  sq.  yds.  of  brick  or 
bltulithic  pavement.  Geo.  S.  Plerson,  Engr.,  Kala- 
mazoo, Mich. 

Traverse  City,  Mich. — Chas.  M.  Beers,  City  Clk., 
writes  that  the  following  2  bids  were  received  June 
5  for  paving  6th  St.  with  brick — a,  with  6-in.  concrete 
foundation  cement  filler,  and  b,  with  6-in.  foundation 
of  asphalt :  John  Scanlon,  Saginaw,  a,  $2.17  per  sq. 
yd.,  total  $22,487  (awarded  contract)  ;  6,  $2.25.  total 
$23,187  ;  and  J.  J.  Granville,  a,  $2.19,  total  $22,537  : 
b,  $2.28 V2,  total  $23,368.  The  work  Includes  8,745 
sq.  yds.  of  brick,  5.297  ft.  of  straight  curb  and  2,545 
ft.  circular  curb.  The  successful  bidder  bid  for  cement 
circular  curb  74  cts.  per  lln.  ft.  and  for  straight  curb, 
44  cts. 
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Detroit,  Mich. — Engr.  Robert  McCormlck,  of  De- 
troit, has  been  instructed  to  prepare  estimates  of  the 
cost  of  paving  Michigan  Ave.  In  Springwelis  Town- 
ship. 

Local  press  reports  state  that  the  following  bids 
were  received  by  the  Bd.  of  Pub.  Wks.  for  furnishing 
the  city  4,000,000  bricks :  F.  B.  Stevens,  $20  a  thou- 
sand for  Nelsonville  brick,  $20.50  for  Metropolitan 
and  $17.50  for  Buckeye;  F.  B.  Holmes  &  Co.,  $18  for 
Bolen  Brown  and  $18.20  for  Union  paver;  C.  U.  Lit- 
tle, $10.50  for  Porter;  T.  H.  Kennedy,  $18.10  for  Har- 
ris paver,  and  H.  Houghton,  $18.40  for  Harris  paver. 
C.  J.  Deckman,  of  Cleveland,  bid  $18.25  without  nam- 
ing the  brick ;  the  Puritan  Paving  Brick  Co.,  of 
Galesburg,  ill,,  several  bids  ranging  from  $17.20  to 
$21.90  for  dlfi'erent  brands. 

The  Cleveland  Trinidad  Paving  Co.  is  stated  to 
liave  secured  the  contract  to  resurface  a  portion  of 
Woodward  Ave.  and  Fort  St.,  at  $1.43  per  su.  yd. 
Total  cost  reported  to  be  $10,385. 

St.  Paul,  Minn. — Local  press  reports  state  that  the 
Barber  Asphalt  Paving  Co.  received  the  contract  for 
curbing  on  Concord  St.,  at  $5,362,  and  Fielding  & 
Shepley  the  contracts  for  iiavlng  with  brick  on 
Mississippi  and  E.  ■  7th  Sts.,  and  with  granite  on 
E.  3d  St.  at  $13,400,  $42,200  and  $12,260  respectively. 

Duluth,  Minn. — Co.  Surv.  Williams  estimates  the 
cost  of  grading  and  graveling  the  driveway  oo  the 
west  side  of  the  river  to  Mill  Creek  at  $6,000. 

St.  Joseph,  Mo. — The  Bd.  of  Pub.  Wks.  has  decided 
to  resurface  Frederick  Ave.  from  8th  to  26th  Sts.  and 
6th  St.,  from  I'atee  to  Atchison  Sts.,  at  a  probable 
cost    of  $100,000. 

Brookfleld,  Mo. — Local  press  reports  state  that  bids 
are  wanted  by  the  City  Council  until  June  16  for 
paving  with  brick  on  Main  St.,  using  brick  as  founda- 
tion.     Chas.    K.    Hart,  City  Clk. 

Omaha.  Neb. — The  City  Council  has  passed  a  reso- 
lution requesting  the  Bd.  of  Pub.  Wks.  to  prepare  an 
estimate  on  the  cost  of  a  municipal  asphalt  repair 
plant. 

Mt.  Holly,  N.  .1. — John  E.  Darnell,  Dlr.  Bd.  Co. 
Freeholders,  writes  that  J.  R.  Shanley,  26  Exchange 
PI.,  Jersey  City,  has  secured  the  contract  for  con- 
structing 7  miles  of  macadam  road  at  $50,786  and 
the  Delaware  Elver  Quarry  &  Constr.  Co.,  Jersey  City, 
tor  6  miles  of  macadam  road  at  $31,198  (bids  opened 
June   8). 

Elizabeth,  N.  J. — W.  J.  McCloud  Is  stated  to  have 
submitted  the  lowest  bids  for  paving  on  portions  of 
Bond  and  First  Sts.  at  $6,724  and  $3,811  respectively, 
and  B.  M.  Shanley  &  Co.  the  lowest  on  Pine  St.  at 
$21,158;  J.  J.  Potts  on  Fifth  St.  at  $10,034. 

Bloomfleld,  N.  J. — The  Town  Council  has  adopted 
a  resolution  to  expetid  $10,000  for  road  improvements. 

Trenton,  N.  J. — Bids  will  be  received  June  16  by 
the  Common  Council  for  paving  with  vitrified  brick 
on  6-ln.  concrete  base,  portions  of  Dettmar  Alley.  C. 
Edw.   Murray,   City   Clk. 

Hohokcn,  N.  .1. — Bids  are  wanted  June  24  for  im- 
proving by  grading,  curbing,  and  paving  with  Belgian 
block  portions  of  Harrison  St.  Jas.  H.  Londrlgan, 
City  Clk. 

Brooklyn.  N.  Y. — Bids  will  be  received  June  18  by 
the  Bd.  of  Park  Comrs.,  N.  Y.  City,  for  furnishing  and 
laying  cement  sidewalks  around  Bushwick  and  Insti- 
tute Parks.     Wm.  E.  Wlllcox,  Chmn. 

Port  Chester,  N.  Y. — Bids  will  be  received  June  15 
by  the  Bd.  of  Village  Trus.  for  $5,264  Irving  Ave. 
paving  bonds ;  also  $8,300  Irving  Ave.  macadamizing 
bonds.     Jerome  A.  Peck,  Village  Clk. 

Buffalo,  N.  Y. — The  following  are,  according  to  local 
press  reports,  the  lowest  bids  received  June  2  for  re- 
pavlng:  Vermont  St.,  H.  P.  Burgard,  at  $3,100; 
Cleveland  Ave..  The  German  Eoek  Asphalt  Co.,  at 
$9,172.  and  16th  St.,  The  Eastern  Construction  Co., 
at   $4,850. 

Francis  G.  Ward,  Comr.  Pub.  Wks.,  writes  that  the 
contract  for  repairing  hard  material  sidewalks  (bids 
opened  June  9)  has  been  awarded  to  E.  D.  Hofeller, 
of  Buffalo,  at  ll  cts.  per  sq.  ft. 

Bids  are  wanted  June  18  for  repavlng  with  asphalt 
portions  of  11  streets ;  also  paving  with  asphalt  por- 
tions of  Westo  Alley.  Francis  G.  Ward,  Comr.  Dept. 
of  Pub.  Wks. 

Rochester.  N.  Y. — Local  press  reports  state  that  the 
Rochester  Vulcanite  Co.  has  secured  the  contract  to 
pave  on  Almlra  St.,  at  $8,235. 

Cohoes,  N.  y. — The  City  Engr.  has  been  Instructed 
to  prepare  plans  and  specifications  for  Vllet  St.  elc- 
tenslon. 

New  York,  N.  Y. — Local  press  reports  state  that 
Boro.  Pres.  (Cantor  will  soon  ask  bids  for  constructing 
the  second  section  of  the  extension  of  Elverside  Drive, 
from  135th  to  145th  Sts.,  estimated  to  cost  $1,500,000. 
The  contract  will  call  for  a  large  amount  of  cut  stone 
work,  landscape  gardening,  tree  planting,  and  at  one 
point,  near  136th  and  137th  Sts..  there  Is  to  be  a 
stone  viaduct  with  masonry   arches. 

Bids  will  be  received  June  16  by  Jacob  A.  Cantor, 
Boro.  Pres.,  for  regulating  and  paving  with  asphalt 
and  granite  block  portions  of  several  streets.  Engi- 
neer's estimate,  2.770  sq.  yds.  asphalt,  2.000  sq.  yds. 
granite  block,  6,820  cu.  yds.  earth  excavation.  11,133 
cu.  yds.  rock  excavation,  16,450  sq.  ft.  new  flagstone 
furnished  and   laid,    etc. 

The  United  States  Wood  Preserving  Co.  has  secured 
the  contract  to  lay  creoreslnate  wood  block  pavement 
for  roadways  on  Williamsburg  Bridge  at  $31,989. 

Bids  will  be  received  June  23  by  Jacob  A.  Cantor, 
Boro.  Pres.,  for  regulating,  grading,  paving  with  as- 
phalt and  repavlng  with  asphalt  block  portions  of 
numerous  streets  :  Engineer's  estimate.  5.500  sq.  yds. 
asphalt  pavement,  including  binder  course  ;  58,500  s^. 
yds.  asphalt  block ;  8,430  cu.  yds.  concrete.  Including 
mortar  bed. 

New  Brighton,  S.  I.,  N.  Y. — Jos.  .Johnson's  Sons, 
of  West  New  Brighton,  have  secured  the  contract  for 
paving  Jewett  Ave..  Including  23.900  sq.  yds.  vitrified 
brick,  2.900  cu.  yds.  concrete  and  10..300  lln.  ft.  of 
bluestone  curb,  and  J.  E.  Donovon.  of  Port  Eichmond, 
the  contract  for  paving  roadway  of  Eichmond  Terrace, 
Including  6.800  sq.  yds.  granite  block.  1.2.50  cu.  yds. 
concrete  and  3.650  lln.  ft.  of  new  curb  (bids  opened 
June  5). 
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Long  Island  City,  X.  T. — Bids  will  be  received  June 
IS  by  Jos.  CassUly,  Bora  I'res.,  for  furQlshing  mate- 
rial and  regulaiing,  grading,  curbing,  paving  with 
asplialt  and  repavtng  witli  asphalt  blocl:  portions 
numerous  streets.  Engineer's  estimate,  18,400  sq.  yds. 
asphait.  including  binder  course.  H,."?*!©  sq.  yds.  as- 
phalt block,  2,400  cu.  yds.  concrete,  including  mortar 
lied,  6,300  cu.  yds.  earth  excavation.  14.000  sq.  yds. 
old  stone  pavement  relaid  as  foundation,  23,142  lin. 
ft.  new  bluestone  curlistoue  furnished  and  set,  t>2,700 
sq.  ft.  new  bluestone  flagstone  furulsbed  and  laid, 
etc ;  also  for  furnishing  and  delivering  on  Jackson 
Ave.  4,000  cu.  yds.  broken  stoue  of  trap  rock,  3,700 
cu.  yds.  screenings  of  trap  rock. 

Albany,  y.  Y. — The  following  bids  were  opened  by 
State  Engr.  Edw.  A.  Bond  on  June  S  for  the  improve- 
ment of  public  highways  as  follows  : 

Catskill  Koad — Tompkins  County^Length.  1.869 
miles. — Ohas.  H.  Queareau.  Baldwlnsville,  N.  Y.,  |16,- 
;i«i4  ;  John  \V.   Cronin,  Syracuse,   N.    Y.,  ?19,000. 

Town  Line  Extension  ltd. — Broome  Co. — 1.97  mi.— 
Thomas  i  Brown,  Uleus  Falls,  N.  Y.,  $16,800. 

Aurora-Buffalo  Rd. — Erie  Co. — 5.573  mi. — Mosler 
&  Soaiers.  Buffalo,  N,  V.,  $62,000;  Bd.  Superv.  Erie 
County.  J50.400. 

Uiver  Rd.,  Sec.  2-3 — Erie  Co^3.015  ml.— Henry  P. 
Burgard,  Buffalo.  N.  Y.,  J25.000 :  German  Rock  & 
Asphalt  Co.,  Buffalo,  (23,443;  Bd.  Superv.  Erie  Co., 
S2o  000 

Main' St.,  Sec.  4 — Erie  Co.— 5.625  ml.— Henry  P. 
Burgard,  Buffalo,  N.  Y.,  J32,000;  Casey  &  Murray, 
Rot'hester,  N.  Y.,  $30,500:  Bd.  Superv.  Erie  Co..  $34,- 
500  :  Chambers  &  Grady,  Rochester,  X.  Y.,  $33,934. 

Main  St.,  Sec.  5— Erie  Co. — 6.581  ml.— H.  P.  Bur- 
gard, Buffalo,  N.  Y.,  $36,750;  Chambers  &  Grady, 
Rochester,  N.  Y.,  $40,826 ;  Casey  &  Murray,  Rochester, 
N.   Y.,   $35,200:   Bd.   Superv.   Erie  Co.,  $40,000. 

Genesee  Turnpike — Onondaga  Co. — 1.13  ml. — John 
W.  Cronin.  Syracuse.  N.  Y.,  $8,629 ;  R.  M.  Douglas, 
Syracuse,  N.  Y.,  $10,781. 

Little  Falls — Dolgevllle  Rd. — Herkimer  Co. — 2.29 
mi.— F.  N.  Lewis,  Herkimer,  N.  Y.,  $17,997  ;  Thos.  H. 
Karr,  Troy,  N.  Y.,  $18,700 ;  Casey  &  Murray,  Roches- 
ter, X.  Y.,  $18,000;  Jos.  Walker,  Mariner's  Harbor, 
N.  Y.,  $16,490;  McCaghney  &  Linlhan,  Little  Falls, 
N.  Y.,  $20,375;  Halllnan  Bros.,  Little  Falls,  N.  Y., 
»17,744. 

Fenton  Rd. — Broome  Co. — 2.17  ml. — Thomas  & 
Brown,  Glens  Falls,  N.  Y.,  $10,100. 

Violet  Ave. — Dutchess  Co. — 3.29  ml. — Thos.  H. 
Karr,  Troy,  N.  Y.,  $27,900 ;  Beliew  &  Merrltt,  Tucka- 
hoe,  K.  Y.,  $28,598  :  Jas.  E.  Martin,  Utica,  N.  Y.,  $28,- 
950:  Harry  L.  Smith,  N.  Y.  City,  $35,000;  Frank 
Pigeon,  Saugertles,  N.  Y.,  $26,879. 

Windsor  Rd.,  Sec.  2 — Clinton  Co. — 1.75  ml. — Bd. 
Superv.,  Clinton  County,  $13,300;  Buckley  Const.  Co., 
Plattsburgh,  N.  Y.,  $12,687;  Jaa.  T.  Rogers,  Platts- 
burgh,  N.   Y.,  $13,700. 

Plattsburgh-Keesvllle  Rd.,  Sec.  2 — Clinton  Co. — 
4.52  ml. — Bd.  Superv.  Clinton  Co.,  $34,500:  Buckley 
Const.  Co.,  Plattsburgh,  N.  Y.,  $33,487 ;  Thomas  & 
Brown,  Glens  Falls,  N.  Y.,  $33,490  ;  Beliew  &  Merrltt 
Co..  Tuckahoe,  N.  Y.,  $51,637  ;  W.  A.  Burnham,  Glens 
Falls,  S.  Y.,  $33,750;  Jos.  Walker,  Mariner's  Harbor, 
$.'!2,290;  Chambers  &  Grady,  Rochester,  N.  Y.,  $34,- 
151:  Casey  &  Murray,  Rochester,  N.  Y.,  $31,900. 

Plattsburgh-Mooers  Rd.,  Sec.  1 — Clinton  Co. — 7.57 
ml. — Beliew  &  Merrltt  Co.,  Tuckahoe,  N.  Y.,  $76,892 ; 
Bd.  Superv.  Clinton  County,  $58,300 ;  Buckley  Const. 
Co..  Plattsburgh,  N.  Y.,  $57,450;  Chambers  &  Grady, 
Rochester,  N.  Y.,  $54,416;  Casey  &  Murray,  Roches- 
ter, N.  Y.,  $51,500 ;  Jos.  Walker,  Mariner's  Harbor, 
$53,390. 

Hamilton  Bridge  Rd. — Oneida  Co. — 1.29  mi.^Harry 
L.  Smith,  N.  Y.  City,  $9,750. 

Seneca  Turnpike — Oneida  Co. — 2.28  ml.— J.  W. 
Cronin,  Syracuse,  N.  Y.,  $16,500;  Harry  L.  Smith, 
N.  Y.  City,  f  22,500. 

Hamburg,  X.  Y. — Bids  wll  ibe  received  by  the  Vil- 
lage Trus.  for  furnishing  and  constructing  macadam 
roadway  on  nortions  of  3 '  streets :  approximate 
quantities,  4,465  cu.  yds.  earth  excavation.  3,420  brok- 
en stone :  curb,  8,190  lin.  ft.,  1,195  sq.  yds.  Medina 
stone;  also  for  14.717  sq.  yds.  brick  pavement  on 
same  streets.     Elon  G.   Nott,   Village  Clk. 

Cleveland,  O. — The  City  Council  has  adopted  reso- 
lutions to  grade,  curb  and  pave  with  brick  on  por- 
tions of  several  streets. 

Brya»,  O. — Bids  will  be  received  by  the  Common 
Council  until  July  2  for  furnishing  material  and  con- 
structing approximately  47,167  sq.  yds.  of -brick  pave- 
ment, together  with  necessary  curbing  and  drainage, 
on  portions  of  5  streets.  J.  W.  Hoke,  Village  Clk. ; 
Riggs  &  Sherman,  Engrs.,  Toledo,  O. 

Findlay,  O. — The  paving  with  block  on  a  portion  of 
Front  St.  la  reported  to  be  under  consideration. 

The  Cooncll  has  adopted  a  resolution  to  Issue  $24,- 
000  bonds  for  paving  W.  Sandusky  St.  and  has  author- 
ized the  sale  of  $12,000  bonds  for  paving  E.  Lima  St 

Columbug,  O. — It  Is  stated  that  bids  are  wanted 
June  25  for  paving  and  constructing  sidewalks  on 
Cleveland  Ave.  bridge.     L.  E.  Jones,  Co.  Aud. 

HarrUhurg,  Pa. — Local  press  reports  state  that  the 
following  bids  were  received  June  2  for  paving — a. 
Mulberry   St.  from  east  end  of  Bridge  to  Derry   St. ; 

b.  Mulberry  St.  from  Front  to  3d  St. ;  c,  Forster  St. ; 
d.  Herr  St.  :  e,  Verbeke  St.,  prices  given  being  per 
sq.  yd. :  Sheet  asphalt,  Warren-Qulnian  Co.,  on  all 
streets,  $1.83  per  sq.  yd.  Barber  Asphalt  Paving  Co., 
o,  $1.81 :  6,  $1.94 ;  c,  d,  and  e,  $1.79.     Warren  Bros., 

c,  d,  and  e,  $1.77.  Bituminous  macadam.  Warren 
Bros.,  c,  d.  and  e,  $1.07.  VltrlBed  brick,  J.  J.  Con- 
nor, of  Philadelphia,  bid  on  all  streets  alike — $1.97 
for  Hickory  Run,  $2.12  for  Clearfield  and  $1.96  for  Vul- 
can. On  curbing  the  bids  were  as  follows  :  Barber  As- 
phalt I'avlng  Co.,  on  Mulberrry,  east  of  the  bridge,  gran- 
ite, $1.24;  blue  stone,  98  cU. ;  Medina,  $1.10;  reset- 
ting. 20  cu. ;  on  Mulberry,  from  Front  to  Third,  and 
on  Herr,  Forster  and  Verbeke  Su.,  granite,  $1.15; 
bine,  99  cts. ;  Medina,  99  cU. ;  resetting,  21  cts. 
warner-Qulnlan  bid  on  curbing  as  follows :  All  streets, 
granite.  $1.19;  blue,  $1  ;  Medina,  $1.09;  resetting,  20 
cts.  Warren  Bros,  bid  as  follows — on  curbing  for 
both  kinds  of  paving  they  offer :  On  all  streets,  gran- 
ite, $1.08 :  blue,  85  cts. ;  Medina,  95  cts. ;  resetting. 
21  cts.  John  J.  Connor  bid  as  follows — on  curbing 
for  all  kinds  of  paving  they  offer :  Mulberry  St.,  east 
of  bridge,  granite.  $1.15;  blue,  97  eta.;  Medina  99 
cte. :  resetting,  21  cts. :  Mulberry,  Front  to  Third, 
granite,  $1.21;  blue,  99  eta.;  Medina,  $1.12;  reset^ 
ting,   21   ct«. ;   Forster,  granite,  $1.22;  blue,   92  cts  • 


Medina,  $1.12  ;  resetting,  21  cts. :  Herr,  granite,  $1.20  ; 
blue,  94  cts. ;  Medina,  $1.10  :  resetting.  20  cts. :  Ver- 
beke, granite,  $1.20 ;  blue,  91  cts. ;  Medina,  $1.05 ; 
resetting,  20  cts. 

Bids  are  wanted  June  19  for  paving  on  portions  of 
Washiugton,  Chestnut,  Pine,  South  and  State  Sts. 
with  either  sheet  asphait,  asphalt  block,  vitrified 
brick,  on  a  concrete  base,  Warren's  Bituminous  Mac- 
adam Waterproof  pavement,  or  any  other  known  and 
approved  paving  which  has  been  In  use  upon  a  road 
way  for  at  least  1  year  from  previous  to  Jan.  24, 
1903,  and  curbing  with  either  granite,  marble,  blue- 
stone,  medina  stone,  or  steel.  Chas.  B.  McConkey, 
Highway   Comr. 

Bdgetrood,  Pa. — Bids  are  wanted  June  18  for  ap- 
proximately 2,900  cu.  yds.  grading,  1,280  lin.  ft.  curb- 
ing. 2,120  sq.  yds.  paving,  Franklin  St.  K.  L.  Smith, 
Boro.   Engr. 

Piitshurg,  Pa. — R.  J.  Cunningham,  Controller,  writes 
that  the  contract  for  3  steam  road  rollers  (bids  opened 
June  6)  has  been  awarded  to  Kellev  Springfield  Itoad 
Roller  Co.,  of  Springfield,  O.,  for  $6,825. 

The  officials  of  the  city  and  the  Pennsylvania  R.  IX. 
Co.  are  reported  to  have  under  consideration  the  build- 
ing of  an  asphalt  paved  boulevard  on  Stockton  Ave. 
Cost  reported  to  be  about  $100,000. 

Clifton  Heights.  Pa. — At  a  recent  Council  meeting 
in  the  Boro.  of  Aldan.  It  was  voted  to  borrow  $17,000 
for  street  and  borough  Improvement. 

Patrick  Mahoney,  of  Oak  Hill,  is  reported  to  have 
secured  the  contract  to  telford  about  18,600  yds.  on 
the  streets  of  Aldan  Boro. 

Memphis,  Tenn. — The  Miller  Paving  Co.  is  stated 
to  have  secured  from  the  Annesdale  Park  Co.  the  con- 
tract to  construct  6  miles  of  granolithic  sidewalks, 
including  curbing  and  guttering,  at  a  cost  of  about 
$40,000. 

Carey  Bros,  are  reported  to  have  received  the  con- 
tract to  grade  42  acres  for  said  company,  at  a  cost 
of  about   $25,000. 

It  is  stated  that  the  contract  to  macadamize  about 
6  miles  of  roadway  is  still  to  be  let.  Probable  cost, 
$25,000. 


Tenn. — See   "Sewerage  and   Sewage  Dls- 


Nashville, 
posal." 

Sevierville,  Tenn. — Local  press  reports  state  that 
bids  will  be  received  bv  the  Co.  Comrs.  until  June  20 
for  rebuilding  the  Seviervllle  pike  from  Shooks  to  this 
city,  a  distance  of  about  12  miles.  There  is  $24,000 
available  for  this  work. 

Stamford,  Tex. — The  City  Council  Is  reported  to  be 
contemplating  the  expenditure  of  about  $30,000  for 
street  improvements. 

Houston,  Tex. — Bids  will  be  received  by  the  Mayor, 
according  to  local  press  reports,  until  June  22  for  con- 
structing a  gravel  road  on  portions  of  several  streets. 

Ft.  Douglas,  Utah. — See  "Government  Work." 

Roanoke,  Ta. — Bids  will  be  received  July  2  by  W. 
E.  Thomas.  Clk.  of  Council,  for  grading,  guttering  and 
macadamizing  portions  of  6  streets.  J.  B.  Wlngate, 
City  Engr. 

Seattle,  Wash. — J.  W.  Fltts  &  Co.  are  reported  to 
have  received  the  contract  to  Improve  Mercer  St.  Con- 
tract reported  to  be  about   $24,000. 

The  contract  for  constructing  concrete  sidewalks 
on  15th  Ave.  is  stated  to  have  been  awarded  to  Frank 
&  Brendon  for  $4,653. 

Ft.  Lawton,  Wash. — It  is  stated  that  the  Govern- 
ment will  soon  ask  bids  for  grading  and  surfacing 
the  roads  in  and  leading  to  Ft.  Lawton.  Probable 
cost,  $20,000. 

Sheboygan,  Wis. — The  City  Council  Is  reported  to 
be  considering  the  repaving  of  Main  St.,  at  a  cost 
of  about  $10,000.  If  this  improvement  is  made.  It 
Is  stated,  that  It  will  necessitate  tie  laying  of  an 
iron  water  main  In  the  street  In  place  of  present  wood- 
en main,  at  an  additional  cost  of  $7,000. 

Superior,  Wis. — The  Bd.  of  Pub.  Wks.  Is  reported 
to  be  about  to  let  contracts  for  macadamizing  por- 
tions of  Ogden  and  Hughitt  Aves.  and  12th  St.  Prob- 
able  total   cost,    $40,000. 

Oshkosh,  Wis. — Local  press  reports  state  that 
bids  will  be  received  until  July  2  for  paving  with 
asphait  on  Algoma  St.  Estimated  cost,  $00,000.  G 
A.   Randall,  City  Engr. 

POWER   PLANTS,  GAS   AND    El  cCTRICITY, 

HuntaviUe,  Ala. — The  HuntsvIIle  Electric  Ry.  Light 
&  Power  Co.  is  stated  to  have  secured  the  contract 
for  lighting  the  streets  for  5  yrs.  at  $75  per  light 
per  yr. 

Blue  Lake,  Oal. — C.  Deane,  of  Eureka,  is  reported 
to  have  been  here,  representing  the  Northern  Power 
Co.  This  company  proposes  utilizing  the  waters  of 
Smith  River  in  Del  Norte  County  for  generating  elec- 
tric power ;  cost  of  proposed  plant  Is  estimated  at 
$500,000. 

Redlands,  Cul. — It  Is  reported  that  the  Redlands 
Gas  Co.  will  lay  new  mains  and  Improve  the  lighting 
system. 

Ohieo,  Co!.— The  Butte  County  Power,  Light  & 
Water  Co.  is  reported  incorporated,  with  principal 
office  at  Chico ;  capital,  $:t00,000.  W.  P.  Lynch,  of 
Cherokeef,  and  A.  F.  Jones,  of  Orovllle,  are  among 
the  directors. 

Pueblo,  Colo. — E.  G.  Mlddlekarap,  Secy.  Lunacy 
Comrs.,  writes  that  the  contract  for  erecting  and  in- 
stalling an  electric  light  plant  and  wiring  system  for 
asylum  buildings  (bids  opened  June-  2)  has  been 
awarded  to  Skinner  &  Sethman,  of  Denver,  for  $12,- 
850. 

Frreport,  Ill.—O.  T.  Smith  and  associates  are 
stated  to  have  petitioned  Council  for  a  franchise  for 
a  heating  plant. 

Dixon,  711.— Henry  C.  Hlgglns,  Pres.  Sterling.  Dixon 
&  Eastern  Electric  Ry.  Co.,  Is  reported  Interested  In 
the  construction  of  an  electric  light  and  gas  plant  In 
Dixon. 

Fairmount,  Ind. — Jacob  Briles.  City  Clk.  and  Treas., 
writes  that  there  Is  a  movement  on  foot  here  to  put 
In  an  electric  light  plant  by   stock  subscription. 


Washington,  Ind. — The  Citizens'  Light  &  Fuel  Co. 
has  been  incorporated,  to  furnish  gas  and  electricity 
for  heating  and  lighting  In  Washington;  capital, 
$100,000.  Directors :  Simeon  Loudenback,  Jas.  C. 
Keeler  and  Geo.  Lester  Wilkins. 

Michigan  City,  Ind. — The  plant  of  the  Michigan 
City  Gas  Light  Co.  has  been  transferred  to  the  Michi- 
gan City  &  Northern  Indiana  Gas  Co.  Extensive  Im- 
provements win  be  made,  including  the  laying  of  5 
miles  of  new  mains.  Isaac  C.  Elston,  Jr.,  Mgr.,  Michi- 
gan City. 

Mason  City,  la.— It  is  reported  that  the  Brlce  Elec- 
tric Gas  &  Htg.  Co.  will  install  new  machinery. 

Moultnn,  la. — F.  Moore,  City  Clk.,  writes  that  the 
La  I'lata  Electric  Light  Co.,  of  La  Plata,  Mo.,  will 
construct  an  electric  light  plant  at  Moulton. 

Des  Moines,  la. — The  controlling  Interest  In  the 
Des  Moines  Htg.  Co.  is  stated  to  have  been  sold  to 
the  Iowa  Light,  Heat  &  Power  Co.  It  is  the  purpose 
of  the  purchasers  to  immediately  extend  the  service. 
The  down-town  conduits  will  be  largely  extended,  and 
additional   sub-stations   established. 

Gladstone,  Ky. — R.  S.  Weltzell.  Mgr.  Gladstone  Coal 
&  Coke  Co.,  writes  that  the  company  contemplates 
putting  in  an  electric  power  plant  to  mine  and  haul 
coal,  etc.,  and  probably  to  light  Its  office  and  store 
building. 

Xew  Orleans,  La. — According  to  local  press  reports 
2  propositions  were  received  by  City  Council  June  2 
from  the  New  Orleans  Rys.  Co.  for  lighting  the  eitv  : 
The  first  for  a  10-yr.  contract  from  July  1,  1905,  to 
furnish  2,600  alternating  current  series  inclosed  arc 
lamps,  at  a  total  cost  of  $208,705  ;  the  second  prop- 
osition Is  to  furnish  2,627  lamps  at  a  cost  of  $134,- 
200. 

Baltimore,  Md. — Bids  are  wanted  June  17  for  fur- 
nishing illuminating  gas  necessary  to  supply  all  street 
lamps  within  the  city.  Bobt.  J.  McCuen,  Supt.  of 
Ijamps  and  Lighting. 

Baltimore,  Md. — Gen.  Supt.  of  Lighting  McCuen  In 
his  annual  report  recommends  the  construction  of  a 
municipal   elecjtric   light  plant. 

Detroit,  Mich. — iThe  Edison  Illuminating  Co.  is  stat- 
ed to  have  purchased  a  site,  75x100  ft.,  for  a  sub- 
station. 

Excelsior,  Minn. — John  Lind,  of  Minneapolis,  is 
stated  to  liave  secured  a  franchise  for  an  electric 
light  plant.  It  will  also  be  extended  to  Tonka  Bay 
and  Cottagewood. 

St.  Charles,  Minn. — Bids  will  be'  received  June  16 
by  H.  C.  Walker,  City  Recorder,  for  installing  an 
electric  light  plant. 

Winona,  Minn. — The  Winona  Ry.  &  Light  Co.  Is 
stated  to  have  secured  the  contract  for  lighting  the 
city  for  10  yrs.  with  Inclosed  arc  lights  at  $68  per 
lamp  per  yr. 

.Madison,  Minn. — The  City  Council  is  reported  to  be 
considering  Improvements  to  the  electric  light  plant. 

Braymcr,  Mo. — The  question  of  electric  lights  for 
Braymer  Is  reported  as  being  agitated. 

Concord,  N.  H. — Holbrook,  Cabot  &  I?ollins,  of  Bos- 
ton, Mass..  have  secured  the  contract  to  erect  a  gran- 
ite dam  at  Garvin's  Falls,  on  Merrimack  River,  lii 
Concord.  It  will  be  about  400  ft.  in  length.  The 
Manchester  Traction  Co.  is  the  owner  of  the  property. 

Plcasantville,  N.  J. — The  Bay  Shore  Gas  Light  & 
Fuel  Co.,  of  Pleasantvllle,  N.  J.,  has  been  Incorporated 
to  manufacture  gas  ;  capital,  $50,000.  Incorporators  : 
Wm.  F.  McCullv,  Absecon.  N.  J. :  Chas.  V.  O'Donnell. 
Pleasantvllle,  N.  J.,  and  Martin  Splekerman,  Absecon, 
X.   J. 

Ithaca,  A'.  Y. — The  Ithaca  Electric  Light  &  Power 
Co.,  of  Ithaca,  has  been  Incorporated  ;  capital.  $500,- 
000.  Directors:  E.  C.  Stewart,  H.  L.  Hinckley  and 
D.  W.  Burdick,  of  Ithaca. 

Lyon  Falls,  ]V.  Y. — The  citizens  voted  June  1  to 
raise  annually  $500  for  electric  lights  for  the  streets 
and  avenues  of  Lyon  Falls. 

Buffalo,  N.  Y. — The  Special  Com.  of  the  Bd.  of 
Coundlmen  appointed  to  investigate  the  lighting  of 
the  streets  has  reported  recommending  the  establish- 
ment of  a  municipal  electric  lighting  plant. 

New  York,  N.  Y. — The  following  contracts  have 
been  awarded  (bids  opened  June  8)  :  For  installing 
electric  light  wiring,  fixtures  and  electric  bell  system, 
new  Public  School  24,  Boro.  of  Manhattan,  to  .\br. 
L.  Saruya,  1080  Lexington  Ave.,  for  $5,470.  and  for 
Installing  electric  light  wiring,  fixtures,  telephone  and 
electric  bell  system  in  Richmond  Boro.  High  School 
No.  1,  Boro.  of  Richmond,  to  T.  Fred.  Jackson,  592 
Columbus  Ave.,  for  $8,840. 

LidgcrKood,  X.  D. — The  City  Council  is  stated  to 
have  granted  Ralph  Maxwell,  a  franchise  for  an  elec- 
tric light  plant. 

Baker  City,  Ore, — The  electric  power  plant  of  the 
Baker  City  Electric  Light  &  Gas  Co.,  of  South  Baker, 
Is  reported  to  have  been  destroyed  by  flre  May  30. 

Brownsville,  Ore. — A.  B.  Kurtz,  of  Silverton,  Is  re- 
ported Interested  in  the  construction  of  an  electric 
light  plant  for  Brownsville. 

Bumpier,  Ore, — Bobt.  E.  Strahorn.  of  Spokane, 
Wash.,  Is  reported  Interested  In  the  Sumpter  Water 
Co..  which  proposes  constructing  a  power  plant  a  few 
miles  above  town  on  Cracker  Creek  for  the  purpose 
of  operating  electric  lighting  machinery.  Water 
power  will  be  utilized  Instead  of  steam. 

Mifflinburg,  Pa. — Local  press  reports  state  that  bids 
will  be  received  about  July  7  by  the  Burgess  and  Pres. 
of  Council  for  constructing  an  electric  light  plant.  T. 
M.  Getgen,  Town  Clk. 

Lonsdale,  Pa, — The  Montgomery  Heat  &  Power  Co. 
is  stated  to  have  petitioned  the  Council  for  permis- 
sion to  lay  pipes  and  operate  through  the  borough. 
The  company  proposes  to  construct  a  gas  plant. 

East  Greenville,  Pa. — E.  E.  Erb.  Clk.  of  Council, 
writes  that  the  authorities  of  East  Greenville,  Red 
Hill  and  Pennsburg  are  procuring  estimates  for  elec- 
tric light  plants.     No  conclusion  arrived  at. 

OreenvUlc,  S.  C. — See  "Railroads." 
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Oeddea,  S.  D. — A  mass  meetiag  Is  reported  to  have 
voted  in  favor  of  granting  a  franchise  for  an  electric 
light  plant. 

Marlin,  Tex. — Press  reports  state  that  Capt.  J.  A. 
Martin  and  B.  C.  Nettles,  of  Marlin,  have  employed 
Prof.  T.  U.  Taylor,  Engr.  in  the  Univ.  Austin,  to  visit 
the  falls  of  Brazos  River,  near  Marlin,  and  make  an 
examination  and  give  an  opinion  on  the  practicability 
of  developing  the  power  and  an  estimate  of  the  power 
that  could  be  obtained.  The  object  is  to  convert  the 
power  into  electricity  to  be  conveyed  to  Marlin  and 
then  utilized. 

Georgetown,  Tex. — It  is  stated  that  about  $10,000 
will  be  expended  in  improving  the  plant  of  the  George- 
town Water  &  Electric  Light  Co. 

Logan,  Utah. — The  contract  for  furnishing  a  gen- 
erator for  the  city  electric  plant  is  stated  to  have 
been  awarded  the  Westinghouse  Electric  &  Mfg.  Co. 
for  ?4,960. 

Rutland,  Vt. — The  Rutland  Power  Co.,  of  Rutland, 
has  been  Incorporated ;  capital,  $10,000.  Incorpo- 
rators :  Wallace  W.  Nichols,  Newman  K.  Chattee,  and 
others. 

EUensburg,  Wash. — The  Council  proposes  improving 
the  city  lighting  plant,  according  to  reports. 

Bumsville,  W.  Va. — See  "Electric  Railways." 

Orantsburg,  Wis. — Bids  are  wanted  June  23  for  a 
complete  electric  light  plant,  boiler,  engine,  a  40-Kw. 
direct  current  dynamo  and  building.  Oscar  Claussen, 
Consulting  Engr,,  St.  Paul,  Minn.  ;  A.  A.  Anderson, 
Village  Clk. 

Berlin,  Wis. — The  Berlin  Gas  Co.,  of  Berlin,  has 
been  incorporated  ;  capital  $.S5,000.  Incorporators  : 
Chas.  W.  Radford,  John  Challoner  and  Geo.  Warnking. 

Moosomin,  .issa.,  N.  W.  Ter. — It  is  reported  that 
this  town  invites  correspondence  and  propositions  for 
a  lighting  system  for  a  town  of  1,200.     John  Smlth- 

crs.  Secy. 

Guelph,  Ont. — Bids  will  be  received  June  27  by  W. 
W.  White,  Chmn.  Finance  Com.,  for  $155,000  bonds 
for  purchasing  gas  and  electric  light  plant.  Richard 
Mitchell,   City   Clk. 

Warren,  Ont. — It  is  reported  that  bonds  have  been 
voted  to  establish  a  light  and  water  plant. 

tLECTRIC  RAILWAYS. 

Montgomery,  Ala. — W.  A.  Henderson,  Albert  Wilson, 
and  others,  have  secured  a  franchise  to  open  a  road 
to  connect  with  the  Mount  Meigs  line. 

Ensley,  Ala. — J.  W.  Minor  and  others  have  secured 
a  franchise  to  construct  railways  In  Ensley. 

i'os  Angeles,  Cat. — Alex.  Culver  has  purchased  a 
street  railway  franchise  to  enable  the  Los  Angeles 
Ry.  Co.  to  extend  its  Maple  Ave.  line  about  a  mile 
to  the  southern   limits  of  the   city. 

Santa  Rosa,  Cal. — Articles  of  incorporation  of  a 
new  electric  railway  company  will  soon  be  filed.  The 
company  will  be  incorporated  for  $1,000,000,  to  build 
an  electric  railway  from  Santa  Rosa  to  Sebastopol 
and  Green  Valley,  and  from  Santa  Rosa  to  Petaluma, 
and  from  that  city  on  to  a  point  on  the  bay,  and 
thence  by  ferry  steamers  to  San  Francisco,  and  also 
to  give  Santa  Rosa  an  electric  street  car  system.  Di- 
rectors :  Thos.  Archer  and  Alfred  D.  Gowen,  of  San 
Francisco;  and  If  rank  A.  Brush,  of  Santa  Rosa. 

Oroville,  Cal. — The  Butte  &  Plumas  Ry.,  which  Is 
to  extend  65  miles  from  Oroville  to  Qulncy,  with  a 
■Ju-mlle  extension  will  be  operated  by  electricity. 

Sois  Jose,  Cal. — It  Is  stated  that  H.  F.  Parkinson 
has  applied  for  an  electric  railway  franchise ;  bids 
for  said  franchise  will  be  received  until  July  7. 

Shelhyville,  III. — The  construction  of  a  trolley  line 
connecting  Springfield  and  KflBngham  Is  the  purpose 
of  the  Springfield  &  Southwestern  Ry.  Co.,  for  which 
a  charter  has  just  been  asked  of  the  Secy,  of  State. 
Geo.  p.  Chaffee  and  Max  Kleeman  are  reported  Inter- 
ested. 

Canton,  III. — The  Fulton  County  Electric  R.  R.  Co., 
Canton,  has  heen  incorporated,  with  a  capital  of  $10,- 
000,  to  operate  a  street  railway.  .  Incorporators :  J. 
W.  Lawrence,  H.  H.  Fuller  and  H.  J.  Shannon. 

Moliiie,  III. — A   franchise   has   been   granted  by    the 
,  Bd.  of  Superv.  to  the  East  Mollne  Interurban  St.  Ey. 
Co.   to  build  an   extension  from  East  Mollne  to  Eock 
River. 

Decatur,  III. — Articles  of  Incorporation  have  been 
filed  by  the  Decatur,  Springfield  &  St.  Louis  Ry.  Co., 
with  a  capital  of  $.50,000,  to  build  an  electric  railway 
from  Decatur  by  way  of  Springfield  and  Carlinvllle, 
to  East   St.    Louis. 

8prinyfield,  III. — The  Jacksonville  &  Springfield 
Traction  Co.,  of  Springfield,  has  been  Incorporated,  to 
construct  a  railway  from  Jacksonville  to  Springfield, 
and  from  Berlin  to  New  Berlin  ;  capital,  $2,500.  In- 
corporators :  Y.  Alexander,  Lexington,  Ky.  ;  W.  S. 
Kelly,  Georgetown,  Ky. ;  Jas.  Y.  Kelly,  Jr.,  of  Spring- 
field, and  others. 

The  Springfield  &  Northern  Ry.  Co.,  with  principal 
office  at  Chicago,  has  been  incorporated,  to  construct 
a  road  from  Springfield  through  the  counties  of  Sanga- 
mon, Menard,  Mason,  Tazewell  and  Peoria  to  Peoria 
County,  III.:  capital,  $25,000.  Incorporators:  Gus- 
tavo F.  Fischer,  Edwin  J.  Mosser,  and  others,  all  of 
Chicago. 

Marion,  Ind. — The  Eastern  Indiana  Traction  Co. 
has  secured  a  new  franchise,  which  provides  for  a 
right  of  way  40  ft.  wide  to  be  occupied  tor  50  years. 
The  new  line  will  enter  the  county  3  miles  south  of 
Lynn,  and  will  extend  to  Ridgevilie. 

Heymour,  Ind. — The  Indiana  Central  Electric  Ry. 
Co.  has  petitioned  the  City  Council  for  a  franchise 
through  Seymour.  The  company  will  build  a  line 
from  Columbus  to  French  Lick. 

Evansville,  Ind. — The  Council  has  granted  fran- 
chises to  the  Evansville  &  Henderson  Traction  Co., 
and  to  the  Evansville,  Boonvllle  &  Rockport  Traction 
.Co. 

Sullivan,  Ind. — The  City  Council  has  granted  fran- 
chises to  the  Western  Indiana  Traction  Co.  and  the 
Coal  Belt  Traction  Co. 


Indianapolis,  Ind. — The  City  Council  has  passed  the 
ordinance  granting  the  Consolidated  Traction  Co.  a 
light  of  way  and  to  enter  the  city  over  Holmes  Ave., 
Haughvllle,  in  the  construction  of  Its  line  from  Indian- 
apolis to  Crawfordsvllle. 

JeftersonviUe,  Ind. — The  Ohio  Valley  Electric  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  $10,000, 
by  Louis  Schneck,  of  Seymour;  Geo.  H.  Holzbog,  of 
Jeffersonvjlle,  and  others,  to  construct  an  electric 
railway  from  Jeffersonvllle  to  Madison  via  Charles- 
town  and  New  Washington,  Ind.,  and  another  line 
from  Jeffersonvllle  to  Ilenryvllle,  Ind.,  and  the  State 
forest;  reservation,  passing  through  Sellersburg  and 
Memphis,  Ind. 

Brazil,  Ind. — The  Brazil  Electric  Co.  has  secured 
a  franchise  for  an  electric  railway  from  Brazil  to 
Diamond,  touching  Carbon,  Cardonia  and  Sundown. 

Columbus,  Ind. — Articles  of  incorporation  have  been 
filed  for  the  Southern  Traction  Co.  of  Indiana,  with 
a  capital  of  $20,000.  It  U  proposed  to  build  an  elec- 
tric railway  from  Columbus  through  Hanover  to  Mad- 
ison. Incorporators :  Henry  C.  Rominger,  Edw.  E. 
Goder  and  William  T.  Hubbard. 

Mt.  Pleasant,  la. — Preliminary  steps  have  been 
taken  for  the  construction  of  an  electric  railway  to 
Olds  and  Wayne.     A.  T.  B'orgy  Is  interested. 

Webster  City,  la. — An  electric  railway  Is  projected 
from  Des  Moines  to  Webster  City,  with  branches  to 
Story  City  and  to  Ames.  L.  W.  Reynolds,  of  Boone, 
la.,  Is  interested. 

Davenport,  la. — The  Western  Illinois  Electric  Ey. 
Co.  has  finished  surveying  the  proposed  route  from 
Aledo  to  Mollne  over  a  route  47%  miles  In  length. 

Des  Moines,  la. — Lyman  Waterman,  promoter,  will 
survey  the  Des  Moines,  Mt.  Ayr  &  Southern  Electric 
Road  early  this  month.  The  line  between  Des  Moines 
and  Mt.  Ayr,  a  distance  of  32  miles,  will  be  built  at 
once. 

Huntington,  Mass. — The  Governor  has  signed  the 
bill  to  Incorporate  the  Huntington  &  Westeld  Elver 
Ry.  Co. 

Camden,  N.  J. — Surveys  are  being  made  for  the  ex- 
tension of  the  Camden  &  Suburban  Ry.  from  Haddon 
Heights.  It  is  proposed  to  go  through  Barrlngton, 
Lawnside,  Magnolia,  Somerdale,  Stratford,  Laurel 
Springs  and  possibly  Clementon. 

LambertrAlle,  N.  J. — The  Common  Council  has 
granted  the  Delaware  Valley  Traction  Co.  the  right 
to  construct  and  operate  an  electric  railway  in  Lam- 
bertville. 

Fairport,  N.  Y. — The  Village  Bd.  is  stated  to  have 
granted  a  franchise  to  the  Rochester  &  Eastern  Ry. 
Co.,  on  condition  that  the  road  shall  be  in  operation 
one  year  from  date.  W.  A.  Comstock,  Secy.,  Canan- 
daigua. 

Ithaca,  N.  T. — It  Is  reported  that  Thomas  Craig,  of 
Philadelphia,  Pa.,  has  secured  the  contract  for  con- 
structing the  electric  railway  between  Ithaca  and 
Auburn. 

Amityville,  N.  Y. — The  South  Shore  Traction  Co. 
has  secured  a  franchise  to  operate  an  electric  railway 
through  the  village. 

Lakeioood,  N.  Y. — The  Jamestown  St.  Ry.  Co.  has 
secured  a  franchise  In  Lakewood.  Chas.  Griffith,  Ch. 
Engr.,  Jamestown. 

Salamanca,  N.  Y. — The  State  Railroad  Commission- 
ers have  granted  the  certificate  of  necessity  to  the 
Berney  Traction  Co.,  of  Salamanca,  to  build  an  elec- 
tric railway  In  Salamanca. 

Guthrie,  Okla.  Ter. — The  Oklahoma  Traction  Co.  has 
secured  a  franchise  in  Guthrie. 

Cincinnati,  0. — The  Ohio  &  Indiana  St.  R.  R.  Co. 
has  been  Incorporated  by  J.  D.  DeWitt,  Dr.  Harvey 
Cook,  and  others  to  build  an  air-line  electric  railway 
from  Cincinnati  to  Indianapolis  ;  capital,  $10,000. 

Connellsville,  Pa. — The  Greensburg  &  Southern  Elec- 
tric Ey.  Co.  Intends  extending  its  line  from  Youngs- 
wood  to  Weaver's  Old  Stand,  and  thence  to  Mt.  Pleas- 
ant. 

Darby,  Pa. — Burgess  McGahey  has  signed  the  or- 
dinance granting  a  franchise  to  the  Philadelphia.  Mor- 
ton &  Swarthmore   St.   Ey.   Co. 

Mt.  Holly  Springs,  Pa. — The  Carlisle  &  Mt.  Holly 
Electric  Ry.  Co.  is  considering  tlje  building  of  a  line 
from  this  place  to  Gettysburg  via  Bendersvllle  and 
BIglervIlle. 

Scranton,  Pa. — The  Scranton  Ry.  Co.  contemplates 
an  extension  of  the  N.  Main  Ave.  line  to  the  site  of 
the  new  shops  of  the  Delaware,  Lackawanna  &  West- 
ern E.  E.  In  Kerper  Valley. 

Cnatcsville,  Pa. — The  Brandywine  Electric  St.^Ey. 
Co.,  of  Coatesvllle,  has  been  Incorporated,  with  a  cap- 
ital of  $6,000,  by  Albert  H.  Swing,  Coatesvllle;  S.  L. 
Hibbard,  Jr.,  of  Lansdowne,  and  others. 

Bumsville,  W.  Va. — The  BurnsvUle  Progressive  Co., 
of  Bumsville,  W.  Va.,  has  been  incorporated  to  build, 
maintain  and  operate  street  car  lines,  water  works 
and  electric  light  plants :  capital,  $25,000.  The  in- 
corporators are :  Hugh  Amos,  D.  C.  Wellen,  W.  C. 
Heiner,  and  others,  all  of  BurnsvUle. 

Broadhead,  Wis. — Surveys  are  to  be  made  at  once 
for  the  Rockford,  Broadhead  &  Madison  Electric  Ry. 

Pond  du  Lac,  Wis. — Prank  H.  Sweet,  and  others, 
propose  an  electric  interurban  line  to  Manitowoc. 

The  Wisconsin  Rapid  Transit  Co.  proposes  an  elec- 
tric line  to  Waverly  Beach,  with  a  branch  to  Chilton. 

Owen  Sound,  Ont. — The  application  of  the  Huron, 
Bruce  &  Grey  Electric  Ry.  Co.  for  extensions  of  char- 
ter from  Dungannou  to  Walkerton  and  Wlngham,  and 
from  the  boundary  line  between  Huron  and  Middle- 
sex to  Sarnla,  has  been  granted. 

RAILROADS. 

Hayneville,  Ala. — The  HaynevlUe  Ey.  Co.  has  been 
incorporated,  to  build  a  railroad  between  Hayneville 
and  Morganvllle.  Incorporators :  W.  P.  Russell,  E. 
H.   Piitehett,  S.  R.  Merriwether,  and  others. 
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Linden,  Ala. — Th«r  Tomblgbee  Ey.  Co.  baa  been  in- 
corporated, with  a  capital  of  $250,000,  to  construct 
and  operate  a  railroad  from  Linden  through  the  coun- 
ties of  Sumter,  Greene  and  Pickens  In  Ala.  to  Noxu- 
bee and  Lowndes  In  Miss,  along  and  through  the  Tom- 
blgbee Valley,  with  the  privilege  of  extending  through 
Ala.  to  Mobile,  Ala.,  and  to  Pensacola,  Fla.,  with  a 
branch  from  a  point  In  GVeene  or  Pickens  County 
through  Tuscaloosa,  Fayette  and  Jefferson  Counties 
to  Birmingham.  Northern  terminus  to  be  Columbus, 
Miss.  Incorporators  :  Enos  R.  Stewer,  of  Sclma  ;  Itobt. 
B.  Zell,  of  Birmingham;  F.  P.  Jenkins,  of  Aberdeen, 
Miss.,   and  others. 

Dardanelle,  Ark.— It  Is  stated  that  the  Central  U. 
R.  of  Arkansas  will  soon  he  ready  to  let  contracts 
for  constructing  the  first  50  miles  of  Its  line  south 
from  Dardanelle.  W.  R.  Abbott,  Vlce-Pres.,  Ft.  Smith. 
Ark. 

Ft.  Smith,  ^rt.— It  Is  stated  that  the  Cherokee 
Construction  Co.  recently  organized  will  soon  place 
surveyors  In  the  field  to  make  the  preliminary  survey 
for  a  railroad  line  from  Ft.  Smith,  Ark.,  along  Arkan- 
sas River  to  Wichita,  Kan.  Willard  Johnson  and  C. 
M.  Cade,  of  Shawnee,  Okla.  Ter.,  are  reported  Inter- 
ested. 

San  Francisco,  Cal.— The  Salt  Lake,  Los  Angeles  & 
ban  Pedro  R.  R.  Co.  is  reported  to  be  considering  the 
question  of  constructing  a  railroad  Into  the  mining 
district  of  Tonapah.  T.  E.  Gibbon,  of  Los  Angeles, 
is  Attorney. 

Tallahassee,  Fla. — The  Directors  of  the  Georgia, 
h  lorida  &  Alabama  Ry.  Co.  are  stated  to  have  decided 
to -extend  the  road  south  from  Tallahassee  to  Jack- 
sonville, and  north  from  Cuthbert,  Ga.,  to  Columbus, 
Ga.     J.  P.  Williams,  of  Savannah,  Pres. 

Washburn,  Me. — The  Aroostook  Valley  R.  R.  Co. 
has  petitioned  the  State  R.  R.  Comrs.  for  permission 
to  extend  its  road  through  Washburn,  Wade  Planta- 
tion and  Perham  Plantation ;  length  of  extension 
about  4  miles. 

Kearney,  Neb. — The  Union  Pacific  Ry.  Co.  Is  stated 
to  have  awarded  to  Kllpatrick  Bros.  &  Collins,  of 
Denver,  Colo,,  the  contract  for  grading  for  double 
track  60  miles  of  roadbed  between  Kearney  and  Silver 
Creek,  Neb. ;  contract  Involves  $2,000,000. 

Youngstoun,  O. — A  press  report  states  that  the 
Steel  Combine  has  decided  to  build  a  railroad  from 
ioungstown  to  Lorain  and  Cleveland.  This  railroad 
will  connect  the  various  mills  of  the  steel  corpora- 
tions, and  will  connect  the  Lorain  mills  with  the  fur- 
naces in  the  valleys  and  also  with  the  Sharon  Steel 
Co. 

Oirard,  O. — The  Pittsburg,  Cleveland  &  Toledo  K. 
R.  Co.  Is  stated  to  have  amended  Its  articles  of  incor- 
poration to  authorize  the  construction  of  a  liranch 
from  Glrard,.  O.,  to  make  connection  with  the  Pitts- 
burg, Palnesvllle  &  Fairport  In  Liberty  Township. 

Lawton,  Okla.  Ter. — A  charter  has  been  granted  to 
.  the  Lawton  &  Chickasaw  Central  Ey.  Co.  to  construct 
a  railroad  from  Lawton  to  Sulphur  Springs,  I.  T.,  a 
distance  of  about  85  miles  ;  capital,  $2,000,000.  In- 
corporators :  J.  W.  Martin,  H.  T.  Simma,  Jas.  H 
Wolverton,  and  others,  all  of  Lawton. 

Curwensville,  Pa. — McArthur  Bros.,  of  Chicago, 
111.,  are  stated  to  have  secured  the  contract  for  con- 
structing the  Curwensville  &  Bower  E.  E.,  a  distance 
of  14  miles. 

New  Salem,  Pa.^-lt  Is  reported  that  the  Pennsyl- 
vania R.  R.  Co.  (W.  H.  Brown,  Ch.  Engr.,  Philadel- 
phia) will  construct  about  12  miles  of  line  from  New 
Salem  to  Brownsville,  as  an  extension  of  the  Mason- 
ville  &  New  Castle  B.  R. 

Greenville,  8.  C. — E.  H.  McCulIough,  of  Greenville, 
is  surveying  for  railroad,  35  miles  In  length,  from 
Greenville  to  a  lumber  center  6  or  7  miles  beyond 
Marietta,  where  60,000  acres  has  already  been  ac- 
quired. A  water-power  plant  to  furnish  power  for 
working  hard  wood  is  to  be"  developed  on  the  Middle 
Saluda  Elver,  requiring  a  masonry  dam.  R.  K.  John- 
son, Seneca,  S.  C.  Pres.  of  the  R.  R.  Co.  The  road  may 
take  the  route  of  the  Carolina,  KnoxvlUe  &  Western 
E.  R.,  the  charter  of  which  is  said  to  have  expired. 

South  Pittsburg,  Tenn. — It  is  reported  that  a  rail- 
road win  soon  be  constructed  from  South  Pittsburg  to 
Lancing,   Tenn.,  a  distance  of   125   miles.      J.    H.    Mc-, 
Cord,  of  West  Point,  Miss.,  is  reported  interested. 

Austin,  Tex. — Engineers  of  the  Missouri,  Kansas  & 
Texas  R.  R.  are  reported  to  be  making  a  preliminary 
survey  for  a  route  into  Austin  from  Georgetown.  J. 
W.    Petheran,    Ch.    Engr.,   Dallas. 

Sinton,  Tex. — The  St.  Louis,  Brownsville  &  Mexico 
Ry.  Co.  Is  reported  formed  to  construct  and  operate 
a  railway  from  Sinton  to  Brownsville.  Tex.,  with  a 
branch  line  from  a  point  near  Brownsville  n.  w.  to 
Rio  Grande  City,  a  total  distance  of  about  200  miles : 
capital,  $1,000,000. 

Munninfiton,  W.  Va. — A  press  report  states  that  a 
charter  has  been  granted  to  the  Pittsburg,  Elk  & 
Southern  Ey.  Co.  to  construct  a  line  from  a  point  on 
the  Pennsylvania  line  north  of  Mannlngton  via  Man- 
nlngton,  Adamston  and  Clarksburg  fo  Barbour  County, 
making  connection  with  the  West  Virginia  Central 
Road. 

Santiago  De  Chili,  Chili. — A  press  report  states 
that  bids  will  be  received  by  the  Chilian  Government 
on  Dec.  15  for  the  construction  of  the  Transandlne 
R.  R.  "" 
( 


:.  R.  The  projected,  railroad  will  pass  through  the 
apallata  Pass  and  the  Antuco  Mountains.  The  bids 
will  be  received  on  the  basis  of  a  guarantee  of  5  per 
cent.  Interest  on  the  cost  of  the  work.  The  Govern- 
ment is  reported  to  be  preparing  to  expend  $25,000,- 
000  on  railroads  and  other  public  Improvements. 

Caimanera,  Cuba. — According  to  the  Washington 
"Star,"  U.  S.  Minister  Squlers  has  informed  the  State 
Dept.  that  certain  capitalists  in  Cuba  are  projecting 
the  construction  of  a  railroad  41  miles  in  length,  con- 
necting Caimanera  with  Cuatro  Caralnos  In  .Mantan- 
zas  Province. 

PUBLIC  BUILDINGS. 

Little  Rock.  Ark. — John  H.  Page,  Secy.  Bd.  Chari- 
table Institutions.  writ.?s  that  the  contract  tor  plana 
and  specifications  for  2  annexes  at  the  Arkansas  State 
Lunatic  Asylum  (bids  opened  May  12)  has  been 
awarded  to  F.  W.  Glhb,  of  Little  Eotfk,  Ark. ;  estimated 
cost,  $135,00a 
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yoncich.  Conn. — The  following  bids  are  stated  to 
have  been  received  for  the  erection  of  the  State  Hos- 
pital :  A.  Fales  &  Son,  Boston,  $94,201 :  Carpenter  & 
Williams.  Norwich,  $93,360 :  Peck,  McWiliiams  &Co., 
Norwich.    J92,2S0. 

Kocant-e,  III. — ^It  Is  stated  that  a  hospital  will  be 
erected  at  Elliott  and  Prosoect  Sts. ;  estimated  cost, 
$35,000. 

-Vfw  Castle.  /«<!.— Rev.  C.  King,  Pastor  M.  E, 
Church,  writes  that  the  Trus.  have  employed  L.  O. 
Miller  to  superintend  the  construction  of  a  church, 
to  cost  about  $26,000. 

Buotteville,  l»d. — Press  reports  state  that  bids  are 
wanted  July  15  for  erecting  a  court  bouse,  to  cost 
about   $50,000. 

Waterloo,  la. — This  city  is  stated  to  have  accepted 
iho  $.S0,0O0  gift  of  Andrew  Carnegie  for  the  erection 
of  a  library. 

c;inton.  la. — Cullen  Bros.,  of  Janesville,  Wis.,  are 
stated  to  have  received  the  contract  for  erecting  the 
$4.'i.000  library  here. 

Louisville,  Ky. — Bids  will  be  received  June  20  by 
the  Bldg.  Com.  Kentucky  Exhibit  Assoc,  for  erecting 
Kentucky  Bldg.  McDonald  &  .1.  F.  Sheblessy,  Archts., 
Main  St.     W.  H.  Newman,  Chmn. 

fon*,  Ky. — Press  reports  state  that  bids  are  want- 
ed June  23  for  $150,000  court  house  bonds. 

Ludlow,  Ky. — I'ians  are  stated  to  have  been  ap- 
proved for  the  St.  James  Catholic  Church  to  be  erected 
at  Oak  and  Davis  Sts. ;  probable  cost,  $25,000.  Rev. 
Father  Kehoe,  Pastor. 

Baton  Rouge,  La. — It  Is  stated  that  bids  are  wanted 
June  20  for  erecting  a  3-story  brick  building  at  the 
State  Institute  for  the  Blind.     J.  J.  Gottlieb,  Archt. 

Sykesville,  Ud.—J.  H.  Fowbiee  is  stated  to  have 
submitted  the  lowest  bid  for  erecting  the  Epileptics 
Ward  at  the  State  Hospital,  his  bid  being  $26,430. 

Corunna,  Mich. — The  plans  of  Clare  Allen,  of  Jack- 
son, are  stated  to  have  been  accepted  for  the  $75,000 
Court  House. 

lihpeminy,  Mich. — Plans  are  stated  to  have  been 
completed  for  the  Carnegie  Library,  and  bids  for  erect- 
ing same  will  be  received  by  Capt.  W.  H.  Johnston ; 
probable  cost,  $25,000. 

Jackson,  Itich. — B.  L.  Carlton,  Secy.  Library  Bd., 
writes  that  the  contract  for  erecting  a  Carnegie 
Library  (bids  opened  June  5)  has  been  awarded  to 
Chaa.  A.  Howind,  of  Jackson,  for  $65,593. 

Stilltcater,  Minn. — It  is  stated  that  bids  are  want- 
ed Jnn^  22  for  erecting  a  public  building. 

Massena,  N.  Y. — Williams  &  Johnston,  of  Ogdens- 
burg,  are  preparing  plans  for  a  building  for  Massena, 
to  contain  a  town  hail  and  opera  house,  to  cost  about 
$20,000.     John  Craper,  Chmn.  Bldg.  Com. 

Buifalo,  y.  Y. — Hosier  &  Summers,  1266  Seneca  St., 
have  secured  the  contract  to  construct  the  nurses' 
home  at  County  Almshouse,  to  cost  about  $60,000. 

Brooklyn,  N.  Y. — The  Bd.  of  Estimate  is  stated  to 
have  appropriated  $395,000  for  the  erection  of  a  stable 
at  Kent  and  Flushing  Aves.  for  the  Street  Cleaning 
Dept. ;  also  $100,000  for  the  68th  Precinct,  $100,000 
for  the  TOth  Precinct,  and  $90,000  for  the  71st  Pre- 
cinct Station  Houses. 

Bids  will  be  received  June  17  by  Thos.  Sturgis,  Fire 
Comr..  N.  Y.  City,  for  furnishing  material  and  erecting 
2  buildings  for  Engine  Co.  No.  146  and  145,  Boro. 
Brooklyn. 

Bids  will  be  received  June  18  by  the  Bd.  of  Park 
Comrs.,  N.  Y.  City,  for  furnishing  material  and  erect- 
ing a  shelter  house  in  Saratoga  Sq.  Wm.  R.  Wiilcox, 
Chmn. 

Rochester,  N.  Y. — Foote  &  Headley,  Cutler  Bldg., 
are  stated  to  have  prepared  plans  for  a  222xl05-ft. 
building  for  the  Almshouse  Hospital ;  estimated  cost, 
$78,000. 

Xeu!  York,  N.  Y. — Bids  will  be  received  June  18  by 
the  Bd.  Park  Comrs.  for  furnishing  material  for 
plumbing  and  interior  finish  of  2  shower-bath  rooms 
in  the  pavilion  to  be  erected  in  Wm.  H.  Seward  Park. 
Wm.  B.  Wiilcox,  Chmn. 

•  Bids  win  be  received  June  19  by  Francis  V.  Greene, 
Police  Comr.,  for  furnishing  material  for  repairs  and 
alterations  to  station  house  and  prison  of  the  7th  Pre- 
cinct. 

Blackicell's  Island,  N.  Y, — The  lowest  bid  opened 
on  June  8  by  the  Dept.  of  Pub.  Charities,  N.  Y.  City 
(J.  McKee  Borden,  Secy.)  for  completing  dining 
pavilion  for  Tuberculosis  Infirmary  of  the  Metropoli- 
tan Hospital,  Blackwell's  Island,  was  submitted  by 
Alfred  Beinhauer,  289  4th  Ave.,  for  $13,309. 

Asherille.  \.  C. — R.  II.  Hunt,  of  Chattanooga.  Tenn.. 
is  reported  to  be  preparing  plans  for  an  edifice  for 
the  central  Methodist  Society ;  estimated  cost,  $50,- 
000. 

Xenia,  O. — Bids  will  be  received  June  20  by  the 
Trus.  of  the  Ohio  Soldiei-s'  and  Sailors'  Orphans' 
Home  for  furnishing  and  Installing  hot  water  circu- 
lating pumps,  condenser,  expansion  tank,  vacuum 
pumps,  pipe  and  fittings,  pipe  covering,  etc.  Orin  C. 
Baker.  Financial   Officer. 

(.'oliimbus,  O. — Smith  &  Eastman  Co.,  of  St.  Louis. 
Mo.,  are  stated  to  have  received  the  contract  for  erect- 
ing the  Ohio  Bldg.  at  the  l.,a.  Purchase  Expos.,  for 
about  $32,000. 

Philadelphia,  Po.— The  Bd.  of  Mgrs.  of  the  St. 
John's  Orphan  Asylum  for  Boys  are  stated  to  have 
decided  to  erect  an  addition,  to  cost  $20,000. 

Brookville,  Pa. — Robinson  &  Winkler  are  stated  to 
have  prepared  plans  for  an  edifice  for  the  Presbyterian 
Congregation,  to  cost  $40,000. 

llarriMhurij.  Pa.— The  plans  of  Philip  II.  Johnston, 
of  Philadelphia,  are  stated  to  bave  been  approved  for 
the  Pennsylvania  Building  for  the  La.  Purchase 
Expos.,   to  ctwt    $75,000 

W uonsocket ,  R.  I. — An  ordinance  is  stated  to  have 
lieen  passed  providing  an  appropriation  of  $24,500 
for  erecting  a  station  house  and  bam. 


Charleston,  B.  C. — Frank  P.  Mlllburn,  of  Columbia, 
Is  stated  to  have  prepared  plans  for  the  Charleston 
City   Art   Gallery;   estimated   cost,   $100,000. 

Yankton.  8.  D. — Bids  will  be  received  June  23  by 
the  Bd.  of  Co.  Comrs.  for  erecting  a  court  house ;  sep- 
arate bids  will  be  received  for  heating  and  plumbing. 

C.  L.   Lawrence,  Co.   And. 

National  Home,  Wis. — Bids  are  wanted  June  16  for 
installing  elevator  In  hospital.  J.  E.  Armitage,  Treas. 
Northwestern  Branch,  N.  H.  D.  V.  S. 

St.  John.  N.  B. — The  contract  for  the  erection  of 
the  public  library  is  stated  to  have  been  awarded  to 
Jas.   Myles.   Wentworth  St.,  for  $44,500. 

Montreal,  Que. — Martineau  &  I'renoveau  are  stated 
to  have  received  the  contract  for  erecting  the  addi- 
tion  to  the  Court  House  for  $160,000. 

BUSINESS  BUILDINGS  AND   DWELLINGS. 

Palm  Beach.  Flu. — The  hotel.  "The  Breakers,"  is 
reported  destroyed  by  Are  June  9. 

Peoria,  III. — The  Royal  Neighbors  of  America  are 
stated  to  be  considering  the  erection  of  a  building 
here  to  cost  about  $50,000. 

The  Barret  Mfg.  Co.,  of  Chicago,  is  reported  to  have 
decided  to  erect  a  factory  and  office  building  In 
Peoria,  to  cost  in  all  $125,000. 

Chicago,  III. — Julius  H.  HViber,  171  Washington 
St.,  is  stated  to  have  prepared  plans  for  a  3-story 
hotel,  to  be  erected  at  1  N.  Clark  St.,  at  a  cost  of 
$38,000. 

It  is  stated  that  H.  M.  Lewis  will  erect  a  3-story 
apartment  house  at  Washington  Boule.  and  Wash- 
tenaw Ave.  ;  estimated  cost,  $45,000. 

Ft.  Wayne,  Ind. — It  Is  stated  that  the  Loftus  Realty 
Co.  will  erect  a  6-story  apartment  house  at  Berry  and 
Webster  Sts.,  to  cost  $200,000.  Geo.  F.  McCulloch 
and  Hugh  McGowan,  of  Indianapolis,  are  reported  in- 
terested. 

Indianapolis,  Ind. — It  is  stated  that  the  Knights 
and  Ladies  of  Honor  have  decided  to  erect  an  office 
building  here,  to  cost  about   $100,000. 

Boston,  Mass. — Plans  have  been  filed  for  a  3-family 
dwelling  at  888  Beacon  St. ;  estimated  cost,  $40,000. 
Owner,  Henry  S.  Dewey ;  Builder,  W.  A.  &  H.  A. 
Boot,  166  Devonshire  St.  Architect,  Kilham  &  Hop- 
kins, Boston. 

Grand  Haven,  Mich. — W.  H.  Dupree,  of  Chicago, 
111.,  is  reported  to  have  purchased  a  site  on  Spring 
Lake  for  the  erection  of  a  residence,  to  cost  $50,000. 

Ishpeming,  Mich.^Mi.  J.  McClure,  of  Chicago,  111., 
has  secured  the  contract  for  erecting  the  opera  house, 
for   $23,500. 

New  York,  N.  Y. — It  IS  stated  that  John  Danlells 
Sons  &  Sons  have  decided  to  add  4-atory  to  the  8-story 
building  at  Bway.  and  8th   St. 

Buffalo,  N.  Y. — It  Is  stated  that  plans  have  been 
filed  for  an  8-story  building  to  be  erected  at  219  Pearl 
St.  by  Adam,  Meldrum  &  Anderson  Co. ;  estimated 
cost,   $117,000. 

Toledo,  0. — W.  L.  Milner  &  Co.  are  reported  to  have 
decided  to  erect  a  6-story  building  at  Summit  and 
Jefferson  Sts. 

Toledo,  O. — Local  press  reports  state  that  bids  for 
erecting  the  Masonic  Temple  will  be  received  until 
July  1. 

Columbus,  0. — E.  J.  Smith  and  Cyrus  Huling.  of 
the  Citizens  Savings  &  Trust  Co  ,  are  reported  inter- 
ested in  the  erection  of  an  8-story  building  at  Long 
and  High  Sts. 

John  S.  Woolcott  is  reported  to  be  preparing  plans 
for  a  hotel  to  be  erected  at  E.  Broad  St.  and  Jeffer- 
son, for  Dr.  H.  H.  Barbour ;  estimated  cost,  $120,000. 

Philadelphia,  Pa. — Geo.  F.  Payne  &  Co.,  401  S. 
Juniper  St.,  are  stated  to  have  received  the  contract 
for  erecting  the  5-story  brick  warehouse  at  Race  and 
Hicks  Sts.  for  Griffin  &  Co. ;  estimated  cost,  $90,000. 

Bryn  Mawr,  Pa. — -The  contract  for  erecting  the  3- 
story  residence  for  Francis  L.  Potts  is  stated  to  have 
been  awarded  to  Wm.  B.  Dougherty ;  estimated  cost, 
$120,000. 

SCHOOLS. 

Danhury,  Conn. — The  Senate  is  stated  to  have  passed 
a  bill  providing  for  an  appropriation  of  $100,000  for 
a  State  Normal  School  to  be  erected  here. 

Washington,  D.  C. — The  contract  for  erecting  the 
Dominican  Building  for  the  College?  of  the  Immacu- 
late Conception  is  stated  to  have  been  awarded  to 
the  Brennan  Constr.  Co.,  Loan  &  Trust  Bldg. ;  esti- 
mated cost,  $250,000. 

i>ocal   press   reports  state   that  the   Commissioners 

D.  C.  will  receive  from  architects  in  the  District  of 
Columbia,  until  July  15,  competitive  plans  for  the 
Business  High  School.  Amount  available  for  con- 
structing the  building  Is  $168,000. 

Atlanta,  Ga. — The  Trus.  of  the  Goodwyn  Institute 
are  stated  to  have  purchased  a  site  at  Madison  and 
3d  Sts.  for  the  erection  of  an  8  or  10  story  building. 

llolsc,  Idaho.  —  Press  reports  stale  that  bids  will  be 
received  June  27  by  the  School  Authorities  for  $28,000 
school   bonds. 

Chicago,  III. — Bids  are  wanted  June  19  for  furnish- 
ing material  for  alterations,  additions  and  repairs  to 
steam  heating  apparatus  In  sundry  sihool  buildings. 
T.  J.  Waters,  Ch.  Kngr.  lid.  of  Kduc,  710  Tribune 
Bldg. 

Webster,  III. — Buerkin  &  Kaempen,  of  Qulney,  Is 
stated  to  have  submitted  the  lowest  bid  for  erecting 
the  school   here,  for  $44,321. 

Marathon.  la. — The'  citizens  are  stated  to  have  vot- 
ed to  issue  $20,000  for  erecting  a  school  here. 

Waterville,  Me. — The  City  Council  has  decided  to 
erect  a  12-room  grammar  school,  at  a  cost  of  $25,000. 
C.  W.  Davis,  Mayor. 

Augusta,  Me. — The  Village  School  District  of 
Augusta  voted  June  6  to  erect  the  Lincoln  St.  School 
this  year,  at  a  cost  not  to  exceed  $12,000.  Architect, 
A.  G.   Wing,  of  Augusta. 


Orono,  Me. — It  Is  stated  that  bids  are  wanted  June 
20  for  erecting  the  superstructure  of  the  Engineering 
Building  tor  the  Univ.  of  Maine.  Thomas  &  Croweil, 
Archts.,  25  State  St.,  Bangor. 

Brockton,  Mass. — It  is  stated  that  bids  are  wanted 
June  22  for  erecting  a  High  School.  C.  A.  Brigham. 
Archt.,  8  Exchange  PI.,  Boston. 

Boston,  Mass. — The  Bd.  of  Trus.  of  Boston  Univer- 
sity are  stated  to  have  purchased  a  site  for  the  Sci- 
ence building. 

Saginaw,  Mich. — The  House  is  stated  to  bave  passed 
a  bin  providing  for  the  erection  of  a  Manual  Train- 
ing  School    for  the  Blind;   estimated  cost,  $110,000. 

Houghton,  Mich. — It  Is  stated  that  $45,000  will  be 
expended  in  erecting  a  Metallurgical  Laboratory  for 
the  Michigan  College  of  Mines. 

Pine  City,  Minn. — Bids  will  be  received  until  .lune 
20  by  the  School  Bd.  of  the  Independent  School  Dlst. 
for  erecting  an  addition  to  and  alteiing  the  present 
High  School.     Henry  J.  Rath.  Secy. 

Pairbury,  Neb. — The  citizens  are  stated  to  have  vot- 
ed to  issue  $25,000  for  erecting  a  school. 

Lincoln,  Neb. — Fisher  &  Lawrie,  212  Paxton  Bldg., 
Omaha,  have  been  retained  as  architects  for  a  new 
physlcal  laboratory  for  the  Univ.  of  Nebraska.  The 
building  will  be  .'1  stories  high,  of  red  pressed  brick 
and  cut  stone.  The  Bd.  of  Regents  of  the  Univ.  has 
decided  to  build  an  office  building  on  the  campus  at 
a  cost  of  $40,000  and  an  academical  building  on  the 
Univ.  farm,  at  a  cost  of  $60,000.  FIsk  &  Diman,  of 
Lincoln,  are  the  architects  for  the  former,  and  T.  K. 
Kimball,   of  Omaha,   for  the  latter. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
by  C.  B.  J.  Snyder,  Supt.  School  BIdgs.,  N.  Y.  City. 
June  8,  for  general  construction  of  addition  to  and 
alterations  in  School  7,  Boro.  of  Brooklyn ;  John  H. 
Goetschius,  $68,970 ;  Myron  C.  Rush,  327  Franklin 
Ave.,  $60,999  (awarded  contract),  and  Geo.  Hilde- 
brand,  $67,400. 

Bids  were'  aiso  opened  at  same  time  and  place  for 
ventilating  and  heating  apparatus  in  addition  to  and 
alterations  in  School  7,  Boro.  of  Brooklyn  ;  John 
Neal's  Sons,  $15,237;  Williams  &  Gerstle,  $14,989; 
Wm.  N.  Tobin,  $13,522 ;  Jas.  Curran  Mfg.  Co.,  $14.- 
500  ;  United  Htg.  Co.,  368  W.  Bway.,  N,  Y.  City,  $12,- 
614  (awarded  contract)  ;  E.  Rutzler,  $14,050 ;  Fr. 
Dobson,  $13,965. 

New  York,  N.  Y. — Bids  will  be  received  June  22  by 
C.  B.  J.  Snyder.  Supt.  of  School  BIdgs.,  for  sanitary 
repairs,  etc.,  to  school  No.  29. 

Brooklyn,  N.  Y. — Bids  will  be  received  June  22  by 
C.  B.  J.  Snyder,  Supt.  of  School  BIdgs.,  N.  Y.  City,  for 
Installing  electric  light  wiring,  fixtures  and  electric 
bell  system  In  school  No.  2. 

New  Brighton,  8.  I.,  N.  Y. — Bids  will  be  received 
June  22  by  C.  B.  J.  Snyder,  Sunt,  of  School  Bidgs., 
N.  Y.  City,  for  sanitary  work  at  Richmond  Boro.  high 
school  No.  1. 

Thackery,  0. — Bids  are  wanted  June  27  for  erect- 
ing a  2-story  school.  Address  John  E.  Swearingen, 
Clk. 

Mansfield,  O. — Bids  are  wanted  June  30  for  furnish- 
ing material  and  erecting  an  addition  to  Bowman  St. 
School.  Vernon  Redding,  Archt.,  Bird  Bldg.  H.  R. 
Cave,  Clk.  Bd.  of  Educ. 

Springfield,  O. — It  is  stated  that  bids  are  wanted 
July  2  for  erecting  a  school,  J.  S.  Bird,  Clk.  of  School 
Bd. 

Eugene,  Ore. — Plans  are  stated  to  have  been  pre- 
pared for  a  high  school  to  be  erected  at  Willamette 
and  11th  Sts. ;  probable  cost,  $25,000. 

New  Castle.  Pa. — It  is  stated  that  a  high  school 
will  be  erecte'd  here,  to  cost  $100,000. 

Aberdeen,  S.  D. — The  contract  for  erecting  the  high 
school  is  stated  to  have  been  awarded  to  J.  H.  Nickel, 
of  St.  Paul,  Minn.,  for  $26,964;  contract  for  ventilal- 
Ing  and  heating  to  Symms  Power  Co..  for  $2,720. 

Aberdeen,  8.  D. — Architects  Dow  &  Son,  of  Sioux 
Falls,  write  that  new  bids  will  be  received  June  10 
for  erecting  the  brick  Normal  School  in  Aberdeen ; 
cost  reported  to  be  $30,000. 

Spokane,  Wash. — It  is  stated  that  the  contract  will 
soon  be  let  for  the'  erection  of  the  5-story  addition' 
to  the  Gonzaga  College.  Preusse  &  Zittel,  Archts., 
Jameson   Bldg. 

Uttcine,  Wis. — Jensen  Bros.  &  Co.  are  stated  to  have 
received  the  contract  for  erecting  the  Garfield  School 
for   $26,815. 

The  contract  for  the  erection  of  the  Washington 
School  is  stated  to  have  been  awarded  to  H.  R.  Ed- 
wards, of  Racine,  for  $26,859. 

Winnipeg,  Man. — Plans  are  stated  to  have  been  ac- 
cepted for  the  3-story  10-room  Plnkbam  School  to  be 
erected   here. 

The  School  Bd.  Is  stated  to  have  awarded  the  con- 
tract for  the  general  construction  of  the  Carlton 
School  to  D.  D.  Wood  for  $34,316. 

Guelph,  Ont. — Bids  will  be  received  June  27  by  W. 
W.  White,  Chmn.  ITlnance  Com.,  for  $16,700  scbool 
bonds.     Richard  Mitchell,  City  Clk. 

Toronto.  Ont. — The  University  of  Toronto  Is  re- 
ported to  be  considering  erecting  a  Convocation  Hall  ; 
probable  cost,  $50,000. 

STREET    CLEANING     AND    GARBAGE     DIS- 

POSAU 

Brooklyn,  N.  Y. — The  Bd.  of  Estimate  on  June  6 
approved  the  resohitlon  giving  St.  Cleaning  Commis- 
sioner John  McG.  Woodbury,  of  N.  Y.  City.  $08,000- 
for  Improving  the  department  In  Boro.  of  Brooklyn. 

Troy,  N.  Y. — Zepb  F.  Magill  and  Robt.  Glass  are 
reported  to  have  submitted  bids  each  for  $9,000  per 
vr.  for  collecting  and  cremating  garbage  (bids  opened 
May  26). 

.Albany,  N.  Y. — Bids  will  bs  received  June  15  by  the 
Ud.  of  Contract  and  Supply  for  furnishing  1  street 
sprinkler  and  1  street  sweeper.  I.  Wachsman,  Clk. 
of  Bd. 
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New  York,  Ti.  Y, — The  following  bids  were  opened 
on  June  4  by  John  McG.  Woodbury,  Comr.  of  St.  Clean 
ing,  foi-  removal  of  snow  and  Ice  In  Sections  1  to  11  ; 
("entury  Constr.  Co.,  13  Park  Row  (Sections  8,  10  and 
11),  li2  and  25  cts.  per  cu.  yd.,  and  Wm.  Bradley  (Sec 
lions  1  to  11),  13,  14,  15,  lt>,  17  and  IS  cts.,  accord- 
ing to  Sections. 

Cleveland.  O. — Local  press  reports  state  that  Prcs. 
Sprlngborn,  of  the  Bd.  of  I'ub.  Service,  Is  now  work- 
ing on  plans  for  the  establishment  of  municipal  re- 
duction and  cremation  works,  so  that  no!  only  the 
garbage  of  the  city  will  be  destroyed  under  munici[)ul 
supervision,  but  the  solids  In  the  city  sewage  will 
be  cremated. 

(JItarleroi,  I'd. — The  City  Council  is  stated  to  have 
passed  an  ordinance  authorizing  the  issue  of  bonds 
for  the  construction  of  a  garbage  furnace. 

Seattle,  Wanh. — The  City  ('uiincil  is  stated  to  have 
accepted  the  report  of  the  Cniu.  recum  uending  that 
the  City  Engr.  and  B<1.  of  Tub.  Wks.  be  directed  lo 
Investigate  the  probable  cost,  best  method  in  use  and 
general  practicability   of  a   municipal   garbage    plan!. 

GOVERNMENT  WORK. 

Montjjomery,  Ala. — The  following  bids  were  opened 
at  Washington,  D.  C,  June'  1,  for  the  construittion 
(except  heating  apparatus)  of  the  extension  of  the 
U.  S.  Court  House.  I'ost  Oflice.  etc.,  at  Montgomery  ; 
Algernon  Blair.  Montgomery.  $04,790 ;  Graves  &  An- 
derson. Montgomer.v,  $53.513 :  Congress  Constr.  Co.. 
Chicago,  111..  $02,983;  Bailey  Koerner.  Henderson.  Ky., 
$59,620:  Miles  &  Bradt,  Atlanta,  Ga.,  $50,680;  Gude 
&  Walker,  Atlanta.  Ga.,  $51,500. 

Ft.  JIuachuea,  ArU. — Bids  are  wanted  June  15  (ex- 
tension of  date)  for  constructing  gymnasium  and  post 
exchange  building  at  this  post.  Lieut. -Col.  J.  W.  Pope, 
Ch.  Q.   M.,  Denver,  Colo. 

Benieia,  Cat. — Bids  are  wanted  July  0  for  furnish- 
ing iron,  plumbers'  supplies,  etc.,  during  year  end- 
ing June  30.  1904.  Lieut.-Col.  John  E.  (jreer,  Ord. 
Dept.,   Comdg.   Benieia   Arsenal. 

Nonrieh,  Conn. — Bids  are  wanted  July  0  for  the 
construction  (except  heating  apparatus  and  electric 
wiring  and  conduits)  of  U.  S.  Post  Offl.:e  at  Norwich. 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C. 

Washington,  D.  C. — See  "Bridges." 

Wfis/iinyton,  D.  C. — Bids  will  be  received  June  23 
at  the  Bureau  of  Supplies  and  Accounts,  Navy  Dept., 
for  furnishing  at  the  navy  yards.  Portsmouth.  N.  H.  ; 
Boston,  Mass.  ;  Newport,  R.  1.  ;  New  York ;  League 
Island,  Pa. ;  Washington.  D.  C. ;  Norfolk,  Va.,  and 
Pensacola,  Fla.,  the  following  supplies :  Cable,  elec- 
trical supplies,  cement,  sand,  stone  paving  blocks, 
iron,  steel,  castings,  pipe,  pipe  fittings,  boilers,  tubes, 
valves,  etc.      A.   S.   Kenny,  Paymaster-Gen.,   U.   S.   N. 

Bids  are  wanted  .Tune  22  for  fiu'uishing  and  in- 
stalling electric  motors  for  freight  elevator,  litho- 
graphic presses  and  other  machinery  at  the  (jeologicai 
.Survey.     E.  A.  Hitchcock.  Secy.  Dept.  of  Interior. 

Ft.  LeavenKorth,  Kan. — MaJ.  D.  E.  McCarthy.  Con- 
structing Q.  M.  at  Ft.  Leavenwortli.  Is  stated  to  have 
l)een  authorized  by  the  Army  Improv.  Bd.  at  Wash- 
ington. D.  C,  to  construct  a  soldiers'  gymnasium  at 
Ihis  post,  to  cost  about   $50,000. 

National  Milititry  Home,  Kan. — Bids  are  wanted 
July  20  for  furnishing  material  and  constructing  a 
coal  and  ash  conveyor  at  Western  branch.  N.  H.  D. 
V.    S.      Maj.   W.    W.    .Martin,   Treas. 

Sprintjfleld,  111. — The  following  bids  were  opened  at 
Washington,  D.  ('.,  on  June  3.  for  the  construction 
I  including  plumbing,  heating  apparatus,  electric  wir- 
ing and  conduits)  of  the  U.  S.  Court  House,  I'ost 
Office,  etc.,  extension  at  Spilnglield.  III.:  Culver 
Constr.  Co..  Springfield.  $129,088;  W.  J.  McAlplne, 
Dixon.  $132,044,  and  Congress  Constr.  Co.,  Chicago, 
$138,721. 

Sterling,  III. — The  Government  Engrs.  are  stated  to 
have  completed  survey  and  plans  for  the  aqueduct  to 
be  constructed  over  Green  Itiver.  through  which  the 
water  of  Hennepin  canal  will  flow  over  river.  The 
aqueduct  will  be  500  ft.  in  length,  built  on  pillars  In 
the  water,  being  on  the  form  of  the  bridge.  The  wa- 
terway will  be  of  concrete,  80  ft.  wide  at  top.  60  ft. 
at  base,  and  in  depth  will  be  9  ft. 

Baltimore,  Ud. — The  following  are  reported  to  be 
lowest  bids  opened  on  June  4  by  the  Light  House 
Engr,.  Baltimore:  For  construction  of  light  bouse, 
Che  Foundation  &  Constr.  Co.,  of  New  York,  N.  Y.. 
for  $198,760,  and  for  the  metal  work,  the  Atlanta 
Machine   Wks.,    $27,973. 

Detroit,  Mich. — A  press  report  states  that  Maj.  W. 
II.  Bixby,  of  Detroit,  Engr.  ll.  S.  A.,  is  completing 
plans  for  the  construction  of  a  ship  canal  for  St.  (Jlalr 
Hats :  $300,000  Is  available  for  the  work. 

/■'(.  Hradi/,  A/r7i.— Maj.  W.  H.  Miller,  V.h.  Q.  M., 
Chicago,  111.,  writes  that  contracts  have  been  awarded 
as  follows  tor  work  at  Ft.  Brady,  Mich.  :  To  .Michael 
J.  Shirley  and  Louis  J.  Le  Blanc,  Sault  Ste.  .Marie, 
.Mich.,  for  construction  and  gas  piping  of  2  double 
barrack  buildings;  to  P.  J.  McGuIre,  Sault  Ste.  .Marie. 
.Mich.,  for  plumbing;  to  Harris  &  Algor.  Philadelphia. 
Pa.,  for  healing,  and  to  Cuthbert  &  Black.  Chlcag.i, 
111.,  for  wiring  for  electric  lighting. 

(hand  Kaiiid.i.  Mich. — The  following  bids  for  con- 
struction of  steel  hull  and  cabin  for  a  suction  dredge, 
improving  Grand  River.  Mich.,  were  opened  June  5  by 
Lieut.-Col.  M.  B.  Adams.  Corps  Engrs..  (i.  S.  A.  :  Thos. 
Johnston.  Ferrvsburg.  Mich..  $21,000;  Manitowoc  Dry 
Dock  Co..  Manitowoc.  Wis..  $'29,095  ;  Geo.  Warrington. 
Chicago,  III..  $46.4.50;  The  American  Shipbuilding  Co.. 
Cleveland.    O..   $48,500. 

Duluth.  Minn. — The  following  bids  were  opened  May 
29  by  Maj.  Lansing  H.  Heach.  Corps  Engrs..  V.  S.  A., 
for  furnishing  43.000  cu.  yds.  of  (a)  broken  stone  or 
(6>  pebbles  (amount  proposed  to  be  expended  o-i  this 
work  about  $50.0001.  price  given  per  cu.  yd.:  Dnintb 
Crushed  Stone  Co..  Duluth,  «,  $1,55.  Kettle  River 
Quarries  Co..  Minneapolis,  ii.  $1.50  and  $2.  Geo.  A. 
Wieland.  Duhilh.  Ii.  Sl.o3i/j  and  $1.08  i/i  (awarded  con 
nact  lo  be  delivered  on  stock  pile  at  Superbir  Entry. 
Wis  )  Whitney  Bros..  West  Superior.  Wis.,  h,  $1..50 
and  »J.75. 


Ft.  Shaw,  Mont. — The  lowest  hid  opened  by  the 
Dept.  of  Interior  at  Washington,  D.  C.  May  29,  for 
water  works  and  a  sewerage  system  at  Ft.  Shaw,  Is 
stated  to  have  been  submitted  by  W.  D.  Lovell,  of 
Des  Moines,  la.,  at  $13,102. 

Ft.  ilott,  N.  ,1. — Bids  are  wanted  June  16  for  fur- 
nishing and  installing  2  cisterns.  Address  Quarter- 
master, Ft.  Mott. 

Watervlivt,  N.  Y. — Bids  are  wanted  July  6  for  fur- 
nishing Iron,  steel,  etc.,  during  year  ending  June  30, 
1904.  Lieut.-Col.  Chas.  Shaler,  Comdg.  Watervllet 
Arsenal. 

Ellis  Island,  N.  Y. — Bids  are  wanted  June  18  for 
furnishing  engineers,  plumbers  and  electrical  supplies, 
etc..  required  at  the  Kills  Island  Imtnigration  Station 
during  the  fiscal  year  commencing  July  1.  1904.  Wm. 
Williams.  (Jomr.   of  Immigration. 

Srrnntttu,  Pa. — Tile  following  bids  were  opened  at 
Washington,  D.  C.,  June  4,  for  the  construction  (In- 
cliullng  plumbing  and  heating  appaiatus)  of  the  II.  S. 
Post  Ottice,  etc.,  extension  at  Sci-anton.  Pa.  :  Mattliew 
Stiiip.  $84,820;  Conrad  Schroeder.  $7.s.434 ;  M.  J. 
Ruddy.  $85,085;  E.  S.  Wllkins.  $88,178;  Woelkins  & 
Berham.  $93,100;  Congress  Constr.  Co..  Chicago,  111., 
$102.:193.  Bidders  of  Scranton,  unless  otherwise  men- 
tioned. • 

Philadelphia,  Pa. — Bids  will  be  received  June  10 
at  the  ISoreau  of  Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  material  and  re- 
pairing buildings  at  naval  hospital,  Philadelphia.'  A. 
S.  Kennv.  Paymaster-Gen..  U.  S.  N.,  Washington, 
D.  C. 

Ncieiiort,  R.  I. — Bids  are  wanted  Juiu'  10  at  the 
Bureau  of  Supplies  and  Accoimts,  Navy  Dept.,  Wash- 
ington, D.  C,  for  constructing  retaining  wall  at  naval 
training  station,  Newport.  A.  S.  Kenny,  Paymaster- 
Gen.,  U.   S.   N.,  Washington,  D.  C. 

Ft.  Greble,  R.  I. — Bids  will  be  received  by  Con- 
structing t^.  M.,  including  plumbing,  heating  and  wir- 
ing 2  frame  additions  to  barrack  at  Ft.  Greble,  as  ad- 
vertised  in    The  Engineering  Record. 

(.'apt.  Thos.  11.  Slavens,  Q.  .M.,  U.  S.  A.,  Newport, 
writes  that  the  contract  for  cutting  oft  short  leg  and 
extending  long  leg  of  underground  brick  gathering 
canal  at  Ft.  Greble.  R.  I.  (bids  opened  June  3)  has 
been  awardtd  to  Unrling  &  Slade,  78  Bedford  St.,  Fall 
Itiver,   Mass..  for   $2,195. 

Ft.  Clark,  Tex. — Bids  will  be  received  June  19  by 
Ch.  Quartermaster,  San  Antonio,  for  constructing  post 
exchange  building  and  gymnasium  at   this  post. 

Waco,  Tex. — Bids  are  wanted  July  8  for  construct- 
ing (Including  plumbing,  heating  apparatus,  electric 
wiring)  the  extension  of  the  U.  S.  Court  House.  Post 
Office,  etc..  at  Waco.  Jas.  Knox  Taylor.  Superv. 
Archt.,   Washington,   D.    C. 

Ft.  DouylUK.  I  tall. — Bids  are  wanted  Jui.v.  17  for 
constructing  water  works,  stwer  system,  roads  and 
walks  at  this  post,  .\ddress  Constructing  Quarter- 
master.  512   Dooly   lilclg..   Salt  Lake  City. 

Ft.  Myer,  Va. — Wm.  H.  McCray,  of  Washlugton. 
D.  C,  is  stated  to  have  secured  the  contract  to  erect 
a  gymnasium  at  Ft.   Myer.  for  .$:!9,888. 

.\orfolk,  Va. — Bids  are  wanted  July  25  by  Mordecai 
T.  Endicott,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy 
Dept..  Washington,  D.  C,  for  constructing  a  concrete 
granite'  dry  dock,  exclusive  of  pumping  plant  and 
caisson,  at  the  navy  yard,  Norfolk ;  cost  of  entire 
work    not  to  exceed  $1,200,000. 

Ft.  taiicy.  Wash. — Capt.  Geo.  H.  Penrose.  Q.  M.. 
V.  S.  .\..  writes  that  the  contract  for  constructing  and 
the  plumbing,  heating  and  electric  wiring  of  buildings 
at  this  post  (bids  opened  May  11)  was  awarded  on 
June  1  to  Alfred  W.  Burrell.  of  Oakland.  Cal..  for 
.$70,802. 

Vancouver  Barracks.  Wash. — According  to  press  re- 
ports bids  ()pened  June  1  for  the  erection  of  a  gymna- 
sium and  post  exchange  have  been  rejected,  as  all 
were  In  excess  of  the  appropriation  which  Is  $40,000. 
New  bids  will  be  received.     F.  II.   Hathaway,  (,'h.  Q.  M. 

Milieaukee,  Wis. — Maj.  J.  ii.  Warren.  Corps  Engrs.. 
U.  S.  A.,  writes  that  the  lowest  bid  opened  on  Jiuie 
3  for  building  pile  revetment  at  Two  Rivers  Harbor, 
was  submitted  by  Frankman  Bros.  &  Morris,  of  St. 
Paul,  Minn.,  for  $16,314. 

Nhoshune  Agency.  Wyo. — W.  A.  Jones.  t?omr.  In- 
dian Affairs.  Wasliingtou.  D.  ('..  writes  that  all  bids 
received  May  18  for  furnishing  material  for  construct- 
ing power  house  and  moving  machinery  at  Shoshone 
School,  have  bten  njected. 

Ft.  D.  A.  Kusselt,  Wyo. — Bids  will  be  received  by 
Capt.  W.  S.  Scott.  Constructing  Q.  M.,  Cheyenne,  until 
July  9  for  constructing  about  11,000  ft.  of  12-In.  Irri- 
gating conduit  from  (.'heycnne  city's  gate  house  on 
Crow  Creek,  to  the  head  of  the  irrigating  system  at 
Ft.  D.   A.  Rus.sell. 

NEW    INDUSTRIAL    PLANTS. 

The  Weller  Rolling  Mill  &  Forge  Co..  Annlston. 
Ala.,  contemplates  adding  a  forge  plant  to  its  rolling 
mill   In   the  near   future. 

Tile  Southern  Sewer  Pipe  Co..  Birmingham.  Ala., 
has  let  contract  to  J.  M.  Morgan  &  Co..  Birmingham, 
for  a  3-story.  90x300  ft.  bidlding.  to  replace  that  re 
cently  burned.  The  new  plant  will  be  about  one-third 
larger  than  the  old.  The  co.upany  is  in  the  marker 
for  pulleys,  shafting.  l)eltlug.  boiler  feed  pump,  power 
elevator,    conve.vors,    etc. 

The  Ideal  Cash  Register  (,'o..  Bound  Brook.  N.  J., 
contemplates  erecting  a  new  building  in  connection 
with  its  present  plant.  The  present  power  plant  is 
sufficient. 

The  Penn  Facing  Mills  Co..  Irwin.  Pa.,  will  rebuild 
its  plant  recently  burned.  The  size  of  the  building 
will  be  not  less  than  100x50  ft.  If  a  new  site  Is  se- 
cured,  a   150-11. -P.   engine   will   be   required. 

Schofield.  Msison  &  Co..  Philadetphla,  Pa.,  are  erect- 
ing a  4-story  and  basement,  58x65-ft.  building.  Elec- 
tric power  will  be  used. 

The    Dlllon-(irlswold    Wire    Co..    Sterling.    Hi.,    con- 
templates  using   some   of    Its    water   power    on     Kock  ■ 
River    to    generate    electricity    to    be    used    as    motive 
power   in    its  works. 

The  Hartsville.  S.  C.  Cotton  Mill  will  increase  its 
capital  stock  from  $2,50.000  to  $.500,000.  and  biilil 
a  4  storv.  140xl30-ft.  addition.  The  companv  will 
probablv  add  15.000  to  20.000  spindles  and  complement 
of  looms.  C.  C.  Twitty,  Pres.  &  Treas.  ;  J.  E.  SIrrlne. 
Greenville,  S.  C,  Hngr.  In  Charge. 


The  Tlpp  Building  &  Mfg.  Co.,  Tippecanoe  City.  U.. 
Intends  to  erect  a  60xl50-ft.  and  a  2-8tory,  60xl00-ft. 
building  to  replace  those  recently  burned.  A  125- 
H.-P.  engine  and  new  woodworking  machinery  will  be 
Installed. 

The  directors  of  the  Woodward,  Ala.,  Iron  Co.  have 
authorized  the  building  of  a  new  furnace  plant. 

The  Louisville.  Ky.,  Tin  &  Stove  Co.  contemplates 
erecting  a  new  plant. 

E.  W.  Jackson,  Harrisonburg,  Va.,  writes  that  a 
stock  company  Is  being  organized  for  the  erection  of 
a  shale  brick  plant,  including  making  paving  block, 
flreproofing,  electric  conduit  and  building  brick  on  the 
land  of  the  Chesapeake  Western  Co.  at  Stokesville,  Va. 

The  Walker  Veneer  &  Panel  Works,  Alpi-na,  Mich., 
will  erect  a  1 2."ix:!iio  ft.  plant  at  (Jrand  .Vlarals.  .Mich. 
I'ower  plant  has  been  ordered. 

The  Hays  Mfg.  Co..  Erie.  Pa.,  umker  of  water  and 
gas  specialties,  is  considering  the  erection  of  a  lU'W 
plant  to  Include  a  2-story  and  basement.  00<200  fi. 
machine  shop,  a  70x175  ft.  foundry  and  a  40xCK)  ft 
power  house,  of  stecj,  concrete  and  brick.  F.  Felkel 
Pittsburg,  Archt. 

The  Mississippi  Textile  Novelty  Co..  Magnolia,  .Miss., 
will  probably  Install  electric  motors  for  driving  25 
looms,   requiring  about  20-II.-P. 

The  Franklin  Brick  Co.,  Columbus,  (>.,  expects  lo 
install  a  brick  plant  of  not  less  than  100,000  dailv 
capacity.  An  tugiue  of  not  Ims  than  'J.")!)  II. -P  anil 
two  boilers  of  not  less  than  150  H.-P.  each  will  b- 
installed. 

The  Louisville,  Ky.,  Portland  Cement  Co.  will  erect 
a  plant  near  Louisville  to  have  a  dallv  capacity  of 
800  bbls.  I'eter  Arlund  &  Co.,  Louisville,  have  charge 
of   the  enterprise. 

The  Leger,  OUIa.  T..  Mill  Co.  will  erect  mills  at 
Leger,  Chester,  and  Eldorado,  Okla.  T. 

The  Cleveland  Automatic  Stoker  Co.,  Toledo.  O.. 
will  probably  double  the  size  of  Its  plant  In  the  near 
future. 

The  Racine,  Wis.,  Boat  Mfg.  Co.  will  build  a  larger 
plant  to  replace  the  plant  recently  destroyed  by  fire. 

The  American  Frog  &  Mfg.  Co.,  New  England  BIdg., 
Kansas  City,  Mo.,  will  erect  buildings  to  cover  about 
100,000  sq.  ft.,  including  a  lOOilSO-ft.  machinery  and 
erecting  department  of  steel  and  brick,  equipped  with 
a  10-ton  electric  overhead  traveling  crane ;  a  50x100- 
ft.  brass  foundry  of  10  tons  capacity,  of  steel  and 
brick  ;  a  100x200-ft.  iron  foundry  of  50  tons  capacity, 
of  structural  steel,  equipped  with  a  10  ton  electric 
overhead  traveliiig  crane ;  a  forge  shop  of  steel,  100 
ft.  square,  20x50-ft.  engine  room ;  30x50  ft.  boiler 
room ;  fuel  storage  of  brick  and  steel,  50  ft.  square ; 
40x50  ft.  pattern  shop  of  steel  and  brick ;  pattern  stor- 
age of  steel  and  brick,  00  ft.  S(iuare ;  2  story,  lOOx 
200-ft.  store-room  and  office  building  of  steel  and 
brick.  The  equipment  will  Include  a  2.50-11. -P.  high- 
speed automatic  engine  direct-connected  to  a  175-Kw 
generator,  two  150-H.-P.  tubular  boilers,  iron  forming 
machinery,  hammers,  etc.  All  machine  tools  will  be 
electrically  driven. 

The  Anchor  Duck  Mills,  Rome.  Ga.,  will  add  another 
story   to  one  of  their   buildings,   which    is    100x80  ft 
and  expect  to  install  a  power  plant  of  about  .300  II  -P 
capacity. 

MISCELLANEOUS. 

Clayton.  .!/«. — It  Is  stated  that  bids  are  wanted 
June  10  for  constructing  a  water  and  electric  light 
plant.     J.   S.   Williams.   Mayor. 

Winder.  Ou. — It  Is  stated  that  bids  are  wanted  until 
about  July  10  for  erecting  an  electric  light  plant,  to 
be  operated  by  steam  and  to  have  a  ca|)acilv  of  3o 
arc  and  500  Incandescent  lights.  Estimated  cost 
$10,000.     A.  A.   Camp,  .Mayor. 

Peoria,  III. — Erza  F.  Parker  and  S.  P.  Hart,  of 
Peoria,  are  reported  to  have  been  appointed  as  Comrs. 
by  the  Fond  du  Lac  Comn.  to  investigate  the  matter 
of  reclaiming  land  along  Illinois  River  In  Tazewell 
County,  opposite  Peoria. 

Tiplon.  /«(/ -  Hids  will  be  received  June  16  by  T. 
W.  Longfe  low.  Co.  .Kni..  for  constru<tlng  ditch  .\o. 
288,  known  as  Jolm    Funko  et  al.  ditcb. 

Baltimore,  Md.^A  press  report  states  that  the 
Northern  Central  Ry.  Co.  Is  receiving  bids  for  a  new- 
pier  at  Canton.  Baltimore.  The  pier  will  have  4 
tracks,  will  be  52  ft.  wide  and  800  ft.  long,  and  cost 
about  $70,000.      H.   W.   Kapp,  Dlv.   Supt.,  Baltimore. 

Boston,  Mass. — Fred.  N.  Wales,  Clk.  Harbor  &  Land 
Comrs.,  writes  that  no  bids  were  received  on  June 
4  for  dredging  Bass  River,  approximately  15,000  cu. 
yds, 

Brooklyn,  X.  Y. — Bids  will  be  received  June  18  by 
Wm.  R.  Wlllcox.  Chmn,  Hd.  of  Park  Comrs..  N.  Y. 
City,  tor  constructing  rustic  boundary  wall  at  Sunset 
I'ark. 

Xew  York.  N.   Y. — Bids  will  be  received  June  18  by 
the  Bd.  of  Park  Comrs.  for  furnishing  and  delivering 
5. (100  cu.  yds.  broken  stone  of  trap  rock  and  3.000  cu. 
yds.  screenings  of  trap  rock,    in   Bronx   and  Van  Corl 
landt    Parks.      Wm.    R.    Willcox.    Chmn. 

Bids   will  be  received  June  23  bv  Jacob  .-4.  Cantor. 
Boro.    Pres..   for  installing  gas  and  electric   light  Jix 
tures;  also  combination  gas  and  electric  light  fixtures 
nt  the  City  Hall. 

Ilorseheads.  N.  Y. — Bids  are  wanted  by  the  Village 
Bd.  of  Trus.  for  furnishing  the  village  with  water  and 
light,      .\ddress  R.  (i.   Eisenhart.  Village  Pres. 

( ohocs.  N.  Y. — Bids  will  be  received  June  20  by 
.Miller  Hay.  l^lty  Chamberlain,  for  $118,270  public 
improvement   lionds. 

Syracuse,  N.  Y. — Bids  are  wanted  June  16  for  $171,- 
000  local  ImprovemeBt  bonds.  E.  .1.  Klack,  (."Ity 
Compt. 

I'ittsbnry.  Pa. — R.  .1.  Cunningham.  Controller, 
writes  that  the  contract  for  furnishing  about  3.000 
bbls.  cement  (bids  opened  June  II  has  been  awarded 
to  .Murray  Bros.,  of  .\llegheny.  at  $2.:W  per  bbl. 

DUSINESS  NOTES. 

The  ge'neral  offices  of  the  American  Stoker  Co.  have 
!:ten  removed   from   .Vevv  York  to  Erie.  I'a. 

The  Ridgway.  Pa..  .Machine  Tool  Co.  is  completing' 
its  plant,  which  has  tteen  under  construction  for  th« 
past  year.  ' 
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Tbe  Coffin  VBlve  Ca,  Boston,  has  recently  been 
awarded  a  contract  for  eight  SrlO-ft.  sluice  gates  for 
au  irrigatiOD  plant  operated  bv  the  Twin  Falls  Land 
i  Water  Company  at  Twin  Falls,  Idaho.  The  special 
feature  worthy  of  mention  In  regard  to  this  contract 
is  that  the  gates  are  to  l>e  operated  by  one  man  under 
a    head   of   70   ft. 

The  Merrell  Mfg.  Co.,  Toledo,  C,  maker  of  pipe 
threading  and  cutting  machinery.  Is  building  a  120x 
soft,  foundry  to  be  run  from  its  present  power  plant. 
Machinery  has  been  ordered. 

The  rittsburg.  Fa.,  I"iping  and  Equipment  Co.  has 
been  oreaniied  bv  t!eo.  11.  l>anner.  Chas.  K.  Rail  and 
Jos.  K.  Smith,  who  have  severed  their  connection  with 
the  Best  Mfg.  Co.  The  new  company  will  conduct  a 
general  pipe  fitting,  pipe  bending  and  machine  shop 
business  and  supply  brass  and  bronze  castings  for 
blast  furnaces,  rolling  mills,  etc.  The  offices  are  at 
1111-12  Westlnghouse  Bldg.  and  the  works  at  3oth 
and    Smallman    Su.,   Pittsburg. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders :  Tawas  Sugar  Co.,  East 
Tawas,  Mich.,  two  150-H.-P.  self-oiling  engines  direct- 
connected  to  Crocker-Wheeler  generators ;  Owosso, 
Mich.,  Sugar  Co.,  two  150-H.-P.  self-oiling  engines  di- 
rect-connected to  Crocker-Wheeler  generators. 

The  Ransome  &  Smith  Co.,  11  Broadway,  New 
York,  has  Wen  awarded  contract  for  a  3-story  and 
basement,  aoOxOOft.  factory  building  of  reinforced 
concrete  construction  for  the  Kelly  &  Jones  Co., 
Greensburg,  Pa. 

The  Buffalo  Steam  Pomp  Co.,  whose  works  are  at 
North  Tonawanda.  has  been  purchased  by  William  F. 
and  Henrv  W.  Wendt,  who  are  also  owners  of  the 
Buffalo  Forge  Co.  and  the  Geo.  L.  Squler  Mfg.  Co. 
The  North  Tonawanda  works  of  the  steam  pump  com- 
pany are  to  be  continued  as  heretofore,  and  the  main 
offices  will  be  in  Buffalo. 

A  contract  for  furnishing  seven  140,000-lb.  smelt- 
ing blowers  for  the  Cerro  de  Pasco,  Peru,  Mining  Com- 
pany, has  been  awarded  to  the  P.  H.  &  F.  M.  Boots 
Co.,  120  Liberty  St.,  New  York,  whose  home  office 
is  at  Connersvliie,  Ind.  This  is  said  to  be'  the  larg- 
est single  order  for  smelling  blowers,  or  any  kind  of 
pressure  blowerSf  ever  awarded,  and  was  placed 
through  the  office  of  frank  Klepetko,  consulting  engi- 
neer, 8-10  Bridge  St.,  New  York. 

The  St.  Mary's  Portland  Cement  Co.,  Ltd.,  St. 
Mary's,  Ont.,  which  has  been  incorporated  with  J.  J. 
Crabbe,  Prea. ;  J.  .1.  Main  and  Thos.  Bryce,  Vice-Pres- 
idents: T.  11.  Hamilton,  Jos.  Wright,  all  of  Toronto; 
B.  B.  Hall,  Peterboro;  J.  M.  Staebler,  Berlin;  H.  B. 
Harrison.  Owen  Sound ;  N.  W.  Tovell,  Toronto,  Is 
distributing  a  prospectus  obtainable  from  the  Secre- 
tary-Treasurer, Ambrose  Kent,  5  Richmond  St.  West, 
Toronto. 

The  Plunger'  Elevator  Co.  has  sold,  through  its  New 
York  office,  IDti  Fifth  Ave.,  three  elevators  to  the 
Aetna  F'ire   Insurance  Co.,  of  Hartford,  Conn. 

The  Carolina  Steel  Bridge  &  Construction  Co.,  Bur- 
lington, .\.  <'.,  reports  having  closed  the  following  con- 
tracts :  Bridge  over  Haw  River,  Alamance  Co.,  N.  C, 
J12,000;  bridge  over  Abbott's  Creek,  Davidson  Co., 
N.  C,  $11,125 ;  bridge  over  Smith  River,  Rocking- 
ham Co.,  N.  C,  ;f0,810 ;  2  bridges  in  Randolph  Co., 
N.  C,  *7,400 :  120ft.  span  for  Durham  &  Charlotte 
Ry.  Co.,  $8,000;  bridge  at  Pacolet,  S.  C,  $3,287; 
bridge  In  Harris  Co.,  Tex.,  |7,000  ;  the  Frisco  system, 
$375,000  worth  of  work  aggregating  about  6,000  tons  ; 
steel  work  for  the  Fort  Smith,  Ark.,  post  office  build- 
ing: roof  trusses  for  the  Southern  R.  R.  Co.'s  shop 
buildings  at  Atlanta,  Ga. ;  three  spans  for  Danville  & 
Western  R.  R.  Co. ;  steel  draw  bridge  at  Lake  Charles, 
Iji.,  and  a  150-ft.  span  for  Lee  County,  S.  C,  besides 
several  bridges  for  contractors  In  Texas. 

PROPOSALS  OPEN. 

Kids  See  Eug. 

Close.  WATER  WORKS.  Record. 

Jun.  15.   Pipe,  etc.,  Sioux  City,  la Jun.  13 

Jun.  15.   Coopersburg,  Pa.,  Adv.   Jun.  6 Jun.    ti 

Jun.  lo.  South    Dcerfleld,    Mass Jun.    6 

•\dv.  June  6,  13. 

Jun.  15.  Great  Falls,  Mont May  30 

Jun.  15.  Tacoma,  Wash May  30 

Jun.  15.  North  Tonawanda,  N.  Y May  23 

Adv.  May  23  to  Jnn.  6. 

Jun.  16.  Clayton.   Ala Jun.  13 

Jun.  16.  Meadville,    Pa Jun.  13 

Jun.  16.  Brooklyn,   N.   Y Jun.  13 

Jun.  16.  Wanugh,  L.  I.,  N.  Y Jun.    0 

Jun.  18.  Mains,    Brooklyn,   N.    Y May  30 

Jun.  18.  Pipe,   Brooklyn,   N.   Y Jun.  13 

Jun.  18.  New  Brighton,  S.  I.,  N.  Y Jun.  13 

Jun.  18.  Long  Island  City,  L.  1.,  N.  Y Jun.  13 

Jun.  18.  New    York,   N.    Y Jun.  13 

Jun.  18.   Brooklyn,    N.    Y May  30 

Jun.  20.   Pipe.    Washington,   D.  C,  Adv.  Jun.  13  .Jun.  13 
Jun.  20.  Oakland  City,  Ind.,  Adv. May  30,Jun.  6. May  30 

Jun.  22.   Pittsburg.    Pa Jun.  13 

Jun. '23.  Gouvemeur,  N.  Y.,  Adv.  Jun.  6,  13...  Jun.    6 

Jun.  24.   Maxwell,    la Jun.  13 

Jun.  25.   Port  Arthur    Ont Jun.  13 

Jun.  25.  Niagara  Falls,  Ont.,  Adv.  Jun.  6,  13..  Jun.    6 
Jun.  27.  Erie,  Pa.   (2  Prop.).  Adv.  Jun.  6,  13.. Jun.    0 

Jnn.  —  Pump,  Niagara  Falls,  Ont May    U 

Jul.     1.  Pump,  etc.,  Sioux  City,  la Jun.  13 

Jul.     1.  West  Point,  Va May  23 

Jul.     5.  Sacramento,  Cal.,  Adv.   Jun.  13 Jun.  13 

Jul.     7.  Reading,  Pa.,  Adv..  Jun.  6,  13 Jun.    6 

Jul.    —  West  Hkncbester,  O May  30 

Jul.  15.  Irrlg.  Work,  Reno,  Nev.,  Adv.  Jun.  13.  Jun.  13 

Jul.  15.  Halsted.  Minn May  30 

— Horseheads,   N.  Y Jun.  1 3 

SEWEBAOB  AND  SEWAGE  DISPOSAL. 

Jun.  15.  Depew,    N.    Y Jun.  13 

Jun.    15.  Johnstown,   N.    Y May  30 

Jun.  15.  Burlington,  la.    (2  Prop.) .May  16 

Adv.  May  .30  to  Jun.  13. 

Jun.  16.  Luvemc.    Minn Jun.  l."! 

Jun.  16.  New  York,  N.  Y Jun.  13 

Jun.  17.  Hartford.    Conn Jun.  13 

Jun.  17.  Brooklyn,    N.    Y Jun.    6 

Jnn.  18.  Houghton,   Mich Jnn.  13 

Jun.  18.  Frankford,   Ind Jun.  13 

Jun.  18.  Brooklyn,    N.    Y Jun.  13 

Jun.  18.  Cincinnati.  O Jun.    6 

Jun.  18.  Ingram.  Pa Jun.    6 

Jun.  20.   Paris,   III Jun.  13 

Jnn.  20.  Washington.  D.    C May  16 

AOr.,  liey  14  to  Jnn.  13. 


Jun.  22. 
Jun.  2'2. 
Jun.  22. 
Jun.  23. 
Jun.  24. 
Jun.  24. 
Jun.  25. 
Jun.  26. 
Jun.  26. 

Jun.  27. 
Jun.  29. 
Jun.  — 
Jun.  — ■ 
Jul.     1. 

Jul.  13. 
Jul.     20. 

Jun.  15. 

Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  17. 
Jun.  18. 
Jun.  18. 
Jun.  20. 
Jun.  20. 
Jun.  22. 
Jun.  22. 
Jun.  22. 
Jun.  22. 
Jun.  22. 
Jun.  25. 
Jun.  27. 
Jun.  30. 
Jul.  1. 
Jul..  .1. 
Jul.  1. 
Jul.  10. 

Jun.  15. 
Jun.  15. 
Jun.  15. 
Jun.  15. 
Jun.  15. 

.run.  15. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 

Jun.  17. 
Jun.  17. 
Jun.  18. 
Jun.  18. 
Jun.  IS. 
Jun.  IS. 
Jun.  18. 
Jun.  18. 
Jun.  18. 
Jun.  18. 
Jun.  19. 
Jun.  20. 
Jun.  20. 
Jun.  20. 
Jun.  20. 
Jun.  20. 
Jun.  20. 
Jun.  22. 
Jun.  22. 
Jun.  22. 
Jun.  22. 
Jun.  23. 
Jun.  23. 
Jnu.  23. 
Jun.  23. 
Jun.  24. 
Jun.  24. 
Jun.  25. 
Jun.  26. 
Jun.  26. 


Blaine,    Wash , . . .  Jun.  13 

Muncle,   Ind Jun.  13 

Winona,   Minn Jun.    6 

Rockford.  III.,  Adv.  Jun.   13 Jun.  13 

Jersey  Shore,   I'a.,  Adv.  Jun.  6,  13... Jun.    6 

Norrlstown,  Pa Jun.  13 

Port   Arthur,    Out Jun.  13 

Milton,  Pa Jun.  13 

Shreveport,    La May  30 

Adv.  May  30  to  Jun.  13. 

Delaware,   O Jun.  13 

Cincinnati,    O Jun.    6 

Little    Rock,     Ark May  30 

Ballard,  Wash May    9 

Geneva,   O May  30 

Greensboro,   N.   C May  30 

Wabash,    Ind Jun.  13 

I.  Atlanta,  Ga.,  Adv.  Jun.  13 Jun.  13 

BRIDGES. 

Burlington,    la May  16 

Adv.  May  30  to  Jun.  13. 

Kragnes,  Minn Jun.  13 

Montrose,    Pa Jun.  13 

Oneida     N.    Y Jun.  13 

Wabash,   Ind Jun.    6 

Indianapolis,    Ind Jun.  13 

Shreveport,   La May  30 

Lodl,    N.    J Jun.  13 

Marion,   Ind May  30 

Ashley,  Pa Jun.  13 

Mankato,  Minn Jun.  13 

Durham,    Kan Jun.  13 

Neport,   Ky Jun.    6 

Olivet,    S.    D May  16 

Columbus,    O Jun.    6 

Grand  Rapids,  Mich.,  Adv.  Jun.  6.... Jun.    6 

Plkevllle.  Kv Jun.  13 

Cleveland,    O Jun.  13 

Hartford,  Conn.,  Adv.   Jun.    13 Jun.  13 

Ottawa,   O Jun.    6 

Castlewood.   S.    D May    2 


Jun.  29 

Jun.  — 

Jul.  1 

Jul.  2 

Jul.  2 

Jul.  2 

Jul.  0 

Jul.  7 
Jul 


Jul.  13. 


Jun.  8. 
Jun.  8. 
Jun.  10. 
Jun.  15. 
Jun.  15. 
Jun.  15. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  17. 
Jun.  18. 
Jun.  23. 
Jun.  23. 

JUQ.    

Jun.  — 
Jul.  6. 
Jul.  7. 
Jul.  10. 
Sep.    1. 


Jun.  15. 
Jnn.  15. 
Jun.  15. 

Jun.  15, 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 
Jun.  16. 


PAVING  AND  ROADMAKING. 

Fltchburg.    Mass Jun.  13 

Oswego,   N.  Y Jun.    6 

Ansonia.  Conn Jun.    6 

freehold.    N.    J Jun.    6 

Burlington,    la May  16 

Adv.  M.>iy  30  to  Jun.   13. 

Neptune.   N.    J May  30 

Davenport,    la Jun.  13 

Bloomlngton,    Ind Jun.  13 

Brooktield,   Mo Jun.  13 

New   York,    N.    Y Jun.  13 

Trenton,    N.    J Jun.  13 

Camden,   N.    J .May  30 

Rensselaer,    N.    V May  30 

Adv.  May  30  to  Jun.  13. 

Louisville,   Ky Jun.  13 

Providence,    R.    I May  30 

Charlevoix,  Mich.,  Adv.  Juu.    13 Jun.  13 

Charlevoix.    Mich Jun.  13 

Long  Island  City,  L.   1..  N.  Y Jun.  13 

Buffalo.   N.    Y Jun.  13 

Brooklyn,    N.    Y .Tun.  13 

Terre  Haute,   Ind Jun.  13 

Edgewood,   Pa Jun.  13 

Cincinnati,    O Jun.    6 

Harrlsburg,    Pa Jun.  13 

Seviervllle,    Tenn Jun.  13 

Mollne,    111 Jun.  13 

Washington,  D.  C,  .\dv.  Jun.  13 Jun.  13 

Crownpoint,    Ind Jun,    6 

La  Crosse,  Wis Jun.    6 

Mt,  Holly,  N,  J Jun.    6 

Frederick,   Md Jun.  13 

Houston,    Tex Jun.  13 

Jasper,    Ind "May  30 

Bowling   Green,   O May  30 

Columbus,    O Jun.  13 

New    York,    N.    Y Jun.  13 

Hartford   City,    Ind Jun.  13 

La  Crosse,   Wis May  30 

Hoboken.    N.    J Jun.  13 

Cincinnati,  O May  30 

Anderson.  S.  C,  Adv.  Jun.   13 Jun.  13 

Indianapolis,    Ind Jun,    6 

Shreveport,    La May  30 

Adv.  Mav  30  to  Jun.   13. 

Cincinnati,  O Jun.    6 

Charlevoix,  Mich May  30 

Cleveland,   O .Tun.    6 

Oshkosh.    Wis Jun.  13 

Bryan.    O Jun,  13 

Roanoke,    Va , Jun,  13 

Niagara   Falls,   Out.,  Adv.  Juu.   13.... Jun.  13 

Versailles,    Ind Jun.  13 

Rensselaer,  Ind Jun.  13 

Wabash,    Ind Jun. .13 

Hamburg,    N.   Y Jun.  13 

POWER,  GAS  AND  ELECTKICII'V. 

Greene,    N.    Y May  30 

New  Orleans,  La May  23 

Ruston,  La May  30 

Vancouver,    B.    C Jun.    6 

Fergus    Falls,    Minn Jun.    6 

Vernal,    Utah    May  16 

Clayton,    Ala Jun.  13 

St.    Charles,   Minn Jun,  13 

Buhl,    Minn May  30 

Baltimore,  Md Jun.  13 

Portland,    Ore.,   Adv.  Apr.  18  to  May  2.  Apr.  18 

New  York,  N.  Y Jun.  13 

Grantsburg,   Wis Jun.  13 

Napoleon,   O May  16 

North  Yamklll,  Ore Apr.    4 

Salem,    Ore Jun.    6 

Miffllnburg,    Pa Jun.  13 

Winder,    Ga Jun.  13 

Corona,   Cal May  16 

Horseheads,    N.    Y Jun.  13 

Toronto.  Ont Jun.    6 

Caledonia,   Minn May  23 

GOVERNMENT  WORK. 

F't.   Iluachuca,  Ariz 

Ft.  Riley,  Kan.,  Adv.  Jun.  6,  13 
Washington.    D.    C 

Adv.  May  30,   Jun.  6. 

Norfolk,  Va.,  Adv.  May  23,  Juu.  6 

Philadelphia,   Pa 

Ft.  Mott,  N.  J 

Newport,    R.    I 

Washington,    D.    C 

Roads,  FT.  Caswell.  N.  C. 

Adv.  May  23,  30,  Jun,  13. 


,Jun,  13 
.Jun.  6 
.  May  30 


.  .  May  23 
.  .Jun.  13 
.  .Jun.  13 
.  .Jun.  13 
. .  May  30 
.  .  May  23 


Jun.  16.  Hospital,  Ft.  Caswell,  N.  C May  30 

Adv.  May  30,  Jun.  13. 

Jun.  16,  Alexandria,  Va.,  Adv.  May  16,  30 May  16 

Jun.  17.  Washington,   D.  C Jun,     6 

Jun.  17.     Saugatuck,  Mich May  23 

Adv.    May   23    to  Jun.   13. 

Jun.  18.  Ellis  Island,  N.  Y Jun.  13 

Jun.  1 8.  Boone,   la May  23 

Jun.  10.  Ft.   Preble,   Me.,   Adv.   Jnn.  13 Jun.  13 

Jun.  19.  Ft.   Clark,    Tex Jun.  13 

Jun.  19.  Ft.   Leavenworth,   Kan May  23 

Adv.    May   23   to  Juu.   13. 

Jt;n.  20.  Charleston,    S.    C May  30 

Jun.  22.  Washington,    D.    C Jun,  13 

Jun.  22.  Ft.  Ethan  Allen,  Vt.,  Adv.  Jun.  6,  13.  Jun.    0 

Jun.  22.  Ashland,    Wis Jun.    6 

Jun.  22.  Stillwater,  Minn.,  Adv.  May  23,  30, .  .May  23 
Jun,  22.  Baltimore,  Md May  23 

Adv,    May   23   to  Jun.   13. 
Jun.  22.  New    Haven,   Conn May  23 

Adv.    May   23   to  Jun.   13. 

Jun.  23.  Washington,    D.    C Jun.  13 

Jun.  23.  Chattanooga,  Tenn.,  Adv.  Jun.  13....  Jun.  13 

Jun.  23.  Ft.  D.   A.   Russell,   Wyo May  23 

Jun,  24,  Petoskey,    Mich May  30 

Adv,  May  30  to  Jun.  13. 
Jun.  24.  TompklnsvUle,  N.    Y May  23 

Adv.  May  23  to  Jun.  13. 
Jun.  25.  Ft.  Ethan  Allen,  Vt May  30 

Adv.  May  30  to  Jun.  13. 

Jun.  25.  LeadvlUe,    Colo May  23 

Jun,  26,   Philadelphia,  Pa Jun.    6 

Jun.  26.  Mobile,   Ala May  30 

Jun.  27.  Ft.  Greble.   R.    I.,   Adv.   Jun.   13 Jun.  13 

Jun.  27.   Chicago,  HI.,  Adv.  Jun.   6,   13 Jun.    6 

Jun.  27.  New  Orleans,  La May  30 

Jun.  30.  Philadelphia,  Pa May  16 

Adv.    May   16,  23,   Jun.    13. 

Jun.  30.  New  Orleans,  La..  Adv.  May  9.  10 May    9 

Jul.      1.  Memphis,  Tenn.,  Adv.  Juu.  6,   13 Jun.    6 

Jul.     1.  New  Orleans,   La Jun.    6 

Jul.     6.  Norwich,    Conn Jun.  13 

Jul.     6.  Benlcla.    Cal Jun.  13 

Jul.      6.  Watervliet,   N,   Y Jun.  13 

Jul.     7.  Johnson  City,  Tenn.,  Adv.  Jun.  13.  .  .  .Jun.  13 

Jul.     S.Waco,    Tex Jun.  13 

Jul.     9.  Ft.  .MePherson,  Ga.,  Adv.  Jun.  13.  ..  .Jun.  13 

Jul.  9.   Ft.    D.    A.    Russell,    Wyo Jun.  13 

Jul.  10.  New  York,  N.  Y,,  Adv.  .lun.   13 Jun.  13 

Jul.   14.  Winston,  N.  C,  Adv.  Jun.   13 Jun.  13 

Sep.  14.  Providence.  R.  I May  30 

Jul.   W  Ft.  Bradford,  R.  I Jun.  13 

Jul.   17.  Ft.    Douglas,    Utah Jun.  13 

Jul.   20.  National    Military    Home,    Kan Jun.  13 

Jul.   25.  Washington,    D.    C Jun.  13 

Jul.   25.  Norfolk.   Va Jun,  13 

BUILDINGS. 

Jun.  15.   School,    Brooklyn,    N.    \ Jun.    6 

Jun.  15.   Htg.  School,  Richmond,  S.   I..  N.   Y.  .  .Jun.    6 

Jun.  15.  Library,   Gloversvllle,    N.   Y Jun.    6 

Jun.  16.  Hospital,   National   Home,    Wis Jun,  13 

Jun,  16.  School,  Aberdeen,  S.  D Jun.  13 

Jun.  16.  Church,    Rockland,    Mich Jun.    6 

Jun.  16.  School,  Hempstead,  N.  Y.,  Adv. May  30. May  30 

Jun.  16.  Jail,  etc..  Two  Harbors,   Minn May  30 

Jun.  16.  School,  Bayonne,  N.  J May  30 

Jun,  16,  Hospital,   Los  Angeles,   Cal May  23 

Jun,  16.  School,  Bedford,  Ind May    2 

Jun,  17.   BIdgs.,  Brooklyn,  N.  Y Jun,  13 

Jun.  17.  Gymnasium,  etc..  Grand  Forks,  N,  D.  .Jun.    6 

Jun.  18.   Shelter   house.   Brooklyn,   N.    Y Jun.  13 

Jun.  18.   Put).    Bldg..  New  York,  N.   Y Jun.  13 

Jun.  18.   School.  Martins  Ferry,  O Jun,    6 

Jun,  18,   City   Hall,  etc.,   Hot  Springs.    Aik....Jun.     6 

Jun.  18.   School,  Dayton,  O May  30 

Jun.  18.   Pub.  Bldg..  Sandusky.  O May  2:( 

Jun.  19.   Station  house.    New  Y'ork.   N.   Y' Jun.  13 

Jun.  19.   School,  Chicago,  111 Jun,  13 

Jun.  20.   School,    Pine   City,    Minn,  .  ,     Jun.  13 

Jun.  20.  Bldg.,     Louisville,    Ky Jun,  13 

Jun,  20.   Pub.    Bldg.,   Baton   Rouge,   La Jun.  13 

Jun.  20.   School,   Orono,   Me Jun,  13 

Jun.  20.   Pub.  Bldg.,  Xenia,  O Jun.  13 

Jun.  20.   Hotel,   Baton  Rouge,  La Jun.    6 

Jun.  20.   School,    St,   Charles,    III Jun,     6 

Jun.  20.   Pub.   Bldg..  Providence,  R.   I Jun.     6 

Jun.  22.   School.   Brockton,   Mass Jun.  13 

Jun.  22.   Pub.   Bldg..    Stillwater,    Minn Jun.  13 

Jun.  22.   School,  New  York,  .\.  Y Jun.  13 

Jun.  22.   School,    Brooklyn.    N.    Y Jun.  13 

Jun.  22.   School,  New  Brighton,   S.  I.,  N.   Y....Jun.  13 

Jun.  22.   School.  Cleveland.  O Jun.     6 

Jun.  22.  Hospital,  New  York,  N,  Y Jun,    6 

Jun,  22.  Church,  Topeka,  Kan May  30 

Jun.  22.   Fire  Station,   Houston,  Tex May  1  n 

Jun.  23.   Court   house,    Yankton,    S.    D lun.  13 

Jun.  24.   Infirmary.    Dayton.    O Jun.    6 

Jun.  25.   HosiJ.    Boiler  Plant,    Indlauapi  lis.  Ind.  Jun.    6 

Adv.  Jun.  6,  13. 

Jun.  25.  Church,  Granville,  N.  Y' Jun.    6 

Jun.  27.   School,   Thaekery,   O Jun.  13 

Jun.  29.  School,  Glenvllle,  O Jun.    6 

Jun.  30.   School,    Mansfield,    O Jun.  13 

Jun.  30.  School,  Plalnview,  Minn Jun.    6 

Jun.  —  Hotel,    La    Crosse,    Wis Mav  23 

Jul.     1.   Police  Station,  Newark,   N.  J Jun.  13 

Jul.     1.  Bus.  Bldg..  Toledo,  O Jun.  13 

Jul.     1.  Library,  Blnghamton,  N,  Y Jun,    6 

Adv.  Jun.  6,  13. 

Jul.     1.  Court   house,  Boonvlile,    Ind May  30 

Jul.     1.  Court   house,  Carnesvllle,   Ga May  .30 

Jul.     2.   School,     Springfield,    O Jun.  13 

Jul.     8.  Jail,  Napoleon.  N.   D May    2 

Jul.  l.S.  Court  House,   La   Grange,  Ga May    9 

Jul.   15.  Court   house,    Boouevllle,    Ind Jun.  13 

Jul.   15.   School   plans.  Washington,  D.  C Jun.  13 

Jul.    —  Jail,    Jackson,    Miss Jun.    6 

MISCELLANEOUS. 

Jun.  15.   St.    Sprinkler,  etc.,   Albany,   N.  Y Jun.  13 

Jun.  15.  Dredging,  etc.,  New  York,  N.  Y Jun.    6 

Jun.  16.  Ditch,    Tipton,     Ind Jun.  13 

Jun.  16.   Dredging,  etc..   New  Y'ork,  N.   Y .Jun.    6 

Jun.  18.  Cement,    Boston,    Mass Jun.  13 

Jun.  18.  Broken  stone,  etc..  New  Y'ork,  N.  Y. .  .Jun.  13 

Jun.  18.  Wall.    Brooklyn,    N,    Y Jun.  13 

Jun.  22.  St.  Ry..  Sidney.  O Jun.    6 

Jun,  23.   Piles,  New  York,  N,  Y Jiui.  13 

Jun.  29.  Ditch,  Jefferson,  la Jun.    8 

Jun.  30.  R.  R.,  Denver,  Colo Jun.    6 

Jul.     7.   El.    Ry.,    San   Jose,    Cal Jun.  13 

Jul.    —  Levee,  West  Memphis,  Ark .Tun.    6 

Jul.    —  Removal  of  earth.  Camden.  N.  J May  30 

■  El.    Rv.    work,    Columbia,    Mo Mav  30 

Dec.  15.  R.  R.  "work,  Santiago  De  Chill,  Chill..  Jun.  13 
May    2,  '04.  R.  R.,  Oodsadatta,  So.  Australia.  .Feb.  21 
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The    American    Water-Works    Associa- 
tion. 


The  convention  of  the  American  Water- Works 
Association  at  Detroit  next  week  is  a  meeting 
which  should  be  attended  by  all  interested  in 
tfcc  water  supplies  of  our  cities.  There  is  no 
ome  branch  of  municipal  service  which  needs 
such  careful  attention  to-day  as  that  charged 
with  water  supply.  The  growth  of  our  urban 
population  has  been  so  rapid  that  the  quantity 
of  water  to  be  supplied  now  exceeds  the  ca- 
pacity of  the  works  in  many  places,  and  every 
time  a  fire  occurs  there  is  a  justifiable  com- 
plaint by  the  fire  department  of  a  deficient  sup- 
ply. The  quality  of  the  supply  for  most  com- 
munities has  also  deteriorated  because  of  the 
increase  in  both  the  number  of  residents  on  the 
water-sheds  and  the  quantity  of  sewage  dis- 
charged into  streams  by  upper  riparian  com- 
munities. The  loss  and  waste  of  the  water  have 
reached  such  proportions  that  the  works  are 
furnishing  at  times  a  supply  half  again  as  large 
as  there  is  any  reason  whatever  for  providing. 
These  are  some  of  the  problems  that  the  mem- 
bers of  the  American  Water- Works  Association 
must  solve. 

One  of  the  amusing  features  In  the  recent 
history  of  the  Association  has  been  the  ill-ad- 
vised attempts  to  turn  it  into  an  engineering 
organization.     It   is   nothing  of   the    kind   and 


should  not  be  so  considered.  Its  scope  covers 
in  a  broad  way  general  features  of  engineering, 
but  not  the  technical  details  of  the  specialist. 
Such  details  ought  to  be  left  for  discussion  at 
meetings  of  purely  engineering  societies.  The 
investigations  of  the  water  analyst  are  like- 
wise of  deep  moment  to  the  water-works  su- 
perintendent, but  the  methods  of  chemical 
and  biological  research  do  not  concern  him. 
The  design  of  pumping  machinery  is  not  in 
his  province  except  as  it  results  in  an  eco- 
nomical engine  when  finished.  In  a  word, 
the  superintendent  and  the  commissioner,  the 
men  for  whom  the  American  Water  Works 
Association  was  founded  and  has  been  con- 
ducted, are  executive  oflicials,  whose  desire 
for  technical  information  stops  with  broad  re- 
sults and  does  not  extend  to  details.  The 
management  of  pumping  stations,  the  preven- 
tion of  water  waste,  the  financial  administra- 
tion of  a  business  having  thousands  of  open 
accounts  with  people  who  are  ever  ready  with 
criticism,  are  subjects  just  as  important  to 
these  officers  as  the  design  of  the  works.  It 
is  ridiculous  to  criticize  an  association  with 
such  a  broad  scope  because  it  does  not  confine 
its  attention  to  one  part  of  its  field,  and  it  is 
unjust  for  members  who  do  nothing  toward 
making  its  proceedings  of  the  greatest  value 
to  complain  that  the  papers  are  of  little  value. 
In  such  an  organization  everyone  should  con- 
tribute, and  nobody  has  a  license  to  shirk  his 
duty  and  become  a  mere   spectator. 

If  the  members  of  the  Association  will  per- 
mit the  suggestion.  The  Engineering  Record 
desires  to  advise  them  to  consider  the  utility 
of  some  investigations  by  committees,  similar 
to  those  undertaken  by  various  organizations 
of  railway  oflicials.  The  reports  of  such  com- 
mittees are  often  of  the  greatest  value,  bring- 
ing together  in  concise  form  the  experience  of 
many  men  and  sometimes  suggesting  stand- 
ard designs  or  methods  of  work  which  prove 
widely  useful.    .' 

Among  the  subjects  on  which  committees 
might  gather  valuable  data  and  make  useful 
suggestions  are  the  following:  The  manage- 
ment of  pumping  stations.  Including  precau- 
tions to  be  taken  against  accident,  the  main- 
tenance of  machinery,  the  organization  of  the 
staff  and  the  keeping  of  records ;  the  manage- 
ment of  mechanical  and  sand  filter  plants,  the 
equipment  of  construction  and  repair  gangs,  the 
protection  of  hydrants  and  pipes  during  the 
winter,  methods  of  book-keeping,  and  specifi- 
cations for  supplies.  Careful  committee  work 
on  these  topics  during  the  next  year  should 
bring  together  a  body  of  information  from  all 
parts  of  the  country  that  will  make  the  1904 
convention  a  memorable  one  among  those  who 
attend  it  and  a  valuable  one  to  every  water- 
works official. 


Water  Analyses  of  National   Scope. 


Except  in  the  West  the  amount  of  water 
available  for  industrial  and  domestic  purposes 
in  any  district  is  already  pretty  well  known, 
thanks  very  largely  to  the  work  of  the  hydro- 
graphic  division  of  the  United  States  Geologi- 
cal Survey.  In  fact,  with  the  exception  of  un- 
derground supplies,  there  is  comparatively  little 
to  be  learned  about  the  general  distribution 
of  water  in  this  country,  speaking  in  a  broad 
way;  and  the  Survey  is  extending  the  scope  of 
its  investigations  so  rapidly  that  before  long  it 
is  probable  that  even  the  main  underground 
suppJ'es  of  the  country  will  be  fairly  well  in- 
dicated by  the  results  of  the  field  work  which 
it  has  lately  inaugurated.  The  quantity  of  the 
water  in  the  vicinity  of  a  proposed  industry  or 
village  needing  a  supply  is  often  a  much  less 


important  subject  than  the  quality  of  the  yield  . 
of  various  sources  that  are  available.  Up  to 
the  present  time  an  analytical  determination 
of  the  character  of  a  supply  has  been  a  matter 
of  80  much  expense  and  frequently  of  serious 
delay  that  the  work  of  the  chemist  has  not  been 
appreciated. 

The  analysis  of  water  is  a  matter  of  various 
manipulations  concerning  which  there  is  no 
standard  practice.  The  American  Public  Health 
Association  has  a  committee  which  has  been 
doing  excellent  work  in  bringing  order  out  of 
the  chaos  of  manifold  schemes  of  analytical 
work,  and  the  committee's  recommendations  are 
meeting  with  general  approval.  They  refer  main- 
ly, however,  to  the  careful  work  done  by  skilled 
men  in  well-equipped  laboratories,  and  It  Is  just 
as  well  that  this  process  of  standardization  has 
begun  with  the  full  analytical  methods.  But 
there  is  a  great  need  of  analytical  methods 
which  will  be  far  more  expeditious,  so  that  a 
qualitative  as  well  as  a  quantitative  survey  of 
a  watershed  will  be  a  matter  of  a  comparatively 
short  time.  This  is  the  more  desirable  because 
the  actual  results  of  an  analysis  itself  are  of 
trifling  value  except  when  interpreted  in  the 
light  of  a  full  knowledge  of  the  surroundings 
from  which  the  samples  were  taken.  No 
chemist  will  care  to  explain  the  significance  of 
his  analytical  results  on  the  basis  of  the  figures 
alone,  for  he  knows  that  he  cannot  do  so  safely, 
and  many  amusing  stories  are  told  of  the  ridic- 
ulous assertions  sometimes  made  by  analysts 
who  have  ventured  to  report  on  the  character 
of  the  water  they  examined  from  the  knowledge 
given  by  their  laboratory  work  without  con- 
firmation by  information  concerning  the  source 
of  the  samples. 

For  these  reasons  the  Geological  Survey  has 
endeavored  to  enlist  eminent  analysts  through- 
out the  country  in  a  discussion  of  this  matter. 
A  widespread  correspondence  has  been  con- 
ducted to  ascertain  the  most  useful  determina- 
tions and  the  best  means  for  obtaining  quick 
and  approximately  accurate  results.  When 
these  reports  are  all  collated,  a  scheme  will  be 
proposed  by  which  large  watersheds  can  be 
surveyed  chemically  and  biologically  at  a  rea- 
sonable expense.  The  inquiries  cover  both 
organic  and  inorganic  determinations  so  that 
the  work  will  be  as  valuable  to  communities 
seeking  information  about  possible  sources  of 
domestic  water  supplies  as  to  industrial  estab- 
lishments and  similar  business  corporations, 
who  are  vitally  interested  in  obtaining  water 
which  will  be  useful  for  boiler  purposes  or  for 
various  uses  in  their  manufacturing  operations. 
When  the  amount  of  money  is  considered  that 
is  lost  annually  by  railways,  to  mention  but  a 
single  interest,  through  the  use  of  water  which 
is  hard  on  the  boilers  of  the  locomotives,  it  is 
evident  that  this  new  line  of  investigation  of 
the  Survey  may  be  confidently  expected  to  yield 
results  of  great  practical  value.  Moreover, 
if  the  analytical  methods  which  are  finally 
adopted  are  as  simple  and  reliable  as  it  seems 
probable  they  will  be,  the  engineer  will  be 
able  to  do  much  of  his  preliminary  analytical 
work  himself,  at  the  spot  where  the  samples  are 
taken.  This  is  particularly  desirable  in  con- 
nection with  waters  which  contain  much  or- 
ganic matter  and'  is  almost  essential  in  sewage 
analysis  for  some  purposes,  as  Dr.  Rideal  has 
pointed  out  in  his  well-known  treatise  on  the 
subject  of  sewage  disposal.  These  short  and 
approximate  analytical  methods  will  not  take 
the  place  of  the  more  refined  work  of  the 
chemist,  but  there  is  the  same  useful  place  for 
them  that  there  is  for  the  rough  fireside  assay 
of  the  mining  prospector.  His  assay  is  an  in- 
dication of  value,  but  by  no  means  a  final  cri- 
terion. 
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The  Detroit  Water  Works. 

A  Short  History  Compiled  and  Written  by  Clarence  W. 

Uubkell.  Assoc.  M.  Am.  Soc.  C.  E..  and  Civil  Engineer 

t*   the   Board   of   Water    Commissioners. 


The  soil  underlying  the  city  is  an  impervious 
blue  clay  containing  occasional  striated  gran- 
ite koulders  and  enclosing  isolated  pockets  of 
sand,  sometimes  of  considerable  extent.  Close- 
grained  limestone  is  found  at  a  depth  of  70  to 
120  feet  below  the  river  surface.  In  this  soil 
there  are  no  springs,  and  the  small  streams 
■whick  originally  flowed  through  the  site  of  the 
city  were  never  suitable  for  water  supply. 
Shallow  wells  fill  With  surface  water  during  the 
wet  season  and  go  dry  in  summer,  making  them 
not  •mly  satisfactory  but 
also  unsanitary;  while  deep 
wells,  reaching  to  or  pene- 
trating rock,  are  either  dry 
or  furnish  an  unpalatable 
water.  These  unfavorable 
conditions  forced  the  set- 
tlers led  by  !.«  Mothe  Ca- 
dillac in  1701,  and  the 
early  French  "habitans" 
as  well  as  their  successors 
down  to  the  present  gener- 
ation, to  turn  to  the  De- 
troit River,  which  has  ever 
proved  an  unfailing  and 
satisfactory  source  of  sup- 
ply. In  pioneer  days, every 
man,  with  water  cart  or 
shoulder  yoke,  supplied  his 
domestic  need;  and  it  is 
safe  to  say  that,  under  this 
system,  domestic  waste, 
that  ever  fruitful  source 
of  debate,  was  at  a  mini- 
mum. An  early  ordinance 
provided  for  fire  protection 
by  compelling  each  citizen 
to  keep  on  his  premises  a 
cask  of  given  size,  filled 
with  water  and  furnished 
with  pole  handles,  ready 
for  immediate  use  in  case 
of  need. 

Founded  in  1701,  the  set- 
1 1  e  m  e  n  t  at  Detroit  re- 
mained under  French  rule 
for  nearly  sixty  years. 
Fort  Pontchartrain,  located 
on  the  then  river  bank 
near  the  present  intersec- 
tion of  Jefferson  Avenue 
and  Shelby  Street,  was  sur- 
rendered to  the  English  on 
November  29,  1760.  Dur- 
ing the  Revolutionary  War, 
the  English  condemned  the 
old  fort  as  indefensible, 
and  built  a  new  one  which 
was  named  Fort  Lernoult. 
The  site  was  on  higher 
ground  farther  back  from 
the  river,  and  is  marked  by 
the  present  postoffice  build- 
ing, which  stands  at  the 
ner  of  the  old  fort.  This 
occupied  by  American  soldiers  in  1796.  It  was 
ignominiously  surrendered  to  the  English  by 
General  Hull,  August  16,  1812,  and  re-occupied 
by  the  American  forces  under  General 
McArthur,  September  29,  1813,  nineteen  days 
after  Perry  "met  the  enemy"  on  Lake  Erie. 
The  name  was  changed  at  this  time  from  Ler- 
noult to  Fort  Shelby.  Although  an  important 
post,  the  population  was  unstable,  and  fiuctu- 
ated  between  a  few  thousand  and  a  few  hundred 
during  more  than  a  century  of  international 
Jealousy  and  savage  intrigue.     However,  dating 
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from  the  restoration  of  confidence  after  the 
War  of  1812,  the  growth  and  prosperity  of  the 
city  has  been  uninterrupted. 

The  inception  of  the  system  of  water  supply 
dates  back  as  far  as  1820,  when  the  Trustees  of 
the  city  invited  proposals  for  the  exclusive  priv- 
ilege of  erecting  works.  Nothing  came  of  the 
invitation,  however,  only  one  proposal  being 
received,  and  that  not  satisfactory.  Detroit's 
need  became  well  known,  and  in  1824  Bethuel 
Farrand  and  Rufus  Wells,  of  Aurelius,  Cayuga 
County,  New  York,  determined  to  obtain  the 
right  to  furnish  the  city  with  water.  Mr.  Far- 
rand obtained  the  desired  privilege  from  the 
Common  Council  February  21,  1825.      He  was 
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Diagram  Showing  Location  of  Pumping  Station,  Conduits  and  Settling  Basin. 
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certainly  deserving  of  success,  for,  in  order  to 
meet  the  Council,  he  made  the  trip  from  his 
home  to  Detroit  on  foot  and  in  the  midst  of 
winter,  coming  by  way  of  the  south  shore  of 
Lake  Erie  and  returning  through  Canada.  The 
plant  erected  under  this  grant  consisted  of  two 
pumps  of  5-lnch  bore,  driven  by  horse  power. 
The  pumps  were  located  at  the  foot  of  Ran- 
dolph Street,  and  lifted  water  Into  a  40-gaIlon 
cask,  from  which  it  flowed  by  gravity  through 
4%-inch  bore  tamarack  logs  into  a  white-oak 
reservoir  16  feet  sauare  and  6  feet  deep, 
which  was  located  where  the  water  office  now 
stands.     The  distribution  system  consisted  of  a 


few  lines  of  tamarack  logs  which  Mr.  Farrand 
and  Mr.  Wells  cut  on  the  Clinton  River  and 
rafted  to  Detroit.  At  this  time  the  population 
had  reached  about  1,500. 

From  this  primitive  beginning,  the  works 
have  passed  through  many  transformations. 
The  first  steam  pump  was  installed  in  1830, 
and  was  of  the  rotary  type  driven  by  a  10- 
horse-power  engine,  the  delivery  main  being  3- 
inch  iron  pipe.  The  original  horse  power  pump 
used  by  Mr.  Wells  in  1827  and  a  section  of  the 
3-inch  pipe  laid  in  1830  are  now  in  the  posses- 
sion of  the  Board  and  may  be  seen  at  the  pump- 
ing station.  The  works  were  purchased  by  the 
city  June  1,  1836,  at  a  cost  of  |20,500,  the  popu- 
^  lation  being  between  5,000 

and  6,000.  In  1840,  con- 
tracts were  made  for  the 
completion  of  the  new 
works  which  were  under 
way  at  the  foot  of  Orleans 
Street.  The  contract  in- 
cluded the  layingof  9  miles 
of  tamarack  logs  and  4% 
miles  of  cast-iron  pipe. 

The  present  management 
rests  In  the  Board  of 
Water  Commissioners,  cre- 
ated by  special  act  of  the 
state  legislature  on  Febru- 
ary 14,  1853.  The  Board 
consists  of  five  men  who 
serve  without  salary.  The 
term  of  office  is  five  years, 
one  man  being  appointed 
each  year  by  the  Mayor 
and  approved  by  the  Coun- 
cil. A  better  system  could 
scarcely  be  devised  for  se- 
curing an  uncorruptible 
public  service,  and  the  re- 
sults have  been  uniformly 
good.  In  1857,  a  reservoir, 
having  a  capacity  of  10,- 
000,000  U.  S.  gallons,  was 
completed  at  a  total  cost 
of  about  ?116,000.  The  sur- 
face of  the  water  in  the 
reservoir  when  filled  was 
abouft  77  feet  above  .the 
river  level.  The  cast-iron 
supply  main  was  24  inches 
in  diameter. 

The  present  pumping 
plant,  and  we  may  also  say 
the  present  system,  dates 
only  from  1874,  when  the 
site  now  occupied  was  pur- 
chased. In  1886  the  use  of 
the  reservoir,  which  was 
completed  In  1857,  was  dis- 
pensed with,  and  in  1895; 
a  stand-pipe,  which  still  or- 
naments the  grounds,  was 
disconnected  from  the 
mains,  since  which  time 
the  city  has  been  supplied 
through  a  direct  pressure 
without  reservoir,  stand- 
and  Is  dependent 
the    continuous     ac- 


system,     absolutely 

pipe,     or     other     reserve, 

for     its     pressure     upon 


tion  of  the  pumps.  Taking  this  fact  into 
consideration,  together  with  the  size  of  the 
plant,  which  supplies  at  the  present  time 
325,000  persons,  the  management  is  proud  to 
say  that,  for  a  period  of  nearly  twenty-five 
years  the  supply  has  never  once  been  entirely 
cut  off,  although  accidents  to  force  mains  and 
difliculties  with  anchor  ice  have  occasionally 
caused  pressures  to  be  somewhat  reduced  for 
periods  of  a  few  hours.  It  is  believed  that  few 
cities   can   make  so  good  a  showing,   although 
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protected  from  accidents  by  large  reserves  in 
the  form  of  reservoirs.  The  entire  system  is 
supplied  by  one  station,  which  so  far  as  known 
has  the  largest  capacity  of  any  single  station 
in  the  world.  It  contains  six  large  pumping 
engines,  and  has  foundations  laid  for  a  seventh. 
Engine  No.  1  is  a  24,000,000-galton  compound 
condensing  beam  engine,  built  by  the  Detroit 
Locomotive  Works  in  1874,  having  steam  cylin- 
ders of  42  and  84  inches  in  diameter,  with  72- 
inch  stroke,  the  pumps  being  the  double-acting 
piston  type,  directly  connected,  and  40^^  inches 
in  diameter.  Engine  No.  2  was  built  in  1880 
!by  Samuel  F.  Hodge  &  Company's  Riverside 
Iron  Works,  of  Detroit,  and  is  similar  in  type, 
construction  and  capacity,  but  has  a  high-press- 
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Corliss  triple-expansion  type,  built  by  the  Ed- 
ward P.  Allis  Company,  of  Milwaukee,  in  1893. 
Its  rated  capacity  is  24,000,000  gallons  per  24 
hours,  and  the  duty  developed  upon  official 
trial  was  142,000,000  foot-pounds  per  1,000 
pounds  of  steam.  Engines  Nos.  5  and  6  are  in 
duplicate,  and  are  vertical,  triple-expansion, 
crank  and  fly-wheel,  three-plunger,  condensing, 
self-contained  engines,  having  a  rated  capacity 
of  25,000,000  U.  S.  gallons  per  24  hours,  and  a 
guaranteed  duty  of  140,000,000  foot-pounds  per 
1,000,000  heat  units  consumed.  The  length  of 
stroke  is  72  inches,  and  the  pumps  are  designed 
for  a  water  pressure  of  80  pounds,  with  steam 
at  135  pounds.  These  engines  weigh  900  tons 
each,   and   will  be  ready  for  service  within   a 
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have  a  storage  capacity  of  10,000  tons.  The 
total  pumping  expenses,  Including  fuel,  main- 
tenance and  operation,  but  exclusive  of  fixed 
charges,  such  as  interest  on  investment,  was 
?51,505.43  for  the  year  ending  June  30,  1962. 
or  an  average  of  $2.80  per  million  gallons 
pumped  against  a  mean  head  of  50.32  pounds. 

For  many  years  cordwood  was  cheap,  costing 
about  75  cents  per  cord  for  soft  wood  and  $1.25 
for  hard.  It  was  used  exclusively  in  early  years, 
coal  being  purchased  for  the  first  time  in  1860. 
The  wood  was  still  used  in  a  diminishing  ratio, 
for  nearly  twenty  years,  the  last  entry  being 
a  small  purchase  made  in  1879  at  $2.58  per 
•cord.  The  excessive  cost  of  hard  coal,  which 
was   used    to   avoid   smoke   nuisance,    led    the 


Views  Showing  Development  of 
Detroit  Water  Works  in  a  Quarter  Century. 


The   Detroit   Water-Works,   1848-1858. 


The  Detroit  Water-Works,  1858-1874. 


The  Detroit  Water-Works,  1874. 


ure  cylinder  46  inches,  and  pump  cylinders  41 
inches,  in  diameter.  Engine  No.  3  was  built 
by  the  Riverside  Iron  Works  in  1884,  and  is  of 
the  same  general  type.  It  is  one  of  the  largest 
pressure  pumping  engines  in  America,  and 
although  rated  at  30,000,000  gallons,  is  fre- 
quently speeded  to  35,000,000  gallons  per  24 
hours.  In  1897  its  high-pressure  cylinder  was 
reduced  from  46  inches  to  35  inches  in  order 
to  admit  of  the  use  of  higher-pressure  steam 
and  improve  its  duty,  which  was  thereby  raised 
from  about  90,000,000  foot-pounds  to  107,000,000 
per  100  pounds  of  coal  or  1,000  pounds  of  dry 
steam. 
Engine  No.  4  is  of  the  well-known  Reynolds- 


few  weeks.  The  Allis-Chalmers  Company,  of 
Milwaukee,  have  the  contract  to  build  both  en- 
gines for  $276,000. 

The  pumping  station,  exclusive  of  boiler 
house  and  coal  sheds,  is  314  feet  long  by  about 
70  feet  wide,  and  is  provided  with  a  20-ton  hand 
crane  which  travels  the  entire  length  of  the 
building.  The  boiler  plant  consists  of  four 
lOO-horse-power  tubular  boilers,  four  225-horse- 
power  horizontal  water-tube  boilers,  and  four  . 
225-horse-power  vertical  water-tube  boilers.  The 
best  qvality  of  mine-run  bituminous  coal  is 
used,  and  it  is  brought  by  boat,  costing  on  an 
average  about  $3.25  per  ton  laid  down.  The 
brick  coal  sheds,  in  the  rear  of  the  boiler  house. 


Board  to  experiment  with  natural  gas,  which 
was  first  used  for  fuel  December  8,  1890;  but, 
altnough  satisfactory,  it  was  discontinued  in 
September,  1892,  on  account  of  falling  supply, 
crude  f  11  being  substituted  therefor.  This  fuel 
likev.'ise  gave  good' satisfaction;  but,  owing  to 
the  ever-increasing  cost  of  oil  it  was  discontin- 
ued in  April,  1896,  when  the  use  of  anthracite 
coal  was  resumed,  followed  by  the  introduc- 
tion of  bituminous  coal  in  October  of  the  same 
year.  The  latter  change,  accompanied  by  the 
f-(!uipment  of  the  boilers  with  mechanical  stok- 
ers to  abate  the  smoke  nuisance,  reduced  the 
billF  for  fuel  about  50  per  cent;  and  no  changes 
l:ave  been  made  since. 
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The  water  supply  is  taken  from  the  American 
channel  of  the  Detroit  River  opposite  the  head 
of  Belle  Isle.  The  three  intake  cribs  lie  in 
about  28  feet  of  water,  are  of  the  submerged 
type,  and  have  vertical  white-oak  strainer  bars, 
between  which  the  clear  opening  is  about  1% 
inches.  The  average  depth  over  the  tops  of 
the  cribs  is  20  feet,  and  water  is  taken  in 
through  side  openings  only.  Water  flows  by 
gravity  from  the  intake  cribs  to  a  receiving 
basin  365  feet  wide,  775  feet  long  by  about  10 
feet  deep,  through  three  boiler-plate  intako 
pipes,  two  of  which  are  6  feet  in  diameter  and 
one  5  feet,  having  lengths  of  1,030,  1,505  au;l 
1,505  feet,  respectively.  The  intake  cribs  aro 
frequently  blocked  up  by  anchor  ice  in  winter, 
and  several  mechanically  operated  emergency 
devices  are  employed  to  overcome  the  difliculty. 
The  receiving  liasiii,  originally  designed  for  a 
settling  basin,  serves  as  storage  for  a  reserve 
supply  for  the  pumps  suflBcient  to  carry  the 
works  safely  through  several  hours  of  ice  stop- 
page. The  settling  basin  is  connected  to  the 
pump  wells  by  a  system  of  brick  conduits  in 
which  strainer  wells  are  interposed. 

To  improve  the  Intake  system,  which  is  in 
some  ways  unsatisfactory,  a  4-ring  brick  tunnel, 
having  an  inside  diameter  of  10  feet,  is  now 
under  construction,  being  completed  to  the  bot- 
tom of  the  shore  shaft  which  is  at  the  river 
bank  about  1,360  feet  from  the  pumping  sta- 
tion. From  the  shore  shaft,  the  tunnel  will 
extend  under  the  bed  of  the  river  a  distance  of 
3,160  feet,  and  will  terminate  in  a  surface  crib 
of  timber,  concrete  and  cut-stone  construction. 

The  population,  consumption,  and  number  of 
miles  of  pipe  in  the  distribution  system  and 
valuation  of  works  are  given  in  an  accompany- 
ing table  by  decades. 

Bonds  outstanding  at  the  present  time  aggre- 
gate $1,029,000.     Water  rates  are  very  low,  as 


Greenhouses — Special  rates. 

Private  stable,   tor   each   horse 1.20 

Liver.v  stables,  for  each  horse 1.20 

Uray  and  team  horses,  each 60 

Cows,  each 60 

Stores  and  offices,   from $1.00  to  12.00 

Bakeries,   average  dally  use  for   each  barrel  of 

flour    2.00 

Groceries  and  provision  stores,  from..  .  .$3.00  to  50.00 

Saloons,   from    6.00  to  50.00 

Bar.  with  faucet,  from S.OO  to  50.00 

Fish    houses,  from    6.00  to  50.00 

Beer    Pump    2.00 

Barber  shops,  each   chair 2.00 


Building  purposes,   each  perch  stone 91 

Building  purposes,    minimum 50 

Fixtures. 

Bath  tub,  for  families,   1st   tub Sl.OO 

Bath   tub.   each  additional   tub 60 

Bath   tub,   public,   each   tub 4.00 

Automatic  water  closets,  for  family,  1st  closet.     1.60 

Automatic  water  closets,  each  additional 60 

Automatic  water  closets,  for  hotels,  stores,  fac- 
tories,  etc.,   for   10   persons 2.00 

Automatic  water  closets,  each  additional  person.       .20 

Rod  water  closets,  not  less  than 6.00 

Urinals,  not  less  than ■_'  oo 


The  Detroit  Water- Works  Park,  1903. 


The  Detroit  Water- Works  Pumping  Station,  1903. 


shown  in  the  following  schedule,  adopted  July 

Meter  Rates— Payable  Quarterly, 

F.r.t   .30.000  galB "^""lY'/s 

All  In  excess  of  30,000  gals 2'/i  cts.  per  M. 

MInlmam   rate   1,75 

Assessment  Bates.  Per 

n      <      ,,      ..         .    .^  annum. 

For  family,  household  purposes S2.60 

Additional  families  to  first.  In  same  house  sup- 
plied through  same  faucet,  each  family 1.40 


Slaughter  houses — Special  rates. 

Hotels  and  Taverns,  In  addition  to  family  rate, 

each   room    CO 

Boarding  schools,  from   $4,00  to  50,00 

Printing  offices — Special  rates. 

Butcher  stalls,   each  not  less  than 3.00 

Workshops,  for  10  persons  or  under 3,00 

Workshops,  for  each  additional  10  persons. .. .     1.00 
Boarding   Houses,    In    addition    to   family    rate, 

each   boarder   or  roomer 

Estimated  quantities  of  water  each  1,000  gals. 

Building  purposes,  each  1   M.  brick 

Building  purposes,  each  100  yards  plastering.  . 


.40 
.07 
.03 
.05 


Wash  hand  basins,  for  family,  each 50 

Wash    hand    basins,    for    other    purposes,    each 

person    15 

Hose  bibb  or  connection,  premises  30  feet  front 

or   less    60 

Hose   bibb   or   connection,    nremlses   30   feet   to 

60  feet 80 

Hose   bibb   or   connection,   premises,    60   feet   to 

100  feet    1.6» 

Special  rates  for  larger  grounds. 

Fountains    $3.00  to  20,00 

Street  sprinklers,  each   wagon 50.09 

Where  there  Is  a  waste  of  water  an  Increase  of  rates 
will  be  made. 

The  distribution  system,  at  the  close  of  the 

year  ending  June  30,  1902,  comprised  581  miles 

of  cast-iroii  pipe  in  sizes  from  3  to  42  inches  la 

diameter,  as  follows: 

Total  length 

Size  of  pipe.  In  feet. 

Inches.  to  July,  1902. 

42  73,379 

36  3,602 

30  54,494 

24  84,587 

20  393 

18  87 

16  53,829 

12  37.562 

10  163.655 

8  324,716 

6  1,395,798 

4  810,633 

3  63,221 

The  pumping  station  is  not  centrally  located 
with  reference  to  the  distribution  system, 
lying  at  the  extreme  easterly  side  of  the  city; 
and  as  the  supply  mains  extend  nearly  12  miles 
north  and  west,  the  friction  losses  to  the  points 
most  distant  from  the  station  is  considerable. 
The  ground  rises  gradually,  reaching  an  eleva- 
tion of  about  70  feet  above  the  surface  of  the 
river  at  the  extreme  north  end  of  the  city,  in 
which  portion  the  available  pressure  for  use  is 
very  low,  not  more  than  14  to  18  pounds  after 
deducting  friction  and  elevation.  For  many 
years,  residents  in  this  portion  of  the  city  were 
able  to  draw  water  only  on  the  first  floor,  and 
in  some  instances  even  this  was  not  possible 
except  at  certain  hours  of  the  night.  About 
1890  it  was  the  custom  to  throttle  gates  in  order 
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to  restrict  the  ai'ea  supplied  and  thus  reduce 
the  velocity  in  the  mains  supplying  the  upper 
district,  thereby  gaining  a  few  feet  head,  due 
to  the  reduced  frictional  loss,  the  maximum 
pressure  available  at  the  pumps  being  60  pounds 
only.  The  system  of  throttling  gates  to  pre- 
vent the  flow  of  water  from  high  to  lower  terri- 
tory  was  elaborated   by  Mr.  Gardner    S.    Wil- 


The  pressure  maintained  by  the  engineers  at 
the  pumps  is  regulated  by  a  gauge  4  miles 
away,  in  the  water  office  near  the  center  of  the 
city,  where  a  constant  pressure  of  27  to  28 
pounds  is  maintained.  The  pressure  at  the 
pumps  varies  according  to  the  amount  of  water 
used  and  the  consequent  intervening  friction  in 
the    mains,    the    range    being    from    40     to     60 


Interior  of  Detroit  Pumping  Station  Showing  Some  of  the  Large  Engines. 

liams,  M.  Am.  Soc.  C.  E.,  civil  engineer  to  the. 
Board  from  1893  to  1898. 

In  1898  it  was  decided  to  divide  the  city  into' 
two  systems,  each  to  be  supplied  by  its  own 
pumps  and  mains.  The  division  was  made  on 
a  contour  line  approximately  50  feet  above  the 
river  level.  A  new  line  of  42-inch  pipe  was  laid 
to  supply  the  upper  district;  and  the  two  25,- 
S00,000-gallon  pumps  now  nearing  completion, 
belong  to  the  upper  or  high-pressure  system. 
The  lower  system,  along  the  river  front,  is  sup- 
plied through  three  42-inch  cast-iron  force 
mains,  and  the  pressure  of  60  pounds  obtain- 
able from  the  old  pumps  is  sufficient  for  all 
purposes  except  fire.  All  buildings  above  five 
stories  have  their  own  pumping  plants. 

In  order  to  determine  the  frictional  loss  at 
various  points  in  the  system,  thirty  Crosby 
pressure  gauges  are  located  in  the  various  fire 
department  engine  houses  throughout  the  city, 
and  are  read  hourly  by  the  watchmen  in 
charge,  throughout  the  entire  twenty-four 
hours.  The  records  of  these  gauges  are  re- 
ported weekly  to  the  civil  engineer  and  furnish 
data  upon  which  to  base  the  extensions  re- 
quired from  time  to  time.  They  prove  very , 
useful,  also,  in  showing,  as  they  do,  the  maxi- 
mum and  minimum  pressures  to  be  expected 
during  the  year  in  the  case  of  proposed  high 
buildings  or  use  of  power  for  pumps,  elevators, 
and  small  turbines.  Self-recording  gauges 
have  been  used  to  some  extent,  but  on  the 
whole  have  proven  of  little  benefit,  partially  on 
account  of  the  constant  pulsation  which  is  felt 
to  the  farthest  extremity  of  the  system  at  every 
stroke  of  the  pump.  No  one  thing  adds  more 
to  the  efficiency  of  the  engineering  department 
than  the  records  obtained  from  the  pressure 
gauges,  which  are  carefully  tested  from  time 
to  time,  and  their  readings  averaged  and  kept 
ready  for  immediate  use. 


good  opportunity  to  study  the  phenomena  of 
consumption,  there  being  no  reservoir  to  com- 
plicate results,  and  only  one  station  supplying 
the  entire  system.  The  pumps  being  of  the 
piston  and  plunger  type,  give  an  accurate  rec- 
ord of  the  amount  of  water  used,  and  this  la 
recorded  for  each  hour  of  the  twenty-four.  The 
hourly  records  extend  over  a  period  of  about 
ten  years,  previous  to  which  time  dally  records 
only  were  kept.  The  consumption  recorded  at 
the  minimum  hour,  between  2:00  and  3:00 
A.  M.,  during  the  periods  of  minimum  con- 
sumption, which  occur  twice  a  year,  in  the 
spring  and  fall  show  a  consumption  rate  of  88 
to  90  gallons  per  person  supplied.  Careful  ex- 
periments, made  in. districts  where  the  pipe 
was  new  and  tested  before  covering  so  that  it 
was  knowi.  to  be  absolutely  tight,  indicate  that 
the  necessary  consumption  at  this  hour,  both  In 
resident  and  manufacturing  districts,  is  at  the 
rate  of  13  to  16  gallons  per  capita  daily.  These 
results  are  also  substantiated  by  Deacon  meter 
readings  taken  some  years  ago  in  an  old  portion 
of  the  city.  Making  allowances  for  all  legiti- 
mate use  of  water,  it  is  safe  to  say  that  at  least 
70  gallons  daily  per  person  serves  no  usefvl 
luirpose;  and,  as  the  present  average  consump- 
tion is  162  gallons  per  person,  the  waste 
amounts  to  43  per  cent,  of  the  total  quantity  of 
water  pumped.  The  rate  of  consumption  dur- 
ing maximum  hours  occasionally  reaches  300 
gallons  per  person,  for  which  the  works  must 
be  designed.  The  70  gallons  wasted  therefore 
necessitates  an  excess  capacity  in  the  works  of 
about  23  per  cent. 

This  question  of  waste  is  no  new  problem, 
neither  in  Detroit  nor  other  cities.  As  far 
back  as  1836  bitter  complaint  was  made  that 
the  pumps  were  required  to  deliver  19  gallons 
daily  per  person,  most  of  which,  it  is  alleged. 


Water  End  of  One  of  the  AUis  Triple-Expansion  Pumping  Engines. 


pounds,  according  to  the  time  of  day  and  the 
season  of  the  year.  The  maximum  hours  occur 
in  the  summer  when  lawn-sprinkling  is  done,  at 
which  time  the  friction  is  greatest;  but  the 
maximum  days  usually  occur  in  winter  when 
many  taps  are  left  running  full  to  prevent 
freezing  during  the  entire  twenty-four  hours. 
The   Detroit   system   furnishes  an   unusually 


escaped  through  the  leaky  joints  in  the  lines  of 
wooden  pipe. 

A  few  meters  were  introduced  in  1854  and 
1857.  It  was  not,  however,  until  1888,  when  • 
the  consumption  had  reached  an  average  of  215 
gallons  per  person  supplied  that  the  subject  of 
metei3  received  any  serious  consideracion.  At 
ihat  time  a  crusade  was  established  to  reduce 
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Year. 
1810. 
1820. 
1830 
1840 


roimlation. 

770 

1.442 

2  o«>*» 

■.■".'.'.■.". ".".'..'.  9.192 

mo: 21.019 

1860 40.61!) 

1870 70.577 

1880 116.342 

1890 505.876 

iqoo                            202.462 

1903V"  .'.'.■  .".".■.■.■ SliO.OOO 

•  Estimated.         fRates   ivduceil 


THE 


STATISTICS    OF  DETROIT    WA' 

Million 

gallons 

Miles  of  pipe.        pumped. 


Few   logs 

No  record 

No  record 

i  Wood     27 

( Iron       39 

1  Wood     67 

\  Iron       52 

I  Wood     84 

( Iron     125 

)  Wood     10 

1  Iron     351 

571 

620 

In   1896   and   1898. 

the  consumption,  in  vhich  Mr.  Leverett^  N. 
CaFt,  then  secretary  ot  the  Board,  now  manager 
of  the  water  and  gas  worUs  at  Duluth,  took  au 
active  part.  A  corps  of  inspectors  was  organ- 
ized, excessive  waste  at  the  pumps  was  cut  off, 
and  the  installation  ot  meters  begun.  The 
waste  at  the  pumps  was  considerable,  owing  to 
the  fact  that  they  were  allowed  to  run  full 
capacity  even  during  hours  of  minimum  con- 
sumption, the  excess  being  returned  through 
waste  gates  into  the  pump  wells.  The  reduc- 
tion in  per  capita  consumption  from  215  gallons, 
1888,  to  an  average  of  about  130  gallons,  1898, 
can  be  credited  approximately  as  follows: 

Per 

consumer 

dally. 

Saving  due  to  meters,  about 45  gal. 

Kconomy  at  the  pumps,  about ^o  gai. 

Work   of   Inspectors,   about ly  ga  • 

Total   reduction    »•»  8*'- 

The  meter  system  was  gradually  extended  to 
cover  all  manufacturing  and  business  consump- 
tion; and,  in  1894,  about  1,000  private  houses 
were  metered.  They  demonstrated  that  a  consid- 
erable saving  could  be  effected ;  but  the  exten- 
sion of  the  meter  system  to  cover  all  domestic 
consumption,  could  not  be  defended  upon  finan- 
cial grounds,  owing  to  the  exceedingly  low  cost 
of  furnishing  the  water — in  fact,  it  would  be 
difficult  to  find  a  city  where  the  financial  benefit 
of  the  meter  system  would  be  less  than  in  De- 
troit, owing  to  the  unlimited  supply,  compara- 
tively low  pressure,  and  economical  pumping 
machinery.  The  policy  of  metering  all  manufac- 
turing, business,  and  public  supplies,  is  still  con- 
tinued, and  all  villages  lying  outside  the  cor- 
poration limits  are  supplied  by  meter,  paying 
double  rates  for  water  consumed.  The  increase 
in  per  capita  consumption  from  130  gallons  in 
1898  to  162  in  1902  is  not  believed  to  be  due  to 
retrenchment  in  the  setting  of  meters,  as  the 
percentage  of  metered  water  within  the  city  has 
constantly  increased;  but  may  be  in  part  ac- 
counted for  by  the  reduction  in  rates  made  in 
1897-8  and  in  part  by  corrected  population  re- 
turns based  on  the  U.  S.  Census  of  1900.  A 
42-inch  Venturi  meter  has  been  placed  in  the 
force  main  supplying  the  upper  district.  The 
village  of  Highland  Park  is  supplied  through 
a  12-lnch  Venturi  meter;  and  the  villages  of 
Hamtramck,  Woodmere,  Delray  and  River 
Rouge  are  supplied  through  batteries  of  4-inch 
and  6-inch  Thomson  meters.  On  June  30,  1902, 
there  were  59,225  service  connections  in  use,  of 
which  5,738  were  metered.  About  2,200  ser- 
vices are  added  yearly.  The  total  water 
pumped  last  year  was  18,333,104,700  U.  S.  gal- 
lons, distributed  in  the  following  manner: 

Per  cent. 

llnmetered  city  consumption    76.14 

Metered   city   consumption 23.02 

Supplied  to  rillages  by  meter 83 

The  present  valuation  of  the  works  is  ap- 
proximately $7,000,000;  the  pumping  station 
and  real  estate,  $2,600,000;  distribution  system, 
$4,280,000;  meters,  $100,000;  tools  and  materials 
on  hand,  $120,000. 

Although  unflltered,  the  quality  of  water  sup- 
plied is  the  very  best,  and  the  typhoid  death- 
rate  lower  than  in  most  cities  which  have  puri- 
fication works.     The  death-rate  from  this  dis- 
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t?'20,566 

49,434.90 

690,000 

127,143.61 

1,030,372 

»40 

227,452.73 

2,751,000 

626 

387,877.73 

3,712,000 

3,283 

1309,385.22 

6,221,000 
7,000,000 
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870 

1,866 

5,553 

12,121 

17,077 

t  Purchase  price  In  1836. 

ease   averages   only   16   per   100,000,    while   the 

death-rates  in  Chicago  and  Cleveland  are  about 

80   per   100,000.      The    following    table    shows 

maximum    and   minimum   results   of    chemical 

and   bacterial    examinations   extending  over    a 

period  of  one  year: 

Parts  per  million. ■ 

Description.  Minimum.       Maximum. 

Appearance   Clear       Slightly  turbid 

Total    solids    103.0  """ 

Volatile   matter    

Nonvolatile  matter 

Free   ammonia    

Albuminoid   ammonia    

Nitrogen    as    nitrates 

Nitrogen   as  nitrites 

Chlorine    

Oxygen  absorbed  in  15  min.. 

Oxygen  absorbed  in  4  hours. 

Bacteria  per  cubic  centimeter 

Growth   in    .2   per   cent,   car- 
bolic-acid gelatin   None 

Notwithstanding  the  purity  of  supply,  Detroit 


03.0 

118.2 

34.8 

44.4 

58.6 

79.6 

.006 

.028 

.074 

.126 

.082 

.230 

.000 

.000 

2.50 

3.15 

.28 

.48 

.72 

.96 

26. 

398. 

Jone 

None 

following  table   gives  the   mineral   analysis   in 

grains  per  U.  S.  gallon: 

.Sodium   chloride   (NaCI) 0.288 

Sodium  carbonate   (NaaCOj) 0.06& 

Potassium    chloride    (KCI) Trace 

Calcium  sulphate    (CaSO,) O.OSO' 

Calcium  carbonate   (CaCO.^) li.\22 

Magnesium  carbonate   (MgCOs) 1.506 

Silica   (SiOz)    0.093 

Alumina   (AUOs)    0.198 

Ferrous   carbonate    (FeCOa) Trace 

Total   mineral   matter 5.906 

Organic  and  volatile   matter 2.123 

The  structural  records  of  the  Board  are  kept 
by  the  engineering  department  organized  by 
Mr.  Gardner  S.  Williams  in  1893,  prior  to  which 
time  much  reliance  was  placed  in  the  memory 
of  certain  foremen  who,  unfortunately,  had  a 
habit  of  dying  at  inopportune  times;  the  records, 
could  not,  therefore,  be  said  to  be  of  a  perma- 
nent nature.  There  is  now  a  detailed  drawing 
of  every  street  intersection,  some  5,000  in  all. 
showing  the  location  of  the  water  mains  and 
all  other  construction,  such  as  conduits,  sewers, 
drains,  gas  pipes  and  works  of  private  compa- 
nies. Sketches  are  made  of  all  underground 
work  exposed  from  time  to  time,  and  the  in- 
formation posted  on  the  drawings  as  rapidly  as 
possible.  These  records  are  therefore  becom- 
ing more  complete  and  valuable  year  by  year, 
it  being  the  policy  of  the  department  to  record 
only  such  construction  as  is  absolutely  known 
to  exist — on  the  principle  that  it  is  bettor  not 
to  know  so  much  than  to  know  so  much  that 


Reproduction  of  Old  Drawing  of  Pump  and  Boiler  Used  in  1831. 


has  not  been  entirely  free  from  epidemics  of 
those  diseases  which  are  considered  as  water- 
born.  In  1832,  cholera  broke  out  among  soldiers 
en  route  to  Chicago  for  the  Black  Hawk  War.  The 
vessel  containing  them  was  anchored  for  a  time 
at  Belle  Isle,  and  many  diseased  soldiers  finally 
landed  at  Mt.  Clemens,  25  miles  from  the  city, 
some  of  them  finding  their  way  to  Detroit.  In 
addition  to  the  soldiers  who  died,  the  epidemic  , 
resulted  In  the  death  of  ninety-six  citizens. 
Two  years  later,  cholera  again  broke  out  and 
seven  per  cent,  of  the  population  died  within  a 
month.  There  were  also  outbreaks  in  1849  and 
1854,  during  the  heights  of  which  there  were 
thirty-five  to  forty  deaths  per  day.  It  is  doubt- 
ful whether  these  epidemic^  could  be  traced 
directly  to  the  water  supply.  There  has  never 
been  a  serious  epidemic  of  typhoid  fever,  al- 
though certain  cases  have  been  clearly  traced 
to  pollution  coming  from  cities  above  Detroit, 
and  especially  to  the  dredging  out  of  Black 
River  at  Port  Huron,  60  miles  away. 

The  water  is  suitable  for  industrial  purposes, 
causing  slight  though  not  excessive  scale.     The 


isn't  so.  The  system  of  records  is  supple- 
mented by  a  complete  card  index;  and  it  Is  be- 
lieved that  few  systems,  outside  of  the  Metro- 
politan Water  Board,  are  so  well  organized  In. 
their  engineering  departments. 

The  fire  department  of  the  city  is  managed 
by  a  separate  board;  but  although  it  has  an 
auxiliary  supply  consisting  of  a  system  of  steel 
pipe  lines  to  which  powerful  fire  boats  may  be 
attached  at  various  points  along  the  river  front, 
its  main  supply  is  obtained  from  the  water- 
works system.  At  the  close  of  the  last  fiscal 
year  there  were  in  service  3,613  fire  hydrants 
and  561  reservoirs.  Fire  engines  are  used  and 
a  record  is  kept  of  the  quantity  of  water  used 
at  each  fire;  although  considerable,  amounting 
to  about  16,000,000  gallons  per  year,  it  is  a  small 
amount  compared  with  the  normal  consump- 
tion. All  the  water  used  to  put  out  fires  in  a 
year  is  less  than  one-tenth  of  one  per  cent,  and 
could  be  pumped  in  sixteen  hours  by  our  small- 
est pump. 

This  sketch  would  not  be  complete  without 
some  mention  of  the  water-works  park.      The 
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grounds,  some  70  acres  in  extent,  surrounding 
the  pumping  station,  are  maintained  as  a  pub- 
lic park,  the  finest  in  the  city.  The  handsome 
and  much  used  Hurlbut  Branch  of  the  public 
library,  which  forms  an  attractive  feature  of 
the  park,  is  remodeled  from  the  old  oil  tank 
formerly  used  for  the  storage  of  fuel  oil.  There 
is  a  pear  tree  in  the  park  which  measures  9 
feet  4  inches  in  circumference  3  feet  above  the 
ground.  Tradition  says  that  the  Jesuit  priests 
who  visited  the  Indians  some  200  years  ago 
brought  pear  seeds  from  Prance,  which  they 
planted  along  the  shores  of  Detroit  River, 
always  placing  eleven  In  a  cluster  and  one  by 
itself  a  little  to  one  side  to  represent  Judas; 
when  the  grounds  were  purchased  it  was  neces- 
sary to  remove  all  that  remained  of  the  cluster, 
and  now  "Old  Judas"  keeps  his  lonely  watch, 
the  last  of  the  twelve. 

In  the  history  and  development  of  the  works, 
no  one  man  has  exercised  so  great  an  influence 
as  Chauncey  Hurlbut.  He  was  connected  with 
the  business  interests  of  Detroit  when  it  was  a 
mere  village,  having  a  population  not  exceed- 
ing 3.000;   and  it  was  his  privilege  to  witness 


the  Society  was  still  given  a  place  over  his 
store  on  Woodward  Avenue  in  1873.  He  was 
one  of  the  first  directors  of  the  Merchants'  Ex- 
change and  Board  of  Trade  organized  In  1847, 
also  of  the  Second  National  Bank  opened  in 
1863.  He  served  several  terms  as  alderman 
from  the  second  ward  of  the  city,  and  was  ap- 
pointed on  the  Detroit  Sewer  Commission  in 
1857  for  one  year.  His  greatest  public  service, 
however,  was  connected  with  the  development 
of  the  water  works.  His  connection  with  that 
enterprise,  although  not  continuous,  dates  from 
March  1,  1840,  when  he  was  appointed  to  serve 
on  a  committee  on  "new  hydraulic  works."  He 
was  a  member  of  the  Board  of  Water  Commis- 
sioners from  1861  to  1863,  was  again  appointed 
in  1868,  and  was  made  president  in  18(3,  which 
position  he  retained  until  his  death  in  1885  at 
the  age  of  eighty-two  years.  He  was  especially 
interested  in  the  plans  for  enlargement  when 
that  ever-recurring  subject  came  up  for  consid- 
eration in  1870;  and  it  was  largely  due  to  his 
energy  and  foresight  that  the  present  location 
of  the  pumping  station  was  selected,  and  that" 
the  plans  adopted  at  that  time  were  laid  out  on 


Management  of  Pumping  Stations. 

By   Kenneth    Torrance,    M.    Am.     8oc.     M.   E.,  Chief 
Engineer,  Kldgewood  Pumping  Station,  Brooklyn. 


The  Hurlbut  Memorial  Gate  of  the  Detroit  Water  Works. 


the  development  from  small  beginnings  to  a 
citr  of  170,000.  Having  sustained  loss  by  fire 
in  1831,  he  was  active  in  the  formation  of  tho 
irst  fire  department,  and  organized  the  Hurlbut 
Hose  Company  No.  1,  June  6,  1837.  He  '^'as 
chief  engineer  of  the  fire  department  from  1837 
to  1842,  at  a  salary  of  |100  per  year.  A  letter 
written  by  him  at  that  time  well  illustrates  the 
public  spirit  and  high  ideals  of  the  man: 

"Detroit,   March  3.   1841. 
"Jno.  Owen,  Esq.,  Pres.  Fire  Department  of  the 
City  of  Detroit. 

Dear  Sir: — Enclosed  you  will  find  a  warrant 
on  the  City  Treasurer  for  $100  which  I  received 
for  services  as  Chief  Engineer.  Being  a  be- 
liever in  Franklin's  doctrine  that  no  man 
should  grow  rich  by  emoluments  of  oflBce,  I 
remit  the  warrant  to  you  for  the  benefit  of  tho 
Fire  Department. 
"Very  respectfully  yours,  Chauncev  Hurt.but.'' 

He  served  as  president  of  the  fire  department 
in  1843.  He  was  secretary  of  the  Detroit 
Mechanics'  Society  in  1835,  and  the  library  of 


a  scale  which  admitted  of  extension  to  meet 
the  requirements  of  a  growing  city.  His  con- 
fidence in  the  prosperity  of  Detroit  was  abso- 
lute, and  his  policy  accordingly  broad  in  its 
conception.  Having  acquired  a  comfortable 
fortune,  he  practically  gave  up  his  own  busi- 
ness, and  devoted  his  entire  time  and  the  ex- 
perience of  his  ripest  years  to  the  development 
of  what  he  considered  Detroit's  greatest  need. 
In  the  face  of  bitter  opposition,  he  carried  his 
plans  to  successful  issue  by  sheer  force  of  will; 
and  in  later  years  the  correctness  of  his  judg- 
ment was  acknowledged  even  by  his  enemies. 
A  man  of  large  ideas,  he  did  not  forget  details, 
and  applied  to  the  management  of  the  works 
those  principles  which  had  made  his  own  busi- 
ness a  success,  reducing  the  operating  expenses 
to  the  lowest  possible  amount.  His  fortune 
was  left  in  trust  for  the  permanent  maintenance 
of  the  water-works  park  and  a  public  library  in 
connection  therewith.  The  Hurlbut  memorial 
gateway  was  erected  by  the  Board  at  a  cost  of 
130,000  in  appreciation  of  his  services. 


In  the  management  of  pumping  stations  on 
which  the  supply  of  water  for  large  or  small 
communities  depends,  the  principal  object  to 
be  sought  must  be  the  uninterrupted  supply  of 
water.  When  one  stops  to  think  of  the  conse- 
quences which  would  follow  to  a  city  of  any 
size  should  the  water  supply  suddenly  fall,  it 
is  readily  seen  that  water  is  the  most  essen- 
tial of  all  the  various  articles  required  for  daily 
life.  In  some  fortunate  cities  they  always  have 
considerable  water  supply  in  reserve  by  being 
supplied  from  large  storage  reservoirs,  but 
most  of  our  largest  cities  have  to  depend  on 
the  continuous  operation  of  pumping  stations. 
•  Large  bodies  move  slowly,  and  this  is  espe- 
cially so  in  regard  to  large  water  works  plants. 
Usually,  no  matter  how  large  the  plant  is  when 
planned  and  work  started,  it  is  just  about 
equal  to  the  demand  when  completed  and  It 
must  then  be  operated  to  its  maximum  capacity 
while  new  and  larger  plants  are  designed  and 
built. 

In  keeping  up  a  continuous  supply,  the  most 
important  thing  is  eternal  vigilance,  and  sec- 
ond to  that  is  system.  Every  detail  should  be 
watched,  and,  as  far  as  possible,  the  spare  en- 
gines or  boilers  must  be  in  such  condition  that 
should  an  accident  occur  to  those  in  opera- 
tion, others  can  be  started  at  once.  If  the 
plant  contains  spare  machinery,  it  is  best  to 
run  the  engines  and  boilers  in  turn  for  certain 
periods  at  a  time,  all  the  most  important  re- 
pairs, etc.,  being  done  at  once  on  shutting 
down,  so  as  to  be  prepared  for  emergency. 

In  this  way  a  smaller  force  can  be  used,  the 
work  being  done  to  the  best  advantage.  If  we 
could  only  plan  out  the  work  ahead,  shutting 
down  each  engine  or  boiler  at  certain  inter- 
vals, sweeping  tubes,  washing,  cleaning  and 
testing  boilers,  examining  feed  and  air  pumps, 
overhauling  water  plungers  and  valves,  pack- 
ing, etc.,  all  these  and  other  matters  being 
taken  up  on  regular  days  in  turn,  it  would  sim- 
plify matters  immensely,  but  it  is  the  unex- 
pected that  always  happens  and  no  sooner 
does  the  system  get  in  fair  order  than  some- 
thing is  sure  to  occur  and  several  cogs  are 
slipped  before  things  are  moving  smoothly 
again.  Most  pumping  stations,  save  in  very 
small  cities,  run  continuously  day  and  night. 
The  most  satisfactory  system  Is  where  there 
are  storage  reservoirs  large  enough  so  that  the 
pumps  can  be  operated  at  constant  speed  and 
not  be  dependent  on  the  consumption,  for  in 
the  latter  case  engines  must  be  shut  down 
and  boilers  banked  during  the  small  hours  of 
the  night  and  then  started  up  again  when  the 
large  consumption  of  early  morning  comes. 
The  present  trend  of  the  times  is  certainly 
toward  an  eight-hour  working  day,  and  this 
division  works  very  nicely  in  the  continuous 
running  of  stations  as  it  gives  three  watches 
in  each  day.  This  usually  divides  as  follows: 
The  morning  watch,  6:00  A.  M.  to  2:00  P.  M.; 
the  afternoon  watch,  from  2:00  P.  M.  to  10:00 
P.  M.;  and  the  night  watch,  from  10:00  P.  M. 
to  6:00  A.  M.  These  three  watches  are  devot- 
ed to  those  who  are  immediately  connected 
with  the  running  of  the  machinery,  eng:ineers, 
oilers,  firemen,-  etc.  Then  there  is  the  regular 
day  watch  of  from  8:00  A.  M.  to  5:00  P.  M.  for 
those  about  the  station  engaged  in  repairs, 
cleaning,  etc.,  and  duties  which  can  only  be 
done  effectively  in  the  day. 

Anyone  who  has  had  much  night  work  to  do 
will  appreciate  how  unpleasant  and  wearisome 
the  turning  of  night  into  day  becomes,  and,  in 
the  Brooklyn  Water-Works,  our  watches  are 
arranged  so  as  to  have  each  set  of  men  one 
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week  on  each  watch,  the  change  being  made 
on  Sunday.  To  do  this  we  utilize  a  fourth 
watch,  called  the  repair  watch,  working  it  out 
as  follows:  The  regular  watch  starts  in  Sun- 
day morning  and  continues  on  that  watch  un- 
til the  following  Sunday,  when  it  comes  in  on 
the  afternoon  watch;  it  keeps  the  afternoon 
watch  all  that  week  and  on  the  next  Sunday 
comes  in  on  the  night,  remaining  on  that  watch 
until  Sunday  morning,  when  it  goes  off  and 
does  not  come  back  until  8:00  A.  M.  Monday, 
on  what  Is  known  as  the  repair  watch.  After 
one  week  on  repairs  they  start  in  again  on  the 
regular  run  Sunday  morning. 

This  system  has  proved  most  satisfactory, 
for,  although  all  the  men  are  not  equally  good 
on  repair  work,  yet  we  have  found  that  the 
men  realize  that  if  they  slight  any  of  the  work 
of  overhauling  or  repairs,  that  the  trouble  will 
be  apt  to  come  when  they  are  running  the  ma- 
chinery and  it  consequently  makes  them  very 
careful  to  do  good  and  faithful  work.  As  stat- 
ed above,  all  the  men  are  not  equally  efficient 
om  all  kinds  of  work,  and  it  therefore  becomes 
necessary  to  so  plan  the  work  ahead  that  such 
w«rk  will  be  taken  up  each  week  as  that  par- 
ticular set  of  men  are  best  qualified  to  per- 
form. As  far  as  possible  it  is  best  to  divide 
the  regular  work  up  so  that  each  man  or  set 
of  men  will  have  stated  and  definite  duties  to 
perform  and  who  can  therefore  be  held  re- 
sponsible for  the  satisfactory  performance  of 
their  work. 

It  is  not  'possible  for  the  chief  engineer  to 
be  present  all  the  time,  and  as  there  should  be 
a  responsible  head,  the  most  capable  engineer 
on  each  watch  should  be  put  in  charge  and 
held  responsible.  Of  course  the  engineer  must 
have  charge  of  all  the  machinery,  including 
boilers,  but  in  a  large  plant  it  is  always  well 
to  have  a  head  fireman  or  water  tender,  who 
has  a  general  charge  of  the  fire-rooms,  watch- 
ing the  feed  water  and  seeing  that  the  fires 
are  properly  handled,  so  that  the  best  re- 
sults can  be  obtained.  Next  in  importance  to 
continuous  operation,  is  high  economy  and 
efficiency.  We  all  know  that  it  is  possible,  by 
careful  training,  to  get  marvelous  speed  from 
a  horse  or  man  for  a  short  distance,  but  such 
speed  cannot  be  maintained  continuously.  So, 
also,  it  Is  possible  to  get  the  highest  results 
from  engines  and  boilers  when  tuned  up  for 
official  tests,  but  almost  impossible  to  keep  up 
to  the  high  work  in  regular  monthly  runs. 

The  engines  should  not  fall  off  to  any  ex- 
tent in  efficiency,  but  there  are  so  many  small 
connecting  links  between  the  energy  in  the 
coal  and  that  transmitted  to  the  water,  that 
the  failure  In  any  one  will  materially  affect 
the  whole.  It  is  astonishing  how  much  steam 
can  be  wasted  in  small  leaks  from  joints,  stuff- 
ing boxes  or  defective  valves.  When  a  badly 
packed  stuffing  box  once  begins  to  leak,  it  is 
impossible  to  stop  it  by  tightening  up  the 
gland,  even  when  putting  on  an  excessive 
strain,  and  it  Is  often  impracticable  to  repack 
without  shutting  down  some  machine  which  at 
the  time  cannot  be  spared. 

These  small  leaks  are  wasteful  and  most 
annoying,  and  when  any  steam  piping,  no  mat- 
ter how  small,  is  to  be  put  up,  the  greatest 
care  should  be  taken  to  see  that  it  is  properly 
drained,  for  any  water  pocket  will  sooner  or 
later  cause  a  leak.  Much  steam  is  often  lost 
through  leaky  valves,  and  it  is  safe  to  say  that 
any  valve  which  is  used  as  a  throttle  valve  on 
high  steam  pressures,  is  bound  to  cut  out  in 
short  order.  It  is  therefore  our  custom  to  use 
two  vaWes,  one  which  is  either  full  open  or 
tight  shot,  and  the  other  used  as  a  regulat- 
ing valve.  This  may  be  expensive  in  valves, 
but  pays  In  the  end,  especially  when  the  labor 


of  replacing  a  defective  valve  is  figured  in. 

It  is  much  easier  to  detect  a  large  than  small 
loss  and  efficiency  is  usually  lost  by  many  of 
these  small  leaks.  Of  course  every  one  real- 
izes that  the  hotter  the  feed  is  returned  to  the 
boiler  the  less  coal  it  will  take  to  evaporate  it 
into  steam,  and  yet  we  often  notice  exhaust 
steam  blowing  out  into  the  atmosphere  while 
the  feed  water  is  not  more  than  150  degrees. 

The  number  of  fuel  saving  devices  is  legion 
and  if  any  one  should  try  every  device  offered 
him  by  plausible  salesmen  that  agree  to  put 
in  their  fuel  savers  without  cost  unless  a  sav- 
ing of  from  10  to  50  per  cent,  is  accomplished, 
would  spend  his  time  in  doing  nothing  except 
making  hair  splitting  tests  and  changing  his 
plant  every  few  weeks.  Many  of  these  fuel 
saving  schemes  have  merit  and  give  most  sat- 
isfactory results,  but  there  are  also  many  that 
it  is  far  cheaper  to  let  some  other  man  experi- 
ment with.  The  greatest  care  should  be  taken 
in  looking  thoroughly  into  any  device  that  is 
offered,  especially  if  the  guarantee  or  claim 
appears  to  be  excessive,  and  in  any  case  it  is 
always  best  to  see  the  scheme  in  actual  oper- 
ation In  a  similar  plant.  As  a  rule,  when  a 
test  is  being  made  on  one  of  these  devices, 
the  contractor  will  prove  his  claim  by  the  aid 
of  an  expert  fireman,  who  could  in  any  case 
save  10  or  15  per  cent,  of  the  fuel  by  care- 
ful firing.  It  is  therefore  always  best  in  these 
cases  to  insist  that  the  tests  be  made  by  the 
regular  working  force,  allowing  the  contractor 
to  have  a  representative  on  the  ground. 

When  all  is  said  and  done,  however,  the 
real  test  of  efficiency  is  the  cost  of  pumping 
a  given  quantity  of  water  a  definite  height, 
usually  1,000,000  gallons  one  foot  high,  and  this 
is  largely  dependent  on  the  cost  of  the  fuel. 
Other  things  being  equal,  the  fuel  costing  the 
least  per  ton  will  be  the  cheapest,  providing, 
of  course,  that  it  can  be  burned.  This  does  not 
mean  that  of  two  coals  of  nearly  the  same 
price  the  better  grade  is  not  the  cheaper,  but 
when  one  can  manage  to  burn  with  fair  suc- 
cess a  really  cheap  fuel,  it  is  usually  found  to 
cost  less  per  unit  of  work  turned  out.  Usually 
the  cheap  coal  leaves  a  large  percentage  of 
refuse,  ash  and  unconsumed  coal,  and  where 
it  is  expensive  to  remove  this  refuse  this  ex- 
pense must  be  figured  in.  It  sometimes  oc- 
curs, too.  that  with  a  good  grade  of  coal  one 
or  two  firemen  could  do  the  work,  whereas 
with  the  poor  grade  two  or  three  would  be 
required,  and  this  must  also  be  taken  into  con- 
sideration. It  is  usually  possible  to  save 
money  by  using  a  bituminous  or  semi-bitum- 
inous coal,  but  the  smoke  question  enters  into 
this  consideration,  and  if  the  plant  is  owned 
by  the  city,  any  smoke,  no  matter  how  little, 
is  cause  for  complaint.  In  the  Brooklyn  Wa- 
ter-Works, during  the  year  1895,  we  succeeded, 
by  the  substitution  of  cheap  buckwheat  and 
pea  coal  for  the  larger-size  anthracite,  in  cut- 
ting the  cost  of  pumping  from  over  2  cents  to 
under  1%  cents  per  million  gallons  one  foot 
high.  Of  course  we  used  more  coal  in  doing 
this  and  the  duty  fell  off  considerably,  but  the 
true  test  is  the  cost  in  dollars  and  cents  and 
the  saving  was  large.  The  coal  strike  of  last 
year  has  changed  all  the  coal  prices  and  at 
the  present  time  it  is  very  difficult  to  get  a 
low-priced  coal  that  is  not  of  the  most  inferior 
quality.  There  is  also  a  chance  for  economy 
in  the  use  of  oils,  and  it  is  often  possible  to 
obtain  a  good  and  satisfactory  oil  which,  al- 
though slightly  more  is  used,  yet  the  excess 
will  not  make  up  the  difference  in  price.  In 
oils,  however,  one  must  be  very  careful,  for  a 
poor  oil  may  cause  great  loss  by  cutting  cylin- 
der and  valves  or  gumming  the  piston  rings, 
and  therefore  largely  increasing  the  friction  of 


the  engine.  The  question  of  necessary  labor 
to  care  properly  for  the  machinery  is  a  most 
important  one,  and  requires  much  thought. 
When  everything  is  working  smoothly  and 
there  is  no  hitch  or  trouble,  the  needed  attend- 
ance is  small,  but  it  is  the  unexpected  that 
must  be  guarded  against  and  the  regular  force 
should,  in  Important  stations,  be  large  enough 
to  keep  things  going  and  at  the  same  time  at- 
tend to  any  sudden  accident  or  difficulty.  It 
is  curious  how  one  small  trouble  will  lead  to 
more  and  larger  ones.  It  seems  that  just  as 
soon  as  the  regular  order  of  things  is  changed, 
everything  goes  amiss  and  a  strong  and  prompt 
hand  is  required  at  once  to  straighten  matters 
out. 

The  fire-room  is  where  most  of  the  money  in 
running  a  pumping  plant  is  spent  and  should 
receive  the  closest  attention.  The  personal 
equation  enters  into  the  case  here  more  than 
anywhere  else  and  a  good  man,  who  can  and 
will  work  the  fires  Intelligently,  is  worth  his 
salary  many  times  over.  The  great  trouble 
with  the  ordinary  firemen  is  that  they  follow 
each  other  like  a  flock  of  sheep.  One  man 
will  start  to  cover  or  slice  his  fires  and  im- 
mediately all  the  rest  will  jump  up  and  do  the 
same  thing.  This  is  true  in  cleaning  the  fires 
and  unless  there  is  a  good  head  fireman  in 
charge  the  steam  is  almost  sure  to  drop  sev- 
eral pounds  when  the  cleaning  of  the  fires  is 
started.  Firemen  are  also  fond  of  shoveling 
into  a  furnace  all  the  coal  they  can  possibly 
get  in  and  then  sitting  down  to  watch  it  burn. 
Then,  too,  some  firemen  will  open  the  fire  door 
and  'then  look  around  for  the  shovel  or  slice 
bar,  regardless  of  the  fact  that  cold  air  is  rush- 
ing in  over  the  fires  and  cooling  everything 
off.  The  boilers  should  be  kept  as  clean  as 
possible  outside  as  well  as  in,  and  should  be 
blown,  tubes  swept  and  cleaned  at  regular  in- 
tervals, the  frequency  depending  on  the  qual- 
ity of  feed  water  and  other  local  conditions. 
Great  care  should  be  taken  to  examine  care- 
fully the  surface  and  main  blow  off  cocks,  as 
these  are  very  apt  to  leak  and  the  loss  of  this 
water  after  having  been  heated  up  is  certainly 
expensive.  Our  practice  in  this  matter  is  to 
use  a  heavy  gate  as  well  as  a  plug  cock  and 
we  think  the  expense  justified. 

The  proper  keeping  of  the  records  is  a  most 
important  part  of  the  work  of  any  pumping 
station,  for  if  we  do  not  know  exactly  what 
we  are  doing  and  what  is  the  cost,  we  will  be 
unable  to  tell  whether  the  work  is  being  done 
cheaply  and  how  it  compares  with  other  plants. 

The  basis  of  computations  in  the  Brooklyn 
Water-Works  is,  as  previously  stated,  the  cost 
of  pumping  one  million  gallons  one  foot  high. 
This  is  figured  on  the  coal  consumed,  the  labor, 
supplies  and  repairs,  and  the  interest  and  sink- 
ing fund,  and  the  records  are  so  kept  that 
these  charges  can  be  readily  determined. 

To  arrive  at  these  results  the  first  thing  to 
be  determined  is  the  work  of  the  engines. 
Small  log  books  are  therefore  kept  by  the  run- 
ning engineer,  in  which  are  entered  hourly  the 
engine  counter,  the  strokes  made,  the  steam 
pressure,  the  water  pressure,  depth  of  suction, 
vacuum  and  temperature  of  feed,  etc.  At  the 
end  of  each  watch  the  coal  as  weighed  in  by 
the  coal  passer  and  consumed  during  the  eight 
hours'  run  is  entered  as  well  as  the  refuge 
from  the  furnaces.  The  oil  and  waste  used 
during  this  time  are  also  noted.  These  items 
are  daily  transferred  to  the  large  regular  log 
books  which  are  kept  in  the  office.  From  these 
data  the  total  work  of  the  engines  is  figured 
up  at  the  end  of  each  month  and  at  the  "same 
time  the  duty  or  total  foot-pounds  of  work 
per  100  pounds  of  coal.  The  total  cost  of  the 
coal,  the  total  salaries  and  the  cost  of  supplies 
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and  repairs  per  month  are  also  kept  accurately 
and  used  to  figure  the  cost  per  million  gal- 
lons. The  labor  account  is  kept  by  means  of 
time  cards  for  each  man  and  the  supplies  are 
charged  up  by  the  storekeeper  when  issued. 
The  interest  and  sinking  fund  charges  are 
made  up  by  the  chief  engineer  of  the  depart- 
ment and  reduced  to  a  monthly  basis.  These 
figures  are  worked  out  for  each  engine,  copied 
on  large  record  sheets  together  with  the  daily 
records  and  sent  down  to  the  main  office  of 
the  department,  the  original  copy  with  the 
work  and  figures  being  filed  at  the  station. 

In  a  large  station  containing  many  pumping 
engines  these  records  take  considerable  time 
and  trouble  to  keep  up,  but  when  the  work  is 
well  and  carefully  done  the  results  obtained 
should  be  of  value. 

The  general  supplies  required  for  pumping 
stations  are  varied  in  the  extreme  and  great 
care  is  needed  in  selecting  the  kind  and  qual- 
ity best  suited  for  the  purpose.  Many  arti- 
cles deteriorate  by  age,  especially  rubber  goods 
and  it  Is  not  easy  to  keep  the  stock  up  and 
yet  not  have  too  large  a  supply  on  hand.  This 
is  especially  true  in  municipal  stations,  where 
it  is  apt  to  take  several  weeks  before  the  good? 
ordered  are  received  and  the  tendency  is  there- 
fore to  keep  a  large  stock  ahead. 

In  providing  supplies  for  engines  and  boil- 
ers, it  is  the  best  economy  to  get  the  very  best, 
and  also,  once  having  determined  the  best,  to 
stick  to  that.  This  is  true  because  the  labor 
of  putting  in  a  poor  valve  or  fitting  is  often 
more  than  the  article  itself  is  worth,  and  in 
any  ease  is  just  as  costly  for  a  poor  as  for  a 
good  one.  It  is  also  the  best  practice  to  stand- 
ardize everything  as  much  as  possible  so  that 
the  different  sizes  and  kinds  required  in  stock 
shall  be  as  few  as  possible.  Then,  too,  in  sub- 
stituting a  new  for  an  old  article  there  is  less 
trouble.  Any  one  who  has  to  attend  to  the 
ordering  of  supplies  has  to  keep  careful  watch 
for  the  "just  as  good"  and  "equal  to"  substi- 
tutes that  are  oitered  and  delivered.  This  is 
difficult,  for  it  is  not  always  easy  to  prove  the 
inferiority  of  an  article  without  a  trial,  and  a 
poor  article  once  used  causes  much  trouble. 

The  cities  are  continually  growing  and  con- 
sequently pumping  stations  have  to  be  en- 
larged. In  making  these  additions  future  en- 
largements should  always  be  figured  on.  If 
proper  consideration  is  given  to  this,  much 
money  would  be  saved,  for  if  we  simply  add 
an  engine  or  a  boiler  to  those  already  in  oper- 
ation, it  is  often  possible  to  run  with  the  same 
force  or  with  a  very  slight  increase,  whereas 
if  we  place  the  machinery  in  separate  rooms  or 
buildings,  practically  a  complete  new  force  will 
be  required.  There  is  also  often  much  time 
and  fuel  lost  in  changing  from  one  battery  of 
boilers  to  another,  which  could  have  been 
avoided  by  a  little  forethought. 

One  of  the  most  difficult  parts  of  managing 
a  pumping  station  is  the  handling  of  the  men, 
to  be  just  and  neither  too  easy  nor  too  severe. 
It  is  certainly  very  annoying  to  have  a  man 
fall  to  report  for  duty,  causing  the  man  he 
should  relieve  to  do  double  duty,  or  else  caus- 
ing another  man  to  be  brought  in  when  his  ser- 
vices were  required  at  other  work.  Some  men 
seem  much  more  liable  to  sickness  than  oth- 
ers, and  It  is  often  difficult  to  determine 
whether  the  sickness  Is  legitimate  or  not.  We 
have  found  that  having  a  regular  physician 
who  will  call  on  anyone  who  is  absent  on  ac- 
count of  sickness  and  report  the  facts  in  the 
case  to  those  in  authority,  has  a  very  bene- 
ficial effect.  These  cases  are  the  exception  and 
not  the  rule,  and  it  certainly  pays  to  be  as  con- 
siderate as  possible,  for  the  worlf  is  then  done 
cheerfully  and  well. 


A  Very  Tall  Steel  Water  Tower. 

A  general  description  of  the  very  complete 
plant  of  the  New  York  Shipbuilding  Company, 
at  Camden,  N.  J.,  was  printed  in  The  Engineer- 
ing Record  of  January  3,  1903.  These  works 
are  supplied  with  water  under  about  200  feet 
head  for  automatic  sprinkler  and  other  pur- 
poses from  a  steel  tank  on  a  tall  tower  built 
by  the  Chicago  Bridge  &  Iron  Company,  Chi- 
cago, 111.  This  company  has  for  some  years 
made  a  specialty  of  the  design  and  erection 
of  elevated  water  tanks  with  hemispherical 
bottoms,  supported  on  towers  consisting  usu- 
ally of  four  posts  with  very  simple  connec- 
tions to  the  tank  at  the  top  and  suitable  sys- 


New  York  Shipbuilding  Company's  Water  Tower. 

tems  of  bracing.     An  abstract  is  given  below 
of  the  company's   standard   specifications. 

Excepting  a  few  details,  principally  the  con- 
nections of  the  columns  to  the  tank,  the  struc- 
ture at  Camden  is  of  the  standard  design  of 
the  Chicago  Bridge  &  Iron  Company,  but  is 
noteworthy  for  its  great  height,  which  It  is 
claimed  exceeds  that  of  any  other  structure  of 
this  class.  The  tank  is  a  cylinder  33  feet  6 
inches  high  with  a  hemispherical  bottom  of  13 
feet  radius,  the  lowest  point  of  the  bottom  be- 
ing 200  feet  above  the  ground.  It  is  surmount- 
ed by  a  conical  roof  9  feet  10  inches  high,  above 
which  there  Is  a  flagpole  48  feet  high,  so  that 
the  total  height  of  the  structure  above  the 
ground  is  300  feet.  The  general  appearance 
of  the  tank  and  tower  Is  shown  by  the  accom- 


panying view  and  one  of  the  diagrams  gives 
Its  principal  dimensions. 

The  capacity  of  the  tank  Is  150,000  gallons. 
It  Is  26  feet  In  diameter,  and  made  of  five 
courses  of  four  steel  plates  each,  the  bottom 
course  being  6  feet  10  inches  high  and  the  oth- 
ers 6  feet  8  Inches.  The  lowest  course  and 
the  hemispherical  bottom  are  5/16-lnch  thick. 
Four  courses  are  >4-inch  thick,  and  the  roof 
Is  of  plates  weighing  7Vj  pounds  per  square 
foot.  The  horizontal  seams  In  the  tank,  and 
the  seams  in  the  roof  are  single  riveted.  The 
vertical  seams  in  the  first  two  courses  are 
triple  riveted,  in  the  third  course  double  riv- 
eted and  in  the  fourth  and  fifth  courses  single 
riveted,  the  rivets  being  %-lnch  diameter  In  the 
lowest  seam  and  %-lnch  In  the  others.  All 
joints  are  lapped  and  the  comer  of  one  plate 
is  scarfed  where  three  plates  meet. 

The  root  is  composed  of  26  plates  and  over- 
hangs the  side  of  the  tank  about  2Y2  feet,  be- 
ing finished  with  a  fascia  plate  and  an  eaves 
angle.  It  is  connected  with  the  top  of  the  tank 
by  means  of  l'/4x2%x3/16-lnch  bent  plates  and 
460  5/16-inch  rivets.  There  Is  a  20-lnch  square 
opening  in  the  roof  about  1  foot  from  the  side 
of  the  tank,  covered  by  a  door.  The  plates  are 
reinforced  on  the  under  side  around  the  open- 
ing by  three  l>/4xli4x%-lnch  angles.  In  line 
with  the  door  is  an  opening  through  the  over- 
hang of  the  roof  over  a  ladder  on  the  side  of 
the  tank. 

The  flagpole  has  a  total  length  of  58  feet 
and  projects  48  feet  above  the  apex  of  the  roof. 
It  consists  of  four  sections  of  gas-pipe  respect- 
ively 4%,  4,  3%  and  3  Inches  in  size,  spliced 
by  sleeves  1  foot  9  inches  long.  Is  pierced  by 
13/16-inch  holes  1  foot  apart  for  ladder  rungs 
and  surmounted  by  a  10-inch  hollow  cast-iron 
ball.  At  the  apex  of  the  roof  the  pole  passes 
through  a  %-lnch  bent  plate  collar  riveted  to 
the  roof.  There  is  a  lead  joint  between  the 
column  and  the  pipe,  and  two  %-lnch  bolts  pass 
through  both,  at  right  angles.  At  Its  base, 
which  is  at  the  level  of  the  top  of  the  tank, 
the  pole  Is  fastened  in  a  similar  manner  to  two 
3/16-inch  plates  39  Inches  in  diameter,  as 
shown.  Between  the  outer  edges  of  these  plates 
are  inserted  the  ends  of  48  %-lnch  rods  which 
radiate  to  the  side  of  the  tank.  These  rods  are 
bolted  to  the  plates  and  to  the  tank  and  sup- 
port the  pole. 

The  hemispherical  bottom  Is  composed  of  one 
circular  dished  steel  head,  at  its  very  lowest 
part,  115  inches  In  diameter,  5/16-lnch  thick, 
and  twelve  5/16-lnch  curved  special  plates  with 
double  riveted  seams.  There  is  only  one  row 
of  rivets  In  the  dished  head.  All  rivets  are 
%-inch  diameter.  The  bottom  Is  attached  to 
the  tank  by  one  row  of  %-lnch  rivets  2  feet  4 
inches  below  the  seam  between  the  lowest  and 
the  second  course  of  tank  plates.  By  means 
of  this  same  row  of  rivets  a  ring  of  3V2^6xVi- 
Inch  angles,  with  the  6-inch  leg  horizontal,  is 
attached  to  the  side  of  the  tank.  The  plates 
of  the  lowest  course  thus  extend  4  feet  6  inches 
below  the  junction  of  the  bottom  with  the  tank 
and,  having  two  3x4x%-inch  flange  angles  on 
their  lower  edges,  form  a  circular  plate  girder 
for  the  support  of  the  tank.  To  this  girder  are 
riveted  on  the  outside  24  pairs  of  vertical  4x 
3x5/16-inch  angles  4  feet  4  inches  long  fltted 
to  bear  between  the  horizontal  legs  of  the  top 
and  bottom  flange  angles.  These  pairs  of 
angles  are  spaced  3  feet  4%  Inches  center  to 
center,  in  alternate  pairs,  being  placed  back  to 
back  and  6  Inches  apart,  the  former  coming 
at  the  twelve  points  of  connection  for  the, 
three-pronged  tops  of  the  four  posts  of  the 
tower,  as  shown  in  the  plan  of  the  balcony  gir- 
der. Back  of  these  angles,  on  the  inner  side  of 
the  vertical  girder,  are  pairs    of    4x3x%-inch 
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angles  2  feet  3  inches  long,  as  shown  in  the 
section. 

To  the  horizontal  legs  of  the  bottom  flange 
angles  of  this  circular  girder  are  riveted  hori- 
zontal 5/16-inch  plates  forming  the  floor  of  the 
balcony  around  the  bottom  of  the  tank  and  at 
the  same  time  doing  duty  as  the  web  of  the 
horizontal  circular  girder,  to  which  are  at- 
tached, by  means  of  connection  plates  and 
angles,  the  tops  of  the  tower  posts,  as  shown 
by  the  detail  drawings.  These  plates  are  about 
2^  feet  wide,  and  to  their  outer  edges  is  riv- 
eted a  railing  about  3  feet  4  inches  high,  of 
3M!x2VjX?4-inch  angles  spaced  about  8  feet  apart 
and  latticed  with  l%x%-inch  bars.     The  floor 


made  of  equal  parts  of  sand  and  cement,  5  feet 
square  and  2  feet  thick.  The  tops  of  these 
foundations  are  about  48  feet  apart  on  centers. 
In  the  bottom  of  each  footing  is  embedded  a 
cast-iron  washer  30xl2iri  inches  and  1  inch 
thick  with  a  longitudinal  rib  6  inches  deep  and 
1  inch  thick,  on  its  under  side.  Cylindrical  nut 
seats  17%  Inches  apart  are  formed  in  the  rib 
so  that  the  two  2 14 -inch  anchor  bolts  take  bear- 
ing at  the  bottom  of  the  rib  and  extend  through 
it.  One  pair  of  diagonally  opposite  posts  are 
made  with  sliding  seats  to  allow  for  tempera- 
ture movements,  while  the  other  posts  are 
bolted  rigidly  to  the  foundations. 

Each  post  is  made  of  two  15-lnch  channels,  of 
the  weights  shown  on  the  diagram,  latticed  on 
one  side  and  having  1714-inch  wide  cover-plates 
on  the  other  side.  The  horizontal  struts  con- 
sist of  two  pairs  of  angles  back  to  back,  lat- 
ticed, and  are  connected  to  the  posts  by  bent 
jaw  plates.  At  the  top  of  the  fifth  story  each 
post  is  divided  into  three  prongs  so  as  to  give 
twelve  points  of  support.      This  construction 


The  Inlet  and  outlet  pipe  to  the  tank  is  a 
12-lnch  cast-iron  pipe,  with  bell  and  spigot 
joints,  rising  from  a  cast-iron  foot  elbow  with 
a  flat  base  plate  resting  on  a  concrete  block  4V-! 
feet  in  diameter  and  1  foot  thick.  The  lower 
part  of  the  pipe  and  the  elbow  are  enclosed 
by  a  hollow  concrete  pier  3  feet  G  inches  in 
diameter  outside  with  walls  1  foot  thick  rising 
1  foot  G  inches  above  the  surface  of  the  ground. 
This  pier  serves  as  the  foundation  for  the  frost 
jacket  which  encloses  the  vertical  pipe.  The 
pipe  is  connected  to  the  lowest  part  of  the  hemi- 
spherical bottom  of  the  tank  by  means  of  a 
standard  expansion  joint,  as  shown  in  the  de- 
tail. The  frost  case  Is  2  feet  6  inches  in  diam- 
eter and  formed  of  3/16-inch  steel  plates  rein- 
forced at  Intervals  of  about  10  feet  by  li^xl^x- 
3/16-inch  angles  riveted  to  each  edge  of  each 
plate  so  as  to  form  horizontal  flanges  by  means 
of  which  the  successive  courses  of  plates  are 
riveted  together.  In  the  plane  of  each  set  of 
horizontal  tower  struts,  excepting  the  bottom 
one,  the  pipe  is  braced  by  means  of  2i^x%-inch 


Dished  Head  1 15' Dam 


Tapped  for  l"Pipe.. 


Lead  Oasket 


Tapped  fyr  4'Pipe. 
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Diagram  and  Details  of  the  New  York  Shipbuilding  Company's  Water  Tower,  at  Camden,  N.  J. 


plates  are  pierced  by  numerous   1-lnch  holes 
for  drainage. 

The  tower  consists  of  four  battered  posts  with 
three-pronged  tops  and  six  sets  of  horizontal 
struts  dividing  the  tower  into  flve  stories  below 
the  level  at  which  the  posts  begin  to  branch. 
The  stories  decrease  in  height  from  42  feet  9 
inches  at  the  bottom  to  34  feet  9  inches  at  the 
top  and  each  story  is  X-braced  with  pairs  of 
diagonal  tie  rods.  The  posts  rest  on  four 
stepped  concrete  blocks  containing  about  65 
cubic  yards  each,  13  feet  deep,  11  feet  10  inches 
by  14  feet  7  inches  on  the  bottom,  having  caps 


differs  from  the  standard  design  of  the  Chicago 
Bridge  &  Iron  Company,  In  which  there  are  only 
four  points  of  support,  tt.e  top  of  each  post 
being  connected  by  vertical  connection  angles 
to  the  side  of  the  tank. 

Access  to  the  tank  is  had  by  climbing  one  of 
the  latticed  posts  of  the  tower  to  a  point  about 
20  feet  below  the  balcony,  from  which  point  a 
ladder  extends  to  and  through  the  balcony  floor. 
From  the  balcony  a  second  ladder  riveted  to 
the  tank  rises  to  the  hole  in  the  roof,  through 
which  a  man  can  get  on  the  roof  or  enter, 
through  the  door,  into  the  tank. 


pipe  straps  and  four  %-inch  tie  rods  extending 
from  the  pipe  to  each  post  of  the  tower.  Be- 
sides the  connection  for  the  inlet  and  outlet 
pipe  the  bottom  of  the  tank  is  tapped  as  shown 
for  a  1-inch  and  a  4-inch  pipe.  These  pipes 
are  used  for  steam  to  prevent  freezing  and  for 
blow-off,  respectively. 

The  estimated  weight  of  the  tank  full  of 
water  is  1,330,000  pounds.  The  load  on  the  cir- 
cular girder  is  assumed  to  be  16,220  pounds  per 
linear  foot,  and  the  span  between  supports  is 
reduced  to  6.8  feet  by  pronging  the  tops  of  the 
posts.     The  Chicago  Bridge  &.  Iron  Company's 
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Tank  Support  Wind  Stress   Diagram. 
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Designed  and  Built  by  the  Chicago  Bridge  and  Iron  Company. 
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engineers  do  not  believe  that  the  pronging  out 
ot  the  posts  makes  as  substantial  a  piece  of 
work  as  carrying  the  posts  up  to  connect  di- 
rectly to  the  tank,  being  convinced  that  it  is 
practically  impossible  to  secure  uniform  load- 
ing over  the  twelve  points  of  support.  Ex- 
tracts from  the  standard  specifications  accord- 
ing to  which  the  tank  and  tower  were  con- 
structed follow. 

"All  metal,  except  rods,  which  require  weld- 
ing or  forging,  will  be  soft  steel.  All  tank 
plates  and  principal  parts  of  main  posts  shall 
be  made  by  the  open-hearth  process.  Other 
steel  may  be  either  open-hearth  or  Bessemer. 
Rivet  steel  shall  show  an  ultimate  strength  of 
from  48,000  to  58,000  pounds  per  square  inch; 
elastic  limit  not  less  than  half  the  ultimate 
strength;  elongation,  26  per  cent.;  soft  steel, 
ultimate  strength  52,000  to  62,000  pounds,  and 
elongation  25  per  cent.  In  open-hearth  steel 
made  by  the  acid  process,  the  phosphorous 
limit  shall  be  .08  per  cent;  by  the  basic  process, 
.04  i)er  cent. 

"The  structure  shall  be  proportioned  for  its 
own  weight,  the  weight  of  water  in  the  tank 
and  a  wind  pressure  of  not  less  than  30  pounds 
per  square  foot  over  half  the  diametral  plane 
of  the  tank  and  200  pounds  for  each  vertical 
foot  of  tower.  Wind  forces  will  be  assumed  in 
any  direction,  and  members  must  be  propor- 
tioned for  the  maximum  stresses.  For  mem- 
bers not  exceeding  90  radii  of  gyration  between 
supports  14,000  pounds  per  square  inch  com- 
pression is  allowed,  and  for  greater  lengths  the 
allowed  unit  stress  equals  20,300  minus  70  times 
the  length  divided  by  the  least  radius  of  gyra- 
tion, both  in  inches,  no  main  post  will  exceed 
10#  radii  of  gyration  in  length,  and  no  other 
strut  exceed  150  radii,  or  such  length  that  the 
fib«r  stress  due  to  bending  from  its  own  weight 
exceeds  4,000  pounds  per  square  inch."  Other 
unit  loads  conform  to  good  modern  practice. 

"Anchor  bolts  shall  always  be  provided.  No 
plates  less  than  %  inch  thick  and  no  shape 
weighing  less  than  4  pounds  per  linear  foot 
shall  be  used,  except  in  roofs  and  ornamental 
features.  All  joints  in  main  posts  shall  he 
made  above,  and  as  near  as  practicable  to  a 
horizontal  strut.  Splices  are  to  be  made  with 
plates  on  all  sides  of  the  columns.  Where  the 
main  posts  connect  to  the  tank  the  posts  shall 
be  reinforced  so  that  the  area  of  section  for  a 
distance  of  3  feet  below  this  point  shall  be  equal 
to  I'/i  times  the  area  of  post."  The  require- 
ments for  riveting  and  other  details  not  men- 
tioned are  up  to  the  standards  of  practice  for 
flrst-class  structural  work. 

"The  tank  is  to  be  made  absolutely  water- 
tight by  calking  only.  No  foreign  substam.t; 
of  any  description  is  to  be  put  into  the  joints 
between  the  plates.  All  bends  in  steel,  exceiit 
as  noted  below,  must  be  made  cold.  This  par- 
ticularly applies  to  the  formation  of  tank  plates, 
both  the  sides  and  the  bottom.  .  Detail  pieces, 
if  necessary,  may  be  bent  hot  without  anneal- 
ing. If  a  steel  piece  in  which  the  full  strength 
is  required  has  been  partially  heated  the  whole 
must  be  subsequently  annealed.  All  work  shall 
be  covered  before  leaving  the  shop  with  one 
coat  of  graphite  paint  thoroughly  mixed  with 
pure  boiled  linseed  oil,  and  a  small  amount  of 
Japan  dryer,  except  the  contiguous  surfaces  of 
the  plates  forming  the  tank.  This  portion 
shall  not  be  painted." 

The  stress  diagrams  of  the  tower,  reproduced 
herewith,  show  the  assumed  wind  pressure  and 
the  method  of  calculating  the  stresses  without 
need  for  comment.  These  diagrams  were  made 
by  the  engineers  of  the  New  York  Shlpbuildln;? 
Company.  The  structure  is  a  handsome  piece 
of  work  of  its  kind  and  the  Chicago  Bridge  & 
Iron  Company  is  naturally  proud  of  it.      Mr. 
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W.  F.  Gronan  was  the  chief  engineer  of  the 
shipbuilding  company  and  Mr.  Edwin  H.  Sapp 
his  principal  assistant  when  the  tower  was  de- 
signed. Mr.  Sapp  is  now  the  civil  engineer  of 
the  works.  Mr.  George  T.  Horton  was  the  engi- 
neer in  charge  of  the  work  for  the  Chicago 
Bridge  &  Iron  Company,  of  which  Mr.  Horace 
B.  Horton,  M.  Am.  Soc.  C.  E.,  is  proprietor. 


Past  and  Present  Pumping  Methods  in 

the   Metropolitan   Water   District 

of    Massachusetts. 

By    .\.    O.    Doane,    Division     Engineer,    Metropolitan 
Water  Works. 


Before  the  intro*duction  of  the  Metropolitan 
water  supply,  the  pumping  in  this  district, 
which  includes  the  city  of  Boston  and  seventeen 


Connections  of  Roof 
and  Fascia  Plates 


Flag  Pole  Connection. 

Details  of  Flag  Pole  and  Roof  of  Water  Tower. 

neighboring  cities  and  towns,  was  done  at 
seventeen  stations,  nearly  all  of  small  size,  anil, 
with  the  exception  of  the  Boston  stations, 
equipped  with  low  duty  pumping  machinery. 
Each  municipality  had  its  own  plant  and  almost 
all  had  independent  sources  of  supply.  As  the 
main  pipe  lines  of  the  Metropolitan  system 
were  completed  and  connected  with  the  distri- 
bution systems  of  the  cities  and  towns  in  the 
district,  it  was  possible  to  dispense  with  the 
Mystic  pumping  station  of  the  city  of  Boston 
and  several  of  the  smaller  plants,  the  work 
being  transferred  to  the  large  station  at  Chest- 
nut Hill  reservoir,  formerly  belonging  to  the 
city  of  Boston. 

At  the  beginning  of  the  year  1899  the  main 
pipe  system  for  the  supply  of  the  higher  por- 
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lion  of  the  northern  part  of  the  district,  known 
as  the  northern  high  service  district,  was  nearly 
completed;  but  the  pumping  station  on  the 
shore  of  Spot  Pond,  which  was  to  supply  this 
district,  was  not  ready  for  service.  Pending 
the  completion  of  this  plant  arrangements  were 
made  with  the  water  departments  of  several 
cities  having  pumping  stations  which  were 
available  for  this  work  to  oDerate  them  under 
the  direction  of  the  distribution  department  of 
the  Metropolitan  Water  Works,  the  board  to 
pay  all  running  expenses  and  keep  the  machin- 
ery in  repair.  Under  this  arrangement  the 
water  supplied  to  the  northern  high  service  dis- 
trict was  pumped  at  the  stations  mentioned  in 
the  accompanying  table,  which  gives  the  loca- 
tion of  the  station  and  number  and  capacity  of 
the  pumps: 

Nominal 

capacity 

Xo.  of  of  each, 

Location.  pumps.  gallons. 

Somcrville    1  2,000,000 

Medtord    :;  1,500.000 

Maiden -J  2.000,000 

Everett   1  700,000 

Chelsea   2  1,500,000 

Uevere  Water  Co.,  Saugus 1  1.250,000 

Total     !i  8.950,000 

All  these  stations  were  eciuipped  with  com- 
pound duplex  direct-acting  pumps  and  nearly 
all  were  run  condensing.  With  the  exceptioa 
of  the  Saugus  station  of  the  Revere  Water  Com- 
pany, which  pumped  from  driven  wells,  all  the 
water  pumped  was  taken  from  the  low  service 
pipes  of  the  city  in  which  the  '  station  was 
located,  these  mains  being  connected  with  the 
Metropolitan  low  service  pipes,  and  delivered 
into  the  local  high  service  pipes  which  were 
connected  to  the  Metropolitan  main  pipe  supply- 
ing the  northern  high  service  district.  The 
pumping  stations  at  Somerville  and  Chelsea 
were  the  first  put  in  operation,  and  later  on  the 
others  were  put  in  service  as  the  consumptie* 
increased.  Owing  to  the  cold  weather  at  tke 
beginning  of  the  year,  a  large  quantity  of  water 
was  run  to  waste  in  order  to  prevent  the  freez- 
ing of  water  pipes  in  houses;'  later  in  the  year 
the  weather  was  very  hot  and  dry  and  a  large 
amount  of  water  was  used  to  sprinkle  lawHS 
and  streets.  Under  these  unfavorable  coadi- 
tions  the  consumption  of  water  was  unusually 
large  and  at  times  the  capacity  of  all  the  sta- 
tions was  taxed  to  the  utmost  to  meet  the  de- 
mand. 

Five  stand-pipes  and  three  small  reservoirs 
were  connected  to  this  system,  but  owing  te  the 
difference  in  elevations,  which  varied  from  195 
to  254  feet  above  Boston  city  base,  some  of  the 
stand-pipes  had  to  be  shut  off  and  held  in  re- 
serve. The  reservoirs  at  Chelsea  and  Revere, 
which  were  much  lower  than  any  of  the  others, 
were  kept  in  service  by  regulating  the  pressure 
in  the  main  line  by  means  of  an  ordinary  24- 
inch  gate  valve  situated  a  short  distance  above 
the  branch  pipes  leading  to  these  basins.  The 
pressure  below  the  valve  was  that  due  to  th« 
elevation  of  the  water  in  these  reservoirs. 

This  regulation  by  means  of  an  ordinary 
valve  was  somewhat  troublesome  when  the  rate 
of  consumption  changed  rapidly,  as  was  the 
case  when  the  infrequent  showers  fell,  stopping 
the  hose  and  watering  carts,  but  in  ordinary 
running  the  gate  was  not  touched  for  days  and 
sometimes  weeks  at  a  time. 

The  stations  were  operated  by  the  same  em- 
ployes as  were  in  service  at  the  time  the  plants 
came  under  the  control  of  the  Metropolitan 
Water  Board.  They  were  untrained  in  work- 
ing in  connection  with  other  stations,  but  soon 
became  accustomed  to  the  new  order  of  pump- 
ing, and  the  system  worked  very  smoothly  con- 
sidering the  circumstances  under  which  it  oper- 
ated. The  telephone  was  of  the  greatest  as- 
sistance in  this  work,  as  the  pumping  had  to 
be  done  in  accordance  with  .schedules,  and  theso 
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iad  to  be  modified  frequently  and  sometimes 
very  quicltly  in  order  to  meet  sudden  changes 
in  consumption.  The  operation  of  the  regu- 
lating gate  was  also  directed  by  telephone.  This 
method  of  pumping  continued  until  the  pump- 
ing engine  at  the  Spot  Pond  station  was  started 
in  regular  service  in  the  latter  part  of  March, 
1900,  when  all  the  small  plants  then  in  service 
■were  permanently  shut  down. 

The  cost  of  pumping  at  the  small  stations 
■was  somewhat  high,  ranging  from  $8.68  to 
.|2o.74  per  million  gallons  pumped.  In  most 
cases  the  cost  of  labor  was  a  little  less  than 
half  of  the  total  expense,  the  remainder  cover- 
ing cost  of  fuel,  supplies  and  repairs.  The 
large,  variation  in  the  cost  of  pumping  at  the 
different  stations  was  due  to  various  causes, 
such  as  the  size,  type  and  efficiency  of  the 
pumps,  the  difference  in  the  dynamic  head 
pumped  against  and  the  method  of  operation, 
whether  continuous  or  Intermittent.  The  per- 
sonal factor  was  also  important,  careful  atten- 
tion to  methods  of  firing,  use  of  oil,  keeping 
■boiler  tubes  clean,  etc.,  had  a  marked  effect  on 
the  cost  of  pumping.  The  duty  obtained  from 
the  pumping  engines  at  the  small  stations  var- 
ied from  25,000,000  to  55,000,000  foot-pounds  per 
100  pounds  of  coal,  on  the  basis  of  plunger  dis- 
placement with  allowance  for 
slip.  The  dynamic  head  varied 
from  76  to  265  feet.  The  aver- 
age daily  pumpage  for  1899  was 
6,922,000  gallons  with  a  mini- 
mum of  5.707,000  gallons  aver- 
age daily  consumption  for  Janu- 
ary and  maximum  of  8,416,000  in 
July.  On  several  occasions  con- 
siderably more  than  9,000,000 
gallons  were  pumped  in  twenty- 
four  hours. 

On  the  completion  of  the  three 
35,000,000-gallon  Holly  pumping 
engines  at  the  new  low  service 
pumping  station  at  Chestnut  Hill 
in  October,  1900,  the  water  for 
the  low  service  district  of  Bos- 
ton, which  had  previously  been 
supplied  by  gravity  from  Chest- 
nut Hill  reservoir,  as  well  as  the 
supply  for  the  northern  low  ser- 
vice district  formerly  handled 
by  some  of  the  pumps  at  the 
high  service  station  at  Chestnut 
Hill,  was  pumped  at  the  low  ser- 
vice station.  Part  of  this  water 
was  again  pumped  at  the  Spot 
Pond  station  for  the  northern 
high  service  district.  Two  small 
pumping  stations,  one  at  Arlington  and  the 
"Other  at  West  Roxbury,  pumped  small  amounts 
of  water  for  limited  areas  too  high  to  be  effec- 
tively served  by  the  large  stations.  The  five 
stations  of  the  Metropolitan  water  works  men- 
tioned in  the  second  table  pump  all  the  water 
supplied  to  the  district  from  the  Metropolitan 
works.  This  table  also  gives  capacities,  quan- 
tities and  costs  of  pumping  for  1902. 


these  stations,  the  cost  of  the  work  has  been 

greatly  reduced  as  compared  with  the  record  for 

the  year  1897,  when  the  pumping  was  done  at 

seventeen     independent     stations.      The     third 

table  gives  the  figures  for  the  years  1897  and 

1902. 

Million  Cost  per 

galloDii  million 

I)umped.  gallons. 

12,700  $9.fl4 

42,000.4  2.50 


Progress  of  the  Construction  of  the  New 
Croton  Dam. 


1S07. 
1002. 


Cost 

of  pumping. 

$122,4(10.00 

105,226.70 


On  account  of  the  coal  situation  the  cost  per 
ton  of  fuel  was  much  greater  in  1902  than  in 
1897.  The  installation  of  two  new  boilers  to 
replace  old  ones  at  the  Chestnut  Hill  high  ser- 
vice station,  the  cost  of  which  was  charged  to 
maintenance,  also  increased  the  cost  of  pump- 
ing for  the  year.  The  figures  in  the  table 
show  very  clearly  the  marked  reduction  In 
pumping  expenses  made  possible  by  the  intro- 
duction of  the  Metropolitan  supply. 


The  Suez  Canal  Company's  total  revenue  for 
1902  was  $20,622,000,  an  increase  over  that  for 
1901  of  nearly  $772,000.  The  total  expenditure 
during  the  past  year  for  operating  expenses 
and  for  interest  and  redemption  of  the  Consoli- 
dated Coupon  Debt  and  of  the  capital,  accord- 
ing to  "The  Engineer,"  of  London,  amounted 
to  $8,140,600,  leaving  a  profit  of  $12,481,400. 


SWAMP3COTT- 


Capacity 

Average 

Cost  per 

of 

daily 

million 

pumps. 

amount 

gallons 

million 

pumped, 

raised  to 

Location  of  stations.            gnls. 

mil.  gals. 

reservoir. 

Chestnut  Hill,  low  service.  lO.j.O 

76.553 

$1..350 

Chestnut  Hill,  high  service     66.0 

29.852 

4.0G4 

Spot  Pond    30.0 

7.007 

4.50!> 

Arlington    1.5 

.315 

40.760 

West  Roxbury   2.0 

.352 

40.554 

Total     204.5 

115.069 

The  pumping  engines  in  the  three  large  sta- 
tions are  all  of  the  high  duty  flywheel  type. 
The  larger  ones  are  of  the  vertical  triple  ex- 
pansion self  contained  pattern.  The  duty  ob- 
tained from  these  engines  in  regular  service  in 
1902  varied  from  120,000.000  to  136,000,000  foot- 
pounds on  the  coal  and  plunger  displacement 
basis.     By  the  concentration  of  the  pumping  at 


Locations  of  Pumping  Stations  and  Reservoirs,  Boston  Metropoli- 
tan District. 


The  Cement  Industry  in  1902  is  briefly  sum- 
marized as  follows  by  the  Division  of  Mining 
and  Mineral  Resources  of  the  United  States 
Geological  Survey:  The  production  of  Port- 
land cement  amounted  to  16,875,506  barrels; 
that  of  natural-rock  cement  to  9,083,759  barrels; 
that  of  slag,  or  Pozzuolana  cement  to  478,555 
barrels,  making  a  total  for  the  year  of  26,437,820 
barrels.  The  production  for  1901  was  20,068,- 
737  barrels,  of  which  12,711,225  barrels  were 
Portland,  7,084,823  barrels  were  natural-rock, 
and  272,689  barrels  were  slag  or  Pozzuolana 
cement.  The  total  gain  of  1901  over  1900  was 
2,837,587  barrels;  that  of  1902  over  1901  was 
6,369,083  barrels.  It  may  be  of  interest  to  note 
that  in  1892,  ten  years  ago,  the  total  production 
of  cement  in  the  United  States  was  8,758,621 
barrels,  of  which  8,211,181  barrels  were  natural- 
rock  and  547,440  barrels  were  Portland.  It  will 
be  observed  that  the  gain  of  1902  over  1901  is 
with'n  2,500,000  barrels  of  the  total  production 
of  1892.  Even  this  phenomenal  Increase  of 
production  has  scarcely  kept  pace  with  the  con- 
tinually growing  demand. 


The  new  Croton  dam  across  the  valley  of  the 
Croton  River,  about  3  miles  from  the  Hudson, 
is  the  tallest  masonry  dam  in  the  world  and 
will  Impound  an  additional  supply  of  about 
30,000,000,000  gallons  of  water  for  the  Boroughs 
of  Manhattan  and  the  Bronx,  New  York  City. 
The  work  on  it  was  commenced  eleven  years 
ago,  and  it  would  probably  have  been  completed 
but  for  the  changes  which  have  been  ordered  in 
its  design  since  it  has  been  under  construction. 
It  was  originally  intended  to  have  a  main  ma- 
sonry dam  about  600  feet  long,  with  a  long 
curved  masonry  spillway  and  overfall  at  the 
north  end,  and  a  long  and  high  earth  dam  ex- 
tension at  the  south  end.  Alternate  designs 
were  under  consideration  when  proposals  were 
invited  for  one  of  them,  and  soon  after  the  con- 
tracts were  awarded  the  original  dimensions 
were  changed  so  as  to  extend  the  masonry  dam 
about  110  feet  further  south,  and  thus  reduce 
the  maximum  height  of  the  earth  dam  to  about 
50  feet  above  the  original  surface  of  the  ground. 
Construction  was  commenc-ed  on  these  lines  and 
was  carried  forward,  as  fully  described  and 
illustrated  in  The  Engineering  Record  of  June 
11,  1898. 

A  wide  pit  was  excavated  to  a  maximum 
deptli  of  130  feet  below  the  bed  of  the  river,  and 
the  foundations  of  the  masonry  dam  were  car- 
ried down  in  it  from  10  to  50  feet  below  the 
original  surface  of  the  rock  until  sound  and 
satisfactory  strata  were  exposed.  At  the  south 
end  the  excavation  was  carried  down  to  a  depth 
of  125  feet  below  the  original  surface  and  ex- 
tended transversely  on  the  down-stream  side  so 
as  to  provide  rock  foundations  for  the  footings 
of  the  wing  wall  to  retain  the  slope  of  the  earth 
embankment.  This  wall  and  the  rubble  granite 
core-wall  for  the  earth  dam  were  thoroughly 
bonded  into  the  masonry  of  the  main  dam,  and 
the  core-wall  trench  was  back-filled  with  se- 
lected material  thoroughly  rammed  in  thim  lay- 
ers up  to  the  surface  of  the  ground. 

The  proposed  construction  of  the  earth  dam 
ia  shown  in  the  accompanying  cross-sectiom.  It 
consisted  of  a  wide  embankment,  with  flat 
slopes,  thoroughly  bonded  into  a  deep  trench  cut 
into  the  hardpan  of  the  hillside.  The  bardpaa 
had  a  depth  of  60  feet  above  the  rock.  The 
core-wall  was  carried  down  through  the  hard- 
pan  so  as  to  have  a  rock  foundation  beyond  sus- 
picion, although  it  was  considered  that  the  hard- 
pan  itself  would  have  been  entirely  safe  to 
carry  this  wall  without  danger  of  leakage  under 
the  footing.  The  core-wall  was  founded  on 
hard  limestone,  but  at  one  point  this  stratum 
was  intersected  by  a  vein  of  granulated  lime- 
stone which  could  be  removed,  without  blasting, 
by  hard  picking.  As  this  vein  was  thoroughly 
protected  by  the  deep  stratum  of  hardpan  and 
was  dense  and  compact,  it  was  considered  satis- 
factory for  carrying  the  wall  which  might  well 
have  been  supported  on  a  bed  of  dense  confined 
sand.  The  trench  was  therefore  excavated  from 
4  to  12  feet  below  the  bottom  of  the  hardpan, 
and  the  core-wall  was  built.' 

After  Chief  Engineer  Alphonse  J'teley,  who 
designed  the  dam  and  supervised  the  first  por- 
tion of  its  construction,  had  been  succeeded  by 
Chief  Engineer  "W.  R.  Hill,  a  question  was 
raised  concerning  the  desirability  of  retaining 
the  earth  dam  construction.  A  commission  of 
engineers  was  appointed  to  report  on  the  de- 
signs and  conditions,  and  advised  that  the  main 
dam  should  be  made  of  uniform  construction 
throughout.  This  report  was  published  in  The 
Engineering  Record  of  November  30,  1901,  and 
in  accordance  with  it  new  plans  were  prepared. 
The  contractors  were  Instructed  to  remove  most 
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of  the  work  already  built  between  the  end  of 
the  masonry  dam  and  the  gate-house,  and  to 
extend  the  masonry  i-onstrmtion  to  lorrespoii.l 
with  that  already  built.  This  involved  the  re- 
moval of  al)out  T.COO  cubic  yards  of  granite  ma- 
sonry contained  in  the  core-wall,  about  215  feet 
long  and  1U6  teet  in  maximum  height,  and  of 
part  of  the  wing  wall  which  is  alK>ut  130  I'eet 
long,  120  feet  high  and  50  feet  thiclv,  maximum; 
the  excavation  of  about  275,000  cubic  yards  of 
hardpau  and  gravel  and  the  construction  of 
70.000  cubic  yards  or  more  of  granite  masonry 
which,  at  the  unit  prices,  represents  a  total  cost 
of  about  $580,000. 

It  should  be  especially  noted  that  the  surface 
of  the  granulated  limestone  is  covered  by  an 
impervious  stratum  of  bardpan  60  feet  thick, 
and  that  at  the  point  where  it  intersects  the 
center  line  of  the  dam  it  is  at  least  450  feet 
horizontally  from  the  nearest  point  in  the  sides 
or  bottom  of  the  reservoir  above  the  dam,  so 
that  whatever  its  permeability  no  water  could 
reach  it  without  penetrating  for  a  great  dis- 
tance through  the  bardpan,  covered  by  20  feet 
ot  gravel  and  sand.  It  is  thus  evident  that  the 
location  for  the  earth  dam  and  core-wall  was 
properly  independent  of  the  vein  ot  limestone, 
and  that  the  conditions  and  foundations  were 
entirely  safe  and  satisfactory  for  it.  The  rad- 
ical change  in  the  character  of  the  superstruc- 
ture and,  still  more,  the  removal  of  so  many 
thousand  yards  of  dense  hardpan,  which  formed 
an  ample  and  massive  foundation  above  it  and 
protected  all  the  underlying  strata,  have  com- 
pletely changed  the  foundation  requirements 
and  conditions,  and  it  is  evident  that  very  dif- 
ferent treatment  is  desirable  for  the  footings 
of  the  massive  masonry  which  will  of  course 
he  carried  down  to  a  sound  stratum  in  the  usual 
manner  and  by  the  careful  methods  previously 
adopted  where  a  depth  probably  much  greater 
was  attained  under  more  difficulties  than  are 
likely  to  obtain  here. 

The  demolition  and  excavation  was  accom- 
plished with  difficulty  on  account  of  the  excel- 
lent character  of  the  masonry  and  back-fill,  and 
of  the  awkward  position  for  removing  the  spoil 
from  the  pit.  The  masonry  was  drilled  and 
blasted  as  in  a  quarry,  and  the  blocks  were 
thrown  out  in  large  masses  which  required  addi- 
tional blasting  before  they  could  be  handled. 
No  cavities  whatever  were  found  in  the  ma- 
sonry and  all  of  the  concrete  and  mortar  was 
hard  and  dense.  The  work  was  continually  in- 
spected by  the  staff  of  the  resident  engineer, 
and  the  stones  were  found  to  have  been  properly 
bedded  and  the  joints  suitably  made.  The  ce- 
ment developed  satisfactory  strength  and  the 
lines  of  cleavage  split  through  the  stones  as 
well  as  the  joints.  Below  the  water  line  the 
back-fill  was  found  thoroughly  compacted 
against  the  masonry,  and  there  were  no  evi- 
dences of  leakage  through  the  masonry  or  of 
any  collection  of  water  on  the  faces  or  under- 
neath it,  and  no  indications  of  deterioration  or 
Hnsatisfactory  conditions  in  the  rock  at  the 
foundations.  The  portion  of  the  core-wall  adja- 
cent to  the  main  dam  was  left  and  racked  off  to 
provide  bond  for  the  new  masonry,  and  some 
of  the  wing  wall  below  the  surface  of  the 
ground  was  also  left  In  position  to  form  part 
of  the  new  masonry. 

The  new  foundation  pit  has  been  dug  to  the 
iiottom  of  the  wing  wall  and  around  the  remain- 
der of  the  core-wall  to  the  upper  side  of  the 
dam,  where  It  is  extended  northwards  parallel 
to  the  up-stream  face  to  allow  for  a  buttress 
which  win  be  built  there  so  as  to  enclose  the 
end  of  the  old  masonry.  This  will  enable  the 
new  masonry  to  be  joined  to  the  old  without  in- 
juring the  latter  by  cutting  into  it  for  bonds. 
A  vertical  well  will  be  left  in  the  masonry,  as 


shown  in  the  accompanying  sketch  plan,  ami 
filled  with  puddled  clay  to  cut  off  any  flow  ot 
water  between  the  old  and  new  work.  This 
foundation  pil  is  being  carried  down  through 
very  stiff  hardpan  to  a  depth  of  ISO  feet  below 
the  highest  point  of  the  excavation,  on  the 
side  of  the  hill;  it  will  have  a  bottom  width 
of  about  190  feet  and  a  top  widtn  of  about  550 
feet.  The  material  is  so  hard  that  much  of  it 
is  drilled  and  blasted.  It  is  loaded  by  hand 
into  skips  and  buckets  hoisted  by  two  cable- 
ways  previously  installed,  parallel  to  the  axis 
of  the  dam,  and  by  boom  derricks  located  on 
the  edges  of  the  pil.  Inclines  are  also  sloped 
down  into  the  pit  and  allow  the  materials  to  be 
excavated  by  steam  shovels.  All  of  the  spoil 
is  loaded  on  berms  at  two  different  heights  anl 
is  hauled  by  locomotives  a  long  distance  up  and 
down  the  valley  to  the  spoil  banks.  Thi.3 
change  of  plan  has  necessitated  the  removal  of 
a  great  mass  of  hardpan  which  formed  the  flank 
of  the  hill  and  protected  the  surface  of  thij 
rock. 

The  faces  of  the  hardpan  slopes  have  stood 
the  weather  very  well  and    1    horizontal    to  2 


(ioiied.  was  again  exposed  and  was  found  to 
have  a  width  of  from  50  to  60  feet  parallel  with 
the  axis  ot  the  dam,  and  to  lie  about  25  t'eot 
horizontally  from  the  face  of  the  gate  house 
walls.  its  surface  is  at  about  elevation  100, 
that  is  116  feet  below  the  crest  ot  the  dam.  It 
extends  to  an  unknown  distance  east  and  weat 
of  the  axis  of  the  dam.  and  is  wider  at  the  west 
side,  where  it  splits  into  two  branches  enclosing 
the  point  of  a  large  mass  of  hard  limestone. 
From  the  appearance  of  the  exposed  upper  .sur- 
face and  the  excavation  which  has  been  made 
in  it,  it  is  thought  that  further  explorations 
may  show  it  to  have  a  V-shaped  cross-section 
in  the  vertical  plane  through  the  axis  of  the 
dam.  It  has  been  excavated  to  a  depth  of  about 
20  feet,  and  soundings  made  18  feet  deeper  Indi- 
cat3  an  improvement  in  the  character  of  the 
rock. 

Where  the  soft  rock  is  undisturbed,  it.s  aii 
I)earance  resembles  ordinary  limestone  rock 
with  irregular  cleavage.  It  is  very  dense  and 
dry  with  no  open  cracks  or  seams,  and  can  be 
excavated  with  pick  and  shovel.  As  fast  us 
loosened,  it  is  loaded  by  hand  and  by  the  st-an^ 


Croton  Dam,  Core  Wall  and  Spillway,  Looking  North. 


vertical  slopes  that  were  established  and  prop- 
erly protected  from  accumulated  wash  stood  tor 
more  than  two  years  with  comparatively  little 
sloughing  off.  At  certain  points  in  the  course 
of  the  original  excavation  for  the  main  dam  pit, 
these  slopes  were  150  feet  in  height  including 
the  sand  and  gravel  at  the  top.  When  sub- 
jected to  heavy  rains,  the  steep  slopes  wear 
very  well  unless  exposed  to  accumulated  wash. 
If  it  were  possible  to  saturate  the  hardpan,  and 
if  this  produced  a  tendency  for  it  to  move,  the 
integrity  of  the  earth  dam  with  flat  slopes  of 
mixed  gravel,  might  be  threatened.  The  com- 
mission of  engineers  considered  the  earth  dam 
seriously  menaced,  and  the  plans  were  changed. 
In  order  to  loosen  the  hardpan  for  excava- 
tion, horizontal  "wash"  holes  were  driven  in  the 
face  of  the  bank  by  means  of  hydraulic  jets,  as 
described  in  The  Engineering  Record  ot  August 
16,  1902.  These  holes  were  charged  with  dyna- 
mite and  shattered  the  hardpan  so  that  the 
shovels  could  handle  it.  When  the  pit  had  been 
excavated  to  the  surface  of  the  rock,  the 
stratum  of  granulated  limestone,  before    men- 


shovels,  but  crumbles  to  pieces  by  the  time  it  is 
deposited  in  the  dump  cars.  Small  pieces  of 
it  resemble  lumps  of  brown  sugar  and  are  eas- 
ily crushed  in  the  fingers  to  a  fine  sharp  sand. 
This  stratum  contains  many  dykes  of  hard 
limestone  and  seems  to  grow  rather  harder 
deeper  down.  It  will  be  excavated  under  the 
dam  so  as  to  carry  the  foundations  down  to 
satisfactory  rock  below. 

The  foundations  of  the  gate-house  a  tew  feet 
south  of  this  stratum  are  on  hard  and  satis- 
factory rock,  but  the  distance  is  so  small  that 
explorations  were  made  to  determine  whether 
there  is  any  danger  that  the  soft  material  ex- 
tends laterally  through  the  hard  rock  under- 
neath the  gate-house.  A  horizontal  drift  was 
blasted  about  24  feet  into  the  hillside  about  XO 
feet  below  the  gate-house  foundation  and  the 
limestone  was  found  to  be  so  hard  that  it  will 
probably  be  considere.l  satisfactory  and  the  ex- 
cavation be  sealed  with  concrete  and  rubble 
masonry  and  the  construction  of  the  new  por- 
tion of  the  dam  continued  as  fast  as  satisfac- 
tory rock  is  prepared  for  its  foundations.      It  is 
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proposed  to  make  test  borings  along  the  up- 
stream toe  of  the  main  clam  to  see  if  there  are 
any  Indications  of  grauu:ai-  seams  in  the  ro>  k 
under  the  foundations  of  the  nearly  oomple'ed 
structure. 

The  cross-section  at  Z-Z  wiiir '.1  corresponds 
to  one  at  A-A  on  the  sketch  pl<.n,  printed  on 
the  next  page,  is  accurately  drawn  to  scale 
and  shows  the  core  wall  as  constructed 
and  back-filled  up  to  the  top  of  the  hardpan. 
The  proposed  earth  bank  shown  enclosing  the 
upper  part  of  the  wall  was  never  constiucted, 
and  before  the  changes  were  commenced  the 
upper  part  of  the  core  wall  was  exposed  above 
the  hardpan.  and  the  excavation  in  the  sand 
and  gravel  was  not  back-filled.  After  the  plans 
were  changed,  this  excavation  was  carried  down 
through  the  hardpan,  as  shown  in  the  views 
looking  north  and  northeast.  In  the  former 
view  the  sides  of  the  excavation  shown  are  of 
selected  back-fill,  which  stands  at  a  steep  angle. 
The  excavation  in  this  picture  has  not  been 
carried  to  the  full  depth  or  the  full  width. 

Complete  final  drawings  have  not  yet  been 
made  of  the  masonry  extension  at  the  south 
end  of  the  dam,  but  the  general  character  of 
the  construction  has  been  determined  and  it 
will  conform  approximately  to  the  heavy  broken 
outlines  in  the  sketch  plan.    The  dimensions  of 


The  view  looking  north  Includes  part  of  the 
south  end  of  the  main  dam  together  with  a 
very  much  fore-shortened  view  of  Its  up-stream 
face,  and,  at  the  right,  the  nearly  completed 
spillway  half-way  up  the  hiil,  on  the  opposite 
side  of  the  valley.  At  the  left  of  the  foreground 
a  small  i)ortion  of  the  wing  wall  is  visible  with 
the  masonry  in  the  main  dam  which  had  been 
concealed  and  Is  now  exposed  by  the  unexpected 
removal  of  the  back-fill.  The  appearance  of 
this  masonry  is  excellent,  equaling  that  In  the 
upper  part  of  the  dam  and  demonstrating  that 
the  work  was  well  done  in  places  that  it  was 
supposed  would  be  forever  inaccessible. 

The  view  looking  south  shows  the  gate-house 
foundations  in  the  center  of  the  upper  part  of 
the  picture,  and  at  the  left  of  this  a  portion  of 
the  core  wall,  which  was  built  in  a  trench  quar- 
ried out  of  the  rocky  hillside.  On  both  sides 
there  is  a  steep  bank  of  hardpan  with  a  flatter 
slope  of  earth  and  gravel  on  top  and  a  protect- 
ing masonry  wall  above,  on  both  sides,  to  shield 
the  old  Croton  aqueduct,  which  passes  through 
the  gate-house.  At  the  right  there  is  a  berm 
on  which  the  spoil  cars  are  removed,  and  the 
steam  shovel  operates.  At  the  left  of  the  derrick 
base  the  vein  of  granulated-  limestone  which 
crosses  the  axis  of  the  dam  is  so  light  colored 
that  it  gives  the  snowy  appearance  to  the  cen- 


Face  of  the  Croton  Dam,  Looking  Northeast. 


the  core  wall  left  in  position,  the  size  and  sha;)n 
of  the  buttress  enclosing  the  puddle  well  and 
the  details  at  the  junction  of  the  old  and  new 
masonry  are  not  yet  accurately  determined  and 
their  lines  in  the  sketch  plan,  together  with 
the  heel  and  toe  of  the  new  masonry,  are  as- 
sumed in  order  to  show  the  probable  character 
and  relative  position  of  the  new  work.  The  lim- 
its of  the  excavation  are  also  conjectural  and 
are  assumed  for  the  purpose  of  indicating  its 
magnitude.  The  position  of  the  granulated 
limestone  and  the  general  dimensions  of  the 
new  and  old  masonry  are  accurately  given. 

The  view  of  the  down-stream  face  of  the  dam 
shows  the  advanced  condition  of  the  work  and 
the  completed  section  of  its  crest.  Its  magni- 
tude is  apparent  from  the  height  of  the  struc- 
ture, whii-h  rises  150  feet  above  the  ground  at 
the  left.  .\t  the  right  a  portion  of  the  pit  is 
seen  which  is  now  being  excavated  through  the 
back-fill  and  hardpan  for  the  foundations  of  th" 
new  masonry.  At  the  extreme  right  Is  shown 
the  character  of  the  masonry  where  the  uppci- 
part  of  the  old  wing  wall  has  been  blasted  off. 


tial  part  of  the  picture.  At  its  left,  its  junction 
with  the  dark  harder  stone  is  well  defined.  Just 
at  the  left  of  the  derrick  mast  and  about  mid- 
way between  its  base  and  the  foot  of  the  gate- 
house wall,  a  small  dark  spot  represents  the  en- 
trance of  the  exploration  drift  in  the  hard  rock, 
which  was  made  to  test  the  security  of  the  gate- 
house foundations.  The  disintegrated  lime- 
stone is  so  soft  that.it  can.  under  favorable 
conditions,  be  excavated  by  the  steam  shovel 
seen  at  the  extreme  right. 

About  G50  men  are  employed  at  the  dam,  and 
work  is  being  pushed  with  two  eight-hour 
shifts  daily.  The  main  dam  Is  substantially 
finished  and  the  ornamental  arches  in  the  upper 
part  of  the  face  are  completed  for  a  length  of 
about  -100  feet.  The  masonry  Is  being  carried 
up  to  the  reauired  height  at  both  ends  of  the 
dam.  and  work  is  in  progress  on  the  spillway 
and  overfall.  Mr.  W.  R.  Hill  Is  chief  engineer 
for  the  Aqueduct  Commissioners;  Mr.  Chas.  S. 
Gowan,  resident  engineer,  and  Messrs.  Coleman, 
Ereuchaud  &  Coleman  are  the  contractors,  tp 
whom  acknowledgment  is  made  for  data. 


On  the  Design  and  Construction  of  Slow 
Sand  Filters. 

Hy  .loliii  II.  GreKory,  Ahkuc.  M.  Am.  Soc.  I'.  K. 

The  installation  of  slow  sand  Alters  for  puri- 
fying water  supplies  In  the  United  States  has 
passed  the  experimental  stage,  and  It  Is  grati- 
fying to  note  that  many  of  the  large  cities  nrn 
now  either  building  or  have  under  connidera- 
tion  the  construction  of  such  plants.  In  the 
following  article  it  Is  the  purpose  to  discuss  cer- 
tain of  the  elements  which  enter  Into  the  de- 
sign and  construction  of  filters,  as  viewed  trom 
the  standpoint  of  American  practice.  In  re- 
producing certain  details  which  have  been  pub- 
lished in  The  Engineering  Record  and  various 
other  engineering  periodicals  the  writer  wishes 
to  acknowledge  his  indebtedness  to  those  who 
have  designed  and  built  the  works  considered. 

Location. — In  general  filters  have  been  and 
will  continue  to  be  installe<l  in  connection  with 
systems  of  water-works  already  in  operation. 
-Under  such  circumstances  the  engineer  will  en- 
deavor to  use  as  much  as  possible  of  the  exist- 
ing works,  and  as  the  arrangement  of  these 
varies  so  widely,  the  question  of  location  must 
be  largely  determined  by  the  local  conditions. 
A  few  of  the  points  bearing  on  the  subject  will, 
however,  be  touched  upon. 

It  is  safe  to  say  that  in  nearly  all  cases  where 
it  is  proposed  to  install  filters,  better  results 
will  be  accomplished  If  the  raw  water  is 
allowed  to  pass  through  a  period  of  sedimenta- 
tion, the  length  of  which  depends  upon  the  qual- 
ity of  the  raw  water,  before  being  filtered 
With  a  system  of  works  in  operation,  to  which 
the  filters  are  added,  if  there  is  no  sedimenta- 
tion basin  or  if  an  existing  reservoir  cannot  be 
made  to  serve  this  purpose,  a  sedimentation 
basin  should  be  built.  In  constructing  a  new 
system  of  works  of  which  filters  are  a  part,  a 
sedime'htation  basin  should  be  included  In  th» 
design. 

With  a  gravity  supply  from  an  impounding 
reservoir,  it  will  generally  be  found  that  the 
reservoir  is  of  sufficient  size  to  serve  as  a  sedi- 
mentation basin,  but  if  the  volume  of  water 
passing  through  it  during  periods  of  flood  is 
relatively  large,  it  may  be  necessary  to  build  a 
small  auxiliary  sedimentation  basin  or  to  so 
reconstruct  the  reservoir  that  in  a  portion  of  It 
a  satisfactory  period  of  sedimentation  may  be 
obtained. 

With  a  supply  which  is  pumped  from  a  river 
to  a  distributing  reservoir,  this  reservoir  can 
sometimes  be  used  as  a  sedimentation  basin, 
but  if  the  conditions  are  such  that  it  cannot  be 
so  used,  it  will  be  necessary  to  build  a  sedimen- 
tation basin  either  at  the  river  or  above  the 
distributing  reservoir. 

Considering  now  a  gravity  supply  from  an 
impounding  reservoir,  the  natural  place  to  lo- 
cate the  filters,  if  suitable  ground  can  be  ob- 
tained, is  directly  below  the  reservoir.  The 
water  line  on  the  Alters  should  be  at  ft  slightly 
lower  elevation  than  low  water  in  the  reservoir, 
so  that  all  the  f-equired  storage  is  still  available. 
A  filtered  water  basin'  must  be  built  below  the 
filters  for  distributing  the  filtered  water  unless 
a  distributing  reservoir  exists,  in  which  case 
this  reservoir  can  be  made  to  serve  the  purpose 
of  the  filtered  water  basin.  A  certain  amount 
of  head  is  lost  in'  passing  the  filters,  which  need 
not  exceed  5  to  7  feet  depending  on  conditions, 
which  will  be  discussed  later,  and  with  the  ar- 
rangement last  mentioned  it  might  be  necessary 
to  lay  an  additional  conduit  or  to  enlarge  a  por- 
tion of  the  existing  one  In  order  that  the  Al- 
tered water  might  still  be  delivered  at  high 
water  elevation  in  the  distributing  reservoir. 

If  no  distributing  reservoir  exists,  a  filtered 
water  basin  must  be  built,  thereby  introducing 
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in  addition  to  the  loss  of  head  in  passing 
through  the  filters,  another  loss  in  the  basin 
due  to  the  fluctuation  in  water  level  caused  by 
the  variation  in  draft,  the  amount  depending  on 
the  size  and  depth  of  the  basin.  If  there  is 
ample  pressure  in  the  distribution  system  the 
total  loss  caused  by  the  filters  and  filtered  water 
basin,  say  about  8  pounds  under  ordinary  condi- 
tions, will  not  be  a  serious  matter,  but  if  the 
pressure  in  the  system  is  low,  enlarged  or  addi- 
tional conduit  capacity  to  the  distribution  sys- 
tem will  be  necessary  in  order  that  the  existing 
pressure  may  be  maintained. 

The  modern  tendency  is  to  carry  higher 
pressure  in  distribution  systems  than  formerly, 
and  when  filters  are  added  to  works  already  in 
operation,  their  effect  on  the  pressure  in  the 
system,  if  they  have  any,  should  be  carefully 
considered.  This  point  is  mentioned  because  it 
is  one  which  has  sometimes  been  overlooked. 

It  should  be  remarked  here  that  the  reason 
for  building  a  filtered  water  basin  if  no  distrib- 
uting reservoir  exists  is  so  that  the  filters  will 
not  be  connected  direct  to  the  distribution  sys- 
tem, an  arrangement  which  will  cause  a  varia- 
tion in  rate  of  filtration.  Filters,  in  order  that 
they  may  maintain  their  maximum  efficiency 
should  run  at  practically  a  constant  rate.  In 
order  that  this  may  be  accomplished  it  is  read- 
ily seen  that  the  high  water  elevation  in  the 
Altered  water  basin  must  be  several  feet  below 
tke  water  line  on  the  filters,  the  exact  amount 


the  filters,  but  it  does  not  necessarily  follow 
that  because  the  topography  of  a  piece  of  land 
is  more  or  less  irregular  or  has  considerable 
differences  of  elevation  that  a  satisfactory  lay- 
out cannot  be  made.  With  irregular  ground, 
the  high  points  can  be  leveled  oft  and  the  de- 
pressions filled,  the  first  of  the  filters  being 
built  on  the  natural  ground,  the  others  being 
deferred  for  a  year  or  so  until  the  filled  ground 
has  had  a  chance  to  settle  and  come  to  a  firm 
bearing.  With  sloping  ground  no  especial  diffi- 
culty is  encountered  as  the  filters  can  be  ar- 
ranged in  a  series  of  steps  conforming  very 
closely  to  the  topography. 

If  the  supply  is  from  a  river  and  is  pumped 
to  a  distributing  reservoir  at  a  higher  eleva- 
tion, more  latitude  is  generally  offered  in  de- 
ciding on  the  location  of  the  filters.  Assum- 
ing that  the  distributing  reservoir  is  to  be  used 
as  a  filtered  water  basin  for  distributing  the 
filtered  water  and  thereby  causing  no  reduction 
in  pressure  over  that  existing  in  the  distribu 
tion  system,  several  locations  for  the  filters  sug- 
gest themselves. 

An  economical  arrangement  would  be  that  in 
which  the  sedimentation  basin  would  be  built 
adjacent  to  the  river  and  the  pumping  station 
and  at  a  low  enough  level  so  that  raw  water 


basin  cannot  be  found  at  a  higher  elevation 
than  the  distributing  reservoir,  this  reservoir 
may  be  made  to  serve  as  a  sedimentation  basin, 
delivering  settled  water  by  gravity  to  the  filters 
which  would  be  located  at  a  lower  elevation. 
With  this  arrangement  It  will,  however,  for 
reasons  previously  mentioned,  be  necessary  tO" 
build  a  filtered  water  basin  below  the  filters 
and  Introducing  thereby  a  loss  of  pressure  in 
the  distribution  system  unless  enlarged  or  ad- 
ditional conduU  capacity  be  provided. 

All  of  the  above  arrangements  are  economical 
in  that  the  first  cost  of  construction  is  low, 
and  also  in  that  the  Increase  in  the  cost  of 
pumping  is  but  slight,  being  practically  only  thfr 
cost  of  the  additional  coal  required  to  pump> 
against  the  few  additional  feet  of  head. 

If  suitable  ground  cannot  be  found  for  mak- 
ing a  layout  in  accordance  with  one  of  these  ar- 
rangements, it  will  be  necessary  to  build  aa 
additional  low  lift  pumping  station  at  the  river. 

Such  being  the  case,  the  raw  water  may  pass 
into  the  sedimentation  basin  by  gravity  from 
which  settled  water  would  be  pumped  by  the 
now  pumping  station  to  the  filters  located  on 
higher  ground.  Or  the  raw  water  may  be 
pumped  by  the  new  station  to  the  sedimentation 
basin  which  would  now  also  be  on  the  higher 
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depending  on  the  maximum  allowable  loss  of 
kead  on  the  filters  so  that  fluctuations  of  the 
water  line  in  the  filtered  water  basin  will  not 
affect  the  operation  of  the  apparatus  for  regu- 
lating the  rate  of  filtration.  Slight  variations 
or  a  Tery  gradual  change  in  the  rate  of  filtra- 
tion will  not  materially  alter  the  quality  of  the 
filtered  water,  but  sudden  changes  should  be 
aToided.  It  is  possible,  however,  to  locate  the 
water  level  of  the  filtered  water  basin  at  a 
higher  elevation  so  that  the  filters  may  respond 
slightly  to  a  variation  in  draft,  but  this  is  an 
arraagement  which  should  be  used  only  under 
certain  local  conditions. 

If  suitable  ground  cannot  be  obtained  below 
the  impounding  reservoir  at  a  proper  elevation 
It  may  be  necessary  to  build  a  pumping  station 
with  low  lift  pumps  which  will  deliver  the  set- 
tled water  to  filters  at  a  higher  elevation.  The 
construction  of  a  filtered  water  basin  In  addi- 
tion will  depend  on  whether  or  not  there  Is  a 
distributing  reservoir  below.  Before  deciding, 
kowever,  on  the  above  arrangement  a  careful 
stndr  should  be  made  of  all  possible  filter  sites 
kelov.  A  level  or  gently  sloping  tract  of  land 
-wonld  preferably  be  chosen  for  the  location  of 


from  the  river  would  pass  into  it  by  gravity. 
The  pumps  which  formerly  delivered  into  the 
distributing  reservoir  would  now  deliver  settled 
water  to  the  filters  at  a  sligbj;ly  higher  eleva- 
tion than  the  distributing  reservoir  so  that  the 
water  after  being  filtered  would  enter  the  dis- 
tributing reservoir  by  gravity. 

With  the  sedimentation  basin  at  the  level  of 
the  river,  as  in  the  case  just  cited,  it  might  be 
possible  to  locate  the  filters  adjacent  to  the 
basin  so  that  settled  water  would  pass  on  to  them 
by  gravity,  the  filtered  water  then  being  deliv- 
ered by  the  pumps  to  the  distributing  reservoir. 
In  considering  such  a  location  for  the  filters, 
although  it  Is  one  seldom  likely  to  arise,  the 
possibility  of  trouble  from  ground  water  should 
not  be  overlooked. 

If  either  of  the  above  arrangements  is  not 
feasible,  the  sedimentation  basin  may  be  built 
at  a  higher  elevation  than  the  distributing  res- 
ervoir, the  pumps  delivering  raw  water  into  it 
instead  of  into  the  distributing  reservoir.  Set- 
tled water  would  then  be  delivered  to  the  filters 
by  gravity,  the  filtered  water  being  discharged 
into  the  distributing  reservoir. 

Or  if  suitable  ground  for  the  sedimentation 


ground,  and  from  which  the  settled  water 
would  pass  onto  the  filters  by  gravity.  In  both 
cases  it  would  be  necessary  to  build  a  small  fil- 
tered water  basin  from  which  suction  pipes 
would  lead  to  the  old  pumping  station,  and 
thence  the  filtered  water  would  be  pumped  into 
the   distributing  reservoir. 

If  suitable  ground  for  locating  the  filters  adja- 
cent to  the  old  pumping  station  cannot  be  found, 
they  may  be  located  at  a  higher  elevation  than 
the  distributing  reservoir.  In  this  case  the  new 
pumping  station  would  pump  the  raw  water  intO' 
the  sedimentation  basin  from  which  settled 
water  would  pass  to  the  old  pumping  station. 
Prom  here  it  would  be  delivered  to  the  filters,, 
the  filtered  water  passing  by  gravity  into  the 
distributing  reservoir. 

In  considering  possible  locations  for  the  sedi- 
mentation basin  and  filte's,  it  should  be  borne- 
in  mind,  other  things  being  equal,  that  it  is 
more  desirable  to  pump  filtered  water  than  set- 
tled or  raw  water,  and  acttled  water  than  raw 
water.  Also  it  will  be  found  more  advantage- 
ous in  operation  to  have  the  settled  water  de- 
livered to  the  filters  by  gravity  from  the  sedi- 
mentation ba?iii,  where  the  difference  in  eleva- 
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tion  between  the  water  level  in  the  sedimenta- 
tion basin  and  in  the  fillers  is  generally  small. 
rather  than  by  pumping,  especially  ii'  the  lift  is 
comparatively  high. 

Capacity  of  Plant. — The  capacity  of  the  plant, 
or  the  amount  of  water  which  the  filters  are  to 
furnirfh,  must  be  decided  on  before  the  amount 
of  filtering  area  reauired  can  be  determined. 
This  capacity  will  depend  on  the  maximum 
average  rate  of  consumption.  The  filtered  water 
basin  or  distributing  reservoir  should  be  sufll- 
ciently  large  to  compeusate  for  the  variation  in 
rate  of  consumption  during  the  day  or  possibly 
(luring  a  period  of  several'  days  so  that  the  fil- 
ters may  run  at  a  constant  rate  of  filtration. 

Assuming  then  that  the  filters  are  designed 
for  the  maximum  average  rate  of  consumption, 
it  is  seen  that  at  some  periods  of  the  year  when 
the  average  rate  of  consumption  is  less,  there  is 
more  filtering  area  than  is  reo.uired.  At  such 
times  instead  of  putting  some  of  the  beds  out 
of  service  and  holding  the  established  rate  of 
filtration  on  the  others,  the  rate  should  be  re- 
duced on  all  the  beds  except  of  course  on  those 
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be  no  scarcity.  It  is  time  enough  after  the 
introduction  of  filtered  water  to  impress  on  the 
consumers  the  fact  that  by  the  addition  of  fil- 
ters, the  operating  expenses  have  been  Increased 
and  that  every  possible  means  should  be  taken 
to  restrict  waste. 

Covered  or  Open  Filters.— In  climates  where 
the  winter  is  cold  and  severe,  that  is,  where  the 
temperature  remains  below  freezing  for  long 
periods  of  time,  there  seems  to  be  no  ques- 
tion but  that  covers  are  necessary.  Where, 
however,  the  average  temperature  of  the  coldest 
winter  month  is  about  freezing,  opinion  is  di- 
vided as  to  whether  filters  should  be  covered  or 
not. 

If  periods  of  freezing  weather  are  of  com- 
paratively short  duration  and  are  not  of  fre- 
quent occurrence,  but  little  trouble  will  be  ex- 
perienced with  ice  which  may  form  on  open 
filters.  Should,  however,  these  periods  be  of 
longer  duration,  in  addition  to  the  greater  trou- 
ble from  ice,  will  be  experienced  the  impossibil- 
ity of  cleaning  the  filters 'during  the  freezing 
weather.     To  tide  over  such  times  until  warmer 
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which  v/ere  out  of  service  in  the  process  of 
•leaning  or  refilling. 

It  might  be  argued  that  the  filters  need  be 
designed  only  for  the  average  rate  of  consump- 
tion and  not  for  the  maximum  average,  increas- 
ing the  rate  of  filtration  at  times  when  the  max- 
imum average  rate  of  consumption  occurs.  At 
certain  seasons  the  character  of  the  raw  water 
might  be  such  that  the  rate  of  filtration  could 
be  Increased,  but  one  could  never  be  sure  that 
this  would  occur  at  the  same  time  that  the  max- 
inum  average  rate  of  consumption  occurs.  If 
a  period  of  bad  water  should  come  when  the  fil- 
ters were  running  under  these  conditions  at  the 
higher  rate  of  filtration,  serious  results  might 
follow,  especially  If  the  bad  water  should  con- 
Wnue  for  any  length  of  time. 

While  it  costs  more  to  build  filters  which  are 
designed  to  yield  the  maximum  average  rate  of 
consumption  than  the  average  rate  of  consump- 
tion, it  should  be  considered  better  policy  to 
Incur  the  additional  expenditure  in  building 
»he  slightly  larger  plant  if  possible,  so  that 
when  filtered  water  is  first  furnished  there  will 


weather  occurs  when  the  filters  can  be  cleaned, 
reserve  area.  In  addition  to  that  ordinarily  re- 
quired, must  be  provided. 

A  careful  study  should  be  made  of  the  tem- 
perature records  of  the  winter  months  to  de- 
termine how  much,  if  any,  additional  reserve 
area  will  be  required.  It  should  not  be  over- 
looked, however,  that  the  cost  of  this  additional 
reserve  area,  should  it  be  needed,  may  be  equal 
to  or  more  than  that  needed  to  provide  covers 
for  the  rest  of  the  plant. 

The  cost  of  removing  Ice  from  open  filters 
adds  materially  to  the  operating  expenses,  and 
it  may  easily  amount  to  more  than  the  Interest 
on  the  cost  of  providing  covers  for  the  filters. 

As  to  the  bacterial  efllciency,  during  warm 
weather  open  filters  give  practically  the  same 
as  covered  ones,  but  during  cold  weather  they 
give  slightly  less  eflaclency. 

It  has  been  claimed  that  open  filters  are  more 
easily  cleaned  than  covered  ones,  but  with  the 
more  efficient  methods  which  are  now  in  use  it 
is  practically  as  easy  to  clean  one  as  the  other. 

With   waters  which   have  algae  growths  In 
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summer,  covered  filters  are  of  decided  advan- 
tage In  that  there  is  no  tendency  for  the  algae 
to  grow  In  the  dark,  and  by  preventing  these 
growths  the  period  of  service  between  scrapings 
is  Increased. 

With  open  filters,  when  cleaning  In  summer, 
the  heat  sometimes  bakes  the  upper  surface  of 
the  sand  so  that  a  deeper  scraping  Is  required. 
Again  In  winter  If  a  fall  of  snow  occurs  during 
cleaning  a  deeper  scraping  generally  results.  In 
both  cases  the  extra  sand  not  only  must  be 
scraped  up,  but  must  be  washed  and  handled, 
thereby  increasing  the  cost  of  operation.  If  a 
rain  takes  place  during  cleaning,  the  sand  may 
become  compacted  and  require  re-raking.  With 
covered  filters  these  troubles  are  removed,  and 
in  addition  they  have  the  advantage  that  clean- 
ing can  go  on  in  any  kind  of  weather. 

With  covered  filters  it  is  sometimes  argued 
that  as  the  surface  of  the  sand  is  broken  in 
many  places  by  the  piers  more  opportunity  is 
offered  for  raw  water  to  pass  down  and  get  Into 
the  underdrains.  While  it  is  true  that  this 
possibility  exists,  provision  can  be  made  in  the 
design  to  reduce  it  to  a  minimum.  Experience, 
however,  indicates  that  no  trouble  is  caused  by 
this  piercing  of  the  sand  surface. 

Covered  filters  require  a  slightly  larger  total 
area  on  account  of  the  space  occupied  br  the 
piers,  but  this  is  small  and  need  not  excee*  1.5 
per  cent,  of  the  total  sand  area  needed. 

The  greatest  objection  to  covered  filter*,  in 
fact  practically  the  only  objection,  is  their  in- 
creased cost,  which  under  ordinary  conditions 
is  from  40  to  50  per  cent,  more  than  open  filters. 
They  have,  however,  many  advantages,  some  cf 
which  have  been  noted  above,  and  these  adimn- 
tages  should  receive   serious  consideration  in 
deciding  the  question  of  whether  to  use  open  er 
covered  filters.     Should  open  filters  be  decided 
on,  it  would  be  a  wise  policy  and  not  an  nx- 
pensive  one  to  so  build  them  that  if  covers  were 
found  necessary  at  a  later  day  they  could  be 
added  with  but  little  inconvenience  or  trouUe. 
Rate  of  Filtration. — It  would  of  course  be  de- 
sirable to  have  the  results  of  a  carefully  con- 
ducted series  of  tests  on  experimental  filters, 
supplied  with   water  which   it  is  proposed  to 
filter,  from  which  to  determine  the  proper  mte 
of  filtration,  but,  while  desirable,  it  is  not  abso- 
lutely essential.     In  the  last  few  years  several 
experimental  stations  have  been  In  operation  for 
longer  or  shorter  periods  where  extensive  tests 
have  been  made  on  the  filtration  of  water,  and 
these,  together  with  the  various  filter  plants 
which  are  in  operation,  have  fortunately  been  so 
geographically  distributed  over  that  portion  of 
the  country  where  slow  sand  filters  are  most 
applicable  for  the  purification  of  water  that  the 
character  of  the  various  river  waters  is  fairly 
well  known.     Prom  the  results  of  the  tests  con- 
ducted  at  these   points,   it  Is   possible  to  pre- 
dict with  a  large  degree  of  certainty  what  re- 
sults may  be  accomplished  from  the  filtration  tt 
a  given  water. 

The  rate  of  filtration  which  has  been  adopted 
in  designing  some  of  the  most  recent  and  larg- 
est plants  is  3,000,000  gallons  per  acre  per  24 
hours,  and  with  the  size  of  filter  sand  which 
would  probably  be  used,  this  is  considered  a 
safe  figure.  This  rate  is  for  a  raw  water  which 
is  more  or  less  polluted.  With  a  water  which 
contains  only  algae  or  certain  microscopical  or- 
ganisms a  higher  rate  can  be  used.  It  should 
be  noted,  however,  that  the  present  tendency  is 
towards  higher  rates  of  filtration,  the  raw  water 
being  subjected  to  preliminary  treatment  of 
some  kind,  either  by  being  treated  with  a  coag- 
ulant in  the  sedimentation  basin,  or  by  passing 
through  a  preliminary  filter,  before  being  ap- 
plied to  the  slow  sand  filter.     Experiments  fai- 
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dk-ate  that  there  are  long  periods  during  the 
year  when  certain  raw  waters  may  be  filtered 
at  higher  rates,  even  as  high  as  6.000,000  gallons 
per  acre  per  24  hours,  with  satisfactory  results, 
and  if  the  raw  water  can  be  subjected  to  a 
satisfactory  preliminary  treatment  so  that  the 
turbidity  may  be  sufficiently  reduced  during 
periods  of  bad  water,  these  higher  rates  can  be 
maintained  during  the  entire  year. 

It  is  considered  conservative  practice,  how- 
ever, at  present  to  design  the  filtering  area  for 
a  rate  of  filtration  of  3.000.000  gallons  per  acre 
per  24  hours,  with  of  course  a  proper  area  in 
reserve  for  use  during  cleaning  and  refilling, 
but  to  design  the  piping  system  and  apparatus 
for  indicating  and  regulating  the  rate  of  filtra- 
tion for  a  higher  rate,  say  6,000,000  gallons  per 
acre  per  24  hours,  so  that  should  a  higher  rate 
be  found  possible  no  additions  to  or  changes  in 
the  plant  would  be  required. 
'  In  making  computations  in  which  the  unit, 
rate  of  filtration  oftpn  occurs,  or  so  many  mil- 
lion gallons  per  acre  per  24  hours,  the  writer 
has  found  the  abbreviation  Mgad  a  convenient 
one.  meaning  million  gallons  aTe  daily.  Thus, 
instead  of  writing  3.500,000  gallons  per  acre  per 
24  hours,  write  3.5  Mgad,  and  similarly  instead 
of  writing  24,600,000  gallons  per  24  hours,  write 

24.6  Mgd. 

Area  and  Xiimher  of  Fillers. — Having  decided 
now  on  the  capacity  of  the  plant  and  the  rate  of 
filtration,  a  sufficient  area  in  reserve,  in  addi- 
tion to  that  needed  to  yield  the  required  amount 
of  water,  must  be 
provided  for  use  f— 
while  some  of  the 
filters  are  out  of  ser- 
vice being  cleaned 
or  refilled.  The  num- 
ber and  size  of  the, 
filters  depends  not 
only  on  the  capacity 
of  the  plant  but  on 
the  number  of  days 
a  filter  is  in  service 
between  cleanings 
and  on  the  number 
of  days  required  for 
cleaning. 

With  small  plants 
the  filters  will  of  necessity  be  smali  and 
their  number  and  size  is  more  a  matter 
of  judgment  than  computation.  With  large 
plants,  however,  more  latitude  is  offered 
in  the  choice  of  the  number  and  size  of  the  fil- 
ters. From  the  standpoint  of  economy  of  con- 
struction large  filters  are  desirable,  but  for 
convenience  in  operation,  especially  in  han- 
dling sand,  they  should  not  be  too  large.  With 
large  filters  the  question  of  maintaining  a  prac- 
tically uniform  rate  of  filtration  over  the  whole 
area  of  the  filter  also  enters  in,  but  with  a 
proper  arrangement  of  underdratns  this  need 
not  be  a  serious  matter.  The  most  economical 
size  of  filters  in  a  large  plant  Is  still  a  matter  of 
question.  An  area  of  one  acre  seems  to  be  the 
maximum  yet  proposed  in  some  of  the  most  re- 
cently designed  plants. 

In  the  following  table  are  given  the  number 
and  approximate  areas  of  the  filters  m  some  of 
the  plants,  which  are  either  In  operation,  under 
construction  or  proposed.  Anprox. 

net  area  of 
No.  of  each  filter, 

location.  flltern.  aoren. 

Albany  8  0.703 

Philadelphia    - 

Ix>«er  Hoxboroufch    5  ()JtX~ 

L'pper  Itoxborough    8  0.698 

Kelmont    18  0.7.1", 

Torreadale !>'>  0.7.')1 

PltUbnrit 2.'.  1.00 

Washington    20  1 .00 

.Let 

Q..=  total  quantity  of  water  U)  be  filtered  in 
Mgd. 
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r    =  normal  rate  of  filtration  in  Mgad. 

ri  =  rate    of    filtration    in    Mgad    with    turbid 
water. 

n    =  number  of  filters  ordinarily  in  service. 

n,  ;=  number  of  filters  ordinarily  in  reserve. 

n,  =  number  of   filters  in   service   with    turbid 
water. 

n„  =  number  of  filters  out  of  service  with  turbid 
water. 

N  1^  total  number  of  filters. 

a  =:  area  of  one  filter  in  acres. 

A  =r  total  area  of  all  filters  in  acres. 

p  =  ordinary    number   of    days    of   service   be- 
tween cleanings. 

c  =  number  of  days  out  of  service  for  drain- 
ing, cleaning  and  refilling. 
The  number  of  filters  ordinarily  required  in 

reserve  may  be  found  either  graphically  or  an- 
alytically.     The  graphical  method  will  be  best 

described  by  means  of  an  example. 

Let  n  =  18,  p  =  21,  c  =  2,  Q  =  45  and  r  =  3. 
A  diagram  is  constructed  as  shown  on  the 
left  in  one  of  the  actompanying  figures,  so  that 
the  Alters  are  started  successively  with  such 
a  time  interval  that  the  first  filter  in  reserve, 
R — 1,  starts  when  filter  No.  1  goes  out  of  ser- 
vice, the  second  filter  in  reserve,  R — 2,  when 
filter  No.  2  goes  out.  and  so  on.  The  construc- 
tion necessary  .for  obtaining  this  result  is  evi- 
dent. 

Days 
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those  in  service  ■ 

filtration.     In  oies  of   •  fi:  nch  Pipes  at  the 
are   out   of   ser',e»    „'  Seco  yjHe,  Mass. 
structed  shown "  i  'the  rig,^gi„^^^.    .M,^,„p„,itan 
ously  described,  s     that  tl.'. 
will  be  started  a'     1  2  d    '1  ^ut 

of    operation       "flfc   :r  yUMr*'"''.  'i  1897jjg    ,ji^. 
gram  is  al  /i'self-e\  ident.     icross  the  .ection  of 
the  vertical   line  O— O,   wind   Medfr-ijned   line 
A— A,  will  fall  in  the  mst'   ^e    pi^total  number 
of   filters  which  af're  ou«    "ich  ,^rvlce,   counting 
from  the  bottom  up.  {■'■-''nipikse  5. 
Expressed  algebrai'  ribut' 
-inch 
n.  --         /■-    N 

4-  c 

Here,  again,  '  _!IJ;enerally  come  out  frac- 
tional, and,  as  f'_Z!^'^he  next  highest  integer 
must  be  taken.  '--.A  N  =1  20,  c  =  2  and  the 
new  value  of  p  ^  7  r^ 

n„  =  4  ^-f  ;  take  u„  =  5. 
The  number  of  f»!ts  in  service  will  then  be 

II,  -^4^  —  n„  ---  15 
and    the   correspond jjg   rate    of     filtration     on 
them  /  ' 

This  rate  of  filtration  is  not  sufficiently  above 
the  normal  to  cause  any  anxiety  as  to  the  qual- 
ity of  the  effluent. 
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Diagrams  for  Determining  the  Number  of  Filters  In  and  Out  of  Service. 


I 

■-.  r 

2 

10     ^ 


"I 


The  inclined  line  A — A  and  the  vertical  line 
B — B  through  0  =  2,  are  now  drawn.  The 
point  at  which  these  lines  intersect  will  fall  in 
the  last  filter  in  reserve  which  is  needed  before 
No.  1  will  be  ready  to  start  again;  in  this  case 
2; 

Expressed  algebraically,  it  is  evident  from 
the  construction  that 

c 
n     =  n 

I' 
The  value  of  n,  will  genei  illy  ccne  out  frac- 
tional, but  as  it  is  impossible  to  nave  a  frac- 
tional part  of  a  filter  in  reserve,  the  next  high- 
est integer  must  be  taken.  Using  the  numer- 
ical values  above. 

n,  =  1.7  +  ;  take  n,  =  2. 
It  follows  of  course  that 

N  =  n   :   n,   =  20, 
that 

„=      'i 
r  n 

and  that 


0.883  acre, 


A  =  N  a  =    *^  ^    =  16.67  acres, 
r  n 

It  is  not  sufficient,  however,  to  consider  the 

problem  settled  at  this  point.      A  time  of  bad 

water  may  come  on  when  the  period  of  service 

p  will  be  reduced  from  21  days  to  say  7  days. 

With  this  condition  of  affairs  more  filters  than 

2  will   be  out  of  service  at  one   time,   and   in 

order  to  yield  the  reqxtired  amount  of  water, 


It  does  not- =-■•  '_jar)ly  follow,  however,  that 
the  value  ortT^lis  chosen  in  the  example  cited 
is  the  best.  Having  determined  the  ordinary 
value  of  p,  varying  generally  from  20  to  30, 
which  it  is  considered  proper  to  use,  a  study 
should  be  made;  using  various  values  of  n  in 
connection  with  the  minimum  value  of  p.  It 
will  be  sufficient  to  use  the  value  of  c  as  2  or  3. 
Formerly  c  would  have  been  taken  as  3,  but 
with  more  efficient  methods  of  cleaning  it  can 
be  taken  as  2.  It  will  generally  be  found  that 
the  most  economical  design  will  result  when 
the  number  of  filters  as  well  as  the  total  area 
is  a  minimum,  subject  to  the  condition,  how- 
ever, that  the  maximum  allowable  rate  of  fil- 
tration shall  not  be  exceeded  when  the  period  of 
serifice  between  cleanings  is  a  minimum. 

In  making  this  study  which  is  most  conveni- 
ently done  graphically,  it  is  not  necessary  to 
go  through  the  process  of  constructing  separ- 
ate diagrams,  similar  to  those  just  described, 
for  each  set  of  values  taken.  One  extremely 
simple  diagram,  suggested  by  the  others,  can 
be  very  quickly  made  on  cross-section  paper, 
which  will  solve  all  the  problems  involving  the 
number  of  beds  In  and  out  of  service.  This 
diagram  is  shown  at  the  right  of  the  cut.  Its 
construction  is  seen  at  a  glance. 

Having  assumed  n,  c,  and  the  ordinary  value 
of  p.  the  intersection  of  a  line  through  n  =  0.  p. 
and  p  =  0.  n.  with  the  vertical  through  c.  will 
give  the  value  of  N.      Taking  the  values  cited 
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\-  18,  p  =  21,  f  —  2. 
obtain  the  needet'  t  ange\ag^-ani,  it  ig  sesn 
description  of  tliei'ii  I'ai  ->  T^Ween  N,=:  19  and 
given  in  the  "Jou\  N  =  2'  .lecessartly  being 
Engineering  Socief  "* 

""  Saville,  M.  Anfo  .  '^,  ".nd  the  minimum 
value  legislature* tx!vs»^;'  ici  of  a  line  through 
n  =:  0,  1  of  a  n^l  .  with  i,the  v'^^jcal  through 
c  z=  '>.  wi  e  Metro^e  value  of  n,.  With  p  =  7. 
c  T=  2,  and  .-old  '^^  is  just  found,  this  intersec- 
tion falls  lie;  on  9^\  —  lb  and  n,  =  Iti,  the 
value  n,  =  15  b'.trop(H>i  course  tal<en  for  the 
reason  previously  'ious.'i  aed. 
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Hydraulic   Diagrai-.tabi  nd  Further  Notes 

Upon  the  Hazen-<vith  ir  ns  Slide  Rule. 


!;v  I..;., IK, 1(1  Mft<alf,      tho/. 


On  March  28.  1903,  1 
published  an  interesting  . 
Williams  hydraulic  slide  ~ 
attention   of   engineers   vC 


_i  En 


Am.  Soc.  C.  E. 


Engineering  Record 
icie  upon  the  Hazen- 
le,  thus  calling  the 
■,his  new  and  very 


■useful  instrument.    Some\  »iat  over  a  year  ago, 
the  writer  was  prepari?--'-  some  hydraulic  dla- 
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In  the  latter  the  following  values  are  suggested : 
For  new  pipe  and  favorable  conditions,  c  =  140 
For  new  pipe  and  general  use,  c  =  130 

For  riveted  steel  pipe,  c  =  110 

For  old  and  tuberculated  coated  pipe,    c  =  100 

{See   also   data   published   in   The   Engineer- 
ing Record,  March  28,  1903.) 

Formula  (2)  reduces  to  the  following  forms: 
When  o  =  100     V  =  131.8  R''-^  S»  "  = 

55.0  D""^  S"-^.- (3) 

V  =  Ur,.Q  \i"-i^-'  S»."  = 
00.5  Do-<i3S"-« (4) 

V  =  158.2  R"«»  S"  M  = 

66.0  D"«a  S"-" (5) 

V  =  171.4  Ro^'S'-M  = 
71.6  D'-raS"-*-" (6) 

V  =  184.6  Ro«  »'••■•<  = 

77.1  D<'«:'Si'i' (7) 

V  =:  velocity  in  feet  per  second; 

C  and  c  ^z:  coefficients  of  roughness,  which  are 

not  identical  in  formulas  (1)  and  (2); 
R  =  hydraulic  mean  radius; 
S  =  slope,  or  ratio  of  head  to  length; 
D  =  diameter  in  feet; 
Hf  =:  friction  head  in  feet  per  foot  of  pipe; 

Percent. 


c  =  130H,  =  0.000,000,007.055  ( 
c  =  140H,  =0.000,000,006,150( 
If  it  be  desired  to  compute 
in  terms  of  the  discharge  Q, 
hours,  we  have: 


667 

)(20) 

)(81) 

the  friction  head 

in  gallons  per  24 


When  c  =  11(1 


When  c  =  120 


When  c  =  130 


When  c  =  140 


H,  =0.000,000,000,008,811  (- 

and  when  c  =  100. 

Hf  =  0.000,000,000,000.01624 


LQ" 


r,)(22) 


L  Q- 


]>-itm} 


,  .(33) 


( 


( 


)..(24) 
)..(25) 
)-.(26) 
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Diagrorn  A,    Flow    of   Water  in    Pipss^ 
Correspondl'nc    .'^lijoa    of  C  and  m    in  Haien-WiHior^na  Formula 

Diagrams  Giving  Corresponding  Values 

grams  for  use  in  his  offias.,  when  Mr.  Allen 
Hazen  called  to  his  atte.^fcfc^^is  new  (or 
modified  Chezy)  formula,  upon  which  he  and 
Prof.  Gardner  S.  Williams  had  been  at  work, 
and  kindly  gave  to  him  a  blue  print  of  the  slide 
rule  diagram  based  upon  it  that  he  had  pre- 
pared for  trial.  This  blue-printed  scale  was 
mounted  upon  the  slide  of  an  old  slide  rule,  and 
proved  so  serviceable  and  convenient  that  the 
writer  gave  some  study  to  the  new  formula, 
and  finally  concluded,  with  the  courteous  con- 
sent of  Messrs.  Hazen  and  Williams,  to  base 
his  diagrams  and  tables  upon  it.  The  accom- 
panying diagrams  and  tables,  with  the  data 
already  published  by  the  Record,  may  perhaps 
be  of  Interest  to  other  engineers  and  serve  to 
show  the  relations  existing  between  the  new 
formula  and  the  better-known  Chezy  formula. 

Unnecessary  descriptions  are  here  avoided, 
as  the  diagrams  are  generally  self-explanatory. 
The  reader  is  referred,  however,  to  the  previous 
article  upon  the  Hazen-Williams  hydraulic  slide 
rule;  to  an  interesting  article  entitled  "Notes 
on  Lost  Head  in  Water  Supply  Systems,"  by 
Prof.  A.  Prescott  Folwell  ("Engineering  News." 
April  17,  1&02),  and  an  article  upon  the  "Flow 
of  Water  in  Pipes  and  Channels,"  by  Mr.  Will- 
iam E.  Foss  ("Journal"  of  the  Association  of 
Engineering  Societies   June,  1894). 

Clhezy  formula.  V  =-  C  v^R  S  =  C  R"-»S"- (!) 

Hazen -Willi.'uiis   forniiila,   V    =  c  S"-".  R<"« 

(0.001) -"•''< .....(2) 


o 


c 
o 
o 


Diaqram  1 ,  Rate  of  Variation  of  Certain  Factors  in  Hazen-WilliamS  formula 


and  Kate  of  Variation  of  Certain 


°-5*(o.OOl)-0-04 

Hydraulic  Factors. 


q  =z  discharge  in  gallons  per  minute; 
Q  =  discharge  in  gallons  per  24  hours. 

For  convenience  in  use  in  certain  computa- 
tions, formula  (2)  may  be  transposed  and  writ- 
ten in  the  exponential  form,  which  reduces  to 
the  following: 

3.02121  V"i"'        3.02121  V"»s>8»^^      ^  ^„^ 

And  wlien 

=  100  Hf  =  0.000,598  L  V'-H^ 

=  110  Hf  =  O.UO,501( 

=  120H    =  0  000, 426  ( 

=  130Hf  =  0.000,368( 

=  140  Hf  =  0.000,321  ( 

Or,  if  stated  in  general  terms 
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The  relation  between  the  value  of  c  in  for- 
mula (2)  and  m  In  the  exponential  form  of  the 
formula  (15)  is  shown  In  Diagram  A,  upon 
logarithmic  cross-section  paper.  If  It  be  de- 
sired to  compute  the  friction  head  in  terms  of 
the  discharge,  q,  in  gallons  per  minute,  we 
have: 


H,  = 


0.000,0579691  L  q 


o  ~".      D  ■ 
and  when 

c  =  100Hf  =  0.000.000,011,4681, 
c  =  110Hf  =  0.000,000, 009,613  ( 
.c.=  120:Hf  =  0.000,000,008, 182  ( 


.(16) 
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and  when  c  =  110. 
H  =  0.000,000,000,(KX),01362 
and  when  c  =  120. 
H  :^  0.000,000,000,0(K),0115« 
and  wlien  c  =  180. 
H  =  0.000,0()(),000,000,00999'i 
and  when  c  =  140. 

H  -  II.O0O,OOO,000,O(MI,0()8711     (  "  )..(27) 

Table  B  gives  for  3-inch  up  to  60-lnch  pipe 
the  pipe  areas;  contents  in  cubic  feet  and  gal- 
lons per  linear  foot;  the  discharge  in  gallons 
per  minute  and  per  twenty-four  hours,  under 
velocities  of  flow  of  1  and  3  feet  per  second; 
and  the  friction  loss  in  feet  of  head  per  1,000 
feet  of  pipe,  under  velocities  of 
flow  of  from  1  to  6  feet  per 
second,  based  upon  a  coefficient 
of  roughness  c  =  130.  The  lo- 
garithms for  these  values  are 
also  given  in  this  table.  In  com- 
menting upon  this  table,  it 
might  be  said  that  the  variation 
in  the  coefficient  of  roughness  is 
such  as  to  make  it  unnecessary 
to  carry  the  computations  out  to 
as  many  significant  figures  as 
are  given.  However,  in  order  to 
check  the  computations  very 
thoroughly,  even  more  places  of 
figures  were  used  than  are  pub- 
lished.    (See  inset). 

Diagram   D,   upon   logarithmic 
cross-section    paper,    shows    the 
discharge      and      corresponding 
velocities    for   3-inch   to    36-inch 
pipe,  together  with  the  velocity 
and  the  entry  heads.    In  piaking 
this  diagram  and  those  that  fol- 
low, the  value  of  c  was  assumed 
as    130,    in    the    Hazen-Williams    formula    (2), 
which  under  these  circumstances  reduces  to  the 
form : 

V  =  71.5559  D"^  S»-" (28) 

Diagram  E,  upon  logarithmic  paper,  gives  a 
comparison  of  the  Hazen-Williams  formula 
with  the  Edmund  B.  Weston  tables  (based  upon 
Darcy's  experiments) ;  the  formulae  of  Will- 
iams, Hubbell  and  Fenkell  (based  upon  their 
recent  Detroit  experiments) ;  and  the  formula 
suggested  by  Mr.  Hazen  in  his  discussion  of 
Mr.  Fenkell's  paper  on  "A  Hydraulic  Study," 
published  in  the  "Journal  of  the  Association  of 
Engineering  Societies,"  March,  1901. 

Diagram  F  gives  a  comparison  of  the  Hazen- 
Williams  formula  with  the  experimental  results 
of  various  experimenters,  as  plotted  by  Mr. 
Hazen  in  his  above-mentioned  discussion  of 
Mr.  Fenkell's  paper. 

The  relation  between  the  value  of  c  in  the 
Hazen-Williams  formula  and  the  C  of  the  Chezy 
formula  may  be  found  by  equating  the  values 
of  S  shown  in  formulae  (1)  and  (2),  which  will 
be  found  to  reduce  to  the  form, 

C  (Chezy)  =  0.2090  f-"^  yo-mu  do-osw (29) 

In  the  assumed  case,  where  c  =  130,  this 
equation  reduces  to  the  form, 

C  =  104.3  V-o^o  D^-tsaa (30) 

a  relation  which  is  shown  graphically  ia  Dia- 
gram G. 

In  order  to  bring  out  more  clearly  the  effect 
of  variation  of  the  coefficient  c  in  the  discharge 
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of  pipes  as  determined  by  tlie  Hazen  and  Will- 
iams formula,  and  for  convenience  in  use  in 
the  case  of  tuberculated  cast  iron  pipes.  Dia- 
gram H  was  prepared,  giving  the  discharge  of 
tuberculated  cast-iron  pipes,  with  correspond- 
ing velocities  for  3-ineh  to  36-lnch  pipes  when 
the  coefficient  of  roughness,  c,  Is  100. 

In  this  case  the  Hazen  and  Williams  formula 
(2)  reduces  to  the  form, 

V  =  55.0  ly-"  S"" (81) 

At  the  suggestion  of  one  of  the  writer's  as- 
sistants, Mr.  F.  H.  Carter,  Diagram  I  was  pre- 
pared,  which  shows  in   an  interesting  manner 


the  coefficient  of  roughness.  Thus,  for  a  co- 
efficient of  roughness  of  c  =  110  (instead  of  130, 
as  figured),  the  velocity  or  quantity  would  be 
approximately  84.5  per  cent.,  or  the  diameter 
should  be  130  per  cent..,  or  the  friction  loss  or 
head  would  be  136  per  cent,  of  that  figured. 
Similar  values  may  be  obtained  from  Diagram 
I,  in  case  Diagram  H  was  originally  used,  in- 
stead of  Diagram  D. 

Since  writing  the  above  article  an  interest- 
ing and  valuable  paper  upon  the  "Flow  of 
Water  in  Pipes,"  by  Messrs.  Saph  and  Scho- 
der,  has  appeared  in  the  May  number  of  the 


Raising  Two  Lines  ot  36-ihch  Pipes  at  the 
Mystic  Rivev,  Somerville,  Mass. 

Metropolitan 


Ily  Jobn  L.  Howard,   Division  Koglneer, 
Water  Works. 


The  Metropolitan  Water  Board,  in  1897,  laid 
two  lines  of  36-inch  pipes  across  the  Mystic 
River  between  Somerville  and  Medford,  near 
the  Wellington  bridge.  These  pi^s  were  a 
Dortion  of  the  easterly  ik  jch  -main  connect- 
ing the  Chestnut  Hill  pumping  station  with 
Spot  Pond,  a  large  distributing  reservoir.  At 
river  crossings  the   4^inch   main  was   divided 
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Flow     in     U.S.    Gallons      per     Minute. 
Diagram  E,  Comparison  of  Formulae    for  Flow    of   Water    in     Cast.-  Iron     Pipes 
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tke  effect  upon  any  one  variable,  in  the  Hazen 
an*  Williams  formula,  of  changing  the  value 
•t  the  coefficient  of  roughness,  while  keeping  all 
•ther  variables  constant  for  the  time'  being  in 
Ibat  formula. 

VoT  instance,  if  we  have  computed  the  vari- 
MiA  elements  for  any  pipe  system  with  the 
Hazen  and  Williams  formula  upon  the  assump- 
tlOD  of  a  coefficient  of  roughness,  c  =  130,  we 
aen  find  by  Diagram  I  the  effect  upon  any  one 
•f  tlie  variables  of  any  change  in  the  value  of 


"Proceedings"   of   the    American    Society    of 
Civil  Engineers. 


The  Production  of  Aluminum  in  the  United 
States  during  1902,  according  to  the  United 
States  Geological  Survey,  was  approximately 
7,300,000  pounds  as  compared  with  7,150,000 
pounds  in  1901,  the  sole  producer  being  the 
Pittsburg  Reduction  Company,  which  has  large 
plants  in  Operation  at  Niagara  Falls  and  at 
Shawingan  Falls,  Quebec. 


into  two  lines  of  36-inch  pipes,  laid  on  piles,  ( 
feet  on  centers,  and  at  this  place  were  1,2IS 
feet  long  between  air  valves  on  either  side  •f 
the  river.  The  pipes  are  1.65  inches  thick,  aad 
weigh  about  8,250  pounds  per  12-foot  lengtli. 
They  were  laid  in  sections  of  six  pipe  lengtks, 
with  a  taper  joint  at  each  end.  drawn  together 
by  hydraulic  jacks  with  the  aid  of  a  diver,  after 
being  lowered  into  a  dredged  trench  from  a 
scow.  Where  required  by  the  slope  of  the 
bed  of  the  river,  spherical  joints  were  used  t* 


June  20,  1903. 

obtain  the  needed  change  of  direction.  A 
description  of  the  laying  of  these  pipes  was 
given  in  the  "Journal"  of  the  Association  of 
Engineering  Societies,  March,  1901,  by  Mr.  C. 
M.  Saville,  M.  Am.  Soc.  C.  E. 

The  legislature  of  1901  authorized  the  con- 
struction of  a  new  bridge  under  the  direc- 
tion of  the  Metropolitan  Park  Commission  in 
place  of  the  old  Wellington  bridge,  to  connect 
the  boulevards  on  either  shore  of  the  river 
built  by  the  Metropolitan  Park  Commission 
several  years  previous.  After  studying  the 
location  of  the  new  bridjge,  a  new  pier  and 
bulkhead  line  were  established  on  the  Somer- 
ville  side  of  the  river  with  the  approval  of  the 
Secretary  of  War  and  the  Harbor  and    Land 
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to  cities  and  towns  of  the  North  Metropolitan 
District. 

The  method  adopted  employed  slings  of  chain 
and  wire  rope  around  the  pipes  and  vertical 
lifting  screws  supported  on  a  pile  trestle.  The 
cutting,  raising  and  connecting  of  the  pipes 
was  done  by  the  maintenance  force  of  the  Dis- 
tribution Department;  all  the  remaining  work 
was  done  under  a  contract  with  Lawler  Broth- 
ers, of  Charlestown,  Mass.  This  contract  in- 
cluded the  excavation  of  the  material  around 
the  pipes,  furnishing  and  driving  piles  and 
spur-shores,  furnishing  and  placing  temporary 
and  permanent  caps,  and  building  and  main- 
taining coffer  dam,  including  all  pumping,  etc.. 
The  general  arrangement  and  some  details  of 
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Bible,  the  six  bents  nearest  the  shore  end  be- 
ing driven  from  a  land  machine.  The  piles- 
were  of  spruce  or  Norway  pine,  not  less  than 
12  Inches  in  diameter  at  the  butt  and  6  inches 
in  diameter  at  tip,  driven  in  bents,  about  ft 
feet  apart.  Each  alternate  bent  was  a  high 
bent  consisting  of  three  piles  6  feet  on  centers 
with  a  spur-shore  to  each  outer  pile,  and  the 
shorter  bents  of  three  piles  only,  without  spur- 
shores.  The  high  bents  were  capped  tempor- 
arily with  two  4xlO-inch  girder  caps,  fastened 
together  and  to  each  pile  with  one  1-inch  screw- 
bolt.    These  caps  were  mortised  into  each  pile 


H.5mith  Jr. 
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Diameter       of       Pipe       in        Inches 
Diagram  F,   Comparison    of    the   Hazen  -  Williams    Formula,    with  Experimental  Results. 
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Diagram  G,     Values     of   Coefficient    C    in    Chezy     Formula,  Corresponding   to  Values     of  Velocity    of  Flow    in  Different 
Sizes       of     PipeSj     as  Cornputed     by    the  Hazen  —  Wi  llianns    Formula. 


thi  cmamcmiv  wgcowa. 


Commission.  This  brought  the  Somerville 
abutment  some  250  feet  beyond  the  original 
shore  line  of  the  river,  and  after  the  comple- 
tion of  the  filling  of  the  proposed  boulevard 
connection,  these  pipe  lines  would  have  been 
covered  with  8  to  17  feet  of  earth.  It  was  not 
thought  best  to  permit  this  to  be  done,  and  plans 
and  specifications  were  prepared  for  raising  the 
pipe  lines.  It  was  essential  that  one  of  the 
lines  should  be  in  service  at  all  times,  as  it 
was  the  only  line  of  supply  from  Chestnut  Hill 


the  pipe  lines  and  trestles   are  shown  in  the 
accompanying    illustrations. 

The  material  was  first  removed  from  over 
the  pipes  by  means  of  a  dredge  operating  an 
hydraulic  orange-peel  bucket.  The  earth  was 
removed  on  the  outside  of  the  pipes  to  a  point 
about  1  foot  below  the  bottom  of  the  pipe,  but 
between  the  pipes  only  to  a  depth  a  few 
inches  below  the  top  of  the  pipe.  After  the 
dredging  was  finished,  pile  driving  was  started 
from   a   scow   as  near   the  shore   end   as  pos- 


at  least  3  inches,  leaving  about  6  inches  be- 
tween caps  for  lifting  screws  to  pass.  The 
lifting  screws  were  of  2%-inch  steel,  threaded 
7  feet,  two  threads  per  inch  and  worked 
through  washers  16  inches  square  resting  oa 
the  temporary  caps.  The  cables  used  were 
second  hand  %-inch  wire  cables  and  cost,  to- 
gether with  the  clips,  158.30.  Where  cables 
were  used  to  connect  the  lifting  screws  with 
the  cables  around  the  pipes,  the  cables  were 
fastened  to  each  other  by  means  of  clamps.    At 
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the  outer  end  of  the  trestle  a  coffer  dam  of 
4inch  tongued  and  grooved  sheeting  was  built 
to  elevation  4  above  Boston  city  base.  Where 
the  pipes  i>assed  through  the  southerly  end  '^f 
the  coffer  dam  a  temporary  bulkhead  was  built 
of  sand  bags  and  earth,  and  after  each  pipe 
line  was  raised,  a  line  of  sheeting  was  driven 
across  the  end,  making  the  coffer  dam  tight  so 
that  the  lower  vertical  curve  could  be  set. 

Below  low  water  a  diver  was  employed  to 
place  chains  or  cables  around  the  pipes.  A 
needle  of  %-inch  iron  was  used,  bent  nearly 
to  the  radius  of  the  pipe  with  an  eye  at  one 
end,  to  which  was  fastened  a  small  manila 
rope.  The  diver  forced  this  needle  from  the 
outside  underneath  the  pipe  until  he  could 
reach  the  other  end  between  the  pipes.  The 
wire  cable  was  then  fastened  to  the  manila  rope 
and  two  turns  of  the  wire  rope  were  drawn 
around  the  pipe,  the  two  ends  fastened  to- 
gether and  tied  to  a  piece  of  wood  as  a  float. 
so  that  they  could  be  easily  picked  up  when 
ready  to  be  connected  with  the  lifting  screws. 
Where  the  pipes  were  above  low  water  the 
operation  was  performed  by  laborers  from  the 
maintenance  force  at  low  tide. 

As  soon  as  the  piles  were  driven,  the  tem- 
porary 4xl0-inch  double-girder  caps  were  bolt- 
ed in  place;  the  cables  around  the  pipes  con- 
nected with  the  lifting  screws  by  means  of 
either  cables  or  chains,  as  was  the  more  con- 
venient, and  after  the  pipe  was  cut  at  both 
ends  and  the  southerly  end  of  the  coffer  dam 
over  the  pipe  line  was  removed,  the  work  of 
raising  the  west  line  of  pir*  was  started. 
About  23  men  were  employed,  one  man  to  each 
screw,  and  where  the  screws  were  moved  with 
difficulty,  two  men  to  a  screw.  After  about 
an  hour's  work  three  of  the  cables  around  the 
pipes  broke  and  work  had  to  be  suspended 
until  new  cables  could  be  placed  around  the 
pipes.  While  the  piles  were  being  driven  the 
contractor  for  the  filling  of  the  approach  to  the 
new  bridge  had  started  work  on  the  west  side 
of  the  bridge  about  75  feet  away  from  the  pipe 
trestle.  The  material  was  dredged  from  the 
bottom  of  the  river,  and  after  the  filling  had 
reached  a  depth  of  about  8  feet  it  was  found 
one  morning  that  the  wet  filling  had  slid  from 


action  of  the  waves  striking  against  the  whole 
length  of  the  broadside  of  the  pipe,  a  distance 
of  about  250  feet,  caused  it  to  vibrate  quite 
freely.  At  the  outer  end,  where  preparations 
had  been  made  for  forcing  off  the  last  two 
lengths  of  pipe  beyond  the  taper  joint  by  means 
of  jacks,  the  oscillations  were  suftlcient  to  shake 
the  pipe  almost  entirely  free  from  its  neigh- 
bor, so  that  the  spigot  was  just  barely  caught 
on  the  adjoining  bell,  showing  a  movement  of 
about  5  inches.  While  this  was  exactly  what 
it  was  desired  to  accomplish  at  this  time,  nev- 
ertheless, in  order  to  prevent  a  repetition  of 
the  occurrence  after  the  pipe  had  been  con- 
nected and  put  into  service  again,  four  6x12- 
inch  hard  pine  sticks  about  30  feet  long  were 
bolted  at  one  end  to  piles  under  the  bridge 
and  at  the  other   end   to  two  of  the  piles   in 
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4''>IO'Dout>la  6irder  Carps. 
Taper  Joint, 


nections  made  at  each  end.  the  work  of  rais- 
ing the  easterly  line  was  started.  This  line 
was  raised  in  much  less  time  and  no  trouble 
was  caused  by  any  of  the  cables  breaking. 
From  the  time  the  pipe  was  cut  on  the  west- 
erly line  to  the  time  the  connections  were 
completed  was  14  actual  working  days,  deduct- 
ing stormy  days,  holidays  and  Sundays.  On 
the  easterly  line,  doing  the  same  work,  only 
8   days   were   required. 

At  the  shore  end  the  joints  were  burnt  out 
while  the  pipe  was  suspended  by  chains  or 
cables"  from  the  lifting  screw  and  the  piles 
and  cap  were  covered  with  shee'  iron.  This 
sheet  iron  around  the  piles  was  in  sections 
about  26  inches  long,  having  a  flange  %  inch 
wide  on  each  side.  The  flanges  were  fastened 
together   with    %    inch   stove    bolts.     A    space 
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Section  of  Trench  after  Excavating. 
Method  of  Raising  Two  Large  Pipe  Lines  Crossing  the  Mystic  River  near  Boston. 


the  west  side  of  the  bridge  where  it  had  been 
deposited  by  the  dredge,  underneath  the 
bridge  and  across  the  two  lines  of  pipe,  cover- 
ing the  pipes  to  a  depth  of  2  or  3  feet  for  5 
pipe   lengths,  a   distance  of  about   60   feet. 

All  of  the  cables  that  broke  were  at  the 
point  where  the  pipes  had  been  covered  by  this 
wet  filling  and  the  additional  weight  and  suc- 
tion from  the  filling  was  undoubtedly  the  cause 
of  the  "breaking  of  the  cables.  The  pipes  were 
raised  14  feet  at  the  outer  end  and  about  4 
feet  at  the  shore  end,  and  12x1 2-inch  caps  6 
feet  long  were  then  slipped  under  the  pipes 
and  fastened  to  the  tops  of  the  piles  with  1- 
inch  oak  treenails  18  Inches  long. 

After  this  line  had  been  raised,  and  while 
the  pipe  was  still  suspended  from  the  lifting 
screws,  a  severe  easterly  storm  arose  and  the 


the  bent  carrying  the  pipes,  and  no  further 
movement  was  noticeable. 

It  was  evident,  after  the  pipe  had  been  raised, 
that  each  of  the  taper  joints  had  pulled  out 
more  or  less,  varying  from  M..  inch  to  XV% 
inches.  In  order  to  prevent  any  further  move- 
ment, two  tie  rods  IVi  inches  in  diameter  were 
placed  between  3xl-inch  iron  bands  encircling 
the  pipes  just  in  front  of  and  behind  the  bells  ad- 
jacent to  each  taper  joint  and  tightened  Ijy  nuts 
at  one  end.  After  the  pipe  was  raised,  the 
end  of  the  coffer  dam  was  replaced,  the  coffer 
dam  pumped  out  and  the  lower  vertical  curve 
set.  At  the  next  low  tide  the  two  lengths  that 
had  been  pushed  off  from  the  taper  joint  were 
laid  on  the  incline  and  the  upper  vertical  curve 
was  set  and  the  closure  made. 

Af^er  the  westerly  line  was  raised  and  con- 


of  2  inches  between  the  pile  and  its  covering 
was  filled  with  gravel  and  protected  the  pile 
perfectly  from  any  damage  by  the  fire.  After 
being  used  while  burning  out  the  joint  on  the 
westerly  line,  the  covering  of  the  outer  pile 
was  moved  over  to  the  outside  pile  during  the 
burning  out  of  the  joints  on  the  easterly  line. 
At  the  outer  end  a  temporary  platform  was 
built  about  18  inches  below  the  bottom  of  the 
pipe  and  covered  with  8  or  10  inches  of  earth, 
upon  which  the  fire  was  placed,  and  the  piles 
and  caps  were  protected  in  the  same  manner 
as  at  the  shore  end. 

The  pressure  on  these  pipes  at  the  36-inch 
valve  was  62  pounds  per  square  inch,  and  when 
the  easterly  line  was  cut  at  the  shore  end 
there  was  only  14  feet  of  pipe  in  advance  of 
the  36-inch  valve   to   prevent   its  being  forced 
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off.  On  the  westerly  line  there  was  22  feet 
beyond  the  valve  to  hold  it  in  place,  but  no 
sign  of  any  movement  was  noticed  on  cith'-v 
line. 

The  length  of  the  pipe  as  laid  after  l)eing 
raised  was  257  feet  on  the  easterly  line  and 
2n(i  feet  on  the  westerly  line,  a  total  of  513 
feet  of  36-inch  pipe.  The  cost  of  the  contract 
work,  including  extra  work  on  braces  and  ad- 
ditional pumping,  was  $3,094.39.  The  cost  of 
placing  cables  around  the  pipes,  cutting  and 
raising  pipes  and  maldng  new  connections, 
furnishing  and  placing  straps,  wedges,  bolts, 
etc.,  by  the  maintenance  force,  was  $1,970, 
making  the  total  cost  per  linear  foot,  $ll.ii4. 

Mr.  Dexter  Brackett.  as  engineer  of  the  Dis- 
tribution Department  of  the  Metropolitan  Wa- 
ter Works,  had  general  supervision  of  the  work 
described.  Mr.  Frederic  P.  Stearns  is  chief 
engineer  of  the  Metropolitan  Water  and  Sewer- 
age Board. 


The  Planting  of  Forests  is  urged  by  the  Na- 
tional Nut  Growers'  Association  which  is  point- 
ing out  that  many  kinds  of  nut  trees  are  espe- 
cially suitable  for  this  purpose,  since  they  yield 
profitable  crops  during  the  waiting  period. 


A  New  Lead-Melting  Pot. 

It  has  often  been  remarked  that  improve- 
ments are  introduced  most  slowly  in  those  call- 
ings where  the  work  is  of  a  routine  character 
requiring  but  moderate  skill.  It  seems  so  ea.sy 
to  calk  pipe,  for  example,  and  the  usual  tools 
for  the  purpose  are  so  few  and  simple  that 
any  marked  improvement  in  the  outfit  or  meth- 
ods of  work  has  not  appeared  possible.  In 
these  days  of  strong  competition,  however, 
every  little  saving  counts,  particularly  when  the 
contract  for  pipe  laying  is  a  large  one,  an<l 
tome  shrewd  contractors  have  recently  designed 
an  appliance  which  will  enable  a  saving  to  ba. 
made  that  is  by  no  means  to  be  despised. 

The  device  is  a  lead-melting  pot  intended  to 
supersede  the  coke-burning  furnace  familiar  to 
everybody.  That  furnace  has  to  be  kept  on  the 
bank  and  the  melted  lead  brought  in  ladles  to 
the  joint  to  be  poured,  so  that  the  lead  is  often 
too  cool  for  satisfactory  pouring.  On  large 
pipes  or  in  deep  trenches  an  appreciable  amount 
of  time  is  lost  at  each  joint  owing  to  these  con- 
ditions. The  new  apparatus  sits  directly  on  top 
of  the  pipe  and  has  a  spigot  projecting  over  the 
top  of  the  bell.     Consequently  the  lead  can  be 


joints  of  36-inch  pipe  in  ten  hours.  One  hun- 
dred pounds  of  lead  per  joint  was  employed  as 
a  rule  and  the  day's  work  required  four  gallons 
of  gasoline. 


Operating  the  Screws  to  Raise  a  Large  Pipe  Line  njar  Boston. 


The  Oil  Fuel  Situation  in  the  Gulf  States, 
where  many  steam  plants  are  fitted  up  for 
burning  crude  oil,  installed  for  the  most  part 
soon  alter  the  discovery  of  the  gushers  at 
Beaumont,  Tex.,  is  assuming  a  serious  aspect. 
Prices  receally  had  advanced  to  70  cents  a 
barr'-fat  the  wells,  so  that  by  the  time  the  oil 
is  hauled  to  the  point  of  use,  its  economy,  as 
against  tha  burning  of  coal,  is  questionable  and 
in  many  places  absolutely  negative.  It  is  be- 
lieved by  some  users  that  the  interests  con- 
trolling the  marketable  wells  have  forced  the 
prices  in  orJer  to  discourags  the  consumption 
of  the  crude  product  for  steiming  purposes,  as 
there  is  mere  profit  in  refining,  so  that  those 
who  will  must  pay  for  the  privilege.  The  re 
turn  lo  co:  1  will  not  cause  much  trouble  in 
most  cases,  as  it  was  long  since  found  out  that 
a  deeper  fire  box  is  not  absolutely  necessary 
and  in  a  great  many  plants  the  only  change  to 
the  boilers  is  a  checkered  arrangement  of 
bricks  laid  on  the  grate  bars  to  deflect  the  jet 
and  the  insertion  of  the  burners  in  the  front 
walls  of  the  setting.  Many  plants  have  only  a 
pari  of  the  b.oilers  equipped  tor  o'l  burning. 


run  just  as  soon  as  the  clay  roll  or  jcir.ter  is  in 
place.  It  is  only  necessary  to  raise  the  operat- 
ing lever  and  let  the  molten  lead  flow  into  the 
joint  until  it  is  full. 

The  apparatus  consists  of  t'.ie  melting  pot 
proper  and  a  gasoline  tank  with  an  air  pump  to 
keep  up  a  pressure  on  the  gasoline.  This  air 
pressure  forces  the  gasoline  into  pipes  about 
the  pot;  the  pipes  are  drilled  with  small  holes 
which  act  as  jet  burners  and  can  be  made  to 
furnish  a  steady  intense  heat  applied  just  where 
it  is  needed.  The  lead  pet  and  gate  are  so  ar- 
langed  that  there  is  no  waste  of  lead  in  pouring 
tie  joints,  as  is  often  the  case  where  hand 
ladles  are  used  by  careless  workmen,  and  the 
lead  is  delivered  in  a  steady  stream  of  high 
temperature  which  renders  improbable  the  oc- 
currence of  seams  and  hollow  places  in  tho 
joint. 

The  apparatus  is  made,  in  two  sizes  by  the 
C^rtra.tirs  Plant  Company,  of  Boston.  Size  1 
is  for  pipe  up  to  36  inches  diameter  and  No.  2 
is  for  larger  pipe.  The  makers  state  that  on 
several  occasions,  two  men  with  a  No.  1  melter 
and  a  jointer  have  done  all   the  work   on   100 


The   Philadelphia   Rapid  Transit  Power 
Equipment. 


The  power  plant  for  the  Philadelphia  RapM 
Transit  Company  is  designed  for  an  ultimate 
capacity  of  50,000  kilowatts.  The  first  installa- 
tion will  include  three  5,000-kllowatt  steam  tur- 
bines of  the  type  now  being  built  by  the  West- 
inghouse  Machine  Company  for  large  powers, 
and  forms  part  of  a  contract  recently  closed 
with  Messrs.  Westinghouse,  Church,  Kerr  & 
Company,  covering  also  50,000  kilowatts  ca- 
pacity of  electrical  generating  and  converting 
machinery  for  equipping  the  subway  and  ele- 
vated system  now  under  construction  in  that 
city.  The  turbines  will  be  direct-connected  to 
Westinghouse  three-phase,  25-cycle  generators, 
and  the  units  will  run  at  750  revolutions  per 
minute  with  175  pounds  of  steam,  27Vi  Inches 
vacuum  and  possibly  100  to  150  degrees  of  su- 
perheat. The  three  units  will  operate  In  mul- 
tiple upon  a  common  bus  bar,  and  power  will 
be  distributed  directly  at  a  nominal  potential 
of  13,000  volts  from  the  station  without  the 
use  of  any  intermediate  transformers;  for  this 
purpose  the  generators  are  wound  for  high  po- 
tential. 

The  new  power  station  will  be  located  upon 
the  Delaware  River,  near  the  foot  of  Green 
Street,  and  it  is  the  idea  of  Its  designers  to 
concentrate  at  this  point  the  entire  power 
generating  equipment  at  present  distributed 
among  a  number  of  smaller  stations.  The  loca- 
tion of  the  new  station  upon  the  river  bank 
secures  excellent  coaling  facilities  and  an  In^ 
exhaustible  supply  of  water  for  condensing 
purposes.  The  present  equipment  will  furnish 
power  for  the  subway  and  some  reserve  power 
for  the  surface  traction  system,  pending  the 
execution  of  proposed  plans  for  centralizing 
the  entire  power  system. 

The  contract  also  includes  a  large  amount  of 
traiisforming  and  converting  machinery,  to  be 
installed  in  several  substations,  which  will  b© 
built  in  the  district  covered  by  the  transit  sys- 
tem. This  machinery  will  be  used  for  convert- 
ing the  high-tension  alternating-current  power 
received  from  the  power  station  Into  low-poten- 
tial direct  current  for  use  directly  upon  the 
third  rail  of  the  traction  system.  The  rapid 
transit  system  will  cover  the  entire  business 
district  of  Philadelphia,  and  includes  a  two 
and  four-track  subway  about  1%  miles  In 
length,  extending  from  the  Delaware  River 
along  Market  Street,  to  a  point  near  Twenty- 
third  Street,  a  short  distance  from  the  Schuyl- 
kill River.  At  Broad  Street  an  appropriate 
central  terminal  station  will   be  erected. 


A  New  Air  Valve. 


A  few  years  ago  a  72-inch  steel  pipe  storm 
water  sewer  was  laid  In  Jersey  City,  discharg- 
ing under  pressure.  This  pipe  was  practically 
level  tor  2,100  feet,  with  Us  Invert  about  0  feet 
below  mean  low  water;  it  received  the  drainage 
from  the  "Heights"  partly  through  a  40-Inch 
cast-iron  pipe  1,500  feet  long  and  partly  through 
a  48-inch  cast-iron  pipe  1,600  feet  long.  The  ' 
speedy  and  certain  removal  of  air  from  these 
mains  during  storms  occurring  when  the  mouth 
of  the  sewer  would  be  sealed  by  the  tide  was 
absolutely  essential.  For  this  purpose  Mr. 
Arthur  S.  Tuttle,  M.  Am.  Soc.  C.  E.,  In  1900, 
designed  an  air  valve  which  has  given  such 
good  satisfaction  that  he  decided  to  place  it 
upon   the  market.      The  general  design  of  the 
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valve  is  sbown  by  the  accompanying  line  cut. 
It  is  automatic  in  action  both  for  discharging 
air  or  other  gases  collecting  at  the  high  points 
of  pipes  carrying  water  or  other  liquids  and  for 
admitting  air  to  the  pipe  in  the  event  of  tho 
rapid  removal  of  the  liquid  tending  to  form  a 
partial  vacuum. 

The  apparatus  consists  essentially  of  a  closed 


breakage  or  otherwise.  The  importance  of 
these  properties  and  the-  convenience  of  the 
wholly  automatic  action  of  this  valve  will  be 
recognized  by  those  who  have  had  experience 
with  air  valves.  This  valve  is  being  placed 
upon  the  market  by  the  Eddy  Valve  Company, 
of  Waterford,  N.  Y. 


Book  Notes. 


A  New  Air  Valve, 
-chamber  to  be  connected  to  the  pipe  by  a  flanged 
nozzle,  containing  one  or  more  buoyant  poppet 
valves  on  vertical  spindles  and  a  float  attached 
to  a  lever.  Over  each  poppet  valve  is  a  small 
turret  with  openings  to  the  atmosphere.  The 
cover  is  flange-bolted  to  the  chamber  so  as  to 
be  readily  removable  for  inspection,  cleaning  or 
repairs.  The  action  of  the  valve  is  very  sim- 
ple. Assuming  first  the  case  of  a  pipe  being 
filled,  the  chamber  contains  only  air  and  the 
poppet  valves  rest  upon  the  bracket  seats  shown 
so  as  to  leave  the  air  passages  to  the  atmos- 
phere open.  When  the  water  nearly  fills  the 
chamber,  the  buoyancy  of  each  valve  causes  it 
to  close  promptly.  The  chamber  will  remain 
sealed  so  long  as  there  is  liquid  enough  to  keep 
the  valves  seated.  If,  however,  air  or  gas  accu- 
mulates in  the  chamber,  the  water  will  gradu- 
ally be  forced  from  it,  and  the  buoyant  weight 
at  the  end  of  the  lever  will  finally  drop,  under 
the  action  of  gravity,  and  cause  the  lever  to 
■bear  upon  a  pin  extending  from  the  side  of  the 
valve  spindle,  thus  opening  the  valve  and  per- 
mitting the  escape  of  the  air.  If  the  relative 
proportions  of  the  valve  have  been  properly 
made  to  suit  the  pressure  in  the  pipe,  equilib- 
rium can  only  be  restored  by  carrying  the  pop- 
pet valve  down  and  holding  it  open  until  disen- 
gaged by  the  rising  of  the  float  arm,  as  the 
water  rises  in  the  chamber.  The  travel  of  the 
arm  and  float  are  limited  by  a  stop,  as  indi- 
cated. The  spindle  of  the  valve  is  held  in  a 
•vertical  position  by  guides  so  that  it  will  always 
come  to  an  even  seating.  The  float  being  wholly 
contained  within  the  air-chamber  is  caused  to 
rise  and  fall  solely  by  reason  of  its  buoyancy 
and  weight  without  regard  to  the  pressure 
within  the  chamber.  The  several  parts  are  so 
constructed  and  arranged  that  the  buoyant 
weight  has  a  very  limited  movement  and  only 
operates  to  open  the  buoyant  valve  after  the 
air<-hamber  has  become  approximately  full  of 
air.  As  the  air  escapes  from  the  chamber  and 
the  water  rises  in' the  same,  the  buoyant  weight 
■will  be  given  its  maximum  elevation  by  flota- 
tion long  before  the  water  rises  sufficiently  in 
the  air-chamber  to  close  the  buoyant  valves  by 
'flotation.  A  considerable  period  is  thus  per- 
mitted to  elapse  between  successive  operations 
of  the  apparatus,  as  the  valve  is  not  opened 
until  the  chamber  Is  approximately  full  of  air 
and  is  not  closed  until  the  chamber  is  approxi- 
mately full  of  water. 

It  Is  claimed  that  this  new  air  valve  is  very 
positive  and  reliable  in  action  and  does  not  pei-- 
■mlt  the  escape  of  water,  although  promptly  dis- 
charging any  accumulated  air  or  admitting  air 
■80  promptly  as  to  prevent  collapse  in  the  event 
of  a  sudden  emptying  of  the  pipe    caused    by 


The    Crane    at    the    Detroit    Pumping 
Station. 


In  the  valuable  paper  on  pumping  station 
management  by  Mr.  Kenneth  Torrance,  printed 
elsewhere  in  this  issue,  stress  is  laid  on  the  im- 
portance of  being  ever  ready  to  attend  to  any 
accident  in  such  a  plant.  While  a  breakdown  in 
the  power  station  of  an  industrial  plant  is  a 
troublesome  matter,  the  failure  of  the  pumping 
machinery  in  a  station  furnishing  the  water 
supply  of  a  city  is  infinitely  more  serious. 
Among  the  precautions  to  be  taken  to  assist  re- 
pairs in  such  a  case,  as  well  as  to  aid  in  erec- 
tion and  maintenance,  none  is  more  serviceable 


Tke.mise  ON  lIvDKAui.ics.  By  MansfleUl  Merri- 
man.  New  York:  John  Wiley  &  Sons.  Eighth 
edition.      593  pages,  illustrated.      Price,  $5. 

This  new  edition  of  this  very  widely  knowa 
American  text  book  on  hydraulics  conlorms  in 
general  arrangement  to  the  plan  pursued  in 
the  preceding  editions,  but  has  been  thoroughly 
rewritten  and  revised,  and  two  new  chapters 
have  been  added,  one  on  Hydraulic  Instru- 
ments and  Observations  and  the  other  on 
Pumps  and  Pumping.  Among  numerous  new 
topics  introduced  in  other  chapters  may  be 
mentioned  new  coefficients  for  dams  and  pipes, 
loss  of  head  in  pipes  due  to  curvature, 
branched  circuits  in  pipe  systems,  canals  for 
water  power,  discharge  curves  for  rivers  and 
water  hammer  in  pipes.  The  most  important 
metric  data,  coefficients  and  formulas  are  given 
at  the  end  of  each  chapter.  The  hydraulic 
tables  have  been  collected  at  the  end  of  the 
volume,  instead  of  being  scattered  through  the 


Traveling  Crane  in  Detroit  Pumping  Station. 


than  the  Installation  of  a  traveling  crane.  That 
in  use  in  the  Detroit  station,  dflscribed  by  Mr. 
Hubbell  elsewhere  in  this  issue,  is  shown  in 
the  accompanying  illustration. 

It  has  a  span  of  45  feet  and  a  lift  of  44  feet. 
Its  rated  capacity  is  20  tons,  but  it  lifted  25 
tons  during  tests.  There  are  two  operating  plat- 
forms, one  on  each  side  of  the  main  bridge, 
with  the  hoisting  gearing  on  the  main  trolley. 
Both  the  bridge  and  trolley  traversing  are  man- 
aged by  hand  cranks  operated  from  the  side 
platforms,  which  are  carried  by  auxiliary  gir- 
ders that  also  serve  as  guard  rails.  The  entire 
structure  is  of  steel  and  the  least  factor  of 
safety  in  any  of  its  parts  is  five.  Cut  gears  are 
used  throughout,  the  most  important  being  steel. 
The  wheels  of  the  trucks  and  trolley  are  also 
steel.  The  gearing  was  designed  so  that  electric 
motors  can  be  added  for  operation  whenever 
desired.  The  crane  was  furnished  by  the  North- 
ern Engineering  Works,  of  Detroit,  and  has 
proved  most  serviceable  In  erecting  the  two 
AUis  pumps  now  nearly  completed. 


text,  and  the  most  important  are  given  in  botk 
English  and  naetriciUiilts.  ■!     : 


Some  time  ago  a  useful  series  of  articles  on 
the  management  of  gas  engines  appeared  in 
"The  Gas  Engine,"  and  it  is  probable  that  their 
recent  publication  in  book  form  under  the  title, 
"Gas  Engine  Troubles  and  Remedies,"  will  be  of 
service  to  many  persons  placed  in  charge  of 
such  machinery,  wno  are  without  previous  ex- 
perience in- these  duties.  Mr.  Albert  Stritmat- 
ter,  the  author,  seems  to  enjoy  the  confidence 
of  many  engine  builders,  who  have  supplied 
him  with  information  concerninj  unusual  cases 
of  accidents  or  troubles  they  have  had  to  rem- 
edy. He  explains  the  methods  of  regulating  the 
feed,  ignition,  timing  and  lubrication,  and  ex- 
plains what  may  be  expected  to  happen  from 
the  neglect  of  any  of  the  proper  duties  of  main- 
tenance. A  particularly  useful  chapter  tells  the 
meaning  of  the  various  improper  sounds  given 
forth  by  an  ill-kept  engine.  (Cincinnati,  The  Gas 
Engine  Publishing  Co.;  7x5  inches,  110  pp.,  $1). 
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Alphonse  Fteley. 


The  members  of  the  American  Society  of 
Civil  Engineers  have  heard  with  deep  sorrow  of 
the  death  on  June  11  of  Alphonse  Fteley,  one  of 
the  most  eminent  of  their  number,  upon  whom 
they  conferred  in  1898  one  of  the  highest  honors 
they  can  offer,  the  presidency  of  the  association. 
Although  born  in  France,  in  1837,  educated  in 
the  Ecole  Polytechnique  at  Paris,  and  for  six 
years  in  general  practice  abroad,  Mr.  Fteley's 
career  was  subsequently  wholly  American  and 
he  was  a  strong  believer  in  the  ideals  of  his 
adopted  country. 

He  came  to  the  United  States  in  1865  and  at 
once  found  work  as  a  mecTianical  draftsman 
with  a  New  York  machine  works.  The  next 
year,  however,  saw  him  engaged  as  assistant  to 
the  late  William  Worthen,  under  whom  he 
worked  on  various  hydraulic  power  and  water 
supply  undertakings.  From  1870  to  1873  he  was 
in  private  practice  concerned  with  bridges,  high- 
ways and  water-works. 

Mr.  Fteley  was  called  from  New  York  to  Bos- 
ton in  the  spring  of  1873.  to  take  charge,  under 
Mr.  Joseph  P.  Davis,  who  was  then  ciiy  engi- 
neer, of  the  new  works  for  supplying  Boston 
with  water  from  the  Sudbury  River.  A  con- 
tract for  the  longest  tunnel  on  the  line  of 
the  new  aqueduct  was  let  without  delay,  but 
so«n  after  the  letting  the  city  government, 
instead  of  authorizing  the  construction  of 
the  remainder  of  the  works,  passed  orders 
for  various  Investigations  of  other  sources  of 
supply,  which  continued  for  nearly  two 
years.  During  this  time  Mr.  Fteley  was  en- 
gaged upon  the  final  location  and  designs  for 
the  Sudbury  works,  and  also  organized  the 
accurate  gaugings  of  the  Sudbury  aqueduct 
which  have  since  become  classic.  For  the 
Sve  years  from  1875  to  1880,  he  was  engaged 
upon  the  construction  of  the  Sudbury  aque 
duct,  reservoirs  and  other  works  connected 
with  the  new  water  supply.  During  this 
time,  also,  in  connection  with  his  assistant, 
Mr.  F.  P.  Stearns,  he  carried  out  many 
hydraulic  experiments,  the  results  of  which 
were  contained  in  a  paper  presented  to  the 
American  Society  of  Civil  Engineers  in  1882, 
lor  which  the  Norman  medal  was  awarded 
i>  1883.  In  the  spring  of  1880,  Mr.  Davis 
resigned  as  city  engineer  and  his  place  was 
filled  by  the  promotion  of  the  chief  assistant, 
making  a  vacancy  in  the  position  of  chief 
assistant  which  was  filled  by  Mr.  Fteley 
UBtil  January,  1884.  While  in  this  position 
he  was  engaged  upon  the  design  of  various 
municipal  works,  including  important  parts  of 
the  main  drainage,  water  supply  and  park  sys- 
tems. What  his  standing  was  in  Boston  is  best 
indicated  by  the  following  extracts  from  a  let- 
ter by  one  who  knew  him  long  and  well: 

"He  made  a  host  of  friends  both  in  and  out 
of  the  engineering  profession  and  established 
firmly  in  this  vicinity  his  reputation  as  an 
eminent  engineer.  It  was  characteristic  of  the 
man  that  those  in  his  employ  not  only  had  the 
highest  respect  for  his  attainments,  but  they 
became  deeply  attached  to  him  as  a  friend.  He 
was  thoroughly  liked  even  by  the  contractors 
from  whom  he  required  flrst-class  work. 

"That  an  absence  of  twenty  years  has  not 
■diminished  the  attachment  of  those  who  knew 
him  well  is  evidenced  by  the  eagerness  with 
which  news  regarding  his  health  has  been  re- 
ceived in  recent  years.  Further  evidence  of 
the  cordial  feeling  toward  him  in  this  vicinity 
and  of  appreciation  of  his  high  standing  was 
furnished  last  autumn  by  the  hearty  and  favor- 
able response  to  the  suggestion  that  he  be  made 
an  honorary  membei'  of  the  New  England  Water 
Works  Association. 


"The  important  works  designed  and  built 
under  Mr.  Fteley's  direction  in  this  vicinity 
were  all  successful  and  testify  to  his  great  skill 
as  an  engineer.  These  and  the  still  more  im- 
portant works  completed  under  his  direction  in 
New  York  lead  to  the  full  belief  that  had  his 
health  permitted  him  to  finish  the  uncompleted 
portions  of  the  New  York  water-works,  the  re- 
sults would  have  been  equally  satisfactory." 

In  1884,  he  was  called  to  New  York  as  prin- 
cipal assistant  engineer  to  the  Croton  Aqueduct 
Commission,  a  position  he  resigned  two  years 
later  to  enter  private  practice,  although  retain- 
ing a  connection  with  the  Commission  as  con- 
sulting engineer.  In  1888  he  was  appointed 
chief  engMt?er  of  the  Commission  and  held  this 
responsible  office  until  the  close  of  1899,  when 
he  was  forced  to  resign  on  account  of  the  pre- 
carious condition  of  his  health.  The  facts  con- 
cerning the  difficulties  of  his  work  have  never 
been  fully  published,  and  this  is  no  place  In 
which  to  discuss  them.  It  is  sufficient  to  say 
that  not  infrequently  his  recommendations 
were  overruled  by  the  Commission  for  reasons 
of  public   policy,  the  force   of  which  he  recog- 
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nized.  The  great  dam  now  approaching  com- 
pletion is  erected  on  a  site  which  Mr.  Fteley 
never  approved,  and  other  less  striking  but  very 
important  instances  might  be  mentioned.  The 
Commission  received  his  loyal  support  at  all 
times,  however,  even  when  it  ordered  work  con- 
ducted on  lines  not  the  most  desirable  from  an 
engineering  standpoint.  So  many  articles  have 
been  published  in  The  Engineering  Record  con- 
cerning the  great  Croton  works  designed  and 
built  under  his  direction  that  even  a  list  of 
them  is  unnecessary  here. 

After  his  resignation  he  lived  in  retirement, 
obliged  by  a  complication  of  diseases  to  shun 
all  possible  sources  of  excitement  or  exertion. 
For  some  time  his  death  had  been  expected  by 
his  friends,  yet  the  private  announcement  of  it 
at  the  Asheville  convention  of  the  American 
Society  of  Civil  Engineers  was  a  deep  shock  to 
the  members,  such  was  the  great  respect  In 
which  he  w-as  held  by  all  engirA-ers. 

His  consulting  practice  during  the  last  twenty 
years  was  very  laige.    He  was  a  member  of  the 


technical  advisory  committee  of  the  New  Pan- 
ama Canal  Company,  consulting  engineer  to  the 
Metropolitan  Water  and  Sewerage  Board  of  Bos- 
ton, consulting  engineer  to  Newark  during  the 
construction  of  the  East  Jersey  Water  Com- 
pany's works,  consulting  engineer  to  the  Rapid 
Transit  Commission  of  Boston  and  the  Rapid 
Transit  Railroad  Commission  of  New  York,  to 
mention  only  a  few  of  such  engagements.  The 
number  of  small  works  on  which  he  gave  advice 
was  legion,  and  there  are  many  young  engineers 
who  will  bear  testimony  to  his  patience  In  hear- 
ing their  troubles,  his  skill  in  solving  them  and 
his  frequent  generous  refusal  to  accept  any  fee 
for  his  valuable  advice.  A  man  of  deep  and 
broad  intellectual  attainments,  a  keen  judge  of 
character,  gifted  with  a  charming  manner,  and 
possessed  by  a  sterling  honesty  against  which 
suspicion  never  even  pointed,  his  death  is  a  great 
loss  to  the  community  he  served  so  faithfully. 


The  Convention  of  the  American  Society 
of  Civil  Engineers. 


The  convention  of  the  American  Society  of 
Civil  Engineers  at  Asheville  last  week  bore 
out  in  every  way  the  promises  made  by  Mr. 
J.  1^.  Ludlow  at  the  Washington  meeting  last 
summer.  It  may  be  recalled  that  when  the 
place  of  the  convention  was  under  discus- 
sion and  the  members  were  listening  to 
strong  arguments  by  advocates  of  two  cities, 
Mr.  Ludlow  recommended  the  selection  of 
Asheville  as  a  means  of  avoiding  an  action  un- 
pleasant to  the  representatives  of  either  city. 
He  told  the  members  that  Asheville's  pictur- 
esque surroundings,  its  excellent,  hotel  ac- 
commodations and  its  reputation  for  gra- 
cious hospitality  warranted  holding  the  con- 
vention there,  and  it  is  the  unanimous 
sentiment  of  those  present  that  last  week's 
functions  more  than  justified  his  state- 
ments. 

The  trip  to  the  convention  city  of  the  ment- 
bers  and  their  guests  who  assemble  at  New 
York  is  always  one  of  the  interesting  feat- 
ures of  the  convention.  The  journey  this 
year  was  by  way  of  the  Pennsylvania 
road  to  Washington,  and  afforded  an  oppor- 
tunity of  seeing  hastily  some  of  the  great 
improvements  on  its  line  which  that  com- 
pany now  has  in  hand,  particularly  the  con- 
structon  of  heavy  masonry  arch  bridges. 
From  Washington  to  Asheville,  the  journey 
was  made  in  a  well-appointed  special  train 
provided  by  the  Southern  Railway,  and  the 
schedule  enabled  the  party  to  observe  the 
double-tracking  between  Alexandria  and  Or- 
ange, Va..  and  the  reduction  of  curves  and 
grades  between  Hickory  and  Old  Fort,  N.  C. 
The  improvements  in  question  are  badly  needed, 
for  the  traffic  on  the  main  line  is  so  heavy  that 
practically  every  siding  on  the  main  line  was 
held  by  freight  trains  waiting  for  the  Society's 
special  to  pass.  On  the  line  to  Old  Fort,  the 
original  location  was  manifestly  made  with  the 
sole  purpose  of  obtaining  a  line  of  minimum 
first  cost,  and  the  grade  reductions  and  curve 
eliminations  which  are  now  necessary  were  an 
interesting  study  to  the  engineers  on  the  train. 
The  meetings  were  opened  Tuesday  afternoon 
by  Mr.  Ludlow,  who  welcomed  the  Society  in 
behalf  of  the  local  committee,  and  by  Gen.  T.  F. 
Davidson,  who  spoke  for  the  city.  After  Presi- 
dent Noble's  brief  reply,  the  discussion  of  the 
time  and  place  of  the  next  convention  was 
begun.  It  had  already  been  practically  deter- 
mined at  Washington  to  meet  in  1904  at  St. 
Louis,  and  the  members  present  at  last  week's 
meeting  were  of  the  same  mind.  Secretary 
Hunt  announced  that  the  time  for  the  session 
should  be  the  last  of  September,  as  that  will  be 


6/4 


THE     ENGINEERING     RECORD. 


\  uL.  47,   Xn.   25. 


most  satisfactory  to  the  Institution  of  Civil 
Engineers,  who  will  be  the  Soiiety's  guests 
next  year.  Various  letters  were  lead  offering 
special  facilities  at  St.  l.«uis  for  the  meetings 
or  the  members  in  attendance,  and  the  entire 
subject  was  finally  referred  to  the  Board  of 
Direction  with  power  to  act.  The  proiwsed 
amendments  to  the  constitution  relating  to  the 
grading  and  election  of  applicants  for  admission 
to  the  Society  were  somewhat  modified  and 
then  advanced  to  letter  ballot. 

PBO<y>SEU    U.MON    BlIU)l.N<;. 

Secretary  Hunt  then  presented  a  report  from 
the  Board  of  Direction  on  the  relation  of  the 
American  Society  of  Civil  Engineers  to  the 
project  for  a  union  building  for  the  four  na- 
tional engineering  societies  and  the  Engineers' 
Club  of  New  York.  It  was  explained  that  the 
Board  of  Direction  had  considered  it  unadvis- 
able  to  take  any  official  action  concerning  a  sub- 
ject of  such  importance,  in  the  absence  of  defi- 
nite action  by  the  members  of  the  Society.  The 
Board  had  nevertheless  appointed  a  committee 
to  attend  conferences  with  similar  committees 
from  the  other  parties  to  the  project,  and  to 
take  part  in  the  deliberations  of  such  confer- 
ences. The  committee's  part  was  wholly  com- 
plimentary to  the  other  organizations,  as  it  was 
impossible  for  them  to  have  any  oflScial  char- 
acter or  to  act  for  the  Board  of  Direction  or  the 
Society.  This  committee  had  approved  as  to 
form  the  resolutions  adopted  at  one  of  these 
conferences  and  printed  in  The  Engineering 
Record  of  May  23.  This  approval  was  one  of 
form  only,  in  order  to  bring  the  subject  prop- 
erly before  the  Board,  and  did  not  extend  to 
the  spirit  of  the  resolutions.  On  the  contrary 
the  Boaid  recommended  their  rejection  in  the 
iollowing  resolution;     . 

"Whereas  the  resolutions  submitted  by  the 
Joint  Conference  Committee  in  the  matter  of 
the  proposed  union  engineering  building  are 
not  in  suitable  form,  in  the  opinion  of  the 
Board  of  Direction  of  the  American  Society  of 
Civil  Engineers,  to  be  submitted  to  the  Society: 

"Resolved,  that  it  is  the  sense  of  this  Board 
that  the  proposition,  when  submitted  to  the 
Society,  should  make  definite  provision  for  the 
accommodations  necessary  for  the  present  and 
future  needs  of  the  several  organizations,  and 
that  the  proportion  of  the  total  expense  to  be 
borne  by  each  of  the  organizations  concerned 
should  be  definitely  stated,  and  be  it  further 

"Resolved,  that  the  Board  of  Direction  recom- 
mends to  the  Business  Meeting  to  be  held  at 
the  Annual  Convention  the  adoption  of  the  fol- 
lowing resolutions: 

"(1.)  Resolved,  that  the  Board  of  Direction 
be  authorized  to  as<-ertain  whether  suitable  ac- 
commodations can  be  obtained  for  the  Society 
in  'he  proposed  new  building,  with  provisions 
for  future  needs. 

"!2.)  Resolved,  that  the  Board  of  Direction 
be  authorized  to  co-operate  to  this  end  with  the 
other  organizations  concerned. 

"(3.)  Resolved,  that  the  Board  of  Direction 
be  requested,  provided  it  is  satisfied  that  suit- 
able accommodations  can  be  obtained,  to  send 
to  the  members  of  the  Society  a  letter-ballot  by 
means  of  which  a  direct  expression  of  the 
wishes  of  the  Society  in  the  matter  may  be  se- 
cured, and  to  accompany  such  ballot  by  a  state- 
ment of  reasons  for  and  against  uniting  in  the 
scheme  with  the  other  organizations. 

"(4.)  Resolved,  that  the  Board  of  Direction, 
in  case  a  majority  of  the  members,  as  shown  by 
letter-ballot,  are  in  favor  of  uniting  with  the 
other  organizations,  is  authorized  to  proceed  in 
behalf  of  the  Society  in  carrying  out  the  proj- 
ect." 

The  discussion  of  the  report  was  opened  by 
Past-President  John  F.   Wallace,  general  man- 


ager of  the  Illinois  Central  Railroad,  who 
liointed  out  that  the  refusal  to  pass  resolutions 
of  this  nature,  which  committed  the  Society  to 
no  policy,  would  be  discourteous  to  Mr.  Carne- 
gie and  to  the  other  societies  mentioned  in  his 
letter  offering  funds  for  a  union  building.  It 
was  important  to  notice,  however,  that  the  ac- 
ceptance of  the  gift  involved  the  assumption  of 
obligations  which  should  be  carefully  weighed 
before  final  action  was  taken  in  a  matter  of 
such  serious  importance  to  all  concerned.  The 
consideration  of  the  subject  should  be  ap- 
proached from  two  standpoints,  one  of  profes- 
sional dignity  and  one  of  expediency. 

The  American  Society  «f  Civil  Engineers  was 
not  a  technical  society,  in  his  opinion,  so  much 
as  a  professional  organization.  The  great 
achievements  of  its  past  were  not  discussions 
of  technical  papers  so  much  as  a  steady,  con- 
sistent struggle  for  the  recognition  of  engineer- 
ing as  a  profession  and  not  a  trade  or  calling. 
It  was  the  first  society  to  insist  on  a  strict  com- 
pliance with  severe  rules  as  to  qualifications  for 
membership  in  the  higher  grades,  it  fought 
alone  for  years  to  impress  on  a  sceptical  public 
the  idea  that  a  man  who  achieved  success  as  a 
designer  ar.d  builder  of  railways,  or  ships,  or 
power  plants,  or  municipal  works  was  a  pro- 
fessional man.  The  younger  members  of  the 
Society  could  not  appreciate,  the  speaker  said, 
what  a  hard  battle  the  Society  fought  for  engi- 
neeiing  of  every  class.  It  had  always  stood  for 
the  interests  of  entire  profession  iu  everything 
except  the  discussion  of  technical  details,  and 
any  action  tending  to  cause  an  impression  that 
the  Society  is  an  organization  composed  of  the 
remnant  of  engineers  left  after  the  subtraction 
of  those  devoted  to  electrical,  mechanical  and 
raining  subjects  should  be  opposed  as  vigor- 
ously as  possible. 

The  expediency  of  entering  upon  a  project 
involving  the  abandonment  of  the  present  So- 
ciety building  was  considered  by  Mr.  Wallace 
to  he  a  matter  of  grave  doubt.  The  organiza- 
tion is  en  a  sound  fir.ancial  basis,  wfth  a  small 
debt  EO  easily  taken  care  of  that  in  a  few  years 
it  may  be  possible  to  reduce  the  annual  dues 
without  affecting  the  ret  revenue.  The  location 
of  the  house  is  as  good  as  that  proposed  for  the 
new  building  on  Thirty-ninth  Street  for  the 
four  societies.  Moreover,  the  association,  as 
joint  tenants  or  In  any  other  manner,  of  the 
national  societies  and  a  local  social  club  was 
not  defirable  for  reasons  stated  at  some  length. 

On  the  other  hand  Mr.  Wallace  believed  that 
the  Society  should  aid  in  every  way  in  helping 
the  other  organizations  secure  the  home  they 
desired.  It  should  co-operate  with  them  on  all 
lines  which  did  not  involve  a  sacrifice  of  its 
record  as  the  only  broadly  professional  body  of 
engineers,  as  distinct  from  special  technical 
associations.  This  co-operation  might  properly 
extend  to  a  sufficient  contribution  to  the  project 
to  enable  the  Society  to  have  the  use  of  the 
proposed  large  a\iditoiium  and  other  accommo- 
dations defirable  for  the  annual  meeting  held 
each  winter. 

Mr.  George  H.  Pegram,  chief  engineer  of  the 
iManhattan  Railway  Company,  the  next  speaker, 
was  one  of  the  three  re:jrcEentatives  of  the 
Board  of  Direction  at  t-;c  joi.  t  co:ifereaces  of 
committees  of  the  crganizatiODS  inteiested  in 
the  union  buildir.g.  He  jicinted  o :t  that  the 
project  contemplated  no  affiliation  of  these  bod- 
ies but  simply  their  joint  ownership  of  property 
and  possibly  a  joint  management  of  their  li- 
braries. Each  would  be  as  entirely  independent 
as  now,  and  their  individuality  would  be  as  dis- 
tinct. If  the  acceptance  of  the  gift  by  the  So- 
ciety were  contingent  upon  an  immediate  vote, 
without  careful  consideration  of  all  the  advan- 
tages   and    disadvantages    involved    by    its    a<' 


ceptance,  he  was  in  favor  of  its  rejection.  But 
were  time  allowed  for  a  careful  study  o;  the 
problem,  as  the  lesolutions  of  the  Board  per- 
mitted, he  saw  no  reason  to  doubt  that  the  gift 
ot  r.ir.  Carnegie  could  be  accepted  by  the 
Society  without  detriment  to  itself  and  with 
advantage  to  the  engineering  profession. 

A  letter  was  read  by  Mr.  Pegi-am  from  Prof. 
George  F.  Swain  endorsing  this  view  and  re- 
ferring to  the  vote  of  the  members  of  the 
Society  in  the  Boston  district,  which  was  sum- 
marized in  The  Engineering  Record  of  June  C. 
He  also  read  a  telegram  from  a  number  of 
members  asking  to  have  ballots  on  the  ac(e|)t- 
ance  of  Mr.  Ca»negie's  offer  sent  out  without 
delay.  Mr.  Bernard  R.  Green,  one  of  the  mem- 
bers whose  name  was  signed  to  the  telegram, 
was  piesent  at  the  convention,  and  announceil 
that  he  was  not  entirely  in  sympathy  witli  the 
request  and  had  permitted  the  use  of  his  name 
through  a  misunders-tanding  of  the  terms  of  the 
proposed  message. 

Secretary  Hunt  then  read  a  letter  from  Past- 
President  Alphonse  Fteley  advising  the  Society 
to  take  ample  time  for  a  careful  consideration 
of  the  proposed  association  in  a  union  buildin;;, 
before  voting  on  the  matter.  This  letter  was 
read  just  before  Mr.  Fteley's  sudden  death.  a;id 
it  was  a  sad  reflection  subsequently  to  many  of 
those  present  that  the  exertions  made  by  the 
eminent  and  respected  writer  in  endeavorinj:  ta 
prevent  the  unconsidered  acceptance  c!l  ,,;  • 
Carnegie's  offer  by  the  Society  may  have 
hastened  his  lamented  end. 

Mr.  E.  L.  Corthell  sent  a  letter,  read  by  the 
secretary,  in  which  he  strongly  advised  the 
Society  not  to  join  in  any  project  for  a  joint 
building.  The  effect  of  such  an  action,  in  ..is 
opinion,  would  be  to  reduce  the  Society,  in  the; 
eyes  of  many  people,  to  the  position  of  a  special- 
ists' association.  While  its  technical  field  was 
somewhat  special,  it  was  true,  nevertheless  the 
Society  was  broadly  professional  in  the  true' 
sense,  and  had  always  stood  for  the  highest 
aims  and  the  widest  recognition  of  the  engineer 
as  distinct  from  the  specialist.  Its  position,  in 
his  opinion,  was  admirably  stated  in  the  presi- 
dential address  made  in  189.5  by  Jlr.  Georgt  S. 
Morison,  who  said: 

"The  relations  which  our  Society  should  b^ar 
to  the  other  national  engineering  societies  are 
established  by  the  definition  of  civil  engineer- 
ing. Our  Society  should  include  the  choicest 
minds  in  every  branch  of  engineering;  it  mu.st 
have  among  its  members  the  leading  memfiers. 
of  every  society  which  represents  an  engineer- 
ing specialty.  No  other  society  can  have  our 
general  range;  on  the  other  hand,  no  other  na- 
tional society  can  make  the  same  restrictions 
as  to  individual  requirements.  Each  of  the 
other  societies  is  devoted  to  some  specifi  • 
l)ranch  of  engineering,  but  the  individual  quali- 
fications should  be  comparatively  light;  it  re- 
ceives into  its  ranks  every  engineer  working  ':i 
its  specialty,  as  we  receive  engineers  of  every 
specialty  but  not  every  enginer. 

"The  differences  between  our  Society  and  the- 
several  other  classes  of  engineering  societies 
are  of  so  radical  a  nature  that  it  would  1  e  a 
dangerous  thing  to  try  in  any  way  to  con-oli- 
c'ate  or  unite  them.  We  cannot  unite  wit'.oiit 
entiiely  changing  the  qualifications  for  mem- 
bership. No  idea  of  uniting  with  the  other 
national  societies  has  ever  been  suggeste.l.  We 
cannot  unite  with  the  various  local  societies 
without  either  so  widening  the  qualifications  of 
our  membership  that  we  shall  cease  to  le  a 
society  of  civil  engineers,  or  so  restricting  the 
qualifications  of  their  membership  that  the 
ranks  of  many  of  them  would  be  destroyed.  " 

In  conclusion  Mr.  Corthell  gave  a  somewhat 
rmusing  summary   of  t^^e   results   of  his   well- 
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known  attempt  to  establish  an  international 
society  of  engineers  and  architects.  That  proj- 
ect came  to  an  end  because  it  was  impossible  to 
form  an  international  society  embracing  all 
specialists  without  lowering  the  standard  of 
admission.  It  was  Lis  belief  that  the  best  re- 
sults would  be  attained  by  societies  of  special- 
ists with  a  single  broadly  professional  associa- 
tion with  requirements  so  high  that  member- 
ship In  it  would  be  a  hall-mark  of  competency 
which  no  one  could  question.  The  American 
Society  of  Civil  Engineers  was  a  professional 
organization  of  this  class,  and  he  deplored  any 
action  which  would  tend  to  restrict  it  to  a  lim- 
ited technical  branch  of  engineering. 

Past-President  J.  J.  R.  Croes,  who  next  spoke, 
was  armed  for  the  debate  with  letters  from  all 
eight  survivors  of  the  little  group  which  reor- 
ganized the  Society  after  its  quiescent  period 
some  forty  years  ago,  and  from  other  leading 
members.  Thos.  F.  Rowland,  a  distinguished 
member  of  the  mechanical  as  well  as  the  civil 
engineers'  society,  was  strongly  opposed  to  any 
kind  of  an  association  of  the  American  Society 
of  Civil  Engineers  with  specialized  organiza- 
tions. Past-President  Charles  H.  Paine  believed 
that  the  Society  should  remain  independent, 
and  that  the  suggestion  for  a  union  of  the  kind 
proposed  could  only  come  from  people  unfa- 
miliar with  the  broad  professional  character  of 
the  organization,  which  was  responsible  for  its 
pre-eminent  position.  He  saw  nothing  to  gain 
in  the  project.  Past-President  Mendes  Cohen, 
always  a  strong  advocate  of  a  union  building 
for  the  engineering  societies,  opposed  vigor- 
ously any  alliance  whatever  with  a  local  social 
club,  as  something  inconsistent  with  national 
professional  bodies,  and  this  opinion  was  also 
expressed  In  a  letter  from  Mr.  A.  P.  Boiler. 
Messrs.  George  S.  Greene,  Jr.,  and  Henry  G. 
Morris  expressed  ideas  similar  to  those  of  Mr. 
Paine.  Mr.  Edward  P.  North,  one  of  the  earli- 
est members  of  the  Engineers'  Club,  was  op- 
posed to  Its  location  in  free  communication 
with  the  rooms  of  the  national  societies,  as  he 
believed  that  their  junior  members  should  not 
be  exposed  to  the  temptations  of  a  private  bar. 
Moreover,  he  considered  that  the  only  proper 
course  for  all  parties  concerned  was  to  get  a 
legal  form  of  joint  partnership  agreement  and 
a  careful  estimate  of  the  expense  of  running  a 
union  building,  before  taking  definite  action  on 
the  acceptance  of  Mr.  Carnegie's  offer.  Past- 
President  Thos.  C.  Keefer  wrote  that  he  always 
preferred  life  in  a  private  home  to  existence  in 
an  apartment  house,  and  the  joint  occupation 
of  a  large  building  by  several  societies  had  no 
greater  attraction.  Past-President  Robert  Moore 
wrote  that  his  observation  had  invariably 
shown  a  lack  of  harmony  where  several  large 
families  were  housed  beneath  one  roof.  Mr. 
Joseph  P.  Davis,  whom  the  Society  has  long  de- 
sired in  vain  to  persuade  to  act  as  its  president, 
wrote  that  it  would  be  a  fatal  mistake  to  enter 
into  a  joint  ownership  proposition.  Mr.  Sam- 
uel M.  Gray  could  see  nothing  to  gain  and  much 
to  lose  in  the  proposed  measure.  Mr.  Robert 
Cartwright,  also  a  member  of  the  mechanical 
engineers'  society,  was  opposed  to  any  union 
except  under  carefully  considered  safeguards, 
a  view  also  held  by  all  Rochester  members.  Mr. 
Charles  Macdonald  was  convinced  that  there 
should  be  some  delay  in  order  to  consider  the 
matter  carefully.  He  hoped  some  sound  basis 
of  joint  ownership  could  be  devised,  which 
would  be  free  from  all  serious  objections.  The 
development  of  engineering  had  been  through 
specialization,  first  of  mining  engineers,  then 
of  mechanical  engineers,  and  recently  of  elec- 
trical engineers,  all  performing  needed  and  dif- 
ficult professional  work.  He  believed  in  close 
association  of  the  civil  engineers  with  them, 
so  that  each   could   gain    strength    from    the 


others.  One  was  not  any  better  thfcn  the  others, 
in  his  view,  and  he  deplored  any  contrary 
statement  as  tending  to  arouse  unnecessary 
feeling.  Mr.  Francis  Collingwood  wrote  that 
detailed  information  was  needed  before  taking 
definite  action.  Mr.  Rudolph  Hering  believed 
a  union  building  for  the  engineering  societies 
to  be  desirable  and  could  see  no  Insuperable  ob- 
stacle to  such  a  project;  he  was  opposed,  how- 
ever, to  any  association  with  the  Engineers' 
Club. 

After  presenting  the  letters  mentioned,  Mr. 
Croes  stated  his  own  views,  already  expressed 
in  The  Engineering  Record  of  May  16.  His 
conclusion  was  that  the  Society  should  send  to 
Mr.  Carnegie  a  letter  of  thanks  for  the  portion 
of  the  gift  that  would  be  its  share  but  declining 
it  owing  to  the  obligations  and  conditions  its 
acceptance  would  involve. 

Mr.  Oberlin  Smith,  a  member  of  all  four  na- 
tional engineering  societies  as  well  as  the 
Engineers'  Club,  protested  strongly  against  the 
tone  of  superiority  adopted  by  some  of  the 
members  of  the  American  Society  of  Civil  Engi- 
neers in  referring  to  other  organizations.  He 
failed  to  see  in  what  respect  the  members  of 
all  were  not  of  an  equally  high  standing,  and 
he  could  discover  no  reason  for  hesitation  in 
joint  partnership  between  equals.  He  had  been 
a  member  of  the  Engineers'  Club  for  many 
years  and  was  not  conscious  of  a  deterioration 
of  his  moral  nature  in  consequence;  in  fact  he 
considered  that  the  proposed  location  of  the 
club  would  be  a  great  convenience  not  only  to 
him  but  to  many  other  members  of  the  various 
engineering  societies. 

At  this  point  in  the  discussion  the  conven- 
tion adjourned  until  the  following  morning,  the 
evening  session  being  devoted  to  Mr.  Noble's 
presidential  address,  of  which  a  review  was 
printed  last  week. 

On  Wednesday  morning,  Col.  Henry  S. 
Haines  spoke  strongly  concerning  what  he  con- 
sidered unwarranted  and  unjust  attacks  on  the 
character  of  the  Engineers'  Club  and  the  per- 
sonnel of  Its  membership.  He  regarded  the 
club  as  an  admirable  organization,  affording 
the  same  opportunities  and  standards  for  social 
Intercourse  that  the  engineering  societies  af- 
forded for  technical  discussions.  The  club  sup- 
plemented the  societies  and  deserved  their  co- 
operation so  far  as  advisable  for  the  good  of  all. 
He  pointed  out  that  the  American  Society  of 
Civil  Engineers  could  take  any  action  it  pleased 
without  preventing  the  acceptance  and  Imme- 
diate use  of  Mr.  Carnegie's  gift  by  the  other 
beneficiaries,  who  had  expressed  their  Intention 
of  proceeding  immediately  without  regard  to 
the  Society's  action.  As  the  Society  would 
therefore  be  the  only  organization  liable  to 
suffer  by  the  delay  necessary  for  mature  delib- 
eration, he  held  that  it  was  justified  in  taking 
whatever  time  was  necessary  for  an  investiga- 
tion of  the  advisability  of  the  proposed  use  of 
a  joint  building.  It  was  the  most  important 
decision  the  organization  had  been  called  upon 
to  make,  and  It  was  particularly  Important  be- 
cause of  the  possibility  that  a  decision  against 
the  project  might  lead  to  a  secession  from  the 
parent  body  of  one  set  of  members  after  an- 
other to  form  smaller  organizations  of  a  special 
character,  finding  ample  accommodations  in 
the  union  building.  The  hearty  affiliation  of  the 
Society  with  the  other  bodies  might  prevent 
this  slow  withering  away. 

Mr.  Frederick  Brooks  presented  briefly  the 
views  of  the  majority  of  the  Boston  members, 
which  were  favorable  to  a  union  building.  Mr. 
George  W.  Catt,  president  of  the  Atlantic,  Gulf 
&  Pacific  Company,  spoke  in  favor  of  the  proj- 
ect. He  believed  the  Engineers'  Club  occupied 
a  useful  and  honorable  position  which  would 
not  be  prejudicial   to   any  technical  organiza- 


tions associated  with  it.  The  asBOclatlon  of  the 
four  technical  societies,  when  considered  on  a 
broad  professional  basis,  was  highly  desirable. 
The  more  intimate  the  relations  of  the  organiza- 
tions, the  greater  would  be  the  interchange  of 
technical  information  between  them,  the  closer 
the  bonds  of  professional  esteem,  and  the  more 
useful  to  the  others  the  knowledge  each  had 
acquired  in  its  special  field. 

Mr.  Robert  W.  Lesley,  president  of  the  Amer- 
ican Cement  Company,  expressed  the  opinion 
that  the  financial  details  of  a  union  building 
could  be  readily  arranged,  it  it  were  advisable 
to  construct  one.  The  trustees  might  be  chosen 
on  some  such  basis  as  the  United  States  Con- 
gress, part  representing  the  number  of  mem- 
bers in  each  body  and  having  a  voting  weight 
in  accordance  with  the  numbers  represented, 
and  part  chosen  on  the  basis  of  the  financial 
interest  of  each  organization  in  the  bouse.  Such 
a  governing  board  could  be  selected  on  various 
other  lines  which  would  give  an  equitable  rep- 
.  resentation  to  all  concerned. 

Mr.  Henry  B.  Seaman  read  some  correspond- 
ence showing  in  a  striking  manner  the  unpleas- 
ant personal  criticism  which  has  been  received 
by  those  who  have  openly  counseled  the  So- 
ciety to  avoid  any  hasty  acceptance  of  this  proj- 
ect. Mr.  George  S.  Davison  said  that  delay  in 
acceptance  of  his  gifts  never  disturbed  Mr.  Car- 
negie, who  was  a  business  man  able  to  appreci- 
ate the  folly  of  a  hasty  scramble  to  secure  a 
gift  without  a  careful  consideration  of  the  obli- 
gations its  acceptance  entailed.  In  the  Pitts- 
burg district,  there  was  often  several  years' 
delay  in  accepting  such  gifts,  and  events  had 
proved  that  the  acceptance  of  some  of  them  had 
been  unfortunate. 

On  motion  of  Past-President  B.  M.  Harrod, 
the  resolutions  proposed  by  the  Board  of  Direc- 
tion were  slightly  modified  and  then  unani- 
mously adopted.  The  first  resolution  was 
amended  by  adding  at  the  end,  after  the  word 
"needs,"  the  following,  "and  also  to  make  such 
investigations  and  hold  such  conferences  as 
bear  upon  the  advisability  of  the  acceptance  of 
Mr.  Carnegie's  proposition  by  this  Society."  In 
the  third  resolution,  after  the  word  "obtained," 
there  was  added  the  clause,  "and  that  the  ac- 
ceptance of  the  proposition  is  otherwise  practi- 
cable." 

On  motion  of  Colonel  Haines,  with  an  amend- 
ment by  Major  Harrod,  the  following  resolution 
was  then  passed  with  slight  opposition:  "Re- 
solved, that  it  is  the  sense  of  this  meeting  that 
the  letter-ballot  called  for  in  the  resolutions 
should  be  presented  to  the  Society  with  the 
usual  sixty  days'  notice  and  opportunity  for 
discussion  at  the  next  annual  meeting." 

These  resolutions  mean,  in  effect,  that  the  in- 
vestigation of  the  subject  will  be  undertaken 
by  the  Board  of  Direction,  which  will  issue  a 
report  on  the  subject  when  its  examination  Is 
finished.  This  report  will  be  discussed  at  the 
annual  meeting  and  then  voted  upon  by  letter- 
ballot,  which  will  enable  the  final  result  to  be 
announced  in  March. 

Ttmbeb  Tests. 

The  first  professional  discussion  was  on  tim- 
ber tests  and  was  opened  by  Prof.  W.  K.  Hatt 
of  Purdue  University,  temporarily  on  the  staff 
of  the  Bureau  of  Forestry.  A  general  state- 
ment of  the  character  of  the  elaborate  investi- 
gations undertaken  by  the  Bureau,  written  by 
Mr.  Gifford  Pinchot,  was  printed  in  the  So- 
ciety's "Proceedings"  for  April,  and  Mr.  Hatt's 
remarks  were  Intended  to  supplement  that 
statement  and  a  similar  circular  distributed 
widely  throughout  "the  country. 

The  replies  to  the  circular  sent  out  by  Mr. 
Pinchot  indicate  that  there  is  a  lively  apprecia- 
tion of  the  importance  of  a  continuous  study  of 
methods    of    economizing    the  use  of    timber. 
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lengthening  Its  life  and  developing  the  supply 
by  proper  forestatlon.  The  determination  of 
the  strength  of  various  species  of  wood  is  but 
a  minor  detail  in  the  work.  As  soon  as  the 
replies  to  the  Bureau's  circular  have  been  re- 
ceived and  considered  and  a  plan  of  investiga- 
tion prepared,  it  will  be  submitted  for  criticism 
to  experts  in  such  work  before  its  final  adop- 
tion. The  proposed  scheme  will  be  so  drawn 
up  that  parts  of  the  investigation  can  be  carried 
out  and  their  results  made  public  without  being 
delayed  by  other  portions  of  the  work. 

In  a  general  way,  Professor  Hatt  summed  up 
the  present  knowledge  of  the  mechanical  prop- 
erties of  different  species  of  structural  timber 
as  fairly  exact,  so  far  as  such  values  may  be 
based  on  small  sticks.  The  reduction  which 
must  be  made  for  large  merchantable  timber 
and  the  effect  of  forest  conditions  on  these  val- 
ues was  largely  unknown.  The  future  work 
should  not  duplicate  any  that  had  already  been 
performed  in  a  reasonably  satisfactory  manner, 
and  tests  should  be  confined  to  species  giving 
promise  of  being  on  the  market  for  some  time. 
Among  the  subjects  which  stiH  required  investi- 
gation. Professor  Hatt  mentioned  the  effect  of 
kiln-drying  and  the  methods  of  seasoning  in  gen- 
eral, the  influence  of  fire  retardants  on  the  prop- 
erties of  timber,  and  the  efficiency  of  preserva- 
tives, particularly  those  employed  with  so-called 
inferior  woods. 

It  was  a  common  belief  that  tests  on  small 
pieces  did  not  yield  unit  values  applicable  to 
large  sticks.  Former  tests  made  by  the  Gov- 
ernment showed  that  while  timber  in  small 
sizes  was  usually  more  free  from  defects  than 
timber  of  large  sizes,  nevertheless  a  comparison 
of  results  of  tests  on  a  large  stick  with  a  num- 
ber of  tests  on  small  pieces  from  the  same  large 
stick  showed  there  was  no  significant  difference 
in  the  unit  values.  What  the  designer  wished 
to  know,  however,  was  the  probable  strength 
of  the  different  sizes  and  grades  of  timber  in 
the  market,  and  this  knowledge  could  only  be 
obtained,  in  the  speaker's  opinion,  by  a  test  of 
timber  actually  cut  for  the  market  by  the  saw 
mill.  Logs  sawed  under  the  direction  of  the 
engineer  making  the  tests  were  less  likely  to 
yield  results  comparable  with  those  of  commer- 
cial sticks. 

The  sticks  subjected  to  test  will  be  photo- 
graphed, and  the  reader  of  the  report  will  not 
only  have  a  reproduction  of  the  photograph  to 
assist  him  in  judging  any  test  stick,  but  will 
also  be  furnished  with  a  memorandum  of  the 
market  grade  of  the  piece  and  other  informa- 
tion bearing  on  its  quality.  It  is  further  pro- 
posed to  present  some  analysis  to  determine  in 
a  quantitative  way  the  reduction  of  the  moduli 
due  to  knots,  shakes  and  crooked  grain. 

An  examination  of  the  effect  of  forest  condi- 
tions on  the  quality  of  timber  is  also  included 
In  the  investigations  proposed  by  the  Bureau, 
although  it  may  not  be  undertaken  until  a  late 
period.  In  connection  with  this  study  the  ex- 
amination of  the  mechanical  properties  of  in- 
ferior woods  may  furnish  information  of  great 
commercial  importance.  At  present  only  the 
more  valuable  species  on  a  tract  are  cut,  leav- 
ing the  Inferior  species  standing,  resulting  in 
the  future  forest  becoming  mainly  a  growth  of 
Inferior  trees.  If  the  latter  can  be  largely  cut 
and  a  small  proportion  of  the  valuable  species 
left  standing,  the  chances  are  better  for  the 
new  growth  to  contain  a  large  percentage  of 
valuable  woods. 

Variations  in  testing  processes  and  their  effect 
on  the  results  will  also  receive  the  attention  of 
the  Bureau,  while  the  study  of  the  Influence  of 
different  degrees  of  moisture  will  be  particu- 
larly thorough.  For  the  latter  purpose  it  is  pro- 
posed to  test  sticks  of  the  same  size  and  grade. 


both  green  and  seasoned,  and  to  ascertain  the 
degree  of  moisture  to  be  expected  in  market 
timber.  With  this  information,  and  a  series  of 
experimentally  determined  constants  showing 
the  ratio  of  strength  of  timber  with  any  per- 
centage of  moisture  to  that  of  a  well-dried  stick, 
the  designer  will  be  equipped  for  all  necessary 
computations. 

The  species  of  woods  to  be  tested  will  include 
not  only  western  red  fir,  hemlock  and  spruce; 
eastern  spruce,  hemlock  and  fir;  southern  pine, 
and  other  species  aiready  in  extensive  use,  but 
also  woods  which  have  yet  to  come  upon  the 
market  in  large  quantities.  Among  the  latter 
may  be  mentioned  southern  red  gum,  catalpa, 
tamarack  and  eucalyptus.  The  methods  of  con- 
ducting the  tests  were  referred  to  but  briefly,  as 
this  subject  is  to  be  discussed  at  length  at  the 
meetings  of  the  American  Society  for  Testing 
Materials. 

The  organization  of  the  work  of  timber  tests 
presupposes  a  central  laboratory  at  Washing- 
ton, D.  C,  directed  by  the  Bureau  of  Forestry, 
and  other  testing  stations  at  such  points  as  the 
Pacific  coast,  the  Mississippi  Valley  hardwood 
centers,  and  the  North  Atlantic  region.  These 
stations  will  be  under  the  direction  of  the  cen- 
tral laboratory  to  which  copies  of  all  data  taken 
will  be  sent.  All  tests  will  be  made  by  uniform 
methods  prescribed  in  advance.  The  timber  for 
tests  will  be  selected  by  the  resident  engineer 
of  the  station,  acting  in  conjunction  with  a  dcn- 
drologist  and  an  experienced  inspector. 

In  the  discussion  following  Mr.  Halt's  paper, 
Mr.  A.  L.  Johnson  gave  a  brief  review  of  the 
previous  work  done  by  the  Bureau  of  Forestry 
along  the  lines  of  the  proposed  work.  The  early 
investigations  were  hampered  by  a  serious  lack 
of  funds,  which  prevented  any  comprehensive 
work.  Before  anything  was  undertaken,  how- 
ever, a  general  scheme  tor  a  study  of  the  timber 
resources  of  the  country  was  worked  out,  which 
was  explained  to  the  convention  by  means  of  a 
diagram.  Some  such  scheme  was  essential,  for 
otherwise  the  work  would  not  be  properly  con- 
nected together  and  some  of  it  would  have  to  be 
duplicated.  Mr.  Johnson  criticised  the  Bureau's 
plan  for  permitting  such  a  duplication  throi^gh 
the  use  of  test  sticks  bought  in  the  market. 
Tests  of  such  sticks  would  furnish  information 
of  use  to  the  designer  of  timber  structures,  but 
would  have  to  be  duplicated  when  it  came  time 
to  test  sticks  cut  under  an  inspectoi's  eye  and 
seasoned  by  methods  which  would  give  a 
knowledge  of  the  degree  and  character  of  the 
drying.  In  his  opinion,  it  would  be  more  desir- 
able to  omit  the  test  of  sticks  bought  in  the 
market,  at  least  very  largely,  because  the  sticks 
procured  by  the  Bureau  in  the  forests  could  eas- 
ily be  graded  by  a  timber  inspector  and  serve 
every  purpose. 
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American  Institute  of  Mining  Engineers. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

American  Water  Works  Association.     Con- 


vention at  Detroit,  Mich.,  June  23  to  26.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  or  Engineering  Societies.  Sec- 
retary, John  C.  Trautwlne,  Jr.,  257  South 
Fourth  Street.  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineers.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  foe  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  for  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal  Notes. 


Mr.  Albert  E.  Chandler  has  recently  been  ap- 
pointed state  engineer  of  Nevada,  with  head- 
quarters in  Carson  City. 

Mr.  A.  S.  McClenahen  has  been  appointed 
superintendent  of  water  works  and  electric 
lighting  of  Wyandotte,  Mich. 

Mr.  Charles  P.  Baldwin  has  removed  his 
architectural  offices  to  the  Exchange  Building, 
45  Clinton  Street,  Newark,  N.  Y. 

Mr.  George  F.  Deakin  has  resigned  as  super- 
intendent of  the  Waukesha,  Wis.,  Water  Co., 
and  Mr.  H.  E.  Wolbert  has  been  appointed  to 
succeed  him. 

Mr.  George  W.  Drumheller  has  resigned  as 
city  engineer  of  Mount  Vernon,  N.  Y.,  and  Mr. 
Charles  M.  Hick,  formerly  assistant  city  engi- 
neer, is  now  in  charge. 

Mr.  A.  W.  Martin  has  been  appointed  assist- 
ant general  superintendent  of  the  system,  and 
Mr.  William  Daniels,  superintendent  of  the  New 
Haven  terminal  of  the  New  York,  New  Haven 
&  Hartford  Railroad. 

Captain  William  V.  Judson,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  relieved  from  duty  at 
the  Engineer  School  of  Application  at  the  Wash- 
ington barracks  to  take  charge  of  work  in  the 
ofllce  of  the  Chief  of  Engineers,  in  that  city. 

Mr.  Joseph  Hyde  Pratt,  of  the  Engineering 
Company  of  America,  74  Broadway,  New  York 
City,  has  started  on  a  trip  through  So\tth  Da- 
kota, Nevada  and  Arizona  to  make  examina- 
tions of  mining  properties  and  to  supervise 
work  for  which  the  company  is  consulting  en- 
gineer. 


Obituary  Notes. 


Alfred  G.  Ferguson,  a  prominent  civil  engi- 
neer of  Vancouver,  B.  C,  died  June  2  in  a  sani- 
tarium in  San  Francisco,  aged  59  years.  He 
was  engaged  mostly  in  railroad  construction,  in- 
cluding tunnels  on  the  Canadian  Pacific  Rail- 
way. 

Charles  Frederick  Dunham,  a  widely  known 
mining  engineer,  died  June  14  at  the  home  of 
his  brother-in-law,  Mr.  James  Owen,  of  Mont- 
clair,  N.  J.,  after  an  illness  of  several  weeks 
from  heart  disease.  Since  1894  he  had  been  in 
charge  of  mines  at  Sierra  Mojada,  Mex.,  this 
engagement  terminating  a  period  of  about  23 
years  spent  almost  wholly  in  mine  engineer- 
ing and  ownership,  including  some  ten  years  of 
private  practice.  He  was  born  in  Brooklyn, 
N.  Y.,  in  1853. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

ARRANGED  ALPHABETICALLY  BY  STATES  UNDER  EACH  DEPARTM  ENT 

For  Proposals  see  pages  33,  34,  35,  39  and  44. 

WATER. 

Clayton,  Ala. — See  "I'ower  I'lants,  Gas  and  Elec- 
tricity.'.' 

Satacauya,  Ala. — G.  P.  McDonald,  Town  Cll<.,  writes 
that  the  town  has  accepted  a  proposition  £rom  T.  L. 
Yoder,  of  Pittsburg,  Pa.,  for  water  worljs. 

Alexander  City,  Ala. — It  is  stated  that  bids  wlli  be 
received  at)out  July  1  for  constructing  proposed  water 
worlcs.  The  work  will  include  about  '1  miles  of  mains 
t»  be  laid,  the  building  of  a  stand  tower  and  50,000 
gal.  tanlt,  also  pumping  station.  A.  I'.  Ferquay, 
Mayor. 

Santa  Rota,  Cat. — It  Is  stated  that  bids  are  wanted 
July  7  for  furnishing  the  city  a  2,500,000  gal.  pump- 
i»S  engine.     C.  D.  Clawson,  t'ity  Cik. 

Reddinfi,  Cal. — City  ICngr.  D.  M.  Burson  will  have 
charge  of  the  construction  of  the  proposed  new  water 
works. 

San  Jose,  Cal. — The  lowest  bid  opened  June  10  by 
rte  Bd.  of  Mgrs.  for  a  steel  water  tower  for  Agnews 
Hospital  is  stated  to  have  been  submitted  by  a.  Ku- 
•kenbeiser  &  Son,  of  San  Jose,  for  $7,680. 

San  Rafael,  Cal. — The  Marin  County  Water  Co.,  of 
which  W'm.  Barr  is  Pres.,  Is  stated  to  have  decided 
*•  Increase  its  water  supply. 

Idaho  Springs,  Colo. — See  "Power  Plants,  Gas  and 
Blectricity." 

Watsinburg,  CoZo.— Press  reports  state  that  Engr. 
T.  \j.  Darby,  of  Detiver,  estimates  the  cost  of  con- 
structing water  works  here,  at  $48,000.  The  pro- 
posed works  will  be  a  gravity  system,  and  will  In- 
clude a  complete  new  set  of  pipes  and  a  storage 
reservoir.  The  supply  will  be  taken  from  the  under- 
flow in  Cuchara  Elver  bed  by  means  of  water  cribs. 

Uridrjeport.  Conn. — Mayor  Mulvihlll  is  stated  to 
have  appointed  Aldermen  .Morrlsej;,  Carroll.  Doty, 
King  i'.nd  Knos  as  a  special  committee  to  devise  a 
plan  for  the  fulfilment  of  the  suggestions  regarding 
the  purification  of  city  water  embodied  In  the  report 
of  Rudolph  Bering,  of  New  York,  N.  Y. 

A'eic  Haven,  Conn. — The  New  Haven  Water  Co.  Is 
stated  to  have  awarded  to  Eglie  &  Bunting,  of  Boston, 
Mass.,  the  contract  for  the  erection  of  a  sand  filter 
plant  at  Lake  Whitney ;  the  contract  Involves  an  ex- 
penditure of  about  $275,000. 

Washington,  D.  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Aug.  8  for  furnishing  300  high- 
pressure  fire  hydrants.      John   Biddle,  Comr.,  D.   C. 

Eaickinaville,  Oa. — J.  Holder,  City  Clk.,  writes  that 
surveys  are  being  made  for  the  proposed  water  works 
and  sewerage  system,  to  cost  $35,000.  Engineer,  Ar- 
thur Pew. 

Augusta,  Oa. — Bids  will  be  received  July  8  by  T. 
I.  Hickman,  Intendant,  for  $25,000  bonds  to  be  used 
for  extending  water  works  and  sewerage  system,  also 
for  street  Improvements. 

Battle  Creek,  la. — Bids  will  be  received  July  1  by 
M.  H.  Storck,  City  Recorder,  for  constructing  60  ft. 
steel  tower  with  60,000  gal.  steel  or  wood  tank,  com- 
plete with  foundation,  and  to  re-erect  old  tank  now 
•n  50ft.  wood  tower  on  8-ft.  wood  tower. 

Shellsburg,  Ja. — A  press  report  states  that  H.  Dick- 
inson and  Wm.  De  Kol  are  on  the  committee  to  in- 
vestigate the  question  of  constructing  water  works. 

Exira,  la. — V.  B.  Hlllyer,  City  Clk.,  writes  that 
bids  are  wanted  July  10  for  the  construction  of  water 
works,  to  cost  $2,500. 

Lawrenburg,  Ky. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Tiew  Roada,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Ruston,  La. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Loicell,  Mass. — R.  J.  Thomas,  Supt.  Water  Wks., 
writes  that  the  city  has  been  authorized  by  the  State 
Legislature  to  extend  its  water  system  to  Dracut,  but 
It  Is  probable  that  nothing  will  be  done  In  the  matter 
this  year. 

Battle  Creek,  Mich. — The  Special  Com.  on  Water 
Supply  Is  reported  to  be  In  favor  of  a  filtration  plant. 

Eseexville,  Mich. — J.  H.  Blomshield,  of  Bay  City,  Is 
preparing  plans  for   water  works. 

Onatcay,  Mich. — The  citizens  are  stated  to  have  vot- 
ed to  Issue  $18,000  bonds  for  water  works. 

Ford,  Mich.- — See  "Power  I'lants,  Gas  and  Electric- 
ity." 

Marine  City,  Mich. — The  Bd.  of  Pub.  Wks.  is  stated 
to  have  been  authorized  to  secure  bids  for  placing 
boiler  In  water  works  and  removing  east  wall  of 
water  works. 

Eveleth,  Minn. — Pastoret  &  Martin,  of  Two  Har- 
liors,  is  stated  to  have  secured  the  contract  for  im- 
proving and  extending  the  water  works,  for  $11,078. 

MUlville,  Minn. — The  citizens  are  reported  to  have 
voted  to  construct  water  works. 

Wood  Lake,  Minn. — W.  I.  Gray  &  Co.,  of  Minne- 
apolis, Is  stated  to  have  secured  the  contract  for 
water  works,  for  $6,750. 

Hanley  Falls,  Minn. — Bids  are  wanted  June  30  for 
water  works,  Including  steel  tower  with  wood  tank, 
brick  building,  gasoline  engine,  deep  well  pump  and 
pipe  line.     Oscar  Ciaussen,  Consulting  Engr.,  St.  Paul. 
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Yasoo  City  Miss. — Bids  will  be  received  by  the 
Mayor  and  Bd.  of  .\ldermen  until  July  13  for  fur- 
nishing material  and  constructing  approximately  12 
miles  of  4  to  12-ln.  c.  1.  pipe,  hydrants  and  valves, 
pumping  basin,  lined  and  covered  reservoir,  steam 
pumps,  condenser  and  feed  water  heater.  Kirkpatrlck 
&  Johnson,  Engrs.,  Jackson,  Miss. :  K.  J.  Pourslne, 
City  Clk. 

Columbus,  Miss. — The  Council  Is  stated  to  have  au- 
thorized A.  Frederlekson  to  purchase  an  additional 
pump  for  the  water  works. 

Pickens,  Miss. — Bids  are  being  received  by  Engi- 
neers Kirkpatrlck  &  Johnson,  or  Jackson,  for  steel 
tank  and  tower  tank  to  hold  30,000  gals,  on  tank  100 
ft.  high  from  base  of  columns  to  bottom  of  cylindrical 
part  of  tank  to  be  erected  at  Pickens,  Miss.  Bidders' 
design  to  accompany  proposal. 

Diloxl,  Miss. — The  contract  for  an  artesian  well 
(bids  opened  June  5)  has  been  awarded  to  A.  B.  Blake- 
more,  of  New  Orleans,  La.  Bid  per  ft.  depth,  8-ln. 
well,  $2.95  including  pipe.  At  same  time  a  contract 
was  let  to  Means  &  Fulton  Iron  Wks.,  Birmingham, 
Ala.,  for  steel  tank  and  tower  for  $9,900,  not  Includ- 
ing foundations.  Engineers,  Kirkpatrlck  &  Johnson, 
Jackson. 

St.  Louis,  Mo. — .las.  L.  Blair,  representing  eastern 
capitalists,  has  presented  a  proposal  for  building  a 
new  water  works  for  the  city  to  the  Bd.  of  Pub. 
Improv. 

Cameron,  Mo. — The  citizens  are  stated  to  have  voted 
to  Issue  $39,000  bonds  for  water  works,  to  be  con- 
structed under  supervision  of  Hiram  Phillips,  of  St. 
Louis. 

Dillon,  Mont. — Engineer  P.  C.  Kelsey,  of  Salt  Lake 
City,  Utah,  writes  that  the  date  of  opening  bids  for 
the  construction  of  water  works  has  been  extended  to 
June  29. 

Camden,  N.  J. — Geo.  J.  Phillips  has  secured  the  con- 
tract for  removing  Pavonla  reservoir  (bids  opened 
June  9)  at  32^  cts.  per  cu.  yd.;  amount  available, 
$10,000. 

Contracts  for  water  supplies  (bids  opened  June  10) 
have  been  awarded  as  follows  :  Meters,  Hersey  Co.,  of 
Boston,  Mass. ;  pipes,  specials,  valves,  boxes  and 
hydrants,  to  B.  D.  Wood  &  Co.,  of  Camden,  and  valves 
to  Rensselaer  Valve  Co.,  of  Troy,  N.  Y. 

Perth  Amboy,  N.  J. — Press  reports  state  that  bids 
wlli  be  received  June  26  by  the  City  Treas.  for  $80,- 
000  water  bonds. 

Olenridge,  N.  J. — A  press  report  states  that  the 
Eagle  Rock  Water  Co.  has  executed  a  contract  with 
a  New  York  engineering  concern  to  sink  4  wells  on 
Its  property  in  Glenrldge.  This  work  is  preliminary 
to  the  erection  of  a  power-house  and  pumping  station 
with  a  capacity  of  2,500,000  gals,  per  day.  The  plans 
will  call  for  a  duplex  high-duty  system. 

Buffalo,  If.  Y. — The  Com.  on  Water  of  the  Bd.  of 
Aldermen  Is  stated  to  have  decided  to  report  in  favor 
of  appropriating  $2,000  to  engage  experts  to  examine 
the  water  supply  and  report  as  to  the  necessity  of  a 
filtration   plant. 

Schenectady,  N.  Y. — The  following  bids  were  opened 
by  the  Water  Comrs.  (John  H.  Amo,  Secy.)  June  8  for 
(o)  36-in.  steel  riveted  force  water  main,  (6)  stand- 
pipe,  (o)  collecting  gallery,  (d)  engine  liouse  at  the 
Rotterdam  pumping  station  :  T.  A.  Gillespie  Co.,  71 
Bway.,  N.  Y.  City,  a,  $152,780  (awarded  contract)  ; 
b,  $27,000;  c,  $25,500  (awarded  contract)  ;  d,  $14,000 
(awarded  contract).  Clinton  Beckwith,  Herkimer,  a, 
$211,080.  Riter-Conley  Mfg.  Co.,  55  Water  St.,  Pitts- 
burg, Pa.,  a,  $152,640  ;  b,  $32,7()0  ;  6  and  c,  $49,097. 
Chicago  Bridge  &  Iron  Co.,  Chicago,  III.,  b,  $29,950 
(awarded  contract).      R.  D.  Wood,  Philadelphia,   Pa., 

b,  $28,000.  Ellery-Colby  Co.,  Owego,  b,  $39,000. 
Thos.  Kearney,  Little  Falls,  c,  $15,986.  John  N.  No- 
lan, Schenectady,  c,  $15,359.  John  M.  Van  Duzee, 
Schenectady,  c,  $13,858. 

Saranao  Lake,  N.  Y. — Bids  will  be  received  by  the 
Bd.  of  Water  &  Sewer  Comrs.  until  June  26  for  con- 
structing a  water  main  and  dam.  The  work  will 
comprise  about  13,550  ft.  of  14-in.  c.  1.  water  main 
and  appurtenances  ;  also  a  masonry  dam  of  about  80 
cu.  yds.     Seaver  A.  Miller,  Village  Clk. 

New  York,  N.  Y. — Bids  were  received  June  16  by 
the  Dept.  of  Water  Supply,  Gas  and  Electricity  from 
(a)  N.  Y.-Contlnental-Jeweii  Filtration  Co.,  and  (b) 
Jas.  McFerran,  for  remodeling  the  Watts  Pond  pump- 
ing station  near  Valley  Stream,  L.  I.,  the  following 
being  the  principal  Items :  Engine  and  holier  super- 
structure, a,  $3,000;  6,  $11,969.  Coal  shed,  trestle, 
etc.,  a,  $4,400;  6,  $5,500.  Pumping  plant  furnislied 
by  contr.  for  1  yr.,  a,  $10,000;  6,  $12,000.  Pump 
well,  a,  $2,000;  6,  $3,700.  36-ln.  vitrified  pipe  In- 
filtration galleries,  6,000  Un.  ft.,  a,  $7.50;  b,  $5.50. 
3,200  lln.  ft.  33-ln.  pipe,  a.  $7.50  ;  b,  $o.'20.  2,150  ft. 
30-in.  pipe,  a,  $7  ;  6,  $4.90.  1,075  ft.  27-ln.  pipe,  a, 
$6;  b.  $4.60.  1,075  ft.  24-ln.  pipe,  a,  $5;  6,  $4.20. 
1,075  ft.   20-In.  pipe,  a,  $4  ;   6,   $3.70.      450   ft.   30-in. 

c.  1.  pipe,  a,  $12  ;  B,  $7.50.  55  sump  boxes,  a,  $90 ; 
6,  $140.     Two  30-ln.  foot  valves,  a,  $500;  6,  $448. 

Bids  were  received  at  the  same  time  for  remodel- 
ing the  Wantagh,  L.  I.,  Station  :  For  the  engine  and 
holier  superstructure,  coal  shed,  pumping  plant,  pump 
well,  2,550  ft.  36-ln.  vlt.  pipe,  1,070  ft.  33-in.  vit.  pipe. 
2,700  ft.  30-ln.  vit.  pipe,  1,070  ft.  27-ln.  vit.  pipe. 
1,600  ft.  24-ln.  vit.  pipe,  1,600  ft.  20-In.  pipe,  and 
1,800  ft.  30-ln.  c.  1.  pipe.  N.  Y.-Contlnental-Jewell 
Filtration  Co.  bid  $3,500,  $3,500,  $10,000,  $2,000,  $9. 
$9,  $8,  $6.50,  $5,  $4  and  $12.50  respectively,  and 
John  J.  Cashman  bid  $3,500,  $3,000,  $5,000,  $3,600, 
$13,  $12,  $10.50,  $9.50,  $8,  $7  and  $15. 

Brooklyn,  N.  Y. — .The  lowest  bid  opened  by  Roht. 
Grier  Monroe,  Comr.  of  Water  Supply,  N.  .Y.  City,  on 
June  11  for  furnishing,  delivering  and  laying  a  main 
on  Atlantic  Ave.,  Boro.  of  Brooklyn,  was  submitted 
by  John  J.  Cashman,  of  Brooklyn,  as  follows :  For 
c.  1.  pipe,  $30  per  ton ;  special  castings,  $60  per  ton, 
and  for  laying  48  In.,  36  In.,  30  in.  and  6  In.  pipe, 
$7,  $2.75,  $2.25  and  30  cts.  per  lln.  ft.  respectively. 

ZIt.  Airy,  N.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Cincinnati,  0. — Bids  are  wanted  June  25  for  fur- 
nishing and  delivering  water  pipe,  water  pipe  specials 
and  loam  castings.  Robt.  Allison,  I'res.  Bd.  of  Pub. 
Service. 

Tiffin,  O. — The  City  Council  will  shortly  ask  for 
bids  for  a  water  works  franchise.  C.  J.  Peters.  City 
Engr. 
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New    Bremen,   O. — Bids  are    wanted    June    30   for 

constructing  water  works.  John  P.  Force,  Consulting 

Engr.,   Columbus ;    O.    A.  Klennlng,     Clk.     Bd.     Pub. 
Affairs. 

Berlin,  Pa. — It  Is  stated  that  bids  will  be  received 
until  June  27  by  Chapln  &  Knowles,  Engrs.,  Frick 
BIdg.,  Pittsburg,  for  constructing  a  plant  for  the  Ber- 
lin Water  Co.,  which  Is  to  supply  the  town  of  Berlin. 

Weissport,  Pa. — Bids  will  be  received  by  A.  I'.  An- 
drews, Treas.  of  the  Blue  Ridge  Water  Supply  Co.. 
Walnutport,  until  July  7  for  furnishing  material  and 
constructing  a  gravity  system  of  water  works  for  the 
Blue  RUIge  Water  Supply  Co.,  embracing  approxlniate- 
ly  15,000  ft.  of  6  In.  and  4,000  ft.  of  41n.  pipe,  5 
double  nozzle  hydrants,  15  6  and  4-ln.  valves  and 
boxes,  800,000  gal.  storage  reservoir,  and  600,000  gal. 
receiving  Imsln.  Warren  F.  Cressman,  Engr.,  Sellera- 
vllle;  H.  J.   Hongen,  Pres.,  Weissport. 

Lebanon,  Pa. — Tho  question  of  Issuing  bonds  to  the 
amount  of  $500,000  for  water,  sewerage  and  paving 
purposes  was  defeated  at  the  election  June  10. 

Lancaster,  Pa. — The  following  bids  were  opened  by 
the  Special   Water  Comn.  June  8 : 

12,000,000  gal.  pump— Marine  Eng.  &  Mchy.  Co., 
N.  Y.  City  (2  blds)i  $38,500  and  $37,000;  Camden 
Iron  Wks.,  Camden,  N.  .1.,  $36,800  (compound  high 
duty)  ;  Henry  It.  Worthlngton,  N.  Y.  City,  N.  Y.  (3 
bids),  $58,000  (triple  high  duty),  $45,000  (compound 
high  duty),  $37,006   (triple  low  duty). 

Stand  pipe— LIppett  &  Wood,  Phllllpsburg,  N.  J., 
$29,800;  E.  Keeiert  Co.,  Wllllamsport,  $19,4:r7;  J.  U. 
Fritchey,  Lancaster,  $23,700;  Chicago  Bridge  &  Iron 
Co.,  Chicago.  III.  (2  bids),  $21,974  (granite  founda- 
tions), $19,974   (Clearfield  stone). 

1,312  net  tons  c.  1.  pipe  and  special  castings — U.  8. 
Cast  Iron  Pipe  &  Fdry.  Co.,  Philadelphia,  $39,577 ; 
Dlmmick  Pipe  Co.,  Birmingham,  Ala.,  $39,309 ;  Cam- 
den Iron  Wks..  Camden,  N.  J.,  $38,921 ;  Reading  Fdrv 
Co.,  Philadelphia,  $37,018. 

Pittsburg,  Pa. — The  question  of  constructing  a  fil- 
tration system  Is  under  consideration  by  the  new  city 
administration.     Wm.  B.   Hays,  Mayor. 

Reading,  Pa. — The  Water  Bd.  has  purchased  prop- 
erty In  Mt.  Penn  Boro.  as  a  site  for  the  plant  to  filter 
the  water  of  Antletam  reservoir. 

Columbia,  B.  C. — An  ordinance  Is  stated  to  have 
been  Introduced  In  Council  providing  for  the  appoint- 
ment of  a  Water  Works  Comn.,  to  take  steps  to  con- 
struct water  works. 

Col.  J.  Q.  Marshall  is  stated  to  have  made  a  propo- 
sition to  Council  to  furnish  the  city  with  a  water  sup- 
ply. 

Pukwana,  8.  D. — The  citizens  are  stated  to  have 
voted  June  9  to  issue  $5,000  bonds  for  water  works. 

Sioux  Falls,  S.  D. — Water  bonds  amounting  to  $73,- 
000  are   reported   sold. 

Harriman,  Tenn. — The  contract  for  water  works  Im- 
provements is  stated  to  have  been  awarded  to  Van  D. 
Hlte-Smlth  for  $14,089. 

Paris.  Tex. — The  citizens  are  stated  to  have  voted 
June  4  to  issue  $75,000  bonds  for  Improving  and  main- 
taining the  water  works,  including  the  construction  of 
a  new  pipe  line  to  the  lake  6  miles  west  of  town. 

Dallas,  Tex. — I.  A.  Moore.  City  Secy.,  writes  that 
It  Is  proposed  to  lay  mains  from  reservoir  to  city,  at 
a  cost  of  $100,000.     Engineer,  Chester  B.  Davis. 

Mineola,  Tex. — The  Council  Is  reported  to  be  con- 
sidering the  granting  of  a  water  works  franchise  to 
R.  J.  Smith. 

Waco,  Tex. — The  Water  Comn.  has  reported  to  City 
Council  recommending  that  the  city  make  a  contract 
with  the  Bell  Water  Co.,  and  If  this  contract  cannot 
be  made,  that  the  city  at  once  construct  municipal 
water  works. 

San  Antonio,  Tex. — Bids  will  be  received  by  the 
City  Secy,  until  July  15  for  supplying  material  and 
doing  the  following  work  :  For  constructing  26,000  ft. 
of  42-ln.  conduits,  to  operate  under  pressure  2  steel 
surg  tanks,  15x35  ft.,  concrete  foundations  for  2  surg 
tanks,  delivering  sluice  and  gate  valves,  valve  stand- 
ards and  extension  valve  boxes,  100  tons  of  24  and 
30-in.  c.  i.  pipe  and  certain  specials,  castings,  and 
laying  c.  i.  pipe  and  setting  valves  and  valve  boxes. 
Chester  B.  Davis,  Consulting  Engr.,  10  Wall  St., 
N.  Y.  City.  Complete  set  of  plans  and  specifications 
may  be  obtained  from  the  Engr.  upon  receipt  of  $15. 

Floresville,  Tex. — H.  C.  Thompson.  City  Clk.,  writes 
that  it  was  voted  June  12  to  issue  $14,000  bonds  for 
water  works. 

Richmond,  Ta. — Bids  will  be  received  by  the  Com. 
on  Water  until  July  1  for  constructing  subsiding  and 
coagulating  basins.  Approximate  estimated  cost  of 
the  work  to  be  done  is  placed  at  $300,000.  C.  E. 
Boiling,  Supt 

Spokane,  Wash. — The  Bd.  of  Pub.  Wks.  Is  stated  to 
have  decided  to  secure  bids  for  a  standplpe  for  Cook's 
addition.  It  will  be  70  ft.  high,  30  ft.  In  diameter, 
and  have  a  capacity  of  366,000  gals. 

Martinsburg,  W.  Ta. — The  following  contracts  are 
stated  to  have  been  awarded  (bids  opened  May  21)  : 
For  pumps,  to  McGowan  &  Co.,  of  Cincinnati,  O., 
$5,331,  and  for  boilers,  to  H.  A.  Hammann,  of  Mar- 
tinsville, for  $3,136. 

Clarksburg,  W.  Ta.^Vf.  H.  Cole,  "City  Clk.,  writes 
that  It  is  proposed  to  erect  new  water  tanks,  at  a 
cost  of  $1,700. 

Winnipeg,  Man. — H.  W.  Ruttan.  City  Engr..  writes 
that  contracts  for  1,000  meters  (bids  opened  June  8) 
have  been  awarded  to  the  National  Meter  Co.  and  the 
Hersey  Mfg.   Co.,  ea.   500. 

Whitby,  Ont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Toronto.  Ont. — Thos.  McQueen.  Secy.  Water  Bd.. 
writes  that  the  John  Inglls  Co.,  of  Toronto,  has  se 
cured  the  contract  for  a  pumping  engine  (bids  opened 
Mav  12)  for  $150,000,  allowing  $5,000  for  engine 
No."  3. 
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i.a.1  Francisco,  Cal. — City  Engr.  C.  E.  Grunsky  Is 
now  preparing  plans  for  the  following  public  improve- 
ments which  will  soon  be  submitted  to  the  vote  of  the 
citl«ens  :  Sewers,  *7.000,0(>0  :  school  buildings,  $2,000.- 
000:  public  llbrarv.  il.000.000  ;  hosnital,  Jl.000.000 : 
repaying  streets.  $1,000,000.  In  addition  to  these  the 
matter  of  opening  and  extending  parks  will  be  con- 
sidered, as  well  as  the  matter  of  providing  for  the 
equipment  and  operation  of  a  modem  street  railroad. 
$68,000  has  been  provided  In  the  budget  for  the 
fiscal  vear  1903-04.  passed  by  the  Supervisors  .Tune 
12.  for  the  construction  of  new  sewers  and  pavements. 

Pueblo.  Colo.— E.  W.  Hathaway.  City  Engr.,  writes 
that  the  contract  for  4.000  iin.  ft.  of  8  and  12-ln. 
sewers  In  Sewer  Dlst.  No.  12  (bids  opened  May  2o) 
has  been  awarded  to  Minnequa  Constr.  Co.,  Central 
BIk.,  at  58  and  75  cts.  per  iln.  ft. ;  total,  ?2,722. 

Wilmington.  Del.— The  Dire,  of  the  St.  4  Sew-er 
Dect.  are  stated  to  have  decided  to  again  reject  all 
bids  recently  received  for  the  Price's  Kun  sewer,  as 
all  were  in  excess  of  the  amount  available,  which  Is 
S90  000  The  Bd.  will  construct  the  sewer  Itself,  un- 
der supervision  of  Its  engineer,  T.  Chalkley  Hatton. 

Washington.  D.  C— Local  press  reports  state  the 
sewer  on  the  site  of  the  new  union  station  will  be  re- 
built It  is  estimated  that  between  1.200  and  l.oOO 
lateral  ft.  of  sewer.  10  ft.  in  diameter,  will  have  to  be 
TOMtructed.  and  fhe  cost  will  be  between  ?G0,000 
and  $75,000.  ' 

HaickinsiUle,  Ga. — See  "Water." 

Chicago,  111. — Bids  will  be  received  June  24  by  the 
Bd  of  Local  Improv.  for  constructing  house  drains 
In  portions  of  numerous  streets.  Andrew  M.  Lynch, 
Prea. 

Danrille,  //I.— W.  H.  Martin,  City  Engr..  writes  that 
$20,000  has  been  appropriated  for  a  sewer  in  the  ith 
Ward. 

Chatsicorth,  /H.— The  Comrs.  of  Oliver  Drainage 
Dlst.  conteqiplate  repairs  and  extensions  on  the  drain- 
age system  In  Livingston  County,  amounting  to  !flo.- 
000.  Surveys  now  In  progress.  John  W.  Walsh, 
Chatsworth,  III..  Pres.  of  Bd.  J.  G.  Meliuish,  of 
Bloomlngton,  Engr. 

Chicago,  III. — The  ordinance  for  the  Jackson  Park 
Ave  system  of  sewers,  estimated  to  cost  $800,000, 
has  been  submitted  by  the  Bd.  of  Local  Improv.  and 
ordered  published. 

Ardmore,  Ind.  Tcr. — The  American  Light  &  Water 
Co  is  stated  to  have  secured  the  contract  for  con- 
structing a  sewerage  system  here,  for  $7,500. 

IlockKcU  City,  la. — The  Bd.  of  Superv.  is  stated  to 
have  ordered  the  construction  of  the  l^rgatory  drain  ; 
It  will  be  16  miles  in  length,  from  16  to  20  ft.  wide 
and  about  8  ft.  deep;  probable  cost,  $40,000.  B.  E. 
Stonebroker.  Co.  And. 

Council  Bluffs,  la. — The  Bd.  of  Superv.  is  stated  to 
have  authorized  K.  V.  Innes,  Co.  And.,  to  secure  bids 
tor  the  construction  of  the  Harrison-Pottawattamie 
County  drainage  Canal  and  the  Pigeon  Creek  ditch  ; 
probable  cost  of  both  Is  $60,000. 

Central  Covington,  Ky. — The  Town  Trus.  are  stat- 
ed to  have  contracted  with  Carl  Bros,  for  the  con- 
struction of  a  stone  trunk  sewer  from  Ward  St.  to 
connect  with  Willow  Bun  sewer  at  Covington ;  cost 
about  $18,000.     Thos.  J.  Ellis,  Supt.   of  Constr. 

Boston.  Mass. — Bids  will  be  received  June  23  by 
Geo.  U.  Crocker,  City  Treas.,  for  $1,000,000  sewerage 
works  bonds. 

Worcester,  Mass. — Mayor  Edw.  F.  Fletcher  has  ap- 
proved the  order  authorizing  the  construction  of  filter 
beds  at  the  sewage  purification  works,  at  a  cost  of 
$25,000. 

Hilton,  Mats. — Bids  will  be  received  June  27  by  the 
Bd  of  Sewer  Comrs.  for  constructing  about  9,000  ft. 
of  pipe  sewer.     Wm.  B.  Thurber,  Chmn. 

Coldicater,  iltch.—C.  W.  McKlnney.  of  Toledo.  O., 
Is  stated  to  have  secured  the  contract  for  building  a 
sewerage  system,  for  >6,584. 

Battle  Creek.  Mich. — A  press  report  states  that  it 
was  voted  June  15  to  Issue  $15,000  bonds  for  sewerii 
and  $10,000  for  paving. 

Hillsdale,  Mich. — The  Bd.  of  Pub.  Wks.  Is  stated  to 
have  let  a  contract  for  building  the  west  side  main 
sewer  to  the  Elkhart  Constr.  Co.,  of  Elkhart,  Ind. 
The  sewer  will  be  about  1%   miles  In  length. 

Albert  Lea,  Minn. — The  citizens  are  stated  to  have 
voted  to  authorize  the  Council  to  construct  a  section 
of  the  main  sewer,  at  an  estimated  cost  of  $16,00U. 

Fergus  Falls,  Minn.— It  Is  stated  that  bids  are 
about  to  be  received  by  the  Co.  Comrs.  for  the  con- 
stmctlon  of  a  drainage  ditch  to  drain  Inman  and  Hen- 
nlng. 

Brookhaven,  Miss. — The  Mayor  and  Bd.  of  Alder- 
men are  reported  to  be  considering  the  construction 
•of  a  sewerage  system,  to  cost  $30,000. 

Yazoo  City,  Miss. — Bids  will  be  received  by  the 
Mayor  and  Bd.  of  Aldermen  until  July  13  for  con- 
structing approximately  11  miles  of  6  to  18-in.  pipe 
sewers,  with  accessories,  and  centrifugal  pumps  and 
engines.  Kirkpatrick  &  Johnson,  Engrs.,  Jackson, 
Mfis. ;  E.  J.  Poursine,  City  Cik. 

West  Orange,  W.  J. — The  Town  Council  is  reported 
to  be  considering  the  beginning  of  work  on  building 
the  town's  trunk  sewer  to  connect  with  joint  sewer ; 
probable  cost  of  work.  $35,000.  Engineer,  Alex.  Pot- 
ter, 143  Liberty  St.,  N.  Y.  City,  N.  Y. 

Phillipshurri.  71.  J- — This  city  is  considering  the 
building  of  li.OOO  ft.  of  storm  sewer,  5  ft.  6  In.  In 
diameter,  and  2.600  ft.  of  24-in.  pipe  sewer,  to  con- 
nect with  the  private  system  of  the  Ingersolll-Sergeant 
Drill  Co. 

Hohoken.  .V.  ./. — Sewer  bonds  amounting  to  $35,000 
were  sold  on  June  10. 

Xew  York,  K.  Y. — Bids  will  b«  received  Jane  30  by 
Jacob  A.  Cantor,  Boro.  Pres.,  for  furnishing  material 
and  constructing  brick  sewer  in  portions  of  numerous 
streets.  Engineer's  estimate.  2,76«  lln.  ft.  3  ft.  6  In. 
by  2  ft.  4  in.,  and  135  lln.  ft.  4  ft.  by  2  ft.  8  in.  brick 
sewer. 
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Saratoga  Springs,  N.  Y. — Bids  will  be  received  June 
20  bv  the  Sewer.  Water  and  Street  Com.  for  con- 
structing a  6  and  8-in.  sewer  in  portions  In  Diamond 
alley  and  Walworth  St. 

Johnstotcn.  N.  Y.—J.  W.  Miller,  City  Engr.,  writes 
that  new  bids  will  be  received  July  6  for  trunk  sewer 
work,    to   cost  $10,000. 

Brooklyn,  N.  Y. — Bids  will  be  received  June  24  by 
J.  Edw.  Swanstrom.  Boro.  Pres.,  for  furnishing  ma- 
terial and  constructing  sewers,  outlet  sew-ers  and 
sewer  basins,  in  portions  of  numerous  streets.  Engi- 
neer's estimate,  5.528  lln.  ft.  120-ln.  brick  and  con- 
crete steel  sewer,  3,302  lln.  ft.  00,  60  and  72-in.  brick 
sewer,  2,585  lln.  ft.  12,  15  and  18-ln.  vitrified  stone- 
ware pipe  laid  In  concrete,  4,300  lln.  ft.  12-ln.  vitri- 
fied pipe  sub-drain.  14  receiving  basins,  28  sewef 
basins,  25,000  lln.   ft.  piles,  etc 

Brooklyn,  N.  Y. — Douglass  Co.  submitted  the'  fol- 
lowing bid  on  June  10  to  J.  Edw.  Swanstrom,  Boro. 
Pres..  for  sewer  work  in  Columbia  St.,  Boro.  of  Brook- 
lyn :  For  760  lln.  ft.  30-ln.  brick  sewer,  $7.17  per  ft.; 
7  manholes,  ea.  $51.55 ;  8  rec.  basins,  ca.  $159.75 ; 
16.000  B.  M.  foundation,  planking  and  pile  coping, 
$35  per  M.,  and  100  lln.  ft.  plies  driven  In  place, 
35c.  per  ft. 

Ithaca,  N.  Y. — John  Miller,  City  Clk.,  writes  that 
the  citizens  have  voted  to  appropriate  $10,000  for 
sanitary  work. 

Xorth  Tonawanda,  N.  7.— The  Bd.  of  Pub.  Wks.  is 
stated  to  have  Instructed  City  Engr.  Smith  to  submit 
specifications  for  the  construction  of  sewers,  under 
the  $60,000  sewer  appropriation. 

Horwood,  N.  Y.—E.  J.  Holt,  Village  Clk.,  writes 
that  It  was  voted  June  12  to  issue  $15,000  bonds  for 
extending  the  sewerage  system. 

New  Brighton,  S.  I.,  N.  Y. — Bids  will  be  received 
June  26  by  Geo.  Cromwell,  Pres.  Boro.  Richmond,  for 
furnishing  material  for  completing  a  system  of  pipe 
sewers  In  the   5th  Ward. 

Cincinnati,  O. — The  Bd.  Pub.  Service  is  stated  to 
have  authorized  City  Engr.  Stanley  to  prepare  plans 
for  sewers  In  Avondale. 

Cleveland,  O. — Bids  are  wanted  July  2  for  con- 
structing sewers  in  portions  of  3  streets.  A.  R.  Cal- 
low, Secy.  Bd.  I'ub.  Wks. 

Geneva,  0. — Bids  will  be  received  by  the  Village 
Council  until  July  2  for  furnishing  material  and  con- 
structing a  sewage  disposal  works.  C.  I.  Crowther, 
Clk.  of  Council. 

Oklahoma,  Okla.  Ter. — The  Council  is  reported  to 
be  considering  the  construction  of  new  sewers. 

Eugene,  Ore. — B.  P.  Dorrls,  City  Recorder,  writes 
that  It  was  voted  May  29  to  issue  $15,000  bonds  for 
constructing   the  Jefferson   St.   sewer. 

Warren,  Pa. — Bids  will  be  received  June  24  by  the 
Sewer  Com.  Town  Council,  for  furnishing  material 
and  constructing  sewers  in  Warren ;  bids  for  mate- 
rial and  for  constructing  sewers  to  be  made  separate- 
ly.    U.  G.  Lyons,  Chmn. 

Milton,  Pa. — Bids  will  be  received  June  26  by  the 
Town  Council  for  constructing  sanitary  sewers  In  por- 
tions of  3  streets,  requiring  In  all  about  3,8S<0  ft.  10 
and  12-ln.  pipe'.     W.  J.  Caldwell,  Ch.  Sewer  Com. 

Lancaster,  Pa. — The  Sewer  Comn.  has  approved  the 
plans  of  Saml.  M.  Gray,  of  Providence,  R.  I.,  for  the 
proposed  sewerage  improvements,  and  recommended 
the  adoption  of  these  plans  to  City  Council.  Israel 
Carpenter,  City  Engr. 

Lebanon,  Pa. — See  "Water.'' 

fiharon,  Pa.—M.  Ewing,  City  Secy.,  writes  that  It 
was  voted  June  16  to  issue  $30,000  bonds  for  sewer- 
age extension  and  $46,.">00  for  paving,  etc. 

Carry,  Pa. — Bids  are  wanted  June  22  for  1,940  ft. 
of  36-ln.  sewer,  including  manholes,  etc.  Nevln  R. 
Dickson,  City   Engr 

Woonsocket,  R.  I. — Two  bids  were  opened  by  the 
Bd.  of  Sewer  Comrs.  on  June  1st  for  8  and  10-ln. 
pipe  sewers  in  4  streets :  Cenedella  Bros.,  of  Milford, 
Mass.,  bid  $1.25  per  ft.  for  sewers  on  ail  streets,  and 
F.  E.  Shaw,  of  Providence,  bid  $1.50,  $2,  $2.25  and 
$2.60  per  ft.  for  sewers  according  to  streets.  F.  H. 
Mills,  City  Engr. 

Marion,  S.  C. — The  City  Cik.  &  Treas.  writes  that 
'It  Is  proposed  to  construct  a  sewerage  system,  at  a 
cost  of  $22,000. 

Aberdeen.  S.  D. — I'ress  reports  state  that  bids  are 
wanted  June  30  for  $25,000  sewer  bonds. 

Austin,  Tex. — The  City  Council  on  June  8  is  stated 
to  have  decided  to  construct  a  storm  sewer  on  Con- 
gress Ave.,  at  a  cost  of  $21,217. 

Big  Stone  (lap,  Fa.— See  "Power  Plants,  Gas  and 
Electricity." 

Spokane,  Wash. — J.  C.  Broad,  106  Port  St.,  Is  stat- 
ed to  have  secured  the  contract  for  constructing  Sewer 
District  No.  1,  of  the  1st  Ward,  for  $15,365. 

Janesville,  Wis. — The  City  Council  has  adopted  the 
plans  of  City  Engr.  C.  V.  Kerch  for  a  sewerage  system. 

BRIDGES. 

Hot  Springs,  .\rk. — A  correspondent  writes  that 
bids  are  being  received  by  the  Co.  Judge  for  a  bridge 
across  OuachitI  River ;  it  will  have  2  spans,  16-ft. 
roadway  and  be  450  ft.   in  length. 

Riverside,  Cal. — The  Co.  Surv.  has  been  Instructed 
to  co-operate  with  the  City  Engr.  and  estimate  the 
cost  of  constructing  a  new  W.  Riverside  bridge. 

Oakland,  Cal. — The  E.  B.  &  A.  L.  Stone  Co..  of  Oak- 
land, is  reported  to  have  secured  the  contract  to  con- 
struct a  concrete  bridge  across  San  Leandro  Creek  In 
Eden  Township,  for  $6,821. 

Palatka,  Fla. — The  Co.  Comrs.  are  reported  to  be 
considering  the  building  of  a  bridge  across  St.  Johns 
River,   between   I'alatka   and   E.   Palatka. 

Sterling,  III. — It  is  reported  that  the  building  of  a 
$40,000  bridge  connecting  Sterling  and  Rock  Falls  is 
under  consideration. 

Ustick,  III. — The  citizens  have  voted  in  favor  of 
building  2  iron  bridges  In  this  town. 
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Chicago,  III. — Frank  Murphy,  Contract  Clk.,  writes 
that  the  following  are  the  bids  for  erecting  super- 
structure of  N.  Western  Ave.  bridge  over  Chicago 
River,  which  were  received  by  Comr.  of  Pub.  Wks. 
June  5  ;  J.  J.  O'Heron,  45  River  St.,  $224,800 :  Amer- 
ican Bridge  Co.,  The  Rookerv,  $215,20(1 ;  Jackson  & 
Corbett  Co.,  70  La  Salle  St.,  $219,000  ;  C.  L.  Stiwbel, 
Old  Colony  Bldg.,  $208,000 ;  Roendheld  &  Gallery, 
Chamber   of  Commerce,   $211,825. 

Terre  Haute,  Ind. — Local  press  reports  state  that 
the  lowest  bid  received  June  10  for  constructing  a 
bridge  across  Wabash  River,  in  this  city,  was  from 
the  Lafayette  Engineering  Co.,  at  $234,000  for  a  Z<i- 
ft.  bridge  with  buckle  plates,  and  $231,000  with  con- 
crete steel  construction,  or  for  a  50-ft.  i>ridge  at 
$271,200  and  $267,500  as  above.  The  appropriation 
is  $175,000. 

Bluffton,  Ind. — Bids  are  wanted  June  24  for  con- 
structing a  70-ft.  span  iron  bridge  over  Rock  Creek 
ditch  ;  also  a  stone  arch  on  StuUabaker  gravel  road. 
Wm.   A.  Marsh,  Co.  Aud. 

MisUaicaka,  Ind. — John  M.  Brown,  Co.  Aud.,  South 
Bend,  writes  that  bids  received  on  June  11  for  a 
bridge  over  St.  Joseph  River,  and  a  375-tt.  plate  gir- 
der bridge  at  Mlshawaka,  have  been  rejected. 

Anderson,  Ind. — Bids  will  be  received  July  7  by  the 
Co.  Comrs.  for  constructing  masonry  substructure  and 
steel  superstructure  of  bridge.  68.">  ft.  long,  over 
White  River  at  Delaware  St.     Otis  V.  Crim,  Co.  Aud. 

Ilagerstoicn,  Md. — The  Co.  Court  luis  granted  per- 
mission to  the  Western  Maryland  R.  R.  Co.  to  file  an 
application  with  the  Bd.  ot  I'ub.  Wks.  for  permission 
to  build  7  bridges  across  CUesapcike  &  Ohio  Canal, 
between   Bigpool   and  Cumberland. 

Providence,  Md. — The  Co.  Comrs.  have  decided  to 
build  an  iron  bridge'  near  this  city.     (Elkton,  C.  11.) 

Salem.  Mass. — The  Co.  Comrs.  will  expend  $90,000 
for  a  bridge  from  Salem  to  Beverley,  and  $25,000  tor 
a  bridge  at  Waters  River.  Danvers.  Mass.  Wallace 
E.   Bates,  Chmn.     Engr.,  Guy  W.  Ricker. 

Taunton,  Mass. — An  appropriation  of  $23,00*  has 
been  made  by  city  for  a  draw  bridge  over  Taunton 
River.     Luther  Dean,  City  Engr. 

Lowell.  Mass. — City  Engr.  Geo.  Bowers  has  pre- 
pared estimates  for  a  bridge  over  Beaver  Brook  at 
New  York  St.,  and  also  for  one  at  Pawtucket  St. 

Boston.  Mass. — Bids  will  be  received  June  23  by 
Geo.  U.  Crocker,  City  Treas.,  for  $200,000  Cambridge 
bridge  bonds. 

Fall  River.  Mass. — A  bill  has  passed  the  House  au- 
thorizing the  building  of  a  bridge  across  Taunton 
River  in  the  vicinity  of  Slades   Ferry  bridge. 

Lansing.  Mich. — It  is  stated  that  the  proposition 
to  issue  $20,000  bridge  bonds,  carried  at  the  recent 
election. 

Bay  City.  Mich. — J.  H.  Bloomshield,  of  Bay  City, 
is  preparing  plans  for  bridges  over  Burgor  Creek  and 
Railroad  Creek,  Bay  County. 

Drei-fleld.  Mich. — It  is  stated  that  bids  will  be  re- 
ceived by  the  Township  Bd.  until  July  3  for  construct- 
ing a  270-ft.  bridge  across  River  Raisin.  Nathan 
Manley,  Clk. 

Anoka.  Minn. — Bids  will  be  received  June  26  by  the 
Bd.  of  Co.  Comrs.  for  repairing  north  wing  of  west 
abutment  of  bridge  over  Rum  River  ;  also  for  furnish- 
ing material  and  constructing  a  steel  and  a  combina- 
tion steel  and  wood  bridge  over  Rum  River  In  Oak 
Grove  Township.     W.   F.  Chase,   Chmn. 

Duluth,  Minn. — Bids  will  be  received  Jnly  2  by  the 
Bd.  of  Co.  Comrs.  for  repairing  the  steel  bridge  over 
St.  Louis  River  on  the  Miller  trunk  road,  8  miles 
south  of  Eveieth  ;  also  for  constructing  a  bridge  over 
St.  Louis  River  on  the  Vermilion  Road.  O.  Halden, 
Co.  Aud. 

St.  Paul,  Minn. — City  Bridge  Engr.  Edmunstone  is 
reported  to  be  preparing  plans  for  a  steel  bridge  to 
take  the  place  of  the  present  structure  at  Mendota 
Road.     Probable  cost,   $12,000. 

Natchez,  Miss. — Bids  are  wanted  July  6  for  $4,»00 
bridge  bonds.     Jas.  S.  Fleming,  Pres.  of  Bd. 

Kansas  Citi/,  Mo. — Local  press  reports  state  that 
there  is  a  movement  on  foot  to  have  the  tw»  Kansas 
Citvs  and  the  Metropolitan  St.  Ry.  Co.  unite  m  the 
building  of  a  bridge  across  Kaw  River,  near  James  S»t. 

The  Chicago  Great  Western  R.  R.  is  reported  t«  be 
contemplating  the  construction  of  a  bridge  across  Kaw 
River,  in  this  city.  F.  R.  Coates,  Ch.  Engr.,  St.  Paul, 
Minn. 

Cartilage,  Mo. — The  Missouri  Pacific  R.  R.  is  re- 
ported to  be  contemplating  the  building  of  a  bridge  at 
nigh  St.,  this  city.  H.  Rohwer.  Ch.  Elngr.,  St.  Louis, 
Mo. 

Oaltttin,  Mo.— The  Dlldlne  Bridge  &  Constriifct^on 
Co  of  Cameron.  Mo.,  is  stated  to  have  secured  the 
contract  to  construct  a  bridge  across  Grand  River  at 
Grantford,    for    $5,995. 

-Nashua.  N.  H.— Old  wooden  bridge  over  ^fshua 
River  is  badly  decayed.  New  one  talked  of  but  no 
definite  action  taken.     E.  J.  Johnson  is  City  Engr. 

Buffalo.  N.  Y.— The  Item  appearing  In  the  issue  of 
June  6  stating  that  Frank  J  Reap  secured  the  con- 
tract for  constructing  the  substructure  fo"-  '"^  P*"» 
St.  viaduct  across  the  L.  S.  &  M.  ij.  R.  H^  "«*  *° 
error,  the  contract  was  awarded  to  McKeown  &  Jahn- 
son   at   $106,893. 

Brooklyn.  N.  Y.— President  Swanstrom  has  keen 
granted  $22,000  by  the  Bd.  of  Aldermen  for  canstruct- 
Ing  a  bridge  at  Prospect  Ave.  and  Seeley  St. 

New  York,  V.  Y.— William  J.  Kelly.  Counsel  for  the 
Long  Island  R  R.  Co..  presented  to  the  Bd  Rapid 
Transit  Comrs.  an  application  of  the  N.  Y.  Connect- 
ing R  R.  for  a  franchise  for  a  road  to  connect  the 
Long  Island  R.  R.  with  the  N.  Y..  New  Haven  and 
lianford  It  l"  bv  means  of  a  bridge  across  the  Bast 
River  and   Ward's  and  Randall's   Islands.  -„„.,,„, 

Bids  will  be  received  July  2  by  Gustav  Lindenthal, 
Comno^  Brdges,  for  furnishing  »'"t/;"«l  "°''„l"?"' 
necessarv  for  wash  borings  along  the  line  of  the 
Queens  approach  of  Blackwell's  Island  Bridse  (No 
4).  over  East  River,  between  Queens  and  Manhattan 
Boroughs. 
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Binghamton,  If.  r.— City  Eugr.  Monroe  estimates 
the  cost  of  replacing  Kockbottom  bridge  at  $58,000. 

Toungstoun,  O. — The  Pittsburg  &  Lake  Eric  B.  R. 
Co.  is  stated  to  have  awarded  to  the  American  Bridge 
Co.  the  contract  to  construct  a  bridge  across  its 
tracks  at  E.   Youngstown. 

Watonga,  Okltt.  Ter. — The  building  of  a  steel  bridge' 
across  North  Canadian  Ulver  is  being  considered. 

Vale,  Ore. — It  Is  stated  that  bids  are  wanted  July  8 
for  con.structiug  a  liiO-ft.  span  steel  bridge  across 
Malheur  Kiver.     W.  G.  Thompson,  Co.  Clk. 

McKeesport,  Pa. — Bids  are  wanted  July  8  for  con- 
strocting  a  steel  viaduct  over  White's  Hollow,  at  the 
Intersection  of  Versailles  Ave.  and  Irvin  St.  C.  E. 
^oles.  City  Compt. 

Hatrona,  Pa. — The  Vie'wers  appointed  to  report  on 
the  building  of  a  bridge  across  Allegheny  River,  be- 
tween Natrona  and  Westmoreland  Co.,  have  recom- 
mended the  building  of  a  structure  1,269  ft.  long,  ex- 
tending from  Federal  St,  Natrona,  to  Burrell  Town- 
ship,  Westmoreland  Co. 

Iteadinff,  Pa. — Local  press  reports  state  that  the 
bridge  at  5th  St.  has  been  closed  to  traffic,  and  the 
Bd.  of  Pub.  Wks.  has  decided  to  engage  a  bridge-build- 
ing company  to  make  an  examination  of  the  structure 
and  have  steel  girders  replace  the  wooden  ones.  City 
Engr.  Beard  has  the  matter  in  charge. 

Pittsharg,  Pa. — Jos.  W.  Craig,  of  Pittsburg,  is  re- 
ported to  be  interested  in  the  incorporating  of  3  bridge 
companies,  for  the  purpose  of  building  3  bridges 
across  the  Ohio  River.  It  reported  that  they  are  to 
be  iron  structures,  ana  will  cost  about  $250,000  each. 

Sharon,  Pa. — Local  press  reports  state  that  the' 
Canton  Bridge  Co.,  Canton,  O.,  submitted  the  lowest 
bid  for  constructing  the  superstructure  of  the  Budd 
Ave.  viaduct,  at  $44,500  for  a  structure  capable  of 
carrying  street  cars,  or  $45,000  for  one  capable  of 
carrying  12  tons.  Wm.  Mclntyre  &  Sons  are  reported 
to  have  submitted  the  lowest  bid  for  constructing  the 
substructure  at  $10,197. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  Baltimore  &  Ohio  B.  R.  Co.  has  been  requested 
to  replace  the  present  wooden  bridges  in  the  40th 
Ward,  with  more  substantial  structures.  J.  M. 
Graham,    Ch.    Engr.,    Baltimore,    Md. 

Pittsburg,  Pa. — See  "Railroads." 

Patotucket,  R.  I. — City  Engr.  CarpenteT  is  making 
soundings  for  the  Cross  St.  bridge.  Bids  will  soon  be 
called  for. 

Spartanburg,  8.  O. — The  350-ft.  steel  bridge  across 
Lawson's  Pork  on  the  Pacolet  River,  near  Spartan- 
burg, is  reported  to  have  been  washed  away  by  the 
floods ;  also  the  142-ft.  3  span  bridge  across  Middle 
Tiger  River,  between  Wellford  and  Duncan,  N.  C. 

McMinnville,  Tenn. — The  Co.  Comrs.  have  author- 
ised the  building  of  3  bridges  In  Warren  Co.,  at  a 
total  cost  of  $10,000. 

Memphis,  Tenn. — Plans  and  specifications  have 
heen  prepared  for  a  bridge  over  55-ft.  subway  under 
Bway.  Several  railroads  and  the  city  are  interested ; 
cost  to  be'  about  $27,000.  Thos.  Bernard,  Engr.  M. 
o€  W.  Southern  Ry.,  Chattanooga,  may  be  addressed. 

Oainesville,  Tex. — It  Is  stated  that  plans  and  speci- 
flcations  are  being  prepared  for  a  wagon  bridge  to 
be  built  across  Red  River,  near  this  city. 

Hctmilton,  Ont. — An  appropriation  of  $8,000  has 
keen  made  for  the  building  of  a  bridge  at  Wellington 
nnA  Ferrie  Sts. 

PAVING  AND  ROADMAKING. 

S(m  Francisco,  Cal. — See  Sewerage  and  Sewage  Dis- 
posal." 

Bridgeport,  Conn. — The  contract  for  furnishing  and 
laying  about  4,100  sq.  yds.  of  brick  pavement,  for 
which  bids  were  received  by  Street  Com.  of  Council, 
June  12,  has  been  awarded  to  J.  J.  Connor,  of  Phila- 
delphia, Pa.,  at  $2.73  per  sq.  yd.  for  Mack  block ; 
total,  $11,193. 

Wilmington,  Del. — Local  press  reports  state  that 
the  State  Highway  Comn.  will  soon  ask  for  bids  for 
constructing  a  roadwajr  on  the  Hare's  Corners  road, 
between  the  I*hlladelphia  &  Reading  Ry.  tracks  cross- 
ing the  causeway  and  the  Delaware  R.  R.  bridge  at 
Famhurst.  The  distance  Is  between  2  and  3  miles, 
and  the  estimated  cost  is  $14,700. 

Chicago,  III. — -Local  press  reports  state  that  the 
Lincoln  Park  Comrs.  are  about  to  sell  bonds  and  let 
centracts  for  building  the  Lake  Shore  drive  from 
Fullerton  Ave.  to  Cornelia  St.,  a  distance  of  about  y™ 
mile,  and  of  such  lawns  and  other  improvements  as 
the  drive  may  necessitate.  There  has  been  voted 
$1,000,000  by  the  residents  of  Lake  View  for  this  im- 
provement. 

The  Ed.  of  Local  Improv.,  according  to  local  press 
reports,  has  awarded  contracts  for  asphalting  La 
Salle  and  Sherman  Sts.,  from  Van  Buren  to  Harrison 
Sts.,  to  the  Barber  Asphalt  Paving  Co.,  Stock  Ex. 
Bldg.,  at  $11,499  and  $14,509  respectively. 

Elgin,  111. — Bids  are  wanted  June  22  for  grading 
and  paving  with  asphalt  on  Grove  Ave.  A.  H.  Hub- 
bard, Mayor,  Pres.  Bd.  of  Local  Improv. 

Kewanee,  III. — ^The  City  Engr.  estimates  the  cost  of 
paving  with  asphalt  on  Main  St.  at  $41,621. 

Chicago,  III.— Bids  will  be  received  June  24  by  the 
Bd.  of  Local  Improv.  for  grading,  curbing  and  paving 
with  repressed  vitrified  brick  and  asphalt  on  portions 
of  numerous  streets.     Andrew  M.  Lynch,   Pres. 

Freeport,  III. — Petitions  are  in  circulation  for  the 
paving  of  Stephenson  .St.  with  either  asphalt  or  brick. 
G.   W.  Graham,  City  Engr. 

Elgin,  III. — The  property  owners  of  Douglas  Ave. 
have  decided  to  pave  11  blocks  with  macadam. 

Centrnlia.  III. — It  is  reported  that  the  Council  has 
appropriated  $12,000  for  street  work. 

Brnngton,  III. — Bids  will  be  received  June  23  by 
tlie  Bd.  of  Local  Improvements  for  granite  top  mac- 
adam pavements  on  portions  of  Foster  and  Noyes  Sts. 
J.   H.   Moore,  Comr.   Pub.  Wks. 
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Bloomington,  III. — Contracts  for  asphalt  paving 
(bids  opened  June  11)  have  been  awarded  as  follows: 
To  the  Western  Constr.  Co.,  of  Lafayette,  Ind.,  for 
PJ^'^S'.E?"  ^"'^-  "''O"'  I'SOl  sq.  yds.,  at  $2.27  per  sq. 
yd.,  1,403  ft.  curb,  71  cts.  per  lin.  ft. — total,  $^,750: 
and  to  the  Barber  Asphalt  Paving  Co.,  Chicago,  for 
13,235  sq.  yds.  resurfacing  on  K.  Grove  St.,  $1.85  per 
IT  V^i7l^°^^^'  *17,867  :  and  for  paving  E.  Jefferson 
St.,  1,541  sq.  yds.,  $1.80  per  sq.  yd.,  1,025  ft.  curli,  00 
"-   ""    **    -total,   $3,389.     Elmer  Folsom,   City 


cts.  per  lln.  ft 
Engr. 


Terre  Route,  Ind. — The  property  owners  have  peti- 
tioned the  Bd.  of  Pub.  Wks.  to  pave  with  brick,  curb 
with  stone  and  construct  concrete  sidewalks,  on 
Locust  St.  from  13th  to  25th  Sts. 

Bids  are  wanted  June  22  for  paving  S.  4th  St.  with 
brick,  about  20,000  sq.  yds.  Ralph  11.  Sparks,  City 
Engr. 

Neie  Albany,  Ind.— The  City  Council  has  adopted  a 
resolution  to  pave  with  asphalt  on  a  portion  of  Mar- 
ket St.  and  with  brick  on  portions  of  several  alleys. 

Blufflon,  Ind. — The  Hoosler  Construction  Co.,  In- 
dianapolis, Ind.,  is  reported  to  have  secured  the  eon- 
i*..*,  !?/  Pa^'ig  10  streets  with  bituminous  macadam 
at  $1.91  per  sq.  yd.,  and  Kemp  &  Son  the  contract 
tor  pavmg  10  other  streets  with  brick  at  $2.03  per 
sq.  yd.  *^ 

Elkhart  Ind.— Jt  is  reported  that  the  paving  with 
brick  on  E.  Franklin  St.  is  being  considered. 

Columbus.  Ind.— Bids  will  be  received  July  0  by 
tne  Bd.  of  Co.  Comrs.  for  constructing  0  miles  of 
giavel  road  and  2  miles  stone  and  gravel  in  Flatrock 
lownship  ;  also  for  constructing  macadam  on  Gulnn 
and  Rainey  Roads  In  Rockcreek  Township,  gravel  on 
Robertson  Road  In  Rockcreek  Township,  on  Pierce 
Road  in  Columbus  Township,  and  on  Lohr  Road  b-e- 
tween  Columbus  aud  Wayne  Townships,  In  all  about 
0  miles.     Wm.  A.  Morris,   Co.  Aud. 

Michigan  City,  Ind. — Bids  are  wanted  July  6  for 
constructing  cement  walks  on  se'veral  streets.  Edw 
J.   Heise,  City  Clk. 

Pooji  /nrf.— Bids  will  be  received  July  7  by  the 
Bd  of  Co.  Comrs.  for  constructing  29,702  ft.  of  Paoli 
and  Leavenworth  Road  in  South  East  Township.  Geo. 
« .   Tegarden,  Co.   Aud. 

Ottumwa,  la.—W.  R.  Warren,  City  Clk.,  writes  that 
the  contract  for  asphalt  paving  (bids  opened  June  1) 
has  been  awarded  to  the  Barber  Asphalt  Paving  Co  , 
?i  S?5  Moines,  for  about  $30,000.  The  work  Includes 
15,000  yds.  of  new  paving  and  some  repairing. 

Paducuh,  Ky.—Ihe  City  Council  is  considering  the 
paving  of  Jefferson  St.  at  a  cost  of  about  $20,000 

Alexandria,  La. — Bids  will  be  received  by  the  Mayor 
and  Bd  of  Aldermen  until  July  7  for  paving  with 
either  brick  or  asphalt,  about  8,500  sq.  yds.,  on  El- 
liott St.,  and  with  brick,  about  10,500  sq.  yds.,  on 
Jackson   St.     Thos.  Crawly,  Mayor.  i    j      >   "" 

Sew  Orleans,  La.— ■Loc&\  press  reports  state  that 
the  following  bids  were  received  June  8  for  paving  on 
^t'^^}  ^h'  '■■''™  Liberty  to  Metairie  Road  with  as- 
phalt (there  are  about  121,000  sq.  yds.  of  pavement 
to  be  laid — the  bids  include  the  concrete  foundation)  ■ 
FA'SI.-?*'''!.','"?,'?™' a'^°^  $1,691/2  per  sq.  yd.— total, 
$329,2ol ;  Sicilian  Asphalt  Paving  Co.,  N.  Y.  Cltv 
$2.20  per  sq.  yd.— total,  $419,093  ;  La.  Improvement 
383        ""  Orleans,   $1.9314   per  sq.   yd.— total,   $360,- 

Cumberland,  Md. — An  ordinance  has  been  passed 
by  the  City  Council  to  repave  a  portion  of  Washing- 
ton St.  with  fire  brick. 

Athol,  Mass. — This  town  has  decided  to  construct 
the  Phlilipston  Road,  for  which  $9,500  has  been  ao- 
propriated  by  the  State. 

Worcester,  Mass. — See  "Electric  Railways." 

Taunton,  Mass. — An  order  for  $40,000  for  street 
Improvements  is  under  consideration  by  City  Council 
It  is  for  macadam,  granite'  and  bltulithlc  pavements. 
Luther  Dean  is  City  Engr. 

Halcm,  Mass. — The  City  Council  has  voted  $32,000 
for  Warren's  bituminous  macadam  for  Lafayette  St. 

Boston,  J/TOs. — Bids  will  be  received  .Tune  23  bv 
Geo.  U.  Crocker,  City  Treas.,  for  $500,000  highwav 
bonds. 

Pittsftcid,  Mass. — The  Barber  Asphalt  Paving  Co. 
is  reported  to  have  secured  the  contract  to  pave  with 
Trinidad  land  asphalt,  on  North,  South,  East  and 
Waconah  Sts.  and  Bank  Row,  In  all  about  26,500  so. 
yds.,    at   $1.91    per  sq.   yd. 

Sunderland,  Mass. — At  the  special  town  meeting  it 
was  voted  to  have  the  Selectmen  contract  with  the 
State  Highway  Comrs.  to  build  the  State  Road  in  this 
town,  for  which  $5,500  has  been   appropriated. 

Marquette,  Mich. — Mitchell  &  Sherman  are  reported 
to  have  submitted  th^  lowest  bid  for  building  the 
Lakeshore'  Boule.   at   $0,807. 

St.  Clair,  Midi. — II.  W.  Brown,  City  Clk.,  writes 
that  the  Port  Huron  Eng.  &  Thresher  Co.  has  secured 
the  contract  to  construct  a  plain  macadam  road  in 
this  city.  He  further  states  that  bids  are  wanted  for 
the  purchase  of  $27,500  bonds. 

Lansing,  Mich. — It  is  proposed  to  pave  Capitol  Ave 
for  2  blocks  and  Allegan  St.  for  4  blocks  with  brick. 
H.   A.  Collar,  City  Engr. 

Grossc  Point,  Mich. — The  Village  of  Fairview  is 
reported  to  be  contemplating  the  expenditure  of  $80,- 
000  for  the  paving  of  Jefferson  Ave. 

Essexville,  Mich. — J.  H.  Bloomshleld,  of  Bay  City, 
is  preparing  plans  and  estimates  for  street  improve- 
ments. 

St.  Johns,   Mich. — .1.    H.   Bloomshleld,  of  Bay  City 
is  preparing  specifications  for  paving  Clinton  Ave.  and  . 
Walker  St. 

Battle  Creek,  Mich. — ^See  "Sewefage  and  Sewage 
Disposal." 

Bay  City,  Mich. — City  Engr.  Thompson  estimates 
the  cost  of  paving  Washington  St.  from  So.  Union  to 
the  Viaduct  as  follows  ;  With  brick,  $6,909 ;  asphalt. 

The  Bd.  of  Pub.  Wks.  estimates  the  cost  of  paving 
a  portion  of  Adams  St.  at  $8,105. 
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Grand  Kapidt,  3tUh.— The  Business  Men  of  this 
city   are   reported    to   be    Interested    In    the   extending 

rrZir/ZCUfiOO.  ""'"""«  "'  "  '"'"'  '"  ^"'  ''"""'■ 
Saginaw,   Mich.—Tbe  Good    Roads   bill   has   pasaed 
the  House  providing  for  an  appropriation   of  $10,000 
and  the  appointing  of  a  State  Hlghvay  Comr. 

pululh,  Minn.— The  City  Engr.  has  submitted  to  the 
Cliy  Counc  1  estimates  for  paving  with  macadam  a 
portion  of  Grand  Ave.  at  $23,191,  and  grading,  gravel- 
i"?.?,."?.''  I''"*"^^'"!?  "tone  gutters  In  0th  St.,  t.'ascade,  to 
10th  St.  east,  at  $35,283. 

The  City  Engr.  has  hem  requested  to  submit  esti- 
mates of  the  cost  of  placing  creosoted  blocks  ou  Lake 
Ave.  viaduct. 

The  Bd.  of  I-ub.  Wks.  has  been  authorized  to  re- 
ceive new  bids  for  paving  Michigan  Ave.,  from  Lake 
to  2d  Aves. 

St.  Paul,  Minn.— The  Bd.  of  Pub.  Wks.  has  ordered 
the  paving  of  Maria  Ave.  from  7th  to  Cherry  Sts. 
with  asphalt.     Estimated  cost,  $21,304. 

Neptune,  N.  J.—\\.  H.  De  Nyge,  Co.  Engr..  Long 
Branclj  writes  that  the  contract  for  conslrurtlng 
about  41/j  miles  grAvel  road  in  Neptune  (bids  op<-ned 
.."■i*,.!'^'  ""*  been  awarded  to  Frank  C.  Byram,  of 
Red  Bank,  N.  J.,  for  $15,407. 

.,.^°J.'"'^^1-  ^-  •^•— Bids  win  be  received  June  29  by 
the  Road  Com.  of  Co.  Bd.  Chosen  Freeholders  for  re- 
pairing portions  of  numerous  streets  in  Passaic 
County.     Jacob  Geroe,  Chmu. 

New  Brunswick,  N.  J. — Bids  will  be  received  July 
1  by  the  Co.  Bd.  of  Chosen  Freeholders  for  construct- 
ing stone  roads  in  Middlesex  Co.,  In  all  about  6  miles. 
Asbnry  Fountain,  Dlr. 

Harrison.  N.  J. — The  Common  Council  contemplates 
paving  with  brick  on  a  concrete  foundation,  a  portion 
of  Cleveland  Ave. 

Newark,  N.  J. — The  following  bids  for  grading  and 
paving  with  Telford  pavement  were  received  by  Bd. 
of  Chosen  Freeholders  June  11 — a,  excav.  per  cu.  yd  ; 
6,  Telford  paving  per  sq.  yd. ;  c,  totals : 

Grove  St.,  In  East  Orange,  Vallsburgh,  Irvlngton — 
P.  H.  Kernan  &  Smith,  Orange,  a,  30  cts. ;  b,  85  cts. ; 
c,  $20,459.  Geo.  Spottlswoode  &  Co.,  Orange,  a,  35 
cts.;   6,  79  cts.;  c,  $20,082   (awarded  contract). 

Hobarts  Gap,  in  Livingston  and  Milburn — Llght- 
hipe  &  Son,  Milburn,  a,  40  cts. ;  b,  65  cts. :  c.  $34,405 
(awarded  contract). 

Swamp  Road,  in  Caldwell  and  Livingston — J.  D. 
Murray,  New  Brunswick,  a,  45  cts. ;  6,  55  cts. ;  c, 
$44,424.  Wright  &  Llndsley,  Orange,  a,  35  cts. ;  6, 
;>5  cts.  :  c,  $40,424  (awarded  contract.  P.  A.  Mat- 
thews, Caldwell,  a,  35  cts. ;  b,  57  cts. ;  c,  $41,385. 

Dutch  Lane,  in  Caldwell — J.  D.  Murray,  New  Bruns- 
wick, a,  37  cts. ;  b,  57  cts. ;  0,  $23,518.  Francisco 
Bros.,  Little  Falls,  a,  35  cts.  ;  6,  55  cts. ;  c.  $22,517 
(awarded  contract). 

Bldgewood  Ave.,  In  Glen  Bldge — Wright  &  Llndsley, 
Orange,  a,  32  cts. ;  b,  60  cts. ;  e,  $9,216.  Francisco 
Bros.,  Little  Falls,  a,  35  cts. ;  6,  50  cts. ;  c,  $9,004. 
Osborn  &  Marcellis  Co.,  Montclatr,  o  35  cts. ;  b,  55 
cts.;  c,  $8,958   (awarded  contract). 

Local  press  reports  state  that  contracts  for  paving 
have  been  awarded  as  follows  :  To  the  Newark  Paving 
Co.,  800  Broad  St.,  3  streets — Avenue  C  with  granite, 
$11,373  ;  Dawson  St.  with  granite,  $10,227,  and  Mont- 
ciair  Ave.  with  brick.  $14,007.  To  Jas.  Seme,  800 
Broad  St..  Jay  St.  with  granite,  $0,851.  To  J.  lioose- 
jelt  Shan  ley,  Jersey  City,  for  17th  Ave.  with  granite. 

New  Brighton,  N.  T. — Bids  will  be  received  June  26 
by  Geo.  Cromwell,  Pres.  Boro.  Richmond,  for  furnish- 
ing material  for  regulating,  grading  and  repaying  with 
asphalt  block  on  concrete  foundation  portions  of  Rich- 
mond Terrace  and  New  York  Ave.  Engineer's  esti- 
mate, 10,200  sq.  yds.  asphalt  block  pavement,  l.CSO 
cu.  yds.  concrete.  Including  mortar  bed,  5,450  lln.  ft. 
bluestone  curbstone,  furnished  and  set,  etc. 

Albany,  N.  Y. — State  Engr.  Bond  announces  that  he 
has  awarded  the  following  contracts  for  Highway  Im- 
provement work  (bids  opened  June  8th  and  10th)  : 
Catskill  Turnpike  Rd.,  to  Chas.  H.  Queareau,  Baid- 
wlnsville,  $16,364 ;  Little  Falls-Dolgevillc  Rd..  Jos. 
Walker,  Mariners  Harbor,  $16,490;  Violet  Ave.  Rd., 
F.  Pldgeon,  of  Saugertles,  $20,879 ;  Geneva-Canan- 
daigua  Rd.,  H.  N.  Cowles,  of  Rochester,  $30,530 ;  Echo 
Lake-Pine  Bridge  Rd.,  McCabe  &  Duffy,  White  Plains, 
$27,384  ;  Yorktown  Heights-Putnam  (Jounty  Line  Rd. 
and  Pine  Brldge-Yorktown  Heights  Rd.,  Casey  &  Mur- 
ray, Rochester,  at  $47,000  and  $29,000  respectively : 
Bedford-Cross  River  Bd.,  Cross  Rlve'r-Turk  Rd.,  and 
Turk  Hill-Putnam  County  Line  Rd.,  to  Ganung  &  Hoyt, 
of  Katenah,  at  $40,810,  $27,634  and  $51,200  respect- 
ively; Newburgh-Campbell  Hill  Rd.  and  Chester- Vails 
Gate  Bd.,  to  the  Orange  County  Bd.  of  Superrs.,  at 
$64,450  and  $50,425  respectively. 

No  bids  we're  received  within  the  appropriation  for 
the  Town  Line  Extension  Rd.,  Park  Bridge  Rd.  and 
Fenton  Rd.,  all  In  Broome  County,  which  will  be  re- 
advertised  ;  also  Genesee  Turnpike  Rd.  In  Onondaga 
County,  Hamilton  Bridge  Rd.  and  Seneca  Turnpike  Rd. 
In  Oneida  County ;  also  Delaware  River  Rd.  In  Dela- 
ware County  and  Burr's  Mills  Rd.  In  Jefferson  County. 

Binghamton,  N.  Y. — Local  press  reports  state  that 
the  following  bids  were  received  June  9  for  paving 
with  brick  on  Fayette,  South  Depot  and  Clinton  Sts. 
and  I'rospect  and  Conklin  Aves. :  Arthur  D.  Osborn 
bid  the  same  on  all  streets,  as  follows— Using 
Whalen  wire  cut  brick.  $1.94  a  sq.  yd. ;  Whalen 
block,  $1.98 ;  Parke  wire  .  cut,  $1.97 ;  Porter  wire 
cut,  $1.97 ;  these  bids  were  for  broken  stone 
concrete ;  for  gravel  concrete  the  prices  are  8 
cts.  less  on  all  bids.  James  M.  Homer  bid  the  same 
on  all  streets ;  for  Parke  New  York  standard  brick, 
$1.93  for  gravel  concrete  or  $2.15  for  broken  stone 
concrete.  A.  L.  Wlliey's  for  Conklin  Ave. — Using 
Parke  New  York  standard  brick.  $2.20 ;  Syracuse 
standard  brick,  $2.07  ;  Coming  repressed,  $1.95  ;  Clear- 
field wire  cut,  $2.25  ;  Porter  wire  cut,  $2.01  :  Portfr 
block.  $2.10  ;  Porter  repressed.  $2.15  ;  these  bids  were 
for  broken  stone  concrete ;  for  gravel  concrete  the 
price  would  be  10  cts.  a  yard  less.  On  the  South 
Depot  and  Fayette  Sts.  and  Prospect  .\ve.  they  were — 
Parke  New  York  standard,  $2.15 :  Syracuse.  $2.03 ; 
Corning  repressed.  $1,91;  Clearfield  wire  cut.  $2.20; 
Porter  wire  cut,  $1.97  ;  Porter  block.  $2.03  ;  Porter  re- 
pressed, $2.10  :  for  gravel  concrete  the  prices  would  be 
10  cts.  a  yd.  less.  On  Clinton  St.  the  same  as  for  the 
previous  4  streets,  except  that  he  substituted  Corning 
wire  cut  in  place  of  Corning  repressed,  the  prices  be- 
ing $1.89  and  $1.79  a  yard.  The  present  Clinton  St. 
pavement  is  of  Coming  wire  cut  brick. 
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Plectamtville,  X.  T. — Bids  will  be  rewlvwj  by  W. 
8.  Moore.  Village  Clk..  until  June  27  for  graillng.  par- 
iag,  gnttering  and  curbing  Wheeler  and  Washington 
Ave». 

Canandainua,  S.  Y. — Messrs.  Brady,  Smith,  Suther- 
land and  Uopson  have  been  appointed  as  a  committee 
to  inquire  into  the  advisability  of  Improving  streets 
connecting  with  the  principal  roads  leading  into  the 
Tillage. 

aietu  falls.  X.  Y. — The  Mack  Manufacturing  Co., 
of  I'hiladeipbia,  Pa.,  is  reported  to  have  secured  the 
contract  to  supply  this  city  with  1,250,000  paving 
blocks  at  $31  per  thousand. 

Renttetacr,  S.  Y. — Bids  will  be  received  June  23  by 
City  Treas.  P.  J.  Gomph  for  ?105.U00  i)aving  bonds. 

Bids  will  be  received  July  3  by  Anthony  .1.  Hoog- 
kamp.  City  Clk.,  for  grading  and  paving  with  brick, 
granite  block,  asphalt  and  bituminous  macadam  wa- 
terproof pavement  and  setting  granite  curb  on  numer- 
ous  streets. 

Cincimnati,  O. — City  Engr.  Stanley  estimates  the 
cost  of  resurfacing  Race  St.,  from  4th  to  Liberty  Sts., 
with  asphalt  at  $1.75  per  sq.  yd.,  $6  a  cu.  yd.  for 
concrete,  and  BO  cts,  per  cu.  yd.  for  grading ;  total, 
f51,643.  Ue  also  estimates  the  cost  of  paving  with 
asphalt  on  May  St.,  from  Oak  to  Fern,  at  $15,091. 

BoicUHg  Green,  O. — It  Is  reported  that  the  Co. 
Comrs.  have  let  contracts  for  ¥52,223  worth  of  new 
stone  roads.  J.  B.  Luckey  secured  the  contract  for 
constructing  the  Stahl  Road  from  Bradner  to  Rising 
Sun,  and  the  Relnbolt  lioad  from  Rising  Sun  to  the 
Portage  Township  line.  The  Rogers  Road  from  Mill- 
bury  to  the  Woodvllle  Pike  will  be  built  by  Patterson 
Bros. 

Bids  are  wanted  July  2  for  grading,  draining,  mac- 
adamizing and  constructing  an  earth  or  dirt  road  bed 
adjacent  to  macadam  road  bed  on  portions  of  Elliott, 
Halsey  and  Napoleon  Roads.     B.  C.  Harding,  Co.  Aud. 

DrloKore,  O. — The  City  Council  has  adopted  a  reso- 
lution authorizing  the  City  Kngr.  to  prepare  plans, 
specifications  and  estimate  of  the  curb  cost  of  curbing 
and  paving  a  portion  of   Winter   St. 

Upper  Sandutkp,  O. — Press  reports  state  that  bids 
win  be  received  June  30  by  the  Co.  Comrs.  for  $36,000 
road  bonds. 

Tiffin,  O. — The  City  Council  on  June  8  authorized 
City  Engr.  C.  J.  Peters  to  prepare  plans  and  estimates 
for  paving  Hall  St.  with  brick  or  block,  on  stone  and 
gravel  foundations. 

XapoIeoM,  O. — D.  J.  Fox,  Co.  Aud.,  writes  that  con- 
tracts for  road  Improvements  (bids  opened  by  Co. 
Comrs.  June  12.  have  been  awarded  as  follows :  To 
John  Ryan,  of  Whltehouse.  O.,  tor  Washington  Town- 
ship Rd.,  $23,728  •.  D.  R.  McArthur  &  Co.,  Kenton,  for 
the  Damascus  Township  and  Richfield  Township  Rds., 
at  $9,091  and  $10,870  respectively ;  and  to  Harmon  & 
Baer,  Napoleon,  for  the  Napoleon  Township  Rd., 
$4,406. 

Dai/ton,  O.— Bids  are  wanted  July  14  for  curbing 
and  paving  with  brick  portions  of  Cincinnati  St.  and 
Wayne  Ave.  Approximate  quantities.  24,980  sq.  yds. 
paving,  11,200  fin.  ft.  straight  curbing,  etc.  Wm.  F. 
Miller,  Clk.  Bd.  Pub.   Service. 

Cleveland,  O. — Bids  will  be  received  July  8  by  the 
Bd.  of  Co.  Comrs.  for  Improving  portions  of  North 
Woodland  Boad  In  Orange  Township.  Julius  C.  Dorn, 
Clk. 

Porttmouth,  O. — Bids  will  be  received  July  7  by 
the  Bd.  of  Co.  Comrs.  for  furnishing  material,  repair- 
ing and  Improving  the  Portsmouth  and  Galena  Turn- 
plEe ;  also  raising  abutments  of  bridge  across  the 
cajial  at  Ohio  River  Road,  and  making  approach  ' 
thereto. 

Lorain,  O. — It  Is  stated  that  bids  will  be  received 
by  the  Bd.  Pub.  Service  until  July  10  for  paving  with 
brick  on  Pleasant  and  Bank  Sts.  and  3d  Ave.  J.  J. 
Mahoney,  Clk. 

Bryan,  O. — Bids  are  wanted  .Tuly  9  for  furnishing 
material  and  constructing  approximately  47,167  sq. 
yds.  of  brick  pavement,  together  with  the  necessary 
cnrbing  and  drainage  on  portions  of  5  streets.  J.  W. 
Hoke,  Village  Clk. 

Cleveland,  O. — It  is  stated  that  bids  are  wanted  by 
the  Bd.  of  Pub.  Service  until  July  9  for  paving  with 
asphalt  on  Cutler  and  Pleasant  Sts.  and  Crawford 
PI.      W.  J.  Sprlngborn,  Pres. 

PitUburg,  Pa. — The  City  Council  Is  said  to  be  con- 
sidering the  building  of  an  asphalt  plant,  at  a  cost 
of  about  $6,000. 

Vniontown,  Pa. — Brown  &  Coates,  of  Rochester, 
Pa.,  are  reported  to  have  secured  the  contract  to  pave 
with  brick  on  the  McClelland  town  road,  at  $8,151. 

Doylettown,  Pa. — -It  Is  stated  that  MIddletown 
Township  Intends  selling  $50,000  bonds,  for  the  pur- 
poae  of  macadamizing  15  miles  of  roads. 

Wanhinijton,  Pa. — The  Co.  Comrs.  are  reported  to 
be  contemj)latlng  the  Improving  of  42  miles  of  high- 
way, at  a  total  cost  of  $130,454. 

Sharon,  Pa. — See  "Sewerage  and  Sewage  Disposal." 

Lebanon,  Pa. — See  "Water." 

Shenandoah,  Pa. — This  Boro.  is  considering  the 
question  of  paving  about  6  squares  of  streets  with 
brick. 

DeadvDood,  B.  D. — The  City  Conncll  has  passed  a 
resolution  to  pave  on  Lee,  Main  and  Deadwood  Sts. 
and  a  portion  of  Sherman  St.,  possibly  with  brick. 

Jackton,  Tenn. — The  Novacullte  Paving  Co.,  St. 
Louis,  Mo.,  is  reported  to  have  secured  the  contract 
to  furnish  gravel  to  be  used  on  50  miles  of  Madison 
Co.  roads  at  96  cts.  per  ton  for  unscreened  gravel  and 
$1.08  for  screened  gravel. 

DalUu,  Tew. — It  is  reported  that  th«f  Co.  Comrs.  are 
about  to  offer  for  sale  $500,000  road  bonds. 

Salt  Lake  City,  Utah. — Bids  will  be  received  June 
26  by  the  Bd.  of  Pub.  Wks.  for  grading,  curbing  and 
paving  portions  of  State  St:  also  repairing  asphalt 
street  pavements.     Louis  C.  Kelsey,  City  Engr. 

Hampton,  Va. — Press  reports  state  that  bids  are 
wanted  July  1  for  $25,000  street  Improvement  bonds. 


Keurdan,  Wash. — The  building  of  the  Keardan  and 
Cedar  Canyon  Road,  at  a  cost  of  about  $5,000,  is  re- 
ported to  be  under  consideration. 

Portage,  Wis. — The  Com.  on  Finance  of  the  Coun- 
cil Is  considering  the  matter  of  purchasing  a  steam 
roller. 

ilontrcal.  Que. — Local  press  reports  state  that  the 
Barber  Asphalt  Paving  Co.,  of  N.  Y.  City.  N.  Y..  has 
secured  the  contract  to  repair  the  asphalt  pavements 
of  the  city  at  $1.91  per  sq.  yd.  ;  probable  total  cost, 
$25,000. 

POWER   PLANTS,  GAS   AND    El  tCTRICITY. 

Clayton,  Ala. — J.  D.  Williams.  Mayor,  writes  that 
bids  will  be  received  on  June  26  for  the  construction 
of  water  works  and  an  electric  light  plant. 

Huntsiille,  Ala. — See  "Electric  Railways." 

Montgomery,  Ala. — The  Citizens'  Light,  Heat  & 
Power  Co.  has  been  organized,  with  a  capital  of  $30.- 
000,  by  Alex.  Rice,  C.  L.  Ruth  and  others,  to  manu- 
facture and  sell  electricity  for  the  purpose  of  supply- 
ing light,  heat  and  power. 

Prescott,  Ariz. — Engineer  J.  G.  Girard  writes  that 
It  is  proposed  to  construct  an  electric  power  plant  In 
Cataract  Creek  for  operating  50  miles  of  railroad; 
probable  cost  of  work,  $2,000,000. 

Idaho  Springs,  Colo. — The  Continental  Electric 
Power  &  Irrigation  Co.  has  been  Incorporated,  with 
a  capital  of  $1,000,000,  by  Warren  A.  Haggott,  Wm. 
I'.  Cloiigh  and  Fred  G.  Shaffer,  to  build  a  reservoir  at 
the  headwaters  of  Clear  Creek,  near  Empire,  and  fur- 
nish water  power  for  mines  of  Clear  Creek  and  Gilpin 
Counties,  and  to  Irrigate  lands  In  Jefferson,  Adams, 
Weld  and  other  counties.  General  offices  to  be  at 
Idaho  Springs. 

Hartford,  Conn. — The  Eastern  Connecticut  Electric 
Power  Co.  has  been  organized  with  a  capital  of  $100,- 
000.  for  the  development  of  several  large  water  powers 
in  the  eastern  part  of  the  State,  with  a  view  to  sup- 
plying from  5,000  to  7,000-H.-P.  to  electric  light  and 
street  railway  companies  and  Industrial  plants.  F. 
A.  Jacobs,  Pres.,  Danlelson  ;  Thos.  C.  Perkins,  Secy., 
Hartford. 

Highfalls,  Oa. — The  Towaliga  Falls  Power  Co., 
with  Scaton  Grantland,  W.  J.  Kincaid,  Jas.  M.  Braw- 
ner,  and  others,  as  directors,  is  stated  to  have  applied 
for  a  charter.  The  company  proposes  converting  the 
water  power  at  Highfalls  into  electricity,  and  trans- 
mitting same  to  Grilfln  and  other  places.  Principal 
office  to  be  at  Highfalls. 

Edaardsvillc,  111. — The  City  Council  Is  stated  to 
have  voted  an  appropriation  of  $30,000  for  city  light- 
ing. The  question  will  be  submitted  to  a  vote  of  the 
people. 

Muncie,  Ind. — It  Is  stated  that  the  Muncle  Gas 
Light  Co.  Is  securing  bids  for  a  natural  gas  reservoir. 

Ft.  Wayne,  Ind. — The  Ft.  Wayne  Electric  Light  & 
Power  Co.  is  stated  to  have  purchased  the  rights  and 
privileges  of  the  General  Htg.  Co.,  of  Ft.  Wayne.  The 
latter  company  was  recently  organized  by  local  men, 
with  a  capital  of  $500,000,  to  construct  a  hot  water 
heating  plant. 

Fonda,  la. — W.  E.  Rosemond,  of  Independence,  la., 
Is  stated  to  have  made  a  proposition  to  establish  an 
electric  light  plant  and  flour  mill. 

Williams,  la. — A.  W.  Ross,  Town  Recorder,  writes 
that  it  was  voted  June  11  to  grant  a  20-year  electric 
light  franchise  to  F.  R.  Payne. 

Des  .Moines,  la. — Local  press  reports  state'  that  the 
Iowa  Light  &  Power  Co.  will  construct  6  hot  water 
heating  plants,  each  plant  to  cost  from  $25,000  to 
$50,000. 

Hopkinsville,  Ky. — The  City  Council,  on  application 
of  John  II.  Bell,  Jr.,  and  others,  has  passed  an  ordi- 
nance ordering  the  sale  of  another  electric  light  fran- 
chise. 

Lawrenceiurg ,  Ky. — It  Is  stated  that  water  works 
and  an  electric  light  plant  are  to  be  constructed  here. 

New  Roads,  La. — The  New  Roads  Electric  Light  & 
Power  Co.,  Ltd.,  of  New  Roads,  La.,  is  in  the  market 
for  all  machinery  and  material  for  an  electric  light 
plant  of  2,000  16  c.  p.  lamp  capacity.  Also  for  a 
pumping  plant  of  500,000  gallons  dally  output,  c.  1. 
water  pipe,  mains,  gate  valves,  hydrants,  etc.  For 
particulars,  plans  and  specifications,  address  W.  H. 
Fleming,  327  Hennen  Blag.,  New  Orleans. 

Huston,  La. — B.  F.  Thompson,  Mayor,  writes  that 
the  contract  for  Improving  the  water  works  and  elec- 
tric light  plant  was  not  let  on  June  10,  as  the  $20,000 
municipal  bonds  have  not  yet  been  sold  and  will  have 
to  be  disposed  of  before  the  Improvement  of  the  plant  Is 
undertaken.  The  city  would  like  to  figure  with  some 
contractor  In  position  to  use   bonds. 

yew  Orleans.  La. — The  Niw  Orleans  Rys.  Co.  and 
the  Colonial  Electrical  Corporation  have  submitted 
proposals  for  electric  lighting  and  power  work.  The 
former  proposes  to  furnish  and  maintain  409  arc 
lamps  In  underground  district  for  $90  per  annum  and 
2,218  lamps  in  overhead  district  for  $77.50  per  an- 
num (these  prices  being  In  accordance  with  a  sched- 
ule depending  on  the  number  of  lamps  used),  making 
a  total  of  $208,705.  It  figures  that  the  cost  to  the 
city,  if  operating  from  a  municipal  plant,  would  be 
$55  per  lamp,  and  allowing  $1,100,00(5  for  the  cost  of 
such  a  plant  and  5  per  cent,  for  interest  chariies  and 
7  per  cent,  for  depreciation,  the  cost  for  2,027  lamps 
would  be  $277,648,  $68,943  more  per  year  than  the 
railway  proposition.     Other  proposals  were  made  com- 

frehendlng  a  less  number  of  lamps  or  the  malntaln- 
ng  of  some  at  present  in  use.  The  latter's  proposi- 
tion covered  a  lighting  and  power  plant  at  a  cost  of 
$1,480,015  If  cypress  poles  are  used,  and  $1,.'!05,154 
If  pine  poles  are  used,  the  power-house  to  cost  $105,- 
76<J  and  the  equipment,  $405,800. 

Alexandria,  La. — Wm.  Polk,  of  Alexandria,  and  D. 
C.  Williams,  of  Chicago,  111.,  have  petitioned  the  City 
Council  for  a  franchise  for  a  gas  plant ;  probable  cost 
of  plant,   $30,000. 

Hagerstoirn,  MO. — The  Hagerstown  Light  &  Heat 
Co.  has  contracted  with  the  United  Gas  Improv.  Co., 
of  Philadelphia,  Pa.,  for  a  6-ft.  set  of  improved 
double  superheats  water  gas  apparatus,  etc.,  amount- 
ing to  about  $14,000. 


Everett,  Mass. — Chas.  Bruce,  Mayor,  writes  that 
the  contract  for  lighting  the  city  by  electricity  (bids 
opened  Apr.  24)  has  been  awarded  to  the  Maiden 
Electric  Co..  159  Devonshire  St.,  Boston,  at  $90  per 
yr.  for  2,000  c.  p.  arcs,  and  $15.50  per  yr.  for  25  c.  p. 
incandescents ;   total  amount  of  contract,  $17,038. 

Mansfield,  Mass. — The  citizens  are  reported  to  have 
voted  June  8  to  issue  $40,000  bonds  for  a  municipal 
lighting  plant.     Wm.  H.  Lyons,  Chmn.  Lighting  Coin. 

Ford,  MUh. — Bids  are  wanted  June  25  for  laying 
water  mains,  pipes,  etc.,  and  for  an  electric  light  sys- 
tem.    Geo.  Clark,  Village  Clk. 

Owosso,  Mich. — See   "Electric   Railways." 

Duluth,  Minn. — See  "Electric  Railways." 

Sauk  Rapids,  Minn. — The  Watab  Rapids  Power  Co. 
Is  reported  incorporated  to  dam  the  Mississippi  River 
and  develop  electrical  power.     A.  J.  Gillette,  I'res. 

Albert  Lea,  Minn. — The  Citizens'  Light  &  Fuel  Co. 
is  reported  incorporated,  to  install  a  gas  plant. 

ya^oo  City,  Miss. — Bids  will  be  received  by  the 
Mayor  and  Bd.  of  Aldermen  until  July  13  for  build- 
ing a  450-H.-P.  Scotch  marine  or  water-tube  bolleTs, 
200  and  100-Kw.  polyphase  alternators,  direct-con- 
nected to  compound  condensing  engines,  switchboard, 
arc  lamps,  transformers  and  pole  line  supplies.  B.  J. 
Poursine,  City  Clk. ;  Klrkpatrlck  &  Johnson,  Engrs., 
Jackson,   Miss. 

Yicksburg,  Miss. — It  is  stated  that  the  Vlckskurg 
By.  &  Light  Co.  will  expend  about  $200,000  in  hn- 
provements  and  extensions.  S.  S.  Bullls,  of  Natekez, 
and  S.  R.  Hughes,  of  Vlcksburg,  are  among  the  di- 
rectors. 

Omaha,  Neb. — A  press  report  states  that  W.  J.  C. 
Kenyon,  Mgr.  Union  Stock  Yards  Co.,  is  interested  in 
the  construction  of  a  power  plant  on  Platte  Rtvtr 
near  Fremont,  to  cost  about  $3,000,000. 

Port  Leyden,  N.  Y. — The  citizens  on  June  12  are 
stated  to  have  voted  to  contract  for  the  lighting  the 
streets  by  electricity  for  a  term  of  5  years.  A  com- 
pany has  been  formed  and  the  power  plant  will  We 
located  on  Moose  River  a  few  miles  from  this  place. 
The  company  will  light  both  Port  Leyden  and  Lyen 
Falls,  and  it  is  also  reported  that  they  will  build  a 
large  manufacturing  plant. 

Greene,  N.  Y. — The  Bd.  of  Village  Trus.  have  award- 
ed the  following  contracts  for  work  in  connection 
with  power  house  (bids  opened  June  8)  for  a  60- Kw. 
dynamo  to  Westinghouse  Electric  Co.,  Syracuse,  for 
$1,500;  two  lOO-H.-P.  fire  tube  boilers,  Watertown 
Engine  Co.,  Watertown,  $2,595,  and  for  other  equip- 
ment to  McKenzie,  Quarrier  &  Ferguson,  N.  Y.  City, 
for  $1,785. 

Niagara  Falls,  N.  Y. — The  Council  Is  stated  to  have 
granted  the  Niagara  Falls  Hydraulic  Power  &  Mfg. 
Co.  permission  to  construct  a  transmission  line  to  its 
new  manufacturing  district  at  the  North  End. 

Lumberton,  N.  C. — W.  Drummond  Marrow,  of  Char- 
lotte. N.  C,  Is  stated  to  have  secured  the  contract  for 
a  $10,000  electric  light  plant  for  Lumberton. 

Fayetteville,  N.  C. — The  Fayettevllle  Gas  &  Electric 
Co.  is  reported  Incorporated,  with  a  capital  of  $33,000. 
W.  A.  McKenny,  of  Washington,  D.  C.,  is  one  of  the 
incorporators. 

Wcldon,  N.  C. — Ladshaw  &  Ladshaw,  of  Spartan- 
burg, S.  C.,  are  stated  to  have  secured  the  contract 
for  the  survey  and  complete  development  of  Roanoke 
Rapids,  on  Roanoke  River,  near  Weldon.  About  20,- 
OOO-H.-P.  will  be  developed  to  be  used  to  drive  the 
street  cars,  lighting,  etc.,  for  Norfolk,  Va.,  and  will 
be  transmitted  to  that  city — a  distance  of  90  mileti 
from  Roanoke  Rapids. 

Mt.  Airy,  N.  C. — J.  A.  Hadley,  Mayor,  writes  that 
It  Is  proposed  to  construct  water  works  and  an  elec- 
tric light  plant,  at  a  cost  of  $55,000.  Contracts  will 
probably  be  let  about  July  15. 

Masontown,  Pa.— The  Masontown  Light,  Heat  & 
Power  Co.  is  reported  to  have  organized,  with  J.  V. 
Hoover,  Pres.,  and  W.  I.  Crawford,  Secy.  The  com- 
pany will  install  a  light  and  power  plant ;  capital, 
$10,000. 

Altoona,  Pa. — The  Inter-State  Constr.  Co.  and  tb* 
Arrowsmlth  Electric  Co.  are  reported  to  have  closed 
contracts  for  all  the  outside  work,  erection  of  poles, 
stringing  of  wires,  etc.,  for  lighting  Altoona  by  elet- 
trlcity.     Contract  reported  to  amount  to  $40,000. 

Untontown,  Pa. — The  Marchand  Electric  Light, 
Heat  &  Power  Co.,  of  Uniontown,  has  been  incorpo- 
rated, with  a  capital  of  $25,000. 

Pawtucket,  R.  I. — A  correspondent  writes  that 
there  Is  a  rumor  that  the  J.  &  P.  Coates  Thread  Co. 
will  build  a  conduit  for  about  a  mile,  and  bring  Its 
power  from  the  electric  light  plant,  and  discard  its 
present  steam  plant.  This  will  mean  a  large  addltteu 
to  the  present  electric  plant. 

Sisseton,  8.  D. — The  Fowler  Electric  Co.,  of  Morris, 
Minn.,  is  stated  to  have  secured  a  franchise  foi  an 
electric   light  plant. 

Nashville,  Tenn. — The  Council  has  passed  the  bill 
granting  the  Nashville  Steam  Htg.  Co.  a  condirit 
franchise. 

Houston,  Tex. — It  is  reported  that  the  Houston 
Lighting  &  Power  Co.  will  expend  about  $180,000  in 
Improvements. 

Marlin,  Tex. — B.  C.  Nettles,  of  Marlin,  writes  that 
he  and  J.  A.  Martin  have  secured  control  of  Brazos 
River  at  the  falls  and  sufficient  land  for  development : 
he  further  states  that  R.  D.  Parker  has  been  employed 
to  prepare  plans  and  estimates. 

Big  Stone  Gap,  Va. — Frank  Witt,  Town  Clk.,  writes 
that  it  was  voted  June  9  to  issue  $20,000  bonds  for 
constructing  electric  light  plant  and  Improving  the 
sewerage  system. 

Burlington,  Vt. — At  a  city  meeting  here  June  11 
It  was  voted  to  bond  the  city  for  not  exceeding  $150.- 
000,  to  establish  and  maintain  a  municipal  electric 
lighting  plant. 

Platteville,  Wis. — The  Plattevllle  Electric  Light  Co. 
is  stated  to  have  decided  to  remodel  Us  plant  and 
put  in  a  new  boiler  for  heating  purposes. 

Benton.  Wis. — The  citizens  are  stated  to  have  voted 

to  issue  $30,000  bond.s  for  an  electric  light  plant. 


June  20,  1903. 


h.2i"'^"'.^."'-,^T'"'  Private  Bills  Com.  Is  stated  to 
have  adopted  the  report  of  the  sub-com.  on  the  bill  to 
Incorporate  the  Ontario  &  Quebec  Power  Co  to  de° 
velop  20,000  U.-P.   at  Little   Chaudiere   by  building  a 

Whitby,  Ont.~-3oB.  White,  Town  CIlJ.,  writes  that 
a  large  number  of  ratepayers  are  interested  In  the 
construction    of    water    woks    and    an    electHo    li^ht 

KLECTRIC  RAILWAYS. 

s'e^'l^s'S?l?n^[S^y^l'r'c"!ae'  ^''^  ''''-'  "-  '>-^-^ 

fS,°^i^''-  Ca'—Press  reports  state  that  E.  Randolph, 
Hfi'v.tJ^''-'r"^  '"I  1^"^""^  Electric  Ry.,  has  applied' to 
the  City  Trus  for  a  franchise  to  Construct  a  single 
or  double  trackrailway  on  Badillo  St.,  and  that  bfds 
for  said  franchise  will  be- received  by   the  Bd    until 

Du'^saf"""*^""'    ^'^'•~^^^    "Sewerage    and    Sewage 

Monterey.   CaL—lt  is  stated  that  bids  will   be  re- 

^.n^ay^frat^hSi!^   '"■"'■  """'   ''"'^   "  for  a 'stre'lt 

B  ^S^    4n£re(es,    CoJ.—The    Los    Angeles    Interurban 
■     .  ■;.  ^'"i,^  capital  of  ?10.000,O00,  has  been  in- 
corporated by  Henry  K,   Huntington  and  associates. 
n.„  ?;?*  street   railway   franchises   have  been   sold   by 
the  City  Council  to  H.  T.  Hazard  and  M.  T.  Collins. 

Bealdaburg,  CoJ.— Articles  of  incorporation  of  a 
?f^nf>  ao'a "^/"l'":?!  company  have  been  filed,  capital 
Jl.OOO  000,  to  build  an  electric  railway  from  Santa 
Kosa  to  Sebastopol  and  Green  Valley,  and  from  Santa 
•^  ''i  I'etaluma,  and  from  that  city  on  to  a  point 
on  the  bay,  and  thence  by  ferry  steamers  to  San  Fran- 
cisco, and  also  to  give  Santa  Rosa  an  electric  street 
car  system.  Directors :  Thos.  Archer  and  Francis  Cut- 
ting, of  San  Francisco,  and  Frank  A.  Brush,  of  Santa 

WhitUer,  Cal.—A  franchise  for  an  electric  railway 
on  Hadley  St.  has  been  sold  to  the  Pacific  Electric 
SX:.£?-  /his  franchise  will  be  used  as  a  part  of  ths 
Whittier  terminus  of  the  interurban  road  now  under 
c»mstructlon  to  Whittier  from  Los  Angeles. 

Pomona  Cat— The  City  Trustees  have  authorized 
the  sale  of  an  electric  railway  franchise  in  Pomona, 
on  application  of  Stoddard  Jess,  representing  the  Bd 
of  Irade  s  electric  railway  committee.  The  Pacific 
Wectric  Railway  Co.  proposes  eventually  to  extend  its 
Los  Angeles-Monrovia  line  through  Azusa  and  Glen- 
d»ra  to  Pomona,  thence  to  Ontario  and  San  Ber- 
nardino. 

Lot  Arweles,  Gal.— It  is  reported  that  the  Pacific 
Hlectrlc  Railway  Company  contemplates  building  a 
branch  of  the  road  now  under  construction  to  Whit- 
tier, through  Olive  and  up  the  Santa  Ana  River  to 
Riverside  and  Corona,  a  distance  of  over  30  miles 

B.  P.  Clark,  Pres.  of  the  Los  Angeles-Pacific  R.  R. 
Co.,  Is  reported  to  have'  announced  that  the  horse  car 
line  now  operating  between  Santa  Monica  and  the 
Soldiers'  Home  will  be  changed  to  an  electric  railway. 

Denver,  Colo.— The  City  Council  has  passed  an 
ordinance  granting  a  franchise  to  the  Denver  &  North- 
western Ry.  Co. 

Tictor,  Colo. — A  franchise  has  been  granted  to  the 
Colorado  Springs  &  Cripple  Creek  District  Ry.  to  build 
tracks  and  run  cars  through  this  city. 

Stonington,  Conn. — The  Groton  &  Stonlngton  St 
Ry.  Co.  has  begun  to  make  preliminary  surveys.  The 
cempany  has  a  charter  to  construct  a  street  railway 
fr«m  New  London,  Conn.,  to  Westerly,  R.   I. 

Uiddletown,  Conn. — The  Middletown  St.  Ry.  Co.  has 
acqoired  franchises  to  build  various  additional  lines 
within  the  city  and  its  suburbs. 

DeKalb,  /«.— The  DeKalb  &  Southwestern  Electric 
Kr-  Co.  has  been  incorporated,  with  a  capital  of  S50,- 
»#•.  to  construct  an  electric  railway  from  DeKalb  to 
Steward,  with  branches  from  Steward  to  Chicago,  to 
Kock  Island  and  to  Cairo.  Incorporators  :  E  L  Titus 
of  Steward  ;   S.  D.  Frost,  of  Amboy,  and  others. 

Champaign,  III. — The  Danville,  Urbana  &  Cham- 
paign Railway  Company  is  to  -build  a  14-mile  exten- 
8IM  of  its  present  lines  at  once. 

.v'^*"?"'  '^}-7r^^'^  locations  are  about  completed  for 
the  Quincy  &  Southeastern  Electric  Ry.  Company,  and 
the  right  of  way  is  well  under  way.  The  company 
plans  to  begin  construction  work  at  once. 

Madison,  Ind.— The  ,Comrs.  have  granted  to  Yoder 
Hubbard  &  Romlnger,  of  Indianapolis,  a  franchise  and 
right  of  way  for  an  electric  line  from  Madison 
through  Jefferson,  to  the  Ripley  County  line. 

Decatur,  Ind. — A  franchise  has  been  granted  to  the 
Springfield  &  Ft.  Wayne  interurban  Ry.  Co.  to  operate 
through  the  county. 

7'erre  Baute,  Ind. — The  Terre  Haute  Electric  Co. 
Is  stated  to  have  decided  to  extend  to  Paris  and  Clin- 
ton. Stone  &  Webster,  of  Boston,  Mass.,  are  Gen 
Mgrs. 

Alexandria,  Ind. — The  Union  Traction  Co.  has  se- 
cured a  franchise  over  E.  Washington  St. 

Davenport,  la. — The  Tri-City  Ry.  Co.  plans  to  build 
a  6-miie  extension  this  season. 

Davenport,  la. — The  Davenport  &  Suburban  Ry.  Co. 
Is  stated  to  have  awarded  the'  International  Constr. 
Co.,  of  Detroit,  Mich.,  the  contract  for  constructing 
Its  line. 

Albia,  la. — M.  E.  Springer,  of  Des  Moines,  is  pro- 
moting a  company  to  build  an  electric  railway  from 
Albia  to  Buxton,  Uiteman,  Hocking,  Hilton  and 
Hynes. 

Cedar  Rapids,  la. — The  Cedar  Rapids  &  Iowa  City 
Rt.  &  Light  Co.  has  been  organized  for  the  purpose 
of  constructing  an  interurban  line  from  Cedar  Rapids 
to  Iowa  City,  a  distance  of  28  miles ;  capital,  $2,000,- 
000.  The  company  will  succeed  the  Cedar  Rapids, 
Iowa  City  &  Southern  Ry.  Stephen  J.  Dows,  Pres.; 
E.  E.  Pinney,  Secy. 


THE    ENGINEERING    RECORD. 

New  Orleans,  Lo.— Plans  have  been  drawn  bv  the 
house°'shon«  w'f,?-  ^'"i  ^?r  """"g'nK  the  CaiTa"  sf.  cSr 
!n?1,'„,,  P  "'"',  probably  be  erected  at  the  Canal  St. 
honJ  wm  ™™'  "8  f?<"-  blocks.  The  Arabella  t'ar 
louse   will   also   be   enlarged  and   the   Poland   St    car 

tcmplatlon  the  St.  Cliarles  extension  to  Audubon  Park. 
Bo««o»i/as«.— Bids    will    be    received   June   23    by 

M-nn^iVVoT,"/""',  '^"y     ^'•<'''»-    'or     $1,300,000    rapia 
transit  East  Boston  tunnel  bonds.  -ii^iu 

Worcra(cr  Mass.~The  Worcester  Consolidated  St. 
tYn,V.?„'"'l'"''i°  authorized  by  the  State  R.  H.  Comu. 
to,, make  extensions  to  its  line  in  Fitchburg 

Ihe  W'orcester  &  Southbrldge  St.  Ry  Co  has  se- 
tulfAf  f;a"ehlse  for  a  double^track  lo/ation  on  Stlf- 
widpn  Vi'.„°f''°°,*''',''™"°°  of  which  the  company  is  to 
widen  the  street  at  an  expense  of  $50,000. 

So««7i6rWi7c,  Mass.— The  Willlmantic  &  Southbrldge 
Le'irialaVnVe-  tn''^i„'""'°  authorized  by  the  Connecticut 
Slfomm  -I'lPo  Increase  its  capital  from  $50,000  to 
»ii  V'T  •,^'"'  P'''°  of  this  company  is  to  build  an 
h»,^"  -i,™',',''®^  V'o™  Willlmantic  through  North  Wind- 
ham, Chaplin  and  other  towns  to  Southbrldge 

Webster  Mass. — It  is  said  that  a  proposition  is  hp- 
ng  considered  by  street  railway  men  In  Webster  to 
lease  the  Southbrldge  branch  of  the  New  York  New 
Haven  &  Hartford  R.  R.  and  convert  It  Into  12  eiect?k 

Greenfield,  Mass.—lt  is  stated  that"  the  Greenfield 
fraci"?hir^su^1i'lr'^'-   ^'-  ^°-   -'"  build ^S^^Zs^'f 

Co'^T/^t- M'fct  ?n''t?rd°s  t*o  a"d°d^Tfo.m^i?e'='^- 
tension  to  its  present  line  and   to  Install  new   light 
Ing  generators  and   arc   lamps.      Frank   Van   Tuvl& 
co^mp'lfn/'    "'   ^'"■''"'    '""=''■■   *■■«   ««"■    =«8'°-   o"    thi 

Ialf'srSl*%"h''T''''"''  Marquette  City  &  Presque 
of  about  /mSVp^'"''?  '°  contemplation  the  construction 
ol  toentire^system."'"'  '™''  "'"'  ""'  ^««onstruction 
Ifonroe  Mich.~The  Ohio  &  Michigan  Traction  Co. 
has  been  incorporated  at  Monroe,  Mich.,  with  $1,650,- 
?rnm''^?  S'  ^""i?  Vt  company  proposes  to  build 
from  Toledo  to  Ann  Arbor,  Mich.  1  ll.  Class,  Pres. : 
Li.  a.  Austin,  Secy. 

Duluth,  Minn.— The  Northern  Power  Co.  and  the 
Duluth-Superior  Traction  Co.  have  entered  into  a  con- 
tract whereby  the  former  agrees  to  furnish  power  on 
or  before  July  1  1904,  for  the  opefatlon  of  the  street 
railway  system  in  the  two  cities.  Numerous  improve- 
ments are  planned  by  the  Trac.  Co.,  among  them  be- 
ing the  construction  of  a  50-ft.  addition  to  the  power 
house.  In  the  new  building  will  be  placed  a  1,000- 
H.-P.  engine.  In  addition  to  these  the  company  will 
?K?Ti''V?^  "'  *"'0  smaller  engines  of  600-H.-P.  and 
150-H.-P.  The  Improvements,  it  is  estimated,  will 
cost  about  $150,000. 

New  Brunswick,  N.  J. — The  Middlesex  &  Somerset 
Traction  Co.  has  secured  rights  of  way  for  a  line 
from  Metuchen  to  Plalnfield. 

Mount  Holly,  N.  J. — The  Burlington  County  Trac- 
tion Co.  IS  stated  to  have  secured  permission  to  eaulp 
the  Mount  Holly  St.  Ry.  with  electricity. 

Catskill,  N.  Y. — Preliminary  surveys  have  been  made 
for  the  Albany  &  Catskill  R.  R.,  and  notice  is  given 
that  application  has  been  made  by  the  company  for  a 
franchise  in  Bethlehem.  The  company  proposes  con- 
structing an  electric  railway  between  Catskfll  and  Al- 
bany, principally  along  Hudson  River.  John  M.  Shee- 
han,  of  Newburgh,  is  the  principal  promoter. 

Depew,  N.  Y. — The  Buffalo  &  Depew  Ry.  Co.  has 
secured  the  right  of  way  for  a  60-mile  extension  be- 
tween Buffalo  and  Rochester,  and  will  soon  be  in  the 
market  for  rails,  ties,  poles,  overhead  materials, 
power-house  equipment,  etc. 

Cortland,  N.  Y. — The  Cortland  County  Traction  Co. 
Is  stated  to  have  decided  to  extend  its  lines  from 
Homer  to  Little  York,  a  distance  of  about  5  miles. 

Penn  Yan,  N.  Y. — The  Lake  Keuka  &  East  Side  R. 
R.  Co.  desires  contractors  to  bid  upon  the  construction 
of  its  line.  It  will  be  an  electric  road  13  miles  long, 
with  an  extension  of  19  miles  in  Yates  and  Steuben 
Counties.  Address  Morris  F.  Sheppard,  Penn  Yan, 
N.  Y.,  or  Burke  &  Sheppard,  44  Pine  Street,  N.  Y.'  City. 

Altamont,  N.  Y. — The  Schenectady  Ry.  Co.  has  un- 
der consideration  the  running  of  a  branch  road  from 
its  main  line  between  Albany  and  Schenectady  to  the 
village  of  Altamont.  C.  C.  Lewis,  Ch.  Engr.,  Schenec- 
tady. 

Brooklyn,  y.  Y. — The  Bush  Terminal  R.  R.  Co.  has 
been  authorized  by  the  State  R.  R.  Comn.  to  build  a 
street  surface  railway  in  Brooklyn,  from  about  the 
39th  St.  Ferry  terminal  westerly  to  1st  Ave.  on  the 
bay  front ;  thence  to  65th  St.,  where  it  may  connect 
with  the  Long  Island   R.   R. 

Albuquerque,  N.  M. — O.  E.  Cromwell  has  secured  a 
franchise  to  build  an  electric  railway  in  Albuquerque. 

East  Liverpool,  O. — The  United  Power  Co.  is  pre- 
paring to  build  an  electric  railway  from  East  Liver- 
pool to  Lisbon  by  way  of  Little  Beaver  Valley. 

Akron,  O. — Engrs.  of  the  Akron-Alliance  Connecting 
Ry.  Co.  are  reported  to  be  making  surveys  for  the 
proposed  line.  The  road  will  touch  Suffleld,  Moga- 
dore.  New  Baltimore,  Marlborough,  Bolton  and  Alli- 
ance. 

Marietta,  0. — Surveys  have  been  completed  for  the 
Marietta,  Woodfleld  &  Barnsville  Electric  Ry.,  and  the 
work  of  securing  the  right  of  way  has  begun. 

Portland,  Ore. — The  Council  has  granted  the  fran- 
chise of  the  West  Side  &  Suburban  Ry.  Co.  authoriz- 
ing the  building  of  an  electric  standard-gauge  rail- 
way from  1st  and  Couch  Sts.  out  past  the  city  limits 
to  Hillsboro. 

Harrisburg,  Pa. — The  following  companies  have 
been  chartered,  with  John  Ilartwell  Hllfman,  Jr..  of 
Pittsburg,  Pres.  :  Spruce  Run  Street  Ry.  Co.,  'Z%  miles, 
capital  $15,000,  to  run  from  Ben  Avon  to  Bmsworth  ; 
Kllbuck  St.  Ry.  Co.,  5  miles,  capital  $30,000,  to  run 
from  Emsworth  via  Glenfleld,  Haysvllle  and  Osborne 
to  Sewickley  ;  Twin  Creeks  St.  Ry.  Co.,  3  miles,  cap- 
ital $18,000,  to  run  from  Sewickley  to  the  boundary 
line  of  Allegheny  and  Beaver  Counties ;  East  Bank 
St.  Ry.  Co.,  7  miles,  capital  $42,000,  to  run  from  the 
line  of  Allegheny  and  Beaver  Counties  via  Baden, 
through  Economy  Township. 
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,r,.Jl[S?i'''"i."'*'  r."—"^^^  Council  is  stated  to  have 
fion  Co.    ofTo'rk  ''  *  ^^'■'^''tsvlile  Trac- 

Trexlertown,  Pa.— The  Trexlertown  &  Alburtls  St. 
"y;,  Co-,  caplul  $18,000,  has  been  chartered  to  build 
a  J-mlle  line  from  Trexlertown  to  Alburtls.  H.  E 
Ahrens,   Reading,   Pres. 

Jlreeusburg  y'o.--The  Greensburg  &  Southern  Elec- 
tric Ry.  Co.  intends  to  extend  Its  line  from  Youns- 
w<wd  to  Weaver's  Old  Stand  and  thence  to  Mt.  Pleas- 

Houston,  Tex.—n  Is  stated  that  a  company  Is  soon 
to  be  incorporated  to  build  an  electric  railway  between 
Hoiistoii  and  Sylvan  Beach.  J.  O.  Ross.  C.  H.  Mllby 
and  H.  L.  duller,  of  Houston,  are  reported  Interested. 

Spokane.  Wash.— The  Spokane  Southern  Traction 
CO.  has  In  contemplation  the  construction  of  an  elec- 
tric railway  from  the  center  of  Spokane,  by  two  sep- 
arate city  routes  through  two  separate,  well-settled 
portions  of  the  city,  each  line  being  about  2%  miles 
long,  to  the  southern  suburbs.  The  road  would  then 
rji".,,''' /.southwesterly  direction  across  Moran  and 
Richland  Prairies  to  Shea's  Prairie,  a  distance  of  10 
or  12  miles.  Mark  F.  Mendelball,  of  Spokane.  Is  pro- 
moting the  project. 

Fairmont,  W  Va.—The  Fairmont  &  Clarksburg 
Electric  R.  R.  Co.  will  build  10  miles  of  additional 
lines   this  summer. 

Toronto,  Ont.— The  Dlrs.  of  the  Toronto  Ry.  Co. 
have  decided  to  Increase  the  power  plant  from  6,000- 
H.-P.  to  10,000-U.-P. 

RAILROADS. 

Marked  Tree,  Ark. — A  charter  has  been  granted  to 
the  Tyronza  &  St.  Francis  River  Ry.  Co.  to  construct 
a  line  from  a  point  west  of  Earl  to  Marked  Tree,  a 
distance  of  21  miles.  Directors:  E.  B.  Smith,  Geo. 
W.  Patterson,   and   others. 

Little  Rock,  Ark. — The  Little  Rock  &  Monroe  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  $500,000, 
,7,  ^■.r.^-J''^°^^'  of  Texarkana;  J.  A.  Rutherford,  of 
Pine  Bluff,  and  J.  E.  Cavanaugh,  of  Laplle,  to  build 
a  road  from  Laplle,  Ark.,  to  Monroe,  La.,  a  distance 
of  50  miles. 

Denver,  Colo. — Bids  will  be  received  until  June  30 
by  the  Ch.  Engr.  of  the  Colorado  Constr.  Co..  Rm.  717 
Majestic   Bidg.,   Denver,   for    constructing    a   railway 


tunnel  about  2%  miles  In  length,  through  the  Contf- 
nental  Divide,  60  miles  west  of  Denver,  together  with 
the  approach  cuts  and  the  embankments  required  at 
each  end  of  the  tunnel.     S.  T.  Smith,  Pres. 

Tallahassee,  Fla. — The  directors  of  the  Georgia. 
Florida  &  Alabama  R.  R.  Co.  are  stated  to  have  de- 
cided to  extend  its  line  south  from  Tallahassee  to 
Jacksonville;  also  from  Cuthbert,  Ga.,  to  Columbus, 
Ga.     J.  P.  Williams,  Pres.,  Savannah,  Ga. 

Fenton,  III. — The  Fenton  &  Thomson  R.  R.  Co.  baa 
been  incorporated,  with  principal  office  at  Chicago,  and 
a  capital  of  $400,000,  to  construct  a  line  from  a  point 
on  the  C,  B.  &  Q.  R.  R.  north  of  Fenton  to  a  point  on 
the  C,  B.  &  Q.  Ry.  south  of  Thomson,  III.,  a  distance 
of  about  12  miles.  Incorporators:  Henry  W.  Weiss 
Hinsdale,  111.;  Chester  M.  Dawes,  Chicago,  III.;  Jos. 
A.  Connell,  of  La  Grange,  111.,  and  others. 

Christopher.  III. — The  Christopher  &  Herrln  R.  R. 
Co.  has  been  incorporated,  with  a  capital  of  $10,000, 
to  construct  a  line  from  a  point  on  the  Illinois  Cen- 
tral R.  R.  near  Christopher  to  a  point  near  Herrln. 
Directors  :  Sidney  P.  Andrews,  Blewett  Lee,  F.  L.  De 
Lay  and  others,  .ill  of  Chicago.  Principal  office  In 
Chicago. 

Tupelo,  Miss. — A  construction  company  Is  reported 
as  being  formed  to  build  the  Helena,  "rupeio  &  De- 
catur R.  R.     W.  D.  Anderson,  Pres.,  Tupelo. 

Cape  Oirardeau,  Mo. — A  certificate  of  incorporation 
has  been  Issued  to  the  Cape  Girardeau  Terminal  Ry. 
Co.,  of  Cape  Girardeau,  wnlch  proposes  to  build  and 
maintain  a  railroad  from  a  connection  with  the  St. 
Louis,  Memphis  &  Southeastern  at  or  near  the  cross- 
ing of  the  Cape  La  Cruche  Creek,  into  and  through 
Cape  Girardeau :  capital,  $40,000.  F.  E.  Dewey,  F. 
E.  Burrough  and  J.  H.  Force  are  the  Incorporators. 

Cincinnati,  0. — Local  press  reports  state  that  the 
Pennsylvania  B.  R.  Co.  has  completed  plans  for  track 
elevation  in  eastern  part  of  city ;  cost  reported  to  be 
about  $1,500,000.  W.  H.  Brown,  Ch.  Engr.,  Philadel- 
phia, Pa. 

Ravenna,  O. — MacArthur  Bros.  Co.  will  sublet  por-  . 
tlons  of  Its  contract  on  the  new  line  of  the  Baltimore 
&  Ohio  R.  R.,  between  Ravenna  and  Cuyahoga.  O.,  as 
follows:  Steam  shovel  work,  340,000  cu.  yds.;  car 
work,  110,000  cu.  yds.,  and  33,000  cu.  yds.  of  rock 
work.     W.  G.  Sloan,  Supt,  Ravenna. 

Blackwell,  Okla.  Ter. — A  charter  has  been  granted 
to  the  Ft.  Smith,  Blackwell,  Wellington  &  Northwest- 
ern R.  R.  Co.,  with  a  capital  of  $1,000,000.  to  con- 
struct a  Hue  from  Ft.  Smith  n.  w.  through  the  Chero- 
kee and  Creek  Counties  to  Cleveland,  Okla.,  and 
through  the  Osage  and  Ponca  Reservations  to  Black- 
well.  Incorporators :  Residents  of  Blackwell  and 
Wellington. 

Philadelphia,  Pa. — Alex.  J.  Cassatt,  of  Philadel- 
phia, Pres.  Pennsylvania  R.  R.  Co.,  is  stated  to  have 
authorized  the  expenditure  of  about  $500,000  on  Im- 
provements in  the  50th  St.  freight  yard.  West  Phila- 
delphia, to  include  the  purchase  and  laying  of  about 
10  miles  of  new  track,  enlarging  the  yard,  construc- 
tion of  engine  houses,  shops,  transfer  station  and 
freight  house. 

Pittsburg.  Pa. — It  is  stated  that  additional  im- 
provements involving  an  expenditure  of  about  $750,- 
000  are  to  be  made  along  the  West  Penn  division  of 
the  Pennsylvania  R.  R.  during  the  present  year.  The 
plans  are  now  being  drawn  by  the  Eng.  Dept.  and 
provide  for  the  construction  of  a  number  of  bridges 
to  do  away  with  grade  crossings  in  many  of  ,  the 
smaller  towns  along  the  line.  W.  H.  Brown,  Ch. 
Eng.,   Philadelphia. 

According  to  press  reports  Jos.  Ramsey,  Jr.,  St. 
Louis,  Mo.,  I'res.  Wabash  R.  R.,  has  announced  that 
within  the  next  30  days  contracts  involving  the  ex- 
penditure of  $10,000,000  will  be  awarded.  The  con- 
tracts will  include  the  building  of  the  Greene  County 
line  from  Pittsburg  to  Belington,  W.  Va. ;  the  exten- 
sion to  tidewater,  the  line  from  Cumberland  to  Cherry 
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Bun,  and  the  Saw  Mill  branch  of  the  local  belt  line. 
The  contracts  for  structural  steel  for  the  llttsburg 
terminus  will  aUo  be  awarded  within  the  coming 
month. 

Uemfhit,  Tenn. — It  Is  stated  that  the  Illinois  Cen- 
tral R.  R.  will  within  the  next  thirty  daj-s  award  the 
contract  foi  bulldlns;  Its  cut-oft  between  fitters  and 
ijifc.  View,  south  o"f  Memphis :  estimated  cost  of 
work,  $150,000.  H.  C.  Wallace,  Ch.  Engr.,  Chicago, 
111. 

Ducnburg,  Temi.— The  Illinois  Central  R.  R-.Co.  Is 
reported  to  have  under  consideration  a  branch  line  to 
extend  from  Dyersbnrg  to  Hales  Point  and  to  Ripley, 
a  distance  of  50  miles.  David  Sloan,  Ch.  Engr.  of 
Construction.  Chicago,   ill. 

Vcrncii.  re*. — It  Is  stated  that  construction  will 
soon  begin  on  the  Vernon,  Roswell  k  El  Paso  B-_  K. 
The  surTCT  for  this  line  Is  now  being  made  from  \  er- 
non  to  Alamagordo,  N.  M.,  a  distance  of  about  iOO 
miles.  At  Vernon  the  road  will  connect  with  the 
Ulackwell.  Enid  &  Southwestern  branch  of  the  Frisco. 
and  at  Alamogordo  It  will  connect  with  the'  El  Paso 
line  of  the  Rode  Island. 

Ororacfoirn.  Tex. — The'  Missouri,  Kansas  &  Texas 
E.  R-  Co.  Is  locating  line  from  Georgetown  to  Austin, 
about  50  miles,  to  be  built  within  the  year.  J.  «. 
Petheram,    Ch.    Engr.,    Dallas. 

PhUlips,  Wit. — The  Phillips.  Kennan  &  Chippewa 
Falls  R  R.  Co.  has  been  Incorporated  to  run  from 
Phllllr-s  through  Price,  Taylor  and  Chippewa  Conn- 
ties  to  Chippewa  Falls,  about  17  miles.  The  conip.tny 
has  acquired  the  rliht-of-way  aud  properties  of  The 
I'hillips  *■  I.a  Crosse  Road,  from  Phillips  to  Kennan ; 
capital.  J25,000.  Incorporators :  John  S.  Maxwell, 
M.  A.  Hoyt,  and  others,  all  of  Milwaukee. 

Quebec,  Que. — According  to  press  reports  It  is  pro- 
posed to  extend  the  Grand  Trunk  Ry.  System  (J.  Hob- 
son  Ch  Engr..  Montreal)  through  Canada  to  the  I'a- 
clfic  Coast.  The  project  contemplates  the  organiza- 
tion of  a  separate  companv,  to  l>e  known  as  the  Grand 
Trunk  Pacific  Ry..  with  a  capital  of  JTS.OOO.OOO.  Un- 
der this  charter  there  will  be  built  a  line  3,800  miles 
long,  extending  from  Quebec  to  Port  Simpson,  on  the 
Pacific  Ocean,  with  several  branches. 

PUBLIC  BUILDINGS. 
Liltle  Rock,  Ark. — Bids  will  be  received  by  the  Bd. 
of  Trus.  of  the  State  Charitable  Institutions  at 
Laclede  BIdg..  Little  Rock,  until  July  7  for  building 
the  Insane  Asylum  Annexes  of  the  State  of  Arkansas. 
Appropriation,  Jl-10.000.  Bids  are  to  Include  heat- 
ing, lighting  and  plumbing.     John  H.  Page,  Secy. 

ratadena.  Cat. — Wm.  Croweli.  Yolo  Ave.  and  Yale 
St.,  is  stated  to  have  received  the  contract  for  erect- 
ing the  Baptist  Church,  for  $40,000. 

Son  Joac.  Col. — Frank  Davis.  36  S.  2d  St..  Is  stated 
to  have  submitted  the  lowest  bid  for  erecting  a  cot- 
tage for  the  Agnews  Hospital,  his  bid  being  $37,920. 

Ban  Francitco,  Cal. — See  "Sewerage  and  Sewage , 
Disposal." 

ToHHtville,  Cal. — It  is  reported  that  bids  will  be 
received  until  July  2  by  the  Directors  of  the  Vet- 
eran's Home  of  California,  at  320  Sansomc  St.,  San 
Francisco,  for  erecting  a  hosplwl  at  Yountvllle.  John 
F.  Sheehan,  Secy. 

Chicago,  III. — Plans  are  stated  to  have  been  ap- 
proved for  the  Englewood  Union  Hospital  to  be  erect- 
ed at  09th  St.  and  Stewart  Ave.,  Englewood.  The 
structure  will  be  a  3-story  brick  building ;  probable 
cost.  $120,000. 

De  Kalb,  III. — It  Is  stated  that  a  Home  for  De- 
pendent Old  People  will  be  erected  here,  at  a  cost  of 
$150,000.     I.  L.   Ellwood  is  reported  interested. 

Indianapolis.  Ind. — A  correspondent  writes  that  the 
Indiana  World's  Fair  Comn.  has  adopt'ed  plans  pre- 
pared bv  Wing  &  Maburin,  Pixlev-Long  Bidg.,  Ft. 
Wayne,  "for  the  Indiana  BIdg.,  to  be  built  at  the  St. 
Louis  Exposition,  and  that  bids  for  erecting  said 
building  wUl  be  received  until  July  14. 

Det  Molnet,  la. — Bids  will  be  received  June  25  by 
the  BIdg.  Com.  for  erecting  a  brick  and  stone  church 
at  12th  and  .Maple  Su.  C.  C.  Cross  &  Son,  Arehts., 
468  ti(jod  BIk. :  J.  W.  Day,  Chmn. 

Perry,  la. — Bids  will  be  received  July  1  by  the  Bd. 
of  I,lbrary  Trus.  for  erecting  a  library.  Sam.  E.  Car- 
rell,  Chmn.  BIdg.  Com. 

Ore»<on,  la. — The  Congregation  of  the  Methodist 
Church  Is  stated  to  have  decided  to  erect  an  edifice, 
to  cost  about  $35,000. 

Deniton,  la. — M.  J.  Collins,  Co.  Aud.,  writes  that 
the  contract  for  erecting  a  court  house  (bids  opened 
June  91  has  l>een  awarded  to  John  F.  Sparks,  of  St. 
Joseph,  Mo.,  for  $74,740. 

Augusta,  Me. — E.  C.  Stevens,  Supt.  Pub.  BIdgs., 
writes  that  the  contract  for  flrenroofing  and  refinlsh- 
Ing  3d  and  4tb  floors  of  South  Wing  of  the  State  Cap- 
itol (bids  opened  June  12)  has  beeu  awarded  to  Wood- 
burr  k,  I>elghton,  160  Devonshire  St.,  Boston,  Mass., 
for '$8,760. 

Boston,  I^a»».— Bids  will  be  received  June  24  by 
John  B.  Martin,  Penal  Instlt.  Comr.  for  electrical  con- 
struction :  also  furnishing  and  Installlne  3  horizontal 
tubular  boilers  and  connections  at  the  House  of  Cor- 
rection at  Deer  Island. 

Bids  will  tj«  received  June  23  by  Geo.  L.  Crocker, 
City  Treas.,  for  J50.000  Cabot  St.  bathhouse  bonds ; 
also  $50,000  North  End  bath-bouse  bonds. 

Marshall,  Mich.— Press  reports  state  that  bids  will 
be  received  July  8  by  G.  J.  Ashley  &  Co..  Chmn.  of 
the  BIdg.  Com.,  for  erecting  a  county  bouse,  to  cost 
$25,000. 

EmmHsburgh,  Md. — I<ocal  press  reports  state  that 
bids  will  be  received  abf>ut  July  1  for  erecting  a 
Sstory  brick  administration  building  for  the  St.  Vin- 
cent's Catholic  hospital,  to  cost,  according  to  reports, 
$125,000.  Rockwell  M.  Mllllgan,  Archt.,  St.  Louis, 
Ho. 

Farminoton,  Mo. — Bids  will  be  received  July  6  by 
the  Bd.  of  .Mgrs.  of  State  Hospital  No.  4  for  erecting 
a  2'A-8torv  administration  building.  H.  H.  Hohen- 
Khlld,  Archt. ;   Rolla   M.   P.   Cayee.   Secy. 

Rochester,  y.  Y. — It  Is  stated  that  the  Brick 
Church,  recently  destroyed  by  Are,  will  be  rebuilt. 
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Ravhrook,  K.  V.— Bids  will  be  received  July  1  by 
Howard  Townsend,  I'res.  Bd.  of  Mers.,  at  the  ofBce  of 
U  L.  Uelns,  State  .\rcht.,  In  the  Capitol.  Albany,  for 
erecting  dormitory  pavilion  and  connecting  corridors 
for  male  and  female  patients  :  also  solarium  for  fe- 
male patients,  lucluding  ventilating,  heating,  plumb- 
ing, gas-atting  and  electric  conduit  work,  at  the  N.  \. 
State  Hospital  for  Tuberculosis. 

Brooklyn,  N.  Y. — Bids  will  be  received  July  1  by  J. 
Edw.  Swanstrom,  Boro.  Pres.,  for  repairs,  alteratlon-s 
and  additions  to  plumbing  and  drainage  system ;  also 
ventilating  and  beating  systems  at  the  Kings  Co. 
Court  House. 

Bulfalo,  X.  Y. — It  is  stated  that  2  structures  will 
be  erected  at  Front  Ave.  and  Rhode  Island  St.  for  the 
Home  for  the  Aged ;  estimated  cost  of  both,  $100,000. 

Brooklyn,  K.  Y. — The  contract  for  erecting  and 
completing  boiler  house  and  disinfecting  plant  at  the 
Kingston  Ave.  Hospital,  Boro.  of  Brooklyn  (bids 
opened  June  9),  by  the  Dept.  of  Health,  N.  Y.  City, 
R  D.  Bell,  Ch.  Clk.,  has  been  awarded  to  Kelly  & 
Kelley,  45  E.  42d  St.,  for  $38,100. 

Sew  York,  N.  Y. — The  contract  for  erecting  a  dis- 
infecting station  on  pier  at  E.  132d  St.,  Boro.  of 
Bronx  (bids  opened  June  12)  has  been  awarded  to 
Wm.  H.  Wright  &  Son,  3d  Ave.  and  148th  St.,  for 
$7,158. 

Bids  will  be  received  July  1  by  John  W.  Brannan, 
Pres.  Bd.  of  Trus.,  Bellevue  and  Allied  Hospitals,  for 
erecting  a  Harlem  hospital  on  Lenox  Ave.,  136th  and 
137th    Sts.  ,  „     , 

Bids  will  be  received  June  25  by  the  Bd.  of  Park 
Comrs.  for  furnishing  material  and  erecting  pavilion 
In  Thos.  JeflFerson  Park. 

Bids  will  be  received  July  8  by  the  Dept  of  Bd.  of 
Health  for  furnishing  material  and  erecting  a  scarlet 
fever  pavilion  at  the  Willard  Parker  hospital.  Ernst 
J.   Lederle.  Pres. 

Bath.  K.  Y. — Press  reports  state  that  bids  will  be 
received  June  29  by  the  Co.  Comrs.  for  $25,000  court 
house   bonds. 

Cleveland,  O. — It  is  stated  that  bids  are  wanted 
July  1  for  completing  public  library  at  Wlllson  Ave. 
and  Marquette  St.  C.  D.  Williams,  Pres.  Pub.  Library 
Bd. 

Wilmington.  O. — Bids  will  be  received  June  30  by 
the  Library  Bd.  for  furnishing  material  and  erecting 
a  Carnegie  library.  W.  S,  Kaufman,  Archt,  Rich- 
mond, Ind. 

Delaware,  O. — Bids  will  be  received  Sel)t.  10  by  the 
Trus.  of  the  Gir's'  Industrial  Home  near  Delaware, 
for  installing  three  75-H.-P.  boilers  on  the  institution 
grounds.     Edwin  J.  Brown,  Clk. 

Cincinnati,  0. — Press  reports  state  that  bids  will  be 
received  July  15  by  the  Co.  Comrs.  for  $250,000  build- 
ing bonds. 

Kingfisher,  Okla.  Ter. — Bids  will  be  received  until 
July  8  by  Fred.  L.  Wenner,  Secy.  Bd.  of  World's  Fair 
Comrs.  at  Kingfisher,  for  erecting  the  Oklahoma  Build- 
ing at  the  La.  Purchase  Exposition  at  St.  Louis,  Mo. 

Itoseburij.  Ore. — Bids  are  wanted  June  27  for  com- 
pleting barracks  building,  hospital,  also  separate  bid 
for  laying  water  mains.  Delos  D.  Neer.  Archt. ;  W.  W. 
Elder,  Commandant  of  the  Oregon  Soldiers'  Home. 

Pittsburg,  Pa. — T.  D.  Evans,  Lewis  BIdg.,  Is  stated 
to  have  submitted  plans  for  a  2-story,  106x236-ft. 
Soldiers'  and  Sailors'  Memorial  Hall  to  be  erected 
here,  at  a  probable  cost  of  $600,000. 

Waco,  Tex. — Bids  are  wanted  July  1  for  erecting  a 
brick  jail.     G.  B.  Gerald,  Co.  Judge. 

Houston,  Tex. — Plans  and  specifications  will  be  re- 
ceived July  6  by  D.  D.  Bryan.  City  Secy.,  for  erecting 
2-8tory  brick  fire  engine  house,  cost  not  to  exceed 
$30,000. 

N'eicport,  Va. — The  First  Methodist  Society  is  re- 
ported to  be  preparing  to  erect  an  edifice,  to  cost  $20,- 
000.     Rev.  J.  Sidney  Peters,  Pastor. 

Milwavkee.  Wis. — The  Congregation  of  the  Sum- 
merfield  M.  E.  Church  is  stated  to  have  purchased  a 
site  at  Cass  St.  and  Juneau  Ave.  for  the  erection  of 
an   edifice,   to  cost  about   $05,000. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Los  Angeles,  Cal. — The  Pacific  Electric  Ry.  Co. 
(Geo.  B.  Plllsbury,  Ch.  Engr.)  will  erect  a  3-3tory 
hotel  on  Echo  Mountain ;  probable  cost,  $100,000. 

Washington,  D.  C. — Geo.  A.  Fuller  Co.,  of  New  York 
City,  Is  stated  to  have  received  the  contract  for  erect- 
ing an  8-story  apartment  house  at  Connecticut  Ave. 
and  M  St.  for  D.  C.  Phillips  ;  estimated  cost,  $400,000. 

Macon,  Oa. — .Frank  Gunn  will  erect  a  block  of 
brick  buildings  at  4th  and  Poplar  Sts.  at  a  cost  of 
$50,000. 

Johnson,  King  &  Co.  will  erect  a  candy  factory  at 
Poplar  St.,  to  cost  about  $25,000. 

The  Trus.  of  the  Masonic  Home  are  advertising  for 
plans  for  a  buildlDg,  to  cost  about  $40,000. 

Atlanta,  Oa. — It  Is  stated  that  bids  are  wanted 
June  29  for  erecting  a  15-story  brick,  stone  and  steel 
office  and  bank  building,  50x110,  lor  the  Fourth  Na- 
tional Bank. 

Macon.  Oa. — P.  E.  Dennis,  of  Macon.  Is  preparing 
plans  for  a  Science  building,  a  Y.  M.  C.  A.  building 
and  10  cottages  for  Mercer  University,  to  cost  In  all 
$30,000. 

Chicago,  III. — It  Is  stated  that  Wm.  Stevenson  will 
erect  a  S-story  brick  apartment  house  at  Lake  Ave. 
and  48th  Sts.,  at  a  cost  of  $85,000.  Arthur  Foster, 
Archt,  3903  Cottage  Grove  Ave. 

Henry  Sampson,  of  New  York  City,  Is  reported  to 
be  considering  the  erection  of  a  16-stOry  building  at 
21   Plymouth   Place ;   estimated -cost,  $500,000. 

Crawfordsville,  Ind. — It  is  reported  that  Elijah 
Clore  will  receive  bids  until  July  5  for  erecting  a 
flat,  containing  36  suites. 

Lebanon,  Ind. — Carson  &  Neal  are  reported  to  have 
accepted  plans  prepared  by  L.  H.  Gibson.  l,aw  BIdg., 
Indianapolis,  for  a  3story  store  and  office  building. 
and  will  receive  bids  for  erecting  said  building  until 
July  5. 

loica  Falls,  la. — It  Is  stated  that  L.  E.  Jones  will 
erect  a  residence,  to  cost  $30,000.  Smith  &  (iage,  of 
Des  Moines,  Arehts. 
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Lexington,  Ky. — Kkhards,  McCarty  &  Bulford.  of 
Columbus,  O.,  are  stated  to  have  received  the  contract 
for  erecting  the  .¥40.000  y.  .VI.  C.  A.  building  here. 

Croiclcy,  La. — C.  Lewis  Wilson,  of  Beaumont,  Tex., 
is  reported  to  have  been  selected  to  prepare  plans  for 
a  4-story  hotel  to  be  erected  here,  at  a  cost  of  $05,000. 

ycic  Orleans,  La. — See  "Electric  Railways." 

Springflehl,  Mass. — A.  A.  &  S.  T.  Ball  are  arrang- 
ing to  build  a  4-stoiy  brick  and  stone  apartmetit 
house,  60x250  ft.,  on  State  St.  Architect,  W.  B. 
Held,  of  Holyoke. 

McBrides,  Mich. — Haug  &  Scheurman,  of  Saginaw, 
W.  S.,  have  prepared  plans  lor  a  business  block  for 
V.  Neff  &  Son,  of  McBrides. 

Bay  City,  Mich. — Clark  &  Mungev,  of  Bay  City,  are 
preparing  plans  for  a  building  lor  the  Bay  City  Club. 
It  will  be  50x80  It,  3  stories,  of  brick  and  stone  ; 
steam  heat,  slate  roof,  and  cost  $25,000. 

Detroit,  Mich. — The  Guaranty  Fund  Trust  Co.  is 
stated  to  have  had  plans  prepared  for  a  3-story,  78x 
96-lt.  brick  building  to  be  erected  at  Grand  and  6th 
Aves. 

Auburn,  N.  Y. — The  plans  of  Wilkinson  &  Ma- 
gonigle,  of  New  York  City,  are  stated  to  have  been 
approved  lor  the  City  Club  building ;  estimated  cost, 
$30,000.     John  D.  Teller,  Pres. 

Cincinnati,  O. — Patrick  Farrell,  of  Cincinnati,  Is 
stated  to  have  received  the  contract  for  erecting  the 
warehouse  lor  the  Baltimore  &  Ohio  Southwestern 
R.    H.,  lor   $135,000. 

Philadelphia,  Pa. — The  Elks  of  this  city  are  re- 
ported to  be  considering  the  erection  of  a  building  at 
1320  Arch   St. ;  probable  cost,  $200,000. 

Pittsburg,  Pa. — It  is  stated  that  bids  are  being  re- 
ceived bv  Geo.  A.  Fuller  Co.,  New  York  City,  lor  the 
sub-contract  work  on  the  Wabash  Terminal  and 
Passenger  Station  to  be  erected  at  Liberty  Ave.  and 
Ferry  St.  The  sub-contract  work  will  be  on  steel 
construction,  brick,  marble  and  stone,  woodwork, 
decorating  and  lurnishing ;  estimated  cost  of  struc- 
ture,  $1,750,000.  ^  ,  ^  ^   ^ 

A.  &  S.  Wilson  Co.,  541  3d  Ave.,  is  reported  to 
have  received  the  contract  lor  erecting  the  8-story 
warehouse  at  Ross  St.  and  3d  Ave.  lor  the  Bally-F'ar- 
rell  Mfg.   Co. ;  estimated  cost  $225,000. 

Spokane,  Wash. — Cutter  &  Malgram,  Exchange 
Bldg.,  have  prepared  plans  lor  a  brick  building  lor 
J.  P.  Groves,  to  cost  $24,000. 

Moundsrille.  W,  Va. — It  Is  stated  that  bids  are 
wanted  July  7  lor  erecting  a  3-story  brick  and  stone 
bank,  store  and  office  building,  60x100  It  Address  C. 
A.   Showacre. 

Milwaukee,  Wis. — It  Is  stated  that  the  Northwest- 
ern National  Insurance  Co.  (Allred  James,  Pres.)  will 
erect  an  office  building  at  Wisconsin  and  Jackson 
Sts. ;  probable  cost,  $50,000. 

La  Crosse,  Wis. — The  Bd.  ol  Dir.  ol  the  La  Crosse 
Theater  Assoc,  are  stated  to  havS  decided  to  rebuild 
the  La  Crosse  Theater ;  probable  cost,  $30,000. 

SCHOOLS. 

San  Francisco,  Cal. — See  "Sewerage  and  Sewage 
Disposal." 

Ft.  Collins,  Colo. — A.  M.  Hawley,  Secy.  State  Bd.  of 
Agriculture,  writes  that  new  bids  will  be  received 
about  July  15  lor  erecting  an  irrigation  engineering 
building  at  the  Agricultural  College. 

Indianapolis,  Ind. — John  B.  Cleland,  Bus.  Dir. 
School  Comrs.,  writes  that  the  contract  lor  erecting  a 
school  on  Senate  Ave.  and  Walnut  St  (bids  opened 
June  11)  has  been  awarded  to  J.  A.  Schumacher  Co., 
ol  Indianapolis,  tor  $22,750. 

The  Physio-Medical  College  Assoc,  is  having  plans 
prepared  lor  a  college'  building  and  hospital  to  be 
erected  at  Alabama  and  North  Sts. ;  estimated  cost, 
$100,000   and   $40,000    respectively. 

Franklin,  Ind. — Ail  bids  for  erecting  the  Franklin 
College  Library  have  been  rejected,  being  in  excess  of 
the  estimated  cost,  $20,000.  New  bids  will  be  sub- 
mitted. 

Center  Point,  la. — It  is  stated  that  bids  are  wanted 
by  the  Bd.  ol  Bduc.  until  July  1  lor  erecting  a  brick 
school.     F.   StaufTer,  X'res. 

Humboldt,  Minn.— Allan  Black  &  Co.,  ol  Minneap- 
olis, are  stated  to  have  submitted  the  lowest  bid  lor 
ventilating  and  heating  the  high  school,  their  hid  being 
$6,595, 

Virginia,  Minn. — Parmelee  &  Son,  ol  Iron  Mountain, 
Mich.,  are  stated  to  have  been  selected  to  prepare  ■ 
plans  for  a  high  school  to  be  erected  here,  at  a  cost 
of  $60,000. 

Hoboken,  N.  J. — Press  reports  state  that  bids  will 
be  received  June  24  by  the  School  Authorities  lor 
$30,000  school  bonds. 

Brooklyn.  N.  Y. — Bids  will  be  received  June  29  by 
C.  B.  .L  Snyder,  Supt  School  BIdgs.,  N.  Y.  City,  for 
installing  electric  light  wiring,  fixtures  and  electric 
bell  system  In  School  No.  119  ;  also  ventilating  and 
heating  apparatus  and  alterations  in  School  No.  84 ; 
also  sanitary  work  in  School  No.  123. 

Long  Island  City.  N.  Y. — Bids  will  be  received  June 
29  by  C.  B.  J.  Snyder,  Supt.  School  BIdgs.,  N.  Y.  City, 
for  erecting  an  addition  to  School  No.  57,  Boro. 
Queens. 

Neto  Brighton,  N.  Y. — Bids  will  be  received  June  29 
by  C.  B.  J.  Snyder,  Supt  School  BIdgs.,  N.  Y.  City, 
for  erecting  School  No.  26,  Boro:   Richmond. 

Yonkers.  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Educ.  until  June  22  for  erecting  a  lOroom  school  on 
Park  Hill  Ave.  H.  W.  Bertholf,  Chmn.  Com.  on 
Architecture. 

New  York.  N.  Y — Bids  will  be  received  June  23  by 
Alrick  II.  Man,  Chmn.  Executive  Com,,  Normal  Col- 
lege, for  repairs  and  alterations  to  the  Normal  Col- 
lege buildings. 

Bids  will  be  received  June  29  by  C.  B.  J.  Snyder, 
Supt.  School  BIdgs..  for  sanitary  work  in  Schools  No. 
19  and  32.  Boro.  Bronx :  also  lor  erecting  addition 
to  the  Truant  School  on  21st  St,  Boro.  .Manhattan. 
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Barberton,  0. — W.  (j.  High,  Clk.  Bd.  Kduc,  writes 
that  It  was  voted  May  J'j  to  Issue  $40,000  bonds  for 
electing  a  school. 

Troy,  O. — Chas.  T.  Itamsells,  City  Aud.,  writes  that 
It  WHS  voted  June  lU  to  erect  a  school,  to  cost  $30,000. 

i  oungstown,  0. — Kids  will  be  received  July  G  by 
I  he  lid.  of  Educ.  for  jiIumblDg  and  sewer  work  at  the 
.Shelby,  South  Ave.  and  Oak  St.  school.  W.  N.  Ash- 
baugh,   C'ik, 

M  ilmington,  O. — Bids  are  wanted  July  11  for  erect- 
ing a  .school  in  feuterville.  W.  D.  Jarrell,  Clk.  Bd. 
of  l-duc. 

i^pringfteW,  O. — Bids  are  wanted  July  G  for  fur- 
nishing material  and  repairing  the  Lagonda  school. 
Uobt.  C.  Gotwald,  Archt. ;  Oliver  H.  Miller,  Clk.  Bd. 
of  J'Muc. 

ritUburg,  Pa. — Bids  will  be  received  June  29  by 
the  Bd.  of  Ednc.  for  erecting  fireproof  addition  to 
school  in  37th  Ward.  Address  F.  i^ihrer.  Secy.,  Bax- 
ter   St.,    Wilkinsburg   Station,    Pittsburg. 

Bids  are  wanted  June  29  for  ?4S,000  school 
bonds.  Address  F.  C.  Fuhrer,  105  Baxter  St.,  Station 
D,   llttsburg. 

Uoryanza,  Pa. — Bids  will  be  received  June  23  by  A. 
G.  Harper,  Chmn.  of  Bldg.  Com.  for  erecting  a  girls' 
building  at  the  Pennsylvania  Reform  School,  at  Mor- 
ganza. 

Columbia,  Pa. — C.  Emlen  Urban,  of  Lancaster,  Is 
preparing  plans  for  a  ?25,000  school  for  Columbia. 

UenterviUe,  S.  Dak. — It  is  stated  that  bids  are 
wanted  by  the  Bd.  of  Educ.  until  June  25  for  erecting 
a  school.  W.  K.  Parsons  &  Son  Co.,  Archts.,  Ues 
Moines,   la. 

Uemphis,  Tenn. — The  Bd.  of  Educ.  has  voted  to 
conati-iict  2  schools,  to  cost  .f22,000  and  .$22,500  re- 
spectively.    Architect,   W.  C.  Jones,  260  2d  St. 

Humboldt,  Tcnn. — The  citizens  are  stated  to  have 
voted  to  issue  $28,000  bonds  for  the  erection  of  a 
Normal   School. 

t^ltokanc.  Wash. — School  Dist.  No.  81  has  ordered 
plans  for  addition  to  McKinley  School ;  cost,  $35,000. 
Architect,  L.  L.  Hand,  Uookery  Bldg. 

Grafton,  W.  Va. — The  citizens  are  stated  to  have 
voted  to  erect  a  school  on  the  west  side,  to  cost 
$35,000. 

Triadelphia,  W.  Va. — Bids  are  wanted  June  29  for 
erecting  a  school  at  Leatherwood,  Trladelphla  Dlst., 
including  stone,  brick,  slate  roofing  and  steel  ceiling. 
Chas.  l>.  .Mccarty,  Itielly  Bldg.,  Wheeling;  N.  N.  Her- 
vey.  Pres.  Bd.  of  Educ. 

iladison.  Wis. — It  is  stated  that  plans  are  being 
prepared  for  a  Chemistry  building  for  the  University 
of    Wisconsin ;    estimated    cost,    $100,000. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

San  Francisco,  Cal. — The  Bd.  of  Wks.  Is  stated  to 
have  awarded  contracts  as  follows  for  the  coming 
year  :  J.  G.  Harney,  for  sweeping  in  the  1st,  2d  and 
4th  districts,  at  99  cts.  for  flrst-class  streets  In  the 
1st  district  and  35  cts.  in  classes  2  to  7  ;  In  the  2d 
dlst.,  32  cts.  per  1.000  sq.  yds.,  and  in  the  4th  dist., 
39  cts.  For  sprinkling  In  the  same  districts,  22"^  cts. 
per  1,000  Un.  ft.  In  the  3d  dlst,  Peter  and  Felix 
Mcllugh  for  sweeping,  at  25  cts.  per  1.000  sq.  yds.  In 
sprinkling  dists.  Kos.  1  and  2,  Gray  Bros.,  at  27  cts. 
per  1,000  I  In.  ft. 

Bridgeport,  Conn. — It  is  stated  that  a  Are  on  June 
4  destroyed  the  rendering  plant  of  the  Plumb  &  Win- 
ton  (!o.  and  the  garbage  reduction  plant  of  the  Con- 
necticut Abattoir  &  Oil  Co. 

Burlington,  la. — Local  press  reports  state  that  the 
Council  will  provide  for  a  levy  of  one  mill  to  be  de- 
voted to  the  erection  of  a  garbage  crematory. 

(Jreat  Falls,  Mont. — Bids  are  wanted  July  6  for 
furnishing  f.  o.  b.  cars  one  2-horse  street  sweeper.  W. 
H.  Smith,  City  Clk. 

New  Brighton,  S.  I.,  N.  Y. — -Bids  will  be  received 
June  26  by  Geo.  Cromwell,  Pres.  Boro.  Richmond,  for 
furnishing  material  and  labor  required  for  the  trans- 
portation of  ashes,  garbage  and  light  refuse  In  the 
Boro.    Richmond. 

Long  Island  City,  L.  I.,  JJ.  Y. — The  Mayor  has  ap- 
proved a  resolution  authorizing  the  issue  of  $23,450 
corporate  stock  for  the  acquisition  and  construction 
of  new  stock  and  plant  for  the  Bureau  of  St.  Clean- 
ing in  the  Boro.  of  (jueens. 

Buffalo,  jV.  Y. — The  Com.  on  Sanitary  Measures  of 
the  Bd.  of  Aldermen  on  June  13  voted  to  award  the 
contract   for   the    collection    and    disposal   of    ashes, 

farbage   and   refuse   to   the   Buffalo   Sanitary   Co.   for 
104,000. 

Martina  Ferry,  0. — The  Bd.  of  Health  is  stated  to 
have  decided  to  recommend  to  Council  the  construction 
of  a  garbage  crematory. 

Dayton,  0. — Bids  are  wanted  June  26  for  sprinkling 
portions  of  Sunset  Ave.  and  Jasper  St.  Wm.  P. 
Miller,  Clk.  Bd.  of  Pub.  Service. 

Pittsburg,  Pa. — Bids  are  wanted  June  24  for  the 
collection,  removal  and  disposal  of  garbage,  offal,  dead 
animals,  etc.,  from  July  1,  1903,  to  Jan.  31,  1904. 
Harry  Moore,   Dir.   Dept.  of  Pub.  Safety. 

GOVERNMENT  WORK. 

San  Francisco.  Cal.-  Jas.  Campbell.  Flood  Bldg.,  has 
secured  the  contract  for  constructing  brick  quarters 
for  officers  and  an  additional  building  for  the  general 
hospital,   at  the  Presidio  of    San   Francisco. 

Waterbury,  Conn. — Bids  will  be  received  by  Jas. 
Knox  Taylor,  Superv.  Archt ,  Treas.  Dept.,  Washing- 
ton, D.  C.,  until  July  16  for  construction  (excepting 
heating  apparatus,  electric  wiring  and  conduits)  of 
the  U.  S.  Post  Office  at  Waterbury. 

Washington  Barracks,  D.  C. — Capt.  John  Stephen 
Sewell,  Acting  Q.  M.,  U.  S.  A.,  writes  that  contracts 
have  been  awarded  as  follows  (bids  opened  Apr.  30)  ; 
For  Portland  cement  to  S.  Dana  Lincoln  and  the  Atlas 
Portland  Cement  Co.,  of  New  York,  N.  Y.,  at  $1.89  and 
$1.97  per  bbi.  respectively ;  building  and  concrete  sand 


andjiravel,  to  Columbian  Natl.  Sand  Dredging  Co.,  at 
$1.2o  per  en.  yd. ;  to  Cranford  Paving  Co.,  for  grad- 
ing, $32,000 ;  for  roads  to  the  Brcunan  Constr.  Co., 
$40,000;  for  sidewalks,  Colburn  I'avlng  Co.,  $5,950; 
and  for  a  sewerage  system,  a  drainage  system  and  a 
water  supply  system  to  B.  J.  Hannon,  at  $15,934, 
$3,125  and  $16,380  respectively.  Contractors  of 
Washington,   D.  C,  unless  otherwise  mentioned. 

Jacksonville,  Fla. — R.  G.  Ross*  of  Jacksonville,  Is 
stated  to  have  submitted  the  lowest  bid,  at  $164,062, 
for  the  construction  of  a  training  wall  In  St.  Johns 
River  under  the  project  of  obtaining  u  water  way  24 
ft.  deep  from  Jacksonville  to  the  Ocean.  Bids  opened 
by  Capt.  F.  R.  Shunk,  Corps  Engrs.,  U.  S.  A.,  June  9. 

Rosafork,  Idaho. — Bids  will  be  received  July  23  by 
the  Comrs.  of  Indian  Affairs,  Dept.  of  Interior,  Wash- 
ington, D.  C,  for  furnishing  material  and  construct- 
ing stone  dormitory,  mess  hall,  employees'  quarters, 
school  building,  laundry ;  also  water  and  sewer  system 
at  the  boarding  school,  Ft.  Hall  Agency.  For  fur- 
ther Information  apply  to  A.  J.  Caldwell,  U.  S.  Indian 
Agent,  Rossfork. 

Paducah,  Ky. — The  following  bids  were  opened  in 
Washington,  D.  C,  June  11  for  constructing  an  exten- 
sion to  U.  S.  Post  Office  at  Paducah  :  W.  II.  Bailey, 
Henderson,  $57,709 ;  Geo.  Moore  &  Son.  Nashville, 
Tenn.,  $59,890;  Chamblln  &  Murray,  Paducah,  $63,- 
375 ;  Forbes  Mfg.  Co.,  Uopkinsville,  $05,800 ;  Congress 
Constr.  Co.,  Chicago,  III..  $68,943. 

The  following,  are  the  lowest  bids  opened  In  Wash- 
ington, D.  C,  June  9  for  ventilating  and  heating  the 
U.  S.  Post  Office  at  Paducah :  C.  R.  Watts  &  Co., 
Louisville,  $3,387;  J.  O'Donnell,  Evansville,  $4,370, 
and  J.  B.  Coulson,  Paducah,  $4,403. 

Annapolis,  Md. — Bids  are  wanted  June  24  for  a 
chapel,  also  officers'  quarters,  at  the  U.  S.  Naval 
Academy,  Annapolis.  Ernest  Flagg,  Archt.,  35  Wall 
St.,  New  York,  N.  Y. ;  U.  C.  Taylor,  Ch.  Bureau  of 
Navigation,  Navy  Dept.,  Washington,  D.  C. 

Ft.  Snelling,  Minn. — Geo.  J.  Grant,  61  E.  0th  St., 
St.  Paul,  is  stated  to  have  secured  the  contract  for 
constructing  the  post  exchange  at  Ft.  Snelling,  for 
$26,881. 

St.  Paul,  Minn. — The  following  bids  were  opened  In 
Washington,  D.  C,  on  June  10  for  alterations  to  the 
U.  S.  Custom  House  at  St.  Paul  :  Butler  Bros.,  $25,- 
000;  P.  M.  Hennessey,  $35,675;  J.  W.  Mills,  $42,392; 
T.  Riordon,  $36,431 ;  J.  A.  Donohue,  $30,387 ;  Louis 
Langer,  $35,700;  Congress  Constr.  Co.,  Chicago,  111., 
$37,583.  Bidders  of  St.  Paul,  unless  otherwise  men- 
tioned. 

Jefferson  Barracks,  Mo. — Bids  will  be  received  July 
8  by  John  W.  Pullman,  Ch.  Q.  M.,  for  installing 
shower  baths  In  both  barracks  and  guard  house,  and 
making  necessary  sewer  connections  therefor. 

Jefferson  Barracks,  Mo. — Capt.  W.  C.  R.  Colquhoun, 
Q.  M.,  U.  S.  A.,  of  St.  Louis,  writes  that  all  bide  re- 
ceived June  10  for  Improving  the  water  supply  at 
Jefferson  Barracks  have  been  rejected. 

Ft.  Missoula,  Mont. — The  following  bids  are  report- 
ed to  have  been  opened  .Tune  6  by  Col.  Geo.  E.  Pond, 
Ch.  Q.  M.,  at  St.  Paul,  Minn.,  for  the  construction  of 
(a)  water  works  and  (6)  sewerage  system  at  Ft.  Mis- 
soula: Missoula  Mercantile  Co.,  a.  $11,840;  b,  $9,730. 
Louis  Johnson,  Helena,  a,  $10,909;  b,  $7,309.  Allan 
Black,  St.  Paul,  Minn.,  a,  $9,988 ;  6,  $6,698,  or  $16,500 
for  both. 

Bids  are'  wanted  June  24  for  house  connections  and 
Installing  interior  plumbing  in  buildings ;  also  for 
constructing  wooden  water  tank  and  wooden  trestle 
at  this  post.     Geo.  E.  Pond,  Ch.  Q.  M.,  St.  Paul,  Minn. 

West  Point,  N.  Y. — Bids  are  wanted  June  29  for 
completing  sea  wall  at  the  river  front.  Address  J. 
B.  Bellinger,  Q.  M.,  U.    S.  M.  A. 

Ft.  Michie,  N.  Y. — Bids  are  wanted  July  11  for  re- 
pairs and  addition  to  wharf  and  removing  bowlder  at 
this  post.  Address  Constructing  Quartermaster,  27 
Granite  St.,  New  London,  Com. 

Ft.  Totten,  Willets  Point,  N.  Y. — Bids  are  wanted 
June  22  for  water  service  and  other  plumbing  in  chem- 
ical laboratory  at  this  post.  Address  O.  H.  McManus, 
Constructing  Q.   M.,   Ft    Totten. 

Bids  are  wanted  June  22  for  extending  sea  wall  at 
Ft.  Totten.  Address  G.  H.  McManus,  Constructing 
Q.  M. 

Cleveland,  O. — The  following  bids  were  opened  at 
Washington,  D.  C,  June  6  for  general  construction  of 
U.  S.  Post  Office,  Custom  House  and  Court  House  at 
Cleveland:  Doyle  &  Doak,  Philadelphia,  Pa.  (4  bids), 
$1,159,550  to  $1,827,550;  Wm.  Miller  &  Sons,  Pitts- 
burg, Pa.  (3  bids),  from  $1,178,508  to  $1,864,545; 
Wm.  Bradley  &  Son,  N.  Y.  City,  N.  Y.  (5  bids),  from 
$1,049,222  to  $1,929,959 ;  Andrew  Dall,  Cleveland, 
$1,178,000;  A.  B.  Stannard,  N.  Y.  City,  N.  Y.  (4 
bids),  $1,132,000  to  $1,740,000:  Chas.  McCaul  Co., 
Philadelphia,  Pa.  (2  bids),  $1,357,292  and  $1,407,- 
292;  Hanklns  Bros.  Constr.  Co.,  Cleveland  (4  bids), 
$1,318,359  to  $1,907,650  ;  and  John  Gill  &  Son,  Cleve- 
land (8  bids),  $1,293,000  to  $1,798,596. 

Ft.  Stevens,  Ore. — Bids  are  wanted  July  11  for  re- 
pairing hospital  at  this  post.  Address  F.  H.  Hatha- 
way, Ch.  Q.  M.,  Vancouver  Barracks,  Wash. 

Philadelphia,  Pa. — The  following  bids  were  opened 
June  12  for  erecting  the  shrapnel  shop  at  Frankford 
Arsenal:  Geo.  W.  pTerson,  Lipplncott  Bldg.,  $38,800; 
Cramp  &  Co.,  $39,350 ;  Edw.  Fay,  $41,625 :  A.  Harris, 
$41,750;  Henderson  &  Co.,  $43,776;  Hoover  &  Son, 
$44,017  ;  E.  A.  Fonda,  $44,990  ;  .T.  H.  Jordan,  $45,380  ; 
Penn  Bridge  Co.,  $51,000. 

Bids  will  be  received  June  27  by  Mordecal  T.  Endl- 
cott,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  a  coaling  pier  at 
the  Navy  Yard,  League  Island. 

Chattanooga,  Tenn. — The  contract  for  the  construc- 
tion of  a  water  and  sewage  system  at  Chlckamauga 
Park  is  stated  to  have  been  awarded  to  the  T.  J. 
Mooney  Co.,  of  Nashville,  for  $31,800. 

Norfolk,  Va. — Cant.  B.  Bveleth  Wlnslow,  Corps 
Bngr.,  U.  S.  A.,  writes  that  contracts  for  furnishing 
and  delivering  Portland  cement  and  broken  stone  at 
Ft.  Wood,  Va.  (bids  opened  May  27)  has  been  award- 
ed to  the  General  Supply  Co.,  Norfolk,  and  Chas.  G. 
Smith  &  Son,  Washington,  D.  C,  at  $2,568  and  $1,844 
respectively. 

The  following  bids  for  dredging  Edenton  Bay, 
N.  C,  were  opened  at  the  U.  S.  Engr/s  Office,  Norfolk, 


on  June  15,  price  given  per  cu.  yd.:  W.  II.  French, 
Berkley,  Va.,  29^^  cts.;  Jno.  Z.  Guin,  Philadelphia, 
Pa.,  34  i^   cts. 

Vancouver  Barracks,  Wash.- — Bldg  are  wanted  JuU 

7  for  erecting  a  hospital  at  this  place.  Address  F.  H. 
Hathaway,  cTi.  Q.   M. 

Port  Townsend,  M'ash. — Capt.  Geo.  II.  Penrose,  Q. 
M.,  U.  S.  A.,  writes  that  the  following  contracts  have 
been  awarded  (bids  opened  June  2)  to  Jas.  Lee  A  Co., 
Tacomn,  for  a  sewc-rage  system  at  Ft.  Casey,  $7,050; 
to  E.  M.  More,  of  Tacoma,  for  a  sewerage  system  at 
Ft.  Worden,  $6,900,  and  to  H.  J.  Mclnnls,  of  Ft. 
Casey,  for  roads  and  walks  at  Ft.  Casey. 

Superior,  Wis. — A  press  report  states  that  the 
Supervising  Archt.,  Washington,  D.  C.,  Is  about  to 
ask  for  plans  from  architects  in  Minneapolis  and 
Duluth,  Minn.,  and  Superior  for  a  public  building  for 
Superior. 

NEW    INDUSTRIAL    PLANTS. 

The  Bluff  City  Oil  Co.,  Pine  Bluff,  Ark.,  will  erect 
a  280x80-ft.  seed  house  and  a  230x00-ft.  machinery 
building.  The  company  is  In  the  market  for  a  300- 
H.-P.  power  plant.  A.  H.  D.  Perkins,  Pres.,  Memphis, 
Tenn. 

W.  D.  Morgan,  President  of  the  Bank  of  George- 
town, Georgetown,  S.  C,  Is  interested  in  the  organiza- 
tion of  a  company  to  erect  a  20-ton  cottonseed-oil  mill. 

The  Railway  Steel-Sprlng  Co.,  Oswego,  N.  Y.,  In- 
tends to  replace  its  present  wooden  building  with  one 
of  steel  and  brick  construction,  to  be  about  336x180 
ft.,  with  a  separate;  power  bouse. 

The  Hollenbeck  Press,  Indianapolis,  Ind.,  will  erect 
a  lS0x220-ft.  factory  building  with  saw-tooth  roof 
construction,  a  4()xl80-ft.  power  house  and  a  2-story, 
45x40-ft.  office  building.  A  power  plant  of  about  150- 
II. -P.  capacity,  motors,  and  a  blower  system  for  beat- 
ing will  be  Installed. 

The  Texas  City,  Tex.,  Terminal  Co.  has  let  con- 
tracts to  the  Barnett  &  Record  Co.,  Minneapolis, 
Minn.,  for  the  construction  of  a  500x1,200  ft.  pier  of 
creosoted  material,  two  warehouses  with  a  combined 
ground  area  of  150,000  sq.  ft.,  a  fireproof  elevator  of 
circular  tank  ijattern  constructed  with  tile  and  enclos- 
ing steel  banks,  and  a  50x11  Oft.  power  house  of  brick 
with  a  steel  and  tile  »oof  and  a  110-ft.  brick  stack. 
The  power  house  will  contain  the  power  plant  for  the 
elevator,  two  electrical  units  for  lighting  the  pier 
and  sheds,  and  pumps  tor  a  water  works  and  sprinkler 
system.  A  small  machine  shop  will  also  be  erected, 
'the  pier  and  warehouses  will  be  equipped  with  freight 
handling  devices. 

The  Aberdeen,  Miss.,  Clothing  Co.  is  rtectlng  a  2- 
Rtory,  60xl20-ft.  brick  building,  and  will  install  a 
40-H.-P.  return  tubular  boiler,  a  30-U.-P.  engine,  a 
15-Kw.  direct-current  dynamo  and  a  hand  freight  ele- 
vator. 

The  Michigan  Sand-Lime  Brick  Co.,  3  Chase  Block, 
Saginaw,  Mich.,  expects  to  have  its  plants  In  Detroit 
and  Saginaw  in  operation  within  a  few  days,  after 
which  the  erection  of  other  factories  will  be  begun. 

The  Birmingham,  Ala.,  Boiler  Works  will  erect  a 
75xl00-ft.  building  at  Gadsden,  Ala.,  to  help  complete 
the  steel  plant  and  furnaces  that  they  have  in  hand 
for  the  Alabama  Steel  &  Wire  Co. 

Prices  are  wanted  on  200  ft.  of  2  7/16-in.  shafting 
and  drop  hangers  for  same. 

MISCELLANEOUS. 

Chicago,  III. — The  Drainage  Bd.  is  stated  to  have 
Instructed  Ch.  Engr.  Randolph  to  prepare  plans  for 
the  Improvement  of  north  branch  of  Chicago  River 
between  Belmont  and  liawrence  Aves.  The  channel 
will  be'  straightened,  widened  and  deepened ;  cost  of 
Improvement,  $225,000.  The  Bd.  is  also  stated  to 
have  approved  plans  for  deepening  the  west  fork  of 
south  branch  of  river  2  ft.    . 

Nevada,  la. — O.  B.  Peterson,  Co.  Aud.,  writes  that 
the  contract  for  constructing  a  drain  ditch  in  Grant 
Township  (bids  opened  June  9)  has  been  awarded  to 
C.  E.  Elzy,  of  Nevada,  at  17  cts.  per  cu.  yd. 

Boston,  Mass. — Bids  are  wanted  July  7  for  con- 
structing Section  F  of  East  Boston  Tunnel,  as  adver- 
tised in  The  Engineering  Record. 

Bids  will  be  received  June  23  by  Geo.  U.  Crocker, 
City  Treas.,  for  $849,000  various  municipal  bonds. 

Charleston,  Mo. — Bids  are  wanted  July  6  for  con- 
structing the  "Howe  Ditch"  for  Drainage  Dlst.  No.  4 
of  Mississippi  Co.,  being  about  130,000  cu.  yds.  of 
dirt  to  be  removed;  said  ditch  to  have  an  average 
depth  of  5%  ft.  and  about  10  ft.  wide  at  the  bottom. 
J.  G.   Heggle,  Co.  Clk. 

ilinnesota,  Minn. — Bids  are  wanted  Juntf  30  for 
constructing  State  ditches  in  Roseau,  Marshall.  Nor- 
man. Clay  and  Otter  Tall  Counties ;  estimated  num- 
ber of  cu.  yds.,  125,000.  Geo.  A.  Ralph,  Engr.  for 
State  Drainage  Comn. 

New  York,  N.  Y. — Bids  will  be  received  June  24  by 
McDougall  Hawkes,  Comr.  of  Docks,  for  furnishing 
material  and  delivering  sand  and  broken  stone :  also 
for  constructing  a  pier  with  appurtenances  to  be 
known  as  Pier  No.   19,  or  Peck  Slip  Pier  West. 

Brooklyn,  N.  Y. — Mayor  Low  has  approved  the 
resolution  authorizing  the  Controller  to  issue  $150,000 
corporate  stock  for  the  improvement  of  parks,  park- 
ways and  driveways  in  Boroughs  of  Brooklyn  and 
Queens. 

Buffalo,  N.  Y. — The  Council  on  June  10  passed  an 
order  providing  for  the  issue  of  $350,000  bonds  for 
improving  Buffalo  River. 

Lorain,  O. — It  is  stated  that  bids  are  wanted  July 

8  for  widening,  deepening  and  straightening  Black 
River.     Geo.  Wlckens,  Chmn.  Bd.  Pub.  Service. 

iroon,<!oc)i:f*,    R.    I. — The    lowest    bid    received     for 
building  bank  wall  and  for  grading  Elbpw  St.  has  been  ■ 
submitted   by   Cendella   Bros.,   of   Mllford,   Mass.,    for 
$S,072. 

EUensburg.  Wash. — Bids  will  be  received  July  6  by 
the  Co.  Comrs.  for  a  breakwater. 

Rcgina.  N.  W.  Ter. — It  is  stated  that  bids  are  want- 
ed June  25  for  2,500  bbis.  of  Portland  cement.  B.  J. 
Saunders,  Deputy  Comr.  of   Pub.   Wks. 
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BUSINESS  NOTES. 

Benlon  &  Hubbell,  tU-BS)  N.  Jefferson  St..  Chicago, 
report  that  the  ret-ent  floods  In  the  west  brought  some 
rush  orders  for  pumps  for  drainage  purposes,  among 
them  being  one  for  a  e.OOO.WOjml.  centrifugal  pump 
directly  connected  to  a  vertical  engine,  for  Swift  & 
Co.  Within  seven  hours  of  the  receipt  of  the  order, 
the  plant  complete,  dismantled  for  express  shipment 
and  ready  for  connection  to  steam,  was  ready  for 
shipment,  and  it  reached  lu  destination  within  24 
hours. 

J.  M.  Dashlell,  who  has  represented  the  Harrison 
Safety  Boiler  Works,  I'hlladelphla,  in  New  England 
ander  the  title  of  the  Uashiell  linglneerlug  Co.,  1103 
I'addock  Bldg..  Boston,  1ms  been  placed  in  charge  of 
the  Baltimore  section.  The  New  l<:ngland  office  will 
be  continued  at  the  same  address  unuer  the  name  of 
the  Harrison  Safety  Boiler  Works,  with  John  Hlckey 
as  representative. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders ;  Windsor,  Colo.,  Sugar  Co., 
two  self-olUng  engines  of  loO-U.-P.,  direct-connected 
to  Crocker-Wheeler  generators  ;  Longmont,  Colo.,  Beet 
Sugar  Co.,  three  self-olllnE  engines  of  725-H.-P.,  di- 
rect-connected to  Crocker-Wheeler  generators. 

The  AlUs-Chalmers  Co.  reports  closing  what  it  be- 
lieves is  the  largest  individual  cement  machinery  con- 
tract ever  placed  at  one  time  with  any  one  concern. 
The  contract  refers  to  the  grinding  machinery  and 
rotary  kilns  for  the  4,000  and  'i.OOO-bbl.  cement  plants 
which  are  l>elng  erected  by  the  United  States  Steel 
Corporation  at  Its  Illinois  Steel  Co.  plant  at  South 
Chicago  and  Its  Carnegie  Steel  Co.  plant  at  Pittsburg. 
The  order  consists  of  twenty-eight  No.  8  Gates  ball 
uiills,  thirty-nine  5i22-ft.  Gates  tube  mills,  and 
twenty-four  rotary  kilns  of  special  design.  The  com- 
pany also  reports  the  following  among  its  sales  for 
May,  the  engines  being  Keynolds-Corllss  unless  other- 
wise stated  :  Northwestern  Elevated  Ky.  Co.,  Chicago, 
III.,  34  and  70i60-ln.  heavy  duty  horizontal  cross- 
compound  direct-coupled ;  Takata  &  Co.,  New  York, 
lSx36-ln.  heavy  duty  horizontal  direct-coupled :  Tlntlc 
Mining  &  Developing  Co.,  Salt  Lake  City,  12x30-ln. 
heavy  dutv ;  Geo.  M.  Moulton  &  Co.,  Chicago,  111., 
Kejnolds  beater;  Madison  Cotton  Oil  Co.,  Vicksburg, 
Miss.,  lSi42-in.  heavy  duty ;  Delaware  &  Hudson  Co., 
Scranton,  Pa.,  two  ltji36-ln.  girder  frame ;  Munlslng, 
Mich.,  Paper  Co..  two  20  and  40i42-ln.  heavy  duty 
cross-compound  direct-coupled ;  North  Carolina  Cot- 
ton on  Co.,  Charlotte,  N.  C,  20x42-in.  girder  frame; 
Illinois  Steel  Co.,  Chicago,  111.,  two  24  and  00x481n. 
duplex  combined  vertical  and  horizontal  direct- 
coupled:  I'aul  L.  R*lnke.  Stangelville,  Wis.,  12x30-ln. 
girder  frame ;  East  Itockford.  ill.,  Mantel  Co.,  22x48- 
in.  girder  frame ;  Chas.  li.  I'ride,  Appleton,  Wis.,  two 
14x36-ln.  and  one  l(}x3«-ln.  heavy  duty,  and  14  and 
28x36-In.  tandem  compound ;  G.  W.  Falson,  Jr.,  Shaw, 
Miss.,  16x36-ln.  girder  frame :  Cananea  Consolidated 
Copper  Co.,  New  York,  16  and  30x3(>-ln.  tandem  com- 
pound heavy  duty  ;  Giuck  Mills,  Anderson,  S.  C,  18 
and  38x48-ln.  heavy  duty  cross-compound ;  The  Mar- 
tin-B&rriss  Co.,  Cleveland,  O.,  20x42-in.  heavy  duty ; 
St.  Louis  Exposltlop,  St.  IjOuIs,  Mo.,  44  and  y4ie0-ln. 
combloed  vertical  and  horizontal  direct-coupled ;  Na- 
tional Tul)e  Co.,  Pittsburg,  Pa.,  three  vertical  triple 
expansion  pumping  engines,  15,000,000  gal.  capacity 
etch;  Calumet  &  Arizona  Mining  Co.,  Arizona,  12x15- 
in.  geared  hoisting  engine;  Board  of  Public  Works, 
Kansas  City,  Mo.,  Kansas  City  Water  Works,  duplex 
doable-acting  Kledler  pump,  18'4x42-in.  stroke,  with 
a  four-cylinder  triple-expansion  Corliss  engine  24,  42 
and  two  50-In.  dlam.  by  42-ln.  stroke,  with  auxiliary 
machinery,  consisting  of  two  special  suction  surface 
condensers,  condenser  piping  and  air  pumps,  air  pump 
piping  and  separator  drain  pumps. 

The  Shepherd  Engineering  Co.,  manufacturer  of 
Shepherd  steam  engines,  will,  after  July  1,  have  its 
general  offices  and  works  at  Franklin,  Pa.,  where  It 
baa  secnred  the  plant  constructed  a  few  years  ago  by 
the  Grant  Tool  Co.  This  plant  will  enable  the  com- 
pany to  take  care  of  Its  greatly  Increased  business, 
and  will  also  enable  It  to  make  prompt  deliveries  on 
fntare  work. 

The  C.  W.  Hunt  Co.,  of  West  Brighton,  S.  I.,  has 
abtpped  what  will  probably  be  the  first  electric 
locomotive  in  Africa  to  the  order  of  the  De  Beers  Con- 
solidated Mines,  Ltd.,  for  use  on  one  of  their  plants. 
It  is  of  the  latest  storage  battery  type,  standard 
throogbont,  with  the  exception  of  the  gauge  of  the 
wheels,  which  Is  special,  to  suit  the  track  now  in  use 
at  the  mines. 


PROPOSALS   OPEN. 

See  Eng. 
WATER  WORKS.  Record. 

Pittsburg.    Pa ■.  .Jun.  13 

Gouverneur.  N.  V„  .^dv.  Jun.  6  to  20. .  .Jun.    (i 

Maxwell,   la.    Jun.  13 

Cincinnati.  O Jun.  20 

Ford,    Mich Jun.  20 

Port  Arthur,   Out Jun.  13 

Niagara  Fails,  Ont.,  Adv.  Jun.  6  to  20.  .Jun.    6 

Clayton,  Ala Jun.  20 

Saratoga  Springs.   N.   V Jun.  20 

Saranac  Lake,   .S.    Y Jun.  20 

Berlin,    Pa Jun.  20 

Erie,  Pa.  (2  Prop.),  Adv.  Jan.  6,  13.. Jun.    6 

Dillon,    Mont Jun.  20 

Uanlev  Falls,  Minn Jun.  20 

New   Bremen,    O Jun.  20 

Alexander    City,    Ala lun.  20 

Richmond,     Va Jun.  20 

Battle    Creek.    la Inn.  20 

Pump,  etc.,  Sioux  City,  la Jun.  13 

West  Point,  Va May  23 

Sacramento,  Cal.,  Adv.  Jan.  13 Jun.  13 

Welssport.   Pa Jun.  20 

Santa  Rosa,   (•al lun.  20 

Heading,  I'a.,  Adv.  Jun.  8  to  20 Tun.    6 

Exlra,    la lun.  20 

Sioux  City,  la..  Adv.  Jun.  13,  20 Jun.  20 

Yazoo   City,    Miss lun.  20 

Mt.  Airy.  .V.  C Jun.  20 

Dallas,  Tex.,  Adv.  Jun.  20 Jun.  20 

San   Antonio.    Tex Jun.  20 

Irrlg.   Work,   Reno,    Nev Jun.  13 

Adv.  Jun.  13,  20. 

Halsted,  Minn May  80 

West  Manchester.  O .May  30 

Washington,    D.    C Jun.  20 

Pickens,  Hiss Jan.  20 

Horseheads,  N.   I Jun.  13 


Bids 

ClOK. 

Jon. 

22. 

Jan. 

23. 

Jan. 

24. 

Jan. 

2',. 

Jun. 

2-,. 

Jan. 

2.i. 

Jan. 

2:>. 

Jan. 

2«. 

Jan. 

2«. 

Jan. 

26. 

Jan. 

27. 

Jtu. 

27. 

Jan. 

29. 

Jan. 

;{(». 

Jan. 

30. 

Jal. 

1. 

Jnl. 

1. 

Jnl. 

1. 

Jal. 

1. 

Jot. 

1. 

Jal. 

«. 

Jul. 

7. 

Jnl. 

7. 

Jnl. 

7. 

Jal. 

10. 

Jul. 

10. 

Jul. 

13. 

Jul. 

ir,. 

Jal. 

i.-). 

Jal. 

IT,. 

Jul. 

15. 

Jul. 

15, 

Jul. 

Aag.  8. 
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SEWERAGE  AND  SEWAGE  DISPOSAL. 

Jun.  22.  Corry.   I'a Jun-  JS 

Jun.  23.  Rockford.  111.,  Adv.   Jun.   13 J"°- 1,° 

Jun.  24.   Westfleld,  .Mass.,  .\dv.  Jun.  20 Jun.  20 

Jun.  24.  Warren,   Pa J""-  20 

Jun.  24.  Brooklyn,  N.  Y J»h-  20 

Jun.  24.  Jersey  Shore,  Pa.,  Adv.  Jun.  ts  to  2U.  .Jun.    o 

Jun.  24.  Chicago,    111 ••""■?" 

Jun.  24.  Norrlstown.  •Pa Ju""   J-^ 

Jun.  25.   Port    Arthur,    Ont Jun.  13 

Jun.  2ti.  New  Brighton,  N.  Y Jun.  20 

Jun.  20.  Milton.  Pa Jun-  13 

Jun.  2B.  Shreveport.   La May  30 

Adv.  May  30  to  Jun.  20. 

Jun.  27.  Milton,   Mass Juh.  20 

Jun.  27.  Delaware,   O Jun.  13 

Jun.  29.  Cincinnati,    O Jun.    6 

Jun.  30.  New  York,  N.  Y Jan.  20 

Jun.  —  Little    Hock.     Ark May  30 

Jun.  —  Ballard,  Wash May    0 

Jul.     1.  Geneva,   O May  30 

Jul.     2.  Geneva.    O Jan.  20 

Jul.     2.  Cleveland,    O Jun.  20 

Jul.     6.  Johnstown,  N.   Y Jun.  20 

Jul.  13.  Yaaoo  City,  Miss Jun.  2(1 

Jul.  13.  Wabash,    ind Jun.  13 

Jul.  20.  Atlanta,  Ga.,  Adv.  Jun.  13,  20 Jun.  13 

Greensboro,  N.    C May  30 

BRIDGES. 

Jun.  24.   BlufFton,    Ind Jun.  20 

Jun.  25.  Columbus,    O • Jun.    6 

Jun.  20.   Anoka,    Minn Jan.  20 

Jun.  27.  Grand  Kaplds.  Mich.,  Adv.  Jun.  e....Jun.    0 

Jun.  30.   Newark,   N.   J.,    Adv.   Jun.   20 Jun.  20 

Jun.  30.  Pikeville.  Ky Jun.  13 

Jul.     I.Cleveland,    O Jun.  13 

JU1...1.  Hartford,  Conn.,  Adv.  Jun.  13 Jun.  13 

Jul.     1.  Ottawa,   O Jun.    6 

Jul.     2.  Duluth,  Minn Jun.  20 

Jul.     2.   New  York,  N.  Y Jun.  20 

Jul.     3.  Deerfleld,    Mich lun.  20 

Jul.     6.  Natchez.    Miss Jun.  20 

Jul.     7.  Anderson,   Ind Jun.  20 

Jul.     8.  Vale,   Ore Jun.  20 

Jul.     8.  McKieesport,    i'a Jun.  20 

Jul.  10.  Castlewood,   S.    D May    2 

Jul.  25.  Washington,  D.  C,  Adv.  Jun.  20 Jun.  13 

PAVING  AND   ROADMAIilNG. 

Jun.  22.  Terra    Haute,    Ind Jun.  20 

Jin.  22.  Elgin,    111 Jun.  20 

Jun.  23.  Columbus,    O Jun.  13 

Jun.  23.  New    York,    N.    Y Jun.  13 

Jnu.  23.  Hartford   City,   Ind Jun.  13 

Jun.  23.  La  Crosse,    Wis May  30 

Jun.  24.  Chicago,   Hi Jun.  20 

Jun.  24.  Leavenworth,    Kan.    (3    Prop.) Jun.  20 

Adv.  Jun.  20. 

Jun.  24.  Hoboken,    N.   J Jun.  13 

Jun.  24.  Cincinnati,  O May  30 

Jun.  25.  New  York,  N.  Y Jun.  20 

Jun.  25.  Evanston,  111 Jun.  20 

Jun.  25.  Anderson,  S.  C,  Adv.  Jun.  13,  20 Jun.  13 

Jun.  26.  New  Brighton,  S.    I.,  N.   Y Jun.  20 

Jun.  26.   Salt  Lake  City,   Utah Jun.  20 

Jun.  26.  Indianapolis,    ind Jun.    6 

Jun.  26.  Shreveport,   La May  30 

Adv.  May  30  to  Jun.  20. 

Jun.  27.  Pleasantvllle,   N.   Y Jun.  20 

Jun.  29.   Paterson,   N.   J Jun.  20 

Jun.  29.  Cincinnati,  O Jun.    6 

Jun.  30.   Three  Itivers,  Mich.,  Adv.  Jun.  20....  Jun.  20 

Jun.  —  Charlevoix,  Mich May  30 

Jul.      1.   New    Brunswick,    N.    J Jun.  20 

Jul.     1.  Cleveland.    O , Jun.    6 

Jul.     2.  Bowling  Green,   O.. Jun.  20 

Jul.     2.  Oshkosh,    Wis Jun.  13 

Jul.     2.   Roanoke,    Va Jun.  13 

Jul.     3.   Rensselaer,   N.    Y Jun.  20 

Jul.     0.   Michigan   City,    ind Jun.  20 

Jul.     0.  Menominee,   Mich.,  Adv.   Jun.   20 Jun.  20 

Jul.      0.  Columbus.    Ind Jun.  20 

Jul.     6.  Niagara  Falls,  Ont.,  Adv.  Jun.  13 Jun.  13 

Jul.     7.  Portsmouth.  O Jun.  20 

Jul.     7.  Paoli.  Ind Jun.  20 

Jul.     7.  Alexandria,    La Jun.  20 

Jul.     7.  Versailles,    Ind Jun.  13 

Jul.     8.  Cleveland,    O Jun.  20 

Jul.     9.  Bryan.    O Jun.  20 

Jul.     9.  Cleveland,    O Jun.  20 

Jul.   10.   Lorain,   O Jun.  20 

Jnl.  10.  Rensselaer,  Ind Jun.  13 

Jul.  13.  Wabash.    Ind Jun.. 13 

Jul.  14.  Dayton.    O Jun.  20 

Jul.  15.  Kane.   Pa.,  Adv.  Jun.   20 Jun.  20 

Hamburg,   N.   Y Jun.  13 

POWER,  GAS  AND  ELECTRICITY. 

Jun.  23.  New  York,  N.  Y Jun.  13 

Jun.  23.  Grantsburg,   Wis Jun.  13 

Jun.  25.   Ford.    -MlA Jun.  20 

Jun.  26.  Clayton,  Ala Jun.  20 

Jul.     6.  Salem,    Ore Jun.    6 

Jul.     7.  MIffllnburg,    Pa Jun.  13 

Jul.  10.  Winder,    Ga Jun.  13 

Jul.  13.  Yazoo    City,    Miss Jun.  20 

Jul.  14.  Toronto,  Ont.,  Adv.  Jun.  13,  20 Jun.  13 

Jul.  15.  Mt.  Airy,  N.  C Jun.  20 

Sep.     1.  Corona,   Cal May  16 

. — -   Horseheads,    N.   Y Jun.  13 

Toronto.  Ont Jun.    6 

Caledonia,   Minn May  23 

GOVERNMENT  WORK. 
Jun.  22.  Plumb's,  Ft.  I'ot'n,  Wll'ts  Pt.,L.I..N.Y.Jun.  20 
Jun.  22.  Sea  Wall.  Ft.  Totten   Wlllets  Pt.,  N.Y  .  Jun.  20 

Jun.  22.  Washington,    D.    C Jun.  13 

Jun.  22.  Ft.  Ethan  Allen.  Vt.,  Adv.  Jun.  6,  13.  Jun.  6 
Jun.  22.  Stillwater,  Minn.,  Adv.  May  23,  30... May  23 
Jun.  22.  Baltimore,  Md May  23 

Adv.    May   23  to  Jun.  13. 
Jun.  22.  New    Haven,    Conn May  23 

Adv.    May   23   to  Jun.  13. 

Jun.  23.  Washington,    D.    C Jun.  13 

Jun.  23.  Chattanooga,  Tenn.,  Adv.  Jun.  13,  20..  Jun.  13 

Jun.  23.   Ft.   D.   A.    Russell.   Wyo May  23 

Jun.  24.  Ft.  Missoula,   Mont Jun.  20 

Jun.  24.  Annapolis,    Md Jun.  20 

Jun.  24.  I'etoskey.    Mich May  30 

Adv.  .May  30  to  Jun.  20. 
Jan.  24.  Tompkinsvllle,   N.    Y May  23 

Adv.  .May  23  to  Jun.  13. 
Jun.  25.  Ft.   Ethan   Allen,  Vt May  30 

Adv.  May  30  to  Jun.  20. 

Jun.  25.  Leadvllle,    Colo ; May  23 

Jun.  26.  Philadelphia,  Pa Jun.    6 

Jun.  26.  Mobile,   Ala May  30 
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Jun.  27.  Philadelphia,    Pa Jun.  20 

Jun.  27.   Ft.  Greble,  H.  1.,  .^dv.  Jun.  13,  20 Jun.  13 

Juu.  27.   Chicago,   ill..  Adv.  Jun.  6  to  20 Jun.    6 

Jun.  27.  New  Orleans,  La May  30 

Jun.  29.   West  Point,  N.  Y Jun.  20 

Jun.  30.  Philadelphia.  Pa -May  16 

Adv.  Mav  16,  23,  Jun.  13,  20. 
Jun.  30.   New  Orleans,  La May    9 

Adv.  May  9,  16,  Jun.  20. 

Jul.     1.  Memphis,  Tenn.,  Adv.  Jun.  6,  13 Jun.    6 

Jul.     1.  New  Orleans,  La Jun.    6 

Jul.     6.  Norwich,    Conn Jun.  13 

Jul.     6.  Benicia.    Cal Jun.  13 

Jul.     6.   Watervliet.  N.   Y Jun'.  13 

Jul.      7.   Washington.  D.  C.  .\dv.  Jun.  20 Jun.  20 

Jul.      7.   Johnson  City,  Tenn..  Adv.  Jun.  13,  20. Jun.  13 

Jul.     7.  Vancouver    Harratks,     Wash Jun.  20 

Jul.     8.   Jefferson    Barracks,    .Mo Jun.  20 

Jul.     8.   Waco.    Tex Jun.  13 

Jul.     8.  Ft.  Mcl'herson,  Ga.,  Adv.  Jun.  13,  20..  .Jun.  IS 

Jul.     9.   Ft.   l>.   A.    Russell,    Wyo Jun.  13 

Jul.  10.   New  York,  N.  Y.,  Adv.  Jun.  13,  20 Jun.  13 

Jul.   11.   Ft.  Mitchle,  N.  Y Jun.  20 

Jul.  11.  Ft.    Stevens,    Ore Jun.  20 

Jul.  13.  Wilmington,  Del.,  Adv.  Jun.  20 Jun.  20 

Jul.   14.   Winston,  N.  C,  Adv.  Juu,  13,  20 Jun.  13 

Jul.  15.   Ft.  Des  Moines,  la..  Adv.  Jun.  20....  Jun.  20 

Jul.   15  Ft.  Bradford,  R.  I Jun.  13 

Jul.   16.  Norfolk,   Va.,  Adv.  Jun.  20 Jun.  20 

Jul.   16.   Waterbury,    Conn Jun.  20 

Jul.   17.   Ashtabula.  O.,  Adv.  Jun.   20 Jun.  20 

Jul.  17.  Ft.    Douglas,    Utah Jun.  13 

Jul.  18.   Detroit,  .Mich.,  Adv.  Jun.  20 Jun.  20 

Jul.   18.   Philadelphia,    Pa.,    .\dv.    Jun.    20 Jun.  20 

Jul.  20.  National   Military    Home,    Kan Jun.  13 

Jul.   23.   Rosstork,    Idaho    Jun.  20 

Jul.   25.   Washington,  D.  C,   Adv.  Jun.  20 Jun.  13 

Jul.   25.   Norfolk.   Va Jun.  13 

Sep.  14.  Providence,  R.   I May  30 

BUILDINGS. 

Jun.  22.   School,    Yonkers,   N.    Y Jun.  20 

Jun.  22.   School,  Brockton,   Mass Jun.  13 

Jun.  22.   School,  New  York,  N.  Y Jun.  13 

Jun.  22.   School,    Brooklyn,    N.    Y Jun.  13 

Jun.  22.   School,  New  Brighton,   S.   I.,  N.  Y Jun.  13 

Jun.  22.  School.  Cleveland.  O Jan.    6 

Jun.  22.  Hospital,  New  York,  N.  Y Jun.    6. 

Jun.  23.  College,  New  York,  N.   Y Jun.  20 

Jun.  23.   School,    Morganza.    I'a Jun.  20 

Jun.  23.  Court  house,   Yankton.   S.   D Jun.  18 

Jun.  24.   Pub.   Bldg.,   Boston,   Mass Jun.  2« 

Jun.  24.   Infirmary.    Dayton.   O Jun.    6 

Jun.  25.  Pavilion,  New  York,  N.  Y Jun.  2« 

Juu.  25.  School,   Centervllle,  S.  D Jun.  2« 

Jun.  25.  Church,    Des    Moines.    la Jun.  'M 

Jun.  25.  Hosp.   Boiler  Plant,   Indianapolis,  Ind.  Jun.    H 
Adv.  Jun.  6  to  20, 

Jun.  25.  Church,  Granville,  N.  Y Jun.    6 

Jun.  27.  School,   Thaekery,   O .Tun.  13 

Jun.  27.   Pub.   BIdgs..   Roseburg.   Ore Jun.  2« 

Jun.  29.   School,   Pittsburg.    I'a Jun.  2» 

Jun.  29.   School,  Triadelphla.  W,   Va Jun.  2» 

Jun.  29.   School,   New  Brighton,  N.   Y Jun.  2» 

Jun.  29.   School,  Long  Island   City.  N.   Y Jun.  28 

Jun.  29.   School.   New    York.    N.    Y Jun.  20 

Jun.  29.   School;    Brooklyn,    N.    Y Jun.  20 

Jun.  29,   Rank.    Atlanta.    On Jun.  20 

Jun.  29.  School,  GlenvlUe,  O Jun.    6 

Jun.  30.  Library,   Wilmington,   O Jun.  20 

Jun.  30.   School.    JIansfleld,    O Jun.  13 

Jun.  30.  School,  Plalnvlew,  Minn Jun.    6 

Jun.  ^  Hotel.    La    Crosse.    Wis .May  23 

Jul.     1.   Hospital,    Utlca,    N.   Y Jun.  2t 

Jul,     1.  Jail.  Waco,  Tex Jun.  20 

Jul.      1.  Church,    Emmetsburgh,    Md Jun.  20 

Jul.     1.   School.   Center    Point.   la Jun,  20 

Jul.      ] .  Librarv,  Cleveland,  O Jun.  20 

Jul.     1.  Library,    Perry.     la Jun.  20 

.Jul.     1.  Court  house.  Brooklyn.  N.  Y Jun.  20 

Jul.     1.  Hospital,  New  York,  N.  Y Jun.  20 

Jul.     1.  Hospital,   Rochester,   N.   Y Jun.  IS 

Adv.  June  13.  20. 

Jul.     1.  Hospital.    Ravbrook,  N.    Y Jan.  2§ 

Jul.     1.  Police  Station.  Newark,  N.  J Jun.  IS 

Jul.     1.  Bus.  Bldg..  Toledo.  O Jun.  IS 

Jul.     1.  Library,  Blnghamton,  N.  Y Jun.    6 

Adv.  Jun.  6  to  20. 

Jul.     1.  Court   house,   Boonvlile.    Ind May  30 

Jul.     1.  Court   house,   Carnesvllle,    Ga May  30 

Jul.     2.  Hospital,    Yountvllle,    Cal Jun.  20 

Jul.     2.  School.    Springfield,    O Jun.  13 

Jul.     5.  Flat,  Crawfordsvllle.   Ind Jun.  2« 

Jul.     5.  Store,   Lebanon.    Ind Jun.  20 

Jul.     6.  School,  Springfield.  Mass Jun.  2« 

Jul.     6.   School.  Youngstown.  O Jun.  28 

Jul.     6.   Engine  House.    Houston,   Tex Jun.  20 

Jul.     6.  Admlnlstrat'n  Bldg,,  Farmington.   Mo.Jun.  2« 

Jul.     7.  Asylum.    Little   Rock,   Ark Jun.  2» 

.Tul.     7.  Bank.  Moundsvllle,  W,  Va Jun.  2« 

Jul.     8.  Pavilion,  New  York,  N.  Y Jun.  20 

Jul.      8.  County    House.    Marshall.    Mich Jun.  20 

Jul.     8.  Pub.   Bldg.,   Kingfisher.   Okia,   Ter .Tun.  2« 

Jul.     8.  Jail,  Napoleon,  N.  D May    2 

Jul.  11.  School,  Wilmington,  O Jun.  20 

Jul.  13.  Court   House,   La    Grange.  Ga May    9 

Jul.   14.   Pub.   Bldgs.,    Indianapolis.    Ind Jun.  2« 

Jul.  15.  College.    Ft.    Collins.    Colo Jun.  20 

Jul.  15.  Court   house,    Boonevlllc,    Ind Jun.  13 

Jul.  15.  School   plans.  Washington.  D.  C Jun.  13 

Jul.    —  Jail.    Jackson.    Miss Jun.    6 

Sep.  10.   Industrial    Home.  Delaware,   O Jun.  20 

MISCELLANEOUS. 

Jun.  23.  Piles,  New  York,  N.  Y Jun.  13 

Jun.  24.   Pier,  etc..  New  York.  N.   Y Jun.  20 

Jun.  24.  Garb.   Disp.,   Pittsburg,    I'a Jun.  20 

Jun.  26.  Garb.  Disp,.   New   Brighton,  N.   Y Jun.  20 

Jun.  26.  St.   Sprinkling.  Dayton.   N.   Y Jun.  i.v) 

Jun.  29.  Ditch,  Jefferson,  la Jun. 

Jun.  30.  Ditches.    Minnesota,    Minn Jun.  20 

Jun.  30.  Cement,  Regina.  N.  W.  T Jun.  20 

Jul,     0.   Breakwater.    Ellensburg.    Wash Jun.  20 

Jul.     6.  Ditch.    Charleston,    Mo Jun.  20 

Jul.     7.  El.   Rv.,    San   Jose.    Cal Jun.  13 

Jul.     7.  Tunnel.  Boston,  Mass.,  Adv.  Jun.  20.. Jun.  20 

Jul.     8.   River   Work.    Lorain.    O Jun.  20 

Jul.     6.  St.  Sweeper;  Great  Falls,  Mont Jun.  20 

Jul.  14.  Steel   shed,   New   Orleans,   La Jun.  20 

Adv.  Jun.  20. 

Jul.   14.   St.   Ry.  franchise,  Monterey.   Cal Jun.  20 

Jul.  21.  El.    Ry..    Covlna,    Cal Jun.  20 

Jul.    —  Levee.  West  Memphis.  Ark Jun.    6 

Jul.    —  Removal  of  earth,  Camden.  N.  J May  30 

Dec.  15.  R.  R.  work,  Santiago  De  Chill,  Chill.  .Jun.  13 

EI.    Rv,    work.    Columbia.    Mo May  30 

Ry.    Work,    Ravenna,    O Jun.  20 

May    2,   "04.  R.  R.,  Oodnadatta,  So.  Australia.  .Feb.  21 
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Flow    in  U.S.  Gallons  per    Minute 
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Flow     In     Million     U.S.    Gallons     per     24    Hours 


Discharge.  Diagroim  H,  for  Tuberculated   Cast-iron   Pipe,  by  the  Hazenr Williams  Formuloi. 

c  =ioo. 
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TABLE  B.— FLOW  OF  WATER  IN  PIPES— HT 


'  No.  Logar. 

Diameter  of  pipe.  incbe«.. . .  3 

Area  of  pipe,  Bqoare  feet. .  0.0491  8.6910 

lontcnt,   U.  8.  nis.  per  ft..  0.3672  9.5649 

IM.si'harge    X3.    a.    gals,    per 

min..  Tel.  1  ft.  per  sec. .  22.03  1.3431 

[tisrbarge  U.  S.  gaU.  per  24 

hr».,  Tel.  1  ft  per  »ec 31,726  4.5014 

Friction  head  per  1,000  ft: 

Vel.  1  ft.  per  sec 1.85  0.2679 

Vel.  2  ft.  per  see 6.69  0.8253 

Vel.  3  ft.  per  sec 14.17  l.l.'il4 

Vel.  4  ft.  per  aec 24.14  1.3828 

Vel.  5  ft  per  RCC 36..50  1.5623 

Vel.  6  ft  per  gee 51.16  1.7089 

liUcbarge    XT.    S.    gals,    per 

mln..  vel.  3  ft.  per  sec. . .  66.00  .... 

DlHcharge  V.  H.  gals,  per  24 

bra.,  vel.  3  ft  per  aec 95,180    


No. 


0.0873 
0.6528 


Logar, 

8.9408 
9.8148 


No. 


0.1964 
1.4688 


Logar. 
! 

9.2930 
0.1670 


No. 


Logar. 


39.17  1.5929 
56,402  4.7513 


88.13  1.9451 
126,904  5.1035 


0.3401  9.5429 

2.6112  0.4168 

156.67  2.19.50 

22.->.607  5.3534 


No.     Logar. 

10 
0.5454  9.7367 
4.0800  0.6107 


1.33 
4.78 
10.13 
17.26 
26.09 
36.57 

117.  + 

169,200 


0.1221 
0.6796 
1.0057 
1.2370 
1.4165 
1.5631 


0.83 

2.98 

6.31 

10.75 

16.26 

22.79 

264. 

380,700 


9.9167 
0.4741 
0.8002 
1.0316 
1.2in 
1.3577 


0.59 
2.13 
4.51 
7.69 
11.62 
16.29 

470. 

676,800 


9.7709 
0.3284 
0.6545 
0.-8858 
1.0653 
1.2119 


244.80 

352,510 

0.46 
1.64 
3.48 
5.93 
8.96 
12.56 

734. 

1,057,500 


2.3888 

5.5472 

9.6578 
0.2153 
0.5414 
0.7728 
0.9522 
1.0989 


No.     Logar. 

12 
0.7854  9.8951 
5.8752  0.7690 

352.51  2.5472 

507,615  5.7055 


No.    Logar. 

14 
1.0690  0.0290 
7.9968  0.9029 

479.81  2.6811 

690,920     5.8394 


No.  Logar. 

16 

1.3963     0.1450 

10.4485     1.0189 

626.68     2.79T0 

902.427     5.9554 


0.37 
1.33 
2.81 
4.79 
7.24 
10.15 

1,057.  + 

1,522,800 


9.5655 
0.1229 
0.4490 
0.6804 
0.8599 
1.0065 


0.31 
1.11 
2.35 
4.00 
6.05 
8.48 


9.4874 
9.0448 
0.3709 
0.6023 
0.7818 
0.9284 


0.26 
0.95 
2.01 
3.43 
5.18 
7.26 


9.4197 
9.9772 
0.3033 
0.5346 
0.7141 
0.8607 


1,439        ....  1,880        

2,072,800         2,707,300         

Note. — Friction   loss  computei 
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Diagram    D,  Discharges    of  Cast -Iron  Pipes  with  Corresponding  Velocities,  Veloci+y  Heads  and  Entry  Heads 
For    general    use     with    Clean    Pipe,—     C  =  130.  '"' 
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2473 
1212 


3600 
9175 
2436 
47r.O 
6544 
8011 


No. 


2.1817 
16.320 


Logar. 
IJ 
0.3388 
1.2127 


No. 


3.1416 
23.501 


Logar 
4 
0.4971 
1.3711 


.8094      979.20  2.9909   1,410.0  3.1492 
.0577    1,410,041  6.1492  2,030,460  6.3076 


0.20 
0.73 
1.55 
2.64 
3.99 
5.59 


9.3066 
9.8641 
0.1902 
0.4216 
0.6010 
0.7477 


0.16 
0.59 
1.25 
2.13 
3.23 
4.52 


2,938.—         4,230 

4.230.100         ....6,091,400 

Williams    formula  with  c  =  1-30. 


9.2143 
9.7717 
0.0978 
0.3292 
0.5087 
0.6553 


No.    Logar. 

30 
4.9087  0.6910 
36.720  1.5649 

2,203.2  3.3431 

3,172,594  6.5014 


0.13 
0.46 
0.97 
1.65 
2.49 
3.49 

6,609 

9,517,800 


9.1012 
9.6587 
9.9848 
0.2161 
0.3956 
0.5422 


No.     Logar. 

36 
7.0686  0.8493 
52.877  1.7233 

3,172.6  8.5014 

4,568,535  6.6598 


0.10 
0.37 
0.78 
1.33 
2.01 
2.82 

9,518 

13,705,600 


9.0088 
9.5663 
9.8924 
0.1238 
0.3032 
0.4490 


No.      Logar. 

42 
9.6211   0.9832 
71.971   1.8572 


4,318.3 

6,218,283 

0.09 
0.31 
0.Q5 
1.11 
1.68 
2.36 

12,955 

18,654,800 


3.6353 

6.7937 

8.0307 
9.4882 
9.8143 
0.0457 
0.2251 
0.3717 


No.     Logar. 

48 
12.566   1.0992 
94.003   1.9731 

5,640.2   3.7513 

8,121,837   6.9097 


0.07 
0.26 
0.50 
0.95 
1.44 
2.01 

16,920 

24,365,500 


8.8631 
9.4205 
9.7466 
9.9780 
0.1575 
0.3041 


No.      Logar. 

54 
15.904   1.2015 
118.97   2.0754 


7,138.3 

10,279,204 

0.06 

0.23 

0.49 

0.83 

1.25  , 

1.76 

21,415 

30.837,600 


3.8536 

7.0120 

8.8034 
9.3609 
9.6869 
9.9183 
0.0978 
0.2444 


No.  Logar. 

60 
19.635       1.2930 
146.88       2.1870 

8,812.8       3.9451 

12,690,372   7.1035 


0.06 
0.20 
0.43 
0.73 
1.11 
1.55 

26,438 

38,071,100 


8.7500 
9.3075 
9.6336 
9.864!) 
0.0444 
0.1910 
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Bonding  Engineers. 

An  esteemed  correspondent  who  has  been 
asked  to  give  bonds  for  the  faithful  perform- 
ance of  his  duties  as  engineer  of  a  small  muni- 
cipal undertalfing  requests  the  opinion  of  The 
Engineering  Record  on  such  a  procedure.  This 
journal  must  decline  to  express  its  complete 
unabridged  views  of  the  professional  bonding 
proposition  except  behind  closed  doors,  cer- 
tainly not  in  print.  The  general  proposition 
is  an  old  one,  however,  and  there  seems  to  be 
no  reason  for  changing  those  views  stated  many 
times  in  the  last  quarter  century. 

The  engineer  is  not  a  fiscal  agent.  Sums  of 
money,  large  and  small,  are  not  placed  in  his 
hands  for  disbursement.  He  is  simply  em- 
ployed to  perform  the  technical  service  of  an 
engineer,  just  as  a  lawyer  or  other  professional 
man  is  ordinarily  retained  to  render  the  special 
assistance  for  which  his  education  and  expe- 
rience have  fitted  him.  If  there  is  any  reason 
for  requiring  a  bond  from  a  lawyer  or  physi- 
cian, centuries  have  failed  to  reveal  it. 

Public  experience  has  repeatedly  shown  and 
is  constantly  demonstrating  the  fact  that  the 
responsibility  of  a  financial  obligation  will  not 
deter  many  unscrupulouB  and  incompetent  per- 
Bons  from  seeking  positions  they  are  unfitted 
to  All.  It  is  no  purpose  of  a  bond  to  relieve  the 
appointing  power  from  an  earnest  effort,  ex- 
baastiflg  the  means  at  its  command,  to  secure 


competent  and  trustworthy  appointees.  One  of 
the  specific  duties  of  a  committee  placed  in  gen- 
eral charge  of  public  work  is  to  decide  on  a  re- 
sponsible and  reliable  engineer,  and  it  cannot 
shirk  such  a  duty  by  calling  for  a  bond. 

Moreover,  it  is  not  possible  to  see  how  any 
self-respecting  professional  man  can  be  induced 
to  accept  an  appointment  coupled  with  such  i 
condition.  It  is  not  difilcult  for  an  intelligent 
committee  to  find  a  number  of  engineers  com- 
petent to  perform  any  professional  service.  All 
of  them  will  be  human,  however,  and  if  some 
unforeseen  contingency,  against  which  no  rea- 
sonable precaution  will  suflice,  arises  to  in- 
crease the  cost  or  time  of  completion  of  the 
work,  the  municipality  should  accept  the  Inev- 
itable. The  law  says  that  no  city  can  be  held 
responsible  for  damages  caused  by  the  defect- 
ive operation  of  its  structures  under  conditions 
which  it  is  unreasonable  to  expect,  and  the  city 
should  take  the  same  view  of  its  relations  with 
a  consulting  engineer. 

Finally,  there  Is  a  very  personal  aspect  of 
the  question  which  arises  when  a  decision  is 
needed  as  to  the  proper  rendering  of  profes- 
sional services.  Who  shall  be  the  judge?  Is 
it  the  body  which,  in  its  ignorance,  cannot  de- 
termine whether  its  appointee  is  or  is  not  com- 
petent? If  so,  by  what  hocus-pocus  is  it  to  ren- 
der a  really  proper  judgment?  Any  member  of 
the  committee  competent  to  pass  an  opinion 
on  the  work  is  manifestly  competent  to  judge 
an  engineer  from  the  record  of  his  previous 
services.  If  the  case  is  to  go  to  a  referee, 
there  Is  no  reason  whatever  for  not  letting  the 
referee  make  the  appointment  in  the  first  case. 
The  bonding  principle  is  obnoxious  and  perni- 
cious in  every  respect. 


Flue  Temperatures  and  Boiler  Economy. 

The  contribution  by  Mr.  Kenneth  Torrance 
on  pumping  station  management  in  The  En- 
gineering Record  of  last  week  called  particular 
and  deserved  attention  to  the  fire  room  as  the 
place  where  most  of  the  money  of  a  steam  plant 
is  spent.  Engine  efficiency  is  of  course  highly 
desirable,  but  good  men  who  will  work  the  fires 
intelligently  are  just  as  desirable.  Possibly 
one  of  the  reasons  that  good  firemen  are  so 
rare  is  the  fact  that  so  few  conveniences  are 
provided  for  their  assistance.  They  have  little 
incentive  for  well  doing.  Their  understanding 
of  the  character  of  their  services  must  be  ob- 
tained largely  from  the  steam  gauge  and  the 
complaints  of  the  men  who  pay  the  coal  bills. 
They  are  foi-ced  to  rely  on  the  trained  judg- 
ment that  comes  from  experience,  while  their 
pay  does  not  warrant  much  mental  effort  to 
obtain  this  training. 

There  are  a  number  of  comparatively  inex- 
pensive accessories  which  would  enable  the 
head  fireman  to  do  better  work  more  econom- 
ically than  is  usually  the  case.  One  of  them, 
to  which  this  journal  has  previously  called  at- 
tention, refers  to  the  regulation  of  flue  tempera- 
tures. There  are  many  boilers  which  waste 
into  the  chimney  a  large  amount  of  heat,  owing 
to  the  deficiency  or  inefficiency  of  the  heating 
surface.  The  claim  is  made  for  some  of  these 
boilers  that  the  high  flue  temperatures  do  not 
indicate  a  waste  caused  by  a  low  efficiency. 
If  a  high  flue  temperature  is  preceded  by  a  high 
furnace  temperature,  the  loss  measured  by  their 
ratio  may  be  no  greater,  it  is  asserted,  than  is 
the  case  when  the  flue  and  furnace  tempera- 
tures are  both  low.  The  force  of  these  claims 
depends  on  the  actual  simultaneous  occurrence 
of  high  furnace  and  flue  temperatures,  and 
careful  observation  fails  to  reveal  any  such 
conditions.  Boiler  trials  made  under  skilful 
direction  show  that  where  there  is  a  high  de- 
gree of  heat  in  the  flue  the  rate  of  evaporation 


is  below  the  standard  of  good  practice  what- 
ever may  be  claimed  regarding  the  design  of 
the  furnace,  the  perfection  of  combustion  or 
the  efficiency  of  the  heating  surface.  A  few 
trials  may  have  had  results  contrary  to  this,  but 
the  experience  of  consulting  experts  is  as 
stated. 

The  standard  practice  for  evaporation  with 
the  superior  grades  of  Cumberland,  Pocahontas 
or  similar  bituminous  coa»j  of  the  best  quality, 
is  12  pounds  of  water  per  pound  of  combustible 
from  and  at  212  degrees.  This  may  be  obtained 
with  a  flue  temperature  ranging  between  450 
and  500  degrees.  If  that  temperature  rises 
much  over  500  degrees,  experience  Indicates 
that  economy  of  operation  Is  decreasing.  It  is 
a  fact,  however,  that  the  flue  temperature  of 
a  boiler  plant  in  regular  service  rarely  receives 
any  attention,  and  few  firemen  have  any  appre- 
ciation of  the  importance  of  observing  It  regu- 
larly. 

It  would  add  much  to  the  Information  of  the 
firemen,  to  say  nothing  of  the  saving  in  coal,  if 
a  flue  thermometer  or  other  instrument  for 
determining  the  temperature,  could  be  regu- 
larly used  as  a  part  of  the  equipment.  The 
records  of  this  instrument  would  go  to  the  offlce 
with  the  daily  reports  of  coal  consumption  and 
engine  operation.  The  particular  service  of 
these  daily  records  would  be  their  Indication  of 
the  condition  of  the  heating  surfaces.  As  these 
surfaces  become  covered  with  soot  on  the  out- 
side and  scale  on  the  inside,  their  efficiency  In 
transmitting  the  heat  of  the  coal  becomes 
diminished  and  the  thermometer  in  the  flue  at 
once  reveals  an  increase  of  temperature.  By 
watching  these  records,  the  man  in  charge  of 
the  plant  knows  positively  when  the  boilers 
must  be  cleaned,  and  this  work  is  not  deter- 
mined by  judgment  or  opinion  or  mere  g^ess. 

The  cost  of  such  a  thermometer  is  Incon- 
siderable cpmpared  with  the  saving  in  coal  that 
its  intelligent  use  will  effect.  An  increase  of 
100  degrees  in  the  temperature  of  the  fiue  rep- 
resents a  loss  of  at  least  5  per  cent,  of  the  heat 
furnished  by  the  coal.  This  is  equivalent  to 
no  inconsiderable  sum  in  a  steam  plant  of  any 
but  the  smallest  size.  There  is  also  the  saving, 
uncertain  in  amount  but  nevertheless  impor- 
tant, which  will  follow  the  proper  cleaning  of 
the  boilers. 

An  Engineering  View  of  Industrial  Com- 
binations. 

A  few  days  ago  a  rather  unusual  address  was 
made  before  the  graduating  class  of  Stevens 
Institute  by  Mr.  Charles  F.  Scott,  chief  electri- 
cian of  the  Westinghouse  Electric  &  Manufac- 
turing Company.  It  was  an  address  that  gave 
an  inspiring  picture  of  the  humanitarian  possi- 
bilities of  engineering,  when  its  principles  have 
been  better  recognized  and  its  capabilities  bet- 
ter understood.  To  the  older  men  who  heard  it, 
its  value  lay  mainly  in  the  view  taken  of  thft 
future  of  industrial  combinations,  a  view  that 
may  be  considered  visionary  by  many,  yet  one 
which  would  work  great  benefits  were  it  to 
find  realization.  And  while  it  may  seem  Uto- 
pian at  first  thought,  the  longer  it  is  considered 
the  more  probable  will  it  appear  that  along 
some  such  line  the  fate  of  industrial  combina- 
tions will  eventually  be  fixed. 

The  great  result  of  engineering,  according  to 
Mr.  Scott,  is  increased  efficiency.  It  provides 
the  instruments  and  the  means  and  the  meth- 
ods by  which  the  results  of  human  activity  are 
enormously  increased.  The  construction  of  a 
new  bridge,  a  more  economical  engine,  or  a 
more  convenient  office  building  is  a  very  es- 
sentfal  feature  of  the  developme«t  of  the  intri- 
cate machinery  of  modern  life.  Engineering 
viewed  in  this  way,  above  the  details  of  its  lit- 
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tie  subdivisions,  offers  the  inspiration  of  great 
possibilities  tending  toward  the  advantage  of 
all  people.  Hence  it  will  be  attractive  to  young 
men  of  broad  views,  youths  of  promise  and  pur- 
pose. 

The  future  of  the  engineer  in  industrial  com- 
binations depends  on  this  characteristic  of  his 
work  in  increasing  efficiency.  These  combina- 
tions require  the  best  work  of  picked  men,  and 
Mr.  Scott  quotes  on  this  subject  a  part  of  an 
address  at  the  University  of  Minnesota  by 
James  B.  Dill,  Esq.,  who  has  been  called  the 
"father  of  trusts"  on  account  of  his  professional 
connection  with  so  many  of  them.  Mr.  Dill 
said:  "I  believe  that  the  tendency  to  organ- 
ization, to  combination,  has  put  a  demand  on 
the  college-trained  minds,  has  put  a  premium 
upon  the  service  of  such  men,  and  has  made  it 
easier  than  formerly  for  the  college  graduate 
to  get  started  and  to  succeed  in  the  world. 
.  .  .  When  the  trust  movement  shall  have 
steadied  itself  and  when  it  shall  have  eradi- 
cated those  tendencies  which  are,  apparently. 
In  the  wrong  direction,  when  it  shall  have  in- 
creased and  strengthened  those  elements  which 
are  right,  then  the  men  in  charge  of  the  great 
combinations  and  in  executive  positions  will 
be  the  men  who  not  only  have  a  knowledge  of 
the  business  but  whose  minds  have  beea 
broadly  trained  and  whose  characters  have  been 
formed  within  university  halls." 

In  another  aspect,  the  tendency  of  these  com- 
binations is  not  considered  so  clear  by  Mr. 
Scott  It  Is  gradually  becoming  the  prevailing 
view  that  these  mergers  are  sound  from  a  com- 
mercial standpoint  but  are  not  sound  from  the 
social  point  of  view.  While  they  may  lead  to 
economies  in  production,  they  do  not  tend  to- 
ward general  individual  advancement  and  per- 
sonal freedom.  It  is  felt  that  the  tendency  Is 
to  elevate  a  few  leaders,  to  group  men  into 
masses  and  treat  them  in  the  aggregate  and  not 
as  individuals.  That  these  apprehensions  are 
really  unfounded  and  need  not  be  feared  save 
during  the  transitory  period  of  combinations, 
Mr.  Scott  believes  is  a  consequence  of,  first, 
the  need  of  well-trained  men  of  education  In 
the  great  corporations;  second,  the  efficiency 
which  the  engineer  attains  as  part  of  his  train- 
ing; third,  the  engineer's  necessary  reliance 
upon  absolute  truth  for  success  in  conducting 
his  duties.  The  fate  of  the  trust  depends  in  no 
small  measure.  It  was  Intimated,  on  this  third 
fact.  It  Is  a  fact  often  mentioned  before  by 
enquirers  Into  the  causes  of  success  In  the 
engineer.  The  engineer  must  know  and  respect 
physical  laws,  for  failure  Is  the  certain  conse- 
quence of  false  data  or  bad  methods,  and  physi- 
cal truths  are  the  same  as  social  truths. 

The  successful  civil  engineer  must  therefore 
be  a  man  trained  to  recognize  truth  and  skilled 
In  applying  Its  lessons  judiciously.  His  aim  is 
construction,  just  as  that  of  the  old-time  mili- 
tary engineer  was  destruction.  It  Is  said  that 
business  Is  warfare,  but  who,  Mr.  Scott  asked, 
can  picture  the  transformation  which  will  result 
from  supplanting  the  principle  of  war  In  the 
management  of  these  great  industrial  combina- 
tions with  the  principle  of  the  civil  engineer, 
the  Increase  of  efficiency. 

The  substance  of  this  address  is  that  In  the 
evolution  of  trust  management  the  same  princi- 
ple of  the  survival  of  the  fittest  that  obtains 
in  all  natural  changes  must  be  the  governing  In- 
fluence. Mr.  Dill  testifies  from  his  wide  experi- 
ence that  the  executive  men  must  be  broadly 
educated,  which  Is  true  of  most  prominent  engi- 
neers. The  whole  aim  of  trusts  is  an  increase 
In  efficiency  without  an  Increase  In  cost,  which 
Is  Mr.  Scott's  very  striking  definition  of  the  aim 
of  engineering.  These  two  facts  point  to  the 
engineer  as  the  best  executive  officer  for  great 
industrial  corporations.     Assuming  that  these 


inferences  find  realization,  is  it  not  reasonable 
to  expect  that  the  engineer's  training  will  make 
his  administration  more  wholesome,  less 
marked  by  greed,  than  that  of  the  man  whose 
training  has  been  wholly  along  the  line  of  great- 
est profits  and  least  expenses?  Will  not 
such  an  administration  be  more  likely  to  reduce 
the  public  suspicion  of  great  aggregations  of 
capital?  These  are  the  leading  questions  which 
Mr.  Scott's  address  presents,  and  a  careful  ob- 
server of  recent  developments  in  the  latest  in- 
dustrial and  railway  consolidations  will  prob- 
ably answer  in  the  affirmative.  The  lesson 
taught  by  the  Pennsylvania  Railroad  Company 
for  many  years  is  gradually  being  recognized, 
and  little  by  little  the  engineer  is  being  ad- 
vanced to  those  high  executive  positions  for 
which  his  training  eminently  fits  him. 


or  some  other  efficient  household  reagent.  The 
purification  needed  in  these  places  is  the  re- 
moval of  turbidity,  which  only  sedimentation 
and  filtration  will  accomplish. 


The  Spier  Falls  Power  Development. 

As  hydro-electric  power  developments  go  in 
these  latter  days  a  20,000  or  40,000-horse-power 
plant  is  not  startling  large,  but  still  Is  large 
enough  to  arrest  attention,  especially  when 
there  is  Involved  the  construction  of  a  masonry 
dam  with  a  maximum  section  154  feet  high. 
When,  moreover,  the  dam  is  built  across  a 
river  which  has  fiood  flows  of  40,000  to  50,000 
cubic  feet  per  second,  the  temporary  works 
required  also  attain  an  interesting  magnitude. 
The  leading  article  in  this  issue,  for  the  reasons 
just  intimated  and  because  it  is  a  good  de- 
scription of  the  installation  at  Spier  Falls  on 
the  Hudson  River  and  of  the  construction 
methods  employed  under  the  direct  supervision 
of  the  engineers,  is  particularly  Instructive  to 
engineers  connected  with  the  design  and  con- 
struction of  similar  works.  The  full  descrip- 
tion of  the  unusually  complete  "contractor's" 
plant  Is  one  of  the  important  features  of  the 
article.  The  extensive  use  of  cableways  and 
stiff-leg  derricks,  and  the  convenient  arrange- 
ment of  the  concrete  plant  are  noteworthy. 


Notes  and  Comments. 


The  Society  for  Testing  Materials  which 
meets  at  the  Delaware  Water  Gap  on  July  1  to 
3  has  arranged  a  diversified  programme  of  in- 
terest to  structural  engineers,  foundrymen,  steel 
makers,  and  users  of  cement  and  asphalt. 
While  the  organization  is  a  small  one,  its  ob- 
jects are  very  Important,  and  its  meetings  will 
prove  profitable  to  all  who  attend. 


Concrete-Steel  Sewer  Construction  is  fast 
growing  in  favor,  the  latest  report  advocating 
it  being  one  by  Mr.  Samuel  M.  Gray  to  the  au- 
thorities of  Lancaster,  Pa.  The  report  advises 
the  use  of  concrete  reinforced  with  expanded 
metal  as  being  cheaper  than  brick,  although  for 
the  construction  to  be  successful  it  must  be 
executed  by  experienced  men.  Should  brick 
sewers  be  adopted,  they  must  be  made  two 
Inches  larger,  Mr.  Gray  states,  because  the  fric- 
tion losses  in  a  brick  conduit  are  larger  than 
those  In  one  of  concrete. 


The  Engineering  Editors  of  daily  papers  In 
several  cities  have  contributed  some  Interesting 
lucubrations  to  technical  literature  on  the  won- 
derful value  of  ozone  for  purifying  municipal 
water  supplies.  Many  experiments  with  ozone, 
some  on  a  fairly  large  scale,  have  demonstrated 
that  the  gas  can  be  employed  successfully  as  a 
sterilizing  agent.  The  process  has  hitherto 
been  so  expensive  as  to  be  impracticable  com- 
mercially, however,  although  the  cost  is  being 
gradually  reduced.  Sterilization  is  merely  one 
feature  of  purification,  and  the  use  of  ozone  at 
Cincinnati,  St.  Louis  or  New  Orleans  would  be 
about  as  successful  as  treatment  with  castoria 


The  Reported  Explosion  in  the  East  Boston 
tunnel  on  June  19,  in  which  one  man  was  killed, 
five  somewhat  injured  and  possibly  another 
killed,  was  a  blow-out  at  the  south  heading  of 
Section  B,  where  work  was  progressing  under 
air  pressure.  The  air  first  escaped  for  about 
10  seconds,  then  stopped  for  about  a  second, 
and  finally  blew  out  again  for  a  period  variously 
stated  as  5  to  15  minutes,  until  atmospheric 
pressure  prevailed.  The  air  escaped  through 
the  earth  at  an  opening  for  the  tunnel  at  the 
Atlantic  Chambers,  a  rectangular  structure 
about  40x60  feet  in  plan  and  50  to  60  feet  deep. 
The  earth  had  a  timber  bracing,  which  was 
more  or  less  knocked  down,  allowing  the  earth 
outside  the  Chambers  to  slump  into  it  through 
the  opening,  resulting  in  a  10-foot  settlement  of 
the  street  above.  The  one  man  known  to  be 
killed  was  found  in  the  hole  where  the  air 
escaped  above  the  drift.  It  is  supposed  that  he 
and  the  man  who  is  missing  were  both  blown 
into  the  crevice  through  which  the  air  was 
escaping.  The  south  drift  where  the  blow-out 
occurred  was  11%  feet  from  the  wall  of  the 
Chambers.  There  has  been  no  serious  injury 
to  the  tunnel  and,  aside  from  the  loss  of  life,  the 
accident  is  not  of  any  apparent  importance. 


Knowledge  and  Wisdom  are  very  different,  as 
Mr.  P.  M.  Lincoln  pointed  out  at  the  recent  con- 
vention of  the  Canadian  Electrical  Association. 
For  example,  the  young  graduate  of  a  technical 
school  has  sufficient  knowledge  to  compute  the 
distance  between  the  conductors  of  a  high  ten- 
sion transmission  line.  But  it  is  only  the  wis- 
dom based  on  experience  which  will  convince 
him  that  the  final  determination  of  the  space 
should  depend  on  the  average  length  and  ohmic 
resistance  of  cats,  the  spread  of  wing  of  owls 
and  the  average  length  of  scrap  baling  wire 
combined  with  the  muzzle  velocity  of  a  small 
boy's  throwing  arm.  Similarly  the  young  man 
may  have  a  highly  commendable  appreciation 
of  efficiency  In  a  transmission  line,  but  wisdom 
based  on  experience  will  soon  teach  him  that 
efficiency  is  a  vanishing  quantity  when  com- 
pared to  continuity  of  operation,  and  that  econ- 
omy is  not  in  the  same  class  with  good  service. 
Mr.  Lincoln  did  not  intend  any  adverse  reflec- 
tion on  technical  education  in  these  remarks, 
for  he  takes  pains  to  say  that  nothing  else  will 
so  well  supply  the  power  of  initiative  which  the 
engineer  for  high-tension  work  must  possess  to 
be  successful. 


A  Compressed-Air  Central  Station  will  be  in- 
stalled at  North  Amherst,  O.,  operated  by  the 
Cleveland  Stone  Company.  The  building  will 
be  80x130  feet,  practically  all  the  mechanical 
plant  being  furnished  in  runnipg  order  by  the 
Ingersoll-Sergeant  Drill  Company.  There  will 
be  three  258-horse-power  Stirling  boilers  with 
Roney  stokers  and  mechanical  draft,  a  water 
purifying  plant,  and  two  Corliss  condensing 
compressors  having  a  combined  capacity  of 
9,215  cubic  feet  of  free  air  per  minute.  The 
station  will  supply  compressed  air  to  9  hoisting 
engines,  22  derricks,  15  channelers,  15  drills, 
pumps,  steam  hammer,  shop  engine,  grindstone 
and  forges.  It  is  expected  that  the  new  plant 
and  proposed  change  in  the  quarrying  system . 
will  increase  the  output  25  to  50  per  cent,  with 
the  same  labor  force,  and  cut  down  coal  con- 
sumption materially. 


Still  Another  Case  of  hazardous  work  for  the 
public  welfare  deserves  to  be  mentioned  in  con- 
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nection  with  these  floods.  When  the  Kansas 
City  bridges  were  swept  away  it  was  necessary 
to  put  up  immediately  some  Icind  of  a  support 
to  carry  the  water  mains  across  the  river.  The 
city's  water  supply  was  cut  off  and  its  renewal 
.at  the  earliest  possible  moment  was  imperative. 
Messrs.  Waddell  &  Hedrick  undertook  this 
dangerous  task  with  a  gang  of  inexperienced 
men,  and  such  supplies  as  could  be  readily  pro- 
cured. They  built  a  suspension  bridge  for  the 
purpose,  risking  their  lives  with  their  men  in 
order  to  urge  on  the  work.  The  anchorage  on 
one  side  had  to  be  constructed  under  several 
feet  of  water,  and  the  work  involved  the 
strengthening  of  part  of  an  old  bridge  which 
threatened  every  minute  to  fall  into  the  rushing 
waters  attacking  it.  The  handling  of  the  sup- 
plies was  fraught  with  peril  at  first,  but  the 
work  was  finally  finished  in  less  than  a  week 
without  accident,  resulting  in  a  remarkably 
stiff  structure.  Mr.  Bernard  Corrigan,  the  well- 
known  Kansas  City  contractor,  very  clearly 
stated  the  case  when  he  said  that  "the  engi- 
neers are  entitled  to  the  most  hearty  thanks  of 
the  people.  They  would  not  have  done  that  kind 
of  work  for  a  private  corporation,  but  they  did 
it  for  the  city  because  of  the  city's  calamity." 


Street  Pavement  Inspection  of  an  astonishing 
kind  has  been  revealed  in  an  investigation  in 
Detroit.  One  inspector  testified  that  when  he 
was  appointed  he  could  not  tell  whether  con- 
crete was  properly  mixed  or  not,  and  he  did  not 
know  even  when  examined  whether  cement, 
sand  or  stone  was  put  on  the  mixing  board  first. 
Worst  of  all,  he  had  never  seen  the  specifica- 
tions governing  the  work.  In  laying  wooden 
blocks,  he  testified  that  he  tried  to  keep  the  tar 
cool  enough  to  prevent  its  running  down  be- 
tween the  blocks  and  being  wasted.  Another 
inspector  testified  that  the  sand  used  for  con- 
crete on  one  of  his  streets  was  taken  from  be- 
low the  old  wood  block  pavement  which  had 
been  torn  up.  It  is  only  right  to  add  that  the 
witness  did  not  believe  this  sand  should  be 
used,  for  it  had  a  tendency  to  kill  the  concrete, 
but  he  passed  it  under  orders  from  his  chief. 
The  city's  choice  between  two  such  inspectors 
is  merely  Hobson's  choice,  for  its  interests  suf- 
fer equally  under  either.  It  makes  no  difference 
•whether  a  man  is  ignorant  or  whether  he  is 
lazy  or  lacking  in  backbone,  if  the  work  suffers. 
The  only  way  to  get  good  work  is  to  have  good 
specifications  and  to  insist  on  their  fulfilment. 
This  cannot  be  done  until  the  people  elect  men 
to  ofllce  who  are  certain  to  discharge  their 
trusts  properly.  Such  inspection  as  Detroit  has 
had  reflects  directly  on  the  voters  of  the  city, 
for  putting  men  in  oflice  who  would  permit  it. 


Advice  from  Manufacturers  is  the  subject  of 
some  recent  statements  by  Dr.  A.  B.  W.  Ken- 
nedy that  are  worth  quoting  for  their  interest, 
apart  from  their  value  as  the  opinion  of  an  emi- 
nent engineer.  "I  have  not  infrequently  found 
that  a  manufacturer,"  he  said,  "who  knew  per- 
fectly well  that  he  could  design  a  better  ma- 
chine than  I  could  design,  deduced  from  that 
the  conclusion  that  he  knew  better  what  kind 
of  a  machine  I  wanted  than  I  did  myself.  But 
this  does  not  follow  for  many  reasons.  We 
have  to  use  the  machinery,  and  we  know  how  it 
works  in  a  way  which  very  seldom  comes  within 
the  manufacturer's  cognizance.  The  experience 
and  knowledge  of  the  engineer  and  manufac- 
turer are  quite  different,  and  they  must  not  be 
confounded.  More  than  once  manufacturers  of 
the  highest  rank  have  proved  to  me  absolutely 
that  the  things  I  wanted  could  not  be  done,  at 
least  with  any  satisfaction,  and  that  it  was  of  no 
use  asking  for  such  things;  while  I  have  known 
all  the  time,  not  only  that  the  things  could  be 
done,  but  that  they  had  already  been  done  with 


complete  success.  On  the  other  hand  it  will 
never  do  to  underrate  a  manufacturer's  knowl- 
edge of  the  details  of  what  he  does  himself. 
There  are  probably  ten  different  ways  of  mak- 
ing every  detail,  and  it  is  really  difficult  to 
prove  that  any  one  is  very  definitely  better  than 
the  others.  If  you  want  to  live  a  happy  life 
as  consulting  engineers,  you  must  take  advan- 
tage of  all  the  knowledge  and  experience  of  the 
contractors  who  are  carrying  out  your  work, 
and  be  ready  to  add  to  this  all  the  experience 
that  you  can  get  on  the  other  side  yourselves." 


The  Compensation  of  Engineers  is  a  very  ten- 
der subject,  which  has  to  be  treated  with  "as- 
surances of  distinguished  consideration"  when 
discussed  among  ourselves.  But  in  a  general 
way,  it  seems  desirable  to  make  plain  a  few 
facts  for  the  benefit  of  parents  contemplating  a 
technical  education  for  their  sons.  One  such 
was  recently  dumbfounded  to  learn  that  a 
course  in  such  a  school  would  not  ensure  an 
annual  income  of  several  thousand  dollars  to 
his  young  hopeful  soon  after  graduation.  The 
reality  is  evident  from  the  calls  for  men  re- 
ceived by  a  firm  making  a  specialty  of  supply- 
ing engineering  assistants.  There  were  re- 
cently over  forty  calls  for  mechanical  drafts- 
men, the  pay  offered  ranging  from  $10  a  week 
for  tracers  to  $150  a  month  for  men  able  to  de- 
sign, the  average  compensation  being  from  $75 
to  $100.  Instrument  men  on  railway  work  were 
offered  $75  to  $100  per  month ;  bridge  and  struc- 
tural draftsmen,  $65  to  $125;  architectural 
draftsmen,  $50  to  $100.  Several  engineers  for 
small  bridge  shops  were  wanted  at  salaries 
around  $2,000  a  year.  The  pay  offered  for  in- 
structors in  engineering  subjects  by  several 
schools  was  from  $600  to  $1,200  a  year.  There 
was  an  offer  of  $2,500  for  a  contracting  engi- 
neer, "a  good  mixer  and  business  getter,  able  to 
meet  municipal  bodies  in  behalf  of  company." 
Frotn  $4,000  to  $6,000  was  offered  for  a  man  to 
take  charge  of  a  technical  school  in  the  West. 
These  market  quotations  should  suffice  to  show 
the  error  of  his  ways  to  any  parent  who  believes 
that  a  technical  school  graduate  can  step  from 
the  portals  of  his  alma  mater  into  a  position 
with  a  considerable  salary.  As  a  matter  of  fact, 
engineering,  like  the  other  professions,  does  not 
offer  such  large  pecuniary  prizes  as  commercial 
pursuits. 


Union  Engineering  Building. 

A  formal  organization  of  the  joint  committee 
representing  the  various  bodies  which  have 
taken  action  with  respect  to  the  gift  of  one 
million  dollars  of  Mr.  Andrew  Carnegie  for  a 
union  building,  was  effected  on  the  evening  of 
June  18.  The  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Electrical 
Engineers,  and  the  Engineers'  Club  have  taken 
final  action  and  appointed  their  representatives 
upon  a  joint  committee  for  accepting  the  gift. 
The  American  Institute  of  Mining  Engineers 
has  likewise  taken  action  so  far  as  its  rules 
permit.  The  council  has  appointed  representa- 
tives subject  to  changes  in  the  rules  of  the  or- 
ganization which  have  been  proposed  by  the 
council  for  adoption  at  the  next  general  meet- 
ing. At  the  present  time  a  letter  ballot  for  as- 
certaining the  attitude  of  the  members  is  being 
taken,  which  is  stated  to  show  an  overwhelm- 
ing majority  in  favor  of  the  plans  proposed  by 
the  council. 

The  American  Society  of  Civil  Engineers  at 
its  recent  meeting  in  Asheville  referred  the 
matter  to  its  board  of  directors  for  considera- 
tion and  directed  that  the  matter  be  then  pre- 
sented to  the  members  of  the  Society  for  letter 
ballot,  if  satisfactory  to  the  board. 

At  the  meeting  on  June  18,  the  following  were 


announced   as   representatives  of  the   several 
bodies  upon  the  joint  committee: 

American  Institute  of  Mechanical  Engineers, 
James  M.  Dodge,  F.  R.  Hutton,  Charles  Wallace 
Hunt. 

American  Institute  of  Electrical  Engineers, 
Charles  F.  Scott,  B.  J.  Arnold,  S.  S.  Wheeler. 

American  Institute  of  Mining  Engineers,  A- 
R.  Ledoux,  Charles  Kirchoff,  Timothy  Dwight. 

Engineers'  Club,  John  C.  Kafer,  W.  H. 
Fletcher,  W.  A.  Redding. 

Representatives  of  the  American  Society  of 
Civil  Engineers  are  requested  to  meet  with  the 
joint  committee  and  take  part  in  deliberations 
with  regard  to  the  plans  to  be  adopted.  The 
representatives  who  have  served  upon  the  con- 
ference committee  are  Alfred  Noble,  W.  J.  Wll» 
gus,  George  H.  Pegram. 

The  joint  committee  was  organized  by  the 
election  of  the  following  officers:  Chairman, 
Charles  F.  Scott;  secretary.  Professor  F.  R. 
Hutton.  The  chairman  was  directed  to  indi- 
cate to  Mr.  Carnegie  the  acceptance  of  his  gift 
by  the  joint  committee  representing  the  several 
organizations.  The  Joint  committee  placed  the 
immediate  work  of  developing  plans  upon  an  ex- 
ecutive committee  of  five,  consisting  of  one  mem- 
ber from  each  of  the  five  organizations  named 
in  Mr.  Carnegie's  letter  as  follows:  American 
Society  of  Civil  Engineers,  Mr.  Alfred  Noble; 
American  Society  of  Mechanical  Engineers, 
Prof.  F.  R.  Hutton;  American  Institute  of  Min- 
ing Engineers,  Mr.  A.  R.  Ledoux;  American  In- 
stitute of  Electrical  Engineers,  Mr.  Charles  F. 
Scott;  Engineers'  Club,  Mr.  W.  H.  Fletcher. 

The  executive  committee  met  on  May  19  and 
organized  by  the  election  of  Charles  F.  Scott, 
chairman,  and  F.  R.  Hutton,  secretary.  The 
committee  laid  out  certain  work  to  be  under- 
taken by  its  several  members,  and  will  have 
meetings  from  time  to  time  during  the  summer. 

The  following  cablegram  has  been  sent  to  Mr. 
Carnegie:  "Joint  committee  four  organizations 
formally  accepts  generous  gift  Union  Building. 
Executive  committee  in  session  sends  greeting 
and  reports  progress. — Scott." 

The  following  resolutions  were  passed  this 
week  by  the  American  Society  of  Mechanical 
Engineers: 

"The  American  Society  of  Mechanical  Engi- 
neers assembled  in  general  session  at  its  47th 
meeting  in  Saratoga,  N.  Y.,  has  learned  with 
the  greatest  interest  of  the  proposed  gift  to  the 
profession  of  engineexing  by  Mr.  Andrew  Car- 
negie, member  of  the  Society,  of  a  million  dol- 
lars for  an  engineering  building. 

"The  Society  has  also  been  informed  of  the 
action  taken  by  its  Council  in  reference  to  mak- 
ing this  gift  available  and  serviceable  to  the 
needs  of  this  society.    Wherefore: 

"Be  it  Resolved,  That  this  Society  desires  to 
place  on  record  its  appreciation  of  the  purpose 
of  Mr.  Carnegie,  in  seeking  to  advance  by  this 
means  the  interests  of  the  profession  of  en- 
gineering, 

"Resolved,  That  by  embodying  this  purpose 
in  the  form  of  a  great  and  noble  building  for 
the  uses  of  those  organizations  whose  aims  are 
to  foster  the  development  of  engineering,  the 
donor  has  taken  a  step  which  will  notably  ad- 
vance these  Interests; 

"Resolved,  That  the  Society  approves  the 
prompt  response  of  Its  Council  to  the  oppor- 
tunity offered  to  favor  and  further  the  interests 
of  the  Society  which  are  involved  in  that  pro- 
gress of  the  profession  which  lies  at  the  base  of 
the  Carnegie  gift; 

"Resolved,  That  it  be  referred  to  the  Council 
with  power  to  transmit  by  cablegram  and  letter 
to  Mr.  Carnegie  the  action  of  the  Society,  and  to 
carry  out  by  further  action,  the  details  neces-  • 
sary  to  realize  Mr.  Carnegie's  generous  pur- 
pose." 
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THE     SPIER     FALLS     DAM     AND     POWER     PLANT 

OF  THE  HUDSON  RIVER  WATER  POWER  COMPANY. 
By  Gwrge  I'..  Howe,  Assistant  Kngiueer. 


There  is  now  building  across  the  Hudson 
River  at  Spier  Falls,  from  Mount  McGregor  to 
the  Luzerne  Mountains,  a  large  masonry  dam 
for  power  development  purposes.  This  dam, 
from  which  power  will  be  obtained  by  midsum- 
mer, and  which  will  be  completed  within  a  year, 
is  being  constructed  with  day  labor,  by  the 
Hudson  River  Water  Power  Company,  of  which 
Mr.  Eugene  U  Ashley,  of  Glens  Falls,  N.  Y.,  is 
president,  and  Mr.  E.  H.  Gay,  of  Boston,  Mass., 
treasurer.  The  structures  when  finished  will 
consist  of  an  overfall  section,  on  the  Warren 
County  side  of  the  river,  817  feet  long;  a  section 
across  the  river,  10  and  12  feet  higher  than  the 
overfall,  552  feet  long;  and,  at  right  angles  to 
the  Saratoga  County  end  of  the  river  section,  a 
dam  forming  one  side  of  the  intake  canal,  and 
extending  in  an  easterly  direction  403  feet  to 
an  overfall  across  the  end  of  the  canal.  From 
the  intake  canal,  ten  penstocks  carry  the  water 
down  to  the  power  bouse,  which  extends 
along  the  river  bank,  with  one  end  on  the 
dam. 

The  dam  forms  a  reservoir  5Vj  miles  long 
and  about  %  mile  wide,  and  one  foot  draft  on 
it  will  furnish  about  100,000  horse-power-hours. 
The  head  will  be  80  feet,  and  at  low  water, 
using  the  storage  furnished  by  the  dam,  20,000 
horse-power  can  be  developed  on  a  twelve-hour 
basis.  When  the  storage  of  the  upper  Hudson 
is  developed  the  plant  can  be  run  to  its  full 
capacity,  40,000  horse-power,  the  year  round.  A 
preliminary  description  of  this  plant  was 
printed  in  The  Engineering  Record  of  March  8, 
1902;  but  as  numerous  changes  have  been  made 
since  that  date  in  the  design  of  the  dam  and 
power  house,  revised  cuts  have  been  made  to 
accompany  this  article. 

The  overfall  section  of  the  dam  is  built  on  a 
terrace  about  30  feet  above  the  river  level.  The 
profile  of  its  downstream  fwe  is  an  ogee 
curve  and  the  upstream  face  is  slightly  battered. 
Its  Interior  is  of  rubble  masonry,  consisting  of 
the  granite  rock,  quarried  near  the  site,  laid  in 
1:2%  Portland  cement  mortar.  No  specifica- 
tions as  to  the  sizes  of  the  stones  have  been 
made,  the  only  requirements  being  that  the 
stones  should  be  clean  and  free  from  seams. 
The  downstream  face  is  of  random  range  ashlar, 
cut  to  V4-inch  Joints,  having  1%-inch  face  projec- 
tions. The  joints  in  this  face  work,  as  well  as 
those  in  the  face  work  of  the  main  dam  where 
the  batter  was  more  than  about  .25  foot  per  foot, 
have  been  made  with  a  Portland  cement  grout, 
mixed  1  to  1,  very  thick,  and  well  worked  down 
by  iron  blades  into  the  joints.  The  upstream 
face  is  of  hammered  rubble.  All  face 
work  is  well  tied  to  the  interior  mas- 
onry with  headers.  The  joints  on  both 
faces  are  raked  out  and  pointed  with  1:1  mor- 
tar. Special  stones  were  cut  for  the  toe  and 
crest.  These  stones  range  from  1%  to  3  cubic 
yards,  and  are  cramped  to  each  other  and  to  the 
adjoining  courses  with  IVj-inch  iron  cramps, 
grouted  in. 

The  remainder  of  the  dam  is  built  of  con- 
crete rubble  and  faced  with  hammered  rubble 
roughly  coursed  and  laid  in  l:2i-!  Portland  ce- 
ment mortar.  The  concrete  is  mixed  of  i'ort- 
land  cement  1:3:5,  stone  crushed  to  pass 
through  a  2%-lnch  ring,  the  run  of  the  crusher 
being  used.  The  concrete  is  mixed  rather  wet, 
and  worked  in  place  with  heavy,  long-handled 
spades.  When  thoroughly  placed,  and  in  a 
mushy  condition,  large  stones  are  placed  in  it 
and  worked  about  with  bars  until  well  bedded. 
The  spaces  between  the  larger  stones  are  filled 
with  spawls  and  more  concrete. 


Between  the  overfall  and  the  river  section  and 
extending  down  the  river  about  500  feet,  is 
placed  a  wing  wall  10  feet  wide,  the  object  of 
which  is  to  prevent  the  water  coming  over  the 
spillway  from  running  into  the  tall  bay  and 
raising  the  height  of  the  tail  water.  This  wall 
is  built  of  rubble,  faced  on  the  side  next  the 
overfall  with  the  same  material  as  the  down- 
stream side  of  the  overfall. 

The  dam  along  the  canal  is  built  in  the  same 
manner  as  the  main  dam,  except  the  face  on 
the  canal  side,  which  is  finished  in  concrete, 
on  account  of  the  many  grooves,  projections 
and  the  flaring  entrances  to  the  penstocks. 
Especial  care  was  taken  with  thts  to  procure  a 
smooth  piece  of  work,  and  the  results  are  very 
satisfactory.  The  ten  12-foot  steel  penstocks 
pierce  this  wall  with  their  bottoms  at  elevation 
53.  At  the  upper  end  they  are  7/16  inch  and 
at  the  lower  end   Vj  inch  thick.     Around  each 


of  Neponset,  Mass.,  driven  by  an  electric  motor. 
The  hoists  are  so  designed  that  any  gate  may 
be  thrown  in  or  out  of  gear,  and  operated  by 
hand.  Wicket  gates,  16x20  inches  in  size,  are 
provided  to  relieve  the  pressure  on  the  large 
gates  when  opening  or  closing  them.  Stop-log 
grooves  are  also  provided  in  front  of  these 
gates  so  that  repairs  may  be  made  to  any  indi- 
vidual gate.  Just  in  front  of  these  gates  are 
the  racks,  carried  on  a  frame  of  heavy  steel 
beams,  built  out  from  the  small  piers  between 
the  tubes.  These  racks  are  of  %x3-inch  iron 
placed  IVi  inches  apart  in  the  clear  and  bolted 
together  with  spacers,  in  sections  of  27  bars. 
They  extend  continuously  in  front  of  the  ten 
penstocks,  and  from  elevation  52  to  elevation  86, 
C  feet  above  the  normal  water  level.  Provision 
is  made  for  disposing  of  the  rubbish  from  them 
at  the  easterly  end  of  the  canal. 

At  the  mouth  of  the  canal,  which  is  designed 
to  carry  6,000  cubic  feet  per  second  with  a  ve- 
locity slightly  in  excess  of  3  feet  per  second, 
are  the  regulating  gates.  Here  are  piers  and 
arches  forming  ten  openings,  10  feet  wide  and 
18   feet   high.     These  openings  are    closed    by 
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General  Plan  of  the  Hudson  River  Power  Company's  Plant  at  Spier  Falls. 


section  passing  through  the  intake  wall  are 
four  flanges  of  4x6-inch  angles.  Between  the 
intake  wall  and  the  power  house  the  penstocks 
are  carried  on  masonry  piers  forming  saddles 
which  extend  up  around  the  tubes  for  a  height 
of  4  feet.  These  piers  are  4x13  feet  in  horizon- 
tal section  and  are  placed  4  feet  apart  in  the 
clear.  The  mouth  of  each  tube  flares  to  a  diam- 
eter of  13  feet,  the  flare  being  formed  iiV  the 
concrete.  Around  this  mouth  is  bedded  a  frame 
of  12xl4-inch  hard  pine  timber,  on  which  is  a 
strip  of  cast  Iron  1  Inch  thick  forming  the  seat 
for  the  gate. 

These  gates  12  inches  thick  are  built  of  se- 
lected Georgia  pine  sticks,  carefully  jointed, 
splined  and  held  together  with  four  1 1/0-inch 
bolts.  They  are  raised  by  a  screw  hoist,  de- 
signed and  built  by  the  Coflln  Valve  Company, 


double-leaf  gates,  built  in  a  similar  manner  to 
those  over  the  penstocks,  of  .10-inch  Georgia 
pine.  These  gates  run  in  cast-iron  grooves  set 
in  the  concrete  of  the  piers.  The  gate  stems 
are  fastened  to  the  lower  leaf,  and  as  it  is 
raised  a  cast-iron  lug  on  it  strikes  the  bottom 
of  the  upper  leaf  and  lifts  that.  The  gates  are 
fitted  with  cast-iron  rubbing  strips,  and  raised 
by  a  rack-and-pinion  hoist  designed  and  built 
by  the  S.  Morgan  Smith  Company,  of  York,  Pa. 
These  hoists,  also,  are  driven  by  an  electric 
motor  from  a  common  shaft,  and  can  be  oper- 
ated individually  if  so  desired.  Grooves  are 
provided  for  stop  logs  on  each  side  of  these 
gates  in  order  to  make  repairs  on  them. 

The  depth  of  water  in  the  canal  is  to  be  '20 
feet  and  the  minimum  section  has  about  2,000 
square  feet  area  at  that  depth.     There  is  a  re- 
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taining  wall  of  concrete  along  the  southerly 
side  of  the  canal  to  support  the  highway.  At 
the  end  of  the  canal  is  a  spillway  similar  in 
form  to  that  of  the  main  dam,  but  built  2  feet 
higher,  to  elevation  82,  the  intention  being  10 
use  it  only  in  freshet  time.  This  is  crossed  by 
an  I-beam  bridge  of  three  25-foot  spans. 

The  foundations  of  the  dam  were  in  all  cases 
•carried  to  a  clean  firm  rock,  free  from  seams. 
This  necessitated  a  very  extensive  rock  excava- 
tion under  the  spillway,  as  the  rock  here  was 
\ery  seamy.  In  one  place  the  cut  was  28  feet 
deep.  In  the  bed  of  the  river  a  glacial  drift 
was  encountered  over  the  rock.  This  material 
extended  down  as  low  as  64  feet  below  the 
datum,  water  level  in  the  river,  causing  the  dam 
"to  have  a  maximum  section  154  feet  in  height 
with  a  base  width  of  116  feet.  This  extreme 
depth  was  carried  for  nearly  150  feet  along  the 
dam.  Excavation  in  this  material 
was  exceedingly  difficult.  The  best 
way  to  work  it  seemed  to  be  in 
breasts,  driving  a  row  of  steel  bars 
in  about  5  feet,  pulling  them  and 
ai'opping  a  couple  of  sticks  of  dyna- 
mite Into  each  hole.  After  shoot- 
ing, the  material  was  sufficiently 
loosened  to  be  handled  with  pick 
and  shovel.  At  best  it  was  more 
expensive  to  excavate  than  a  simi- 
lar quantity  of  rock.  Nearly  50,000 
cubic  yards  had  to  be  taken  out. 

The  power  house  is  a  brick  build- 
ing 70  feet  10  inches  by  392  feet  in- 
side. It  is  divided  by  brick  walls 
into  three  rooms.  Aross  the  upper 
end  of  the  building  is  the  trans- 
-  former  and  switchboard  room,  and 
the  remainder  of  the  building  is 
divided  by  the  longitudinal  wall 
into  the  generator  and  wheel  rooms. 
The  foundations  are  of  concrete, 
and  the  rock  is  excavated  under  the 
building  so  as  to  give  a  depth  of  14 
feet  of  tail  water.  The  river  wall 
of  the  building  is  carried  on  a  con- 
crete wall  3  feet  wide  at  the  top 
and  battering  1  inch  to  the  foot. 

The  ten  generators  are  carried  on 
a  row  of  piers  3  feet  6  inches  wide 
and  23  feet  4  inches  long,  built  10 
feet  6  inches  apart  in  the  clear. 
These  openings  are  arched  over. 
Between  the  arches  and  the  river 
wall  is  a  space  13  feet  5  inches  wide 
spanned  by  10-lnch  25-poand  I- 
beams,.4  feet  8  inches  center  to  cen- 
ter, carrying  a  concrete  and  ex- 
panded metal  floor.  Between  the 
arches  and  the  river  wall  of  the 
building  is  the  wheel  pit,  21  feet  6 
inches  wide  and  297  feet  long.  The 
wheels  are  carried  over  this  on  box 
girders,  the  floor  of  the  wheel  room 
being  at  elevation  14.67,  the  gener- 
ator room  at  15.75.  The  wall  through  which  the 
penstocks  enter  is  a  rubble  masonry  retaining 
wall,  faced  with  brick  on  the  inside  of  the  build- 
ing, and  serving  to  hold  the  earth  filling  over 
the  penstocks.  The  penstocks  are  to  be  cov- 
ered 3  feet  deep  to  protect  them  during  freez- 
ing weather.  The  building  will  have  a  slate 
roof  carried  on  trusses  spaced  14  feet  center 
to  center.  There  will  be  10-ton  traveling 
cranes  in  the  wheel  and  transformer  rooms, 
and  a  20-ton  crane  in  the  generator  room. 

Of  the  generators,  eight  are  2,500-kilowatts 
and  two  2,000-kilowatts  General  Electric  Com- 
pany's 3-phase  2,000-volt  40-cycle  revolving  field 
alternators,  direct-connected  to  ten  pairs  of  tur- 
bines on  horizontal  shafts.  These  wheels  are 
54  inches  and  42  inches  in  diameter.  The  pen- 
stocks end  in  the  wheel  cases,  and  the  wheels 


discharging  into  draft  tubes.  The  wheels  were 
built  by  the  S.  Morgan  Smith  Company,  of 
York,  Pa.,  and  the  Swain  Manufacturing  Com- 
pany, of  Lowell,  Mass.,  and  are  rated  at  5,300 
gross  horse-power  for  the  54-lneh  wheels,  and 
4,500  gross  horse-power  for  the  42-inch  wheels, 
under  a  head  of  75  feet.  They  are  to  have  an 
80  per  cent,  efficiency,  and  are  governed  by 
Lombard  and  Sturgis  governors.  The  gener- 
ators are  capable  of  sustaining  a  25  per  cent, 
overload  indefinitely  and  are  to  have  an  effi- 
ciency of  95  per  cent,  at  full  load.  There  arc 
two  125-volt  150-kilowatt  exciters  and  one  125- 
volt  300-kilowatt,  each  driven  by  a  separate 
wheel  supplied  with  water  from  the  casings  of 
the  large  wheels.  Ducts  for  cables  lead  from 
the  machines  to  a  room  beneath  the  floor,  at 
the  upstream  end  of  the  building  under  the 
transformer   room.      In   this   room    is  the  low- 


View  Showing  Cross-Section  of  the  Spier  Falls  Dam. 

potential  switchboard  equipped  with  the  stand- 
ard General  Electric  Company's  appliances  and 
the  bus  bars.  From  this  room  the  lines  run  to 
an  air-tight  chamber  under  the  transformers, 
and  to  the  transformers  abOTC. 

There  are  thirty  833-kilowatt  and  seven  670- 
kilowatt  General  Electric  air-cooled  transform- 
ers. Beyond  these  are  the  high-potential,  trans- 
former, selector,  and  bus  sectionalizing 
switches,  and  the  line  oil  switches.  Along 
the  river  side  of  the  building  is  an  oper- 
ating board,  and  here  are  placed  the  various 
meters  for  each  machine  and  the  differ- 
ent feeder  lines.  There  are  also  auxiliary 
switches  operating  electrically  the  switches  on 
the  low-potential  board  and  in  the  high-poten- 
tial chamber,  so  that  the  whole  plant  is  under 
the  control  of  one  man.     In  addition  to  these 


there  are  switches  placed  on  an  operating  stand 
by  each  machine  so  that  any  machine  may  be 
cut  in  or  out  by  the  floor  man.  The  building 
will  be  lighted  by  current  from  the  exciters. 

At  the  downstream  end  of  the  building  is  a 
machine  shop  for  light  repair  work,  and  a  boil- 
er for  furnishing  steam  for  heating,  for  thawing 
out  gates,  and  similar  purposes. 

The  transmission  lines  will  eventually  con- 
sist of  flve  circuits  designed  for  a  30,000-volt 
potential.  They  are  of  No.  000  wire,  strung  on 
heavy  porcelain  insulators,  placed  equilaterally 
on  locust  cross-arms.  The  poles  are  chestnut 
and  are  spaced  90  feet  apart.  Each  pole  line 
carries  two  circuits. 

One  line  leads  to  Glens  Falls  and  the  others 

to  Schenectady,  where    another    line    from    a 

plant  owned  by  the  same  company  at  Mechan- 

icvllle  comes  in.     Other    lines    run  from     Me- 

chanicvlUe    to     Saratoga     Springs, 

connecting    with     the    Spier  Falls 

lines   there,    and    to   Albany.    The 

longest  line  is  to  Albany  via  Me- 

chanicvllle,  44  miles. 

Construction  Methods. —  A  con- 
tract was  let  and  construction  be- 
gun In  June,  1900,  but  the  contrac- 
tors abandoned  the  work  at  the  be- 
ginning of  winter,  and  the  company 
then  decided  to  carry  it  on  by  day 
labor.  The  winter  of  190(i  was  spent 
in  organizing  a  force  and  collecting 
a  plant,  so  that  work  might  be  in 
full  swing  by  spring;  since  April, 
1901,  the  work  has  been  carried  on 
without  Intermission. 

The  principal  problem  in  con- 
structing this  dam  has  been  han- 
dling the  flow  of  the  river,  which  Is 
from  a  drainage  araa  of  2,700 
square  miles,  having  steep  Elopes 
and  a  rapid  run-oft.  The  lowest 
rate  of  discharge  since  construction 
started  has  been  1,000  cubic  feet 
per  second,  while  in  times  of  freshet 
it  has  risen  to  between  40,000  and 
50,000.  Owing  to  the  depth  of  ex- 
cavation necessary  in  the  river  bed, 
there  was  not  room  to  sluice  this 
water  there,  and  a  coffer  dam  had 
to  be  built  to  divert  the  water  over 
the  terrace  on  which  the  overfall 
is  built.  Four  archways  7x10  feet 
were  built  through  the  overfall  sec- 
tion, their  bottoms  being  at  eleva- 
tion 30.  These  are  able  to  handle 
the  extreme  dry  weather  flow,  and 
can  be  closed  with  gates,  after 
which  it  is  intended  to  fill  the  open- 
ings with  masonry.  Grout  pipes 
were  run  up  through  the  masonry 
in  order  that  the  filling  might  be 
made  thoroughly  tight. 

In  addition  to  these  archways, 
a  gap  90  feet  wide  has  been  left 
through  the  overfall,  at  elevation  40.  This  has 
proved  sufficient  to  take  care  of  the  past  spring 
freshets.  When  the  plant  is  advanced  far 
enough  to  run  the  first  five  wheels,  a  bulkhead 
will  be  thrown  across  the  canal  at  the  lower  end 
and  water  turned  Into  the  first  five  penstocks. 
This  will  require  the  main  dam  to  be  raised  to 
elevation  68,  eight  feet  above  the  level  of  the 
mouth  of  the  canal.  Advantage  has  been  taken 
of  the  recent  dry  season  to  fill  the  large  open- 
ing in  the  overfall.  The  masonry  was  carried 
across  May  26,  5  feet  high,  and  the  gap  closed. 

The  main  coffer  dam  was  built  of  logs,  laid 
cob-house  fashion,  about  6  feet  apart  at  each 
crossing.  The  logs  were  notched  and  spiked 
with  %-inch  square  iron  spikes.  The  wells 
were  filled  with  stone  from  cars  run  out  on  the 
crib  from  either  shore.     After    the    crib    was 
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filled,  a  fill  of  stones  was  made  on  the  up- 
stream face  of  the  dam,  and  over  this  a  heavy 
gravel  fill.  All  the  material  excavated  from  the 
river  section  was  placed  on  top  of  this.  As  fin- 
ished, the  coffer  dam  has  a  length  of  about  900 
feet,  and  at  the  middle  of  the  river  is  90  feet 
high.  Its  width  at  elevation  50,  the  top  of  the 
cribbing,  is  100  feet;  at  the  middle  of  the  river 
the  cribbing  has  a  bottom  width  of  80  feet. 
This  coffer  dam  was  started  In  1900  from  the 
Warren  County  side  of  the  river,  and  built  out 
kalf-way  across  the  river.  At  right  angles  to 
the  river  end  a  small  dam  was  run  down  the 
river,  and  inside  of  this  excavation  was  com- 
menced. 

This  small  dam  was  twice  carried  away,  first 
by  the  spring  freshet  of  April,  1901,  and  again 
by  the  December  freshet  of  the  same  year.  It 
was  not  replaced  after  that. 

During  the  summer  of  1901,  the  main  coffer 
dam  was  extended  across  the  river  to  the  Sara- 
toga County  shore,  and  the  cribbing  raised  to 
elevation  50.  The  method  of  closing  was 
unique.  During  low  water  the  cribbing  was 
built  out  from  either  shore  to  the  middle  of  the 
liver,  leaving  a  narrow  wedge-shaped  piece,  8 
feet  wide  on  the  downstream  face  and  flaring 
upstream.  This  cribbing  was  partially  filled 
with  stone  and  then  a  wedge-shaped  piece  was 
built  of  green  timber  just  above  the  water,  but 
in  position  in  the  opening,  and  was  hung  with 
bemp  ropes.  At  a  signal  all  the  ropes  were 
cut  and  the  wedge  dropped  and  sank  to  the 
bottom,  where  it  was  loaded  with  stone.  Two 
sluiceways  30  feet  wide  were  provided,  and 
what  water  did  not  leak  through  the  dam  was 
readily  cared  for  in  one  of  them,  except  after 
rains,  when  both  would  be  in  use.  Theso 
sluices  were  raised  alternately  6  feet  at  a  time 
to  about  elevation  40.  Then  the  rock  and  gravel 
fills  on  the  upstream  side  were  started,  while 


bed,  60  feet  deep,  was  filled  In  with  stone  and 
gravel.  Nearly  10,000  cubic  yards  had  to  be 
re-excavated  and  masonry  work  in  the  river  bed 
discontinued.  By  the  early  part  of  February 
this  break  was  nearly  repaired,  and  a  sluiceway 
60  feet  wide  left  in  this  portion  of  the  dam;  it 
being  thought  that  it  would  be  better  to  trip 
the  sluice  than  to  risk  water  running  over  the 
cribbing. 

In  spite  of  this  sluice,  and  before  the  portion 


was  built  just  wide  enough  to  enter  the  sluice 
and  two  ears  were  left  on  the  upstream  side 
so  that  the  upstream  side  was  about  20  feet 
wider  than  the  downstream  side.  It  was  built 
of  dry  chestnut  timber  and  thoroughly  braced 
with  diagonal  sticks.  When  completed  it  was 
floated  into  the  sluice,  guided  and  held  by  wire 
cables  fastened  to  a  ledge  about  200  feet  up- 
stream. As  soon  as  it  was  iii  position  it  was 
filled  with  stone  and  a  gravel  fill  brought  up  on 


Spier  Falls  Dam :    Method  of  Building  Crib  across  River  for  Coffer  Dam. 


Spier  Falls  Dam:    Complete  Crib  Work  for  Main  Coffer  Dam. 


the  cribbing  was  being  carried  on  up.  and  the 
water  was  successfully  diverted  through  the 
archways  and  the  opening  in  the  overfall. 

In  December,  1901,  the  structure  had  just 
reached  this  stage  and  that  portion  next  the 
overfall  had  not  been  completely  filled  with 
stone,  when  a  week's  thaw  culminating  in  a 
warm  rain,  caused  the  river  to  rise  11  feet. 
The  uncompleted  portions  of  the  coffer  dam 
■were  carried  out  and  the  excavation  In  the  river 


of  the  crib  next  the  overiall  Wj.s  wholly  filled, 
in  the  middle  of  March,  1902,  the  regular  spring 
freshet,  a  month  earlier  than  usual,  came  on 
and  took  away  again  that  portion  of  the  coffer 
dam  next  the  overfall,  leaving  the  larger  part 
of  the  dam  intact.  This  was  repaired  as  fast 
as  the  water  went  down,  and  in  the  latter  part 
of  May  all  but  a  sluiceway  70  feet, wide  was 
closed  and  well  filled  with  stone.  This  sluice 
was  filled  in  the  following  manner:   A  log  crib 


top.  The  structure  has  successfully  stood  the- 
test  of  the  recent  spring  freshet,  an  unusually 
severe  one. 

The  leakage,  due  to  a  65-foot  head  on  the 
coffer  dam  was  easily  handled  by  two  units  of 
Lawrence  centrifugal  pumps,  each  unit  con- 
sisting of  one  10xl0x8-inch  and  one  7x7x8-inch 
direct  -  connected  pumps,  working  tandem. 
When  the  head  became  reduced  to  45  feet  one 
unit  was  able  to  handle  this  leakage. 

The  downstream  coffer  dam  is  a  light  struc- 
ture built  of  2-inch  plank  held  by  rows  of  lOx 
10-inch  timber  placed  10  feet  apart,  the  space 
between  being  packed  with  gravel.  It  is  about 
700  feet  down  the  river  from  the  large  coffer 
dam.  The  leakage  from  it  is  handled  by  a  unit 
of  Lawrence  pumps  similar  to  that  mentioned 
above. 

Cableways  have  been  freely  used  in  the  con- 
struction, and,  indeed,  have  been  a  necessity 
owing  not  only  to  the  topography  of  the  valley, 
but  also  to  the  desire  of  the  company  to  expe- 
dite the  work  in  every  possible  way.  There  are 
seven,  furnished  by  the  Lidgerwood  Manufac- 
turing Company.  Three  convey  materials 
across  the  river,  along  the  length  of  the  dam. 
One  has  a  span  of  1,000  feet  between  towers, 
one  1.670  feet  and  one  2,140  feet  of  2,  214,  and 
2V1'  feet  rope  respectively.  The  last  is  claimed 
by  the  Lidgerwood  Company  to  be  the  longest 
in  the  world  used  for  heavy  loads  (up  to  10 
tons) .  The  other  four  extend  up  and  down- 
stream across  the  dam  and  are  of  670-feet  span 
of  2-inch  rope,  and  are  placed  over  the  deepest 
portion  of  the  river  bed,  one  being  over  the 
power  house.  These  run  under  the  first  three. 
The  cableways  along  the  dam  have  been  used 
to  handle  mortar,  concrete  and  dressed  stone, 
while  the  up  and  down  river  cableways  handled 
excavated   material   and   stone   for   nibble  ma- 
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sonry  to  and  from  the  cars  on  the  coffer  dam 
and  from  the  power  house  site. 

The  stone  for  masonry  has  been  brought  on 
flat  cars  hauled  by  contractors'  locomotives, 
over  a  3-foot  gauge  track,  from  quarries  situ- 
ated on  either  side  of  the  river,  a  little  over 
%  mile  upstream  from  the  dam.  The  stone  is 
very  hard  granite,  bluish  and  pinkish  in  color, 


Climax  jaw  crusher  for  breaking  the  rejects  of 
the  screens. 

Sand  is  found  in  a  large  bed  near  the  main 
quarry,  and  brought  in  cars  to  the  mixer,  where 
there  is  a  hopper  holding  about  10  yards.  From 
this  hopper  the  sand  is  elevated  to  a  revolving 
screen  of  %-inch  mesh  over  the  large  bin.  Re- 
jections from  the  screen  go  to  the  crusher  plat- 


Spier  Falls  Dam:    View  of  the  Power  House  and  the  Derrick  Plant. 


pull  the  empty  buckels  back  to  the  mixers. 
The  cement  Is  taken  from  wagons  to  a  rubber 
conveying  belt,  which  elevates  it  to  the  bin 
floor.  All  cement  used  on  the  work  has  been 
of  the  Atlas  or  Iron  Clad  brands.  This  mixing 
plant  has  proved  very  successful.  It  has  a  ca- 
pacity of  about  400  cubic  yards  of  concrete 
daily,  besides  producing  all  the  mortar  neces- 
sary. Various  makes  of  self-feeding  continuous 
mixers  have  been  tried,  but  It  has  been  found 
that  a  slight  difference  in  the  size  of  the  stone 
or  the  moisture  in  the  sand  and  stone  will 
cause  their  rate  of  feed  to  change,  and  to  thus 
change  the  proportions  of  the  resulting  mix- 
ture. 

All  cement,  as  well  as  other  materials,  has 
to  be  teamed  from  Glens  Falls,  a  distance  of 
11  miles,  and  the  heavy  machinery  has  been 
teamed  during  the  winter  months  on  sleds,  and 
in  the  summer  on  especially  designed  trucks. 
Owing  to  the  bad  condition  of  the  roads  in  the 
early  spring,  materials  for  that  season  have  to 
be  teamed  during  the  winter.  Consequently 
storage  room  has  been  provided  for  10,000  bar- 
rels of  cement. 

The  power  used  up  to  this  last  winter  was 
steam,  but  on  account  of  the  cost  of  coal,  the 
company,  which  last  year  acquired  the  plant 
of  the  Hudson  River  Power  Transmission  Com- 
pany at  Mechanicville,  has  put  in  air  com- 
pressors electrically  driven  with  power  from 
Mechanicville.  The  plant  consists  of  two  27 
and  17x30-inch  and  one  14  and  22xl6-inch  du- 
plex, two-stage  Rand  compressors  driven  by 
General  Electric  synchronous  motors  and  fur- 
nishing air  at  80  pounds  pressure.  A  trans- 
former house  contains  two  670-kiIowatt  air- 
cooled  transformers  which  reduce  the  voltage 
from  12,000  to  2,200,  at  which  potential  the 
current  is  used  by  the  motors.  The  compress- 
ors are  all  rope   driven.    Eight-inch   main  air 


weighing  168  pounds  per  cubic  foot.  It  is 
worked  with  difficulty,  and  for  that  reason  but 
little  cutting  has  been  done,  the  greater  part  of 
the  cut  stone  coming  from  a  quarry  owned  by 
the  company  at  Hadley,  about  17  miles  up  the 
river  from  the  dam.  The  stone  there  is  a  light 
colored  granite  fairly  easily  worked  and  of 
splendid  quality.  The  tracks  were  run  out  pn 
the  Saratoga  County  side  of  the  river  over  the 
coffer  dam  just  in  front  of  the  cable  towers. 
and  from  the  Warren  County  side,  on  a  trestle 
parallel  to  and  8  feet  away  from  the  upstream 
face  of  the  overfall,  where  stone  could  be 
raised  by  derricks  and  swung  onto  the  work. 
The  construction  plant  and  quarries  are  shown 
•n  the  plan. 

Stiff-leg  derricks  have  had  to  be  used  along 
the  main  dam  in  order  to  clear  the  cableways. 
As  a  rule  they  had  40-foot  masts  and  60  or  70- 
foot  booms.  As  the  work  progressed  those  on 
the  dam  were  raised  on  platforms,  built  of  tim- 
ber placed  on  the  downstream  face  of  the  dam. 
Stiff  legs  as  long  as  114  feet  have  been  success- 
fully used  in  this  work. 

The  mortar  mixing  plant  is  situated  on  the 
Saratoga  County  side  of  the  river  just  behind 
the  towers  of  the  1,000  and  1,670-foot  cable- 
ways,  on  a  level  dug  and  blasted  out  from  the 
mountain  side.  It  consists  of  three  No.  5  Ran- 
some  rotary  mixers,  one  of  which  is  used  solely 
for  mortar,  placed  directly  beneath  the  bins 
containing  stone,  sand,  and  cement,  so  arranged 
that  a  charge  may  be  measured  in  hoppers 
while  another  is  being  mixed;  and  directly 
after  a  charge  Is  dumped,  the  one  already  meas- 
ured goes  into  the  mixer.  These  mixers  do  not 
require  to  be  stopped  while  dumping  or  charg- 
ing. Behind  the  bins  is  a  quarry,  where  the 
stone  for  a  No.  6  Gates  crusher  is  gotten  out 
and  by  means  of  a  derrick  is  swung  directly  on 
the  crusher  platform.    There  is  also  a  No.  2 


Spier  Falls  Dam:    General  View  of  the  Dam,  Power  House  and  Construction  Plant. 


form.  The  sand  bin  has  a  capacity  of  100  cubic 
yards,  and  the  stone  bin  150  cubic  yards.  A  28- 
inch  gauge  track  furnished  with  flat  cars  carry- 
ing IMs  and  2-yard  buckets,  leads  from  under  the 
mixers  out  in  front  of  the  cable  towers  on  a 
slight  descending  grade.  This  track  continues 
around  behind  and  under  the  mixers  again, 
forming  a  complete  circuit.    Mules  are  used  to 


lines  lead  to  various  parts  of  the  work,  from 
which  the  smaller  lines  are  tapped  and  carried 
to  the  various  pumps,  hoisting  engines,  etc. 
Each  small  line  is  provided  with  reheating 
stoves. 

Work  has  gone  on  at  all  seasons  of  the  year, 
the  only  delays  being  those  caused  by  floods 
and  extremely  low  temperatures.    Masonry  has 
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The  New  Shops  of  the  American  Locomo- 
tive Company  at  Schenectady. 

By   Lindsay   Duncan,   Construction   Engineer. 

The  American  Locomotive  Company  now 
owns  and  operates  eight  different  plants,  the 
largest  of  which  is  located  in  Schenectady. 
N.  Y.  For  some  time,  as  in  other  manufactur- 
ing establishments,  orders  have  largely  ex- 
ceeded the  normal  output.  To  meet  econom- 
ically the  increased  demands  the  directors  of 
the  company  decided  to  enlarge  several  of  the 
works,  particularly  those  at  Schenectady,  since 
they  were  considered  better  adapted  to  that 
purpose  than  the  other  plants.  One  of  the 
reasons  for  the  selection  of  these  works  is  their 
popularity  among  the  railroads,  some  of  which 
in  giving  orders  specify  that  the  locomotives 
shall  be  built  in  Schenectady.  The  idea  was 
to  consolidate  most  of  the  heavy  work  in 
Schenectady  on  account  of  the  better  facilities 
there.  The  company  already  possessed  a  tract 
of  land  of  about  fifty  acres,  situated  a  quarter 
of  a  mile  from  the  existing  shops,  hut  affording 
an  excellent  opportunity  for  systematic  en- 
largement. The  relation  of  the  capacity  of  the 
existing  shops  to  the  demand  necessitated  prac- 
tically doubling  the  shop  capacity  in  order  to 
meet  the  demand  economically.  The  scheme 
of  expansion  finally  adopted  was  that  of  put- 
ting up  a  set  of  large  modern  buildings,  each 
rather  more  than  twice  the  size  of  the  corre- 
sponding one  already  in  use,  and  whenever  a 
shop  was  completed  and  the  machinery  in- 
stalled, the  abandoned  shop  was  remodeled  and 
used  in  relieving  the  congestion  which  existed 
in  the  other  departments.  As  can  readily  be 
seen,  this  problem  was  by  no  means  an  easy 
one,  and  the  final  solution,  as  worked  out  by 
Mr.  Dalton,  the  chief  engineer,  was  a  most  com- 
prehensive one. 

The  programme  of  construction  adopted  was 
as  follows:  First  a  blacksmith  shop  was  built, 
the  cylinder  work  being  placed  in  the  vacated 
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River       Section. 

been  laid  In  winter  at  all  times  when  the  tem- 
perature has  been  above  20  degrees  Fahren- 
beit.  Salt  and  warm  water  are  used  in  mixing 
mortar  and  concrete,  and  salt  is  used  to  sprin- 
kle over  newly  laid  maBonry.  Canvas  covers 
are  also  spread  at  night.  No  trouble  has  been 
noticed  from  masonry  laid  in  cold  weather. 
There  will  be  about  190,000  cubic  yards  of  ma- 
sonry In  the  completed  plant,  and  it  will  have 
required  about  270,000  cubic  yards  of  earth  and 
rock  excavation. 

The  plant  as  built  has  been  largely  designed 
by  Mr.  Geo.  E.  Evans,  of  Boston,  Mass.,  who 
bas  acted  as  consulting  engineer,  and  by  Mr. 
Charles  E.  Parsons,  of  Glens  Falls,  N.  Y.,  the 
chief  engineer.  From  them  much  of  the  Infor- 
mation used  in  the  preparation  of  the  article 
bas  been  obtained. 


Exponded  Metal  floonnq. 

Plan  and  Section  of  Spier  Falls  Power  House  and  Sections  of  Dam. 


Strawboard  Wastes  are  among  the  worst 
sources  of  pollution  of  rivers,  and  It  Is  gratify- 
ing to  notice  that  the  TJ.  S.  Geological  Survey 
bas  undertaken  an  investigation  of  methods  of 
purifying  these  liquors.  The  work  will  be  un- 
der the  general  charge  of  Mr.  M.  O.  Leighton, 
assisted  by  eminent  chemists. 


Another  Old  Canal,  once  the  scene  of  thriving 
commerce,  is  apparently  doomed  to  disappear. 
This  is  the  old  Erie  and  Beaver  canal,  formerly, 
the  chief  waterway  between  the  Ohio  River 
and  Lake  Erie.  It  was  constructed  by  the  State 
of  Pennsylvania  and  built  up  the  Shenango  and 
Beaver  valleys.  It  has  been  unused  since  1871, 
and  has  relapsed  into  a  succession  of  stagnant 
pools  that  have  fallen  under  the  ban  of  the 
health  officers.  They  propose  to  compel  the 
Erie  Railroad  to  fill  these  holes,  but  there  Is 
some  question  as  to  their  power  to  do  so. 


shop.  Next  followed  a  hammer  shop,  boiler 
shop,  iron  foundry,  drop  forge  shop  and  tank 
shop  in  the  order  named,  the  buildings  for- 
merly used  for  the  boiler  shop  and  iron  foun- 
dry being  slightly  remodeled  and  fitted  up  to 
take  care  of  the  frame  and  wheel  work  re- 
spectively, thus  relieving  the  overcrowded  ma- 
chine shop  of  about  one-half  of  its  work.  The 
hammer  shop,  a  wooden  building,  had  been  par- 
tially destroyed  by  fire  and  was  torn  down  on 
the  completion  of  the  new  shop,  the  space  being 
afterwards  utilized  for  the  construction  of  a 
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storehouse.  The  land  upon  which  the  drop 
forge  shop  was  situated  having  been  sold,  the 
building  was  talten  down  and  removed  to  a 
new  site  across  the  canal  and  144  feet  added  to 
its  length. 

The  principal  consideration  was  that  of  ex- 
peditiously constructing  and  getting  into  oper- 
ation the  new  shops,  and  all  other  considera- 
tions were  regarded  as  secondary  to  this  end. 
The  location  chosen  was  a  piece  of  meadow 
land,  about  8  feet  below  high  water  marlc  of 
the  Mohawk  River,  the  soil  being  very  com- 
pressible, and  this  fact,  in  "view  of  the  heavy 
crane  loads  proposed  for  some  of  the  buildings 
rendered  the  design  of  suitable  foundations  a 
matter  of  some  difficulty.  It  was  not  thought 
practicable  to  drive  piles  In  view  of  the  ex- 
cessive fluctuations  of  the  ground  water  level. 
Consequently  foundations  consisting  of  con- 
crete footing  courses,  rubble  piers  and  concrete 
caps  were  decided  upon.  A  large  amount  of 
filling  being  necessary,  a  contract  was  made 
with  the  Delaware  &  Hudson  Canal  Company 
to  furnish  100,000  yards  of  sand,  at  20  cents  per 


of  main  columns,  and  three  layers  of  concrete 
put  in  each  a  foot  thicic,  the  widths  being  15,  13 
and  10  feet.  Under  the  riveting  tower  the  foot- 
ing was  put  in  21  feet  wide  and  4  feet  thick, 
the  idea  in  this  method  being  that  the  crane 
load  transmitted  from  one  column  would  be 
transferred  to  a  comparatively  long  strip  of 
soil,  the  concrete  being  computed  as  a  canti- 
lever beam  loaded  uniformly,  the  soil  reactions 
constituting  the  load. 

The  side  columns  in  the  boiler  shop  and  the 
entire  substructure  in  the  foundry  were  de- 
signed in  a  similar  manner,  the  problem  being 
less  serious  as  the  crane  loads  were  less.  Two 
difficulties  were  met  in  the  foundations  of  these 
two  shops,  one  of  which  was  foreseen  and  the 
other  was  not.  The  first  was  a  brook  flowing 
along  the  east  wall  of  the  boiler  shop  for  two- 
thirds  of  its  length  and  then  crossing  in  a 
diagonal  direction  passing  under  the  southeast 
corner  of  the  foundry.  This  brook  was  diverted 
and  arched  over.  The  bed,  however,  consisted 
of  a  fine  black  silt  at  least  20  or  25  feet  deep. 
The  channel  was  excavated  and  foundations  put 


Spier  Falls  Dam:    View  of  the  Upstream  Side  Showing  the  Coffer  Dam. 


yard.  The  accompanying  plan  shows  the  gen- 
eral layout  of  the  works. 

Foundations. — The  character  of  the  soil  upon 
which  the  new  shops  were  erected  was  practi- 
cally the  same  for  all  the  buildings,  the 
changes  in  the  substructures  being  due  to  differ- 
ent conditions  of  loading  and  to  the  experience 
gained.  The  foundations  generally  are  of  a 
simple  character.  The  boiler  shop  is  one  of  the 
largest  buildings  and  has  large  live  loads. 

Three  35-ton  cranes  having  a  67-foot  span  were 
to  be  placed  in  the  center  aisle,  and  three  10-ton 
cranes  in  one  bay  and  one  in  the  other,  the  span 
in  both  cases  being  47  feet.  Besides  these  the 
riveting  tower  was  to  contain  four  20-ton 
cranes,  the  upper  two  with  a  span  of  30  feet 
and  the  lower  two  with  a  span  of  33  feet.  The 
area  of  the  footings  were  proportioned  so  as  to 
give  the  soil  a  load  of  only  1,000  pounds  per 
square  foot.  Moreover  the  concrete  footing  was 
made  continuous  throughout  an  entire  row  of 
columns,  so  that  the  loads  should  be  more 
evenly  distributed.  A  trench  15  feet  wide  and  2 
feet  deep  was  dug  under  each  of  the  two  rows 


in  3  feet  wider  at  the  points  of  crossing.  Im- 
mediately after  the  cranes  were  installed  and 
before  the  shop  was  completely  finished  a  num- 
ber of  locomotives  for  the  Cape  Government 
Railroad  were  sent  down  to  the  boiler  shop  to 
be  packed.  It  so  happened  that  the  available 
space  was  directly  over  where  the  brook  had 
formerly  passed  and  so  for  two  weeks  the  35-ton 
cranes  worked  steadily  in  that  position.  The 
result  was  a  greater  settlement  there  than 
elsewhere  in  the  building.  Another  cause  which 
probably  contributed,  but  which  could  not  have 
been  guarded  against  was  a  record-breaking 
freshet  of  the  Mohawk  River,  which  flooded  the 
place,  the  foundry  having  8  feet  of  water  inside 
and  outside.  This,  of  course,  was  bound  to  in- 
jure newly  laid  foundations,  as  the  water  prob- 
ably followed  up  the  old  bed  of  the  creek  and 
ran  underneath  the  walls. 

The  tank  shop  foundations  were  similar  to 
those  of  the  foundry  and  boiler  shop,  the  only 
unusual  feature  being  caused  by  the  two  24-inch 
main  outlet  sewers  from  the  city  spaced  3  feet 
G  Inches  from  center  to  center  and  passing  diag- 


onally across  the  shop  site  about  3  feet  below 
the  level  at  which  it  was  desired  to  place  the 
footing  courses.  The  ground  was  dug  out  on 
each  side  of  the  sewers  for  3  feet  below  their 
Inverts  and  the  excavation  made  wide  enough 
to  take  the  loads  at  the  same  unit  pressures  as 
were  given  to  the  other  portions  of  the  founoa- 
tions.  The  piers  were  formed  of  concrete  and 
a  concrete  steel  arch  spanned  the  openings  pre- 
venting any  tendency  to  overturn.  These 
arches  were  about  10  feet  span,  the  steel  consist- 
ing of  4-foot  rods  Vi  Inch  In  diameter  with  2x6- 
inch  plates  on  their  ends,  which  were  upset, 
placed  staggering  upon  the  intrados  of  the 
arches  at  Intervals  of  about  18  inches. 

Water  Supply  and  Drainage. — The  water  fur- 
nished by  the  city  of  Schenectady  is  of  excel- 
lent quality,  but,  on  account  of  the  expense,  Is 
not  used  except  for  drinking  purposes  and  for 
hydraulic  machinery  supply.  Mohawk  River 
water  is  used  for  all  other  purposes  about  the 
yard.  The  intake  crib  is  located  about  50  feet 
out  in  the  stream  and  the  pumping  station  is 
situated  In  the  extreme  southwest  corner  of  the 
grounds.  The  equipment  consists  of  two  Worth- 
ington  pumps  worldng  under  a  steam  pressure 
of  90  pounds,  and  having  per  diem  capacities  of 
500,000  and  300,000  gallons,  respectively,  main- 
taining a  water  pressure  of  100  pounds  through- 
out the  system.  About  600,000  gallons  are  sup- 
plied daily.  No  standpipe  or  other  means  for 
regulating  the  pressure  is  in  use.  The  pumps 
were  found  to  give  a  much  better  service  after 
the  air  had  been  removed  from  the  air  chamber 
than  when  it  was  fllled.  This  may  have  been 
due  to  the  small  size  of  the  air  chamber  com- 
pared to  the  amount  of  water  under  pressure. 
The  mains  are  of  8-inch  cast-iron  pipe  with  6- 
inch  branches.  Mr.  Joseph  Clements  was  the 
contractor  for  the  pipe  laying. 

In  the  problem  of  drainage,  one  of  the  most 
Important  factors  was  a  brook  which  flowed 
directly  through  the  locations  chosen  for  two 
of  the  principal  buildings.  This  brook  drained 
a  watershed  of  about  1%  square  miles,  approxi- 
mately one-third  of  which  was  built  up.  The 
discharge  in  times  of  sudden  heavy  rains  was 
estimated  at  240  cubic  feet  per  second.  The 
data  for  this  estimate  were  obtained  from  weir 
measurements  taken  during  an  abnormally 
heavy  shower  in  August,  1902.  A  new 
channel  was  dug  and  an  arched  culvert  laid 
extending  700  feet  through  the  yard  within  50 
feet  of  the  river.  In  constructing  this  culvert 
the  bed  of  the  ditch  was  levelled  off  and  given 
a  grade  of  0.8  per  cent.,  then  3x4-inch  hemlock 
nailing  pieces  laid  parallel  to  the  direction  of 
the  flow.  A  total  width  of  14  feet  was  floored 
with  3x8-inch  North  Carolina  pine,  laid  trans- 
versely. Rubble  side  walls  were  run  up  for  3"^ 
feet,  and  then  a  semi-circular  arch,  also  of  rub- 
ble, was  turned.  The  arch  was  designed  to 
support  the  weight  of  yard  locomotives  draw- 
ing heavy  train  loads,  tracks  being  laid  across 
it  in  a  number  of  places.  All  roof  and  surface 
drainage  as  well  as  waste  water  of  all  kinds 
from  the  shops  were  led  into  the  culvert. 

Two  tile  sewers  diminishing  gradually  from 
24  to  G-inch  were  laid  Inside  the  boiler  shop  and 
similar  lines  inside,  the  iron  foundry,  all  roof 
drainage  coming  down  inside  the  buildings,  thus 
eliminating  entirely  dripping  over  the  eaves, 
icicles,  etc.  This  device  has  proven  very  satis- 
factory in  every  respect.  In  addition  to  the 
drainage  system  mentioned,  an  8-inch  sanitary 
sewer  was  run  into  the  river  at  a  point  1,400 
feet  below  the  pumping  station.  A  substantial 
one-story  concrete  and  brick  building  75x20  feet 
was  constructed  for  a  lavatory  and  water  clos- 
ets. It  had  concrete  floors  and  walls  up  to  the 
water  table,  brick  the  rest  of  the  way,  wooden 
roof  trusses  and  a  slate  roof.  This  building 
was  located  between  the  iron  foundry  and  the 
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boiler  shop,  the  sewer  running  directly  under- 
neath the  foundry. 

Transportation. — The  additional  demands  tor 
transportation  facilities  created  by  the  enlarge- 
ment of  the  works  divide  themselves  into  two 
classes:  temporary — incident  to  construction, 
and  permanent — transportation  of  the  partially 
finished  product  from  one  shop  to  another  and 
between  different  parts  of  the  same  shop.  Dur- 
ing the  constnicuon  of  the  first  two  shops,  itne 
smith  shop  and  the  hammer  shop),  teams  were 
the  only  means  of  conveying  material.  This 
method  of  course  was  inadequate  for  work  of 
any  magnitude  and  hence  when  the  construc- 
tion programme  was  definitely  decided  upon, 
steps  were  at  once  taken  to  improve  the  facil- 
lUes. 

A  track  was  laid  through  Romeyn  Street,  con- 
necting with  the  New  York  Central  and  the 
Delaware  &  Hudson  on  the  southeast  side  of 
the  yard  enclosure,  and  spurs  were  laid,  as  the 
occasion  demanded,  into  the  various  shops  and 
along  the  spaces  between  the  buildings.      The 


the  traffic  either  along  the  canal  or  over  the 
bridge  is  rarely  delayed.  As  soon  as  the  gen- 
eral features  for  this  bridge  were  decided  upon, 
the  substructure  was  designed  and  the  construc- 
tion at  once  started.  This  was  necessary  as  the 
work  could  be  performed  to  much  better  advan- 
tage during  the  period  of  closed  navigation  tha.i 
at  any  other  time.  The  substructure  consisted 
of  a  pivot  pier  20  feet  6  inches  in  diameter  and 
two  abutment  piers  4  feet  6  inches  by  21  feet. 
These  were  formed  entirely  of  concrete,  and  as 
the  work  was  done  while  there  was  very  little 
water  in  the  canal,  it  was  possible  to  put  in  the 
abutments  without  interference  from  the  water. 
For  the  pivot  pier,  which  extended  only  about 
10  feet  below  the  bed  of  the  canal,  a  cofferdam 
consisting  of  tongued  and  grooved  sheet  piling 
was  found  sufficient  to  prevent  any  inflow.  The 
pier  was  cylindrical  in  form  and  built  solid 
throufenout  to  within  2  feet  6  inches  of  the 
water  line.  A  circular  parapet  of  concrete  14 
inches  thick  and  2  feet  9  inches  high  was  then 
added  and  two  walls  of  brick  2  feet   6   inches 
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During  the  summer  preceding  the  construc- 
tion of  the  bridge  a  system  of  tracks  had  been 
laid  out  upon  the  "flats,"  and  thus  the  building 
materials  for  all  except  the  first  two  buildings 
were  delivered  by  rail,  and  practically  no  team- 
ing was  required.  Temporary  jib  cranes  and 
hoisting  engines  were  used  by  the  contractors 
in  unloading  structural  steel  from  the  cars 
while  brick,  stone,  sand  and  cement  were  deliv- 
ered so  close  to  the  work  that  wheelbarrows 
w-ere  used  almost  entirely.  The  general  loca- 
tion of  these  tracks  can  be  seen  on  the  plan, 
most  of  the  buildings  having  at  least  one  stand- 
ard-gauge track  laid  inside  throughout  their 
entire  length  and  all  of  them  having  a  track 
paralleling  them  at  a  distance  of  50  feet.  A 
coal  siding  extended  for  300  feet  close  to  the 
east  side  of  the  hammer  shop,  enabling  coal  to 
be  shovelled  directly  from  the  cars  into  bins 
alongside  the  heating  furnaces.  All  the  shops 
except  the  drop  forge  shops  are  provided  with  a 
number  of  jib  cranes,  and  the  boiler  shop,  foun- 
dry and  tank  shop  have  travelling  cranes  as 
well. 

The  foundry  is  supplied  with  a  set  of  narrow- 
gauge  tracks  crossing  each  other  at  right  an- 
gles, having  turntables  at  their  intersections. 
No  street  cranes  of  any  type  are  in  operation 
in  the  new  portion  of  the  plant,  although 
sketches  and  estimates  were  made  for  one  be- 
tween the  foundry  and  boiler  shop.  Another 
project  which  has  not  yet  been  put  into  opera- 
tion is  that  of  an  overhead  trackage  system  be- 
tween the  hammer  shop  and  smith  shop,  the 
conveying  of  the  materials  between  the  shops 
now  being  done  by  hand  trucks,  an  obviously 
un-economical  process  where  the  amount  of  ma- 
terial is  at  all  large  and  constant  in  volume. 

Power  Distriiution. — The  power  plant  in- 
stalled at  the  time  of  construction  consisted  of 


rolling  stock  includes  the  standard  types  of 
freight  cars  drawn  by  the  company's  switching 
engines.  The  latter  were  of  the  four-wheeled 
saddle  tank  variety,  the  weight  being  40,000 
pounds,  with  the  tank  filled  and  have  been  able 
to  run  the  sharp  curves  of  the  yard  track  with- 
out difficulty.  During  the  fall  of  1901  the  road- 
bed was  prepared,  the  filling  being  done  by 
teaming  and  tracks  laid  on  both  sides  of  the 
canal;  as  soon  as  navigation  closed  a  pile  trestle 
was  built  which  afterwards  served  for  false- 
work In  erecting  the  bridge. 

The  canal  is  spanned  by  a  plate  girder  swing 
bridge  111  feet  2  inches  over  all,  the  two  arms 
being  37  feet  %  inch  and  74  feet  %  inch  long, 
respectively.  The  limiting  features  of  the  de- 
sign were  the  clear  channel  span  of  60  feet  re- 
quired by  the  state  of  New  York,  and  the  close 
proximity  of  the  Delaware  &  Hudson  Railroad. 
The  girders  are  14  feet  6  inches  apart  and  the 
floor  system  consists  of  transverse  18-inch  I- 
beams,  spaced  at  10-foot  Intervals  with  12-inch 
I-beams  framed  into  them  as  longitudinals. 
No  cross  ties  are  used,  but  instead  the  rails  are 
bolted  directly  to  the  longitudinals,  %-lnch 
holes  being  drilled,  staggering,  every  18  Inches 
and  bolts  with  bevelled  cast  washers  used  to 
secure  them.  The  bridge  Is  rotated  by  means 
of  two  lO-horse-power  General  Electric  motors, 
and  a  third  motor  of  5-horse-power  operates  the 
wedging  and  locking  device.  The  time  required 
to  draw  the  wedges  is  40  seconds,  and  to  swing 
the  bridge  through  an  arc  of  90  degrees  requires 
50  seconds  more;  thus  the  total  time  taken  In 
opening  Is  only  a  minute  and  a  half.  This 
r^ldlty  of  action  Is  of  great  advantage  in  that 


General  Plan  and  Plan  of  Foundry,  American  LocomotiTe  Works,  Schenectady. 


thick  and  2  feet  10  inches  high  were  built  in  the 
form  of  a  cross,  supporting  the  pivot  casting,  at 
their  intersection,  and  also  the  wedge  seats. 
The  object  of  this  peculiar  construction  was  to 
enable  the  grade  of  the  bridge  to  be  lowered 
2  feet  10  inches  in  case  the  projected  elevation  of 
grade  of  the  Delaware  &  Hudson  Railroad 
within  the  city  limits  of  Schenectady  should 
take  place.  In  this  event  the  company's  tracks 
would  cross  underneath  the  Delaware  &  Hud- 
son tracks  instead  of  at  grade,  as  is  now  the 
case.  The  two  main  girders  were  shipped  en- 
tire, side  by  side  in  cradles,  on  three  cars,  the 
weight  being  taken  by  the  two  end  cars,  the 
middle  one  being  used  only  as  a  spacer.  These 
girders  eanh  weighed  20  tons,  and  were  un- 
loaded and  set  by  pushing  the  loaded  cars  un- 
derneath the  street  cranes,  which  run  above  the 
tracks  between  the  frame  and  wheel  shops,  the 
hook  of  a  10-ton  crane  being  made  fast  to  either 
extremity  of  a  girder.  As  soon  as  the  girder 
swung  clear  of  its  support  the  cars  were  with- 
drawn and  the  girder  lowered,  on  its  side,  upon 
two  hand  cars.  These  were  then  run  out  on  the 
falsework  and  the  girder  skidded  oft  to  Its 
proper  position  by  the  aid  of  jacks.. 


a  battery  of  Franklin  water  tube  boilers,  aggre- 
gating 1,000  horse-power,  made  by  the  Franklin 
Boiler  Works  Company,  of  Troy,  N.  Y., 
and  a  20x30x40-inch  500-horse-power  tandem 
compound  Corliss  engine  built  by  Webster, 
Camp  &  Lane,  direct-connected  to  a  300-kilowatt 
General  Electric  Company  generator.  This  equip- 
ment was  designed  so  as  to  be  duplicated  when- 
ever conditions  warranted,  foundations  being 
prepared  for  another  battery  of  boilers  and 
space  provided  for  an  additional  engine  of  sim- 
ilar type.  The  boiler  room  is  in  the  southeast 
corner  of  the  foundry  building,  while  the  en- 
gines, generators  and  air-compressors  are  in 
the  boiler  shop.  The  boilers  are  fitted  with 
Roney  mechanical  stokers,  and  provision  was 
made  for  installing  conveyer  machinery  in  the 
future.  With  that  end  in  view  a  frame  work 
was  erected  over  the  boiler  room  to  support  a 
sheet  iron  U-shaped  coal  bin  with  a  capacity  of 
50  tons.  The  main  steam  pipes  run  along  the 
top  of  this  framing  and  pass  across  to  the  boiler 
shop  on  frames  set  at  Intervals  of  20  feet. 

The  feed  water  supply  is  maintained  by  a 
belted  pump  5%x8-inch,  built  by  the  Deming 
Company,   located   near   the   engine,   which   Is 
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rated  so  as  to  supply  a  slightly  smaller  amount 
of  water  than  is  evaporated  by  the  boilers,  the 
difference  being  furnished  by  an  injector  in  the 
boiler  room.  This  gave  the  economical  advan- 
tage of  the  pump  together  with  the  convenience 
of  an  injector.  The  engine  is  designed  to  fur- 
nish 500  horse-power  running  at  the  rate  of  40 
revolutions  per  minute.  A  part  of  the  power  is 
taken  up  in  operating  the  300-kilowatt  gener- 
ator and  the  remainder  in  driving  belted  pumps, 
air  compressors  and  a  portion  of  the  shafting. 
There  are  two  air  compressors,  one  an  Inger- 
soll-Sergeant  with  a  12'/ixl4-inch  cylinder, 
which  is  belted  to  the  jack  shaft,  and  a  Corliss 
cross  compound  two-stage  compressor  built  by 
the  Laidlaw-Dunn-Gordon  Company  with  30  and 
18-inch  air  cylinders,  18  and  30-inch  steam  cylin- 
ders and  a  36-inch  stroke.  The  air  is  delivered 
at  90  pounds  pressure  and  is  used  to  operate  the 
small  pneumatic  riveting  and  caulking  ham- 
mers in  the  boiler  shop,  the  chipping  hammers 
and  moulding  machines  in  the  foundry.  The 
pumping  outfit,  exclusive  of  the  feed  pump 
already  mentioned,  consists   of  two  Worthing- 


was  supervised  under  the  direction  of  Mr.  Will- 
iam Dalton,  chief  engineer.  The  principal  con- 
tracts were  awarded  to  Mr.  John  McDermott  for 
stone,  brick  and  concrete  masonry;  to  Messrs. 
Weder  &  Brown  for  carpenter  work,  and  to  the 
f'hoenix  Iron  Company  for  the  structural  steel 
and  swing  bridge. 


The  Warren  Rotary  Engine. 

The  accompanying  illustrations  show  the 
general  arrangement  and  construction  of  a 
rotary  engine  that  represents  the  results  of 
several  years  of  study  and  a  prolonged  series 
of  practical  experiments,  during  which  time 
the  records  of  the  U.  S.  Patent  Office  were 
worked  over  to  determine  the  nature  of  the 
difficulties  to  be  overcome  as  indicated  in  the 
design  of  former  prime  motors  of  the  rotary 
type.  The  principal  trouble  in  these  engines 
appeared  to  lie  in  the  method  employed  to  effect 
a  tight  steam  joint,  and  as  a  result  the  scheme 
to  obtain  steam  tightness  in  the  present  engine 
is   one    of   its   most   interesting   features.      Mr. 
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ton  hydraulic  pumps,  a  Deane  3xl2-inch  triplex, 
and  a  3xlG-inch  Gould  triplex.  The  last  two 
pumps  are  belted  and,  with  the  exception  of  one 
Worthington  pump,  all  the  pumps  are  new.  It 
is  estimated  that  about  100  horse-power  are  re- 
quired to  drive  the  belted  pumps,  air  compress- 
ors and  one  line  shaft,  leaving  400  horse-power 
available  for  the  generator. 

The  shafting  in  the  boiler  shop  is  divided 
into  seven  sections,  one  of  which  is  driven  by 
belt  from  the  engine  and  the  others  by  motors, 
of  which  there  are  two  60  horse-power  and  four 
35  horse-power.  One  of  the  machines,  a  No.  C 
Bement-Miles  bending  roll,  is  electrically  oper- 
ated, having  two  motors  connected  to  it.  A 
line  wire  runs  to  the  swing  bridge  and  from 
there  to  the  power  house  on  the  east  side  of  the 
canal,  thus  securing  an  auxiliary  source  of 
power  in  case  of  emergency.  Another  line 
passes  to  the  blacksmith  and  drop  forge  shops, 
also  extending  on  to  the  power  house.  The 
blacksmith  shop  is  operated  by  an  80-horse- 
power  Buffalo  engine,  supplied  with  steam  from 
the  foundry  boilers.  The  drop  forge  shop, 
however,  is  run  entirely  by  motors. 

The  plant  was  designed  and  its  construction 


E.  C.  Warren,  of  Philadelphia,  is  the  inventor 
of  the  engine,  which  is  being  built  by  the 
Rotary  Engine  Company,  135  South  Second 
Street,  that  city. 

The  engine  uses  a  concentric  piston  wheel 
and  shaft  mounted  between  oppositely  placed 
rotary  abutments.  The  piston  wheel  carries  a 
broad  flange  at  either  end,  between  which, 
across  the  face  of  the  drum  of  the  wheel,  the 
vanes,  or,  as  they  may  for  convenience  be 
termed,  the  pistons,  are  mounted  on  the  outer 
edge  of  the  blade  being  turned  off  in  line  with 
the  peripheral  surface  of  the  flanges,  thus 
adapting  these  surfaces  to  run  in  close  contact 
with  the  surrounding  casing. 

It  will  be  noticed  that  the  main  bore  of  the 
casing  has  a  slight  taper  from  end  to  end,  and 
that  the  periphery  of  the  flanges  and  pistons 
is  similarly  tapered  to  fit  the  bore;  and  it  is  by 
this  expedient  that  the  desired  condition  of 
continuously  maintained  so-called  pressureless 
contact  is  established  between  the  moving 
flanges  and  pistons  and  the  surrounding  casing. 
Owing  to  the  slight  difference  of  diameter  be- 
tween the  two  ends  of  the  tapered  wheel  which 
are  exposed  to  the  pressure  of  stean}  introduced 


into  the  interior  of  the  wheel— the  web  bein^ 
perforated  in  order  to  establish  uniformity  of 
pressure  throughout — a  moderate  end  thrust 
upon  the  wheel  and  main  shaft  is  created,  the 
tendency  of  which  is  to  force  the  tapered  wheel 
further  into  the  tapered  bore,  thus  closing  the 
joint  between  flanges,  pistons,  and  casing.  In 
order  to  prevent  the  wheel  from  jamming  forci- 
bly Into  the  tapered  bore  and  sticking  fast,  a 
small  thrust  bearing  is  mounted  upon  the  shaft 
outside  the  casing,  with  provision  for  adjust- 
ment along  the  axis  of  the  shaft,  to  make  it 
possible  to  locate  definitely  the  piston  wheel  in 
any  desired  plane  relative  to  the  casing.  It  is 
desired  that  by  this  means  the  wheel  may  be 
set  to  run  within  an  infinitesimal  distance 
from  the  interior  surface  of  the  shell  and  that 
through  the  normal  wear  on  the  thrust  bearing 
any  deviation  from  this  original  plane  will  be 
in  the  direction  Insuring  increasingly  intimate 
contact  between  the  surfaces  engaged.  It  has 
been  found  that  in  continuous  operation  under 
service  conditions,  the  wheel  will  rotate 
smoothly  at  the  highest  desired  speed,  i.  e.,  up 
to  5,000  feet  per  minute  peripheral  speed,  while 
maintained  in  such  intimate  contact  with  the 
(asing  that  a  mirror-like  polish  is  imparted  to 
all  the  contact  surfaces. 

Lateral  steam  pressures  on  the  wheel  and 
!;haft  are  balanced,  as  equal  areas  at  diaraetri- 
lally  opposite  points  are  in  all  cases  exposed  to 
equal  pressures.  The  main  journals  are  both 
lubricated.  The  rotary  abutments  are  pro- 
vided with  a  peripheral  notch  or  groove  extend- 
ing from  end  to  end  and  adapted  to  admit  of 
the  passage  of  the  wing  pistons.  These  grooves 
have  a  sufficient  cross-section  to  allow  ample 
clearance  for  the  passage  of  the  pistons  and  the 
abutments  are  connected  for  rotation  with  the 
main  wheel  through  the  medium  of  toothed 
rings  or  gears*giving  a  ratio  of  two  turns  of 
abutment  to  one  of  the  wheel.  The  abutments 
are  mechanically  balanced  by  drilling  opposite 
the  groove  and  are  tested  on  a  speed  lathe  for 
centrifugal  balance.  They  are  mounted  on 
shafts  having  bearings  formed  in  the  counter- 
bored  end-plates  of  the  abutment  chamber  or 
bore.  Provision  is  made  in  these  bearings  for 
the  application  of  elastic  pressure  toward  th'^ 
center  of  the  main  shaft,  this  pressure  applied 
upon  small  pistons  or  diaphragms  taking  steam 
from  the  interior  of  the  engine.  The  pressure 
exerted  by  these  pistons  varies,  of  course,  with 
the  variations  of  the  working  steam  pressure, 
but  leaves  a  moderate  unbalanced  force  tend- 
ing to  seat  the  abutment  in  its  bore  and  close 
the  joint  between  the  periphery  of  the  abutment 
and  the  drum  of  the  wheel.  The  abutment 
does  not  merely  roll  upon  the  surface  of  the 
main  wheel  but;  owing  to  the  fact  that 
the  respective  diameters  of  drum  and  abutment 
do  not  exactly  coincide  with  the  pitch  diam- 
eters of  the  gears,  a  difference  of  surface  speed 
is  established  amounting  to  about  600  feet  per 
minute  at  normal  speed.  In  this  way  a  sliding 
contact  is  created  which  will  cause  the  two 
rotating  surfaces  to  wear  each  other  away  in 
harmony  with  the  advance  of  the  abutment 
due  to  the  normal  wear  upon  its  journals. 

Similarly  the  seat  formed  by  the  bore  of  the 
abutment  is  designed  so  that  it  will  wear  at  a 
slow  rate  and  thus  establish  between  abutment 
and  wheel  and  casing  the  same  condition  of 
pressureless  contact  described  as  existing  be- 
tween the  main  wheel  and  the  casing.  The 
abutments,  being  mounted  between  rfhe  flanges 
on  the  main  wheel,  and  being  free  to  move 
on  their  bearings  and  seats  in  a  line  parallel 
with  the  axis  of  the  main  shaft,  are  allowed  to 
follow  the  longitudinal  movement  of  the  wheel 
in  adjustment  and  normal  wear. 

In  the  steam  cycle,  in  either  the  simple  or 
compound    form,    admission    and     cutoff    arc 


G96 


THE     ENGINEERING     RECORD. 


Vol,.  47,  No.  26. 


equally  quick.  Steam  is  admitted  into  the  in- 
terior of  the  drum-shaped  piston  wheel  and 
enters  the  working  steam  chambers  through 
the  ports  shown  in  the  perspective  drawing,  in 
the  drum  of  the  wheel;  the  engine  shown  is  of 
the  type  designated  as  duplex  simple,  that  is, 
the  single  expansion  chamber  is  divided  by  an 
intermediate  flange  into  two  equal  compart- 
ments baring  pistons  set  90  degrees  apart  to 
insure  uniform  turning  effort.  The  two  drum 
\  alves  are  mounted  upon  inwardly  projecting 
hubs  cast  as  an  extension  of  the  casing  heads, 
and,  in  the  simple  form  of  engine  shown,  are 
made  fast  to  these  hubs,  giving  a  fixed  cutoff; 
governing,  when  required,  being  accomplished 
by  throttling.  In  the  larger  sizes  and  in  com- 
pounds the  drum  valves  are  arranged  to  be 
shifted  upon  the  hubs  and  are  controlled  by  a 
special  governor  which  regulates  the  speed  of 
the  engine  by  varying  the  point  of  cut-off  in 
the  high-pressure  cylinder.  It  is  not  considered 
necessary  to  maintain  a  perfectly  tight  joint 
bet'veen  the  drum  valve  and  the  interior  sur- 
face of  the  piston  wheel  as  any  leakage  past 
the  valve  results  in  raising  the  expansion  line 
in  the  working  chamber  and  adoing  a  slight 
super-beat  during  the  latter  stages  of  expan- 
sion. The  valve  is  fitted  simply  with  a  close 
running  fit. 

The  engines  so  far  built  are  said  to  have  used 
10  to  15  per  cent,  less  steam  than  required  by 
reciprocating  steam  engines  of  equal  power. 
The  reproduction  of  a  photograph  is  a  view 
of  a  tandem  compound  generating  unit,  but  the 
makers  state  that  owing  to  the  requirement 
that  it  should  develop  full  power  at  a  boiler 
pressure  of  80  pounds,  operating  non-condens- 
ing, and  at  a  speed  of  1,200  revolutions  per 
minute,  which  is  20  per  cent,  lower  than  the 
rated  speed  for  the  engine  capacity,  the  engine 
appears  larger  in  comparison  with  the  dynamo 
than  it  would  under  ordinary  conditions.  The 
crosB-section  drawing  is  the  design  of  a  9-inch 
single-expansion  engine  for  direct  attachment 
to  a  33-kilowatt  dynamo  at  a  speed  of  1,680 
revolutions,  the  set  weighing  3,000  pounds.  It 
should  be  pointed  out,  in  concluding,  that  the 
engine  is  reversible. 


A    Comparison   of    Eyebar    Chains   with 
Steel  Wire  Cables  for  the  Manhat- 
tan Bridge. 


not  less  than  48,000  pounds  per  square  inch, 
and  an  ultimate  limit  of  not  less  than  85,000. 
The  eyebars  will  be  18  inches  wide.  The  steel 
wire  for  the  cables  is  assumed  to  have  an 
elastic  limit  of  not  less  than  150,000  and  an 
ultimate  limit  of  not  less  than  190,000  pounds 
per  square  inch  for  No.  7  Birmingham  gauge. 
The  extreme  live  load  of  16,000  pounds  per 
linear  foot  of  bridge,  or  4,000  pounds  per  chain 
or  cable,  as  recommended  by  the  board  of  engi- 


As  the  readers  of  this  journal  are  aware, 
there  are  three  great  bridges  in  course  of  con- 
struction in  New  York  City  across  the  East 
River  from  the  Borough  of  Manhattan  to  Long 
Island.  The  Manhattan  Bridge,  which  was 
briefly  described  and  illustrated  in  The  Engi- 
neering Record  of  February  21,  is  to  be  a  sus- 
pension bridge  with  nickel-steel  eyebar  chains 
instead  of  wire  cable.  The  main  span  of  this 
bridge  is  to  be  1,470  feet,  as  shown  in  the  illus- 
trations of  the  article  mentioned.  -  About  three 
months  ago  Mayor  I>ow  apix)inted  a  board  of 
bridge  experts,  Messrs.  George  S.  Morison, 
Theodore  Cooper,  G.  C.  Schneider,  Prof.  Mans- 
field Merriman,  Henry  W.  Hodge,  to  examine 
the  designs  for  the  bridge  prepared  by  Mr. 
Gustav  Lindenthal,  commissioner  of  bridges. 
A  preliminary  report  has  been  made  by  this 
board,  but  the  final  report  is  delayed  by  the  ill- 
ness of  the  chairman,  Mr.  Morison.  In  the 
meantime  some  extracts  from  a  statement  of 
the  comparative  merits  of  eyebar  chains  and 
steel  wire  cables  for  suspension  bridges,  pre- 
pared by  Mr.  Lindenthal  for  the  board,  are  of 
timely  interest. 

"The  comparison  is  based  on  the  design  and 
system  of  stiffening  adopted  for  the  Manhattan 
bridge.  The  eyebars  are  assumed  to  be  of 
annealed  nickel  steel,  having  an  elastic  limit  o? 


"In  the  eyebars  and  in  the  wire  cables  the 
maximum  stress  will  therefore  approximate 
from  44  to  46  per  cent,  of  the  ultimate  break- 
ing strength.  In  both  the  maxima  are  far 
within  the  elastic  limit.  That  the  working 
stress  from  live  load  may  be  assumed  much 
higher  in  large  heavy  structures  than  in  lighter 
structures  of  smaller  span  is  a  principle  too 
familiar  for  discussion.  It  is  the  universal 
practice  to   express  the  degree  of  safety   of  a 
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Some  Details  of  the  Warren  Rotary  Engine. 


neers,  will  strain  the  eyebars  to  39,000  pounds 
per  square  inch.  But  that  load  could  be  pro- 
duced only  by  special  preparation  and  may 
never  occur.  The  so-called  working  load  is  as- 
sumed at  half  the  extreme  load,  and  may  hap- 
pen a  few  times  a  year.  The  four  steel  wire 
cables  will  each  be  assumed  to  be  stressed 
from  the  same  live  load  to  84,000  pounds  per 
square  inch. 


structure  in  terms  of  the  breaking  strength  (or 
ultimate  limit)  of  the  material.  It  is,  however, 
well  understood  that  the  maximum  working 
stress  must  under  all  conditions  be  well  within 
the  elastic  limit  of  such  material.  There  are 
good  reasons  for  adhering  to  this  practice  in 
comparing  the  strength  of  eyebars  and  of  steel 
wire.  The  differences  in  the  physical  condi- 
tion of  these  two  materials  are  radical   and  a 
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comparison  of  strength,  based  on  their  elastic 
limit  alone,  would  be  misleading. 

"A  steel  eye  bar,  which  has  been  annealed, 
is  in  a  natural  physical  condition,  not  material- 
ly affected  thereafter  by  re-heating.  But  if 
such  an  eyebar  is  strained  beyond  the  elastic 
limit,  say  to  70,000  pounds  per  square  inch,  and 
if  then  the  strain  be  reduced  to  say  23,000, 
which  is  within  the  elastic  limit,  and  allowed 
to  rest  with  that  strain,  or  without  any  strain, 
then  in  that  case,  as  we  know  from  tests,  both 
the  elastic  limit  and  breaking  strength  of  the 
steel  are  considerably  increased.  The  steel  has 
been  elongated  and  received  a  set.  A  higher 
tenacity  has  been  artificially  imparted  to  it  by 
alternating  over-stress  with  rest.  This  is  pre- 
cisely the  process  by  which  a  higher  tenacity 
is  produced  in  the  wire.  But  this  higher  ten- 
acity In  both  the  bar  and  the  wire  can  be  an- 
nulled by  re-heating  or  annealing,  which  brings 
the  metal  back  to  its  first  natural  condition. 
The  annealed  eyebar  may  be  exposed  to  acci- 
dental heating  without  material  injury.  The 
wire  cannot  be  so  exposed.  The  annealed  bar 
will  elongate  9  to  10  per  cent,  before  breaking; 
the  wire  only  3  to  4  per  cent.  The  degree  of 
safety  of  both  is  therefore  not  alike  under  all 
conditions,  although  the  modulus  of  elasticity 
is  practically  the  same  in  both  materials.  The 
margin  of  strength  between  the  maximum 
working  stress  (which,  as  already  said,  must 
be  within  the  elastic  limit  in  any  event)  and 
the    breaking    or     ultimate     limit,     constitutes 


C'O.MrAlll.S(IN    OK    lOVKBAIt    CHAINS    ANU    8TEK1.    WlUE    ( 'aIII.K.S. 


1.  l.cngtli   o£  spaus,  feet 

2.  Capacity.  4  elevated  U.  K.  tracks  fi)r  electrlt  cars,  4  trolley  tracks,  1 

loadwuy,  35  feet  6  Inches;     2  promenades,  escli   11  feet  6  Inches 

3.  Width  of  rsupersti'ucture,  feet 

4.  Suspension  system,  4  planes  of  stllTenlnK  systi'm  shown  on  plan,  mid- 

dle span    having    %   deflection. 

5.  Weight  of  floor  complete  per  linear  ft.,   Including   buckle  plates,  floor- 

ing, ties,  rails,  etc.,  pounds 

ti.   Weight  of  suspenders  and  overhead  bracing   (ordinary  steel),  pounds. 

7.   Weight   of   steel    reuulred    for  stiffening,     comprising     bottom     chords. 

diagonals  and   extra   weight  of  verticals    (ordinary    steel),    average 

per   lln.   ft.,    pounds 

Note. — The  greater  weight  of  steel   for  stllTenlng    required  for  cable 
le  by  reason  ot   the  greater  deflections  of  the  wire  cai)le  under  loads, 
causing  larger  bending  moments    (see  Item   15). 
S.    Weight  of  4   eyebar  chains,  including    heads   and    pins    (nickel    steel), 

average  per  linear  foot,  pounds 

9.   Weight  of  4  steel  wire  cables,  including    wrapping,    covers    and    steel 

bands,  pounds    

10.  Total  dead   load,  average  per  linear  ft.   In  middle  span,   pounds 

H.   Unit  stress  in  chain  or  cable  from  dead  load  alone,  lbs.  per  sq.  Inch. 

12.  Unit  stress  from  dead  load    +    8,0o:j   live  load,   lbs.   per  square  Inch.  . 

13.  i;nit    stress    from    dead    load     +     10,000    live    load,    which    is    the    ex- 

treme  loading,  pounds   per  square  inch   

Note. — l''or  both  chains  and  cables  the  maxima  Include  temperature 
and  bending  from  partial  loads. 

14.  Horizontal  compontnt    from  dead   load    and    extreme    live    load    on    4 

chains  or  cables,  pounds    

l.j.   Deflection   under    extreme   live    load    In    middle    span    (end    spans    not 

loaded) ,   feet    

HJ.  Cross-section   of   4   chains,    maximum,   square   inches 

Cross-section  of  4  chains,  minimum,   square   Inches 

17.  Cross  section  of  4   cables,  maximum   occurs   in   end   spans   In   the   4th 
.  .         panel  from  tower,  square  inches    

15.  Total   weight  of  chains  or  cables,  pounds    

111.  Cost  of  cable  at  15  cents  per  pound    

20.  Cost  of  eyebar  chain  at  0%   cents   per  pound    

21.  Cost  of  additional  ordinary  steel   in   the  stlfTening  for   wire  cables  at 

5  cents  for  6,270,000  pounds 

22.  Cost  of   additional  ordinary  steel    (166   sq.    Ins.    additional    section    In 

each  tower)  In  both  towers  for  eyebar  chains  at  5  cents  for 
372.0(10  pounds    

2;i.  Cost  ot  additional  masonry  (5,000  cu.  yds.  in  each  anchorage)  In  both 
anchorages  for  evebar  chains.   10.000   cu.   yds.    at  $7.00 

24.   Totals    , 

2."i.    I )lfference 


Kyebar  chain. 
72.').   1.470,   725 

124 


16,100 
1,400 


Steel  wire  cable. 
725,   1,470  725 


124 


5,250 


9,500 


16,100 
1,400 


8,180 


4,120 

32,250 

20,750 

23,000 

40,000 

30,000 

65,000 

39,000 


84.000 


66,212,000 

57,176.000 

1.93 
2,440 
1,872 

2.96 

29,040',666 
$1,887,000 

1,070 
12,034,000 
$1,805,100 

$313..')00 

$18,600 

.... 

$70,000 

$1,976,200 

$142,400 

$2,118,800 

the  cost  for  one  and  the  other  kind  of  material 
and  partly  by  the  facilities  of  manufacture  and 
erection,   saving  of   time  in   construction,   and 


The  Warren  Rotary  Engine  Direct-Connected  to  a  Dynamo. 


therefore  that  reserve  strength  in  the  eyebar 
and  in  the  wire  which,  while  differing  in  char- 
acter and  behavior,  is  otherwise  of  equal  pro- 
tective value  against  such  local  higher  or  un- 
even stresses  as  may  be  caused  by  unavoidable 
imperfections  of  work  or  by  unforeseen  acci- 
dents. 

"It  is  considered  good  practice  lor  eyebars 
in  a  chain  of  accurate  workmanship  and  having 
a  large  margin  between  the  elastic  limit  and 
the  breaking  limit,  to  be  strained  much  nearer 
to  the  elastic  limit  than  wires  in  a  cable, 
where  such  margin  is  less  than  half  as  large, 
and  where  the  same  accuracy  of  adjustment 
and  workmanship  is  not  so  certain.  The  eye- 
bar  with  an  elongation  three  times  greater 
than  that  of  wire  before  breaking  would,  more- 
over, give  earlier  warning  of  failure,  if  failure 
could  ever  come  through  overloading,  which, 
under  the  assumed  conditions,  is  impossible. 
Wire  is  the  only  practicable  material  for  very 
long  spans.  In  fact  there  is  no  choice  there. 
But  In  spans  of  the  length  of  the  Manhattan 
bridge,  the  choice  will  be  determined  partly  by 


the  cost  and  facility  ot  maintenance  thereafter. 

"The  greater  mass  of  the  eye  bar  cable  over 
the  wire  cable  is  an  advantage  in  respect  of 
rigidity  and  durability  not  to  be  underrated 
even  in  a  heavy  structure  like  the  Manhattan 
bridge,  in  which  the  dead  load  is  twice  the  ex- 
treme live  load.  Nickel  steel  may  be  obtained 
of  much  greater  strength  than  above  specified. 
So  may  steel  wire  be  obtained  of  greater 
strength  than  assumed.  It  will,  however,  not 
affect  the  comparison  materially,  as  the  cost  of 
both  materials  would  be  correspondingly 
higher. 

"As  the  masonry  and  foundation  for  the 
towers  are  already  contracted  for  and  partly 
built,  they  do  not  enter  here  into  the  compari- 
son of  cost,  being  the  same  for  chain  and  cable. 
The  price  of  15  cents  per  pound  of  cable  is 
based  on  the  cost  ot  that  work  in  the  Williams- 
burg suspension  bridge.  (Only  one  bid  was 
received  for  those  cables.)  It  is  believed  that 
the  price  of  6%  cents  for  the  chains  of  nickel 
steel  eyebars  is  higher  than  will  obtain  in  the 
bids  for  this  work.     The  difference  in  cost  be- 


tween the  two  designs,  one  with  the  nickel  steel 
eyebars,  and  the  other  with  steel  wire  cables 
is  therefore  $142,400  in  favor  of  the  eyebar 
chains;  but  rapid  manufacture  and  erection, 
and  thereafter  greater  facility  of  maintenance, 
are  further  advantages  not  to  be  underrated. 
For  the  cable  it  is  assumed  that  adequate 
sleeve  connections  can  be  made  for  the  web 
members  depending  upon  friction.  But  it  is 
doubtful  whether  that  could  be  done  for  the 
large  shearing  stresses  to  be  transmitted  to  the 
cable  from  the  stiffening  system.  It  is  a  de- 
tail not  approved  by  good  practice.  As  regards 
time  of  erection,  it  may  be  observed  that  the 
eyebars  can  be  manufactured  in  advance,  and 
can  be  ready  for  erection  when  the  towers  are 
completed,  by  the  same  contractor.  When  the 
chains  are  completed,  no  further  work  Is  re- 
quired on  them.  Wire  cables  must  be  spun  in 
place,  a  process  which  requires  longer  time 
than  the  erection  of  the  eyebar  chains.  After 
spinning,  the  cables  must  be  compacted, 
wrapped,  covered  and  have  the  steel  bands  put 
on,  all  of  which  causes  more  delay  in  the  erec- 
tion of  the  suspended  structure." 

At  the  suggestion  of  the  board,  Mr.  Linden- 
thai  inquired  of  all  the  prominent  steel  works 
in  the  country  whether  they  could  furnish  the 
desired  quality  of  nickel  steel.  The  large  num- 
ber replied,  in  effect,  that  they  saw  no  dilflculty 
in  making  the  desired  quality  of  nickel  steel 
and  the  eyebars. 


Over-Bxposed  Blueprints  can,  in  many  cases, 
be  restored  by  immersing  them  in  a  bath  of 
weak  ammonia,  using  about  two  spoonfuls  of 
ammonia  to  a  tumblerful  of  water.  This  will 
cause  the  print  to  turn  first  purple,  then  pink 
and  after  a  time  nearly  white.  When  it  has 
reached  the  pink  stage,  rinse  the  print  and 
immerse  in  a  bath  composed  of  water,  1  tumbler- 
ful, muriatic  acid,  1  teaspoonful.  The  blue  color 
will  then  return  much  brighter  than  before,  but 
this  time  the  lines  will  be  white  and  clear. 
Wash  thoroughly  before  drying.  Stains  on 
tracings  caused  by  blueprint  water  can,  also,  be 
removed,  according  to  the  "American  Machin- 
ist." by  painting  the  spot  with  a  camelshair 
brush  dipped  in  a  10  per  cent,  solution  of  oxa- 
late of  potash.  This  same  solutioii  may  be  used 
for  making  white  lines  on  blueprints.  Almost 
any  alkali  will  bleach  a  blueprint,  but  this  so- 
lution will  turn  the  blue  to  a  pure  white. 
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Tests  of  a  Steam  Turbine  Plant  and  Elec- 
tric Driven  Shops. 

Abridgment  of  a  paper  rfatt  liefore  ilie  American  So- 
ciety of  Mechanical  Engineers  by   Fred.  A.   Waldron, 
Superintendent   vt    the   power   plant.    Vale   &   Towne 
Mfg.  Co.,   Stamford,  Conn. 


The  steam  turbine  which  this  paper  will  do- 
scribe  is  installed  at  the  works  of  the  Yale  & 
Towne  Manufacturing  Company.  Stamford, 
Conn.,  and  is  the  flrst  one  of  its  size  (outside 
of  those  operated  by  the  builders)  to  be  put 
into  practical  operation  in  this  country.  The 
generating  outfit  consists  of  a  two-phase,  240- 
volt  alternator,  of  -400  kilowatts  capacity  (when 
the  turbine  was  running  condensing,  and  the 
power  factor  of  the  alternator  was  from  90  to 
100  per  cent).  7.200  alternations,  running  at 
S,600  revolutions  per  minute,  with  a  separate, 
direct-connected  exciter  set  The  alternator  is 
of  the  revolving  Held  type,  and  the  surface 
speed  of  the  field  is  22.137  feet  per  minute.  The 
weight  of  the  outfit  is  33,200  pounds,  and  occu- 
pies a  floor  space  19  feet  by  414  feet.  The  guar- 
anteed economy  was  l(i|.j  pounds  of  water  per 
electrical  horse-power  at  the  switchboard,  with 
28  inches  of  vacuum,  40  degrees  Fahrenheit 
superheat,  and   15.i  pounds  gauge  pressure. 

The  electrical  end  of  the  machine  is  not  com- 
pounded, and  the  variation  in  voltage  depends 
entirely,  within  certain  limits,  upon  the  load 
and  position  of  rheostats.  Speed  regulation  is 
very  close  and  perfectly  satisfactory.  A  true 
kilowatt  overload  of  33i-i  per  cent,  has  been 
carried  for  five  consecutive  hours,  without  ap- 
parent injury  to  the  machine.  Owing  to  the 
low  power  factor,  however,  the  heat  developed 
in  the  field  and  terminals  was  much  higher 
than  is  allowable  in  good  practice.  When  thus 
overloaded,  the  volt  meter  had  to  be  closely 
watched,  in  order  to  care  for  any  suddenly  ap- 
plied load  with  the  rheostat 

At  present,  the  condenser  plant  consists  of  a 
surface  condenser,  containing  1,100  square  feet 
of  cooling  surface,  with  independent  air  and 
circulating  pumps.  The  air-pump  is  of  the 
simplex,  twin  beam,  vertical  type,  making 
about  90  single  strokes  per  minute.  The  aver- 
age vacuum  obtained  with  this  outfit,  with 
plenty  of  circulating  water,  is  about  27.4  inches. 
Steam  is  furnished  by  eight  Manning  boilers. 

Motors. — Sixty-four  induction  motors  (with 
varying  loads),  ranging  from  %  to  40  horse- 
power, are  distributed  throughout  the  works. 
With  the  exception  of  the  elevator  motors,  the 
entire  plant  is  arranged  on  the  group  system. 
With  this  arrangement,  the  power  factor  will 
range  from  82  to  86  per  cent,  depending  on  the 
motor  loads.  The  only  precaution  to  take,  in 
order  to  prevent  frequent  shut-downs,  with  the 
induction  motor,  is  to  have  the  main  circuits 
fused  heavy  enough  to  withstand  the  influx  of 
current  from  the  line,  due  to  starting. 

The  Turbine  and  Its  Generator. — The  turbine 
end  of  this  machine  has  received  very  little  at- 
tention in  the  past  year,  and  has  required  110 
renewals  or  repairs  to  any  of  its  parts.  It 
was  found  necessarj',  when  assembling  the  ma- 
chine, over  a  year  ago,  to  remove  from  the 
bearings,  with  a  fine  oil-stone,  some  burrs 
which  had  been  thrown  up  in  handling,  and 
also  a  little  rust  which  had  accumulated;  upon 
examination  of  the  same,  one  year  later,  these 
marks  had  not  been  worn  out. 

Occasional  longitudinal  adjustment,  to  check 
the  clearance  between  the  blades  in  the  case 
and  the  revolving  element,  is  necessary.  The 
wear  and  tear  on  other  parts  of  the  machine 
have  been  practically  nil,  and  if  the  oil  is  kept 
in  constant  circulation  and  properly  cooled, 
there  is  no  need  of  a  hot  box.  and  the  amount 
of  oil  used  is  extremely  small;  the  consump- 
tion of  this  particular  machine  being  %  gallon 
of  cylinder  oil  per  week,  and  from  3  to  5  per 


ceut.  of  the  lubricating  oil  on  the  bearings  may  vacuum   on   the  power  house  end  of  the  drip.s 
be  said  to  be  wasted.     It  is  necessary  to  remove  for  the  heating  system.      The  writer  has  also 
the^op  of  the  case  of  the  turbine  once  in  three  found    that   the    temperature   in    the    exhaust 
months,  as  red  lead  or  other  foreign  substances  chamber  of  the  turbine  varies  with  the  different 
in    the   pipes   are    liable   to   clog   the     smaller  loads,  and  at  full   load  and  overload,  there  is 
Test  of  the  Boiler  riant.  more  or  less   superheat,  whether  running  con- 
Dimensions  of  one  boiler  densing    or    non-condensing.       A    50    per    cent. 
Grafe  surface,  square  ft.  ..... .....  .....    ...28.27  overload    has    been    maintained    at    full    speed, 

"*he%^n|"4'GH6^'*'t!5t"al'!r!'!'*^*'.L^"!**!"".  1855.98  ^o""  ^"^  liO"rs,  without  apparent  injury  to  the 

Uatio  ot  G.  S.  to  water  11.  s 1  :  49.11  machine.     The  turbine   can   be   changed   from 

Itatlo  of  G.  S.  to  super  H.  S 1:16.54  j         .         i  j         •  ,       ■ 

Katlo  of  G.  s.  to  total 1 :  05.65  condensing  to  non-condensing,  and  vice  versa. 

\ZSLf  o?\»bel"^r^^s. :::/.:.:.:::.:::.  ...y.lVl  ^^^^  running.  as  to  confidence  in  the  ma- 
Number  of  tubes 180  chine,  his  best  reply  is  that  a  second  outfit  has 

Economizer.   144  tubes,  4   in.,  t>   tubes   wide.  ,         .       ,.  i,       t      .        j,     ^    .   i. 

Heating  surf.,  econ.,  sq.  ft 1.728  been  Ordered.     Upon  the  basis  of  strictly  com- 

'"sizlVfan'Tiam.,  9  ft. :  width,  4  ft.  6  in. ;  petitive  prices,  the  turbine,  ready  to  run,  costs 

outlet,  62x54  ins. ;  inlet,  100x46  Ins.  -  from    10   to   15    per   cent    less    than   the    same 

Size  of  engine,  8x10  Ins..  revs,  per  min 114.3  ...  ..  .  ^„^        „.  ^      . 

Test  of  Seven  Boilers—  ^^^^^^  reciprocating  engine  outfit.      The  cost  of 

Duration  of  trial,  in  hours .- . .  .11  the  power  house,  per  square  foot,  per  kilowatt, 

As'h?"per  "cen°"'.'.''!':  ''!"'.: . , :  .■.■:::.":::.■:::;  :io  vvouUl  be  about  35  per  cent,  less  tor  a  turbo- 
Dry' ooal  per  sq.  ft.  of  grain  per  hr..  ilis 12.97  generator  outfit  than  for  a  reciprocating  engine 

Kquiv.  evap,  per  lir.  per  sq.  ft.  (tf  water  heat, 

surface,  lbs 2.938  of  the  same  power  and  economy.     The  cost  of 

Tlm"fSwate,?eXil.'giM.ilVr,rte^^^^  foundations  is  taken  into  account,  in  the  cost 
remp.  gases,  deg  Fahr.  ''®H2  of  the  engine  and  turbine.  The  author  con- 
Draft  between  damper  and  boiler,  ins 0.23 

Superheat   deg.  Fahr 21.08  siders  that,  Unless   it  is  possible  to  balance  a 

Kated   horse-power  develope<l.  per  cent 83.6  ,       ,  .,  ..  au   -.     i    i    „   j    „ i   „n 

Water  evaporated  per  lb.  of  rU\.  llw 8.707  lead  pencil  On  the  outboard  bearing  and  allow 

Bqulv.  evap.  per  lb.  coal    lbs  10.240  j^  j^,  remain  there  for  a  minute,  the  machine 

Equlv.   evap.   per  lb.  combustible.   Il>s 12.370  .v,uacv. 

t'ost  of  coal  per  long  ton  In  boiler  room $3.53  is   vibrating  more   than   it   should,    and    whilf' 

Cost  ot  coal  for  evaporation  of  l.dOO  lbs.  ut  ■  ^,  ..         1^.114.41,11   n, 

water,  from  and  ill  212  (legrcis.  <(Mits 15. .39  there  are  no  foundation   txilts  lo  hold  the  ma- 

Tk.st.s    oi-   titm   4(io-Kii.ciw.vrT   TunniNE-GENBRATon  Unit. 

150-  300-  Uunning  400- 

Tests.  kilowatts,     kilowatts.  load.         kilowatts.  Overload. 

Voltage 227.5  227.5  227.5  227.5  238.70 

llevolutlons   per  minute :'.(iO0  3600  3600  3600  3600 

Maximum  speed  variation.  j)er  cent 0.5  0.5  0..5  0.5  0.5 

Average   load,  kilowatts 15:;  323  375  397.11  490 

Duration,   hours    3  3  4  3  5 

Steam   pressure,  gauge,   lbs 144..S5  153.3  152         '        1.50.92  152.7 

Superheat,    degrees    Kahr :'..44  6.46  19.60  18.2 

Average  vacuum.  Inches 2T.:'.4  *J7.04  27.4.'i  26.95  27.55 

Water  per  kilowatt  per  hr..  lbs l>s  05  TJ.'.'A  22.29  22.16  21.7 

Water  per  brake   II.  I',  per  hr.    (lien.  eff.  0.91).   lbs..  I'.i.o:!  15.17  15.13  15.04  14.72 

Tai!i;i..\'|  ici.x    !»■■   TIIK    .MoTciit   T|.;sTS. 
— Conductor.--  Motor  load.  Tr  MUsaiisslou    liissis.      l';tlici('iiiios. 
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blades.  The  principal  trouble  with  the  steam 
end  is  its  liability  to  shut  down,  when  running 
from  three-fourths  to  full  load,  because  the 
vacuum  is  destroyed.  This  can  be  prevented, 
if  the  engineer  is  on  hand. 

Questions  that  have  been  asked  of  the  author 
are  answered  in  the  paper  as  a  matter  of  rec- 
ord. The  windage  is  more  than  from  a  slow 
speed  generator,  yet,  as  a  whole,  is  not  disa- 
greeable. For  continuous  running  and  high 
vacuums,  the  dry  condenser  system,  with  a 
two-stage  air-pump,  will  probably  maintain 
higher  average  vacuums  than  any  other  system. 
The  turbine  has  supplied  25,000  square  feet  of 
direct  radiating  surface  and  7,500  square  feet 
of  blower-stack  surface,  and  maintained  a  tem- 
perature of  from  CO  to  70  degrees  Fahrenheit 
in  all  buildings,  when  generating  520  kilowatts, 
and  with  a  temperature* of  220  degrees  In  the 
exhaust  chamber  of  the  turbine.  The  differ- 
ence In  pressure  was  produced  by  10  inches  of 


Ave..  .20.62  2.37   1.96 

(As  supplementary  to  the  table  of  motor  tests,  the 
accompanying  tabulation  has  been  made  from  plans 
ot  the  shafting  in  the  various  buildings.  The  kind  ot 
work  performed  is  as  follows,  by  numbers  of  the  tests  : 
7.  automatic  screw  machinery  ;  S  and  9,  general  ma- 
chinery :  10.  cupola  blower  and  heating  system;  11. 
plating  dynamos  and  exciter :  12  and  13.  polishing  and 
buffing:  14  .Tnd  15.  ventilating  system;  16.  heating 
s.vstem ;  17.  drop  forging;  18.  plating  dynamos:  19. 
tool  making  and  press  work.) 
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cliine  down,  there  lias  been  no  tendency  tor  il 
to  cieep  on  its  foundations. 

The  foundation  of  Turbine  No.  1  cost  flSS.tiO, 
at  the  current  prices  of  cement,  sand  and 
brolven  stone,  in  1901-2.  It  is  advisable  to  leave 
the  foundations  with  a  tunnel  through  the 
center,  transversely,  as  there  are  many  ways 
in  which  these  tunnels  can  be  utilized,  either 
for  piping  or  ducts  for  electrical  wiring. 

With  respect  to  the  boiler  tests  it  should  be 
said  that  they  were  made  under  daily  running 
conditions,  without  attempt  to  scrape  the  tubes 
of  the  l)oilers,  or  to  bring  the  economy  to  a 
phenomenally  high  point.     What  is  known   as 


SECTIONAL  ELEVATION   OF  BOILER  AND  ENGINE   ROOM. 
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tests  were  under  upproximately  the  same  con- 
ditions as  to  pressure,  vacuum  and  superheat 
as  those  in  this  paper. 

The  tests  on  motors  are  intended  to  present 
detailed  losses  of  power  transmission,  as  ap- 
plied to  the  group  system,  with  different  ar- 
rangements of  line  shafting  and  belting,  as 
well  as  different  applications  of  the  electric 
motor  to  factory  work. 

The  principal  points  brought  out  by  the  tests 
are:  (a)  Difference  in  frictional  losses,  de- 
pending on  speed  and  arrangements  of  shafting 
in  the  different  rooms;  (b)  The  power  utilized 
by  the  machinery,  when  running  idle;  (c)  The 
shafting,  machinery  and 
total  power  used  by  the 
useful  work;  (d)  Efll- 
ciency  of  electric  trans- 
mission. 

The  tests  wore  made 
under  actual  running 
conditions:  the  test  I'or 
each  room  being  contin- 
ued for  one  half  day. 
with  regular  working 
load,  and  readings  of 
the  watt  meter  were 
taken  every  two  min- 
utes. The  efficiency  of 
the  motors  (under  their 
different  loads)  was 
taken  from  the  curves 
furnished  by  the  build- 
ers. 


Bon*r  R<v,m  Floor  Art-a  2493  Sq.Ft, 
Engme    ' 3348  •*    " 


PLAN  OF  BOILER  AND  POWER  HOUSE. 


Plan  and  Cross-Section  of  the  Power  Plant  of  the  Yale  &  Towne  Manuf ac  turing  Company 


the  Society's  alternate  method  is  used.  The 
calorific  power  of  the  coal  was  13,338.  The 
usual  precautions  as  to  calibration  of  gauges, 
leakage  from  pumps,  etc.,  were  observed. 

The  condenser  was  tested  for  leakage,  and 
all  water  was  measured  from  the  air-pump  dis- 
charge. The  power  for  the  exciter  (10.8  kilo- 
watts) was  determined  in  a  separate  test.  The 
exhaust  from  the  exciter  engine  is  used  for 
heating  purposes.  Shop  tests  on  the  turbine 
made  eighteen  months  before  the  test  of  this 
paper,  showed  an  economy  of  14.47  pounds  of 
water  per  brake  horse-power  with  a  load  of 
(.07  brake  horse-power  and  16.43  pounds  of 
water  per  brake  horse-power,  with  a  load  of 
2fi3  brake  horse-power   (200  kilowatts).     These 


The  analysis  of  the  tests  would  indicate 
that,  with  the  turbo-generator  driving  induction 
motors,  and  with  an  evaporation  of  8.707 
pounds  of  water,  per  pound  of  coal,  a  brake 
horse-power  can  be  delivered  from  the  pulley 
of  the  motor  for  about  2%  pounds  of  coal  with 
a  turbine  of  this  size  running  under  average 
economy.  (This  allows  5  per  cent,  for  bank- 
ing.) Under  the  same  evaporative  conditions, 
the  average  non-condensing  engines,  distributed 
throufh  the  different  rooms  in  the  plant,  would 
require  7.5  pounds  of  coal  per  brake  horse- 
power at  the  fly-wheel,  or  three  times  tbat 
quantity  required  for  the  electrical  drive.  The 
tests  described  are  of  practical  and  timely 
interest. 
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(L'unllnuod  from  page  t)7B.) 

TiiK  Efficiknx'y  of  the  Missis^ii'I'i  Lkvees. 
it  is  hardly  fair  to  ask  If  the  theory  of  the 
levees  of  the  Lower  Mississippi  is  justified  by 
experience,  in  the  opinion  of  Major  B.  M.  Har- 
rod,  who  introduced  the  discussion  on  this  topic. 
At  the  present  time  the  application  of  the 
theory  is  incomplete,  for  the  works  have  neither 
the  grade,  section  or  length  considered  neces- 
sary, nor  more  than  two-thirds  the  cubic  con- 
tents required  to  satisfy  the  present  standards. 
The  justification  of  the  levee  theory  must  be 
sought  In  the  results.  If  the  river  bed  rises  as 
a  result  of  their  construction,  or  the  capacity  of 
the  channel  is  otherwise  reduced  by  continuing 
causes,  the  completion  of  the  works  will  be  pro- 
longed or  Ijecome  interminable.  If  the  water- 
way is  not  diminished  by  a  rise  of  the  bed  or 
otherwise,  or  is  improved,  then  the  problem  is 
simple  and  certain,  though  large. 

The  Mississippi  River  Commission,  of  which 
Major  Harrod  is  a  member,  has  given  careful 
attention  to  changes  in  the  river  which  will 
settle  this  question.  These  changes  are  marked 
and  constant.  A  cross-section  line  established 
over  a  bar  may,  in  a  few  years,  lie  through  a 
pool,  or  the  river  may  have  slipped  to  one  side 
leaving  the  line  on  dry  ground.  Hence  the  data 
for  a  decision  on  this  question  must  be  very 
numerous,  carefully  verified,  and  well  studied. 
The  data  at  present  available  were  mainly  fur- 
nished by  two  surveys  covering  472  miles  of 
river.  The  first  was 
made  in  1881-3,  with 
about  four  cross-sections 
to  each  mile  of  river 
and  75  soundings  on 
each  cross-section.  The 
second  survey  was  made 
in  1894-6,  with  greater 
detail  so  that  it  would 
be  of  more  use  for  fu- 
ture comparisons.  The 
results  show  that  dur- 
ing this  period  there  has 
been  a  tendency  toward 
a  channel  of  more  uni- 
formity and  greater  ca- 
pacity. 

In  such  studies,  the 
low-water  surface  of  the 
river  may  be  assumed 
to  conform  with  the 
river  bed,  and  any  ele- 
vation or  depression  of 
the  latter  will  be  indi- 
cated by  the  gauge  read- 
ings. Some  of  the  ef- 
fects of  levee  building 
can  therefore  be  studied 
by  a  comparison  of  the 
successive  low-w  a  t  e  r 
stages  at  reaches  where 
such  improvements  have 
similar  '  stages  at  Cairo 
of  the  kind  has  been 
comparison  will  show 
has  been  detected.  Such  a  comparison  will  show 
the  following  reductions  of  the  low-water  stages, 
referred  to  the  Cairo  stages:  Fulton,  0.74  foot; 
Memphis,  0.68  foot;  Greenville,  1.60  foot;  Lake 
Providence,  1.89  foot.  These  reductions  indicate 
a  lowering  of  the  river  bed  proportionate  to  the 
duration  and  degree  of  levee  work  in  the  vicin- 
ity of  the  gauge  stations. 

In  addition  to  these  extensive  comparative 
observations,  there  are  others  of  a  local  char- 
acter made  near  crevasses  or  temporary  outlets. 
Whenever  a  resurvey  was  made  after  the  occur- 
rence pf  such  an  outlet,  it  showed  a  reduction 


been  greatest,  with 
where  no  influence 
detected.      Such     a 
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uf  Uie  cross-secUoual  area  below;  when  made 
after  a  closure,  an  enlargement  has  been  ob- 
served. 

The  result  of  all  observations  seems  to  show 
a  general  tendency  to  an  enlargement  of  the 
stream,  that  its  capacity  for  flood  discharge  has 
been  more  than  maintained,  and  that  the  appre- 
hension of  its  deterioration  from  natural  causes 
or  levee  building  may  be  dismissed  as,  at  least, 
unproved  if  not  disproved. 

The  engineers  engaged  in  the  reclamation  of 
the  Mississippi  valley  from  overflow  know  more 
about  levee  building  than  they  have  yet  had  an 
opportunity  for  putting  in  practice.  They  are 
quite  aware  of  many  and  much  needed  improve- 
ments, both  in  their  construction  and  .in  their 
care  and  preservation.  Up  to  the  present  time 
the  compelling  need  has  been,  and  will  be  for 
several  years,  continuity  of  line,  higher  grades 
and  standard  sections.  Those  provisionally  used 
are  everywhere  below  those  considered  safe  for 
great  floods. 

The  paper,  of  which  the  above  report  gives 
only  a  bare  outline,  was  not  discussed  orally, 
but  communications  on  the  subject  from 
Messrs.  L.  M.  Haupt  and  L.  W.  Brown  were  re- 
ceived and  ordered  printed  without  being  read. 
A  communication  from  Col.  J.  A.  Ockerson  was 
read  by  the  secretary.  The  writer,  who  is  a 
member  of  the  Mississippi  River  Commission 
and  was  in  charge  of  the  surveys  mentioned  by 
Major  Harrod,  stated  that  no  engineer  would  be 
surprised  that  the  construction  of  levees  was 
followed  by  an  increase  in  the  heights  of  flood 
discharges.  Such  an  increase  was  inevitable 
and  provision  could  be  made  for  it.  The  ques- 
tion to  be  settled  was  whether  an  increase  in 
these  flood  heights  was  attended  by  a  rising  of 
the  river  bed.  This  question  was  partly 
answered  by  the  results  of  the  surveys  already 
mentioned.  They  showed  that  at  about  halt  of 
the  cross-sections,  the  bed  was  considerably 
lower  after  the  levees  were  built,  while  at  the 
other  places  it  had  not  changed  or  was  a  trifle 
higher. 

The  best  proof  of  the  value  of  the  levees  was 
to  be  seen  during  a  trip  down  the  river  during 
a  flood.  Where  the  land  on  either  side  would 
have  been  a  swamp  or  wholly  submerged  under 
the  old  conditions,  the  traveler  would  now  see 
men  at  work  in  the  fields  without  inconvenience, 
railway  lines  would  be  open  for  traffic,  and  all 
the  occupations  of  the  people  would  be  carried 
on  without  a  thought  of  the  floods  in  the  river. 
which  would  formerly  have  injured  or  destroyed 
the  country.  No  one  who  has  had  such  a  scene 
spread  before  his  eyes  can  conscientiously  ques- 
tion the  effectiveness  of  levees. 

COKCKETE. 

The  technical  proceedings  were  continued  by 
a  discussion  of  methods  of  making  concrete  im- 
pervious to  water.  Mr.  J.  J.  R.  Croes  mentioned 
the  use  of  cement  pipes,  which  are  impervious, 
and  considered  that  their  success  demonstrated 
the  possibility  of  making  water-tight  masonry. 
The  usual  source  of  leakage  in  a  concrete  struc- 
ture was  along  the  seams,  where  the  batches  of 
concrete  joined.  It  was  comparatively-  easy  to 
make  small  masses  impervious,  but  it  was  diffi- 
cult to  bring  them  together  in  such  a  manner 
that  the  completed  work  would  be  tight. 

Mr.  J.  W.  Schaub  believed  that  concrete  itself 
could  not  be  made  impervious,  and  he  referred 
to  M.  Considere's  well-known  experiments  con- 
firming that  opinion.  The  concrete  could  be 
made  tight  by  plastering  it  with  cement  mortar, 
however,  the  less  sand  in  the  mortar  the  better 
the  result.  In  building  cisterns  he  used  such 
a  plaster  for  heads  not  exceeding  10  feet;  for 
greater  heads  he  covered  the  plaster  with 
asphalt,  and  in  some  cases  protected  the  asphalt 
with  a  second  cement  plaster  coat.  The  asphalt 
was  particularly  useful  where  the  concrete  was 


sticngtheuod  with  steel,  as  French  c.vperiiiients, 
already  described  in  The  Engineering  Record, 
have  shown  that  water  will  reach  the  embedded 
metal  through  the  concrete. 

Mr.  Bernard  R.  Green  pointed  out  that  most 
building  stones  absorbed  water,  the  amount  de- 
pending on  their  character.  Hence  he  could  not 
understand  how,  by  crushing  such  stone  and 
making  it  into  a  concrete  with  sand  and  cement, 
a  waterproof  mass  could  be  obtained.  Mr. 
R.  W.  Lesley  stated  that  the  impervious  proper- 
ties of  the  product  would  largely  depend  on  the 
use  of  a  very  fine  cement,  with  suitable  sand 
and  stone  of  proper  size,  and  on  the  care  taken 
in  making  and  placing  the  concrete. 

Mr.  Oscar  Lowinson  referred  briefly  to  the 
preservative  processes  of  Mr.  Max  Toch,  ex- 
plained in  The  Engineering  Record  of  March  14, 
which  he  had  used  successfully  in  recent  build- 
ings to  protect  iron  bedded  in  concrete.  He  also 
referred  to  a  remarkable  experience  in  con- 
structing a  water-tight  floor  for  a  40x70-foot 
building  in  New  York.  The  floor  was  originally 
planned  with  6  inches  of  concrete,  then  a  course 
of  asphalt  waterproofing,  and  then  24  inches  of 
concrete.  For  six  weeks,  the  work  remained 
tight,  then  a  little  sweating  was  observed,  and 
finally  about  a  cubic  foot  of  water  a  day  came 
through.  The  concrete  was  mixed  1:2:4,  using 
good  Portland  cement  and  fine  stone;  the  top  2 
inches  were  1 : 1  mortar.  The  sweating  was 
traced  through  the  pores  of  the  concrete  for  18 
feet  to  an  imperfect  place  in  the  asphalt.  The 
work  was  rebuilt,  and  the  same  thing  occurred 
again.  Finally  the  asphalt  and  top  course  of 
concrete  were  entirely  removed,  the  6-inch  base 
was  covered  carefully  with  new  waterproofing, 
and  a  layer  of  brick  was  laid  flat  on  it  in  bitum- 
inous mortar.  This  was  covered  with  15  inches 
of  concrete,  and  since  then  the  floor  has  re- 
mained dry. 

Mr.  J.  H.  Harlow  sent  a  report  from  one  of 
liis  assistants  on  some  experiments  to  deter- 
mine the  effect  of  adding  soap  and  alum  to  the 
concrete  on  the  mixing  board.  A  test  pipe  of 
concrete  prepared  in  this  way  proved  so  nniih 
more  impervious  than  one  of  the  same  dimen- 
sions prepared  without  the  soap  and  alum,  that 
these  materials  were  added  in  making  concrete 
for  a  reservoir  lining.  This  lining  has  proved 
entirely  satisfactory.  The  use  of  soap  and 
alum  as  a  wash  to  render  brickwork  and  con- 
crete impervious  has  been  in  vogue  for  years 
under  the  name  of  Sylvester's  wash,  but  the 
incorporation  of  these  materials  in  the  body  of 
the  masonry  is  very  rare. 

Prof.  W.  K.  Hatt  described  some  experiments 
with  slabs  of  concrete  made  of  2  parts  of  ce- 
ment to  5  of  fine  bituminous  ash,  strengthened 
by  poultry  netting.  He  found  that  the  addition 
of  silicate  of  soda  to  both  ash  and  sand  mortars 
reduces  their  strength  more  than  50  per  cent.; 
it  reduces  the  absorption  of  the  ash  mortar 
about  50  per  cent.  Solutions  of  soap  and  alum 
mixed  with  ash  mortar  strengthen  it  about  50 
per  cent,  and  reduce  its  absorption  about  the 
same  amount.  A  soap  solution  alone  dimin- 
ishes the  absorption  but  does  not  affect  the 
strength.  The  addition  of  soap  and  alum  to 
sand  mortar  does  not  affect  the  strength  notice- 
ably but  reduces  the  absorption  about  one-half. 
The  impervious  concrete  is  made  by  first  pre- 
paring a  5  per  cent,  solution  of  ground  alum 
and  a  7  per  cent,  solution  of  soap.  The  former 
is  mixed  with  the  mortar  in  an  amount  equal 
to  half  the  quantity  of  water  ordinarily  used 
for  gauging.  Enough  of  the  soap  solution  is 
finally  added  to  bring  the  mortar  to  the  desired 
degree  of  plasticity. 

Before  any  extensive  use  was  made  of  mortar 
gauged  with  such  solutions,  Mr.  Robert  W. 
Lesley  advised  making  a  careful  investigation 
of  their  effect  on  the  concrete.     It  was  possible 


llial  injurious  chemical  reactions  might  occur 
through  the  presence  of  the  alum,  which  has 
properties  well  known  in  the  cement  trade. 
The  parian  cement,  for  example,  which  is  em- 
ployed in  imitation  marble  work,  owes  its  pe- 
culiarities to  alum.  The  use  of  steel  in  con- 
crete, to  which  some  reference  had  been  made, 
had  become  so  important  that  a  joint  commit- 
tee of  representatives  of  the  American  Society 
for  Testing  Materials  and  of  steel  makers  had 
been  appointed  to  investigate  the  subject.  The 
importance  of  the  work  of  such  a  committee 
was  discussed  by  sevei'al  of  the  members,  and 
it  was  finally  decided  on  motion  of  Mr.  J.  W. 
Schaub,  to  refer  to  the  Board  of  Direction  the 
question  of  appointing  a  committee  to  investi- 
gate the  subject  of  steel-concrete  and  to  confer 
with  similar  committees  of  other  organizations 
as  well  as  with  private  parties  and  manufac- 
turers interested  in  such  construction. 
Bkidge  Loadings. 

The  last  professional  topic  to  be  discussed 
was  the  loadings  for  which  railroad  bridges 
should  be  designed  in  view  of  the  increasing 
weights  of  rolling  stock.  It  was  opened  with  a 
paper  prepared  by  Mr.  Henry  W.  Hodge,  who 
wrote  that  so  little  attention  was  paid  to  the 
subject  that  one  railroad  had  ordered  bridges 
for  the  same  line  for  three  different  loadings 
within  a  period  of  two  years.  The  first  bridges 
were  overstrained  33%  per  cent,  within  two 
years  of  their  erection. 

The  increase  in  the  loading,  he  stated,  was 
due,  first,  to  the  use  of  large  cars  to  diminish 
the  cost  of  transportation,  and,  second,  to  the 
use  of  large  locomotives  in  order  to  handle  the 
heaviest  trains  possible.  The  limit  of  increase 
will  be  reached  when  the  locomotive  can  no 
longer  be  carried  safely  by  the  roadbed  or  when 
it  is  impracticable  to  impose  more  weight  on 
the  drivers. 

The  supporting  power  of  the  roadbed  is  lim- 
ited by  that  of  the  ballast,  the  earth  subgrade 
and  the  joints,  and  not  by  that  of  the  rails. 
Ties  are  now  spaced  as  close  as  possible  and 
still  permit  proper  tamping.  The  ties  must  be 
lengthened  if  more  bearing  surface  is  needed. 
The  static  pressure  on  the  earth  subgrade  im- 
Ijosed  by  a  driving  axle  loaded  with  60,000 
pounds  is  about  1,200  pounds  per  square  foot. 
Impact  will  double  this  amount,  but  even  then 
the  pressure  -is  not  so  much  as  well-compacted 
earth  can  support.  It  is  therefore  safe  to  as 
sume  that  the  maximum  live  loads  on  a  rail- 
road will  not  be  limited  by  the  supporting 
power  of  the  roadbed. 

The  decisive  factor,  Mr.  Hodge  stated,  would 
probably  be  found  in  the  maximum  weight  that 
a  driving  axle  will  carry.  In  order  to  place  all 
possible  weight  on  the  drivers  and  still  keep 
the  locomotive  within  the  clearance  height  of 
the  bridges  and  tunnels,  the  stack  and  steam 
dome  have  been  reduced  to  insignificant  size. 
The  width  of  locomotives  is  similarly  limited, 
and  unless  the  clearances,  vertical  and  hori- 
zontal, are  increased  by  practically  rebuilding 
the  roads,  it  is  difficult  to  see  how  much  more 
weight  can  be  placed  on  the  drivers.  An  in- 
crease of  15  per  cent,  is  as  much  as  can  be 
expected,  in  the  opinion  of  locomotive  design- 
ers, with  which  Mr.  Hodge  agrees.  On  this 
basis,  the  heaviest  locomotive  will  have  four 
driving  axles  loaded  with  65,000  pounds  each, 
a  forward  truck  axle  with  32,000  pounds,  and  a 
tender  weighing  168,000  pounds.  The  wheel 
spacing  will  be  about  the  same  as  for  the  maxi- 
mum engines  of  to-day,  save  that  the  distance 
from  the  last  driver  to  the  first  tender  axle  may 
be  increased  from  8  or  9  feet  to  14  or  15  feet. 

The  heaviest  cars  now  used  are  probablj 
those  of  the  Algoma  Central  Railway,  with  a 
total  loaded  weight  of  144.000  pounds  on  a 
length  of  24  feet  over  all.    If  this  is  increased 
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15  per  cent.,  the  maximum  unitorm  load  will 
be  about  7,000  pounds  per  linear  foot. 

Siich  loads  are  probable  on  a  few  lines  only, 
and  Mr.  Hodge's  purpose  in  suggesting  the  pos- 
sibility of  their  occurrence  was  to  point  out  the 
need  of  more  foresight  in  ordering  new  bridges. 
It  is  better  to  build  heavier  bridges  than  are 
needed  for  the  present  traffic  than  to  rebuild 
them  every  few  years,  as  loads  increase. 

In  the  discussion,  Mr.  J.  W.  Schaub  objected 
to  designing  bridges  for  such  heavy  loads, 
which  he  considered  problematical.  Cooper's 
E  50  specification  covered  everything,  in  his 
opinion,  that  it  was  safe  to  run  over  the  pres- 
ent roadbeds.  Bridges  constructed  in  accord- 
ance with  that  specification  can  be  safely  sub- 
jected occasionally  to  a  heavier  load,  as  every 
bridge  engineer  is  familiar  with  numerous 
structures  carrying  loads  considerably  in  excess 
of  those  for  which  they  were  designed.  It  is 
only  necessary  to  have  the  structures  well  built 
from  good  plans,  to  secure  an  ample  margin  of 
safety. 

Mr.  Emil  Swensson  referred  to  an  instance 
when  one  of  the  heavy  locomotives  mentioned 
by  Mr.  Hodge  had  crossed  a  bridge  safely  but 
proved  too  heavy  for  the  adjoining  track, 
which  failed  under  its  weight.     In  his  opinion. 


members'  expense,  as  in  the  hint  that  it  might 
prove  useful  for  those  in  attendance  to  remem- 
ber that  the  pardoning  power  of  the  Governor 
of  North  Carolina  was  remarkably  free  from 
restriction.  He  spoke  with  evident  pride  of 
the  famous  events  in  the  history  of  the  state 
and  with  even  greater  pride  of  its  natural  re- 
sourcas  which,  he  said,  were  awaiting  the  engi- 
neer's work  in  order  to  become  a  source  of 
great  wealth.  The  size  of  the  state  was  rarely 
appreciated,  and  could  be  indicated  somewhat 
by  the  fact  that  if  it  was  swung  around  its 
western  extremity  as  a  pivot,  its  present  east- 
ern point  would  rest  on  the  tract  of  land  that 
Chicago  now  tries  to  occupy.  The  Governor 
particularly  dwelt  on  the  undeveloped  char- 
acter of  the  mineral  and  timber  wealth  of  this 
great  territory,  which  is  practically  unknown 
as  yet. 

The  members  and  their  guests  had  an  oppor- 
tunity for  inspecting  the  initial  section  of  a 
railroad  intended  to  develop  the  timber  lands 
near  Asheville.  This  is  the  Asheville  &  Craggy 
Mountain  Railroad.  It  was  originally  built  for 
excursion  traffic  to  the  summit  of  Sunset  Moun- 
tain, the  view  from  which  is  equaled  by  few 
of  those  that  have  made  Switzerland  famous. 
Through  the  oourtesy  of  Mr.  Richard  S.  How- 


Street  Railway  Company,  which  also  tendered 
the  Society  an  enjoyable  excursion  over  its 
lines,  enabling  them  to  see  the  city  thoroughly 
and  comfortably. 

The  first  great  private  estate  to  be  developed 
in  this  country  was  "Biltmore,"  the  home  of 
George  W.  Vanderbilt.  Here,  under  the  direc- 
tion of  R.  M.  Hunt  and  F.  L.  Olmsted,  a  mouu- 
rQental  chateau  has  been  built  in  a  setting  of 
gardens,  parks,  forests  and  fields,  which  rival 
in  beauty  the  famous  estates  of  the  Old  World. 
The  Society  had  the  pleasure  of  driving  through 
the  grounds  and  inspecting  some  of  the  build- 
ings, thereby  acquiring  an  impression  of  the 
beauty  of  this  famous  property  and  the  business 
principles  on  tvhich  its  affairs  are  managed. 

The  Swannanoa  Country  Club,  one  of  the 
leading  organizations  of  this  nature  in  the 
South,  extended  the  courtesy  of  its  house  and 
grounds  to  the  Society,  which  took  much  pleas- 
ure in  its  visits  there.  The  local  committee  of 
•  arrangements  gave  two  handsome  cups  for 
prizes  in  a  golf  competition;  that  for  the  low- 
est gross  score  was  won  by  Robert  W.  Lesley, 
and  that  for  the  lowest  net  score  by  Chas.  War- 
ren Hunt,  Jr. 

The  opinion  of  all  who  attended  the  con- 
vention was  unanimously  one  of  deep  gratitude 
to  the  gentlemen  of  the  local  committee,  and 
particularly  to  Mr.  J.  L.  I..udlow,  the  chairman, 
tor  the  many  courtesies  and  entertainments 
which  were  enjoyed.  "Southern  hospitality" 
will  hereafter  be  a  term  of  very  pleasant  mean- 
ing to  all  the  members  at  the  convention.  A 
word  of  acknowledgment  is  also  due  to  the 
proprietor  and  manager  of  the  Battery  Park 
Hotel,  whose  evident  aim  to  make  the  Society 
thoroughly  at  home  was  frequently  mentioned 
by  their  guests. 
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the  track  was  often  much  inferior  in  strength 
to  the  bridges,  and  was  the  factor  determining 
the  greatest  locomotive  weights  possible. 

Mr.  T.  L.  Condron  believed  that  provision  for 
heavy  loads  could  be  best  made  by  variations 
in  working  stresses  rather  than  in  loads.  He 
referred  to  a  table  showing  the  bridge  loadings 
of  many  railways  as  well  as  the  unit  stresses 
adopted  by  them,  which  showed  very  clearly 
that  in  the  practice  of  the  present  time  the  unit 
stresses  play  the  greater  part  in  fixing  the 
wciglits  of  finished  bridges. 

E.NtlRSIOXS    AND    SOCIAL    FkATIRKS. 

The  address  of  welcome  to  the  Society  by 
General  T.  F.  Davidson,  at  the  opening  session, 
was  marked  by  a  tone  of  appreciation  of  the 
value  of  engineering  work  which  is  rarely 
heard  and  is  correspondingly  pleasing.  "The 
world  waits  upon  you,"  he  said  in  closing,  "con- 
fident that  in  the  future  as  in  the  past,  you 
will  ever  be  in  the  forefront  of  every  movement 
for  the  advancement  of  knowledge,  the  progress 
of  civilization,  the  happiness  of  mankind." 

Gov.  Charles  B.  Aycock's  welcome  to  the 
Society  in  behalf  of  the  state  of  North  Carolina 
was  marked  by  graceful  witticisms  which  were 
thoroughly  appreciated  even  when  made  at  the 


land,  president  of  the  company,  and  under  tlie 
guidance  of  his  son  and  Mr.  R.  H.  Tingley,  M. 
Am.  Soc.  C.  E.,  contractor  for  the  reconstruc- 
tion of  the  road,  the  Society  paid  a  most  en- 
joyable visit  to  the  summit,  where  Mr.  Rowland 
had  prepared  a  barbecue  under  the  direction  of 
a  famous  Georgia  expert  in  such  affairs. 

The  section  of  the  road  to  the  mountain  top, 
operated  electrically,  is  2.28  miles  long,  with 
an  average  grade  of  3.24  per  cent,  and  a  maxi- 
mum grade  of  5.5  per  cent.,  which  is  reached  in 
many  places.  The  sharpest  curve  has  a  150-foot 
radius.  Most  of  the  curves  of  less  than  250- 
foot  radius  have  a  guard  rail  bolted  to  the  in- 
side of  the  inside  rail  and  spaced  out  by  separ- 
ators every  30  inches.  The  track  construction 
is  unusually  heavy.  The  passenger  business 
is  merely  incidental,  as  the  traffic  for  which 
the  line  is  mainly  intended  is  the  handling  of 
timber  and  quarry  products.  At  the  top  of  the 
mountain,  the  steam-operated  sections  begin, 
one  running  to  the  auarries  and  the  other 
toward  large  tracts  of  virgin  timber  lands.  The 
latter  branch  is  under  construction,  and  now 
has  a  finished  length  of  1.5fi  miles.  The  com- 
pany has  trackage  rights  for  freight  and  pas- 
senger   cars    over    the    road    of    the    Asheville 


A  Private  Car  for  the  Bethlehem  Steel 
Company. 


In  connection  with  the  report  on  page  699 
of  the  discussion  on  bridge  loadings  at  the  re- 
cent convention  of  the  American  Society  of 
Civil  Engineers,  The  Engineering  Record  de- 
sires to  call  attention  to  a  private  car  recently 
built  by  the  Bethlehem  Steel  Company  for  its 
own  use.  The  company  is  supplying  some  very 
large  castings  for  a  12,000  ton  forging  press  for 
the  Carnegie  Steel  Company,  and  this  car  is  for 
their  transportation.  Both  iron  and  steel  cast- 
ings are  being  supplied,  some  of  the  latter  being 
of  extraordinary  size.  One  of  them  requires 
about  325,000  pounds  of  steel  and  six  40-ton 
open-hearth  furnaces  are  employed  to  provide 
the  metal  for  it. 

This  car  has  two  sixteen-wheel  trucks  con- 
nected by  bridge  trusses,  66  feet  10  inches  long 
and  6  feet  deep  at  the  center.  The  distance 
between  the  king  bolts  is  64  feet.  The  car  js 
103  feet  IOV2  inches  long  over  the  couplers.  10 
feet  2%  inches  high  and  9  feet  9  inches  wide. 
It  weighs  196.420  pounds  and  has  a  rated  ca- 
pacity of  300.000  pounds. 

The  largest  car  hitherto  constructed  was 
probably  that  used  by  the  Pennsylvania  Rail- 
road for  transporting  a  Krupp  gun  to  the  Co- 
lumbian Exposition.  It  also  had  thirty-two 
wheels,  but  its  rated  capacity  was  somewhat 
less  than  that  of  the  new  car. 


The  Continuation  of  Steel  Prices  for  1904  at 
the  same  rates  as  are  now  in  force,  which  has 
been  announced  by  the  United  States  Steel  Cor- 
poration, is  of  particular  interest  because  those 
prices  make  it  profitable  for  German  rails  to  be 
sold  on  the  Pacific  coast.  The  Oregon  lines  of 
the  Southern  Pacific  Company  are  now  being 
relaid  on  the  mountain  divisions  with  80-pound 
rails  from  that  country. 
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Pneumatic  and  Electric  Revolving  Cranes. 

The  accompanying  illustrations  furnish  gen- 
eral diagrams  of  two  types  of  revolving  trav- 
eling cranes  recently  constructed  by  the  Garry 
Iron  &  Steel  Company,  of  Cleveland,  Ohio.  The 
pneumatic  crane  is  typical  of  the  general  de- 
sign of  a  number  of  such  appliances  of  2,000 
to  10,000  pounds  capacity,  although  Its  dimen- 
sions depart  from  the  standards  adopted  by  the 
makers.  As  a  rule,  the  reach  is  12  feet,  the 
lift  of  the  hook  12'i.  feet,  and  the  total  height 
from  the  rail  to  the  top  of  the  boom  15  feet 
8  inches.  They  can  be  mounted  on  a  fixed 
foundation  if  desired,  but  are  generally  em- 
ployed on  a  flat  car  of  standard  gauge.  The 
cars  are  usually  provided  with  rail  clamps  to 
prevent  their  overturning  while  lifting  a  heavy 
load,  as  they  are  not  sufliciently  heavy  of 
themselves  for  this  purpose.  If  desired,  how- 
ever, they  have  a  counterweight  on  the  turn- 
table, as  in  the  illustration,  to  obviate  the  use 
of  the  rail  clamps. 

The  crane  base  is  bolted  directly  to  the  car 
and  has  a  machined  ball  race  or  track  around 
its  upper  edge,  which  contains  193  ground  steel 
balls.  The  base  is  machined  inside  to  receive 
the  pivot,  guides,  and  the  operating  cylinder 
and  rack,  while  outside  it  has  a  projecting  ring 
with  its  lower  surface  machined  as  a  bearing 
for  the  rollers  and  brake  attached  to  the  turn- 
table.    The  brake  is  operated  by  a  foot  valvo 


from  the  top  of  the  furnace  for  charging.  The 
load  is  hoisted  and  racked  in  and  out,  the  turn- 
table is  revolved  and  the  car  is  traversed  on 
its  track  by  electrinty.  Owing  to  the  limited 
head-room,  the  boom  is  of  special  design  and 
is  provided  with  a  counterweight  to  offset  par- 
tially the  load  to  be  lifted.  The  gauge  of  the 
track  about  the  annealing  furnace  is  18  i4iches 
and  the  car  is  accordingly  provided  with  four 
small  wheels  or  casters,  which  clear  the  plate 
floor  but  prevent  the  crane  from  tipping  when 
traveling  about  the  works  on  such  a  narrow 
gauge.  The  crane  is  also  useful  for  charging 
the  furnace  by  means  of  long  dump  buckets, 
instead  of  by  hand. 

When  possible  the  track  should  be  of  broad- 
er gauge  and  thfe  «ar  wider  and  of  greater 
wheel  base  than  is  here  shown.  The  crane  it 
lustrated  was  designed  to  fit  the  existing  in- 
dustrial tracks  and  turntables,  which  accounts 
for  the  scant  dimensions. 


it  will  not  always  follow  the  chord  for  unilorui 
loading. 

It  seems  to  me,  therefore,  that  in  finding  this 
difference  in  the  horizontal  reaction  for  tem- 
perature stresses,  Prof.  Mueller-Breslau  proves 
himself  the  incorrectness  of  his  statement  in 
italics  that  the  web  members  may  be  disre- 
garded. One  case  shown  to  agree  with  that 
statement  can  have  a  meaning  only  when  ap- 
plied to  an  arch  of  similar  outlines  and  loaded 
in  a  similai'  manner.      One  case  shown  not  to 


10000 

1b 


10000  10000 

[c  -  iooooo  Ib  -  ysooo  A 


Letters  to  the  Editor. 


WkI!    Memuers    1-\    Im>ETKI!M1KATK    Fhamkis. 

Sir: — I  am  glad  that  Mr.  G.  M.  Braune,  in 
your  issue  of  May  9,  has  pointed  oi;t  at  least 
one  source  of  a  more  or  less  common  notion 
about  the  insignificance  of  web  members  in  in- 
determinate frames.  Stoney  thought  he  had 
proven  that  web  members  in  a  simple  truss 
may    be    disregarded    in     the     deflections,    but 


agree   with  it   breaks  down  entirely  its  claim 
to  general  applicability. 

The  accompanying  table  shows  the  calcula- 
tions by  the  deflection  method  of  the  horizontal 
reaction  of  the  arch  shown  in  the  figure.  Col- 
umns 7  and  9  give  the  partial  deflections  for 
stresses  due  to  the  given  vertical  loading  and 
for  1,000  pounds  applied  horizontally  at  a  re 
spectively.  The  deflection  for  ],000  pounds  at 
o  is  .0256  inch,  and  the  "kick  out"  for  the  ver- 
tical loading  is  .5928,  considering  the  arch  as 
a  simple  truss.  To  bring  point  a  back  to  its 
normal  position   will   therefore  require  a  hori- 
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with  the  Siem  rising  through  the  turntable  as 
indicated  in  the  drawing. 

The  hoisting  device  consists  of  a  boom  of 
trussed  channels,  either  hinged  or  riveted  to 
the  supporting  framework  as  the  purchaser  de- 
sires, and  a  pneumatic  cylinder  attached  to 
the  inboard  end  of  the  boom.  The  cable  is 
ordinarily  rove  in  two  parts  for  a  12y2-foot 
lift,  although  this  can  be  modified  for  other 
lifts.  The  air  is  applied  in  such  a  manner  that 
the  operator  can  control  all  the  movements  of 
the  crane  from  one  position  on  the  turntable. 

The  crane  is  also  supplied  with  a  fixed  hori- 
zontal boom.  If  desired,  on  which  a  trolley 
i-acks  in  and  out,  thus  affording  four  applica- 
tions of  power.  If  it  is  desired  to  have  the 
car  self-shifting  it  can  be  supplied  with  a  motor 
or  with  a  hand-power  traversing  gear.  Such 
self-contained  cranes  are  employed  for  loading 
canal  boats,  freight  cars  and  similar  purposes 
by  a  number  of  railway  companies,  although 
designed  primarily  for  use  in  industrial  estab- 
lishments where  heavy  lifting  has  to  be  done 
at  so  many  places  that  fixed  cranes  are  hardly 
applicable.  In  the  smallest  cranes  of  this  type, 
the  operations  are  entirely  performed  by  hand 
but  the  general  arrangement  is  the  same  as 
that  illustrated. 

Tlie  electric  crane  shown  In  the  second  Illus- 
tration was  built  for  a  malleable  Iron  foundry. 
where  it  is  employed  for  removing  the   plug 


Rovoiv^ng  Trav-ling  Electric  and  Pneumatic  Cranes. 
Prof.  Johnson  shows  his  proof  to  be  valueless. 
He  had  used  a  shallow  Warren  truss  in  his 
demonstration,  where  the  web  members  are 
short  and  the  chords  are  stressed  relatively 
high.  It  may  be  true  in  a  two-hinged  arch 
with  one  chord  a  parabola,  under  uniform  load, 
that  the  web  members  and  even  the  straight 
chord  will  tiave  little  effect  in  determining  the 
horizontal  reaction,  since  the  equilibrium 
polygon  will  probably  follow  approximately 
the  curved  chord  and  the  other  members  will 
have  little  stress. 
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As  Mr.  Braune  states, 
finds  that  to  count  in 
finding  the  horizontal  reaction  for  temperature 
stresses  gives  considerable  difference  in  the 
result.  In  this  case  the  equilibrium  polygon 
is  a  straight  line  and  the  diagonals  take  a 
larger  share  of  the  stress.  For  unsymmetrical 
loading  the  equilibrium  polygon  will  also  take 
a  different  line  than  the  chord  of  the  truss,  and 
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zontal  reaction  of  23,140  pounds.  Taking  out 
the  values  in  columns  7  and  9  for  the  chords 
only  this  reaction  would  be  36,090  pounds. 
Only  one-half  of  the  members  are  considered  in 
the  above  on  account  of  the  symmetry. 

Yours  truly.  Edward  Godfbet. 
Pittsburg,  Pa.,  June  8.  1903. 


An   OlTORTUNITY. 

Sir: — I  require  a  gentleman,  who  is  able  and 
willing  to  invest  $150  towards  Incorporation 
of  a   Great  Electric   Elevated   Road   Company. 
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Prof.   Mueller-Breslau 
the    web    members   in 


He  will  get  a  position  with  salary  and  shares 
for  it.  Do  you  know  someone?  Eventually  a 
man,  who  is  an  expert  in  steel-bridge  work,  he 
would  get  a  position  as  technical  adviser.  I 
don't  want  a  rich  man.  $50,000  in  cash  have 
been  offered  by  a  great  concern  for  the  right  to 
control  the  stock  of  the  new  company,  but  we 
refused. 
.  It  is  an  improved  trolley-car  system  for  most 
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rapid  interurban  traffic.  Patented  in  U.  S.  and 
Canada.  Approved  besides  by  committee  of 
experts  and  European  academies. 

If  you  desire  a  commission  for  your  efforts, 
please  state  it.  But  I  pay  no  commission  in 
advance. 

Respectfully   yours,    Dr.   A.   Brodbeck, 
Inventor  and  Patentee  of  Air-Cars. 
32  S.  Second  East. 
Salt  Lake  City,  Utah,  June  3,  1903. 


The  Floods  in  the  Mississippi  Valley. 

From  a  number  of  sources  The  Engineering 
Record  has  received  notes  concerning  the  effect 
of  the  recent  floods  in  the  Mississippi  River 
valley  on  engineering  works,  some  of  which  are 
of  general  interest.  Mr.  Charles  S.  Denman, 
secretary  and  manager  of  the  Des  Moines 
Water  Works  Comuany,  wrote  that  his  pumping 
station  was  nearly  submerged.  The  water  was 
held  back  by  a  levee  within  a  few  feet  of  the 
building,  and  the  river  surface  was  at  one  time 
8  feet  5  inches  above  the  engine  room  floor. 
The  suction  well  is  also  located  back  of  the 
levee  and  the  head  of  water  in  it  was  4  feet 
above  its  top,  putting  an  upward  pressure  on 
the  cover.  As  the  well  is  50  feet  in  diameter 
it  may  be  understood  without  trouble  that  this 
upward  pressure  had  a  considerable  total 
amount.  There  was  a  6-foot  head  on  the  suc- 
tion pipes.     The  levee  was  held  in  place  only 


than  the  flood  of  1881  and  within  2  feet  of  that 
of  1844,  the  highest  on  record.  Mr.  C.  C. 
Hughes,  of  the  engineering  staff  of  the  Metro- 
politan Street  Railway  Company  of  Kansas 
City,  stated  that  measurements  indicated  a  rise 
in  the  Kaw  (or  Kansas)  River  10  feet  above 
that  in  the  Missouri;  so  that  it  must  have  gone 
several  feet  higher  than  in  1844.  This  extreme 
height  was  caused  by  the  Kaw  valley  being 
built  up  with  large  substantial  buildings  used 
for  packing  plants,  wholesale  houses  and  manu- 
facturing establishments,  which  acted  as  dams 
to  obstruct  the  flow  of  the  water. 

The  Kaw  River  rose  out  of  its  banks  some 
distance  west  of  Topeka,  reaching  to  bluffs  or 
higher  ground  on  either  side  and  forming  a 
stream  several  miles  wide  in  many  places. 
This  flood  of  water  reached  Argentine,  Armour- 
dale  and  the  two  Kansas  Cities,  all  heavily  pop- 
ulated, where  the  swollen  stream  swept  the 
buildings  at  a  swift  rate  into  the  Missouri. 
The  latter  river,  being  10  feet  lower,  acted  as.  a 
spillway  and  caused  the  waters  of  the  Kaw  to 
flow  with  a  high  velocity.  It  was  this  current 
which  caused  most  of  the  loss  of  life  and  de- 
struction of  property.  Of  the  seventeen 
bridges  over  the  Kaw  in  the  vicinity,  but  one  is 
standing.  The  others  were  carried  off  their 
piers  and  abutments  by  the  wreckage  which 
floated  down  on  them  and  lodged  against  them 
until  they  broke  away.  The  one  structure 
which  did  not  go  out  was  a  heavy  double-track 


The  Melan  Bridge  at  Topeka  during  High  Water  Last  Year. 


by  the  most  strenuous  effort,  and  there  was  a 
large  amount  of  seepage  through  it  and  the 
ground  behind.  The  experience  was  worse 
than  anything  before  encountered,  and  the  com- 
pany is  now  casting  about  to  determine  the  best 
method  of  rendering  the  plant  safe  in  case  of 
another  such  flood. 

Mr.  W.  B.  Storey,  Jr.,  chief  engineer  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway,  writes 
that  so  far  as  the  railways  are  concerned,  the 
greatest  damage  was  done  In  Kansas  City, 
Kan.,  where  thousands  of  box  cars  loaded  with 
freight  were  flooded,  tracks  washed  out,  build- 
ings demolished  and  bridges  washed  away.  In 
his  company's  yards  a  hole  300  feet  long,  150 
feet  wide  and  nearly  oval  in  plan,  was  scoured 
to  a  depth  of  over  20  feet,  evidently  by  some 
whirlpool  motion  of  the  water.  When  the 
letter  was  sent,  his  company  had  already  found 
four  locomotives  and  two  coaches  in  this  hole 
and  had  not  then  reached  the  bottom.  The  soil 
had  been  excavated  from  under  the  tracks, 
allowing  the  locomotives  and  coaches  to  drop 
into  the  pit,  where  they  lay  mixed  up  with 
debris  and  track  material.  Between  Topeka 
and  Kansas  City,  a  distance  of  66  miles,  the 
road  was  under  water  for  60  miles,  at  some 
places  to  a  depth  of  12  feet. 

Mr.  A.  A.  Trocon,  of  the  Midland  Bridge  Com- 
pany of  Kansas  City,  Mo.,  wrote  that  the  rise 
in  the  Missouri  River  reached  an  elevation  of 
35  feet  above  low  water,  several  feet  higher 


bridge  built  about  a  year  ago  by  the  Missouri 
Pacific  Railway,  which  weighted  it  with  a  num- 
ber of  locomotives.  It  is  possible  that  some  of 
the  foundations  of  its  piers  may  be  undermined, 
but  it  is  impossible  to  determine  this  until  the 
waters  recede. 

It  is  fortunate,  as  Mr.  Trocon  points  out,  that 
the  June  rise  of  the  Missouri  River,  caused  by 
the  melting  snows  in  the  mountains,  was  some- 
what retarded  this  year  by  the  lateness  of  the 
season.  The  weather  has  continued  cold  In 
that  territory  so  that  the  snow  has  not  melted 
fast.  The  results  of  the  simultaneous  occur- 
rence of  the  two  floods  would  have  been  terrible 
beyond  imagination. 

The  situation  at  Topeka  is  described  in  a 
letter  from  Mr.  John  A.  Dailey  of  the  engineer- 
ing department  of  the  Atchison,  Topeka  & 
Santa  Fe  Railway,  who  ascribes  much  of  the 
disaster  to  injudicious  bridge  construction,  re- 
stricting the  waterway  of  the  Kaw  River.  The 
river  had  been  spanned  by  a  bow-string  struc- 
ture for  all  classes  of  traffic.  This  became 
overstrained  by  the  increasing  weight  of  the 
traffic  and  it  was  decided^  to  construct  a  new 
bridge,  two  new  bridges,  in  fact,  for  the  street 
railway  company  refused  to  join  with  the  city 
in  building  a  union  structure  and  erected  one 
for  its  own  service.  The  city,  In  Mr.  Dailey's 
opinion,  sacriflced  an  unobstructed  waterway 
for  an  ornamental  structure  on  the  Melan  sys- 
tem.   Its  appearance  during  the  high  water  of 


last  year  is  shown  in  the  accompanying  cut.  It 
was  an  expensive  structure,  and  with  a  view  of 
reducing  the  cost  as  much  as  posssible,  it  was 
decided  to  reduce  the  number  of  arches  origi- 
nally planned  and  All  in  a  portion  of  the  water- 
way to  form  an  approach.  The  total  a,Qiount 
of  the  restriction  of  the  channel  brought  about 
In  this  manner  is  stated  by  Mr.  Dailey  to  have 
reached  the  surprising  total  of  forty  per  cent. 

The  street  railway  company  built  a  simple 
pile  trestle  some  15  feet  above  the  Melan  bridge 
which  masked  the  upper  face  of  the  latter  and 
imposed  an  additional  obstruction  in  the  river 
channel.  The  bents  of  this  bridge  can  be  seen 
below  the  arches  In  the  illustration,  and  are 
assumed  to  have  added  ten  per  cent,  more  ob- 
struction to  the  flow  of  water. 

These  encroachments  on  the  river  were  fol- 
lowed by  the  action  of  the  Chicago,  Rock 
Island  &  Pacific  Railway  in  removing  a  shore 
span  of  its  bridge  and  substituting  a  filled  ap- 
proach. The  shore  was  filled  out,  a  round- 
house built  upon  the  land  thus  reclaimed  and 
the  construction  of  an  extensive  yard  was 
nearly  finished  when  the  floods  occurred.  The 
result  of  these  changes  is  stated  as  follows  by 
Mr.  Dailey: 

"The  obstruction  of  the  Melan  arch  and  its 
approaches  so  impeded  the  stream  that  the 
water  rose  to  the  chords  of  the  Rock  Island 
bridge,  which,  being  weighted  down  by  heavily 
loaded  cars,  resisted  the  rushing  flood  and 
formed  a  second  and  auxiliary  dam  with  the 
accumulated  drift.  These  two  obstructions 
raised  the  water  for  miles  upstream.  The 
banks  of  the  south  side  being  high  and  pre- 
cipitous, the  water  fiowed  over  a  low  place  on 
the  north  bank  at  a  point  about  a  mile  and  a 
half  above  and  swept  with  irresistible  force 
over  the  old  channel,  overwhelming  all  North 
Topeka,  and  joined  with  Solder  Creek  near  its 
mouth.  Meanwhile  the  immense  volume  of 
water  had  risen  so  that  the  drift  had  lodged 
against  the  Santa  Fe  bridge  and  a  third  dam 
was  added;  these  three  dams  retained  an  Im- 
mense volume  of  water  so  that  the  fall  of  the 
flood  was  very  slow." 


Additional    Water-Works    for    Glasgow, 
Scotland. 


The  water-works  of  American  cities  are  not 
the  only  ones  which  have  difficulty  in  keeping 
up  with  the  rapid  increase  in  per  capita  as  well 
as  in  total  consumption.  Even  so  well  regu- 
lated a  municipality  as  Glasgow  has  found  that 
the  limit  of  supplies  has  been  reached  some 
years  in  advance  of  the  time  expected.  The 
principal  supply  has  for  years  been  taken  by 
an  aqueduct  from  Loch  Katrine.  It  Is  supple- 
mented by  a  second  aqueduct  built  in  1885  from 
the  loch  to  Mugdock  reservoir  near  the  city.  It 
was  anticipated  that  this  provision  would  last 
for  at  least  30  years,  but,  according  to  the  Glas- 
gow "Herald,"  the  consumption  increases  at  the 
rate  of  2,000,000  gallons  per  day  and  the  avail- 
able supply  will  soon  be  exhausted.  The  quan- 
tity of  water  sent  to  the  city  is  now  about  60,- 
000,000  gallons  per  day.  It  is  now  proposed  to 
dam  the  stream  flowing  from  Loch  Arklet  at  a 
point  about  1%  miles  west  of  the  loch  and  to 
connect  the  loch  as  thus  enlarged  with  Loch 
Katrine  by  a  tunnel  through  the  divide,  about 
%  mile  long.  It  is  expected  that  this  work  will 
add  4,120  acres  to  the  drainage  area  and  10,- 
000,000  gallons  per  day  to  the  supply,  after 
providing  for  compensation  water.  This  de- 
velopment, it  is  believed,  will  be  sufficient  for 
about  15  or  20  years.  About  15  years  have 
passed  since  authority  was  granted  for  the 
works  now  proposed.  At  this  rate,  the  studies 
for  further  extensions  will  have  to  be  taken  up 
within  a  few  years. 
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Book  Notes. 


AKGBlCA^°      StBEET      Ra.II.WAY      INVIST11ENT8 — 

Testh  Yeab.  Published  annually  by  the  "Street 
Railway  Journal."  New  York:  McGraw  Pub- 
lishing Company.  305  pages,  9VjXl3  inches,  il- 
lustrated. Price,  $5.  This  is  the  tenth  annual 
volume.  This  edition  contains  reports  of  1,361 
companies  showing  in  detail  the  financial  and 
physical  condition  ot  the  properties.  Of  this 
number  nearly  1,300  reports  are  of  an  official 
character,  the  information  being  furnished  by 
the  railroad  companies  themselves.  These  fig- 
ures include  both  operating  and  leased  roads, 
and  Include  data  of  all  new  roads.  The  figures 
given  are  for  all  important  consolidations  dur- 
ing the  year.  The  reports  of  companies  are  this 
year  arranged  by  states,  instead  of  alphabeti- 
cally by  towns  as  heretofore.  The  book  con- 
tains about  25  folding  maps,  some  in  colors,  of 
the  most  important  street  railway  systems  in 
the  United  States.  It  also  contains  a  table 
showing  by  comparison  the  gross  receipts 
of  all  companies  earning  $25,000  or  more 
for  the  years  1901  and  1902.  The  report 
In  each  case  is  followed  by  the  date  of  the  in- 
formation as  supplied  by  the  street  railway 
company  making  the  report  This  is  an  im- 
portant feature  to  any  one  who  desires  accurate 
information. 


The  new  edition  of  the  "Handbook"  of  the 
Passaic  Steel  Co.,  prepared  by  its  chief  engi- 
neer, Mr.  George  H.  Blakeley,  is  a  manual  con- 
taining in  addition  to  the  usual  illustrations  and 
tables  of  steel  shapes  rolled  by  the  publishers, 
an  unusually  complete  collection  of  tables  and 
data  useful  to  the  structural  engineer.  Par- 
ticular attention  has  been  paid  to  the  design  of 
built  members,  foundations  and  simple  roof  and 
bridge  trusses,  and  tables  and  diagrams  are 
given  for  facilitating  their  calculation.  The 
book  is  issued  for  free  distribution  to  the  com- 
pany's patrons;  to  others  the  charge  Is  |2,  in 
accordance  with  the  usual  custom  concerning 
snch  books.  (New  York,  Passaic  Steel  Co.,  7x4 
inches,  324  pp.,  flexible  leather  binding). 


The  "Proceedings"  of  the  Brooklyn  Engineers' 
Club  for  1902  contain  the  following  papers:  The 
Nemst  Lamp,  by  Calvin  W.  Rice;  Electric 
Welding,  by  Charles  Ekstrand;  Some  Designs 
for  Mechanical  Filtration  Plants,  by  R.  D. 
Chase;  Movements  of  the  Sea  and  Their  Ef- 
fects, by  J.  Calvin  Locke;  Clay  Conduits  for 
Electrical  Cables,  by  Frederick  S.  Woodward; 
Public  Works  in  the  Tropics,  by  O.  F.  Nichols, 
and  Engineering  Notes  on  Hawaii,  by  Arthur 
8.  Tuttle.  (Brooklyn,  The  Brooklyn  Engineers" 
Club;  9x6  inches,  163  pp.,  |2). 


A  Memorial  to  Charles  Eliot,  Landscape 
Architect. 


There  have  been  many  monuments  erected  to 
perpetuate  the  memories  of  individuals,  for 
various  reasons.  One  of  the  simplest  and  most 
appropriate  has  recently  been  suggested  in 
honor  of  the  man  who  was  one  of  the  foremost 
leaders  in  securing  and  improving  for  the  Boa- 
ton  metropolitan  district  the  reservations 
which  now  form  its  beautiful  park  system.  Mr. 
Eliot  did,  also,  a  wider  public  service  "in 
arousing  an  intelligent  general  interest  in  the 
opportunities  for  making  the  earth  beautiful  in- 
stead of  ugly  when  adapting  it  to  the  use  of 
man."  Instead  of  building  a  monument,  it  is 
proposed  by  the  Metropolitan  Park  Commission 
and  a  special  committee  to  construct  a  "Charles 
Eliot  Path'"  around  the  summit  of  Great  Blue 
Hill,  from  which  some  of  the  finest  views  of 
the  district  are  to  be  had.  At  one  place  where 
there  is  a  broad  outlook,  the  path  will  cross  a 


small  ravine,  which  it  is  suggested  to  span 
with  a  rustic  stone  arch  bridge.  Against  a 
rock  forming  one  abutment  of  the  parapet  is 
to  be  placed  a  bronze  tablet  "dedicating  to  the 
memory  of  Charles  Eliot,  the  bridge,  the  path, 
and  the  landscape  itself,  a  monument  of  a 
grandeur  unapproachable  by  any  human  con- 
struction." 


Directory      of      National      Engineering 
Societies. 


Ameeican  Society  op  Cfvil  Bnqineebs.  Sec- 
retary, Chas.  Warren  Hunt,  220  West  57th 
Street,  New  York. 

Ameeican  Society  of  Mechanical  Engi- 
NEEBS.  Secretary,  F.  R.  Hutton,  12  West  31st 
Street,  New  York. 

Amebican  Institute  of  Electrical  Bngi- 
NEEBS.  Annual  convention  at  Niagara  Falls, 
N.  Y.,  June  29  to  July  3.  Secretary,  R.  W. 
Pope,  95  Liberty  Street,  New  York. 

Amebican  Institute  of  Mining  Bngineeks. 
Secretary,  R.  W.  Raymond,  99  John  Street,  New 
York. 

Amebican  Water  Works  Association.  Sec- 
retary, J.  M.  Diven,  Elmira,  N.  Y. 

Association  of  Engineering  Societies.  Sec- 
retary, John  C.  Trautwine,  Jr.,  257  South 
Fourth  Street.  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilat- 
ing Engineees.  Convention  at  Niagara  Falls, 
N.  Y.,  July  17  and  18.  Secretary,  W.  M. 
Mackay,  235  Water  Street,  New  York. 

Canadian  Society  of  Civil  Engineers.  Sec- 
retary, Clement  H.  McLeod,  877  Dorchester 
Street,  Montreal. 

Society  fob  the  Promotion  of  Engineering 
Education.  Convention  at  Niagara  Falls,  N.  Y., 
July  1  to  3.  Secretary,  Prof.  C.  A.  Waldo, 
Purdue  University,  Lafayette,  Ind. 

American  Society  fob  Testing  Materials. 
Convention  at  Delaware  Water  Gap,  N.  J.,  July 
1  to  3.  Secretary,  Prof.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 


Personal  Notes. 


Mr.  C.  G.  Locke  has  been  appointed  assistant 
to  the  city  engineer  of  Cleveland,  O. 

Mr.  C.  W.  Swearingen  has  moved  his  ofiices 
from  Great  Falls,  where  he  was  city  engineer 
for  some  years,  to  Kalispell,  Mont. 

Professor  Walter  D.  Blair  has  been  appointed 
professor  in  charge  of  design  in  the  College  of 
Architecture,  Cornell  University. 

Mr.  Joseph  Hofman  has  been  appointed  as- 
sistant to  Mr.  F.  I.  Consaul,  chief  engineer  of 
the  engineering  department  of  Toledo,  O. 

Mr.  T.  F.  Manvllle,  of  the  H.  W.  Johns-Man- 
ville  Company,  has  sailed  for  Europe,  with  his 
family,  to  attend  to  business  of  the  London 
branch  of  the  company. 

Prof.  Forrest  R.  Jones,  professor  of  machine 
design  at  the  Worcester  Polytechnic  Institute, 
has  been  elected  to  a  similar  chair  in  Sibley 
College,  Cornell  University. 

Prof.  Charles  Derleth,  for  some  time  at  the 
University  of  Colorado,  has  accepted  the  posi- 
tion of  assistant  professor  of  civil  engineering 
at  the  University  of  California. 

Mr.  W.  T.  Jacksou,  of  the  Cincinnati  office  of 
G.  M.  Gest,  has  been  making  a  tour  of  the  north- 
eastern States  to  examine  the  conduit  construc- 
tion by  his  principal  in  that  territory. 

Mr.  L.  K.  Sherman  has  resigned  from  the 
bridge  department  of  the  Atchison,  Topeka  & 
Santa  Fe  Railway  to  become  engineer  of  the 
Gelsel  Construction  Company  of  St.  Louis. 


Messrs.  E.  T.  D.  Myers,  Jr.,  John  H.  Finney 
and  Hugh  S.  Morrison  have  formed  a  partner- 
ship under  the  firm  name  of  Myers,  Finney  & 
Morrison  and  have  opened  offices  in  Richmond 
and  Washington. 

Mr.  B.  LaLonde  has  resigned  the  superintend- 
ency  of  the  Antigo,  Wis.,  Water  Co.,  after  thir- 
teen years'  service,  and  is  succeeded  by  Mr. 
R.  N.  Kutchins,  formerly  in  the  employ  of  the 
Oshkosh  Water  Works. 

Prof.  Albert  Kingsbury,  M.  .Am.  Soc.  M.  E., 
has  resigned  as  professor  of  applied  mechanics 
at  the  Worcester  Polytechnic  Institute  to  take 
up  mechanical  engineering  work  for  the  West- 
inghouse  Electric  &  Mfg.  Co.,  at  Bast  Pittsburg. 

Mr.  William  Burlingham  has  accepted  an  ap- 
pointment as  chief  engine-designer  with  the  B.F. 
Sturtevant  Co.,  of  Hyde  Park,  Mass.,  resign- 
ing a  position  in  the  United  States  Inspection 
Office  with  the  Wm.  R.  Trigg  Co.,  of  Richmond. 

Mr.  Wesley  Steele,  M.  E.,  formerly  with  the 
Perth  Amboy  Terra  Cotta  Co.  at  the  Perth 
Amboy  works,  has  taken  a  position  in  the  sales 
department  of  the  A.  D.  Granger  Co.,  contract- 
ing engineers  at  the  New  York  office,  95  Liberty 
Street. 

Mr.  Charles  F.  McKim  has  been  awarded  the 
King's  gold  medal  by  the  Royal  Institute  of 
British  Architects.  The  presentation  was  made 
a  notable  function.  Mr.  McKim,  in  his  ac- 
ceptance, stated  that  he  regarded  the  award 
as  a  tribute  to  the  entire  architectural  profes- 
sion in  America  rather  than  a  personal  dis- 
tinction. 

Mr.  Stephen  W.  Baldwin,  who  for  over  20 
years  has  ably  represented  the  Pennsylvania 
Steel  Co.  in  New  York  as  sales  agent,  will  re- 
tire from  active  service  on  July  1,  although  he 
will  retain  a  connection  with  the  company  in 
an  advisory  capacity.  Mr.  A.  E.  Aeby,  who  has 
long  been  connected  with  the  New  York  office, 
will  succeed  Mr.  Baldwin. 

Mr.  B.  B.  Palmer,  recently  appointed  superin- 
tendent of  the  Rocky  Mountain  division  of  the 
Northern  Pacific  Ry.,  was  born  in  Pennsylvania 
in  1866.  Since  1887  he  has  been  employed  in 
railway  engineering  in  the  Northwest,  most  of 
the  time  with  the  road  which  has  lately  trans- 
ferred him  to  the  operating  department.  He 
has  been  on  location,  construction,  mainten- 
ance and  bridge  work,  being  for  a  while  resi- 
dent engineer  of  the  division  of  which  he  is 
now  superintendent.  His  h.eadquarters  will  be 
at  Missoula,  Mont. 

Capt.  Charles  W.  Rae,  who  has  already  been 
announced  as  the  successor  of  Rear-Admlral 
George  W.  Melville,  when  he  goes  on  the  re- 
tired list  in  August,  has  been  nominated  by 
President  Roosevelt.  He  is  a  native  of  Con- 
necticut, entered  the  navy  in  1866  and  was  as^ 
signed  to  the  engineer  department.  He  reached 
the  grade  of  commander  in  1899  and  recently 
was  made  captain.  Since  May,  1900,  he  has 
been  stationed  in  Washington  as  a  member  of 
the  naval  examining  board,  rendering  signal 
service  during  the  Spanish  war. 

Col.  Alexander  Mackenzie,  for  many  years 
the  principal  assistant  in  the  office  of  the  Chief 
of  Engineers,  U.  S.  A.,  has  been  assigned  to  the 
General  Staff,  and  will  be  succeeded  by  Major 
Harry  F.  Hodges.  Capt.  William  V.  Judson  has 
been  appointed  the  latter's  chief  assistant  and 
Capt.  Charles  W.  Kutz  has  been  appointed 
disbursing  officer  at  the  Corps  headquarters. 
Capt.  Mason  M.  Patrick,  at  present  in  the  last 
position,  has  been  transferred  to  West  Point 
as  instructor  in  military  engineering  and  com- 
mander of  the  detachment  of  engineers  there. 
He  will  have  charge  of  the  construction  of  the 
new  water-works  and  possibly  of  other  im- 
provements. 
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CONTRACTING     NEWS  tilJl'tv*-"'"'  ^""'-Se*  "I'°«"''-  l"'*"'".  <-"«  a-l  '•:'«<•  »«(//««.;. -.v.   V.-f.  C.   H„„l.|nH.  „f  Ro„>h.  1,  „ate<l 

„^  .  '■  'o   l**  pieiiarlng  plaiiH   for   the  iironiiHcd   wati-r  workH 

"^  *''^°'*'-  "^■r""^  ™  ,   ^o,M  Deerfleld,  ifa««._Blds   are  wanted   June   30  "'  '^-«  ♦^^^•O"'^-     "■-  ^-  ^<'  «™»-,  'village"  cu'. 

CONTRACTORS,^BUia)ERSj^^ENGINEERS    AND  ■-^^c-onsu-uctlng  water  works.     J.  B.  Brlrtgea.  Chmn.  ^,/-xj„j;to„,   X.    c.-8ee   "Power     IManta.     Gm    and 

OF  Engineering  and  Building  Supplies.  «trucUnK'watei"T.^La^  T  w  "T»^,;!.n'„^  Imii^'"'.7,°-  y""<'oito,cn    o  -ThU  city  win  probably  erect  an- 

«RANaEDALPHAB.T,CAULr8.8TATE8UN0«EACH0a.ARTMENT  '-"-                                                                                 '         """'    ""  Cp't':    ra't'e'r-'li^s'."'     '""     ''     '"'"•''■       "■""     "''■°""'"- 

For  Proposals  see  pages  27,  28,  29  and  33.  Mo^."P  l^i'y^o'r  ^rii;;?t'.''^o7 K^a^^'L  l^.ty^^i^^.  ^L'v^e  .on^Sd  VrJf  {*o  VJ^njblft'  lYu'SIx,""'^'"'  "'"  "^ 

^^^^^:;;;;-^__-^-___^__^_^^^^_^_^_^^____^_  Signed   an    agreement    which    provides     that     Kansas  '                           ".v..^. 

City,    Mo.,    will    bnlld   a    HO-ln.    main   across    the    flow  Oklahoma,    OkUi.    Ter. — Chas.    S.    Wadsworth.    City 

WATER.  ""'^  suspension  bridge.     This  main  will   be  loaned  to  "''ngr.,    writes    that   an    election    will   soon    be   held    to 

i,„i)n„^     f„7      <.»      1-           -r             .v.  Kansas   City,   Kan.,   for  a   period   of   nine   months,   at  ^"^e  on  Issuing  :|1UU.000  bonds  for  water  extensions, 

Dl/ted  an  'pstim«7p  f^,.  ^"fi'u  ^"'T''  ''"?  Sr""'   *=,"'""  i?"  ''"''  "'  '"^^"^  """^  "  «""   '•*^«"  '«  Kansas  City,  f^^JV'"-"*^   '"■•   "rick    and    tile  sewer   construction 

pleted  an   estimate  for  a  salt  water  sprinkling  plant  Mo.                                                                                               •"  D.  A.  .Johnston,  Sunt.  Water  Ueot 

covering   nearly    the  whole  .city  and   using  c.    1.  pipe.  ,  ' 

He  Is  also  preparing  an  alternative  plan,  using  wood-  I'hilipshurf/.    Mont. — The    citizens    are    reported    to  lone,  Ore. — It  is  reported  that  bids  are  wanted  by 

en  pipes,  but  covering  a  somewhat  smaller  area.  ""^■<'  voted  to  Issue  $10,000  bonds  for- water  works.  the   City  Recorder  for   the  purchase  of  $9,000  water 

Sausalitu,     Cal.—A     press     report     states    that    the  ,  'Oreat  FnlU,  Mont. — D.  I,.   Kills,  City  Engr.,  writes  fi„„'„-,..„i..„„      n„       n  i.         r.     r,             .     ,.. 

Tamalpais   Land   &   Water  Co.   Is   about   to  reorganize  *•>?'   *'■''   following   l)lds  were  opened  on  .lune   l.".   for  t.«      J?  J.?!?' .    ",:T      ""J"  ...  ..*^'^°' . "'     Kingston, 

for  the  purpose  of  extending  Its  mains  and  supplying  1^}^Z'  '"'•'■'"'iSs  <"<■■:  "oge  &  Swift,  Portland,  Ore.,  /.„,;'», iLfinL  w«?er  J^,.i?»"^f'»'i'l  i5l  '°*''*'   '''''  '*"■ 

water  to  Tlburon,    Belvedere  and   Sausallto ;   the  new  *^,]08    (awarded    contract):    Crane    Ordway    Co.,    St.  'onstructing   water  works,   at   $18,076. 

company  will  be  known  as  the  Mill  Valley  Water  Co.  i!?".',l;.,-^"'?°;  *-/.^?l  •  •'•  ,?•.  t-'low  &  Sons,  Chicago,  111.,  Harrlahurg,    /'a.— .las.    11.    Fuertes     of     New    York 

and  have  a  capital  of  $,",00,000.  ttlfe  \lfg    Co^'n"'?'   CI  v'^^n'    v'  «*-]'io<t.'  ch^^lJ'  ^'^  ^'\'  il  "'4'*''  '0  ""^o  completed  pla^  XorThe  pfSl 

Los    Angele,,    CW.-At    a    meeting    of    the     Water  MooVe '"^Co?  San    VrancVsco^' Jai  .*^$!ij«'5  ^'''u "  U  ""''"'   "'"■'""'"   P"""'" 

Lomrs.,    June   15     Supt.    .Mulholand    advised    the  pur  Wood   &   Co..   Philadelphia,   Pa.,   $2,276.            '        '  TituaviUe,   Pa.— The   City   Council   on  June   15  au- 

chase  ol  a  s  te  for  another  reservoir,  to  replace  the  Bids   will    be   called  for  about    July    l.'i    for    labor  thorlzed  the  Com.  on  Water  and  Light  to  secure  bids 

Angeleno  Heights  basin.  necessary  for  laying  about  i  mllos  of  0  and  S-ln.  wa-  'or  a   150-IL-P.   boiler  for  the  water  and  light  plant. 

'San    .Jose     Cat —T     S      Monteomerv      Secv      R.l  "''"  mains,   the  city  to  furnish   the  material,   the  con-  W.    M.    Dame,   City  Clk. 

Mgrs.,    writes    that    the   contract    for  erecting  i-  steei  '^^TZsl^^'^'^^nomo^TV^el^^^^^  Unionto^n,    Pa.-The    Marchland     Water     Co.,    of 

?u*n1^rhas''Vtr7«^,idTto""cTa'^"'&*'l?eUro'^  '"'  ^   '"""  ^"-^^'^''»'                                    '         '     '"  "     'rz^oT"'  '"'^  '"*"  '-"H-orated,  with  a  capita'l  of 

Stockton,  for  $8,493.  Stuart,  Xeb.~It  Is   stated    that    bids    are   wanted  „^.           ,            „„„,,. 

.    Redlana.    Cai.-The  Bear  %-alley  Mutual  Water  Co.  ^!,  «  b'^W^^SS^'g^^sraUon  "So'fi  'p  '  g^asollnl   en'  WktTrut'7hat'tu''oroposed"to''c'jn8tru?t\  repair": 

J-lo^^^-T^^f  c^m-p-a^Sr  pr'-^POsTrp.^cra^!^!'  ^JT'ii  fei^^^'"       '^' '^  ^"^^^      «""        ^^^"^^^-     «'  of'SleiSlnT'  ■"""'    *''^       ^"•'"'^"'    "'^   ^'='^"'- 

Hubbard  the  reservoir  and  dam  site  on  Fiilare  flats,  ""^""""s- 

In   Santa  Ana  Canyon.     On  this  property  a  reservoir  Hampton,  Neb. — E.   L.   Ingalls,  Village  Clk.,   writes  McadvUle,  Pa.— Palm  &   Nipple,   of  Meadville,  se- 
will   be  constructed   to  Increase   the  water  supply  of  that  the   citizens  will  be  asked  to  vote  on   the  ques-  .."      ,'     .JS'lJJJf'^'  for  pump,  boiler  house  and  founda- 
Uedlands  and  surrounding  country.  tion    of    Issuing   bonds   for   the   construction   of   water  ,",°°  ^°/  *,'"^'^\^'i9,J;.^-  DImmIck  &  Co.,  of  Pitts- 
works  burg,   for  pipe  at   $29.15  per   net   ton    (bids    oDened 

San  Bernardino,  CaL—H.  Allison,  City  Clk.,  writes  ^'"^^-  June  16).     6eo.  S.  Cullum"  Supt    Water  Comrs 

that   It   IS  proposed   to  construct  water  works.      J.   J.  Jersey   City,   N.   ,/.— Bids  will  be  received  June  80  „„„  „.       ,     „         ,^    .                   ,      ,. 

Hanford  and  C.  F.  Riley  are  among  the  water  works  by  the  Bd.   of   Street  and  Water  Comrs.  for  furnish-  Mc/ccesport,   Pa.— It    is    reported    that   the   Ed.    of 

trustees.     B.   A.  Rasor,   City  Engr.  ing  and  delivering  c.  1.  water  pipe.      Engineer's   esti-  S,?.'!''    hi°"£^-    has    recommended    the   Issue   of    $150,- 

PortcrHvlllr     Ca?  — The    Citv    Clk     wHfp,    th„f    th»  "'"•'  '''">"'  ^00  lengths  4-in.  pipe,  to  weigh  20..3  lbs.  °^^  ^onds,  for  an  improved  water  supply. 

Pioa;'r"l.and'Co.''propT,sr.^i'sLl?ing  a" ne'w  sys^em'^of  IZ   I'in    f {' =  ISo   SthI  S'lS'  ±1'  to  ^e^'fh  48   lbs'  (f""?."'.  ^    ^.VT"-    ^^      ^-endorp.     Town     Clk.. 

water   works.      He   further   states    that    there    Is    talk  §".  m"'  ft    'and  25  ifn/ths   20  fn    Aloe   To  wel^h  IT-;  T'^^^P  I""*'  "V*  citizens  voted  June  17  to  Issue  $8,000 

of   municipal   water  works.  f^'   '^°r"n.\f  'Gea°l'.''Bou°toS;  ?:i^k''  '"  ^"'^'^  ''"  ^""^^    Is"" thT'englneer ''     *"■'   ""**'   °'   '"°"='  '"'""•• 

ha^vfgranted 'aTI^e'^of  «o\cres"  on  "Dolor^es' River  \l  pri'/'co  "  hfs'  btn'^I^c^rLSld  '''^^tf  a'caplfa/ of  of  ^'T  'T''  '■  ^7JT«T"'f  «;',"  ^  '«<=*'^«<'  "^  ">«  ^<^ 

the  Montezuma  Valley  Irrigation  Co.  for  a  reservoir.  fZo^%l'Ul'^'''^^^^^^^^        ^^^Xi^,^oT%  f.  ?e'r\^Vl^s^d°ffib."?^il',l  ^^e  lU^L  ''^^irhlr^.l 

Lamar,    Colo.— Geo.    S.    Henry,   of    Denver,    writes  ><""?8.  °l  '^''^''^?,•  ^"■'  ajid  others.     It  is  proposed  to  mately  21  y^   miles  of  4  to  20  In.  c.  I.  pipe    1  %  miles 

that  it  is  proposed  to  construct  an  Irrigation  system  furnish   New   Village   and   Stewartsville   with   water.  of  H.S-ln.  galvanized  wrought  Iron  pipe    SO  54n    and 

l'H^''r.l-*"*'''   '<•,'=<'?':  ?.hout  $750,000,  to  be  known  as  x,o„„  jgiand  City.  L.  I.,  N.  Y.— Mayor  Low  has  ap-  i^?  *"„'"•.  "■"?  hydrants,  03  gate  valves  and  boxes  from 

the  Chaquaqua  irrigation  system.  p^^^g  the  resolution  of  the  Bd.  of  EsttaatI  i£d  the  i^tp-^O-'n-  in  s  zc  and  38  IVi-ln    valves      Loweth  & 

notchkiss,  Colo.— Accovdlng  to  press   reports,   Gor-  «'»;„  "L^i"'''?''"    authorizing    an     appropriation     of  Wolff,  ^n8.8^;,,^''-|t  ^at   Bank  Bldg.,  St  Paul,  Minn.; 

don  Kimball  estimates  the  cost  of  constructing  water  $200,000    for   improvements    to   the   water   supply   of  "•  "•  Maisnau,  sety.  or  Bd. 

works  for  Hotchklss  at  $30,000.     A  vote  will  soon  be  Queens  Boro.  Beaumont,  Tex. — The  Arroyo  Canal  Co   Is  reported 

take*  on   question.  Riverhead,  L.   I.,  N.    Y.—A   committee    of    Super-  Incorporated,  wltli  a  capital  of  $250,000,  to  construct 

'Orand  Junction,  Colo.— Frank  Q    Leslie    Cltv  Clk  ^'^ors   with   Mr.   Hauser  as  Chmn.   is   reported  to  be  «"  1.%"?°,^?^'';'"/   ?,'^'J,  "^   '*'"Se  ^lc«  ™"'-..,  *'•   J- 

writes  that  gLr  Ba?ton  hafsecured  the  contract  '«   favor   of   the  county   establishing   an '^independent  "°b    bouche"^  oV  Wt^dwfle  "arf  amX"  thi^ 

for  a  skimming  system  and  larger  reservoirs  for  ithe  «»'<•'■  system.  porators                        woodvllle,  are  among  the  incor- 

water  works,  at  $8,000.  Alexandria  Bay,  N.  F.- Bids  will  be  received  July  pi„,i„l,„„     t;,,^      t,,     u,             ,,.,„,. 

Fountain.  Colo.-lt  Is  stated  that  a  chain  of  reser-  «  "y  the  Village  Bd.   of  Trus    for  constructing  water  be?n TncorporateS    with  a  capUaT  of'"$ri(^r    Ceo  "r 

voirs  is  to  be  built  near  Fountain,  for  irrigation  pur-  works  and  sewers,  as  advertised  in  The  Engineering  Bagley     P?es  •    Jai^s   KUchle     Lc  •   offl^^^  to   he  ^i 

poses,   by  a   syndicate  headed   by   W.   C.   Johnsonf  of  Record.  Charleston       '                 «'tchle.    Sec. ,   office   to   be   at 

'^°^«''-  New  York,  N    Y.—The  lowest  bid  opened  on  June  Provo.  Utah.— A  press  report  states  an  estimate  of 

aienwood  Sprinys,   Colo.— See   "Power  Plants,   Gas  }**   ^^  *"•>'•  fi<^\^S  Monroe,   Comr.   of  Water    Supply,  the   cost   of  connecting  the  Provo  water  works  with 

and   Electricity."  pas  and  Electricity,  for  furnishing   delivering  and  lay-  the  upper  falls  In  Provo  Canvon  has  been  presented 

ing    water    mains     in     Lenox,     I'ark     and     Vanderbllt  by    the    Tellurlde    Power    Co    "to   Cltv    Pnnn^ii  •  ^lit 

Summervillc.  Co.- It  is  stated  that  bids  are  want-  Aves.,  in  .snth,  42d,  51st,  Centre  and  Spruce  Sts.,  and  estimated  at  $130  5°8                                Louncn ,     cost 

ed   July    8   for   $25,000    water   and    sewer    extension  In    Bwav.    and   Park   Row.   was     submitted   by    John  ,        ,  -  . 

bonds.     I.   I.   Hickman,  Treas.  Cornwell,  Jr.,  69  E.   127th   St.,  for  $72,382.     He  bid  Tacoma,    Wash. — The   Mt    Tacoma    Water    Supply 

c,/>...»„,...ji>„      r,„      o        ..D             T,i     ^       ^             J  for  710  tons  straight  pipe,  $34   per  ton ;   35  tons  of  Co.  has  been  Incorporated  to  supply  Ortlng  and  Puyal- 

i,-if;?t^?M?,"    '    *""•— See       Power    Plants,    Gas    and  branches  and  castings,  $02  per  ton ;  for  laying  15,115  iup  with  water.     A  pipe  line  will  also  be  laid  to  Ta- 

i.iectricity.  ,j^    f^.    24.  20,   16,  12  and  6-ln.  pipe,  $1,  80  cts.,  65  coma.     Geo.   Browne  and  J.  W.   Browne,  of  Tacoma, 

Augusta,  Ga. — The  citizens  on  June  22  voted  to  ac-  cts.,   50   cts.   and   35   cts.   per   lin.   ft. :   for  3,020   sq.  and  Wm.  Colegrove,  of  Ortlng,  are  the  Incorporators, 

cept   the   act   Incorporating   the   Augusta   Water   Dis-  y's.  asphalt  pavements  and  artlflciai  stone  sidewalk.  It  will  get  Its  water  supply  from  Crater  Lake  on  the 

trlct.     W    B    Getchell    City  Engr  $3.50  per  sq.  yd.,  and  1.310  sq.  yds.  granite  block  on  northern   side  of  .Jit.   Rainier. 

'Atlanta.    Ga.-Tbe    Holly    Mfg.    Co.,    of    Lockport.  <=""<='-«te^f<'"''^"lon,   $1   per  sq.   yd.  'iT^r"'   ^b""''- mJ,"*   '""''^'"F.  ""^  "",«  "P?"*^ 

N.   y..   Is  stated  to  have  secured   the  contract  for  a  ^^  York,  N.  T.— See  "Paving  and  Roadmaklng."  June  1(J  for  the  middle  service  city  reservoir:  C.  A. 

pump    to   be    erected   at    the    Chattahoochee    nnmnlnsr  .>■.         ^   ^       -,t     -.r      ^^t.     a  t.         ,..jr.^t.  sayre,   $17,480 :   Geo.    Milton   Savage  *  Co.,   $17,275 ; 

b/''^.na'ir..l7.%iMi-^^^^^^^^^^  mfdfr.;^%t'it^o/to7h^;.ftJ°&?(^  rit8'irV"--'i.-K?asar^fo^oV   "^%™^t.S?^lr4 

feais.   auu  cose  aoout   !fya,\jv<j  ^^^  electric  pumping  plant  at  the  site  of  the  present  (awarded  contract)  ;  John  Huntington,   $15,850.    The 

Griffin,    Ga. — See    "Power    Plants,    Gas    and     Elec-  we'>s   in   Rotterdam  for  increasing  the  water  supply  work   embraces   28,270   cu.   yds.   of  excav. :   5,784   sq. 

triclty."  of  the  city.     R.  H.  Fraser,  Gen.  Mgr.,  Schenectady.  ydg.  lining,  4-In.  concrete  and  %-ln.  mortar  coat,  with 

Sand  Point,  Idaho. — See   "Power  Plants,   Gas  and  Brooklyn,   N.    Y. — The   following   are   the   principal  sonry ;    4    manholes   for    outside   gate   ^Ives"^ '^la  "ft! 

Electricity."  Items  of  bids  received  June  16  by  the  Dept.  of  Water  deep  and  a  small  house  for  a  telehydrobarometer     N 

CKinnnn     111      RM=   n„p  wonfoH    T„w  o  #„-  *„..„:oi.  Supply,  Gas  and  Electricity  for  laying  a  48-inch  trunk  L.  Taylor,  City  Engr. 

i.,i^  if«?p,.'i»i    r;7?^  ™     1,,^     I.  ♦.     "^f     'Of  '"">'sh-  water  main  at  Ridgewood  reservoir— o,  Lloyd  ColUs ;  y  o  ,  v,  ij.   i^  sr. 

iS5i„?o    f„?,^ich?^„  o,^  hI^^i       r  ^   foundatons    of  ^    jy,     Y.-Contlnental-Jewell   Filtration   Co.;    o,  Isaac  Spencer,   W.   Vo.— The  Town  Council   Is  stated   to 

engines,  furnishing  and  driving  necessary  steel  sheet-  liarrls  :  have  granted  the  Crystal  Wattt- &  Power  Co.  a  fran- 

ing,  sinking  and  constructing  a   7-ft.   shaft  and  5-ft.  "»""•                                                oho  chlse  for  water  works 

tunnel,  and  constructing  new  concrete  foundation  for  csat  iron  nine    -.  400  tons         iVl  RO     XII  no     S'il  Ti 

a   25,000,000  gal.   RIedler  pump  at  the  Chicago  Ave.  SDeda[?astfces    60  tons             7000       6500       6000  Ofte«e&,    Wi«.— Fred.    Hanson,     Town    Clk.,    writes 

pumping  station.     F.  W.  Block!,  Comr.  Pub.  Wks.  inl?nJ  48  In    n^ne    1  (f  000  f t ' '     4  25         SOO         4^0  that   it   was   voted  June   17th   to  Issue  $6,66o  bonds 

Bids  are  wanted  June  30  for  26  pieces  flanged  wa-  LiylSf  3C-ln.  %,  100  ft.    ! !     tw>         sioo         ill  for  water  works. 

ter  pipe  36  in    in  diameter,  with  necessary  bolts  and  Laying  30  in.  pipe,  50  ft 3.00         3.00         2.25  Codi/,  Wyo.— Prof.  Ahern,  of  the  geological  surrey, 

washers.     I<.  W.  Blockl,  Comr.  Pub.  Wks.  Laying  20-ln.  pipe,  100  ft 2.00         3.00         1.00  and  a  party  of  engineers,  are  reported  to  be  making 

Bioua  City    la — The   lowest  bid  received  on   June  Laying  12-ln.  pipe,   150  ft 1.50         3.00           .60  surveys  for  the  Big  Plney  and  Lake  De  Smet  reservoir 

15  for  74:006' lln   ft.  of  c   I   water  pipe ^^^^^^^  Excavation    1,500  cu.  yd.              100         100         2  00  and  Irrigation  enterprises,   which  are  to   be  built  by 

by  the  TI    S    Cast  Iron  Pipe  &  Fdry    Co     of  MInne-  Stopcocks,   12 — 36-in.,   17,  total  5,200       4,700       3,915  the  general  government. 

apolis    Minn'    at  $34  20  per  ton  for  4  In  ■'$32  70  and  Macadam,  relay,  4,000  sq.  yd. .       .50         1.00           .25  The   citizens   are   reported   to   have   voted   to    Issue 

$31.70  for  6'  In. ;   $31.70  and  $31  for  8  In  ;  $31  for  g'ock  pavt.,  relay,  6.500  sq.  yd .        .45           .30           .25  bonds  for  the  construction  of  water  worka ;  probable 

12  and  16  In.,  aoA  3  cts.  per  lb.  for  30-ln.  c.  I.  pipe  Cobblestone,  relay,  2,000  sq.  yd.       .45           .25           .15  cost,  $50,000. 

*"^^  ■  Brooklyn,  N.  Y. — The  following  bids  were  opened  on  June  18  by  Robt.  Qrler  Monroe,  Comr.  Water  Sup- 

Shellsiurg,  la. — H.    Dickinson,   Chmn.   Water   Com.,  P'y,  Gas  and  Electricity,  for  furnishing,  delivering  and   laying  a   48-ln.    c.    I.   force   main   from    Ridgewood 

writes  that  it  Is  proposed  to  construct   water  works  pumping  station  to  the  Mt.   Prospect  high  service   tower — a,   N.    T.    Continental-Jewell   Filtration   Co.,   N. 

to   cost   about  $4,000.  Y.   City  :    6,   Norton  &  Dalton.   N.    Y.   Cfty ;   0,  Lloyd  Collls,  N.  Y.  City ;  d,  M.  J.  Dady,  Brooklyn ;  e,  Isaac 

,,      ,        _,.        ,  Harris,  Brooklyn ;  f,  John  J.  Cashman,  Brooklyn : 

Aurelia,  la.- — The  cltlzrtis  are  reported  to  have  vot-  06  c                 d                    el 

ed  to  construct  water  works.  Cast  Iron  pipe,  10,300  tons $31.50  $32.20         $32.50         $30.50         $32.00         $30.00 

Frederirkshurn     /a— Rldaare    wanted     Tnlvl    for  .SlKJclal  castings,  120  tons   70.00  65.00            70.00            60.00            60.00            60.00 

constr?^ln^w2t'er  works    InrliirtlnlstP^^  Laying  48-In.    pipe,   2.700    ft 3.00  3.50              4.20              2.93              2.75              3.20 

taSk    furnllh  ne  and   laW^^  Laying   36-ln.   pipe,  400   ft 3.00  3.00             3.00             2.93             2.25             2.50 

and  'gates    DumDlnestaZneSsoHnrenLln^^  361n.   stopcocks,    8 500.00  600.00         650.00         621.00         500.00         400.00 

t^n    niimn '^   S    R^  r»rn2nVo?     Mnvm.  ^^^^  ^^^         '^  .30-ln.   stopcocks,   4 300.00  400.00         350.00         376.00         326.00         276.00 

wen   pump.     11.   a.  carpentei.   aiayoi.  20  In.   stopcocks,   3 200.00  125.00         150.00         123.00         120.00         125.00 

ffedrtcA:.  70.— It  Is  reported  that  the  Iowa  Central  12-ln.   stopcocks.   7 60.00  40.00           50.00           40.00           50.00           50.00 

win    build    a    reservoir    here.      Howard     Kelley,     Ch.  Block  pavt.  and  flagging,  relay,  7,700  sq.  yds. .           .40  .01               .45               .50               .25               .25 

Engr.,   Minneapolis.   Minn.  Cobble  stone  pavt.  relay,  9,000  sq.  yds .25  .27               .45               .30               .15               .15 

Brick  masonry  laid  In  cement,  300  cu.  yds. . .       16.00  10.00           12.00           15.00           15.00           10.00 

Barton,   Kan.—Hee   "Power   Plants,   Gas   and   Elec-  Steel  for  I-beams,  etc.,   10,000  lbs .05  .03               .035               .08               .05             .085 

triclt.v,"  Totals    $429,280  $461,272     $482,920     $428,707     $424,270     $422,757 

♦Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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COKley,  Wyo. — The  Big  Horn  Basin  Colonization 
Co.  Is  stated  to  have  secured  a  permit  to  construct 
canals  and  reclaim  the  Whistle  Creek  tract,  embrac- 
ing 25,000  acres  of  fertile  land  in  this  vlciaity. 

yorth  Sydney,  X.  8. — It  Is  stated  that  bids  are 
wanted  Jane  30  for  $45,000  water  works  extension 
bondB.     J.  N.  Armstrong,  Town  Cik. 

Catoart),  JT.  W.  Ter. — See  "Sewera£»  and  Sewage 
Disposal    ,  also  see   "I'aTlng  and  Roaamaklng." 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Birmingham,  Ma. — Bids  will  be  received  by  Julian 
Kendrlck,  Ch.  Engr.,  Jefferson  County  Sanitary 
Comn..  oo  Jul/  7  for  240,000  ft.  of  4-ft.  brick  sewer, 
average  cat  8  ft. 

Maiytville,  Cal. — The  citizens  are  stated  to  have 
voted  June  15  to  issue  164,000  bonds  for  the  construc- 
tion of  a  sewerage  system.  Including  a  pumping  plant. 

Long  Beach,  Cal. — A  press  report  states  that  bids 
are  wanted  by  the  City  Clk.  for  constructing  the  lower 
end  of  the  outfall  sewer.    W.  A.  Foster,  City  Engr. 

'Bartiord,  Conn. — The  following  bids  were  opened 
by  the  Street  Comrs.  June  17  for  constructing  the 
Cemetery  Brook  extension  of  the  Interception  Sewer ; 
Michael  O'Neil.  J23,t>65  (awarded  contract)  ;  Chas. 
H.  Slocomb.  $23,983,  and  Hartford  Paving  &  Constr. 
Co.,  $24,107.  Bidders  all  of  Hartford.  This  work 
includes  2,203  ft  brick  sewers,  1,893  ft.  tile  seWers, 
25  yds.  concrete,  1,325  yds.  rock  and  20  manholes. 

Michael  O'Neill  also  secured  the  contract  for  the 
extension  of  the  Franklin  Ave.  sewer  outlet  Into  Con- 
necticut River  for  $5,520.  This  work  Includes  554 
ft  201n.  c.  1.  pipe,  150  yds.  rock,  2  yds.  concrete, 
ISO  yds.  filling,  removing  dam,  etc. 

Hartford,  Conn. — Bids  are  wanted  July  1  (read- 
vertlsement)  for  constructing  the  Franklin  .\ve.  storm 
water  overflows  and  the  Maple  Ave.  sewer ;  probable 
cost  of  work,  $80,000.  Jos.  Buths,  Pres.  Bd.  St. 
Comrs. 

Wilmington,  Del. — Sewer  bonds  amounting  to  $90,- 
000  are  reported  sold. 

Summerville,  Ga. — See  "Water." 

Gri/lln,  Oa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Paris,  III. — D.  H.  Sawyer,  City  Engr,  writes  that 
the  following  bids  for  sewer  work  were  received  by 
Bd.  of  Local  Improv.  June  20 :  J.  Robertson,  Terre 
Haute.  Ind.,  $6,679;  J.  M.  Healy,  Chicago,  III.,  $6,- 
218;  W.  H.  Harris.  Terre  Haute,  Ind.,  $5,465; 
Thompson  &  Case,  Peoria,  $5,180;  J.  Busher,  Paris, 
$5,047;  P.  Simons,  Qulncy,  $6,167.  This  work  in- 
cludes 8,980  ft  of  pipe  sewers  from  8  to  10  In.  in 
diameter,  20  manholes  and  8  flush  tanks.  The  trench 
Is  expected  to  average  8 — 10  ft  In  depth,  and  will 
be  excavated  In  loam. 

Fairmount,  Ind. — Bids  will  be  received  July  6  by 
the  Bd.  of  Trus.  of  Fairmount  Township  for  con- 
structing sewer  in  portions  of  6th  St. ;  also  storm 
sewer  in  portions  of  8th  St.     Jacob  Briles,  Town  Clk. 

Anderaon,  Ind. — A  press  report  states  that  it  Is 
proposed  to  sewer  Green  Creek,  at  a  cost  of  about 
$100,000. 

north  Vernon,  Ind. — Press  reports  state  that  bids 
are  wanted  July  10  for  constructing  6,038  ft.  sewer 
mains. 

Wagoner,  Ind.  Ter. — J.  W.  Ruble,  City  Recorder, 
writes  that  It  is  proposed  to  construct  a  sewerage 
system,  to  cost  $30,000.  Engineer,  H.  H.  Hellen,  of 
Wagoner. 

Burlington,  la. — The  Burlington  Construction  Co.  Is 
stated  to  have  submitted  the  lowest  bids  for  the 
Hawkeye  and  Stony  Lonesome  sewers,  at  $20,690 
and  $44,946,  respectively.    (Bids  opened  June  15.) 

De»  iloinea,  la. — The  Council  has  passed  resolu- 
tion providing  for  the  construction  of  sewers  in  Jef- 
ferson, 23d  and  22d  Sts.  and  Washington  Ave. 

Emmetsburg,  la. — It  Is  stated  that  bids  are  wanted 
July  8  for  constructing  about  16,170  ft.  of  8  to  20- 
In.  sewer,  40  manholes  and  3  flush  tanks.  A.  J.  Burt, 
City  Clk. 

Louisville,  Ky. — Judge  S.  Miller  Is  stated  to  have 
declared  valid  the  $250,000  bonds  voted  at  the 
November  election  for  sewerage  purposes. 

Detroit,  Uich. — See  "Paving  and  Roadmaklng." 

'Houghton,  Mich. — J.  H.  Green  &  Son,  of  Apple- 
ton,  Wis.,  have  secured  the  contract  for  constructing 
sewer  on  Sbeidoa  St  for  $17,663. 

8t.  Paul,  Kinn.— Contracts  will  soon  be  let  for  the 
Stryker  Ave.  extension  of  the  8.  Wabasha  St.  sewer- 
age system ;  probable  cost  of  work,  $20,000. 

Winona.  Minn. — ^The  following  bids  for  (a)  brick 
sewer  and  (6)  pipe  sewer  were  received  by  City  Coun- 
cil June  22  (O.  P.  Coleman,  City  Engr.)  :  Thos.  Green, 
Winona,  a,  $9,700 ;  b,  $0,748.  John  Lohse  &  Co., 
Winona,  a,  $9,675;  6,  $9,825.  E.  C.  De  La  Hunt, 
Cedar  Rapids,  la.,  a,  $9,112;  6,  $9,337.  John  Deg- 
nan,  Winona,  a,  $8,494 ;  6,  $8,584.  This  work  In- 
cludes 2,300  ft.  of  brick  or  pipe  sewers  from  10  to 
36  in.  In  diameter,  7  manholes  and  22  catch  basins. 
The  trench  is  expected  to  average  0  ft.  In  depth,  and 
will  be  excavated   In  sand. 

*Bt.  Louis,  Ho. — Fred.  Hoffmann  &  Co.  are  stated 
to  have  received  the  contract  for  repair  work  on  sew- 
ers for  the  ensuing  year ;  estimated  cost,  $28,000. 

Harrison,  N.  J.— Bids  will  be  received  July  7  by 
the  Com.  on  Sewers  of  the  Common  Cotmcll  for  con- 
structing a  pipe  sewer  In  portions  of  King.sland  Ave. 
Approximate  amount  of  work  and  material.  500  Iln. 
ft  open  ditch,  1,680  iln.  ft.  241n.  vitrifled  pipe,  6 
junction  manholes,  0  manholes,  1  double  flushing  tank 
complete,  and  1  catch  basin  complete.  B.  P.  Walsh, 
Town  Clk. 

'MiUbum,  y.  J. — John  Drlscoll,  of  Orange,  has  se- 
eared  the  contract  for  constructing  the  Short  Hills 
■ewer  In   Mlllburn   Township,   for   $15,238. 

♦.Veicart,  jr.  J. — Wm.  J.  McCloud  &  Co.  are  stated 
to  have  secured  the  contract  for  a  sewer  In  the  8. 
Orange  Ave.  Dlst  of  the  Joint  outlet  sewer  for  $12,- 
537 ;  this  company  also  snbmltted  the  lowest  bid  for 
the  N.  J.  R.  K.  Ave.  sewer  for  $18,017  (bids  opened 
by  Bd.  of  Wks.  June  18). 


Cuba,  X.  y. — The  following  bids  are  reported  to 
have  been  opened  on  June  2  for  a  sewerage  system  : 
Contractor  Cookmau,  Niagara  Falls,  for  about  $43,- 
000;  Dean  &  Havens,  of  Olean,  $49,000;  Jas.  Gray, 
of  Hornellsville,  $49,290 ;  Thos.  Marshall,  of  Chicago, 
III..  $52,000.  and  Contractor  Fuller,  New  York,  $61,- 
000.  According  to  press  reports  new  bids  will  be  re- 
ceived, as  all  were  In  excess  of  the  appropriation. 

yete  York,  y.  T. — See  "Paving  and  Roadmaklng." 

New  York,  N.  Y. — Bids  will  be  received  July  1  by 
Louis  F.  Haffen,  Pres.  Boro.  Bronx,  for  constructing 
sewers  and  appurtenances  in  portions  of  numerous 
streets.  Engineer's  estimate,  3,450  lin.  ft.  12,  15  and 
18-ln.  pipe  sewer,  4,495  cu.  yds.  rock  excavated  and 
removed,  etc. 

East  Syracuse,  y.  Y.- — Sewer  bonds  to  the  amount 
of  $55,000  are  reported  sold. 

Alexandria  Bay,  y.    Y. — See  "Water." 

Syracuse,  y.  Y. — City  Engr.  Schnauber  estimates 
the  cost  of  constructing  a  sewerage  system  In  2d  N. 
St,  at  $16,000:  In  Spring.  Wolf  and  other  streets, 
$16,000;  In  3d  N.  and  Wolf  Sts.,  $8,000,  and  in  Car- 
bon, Bear  and  other  streets,  $12,000. 

Cobleskill,  y.  Y. — See  "Paving  and  Roadmaklng." 

'Rochester,  y.  Y. — Wm.  Fuller,  16  State  St.,  Is 
stated  to  have  secured  the  contract  for  sewers  In 
Union,  Wangman  and  Hebard  Sts.,  for  $19,594. 

*Whitesboro,  y.  r.— John  C.  Eberley,  City  Clk., 
writes  that  the  contract  for  completing  the  sewerage 
system  (bids  opened  June  17)  has  been  awarded  to 
Geo.  Miller  &  Co.,  of  Oneida,  N.  Y.,  for  $6,950. 

*Oreenaboro,  N.  C. — Guild  &  Co.,  of  Chattanooga, 
Teun.,  Is  stated  to  have  secured  the  contract  for  con- 
structing 3  trunk  lines  of  seWers  7.7  miles  long,  12 
to  24-In.  pipe,  for  $28,990.  The  city  will  furnish  the 
pipe,  which  will  cost  $20,000  additional. 

Devils  Lake,  y.  D. — Bids  are  wanted  July  6  for 
constructing  a  sewer  on  portions  of  5th  St  and  Mln- 
newauken  Ave.     Ole  Skratass,  City  Aud. 

Bond  Hill,  0. — Bids  will  be  received  July  13  by  A. 
J.  Kiphart,  Village  Clk.,  at  the  oflice  of  Barnshaw  ft 
Punshon,  Village  Engrs.,  Glenn  BIdg.,  Cincinnati,  O., 
for  furnishing  material  for  constructing  sewers  In 
said  village. 

Cleveland,  O. — The  Council  on  June  15  passed 
resolutions  providing  for  the  construction  of  sewers 
In  numerous  streets.     Peter  Witt,  City  Clk. 

Oklahoma,  Okla.  Ter. — See  "Water." 

Hood  River,  Ore. — Paget  &  Clark,  of  Portland,  are 
stated  to  have  completed  plans  for  a  sewerage  sys- 
tem, to  be  about  10  miles  In  length. 

WilHamsport,  Pa. — Bids  will  be  received  by  the 
Highway  &  Sewer  Com.  of  Councils  until  July  1  for 
constructing  house  sewers,  of  10-ln.  terra  cotta  vitri- 
fied pipe,  on  1st  and  2d  Sts.  Jas.  F.  Fisher,  City 
Engr. 

Uniontown,  Pa. — Bids  will  be  received  July  4  by 
Chas.  F.  Kefover,  Boro.  Att.  and  Clk.  of  Council,  for 
constructing  a  20-ln.  sewer  In  portions  of  Center  er 
Jefferson   St.  and  Pennsylvania  Ave. 

Ingram,  Pa. — The  citizens  are  stated  to  have  voted 
to  issue  $30,000  bonds  to  build  sewers  and  Improve 
the  streets. 

Coatesville,  Pa. — A  press  report  states  that  T. 
Chalkley  Hatton,  of  Wilmington,  Del.,  will  prepare 
new  plans  for  a  sewer  along  CJlbbons  Run. 

Ashland,  Wis. — See  "Paving  and  Roadmaklng." 

*Beloit,  Wis. — The  following  bids  were  opened  on 
June  12  for  15,  8  and  6-in.  pipe  sewers  (Robt  Cald- 
well, City  Engr.)  :  G.  Mafaolls,  Rockford,  III.,  $9,- 
035 :  J.  H.  Green  &  Sons,  Appleton,  $8,446 ;  Barstow 
&  Allen,  Waukegon,  111.,  $9,912 ;  Jas.  Healey,  Morgan 
Park,  111.,  $10,825;  Harding  &  Nelson,  Racine,  $8,- 
488,  and  S.  Vandewalker,  Belvldere,  111.  (awarded 
contract),   $8,845. 

Mondavi,  W««.— The  City  Council  Is  stated  to  have 
decided  to  construct  a  sewerage  system. 

Oshkosh,  Wis. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Pub.  Wks.  until  July  2  for  constructing 
sewer  for  the  relief  of  the  Bowen  and  North  Park 
sewers.     M.   Coffey,  Chmn. 

'Calgary,  Alberta,  y.  IF.  Ter. — T.  W.  Thorold,  City 
Engr.,  writes  that  the  following  bids  for  constructing 
about  13,500  lin.  ft  of  sewers  and  laying  9,000  Un. 
ft.  of  c.  1.  water  pipe  were  opened  on  June  10 :  Frost 
&  Irish,  Calgary,  $23,375 ;  Dobson,  Jackson  &  Fry, 
Winnipeg,  Man,,  $15,495  (awarded  contract)  ;  John 
F.  Connolly,  Toronto,  Ont,  $25,950.  These  bids  In- 
clude all  labor  and  material  except  pipe,  valves,  boxes 
and  hydrants. 

Port  Arthur,  Ont. — J.  McTelgue,  City  Clk.,  writes 
that  bids  are  wanted  July  2  for  the  construction  of 
a  sewerage  system,  to  cost  about  $62,000.  Engineer, 
Willis  Chlpman,   Toronto. 

BRIDGES. 

San  Jose,  Cal. — Bids  will  be  received  by  John  Roll, 
Chmn.  Bd.  Superv.,  on  July  7  for  a  combination 
bridge  over  Slagus  Creek  on  Edwardson  Ave.  J.  G. 
McMillan,   Co.    Surv. 

San  Rafael,  Cal. — It  la  stated  that  bids  are  wanted 
July  8  for  constructing  a  drawbridge  between  Tlburon 
and  Belvldere,  estimated  to  cost  $0,200.  Robt.  B.  Gra- 
ham, Co.  Clk. 

Stockton,  Cal. — It  Is  stated  that  bids  are  wanted 
July  7  for  constructing  a  steel  span  bridge  across 
Mokelumne  Ulver,  near  Woodbrldge.  B.  D.  Graham, 
Co.  Clk. 

RockvUle,  Ind. — A  correspondent  writes  that  bids 
win  be  received  July  9  by  the  Co.  Comrs.  for  recon- 
structing Ambury  bridge  in  Washington  Township ; 
also  constructing  a  45-ft.  steel  bridge  In  Raccoon 
Township.     Henry  Gruble,  Co.  Aud. 

Bluffton,  Ind. — A  correspondent  writes  that  bids 
will  be  received  July  15  by  W.  A.  Marsh,  Co.  Aud., 
for  constructing  a  70-ft.  span  iron  bridge  In  Liberty 
TownHhlp  ;  also  constructing  stone  arch  on  the  gravel 
road,  in  said  Township. 


'Terre  Haute,  Ind. — Press  reports  state  that  the 
Lafayette  Engineering  Co.,  of  Lafayette,  Ind.,  has- 
secured  the  contract  to  build  a  bridge  over  Wabash 
River  at  Main  St.,  for  $271,200. 

Madison.  Ind. — It  is  stated  that  bids  are  wanted 
July  8  for  constructing  the  masonry  and  fills  for  3 
steel  bridges  and  for  1  stone  arch  bridge.  Q.  F.  Gro- 
zicr,  Co.  Aud. 

yewport,  Ind. — Bids  will  be  received  July  6  by  the 
Bd.  of  Co.  Comrs.  for  constructing  a  bridge  and  abut- 
ments over  Spring  Creek  in  Highland  Township.  Wm. 
P.  Bell,  Co.  Aud. 

Mishawaka,  Ind. — Bids  will  be  received  July  21 
(readvertlsement)  by  the  Bd.  of  Co.  CJomrs.  for  con- 
structing a  375-ft.  bridge  over  St.  Joseph  River  at 
Cedar  St.  Bids  will  be  received  on  either  a  S-span 
plate-girder  bridge,  with  stone  or  concrete  piers  and 
abutments,  or  on  a  3-span  concrete  Melan  arch  bridge. 
John  M.  Brown,  Co.  Aud. 

Indianapolis,  Ind. — See   "Electric   Railways." 

Westshoals,  Ind. — Bids  will  be  received  July  6  by 
the  Bd.  of  Co.  Comrs.  for  constructing  abutments  for 
bridge  over  Haw  Creek   In  Rutherford  Township. 

'Marion,  Ind. — A.  R.  Smith,  Bridge  Bngr.,  writes 
that  contracts  for  a  bridge  across  Mlssissinewa  River 
In  Mill  Township  (bids  opened  June  20)  have  been 
awarded  as  follows :  Superstructure  to  the  Indiana 
Bridge  Co.,  Muncle,  $9,649.  and  sub-structure  to  Em- 
met Hover,  Marlon,  at  $9.50  per  yd. 

Sioux  City,  la. — It  Is  stated  that  bids  are  wanted 
June  30  for  constructing  a  steel  arch  concrete  bridge 
over  Perry  Creek  at  4th  and  W.  3d  Sts.  I.  N.  Stone, 
Chmn.  St.  Com. 

Burlington,  la. — The  Jas.  B.  Dixon  Bridge  Co.,  of 
Keokuk,  Is  reported  to  have  submitted  the  lowest  bid 
for  constructing  the  superstructure  of  6th  St.  via- 
duct at  $6,500,  and  Cameron,  McManus  &  Joyce,  of 
Keokuk,  the  lowest  for  constructing  the  substructure 
at  $3,237. 

Marshalltown ,  la. — It  Is  reported  that  the  build- 
ing of  a  viaduct  In  this  city  is  being  considered. 

'Derby,  Kan. — The  Canton  Bridge  Co.,  Canton,  O., 
Is  reported  to  have  secured  the  contract  to  construct 
a  4-span  (each  span  78  ft.  long)  iron  bridge  across 
Arkansas   River,  at  Derby,  for  $5,500. 

'Baltimore,  Md. — Press  reports  state  that  the 
Western  Maryland  R.  R.  Co.  has  awarded  a  contract 
to  the  Maryland  Steel  Co.,  71  Broadway,  N.  Y.  City, 
to  build  5  bridges  on  the  tidewater  extension.  This 
includes  a  steel  drawbridge  across  the  middle  branch 
of  Patapsco  River  near  Locust  Point.  The  contract 
price  Is  reported  to  be  about  $125,000. 

Boston,  Mass. — Bids  will  be  received  July  2  by  Wm. 
Jackson,  City  Engr.,  for  constructing  steel  superstruc- 
ture of  Atlantic  Ave.  bridge. 

Fall  River,  Mass. — A  bill  has  passed  the  House  and 
Senate  authorizing  the  building  of  a  bridge  across 
Taunton  River,  between  Fall  River  and  Somerset. 

Fairmount,  Minn. — Press  reports  state  that  bids 
will  be  received  about  July  I'A  by  the  Bd.  of  Co. 
Comrs.  for  constructing  a  150-ft.  steel  bridge  over 
10  Mile  Creek  In  Lake  Belt  and  Tenhassen  Townships. 
H.  P.  Edwards,  Co.  Aud. 

Minneapolis,  Minn. — The  Council  Com.  on  Roads 
and  Bridges  recommends  that  the  Northern  Pacific 
R.  R.  be  requested  to  build  a  bridge  over  Its  tracks  at 
Harvard  St.   S.  E. 

Kansas  City,  Mo. — It  Is  reported  that  the  Kansas 
City  Belt  Line  Ry.  Co.  may  construct  a  viaduct, 
1,800  ft  long,  from  the  Southwest  Boule.  to  25th  St. 

Chinook,  Mont. — Local  press  reports  state  that  A. 
E.  Peppard  submitted  the  lowest  bid  for  construct- 
ing a  bridge  across  Mills  River,  near  Chinook,  at 
$6,474. 

Claremont,  y.  H. — Press  reports  state  that  the 
building  of  a  $35,000  bridge  between  Claremont  and 
Weathersfield,   Vt,   is  being   considered. 

yew  York,  y.  Y. — Bids  will  be  received  July  1  by 
Louis  F.  Haffen,  Pres.  Boro.  Bronx,  for  constructing 
a  bridge  over  Bronx  River ;  also  approaches  to  a 
bridge  over  New  York  &  Halem  R.  R.  at  Bast  233d 
St 

Binghamton,  y.  Y. — The  City  Engr.  has  been  *1- 
rected  to  prepare  plans  and  specifications  for  a  steel 
truss  bridge  with  a  30-ft.  roadway,  one  street  car 
track  In  the  center  with  wooden  flooring  and  to  sub- 
mit estimates  of  the  cost  of  construction. 

Portage,  N.  Y. — Press  reports  state  that  the  his- 
toric bridge  on  the  Erie  R.  R.  at  Portage  is  to  be  re- 
paired at  a  cost  of  about  $100,000. 

Chillicothe,  O. — It  is  stated  that  bids  are  wanted 
July  13  for  constructing  the  superstructure  of  a  bridge 
at  State  Mills  ;  also  for  extending  or  rebuilding  the 
masonry.     John  H.  Miller,   Co.  Aud. 

Cincinnati,  O. — Bids  will  be  received  July  25  by 
the  Bd.  of  Co.  Comrs.  for  constructing  bridges,  drains 
and  approaches  thereto,  on  Johnson  Road,  between 
Rybolts  and  Gorbacks,  Green  Township.  Eugene  L. 
Lewis,  Co.  Aud. 

Bellaire,  O. — The  Baltimore  &  Ohio  R.  B.  Is  report- 
ed to  be  about  to  build  a  $500,000  viaduct  in  this 
city,  to  connect  with  the  Cleveland,  Lorain  &  Wheel- 
ing R.  R.     J.  M.  Graham,  Ch.   Engr.,  Baltimore,  Md. 

*yew  Philadelphia.  O.—C.  C.  Fernsell.  Co.  Aud., 
writes  that  J.  B.  Westhafer,  of  New  Philadelphia, 
has  secured  the  contract  for  a  bridge  over  Tuscara- 
was River  at  Zoar  Station  (bids  opened  June  15)  for 
$7,550. 

East  Liverpool,  O. — The  government  engineers 
have  reported  favorably  on  the  application  for  per- 
mission to  build  a  bridge  from  East  Liverpool  to 
Newell,  W.  Va.,  across  Ohio  River. 

Dayton,  0. — The  building  of  a  concrete  bridge  at 
3d  St.  is  reported  to  be  under  consideration. 

Bamcshoro,  Pa. — The  Co.  Comrs.  have  decided  to 
build  a  bridge  across  Susquehanna  River,  in  Barnes- 
boro,  to  have  a  90-ft.  span  and  to  be  60  ft  wide. 


♦Items  marked  thus  give  the  names  of  j)artles  awarded  contracts. 
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Allentown,  Pa. — The  Bd.  of  Viewers  on  the  bridge 
to  be  built  across  Lehigh  Kiver  have  (lied  a  report 
with  the  Dauphin  Co.  Court  recommending  the  build- 
ing of  a  steel  bridge,  42  ft.  wide,  and  estimated  to 
cost  $110,000.  The  bridge  is  to  consist  of  4  truss 
spans,  each  135  ft.  long  and  1  girder  span  65  ft. 
long,  the  piers  and  abutments  to  be  of  stone  or  con- 
crete. 

Melleratown,  Pa. — Press  reports  state  that  the  cen- 
ter pier  of  the  Philadelphia  &  Reading  K.  R.  bridge 
across  Silver  Creek  near  Helierstown,  was  washed 
away  by  the  recent  flood. 

Btroudsbiirg,  Pa. — The  viewers  appointed  by  the 
State!  to  Investigate  the  necessity  of  constructing  a 
bridge  between  Stroudsburg  and  East  Stroudsburg, 
across  Brodhead's  Creelt,  are  reported  to  be  in  favor 
of  constructing  said  structure  at  a  cost  of  al>out 
$60,000. 

Ardmore,  Pa. — The  Co.  Comrs.,  according  to  re- 
ports, have  decided  to  construct  a  bridge  across  Mill 
Creels,  in  Lower  Merlon  Township. 

Sunbury,  Pa. — The  viewers  appointed  to  investi- 
gate the  necessity  of  building  bridges  near  Sunbury 
nave  reported  to  the  Comrs.  at  Harrisburg,  recom- 
mending the  building  of  a  $12,000  bridge  across 
Shamokln  Creek  and  a  $60,000  bridge  across  Broad- 
head's  Creek. 

Greenville,  S.  C. — It  is  reported  that  the  loss, 
through  the  recent  flood,  to  bridges  in  this  county.  Is 
$25,000. 

Bpartanburg,  S.  C. — The  Co.  Comrs.  are  reported 
to  be  contemplating  borrowing  $50,000  with  which  to 
replace  the  bridges  recently  washed  away  by  the 
l«od. 

Montesano,  Wash. — It  is  stated  that  bids  are  want- 
ed July  6  for  constructing  a  108-ft.  trestle  bridge 
across  Hamilton  Gulch  on  WIshkah  Road.  W.  D. 
Campbell,  Co.  And. 

Bpokane,  Wash. — The  property  owners  In  the  vi- 
cinity of  Astor  St.  have  petitioned  the  Council  to 
construct  a  bridge  at   this  street. 

Decks  &  Decks  are  stated  to  have  submitted  the 
lowest  bid  for  building  concrete  abutments  for  the 
Monroe  St.  bridge,  at  $7,700. 

Olympia,  Wash. — Bids,  including  plans  and  speci- 
ications,  will  be  received  July  15  by  the  City  Council 
for  constructing  a  120-ft.  drawbridge  having  a  44-ft. 
•penlng.     V.  A.  Milroy,  City  Clk. 

Waupaca,  Wis. — Bids  are  wanted  July  1  for  con- 
structing a  stone  bridge  over  Crystal  River  on  Ber- 
Ua  St.     J.  B.  McNaughton,  City  Clk. 

Tancouver,  B.  C. — Press  reports  state  that  the  Do- 
minion Government  Department  of  Railways  has  ap- 
proved the  plans  of  the  Great  Northern  Ry.  for  a 
bridge  to  be  built  across  False  Creek,  on  the  exten- 
sion between  Westminster  and  this  city.  The  bridge 
will  be  about  4,000  ft.  long,  and  will  have  a  center 
span  120  ft.  long.  A.  H.  Hoagland,  Ch.  Engr.,  St. 
Paul,  Minn. 

Winnipeg,  Man. — Bids  are  wanted  June  30  for  con- 
structing 2  bridges,  one  100,  the  other  130  ft.  long. 
Address  Frank  Ness. 

Tampico,  ilex. — The  Mexican  Congress  is  stated  to 
have  recently  authorized  the  expenditure  of  $94,770  for 
the  construction  of  a  steel  viaduct  to  connect  the  city 
of  Tampico  with  the"  wharf  and  the  customs  house. 

Carleton,  N.  B. — Press  reports  state  that  the  Gen- 
eral Com.  of  the  Common  Council  has  decided  to 
recommend  to  the  Council  that  an  engineer  be  en- 
gaged to  report  on  the  cost  of  a  bridge  at  Navy  isl- 
and, and  that  a  committee  be  appointed  to  confer 
with  the  engineer  and  look  into  the  cost  of  the  bridge, 
the  approaches  and  the  land  damages. 

J/orth  Easthopc,  Ont. — It  is  stated  that  bids  are 
wanted  July  4  tor  constructing  the  superstructure  of 
2  steel  highway  bridges,  span  120  ft. ;  also  for  con- 
crete abutments.     Angus  Smith,  C.  E.,  Stratford,  Ont. 

PAVING  AND  ROADMAKING. 

Denver,  Colo. — The  Bd.  of  Pub.  Wks.,  according  to 
local  press  reports,  has  adopted  specifications  for 
grading  East  Denver  Improvement  Dlst.,  at  an  esti- 
mated  cost   of   $122,136. 

Wilmington,  Del. — Bids  will  be  received  July  7  by 
the  Delaware  State  Highway  Comn.  for  macadamiz- 
ing Hare's  Corner  road,  a  distance  of  atraut  2  miles. 
Cornelius  J.  Horrigan,  Chmn. 

'Washington,  D.  C. — Col.  John  Blddle,  the  Engineer 
Comr.,  is  reported  to  have  approved  the  recommenda- 
tion of  the  engineer  of  highways  awarding  to  the  Bren- 
nan  Construction  Co.,  Loan  &  Trust  Bldg.,  for  a  term 
ef  4  years  the  contract  to  repair  asphalt  pavements  in 
the  District.  The  'contract  price  is  reported  to  be 
$92,850  per  year 

Bids  are  wanted  July  3  for  paving  with  sheet  as- 
phalt ;  also  on  same  date  for  laying  asphalt  block  pave- 
ments, as  advertised  in  The  Engineering  Record. 

Rock  Island,  III. — The  Council  has  passed  ordi- 
nances providing  for  brick  paving  on  29th  St.,  at  a 
cost  of  $6,808,  and  17th  St.,  at  a  cost  of  $24,500. 
Wallace  Trelchier,   City  Engr. 

Jacksonville,  III. — It  is  proposed  to  pave  Grove, 
Westminster,  Prospect  and  Park  Sts.  with  brick.  Con- 
tract will  probably  be  let  in' July. 

*La  Orange,  111. — John  A.  Dillon,  Village  Clk., 
writes  that  the  contract  tor  constructing  12,000  sq. 
ft.  of  cement  sidewalks  (bids  opened  June  13)  has  been 
awarded  to  W..  C.  Dawklns,  of  La  Grange,  at  13  cts. 
a  ft. 

'Strrator,  III. — John  S.  Baer  is  reported  to  have 
received  the  contract  to  pave  portions  of  La  Rue  and 
Lundy  Sts.  at  $5,244  and  $3,998  respectively. 

Chicago,  III. — An  ordinance  is  reported  to  have 
passed  the  Coun«l  providing  for  the  paving  of  La 
Salle  St.,  from  Archer  Ave.  to  30th  St.,  with  asphalt, 
at  an  estimated  cost  of  $128,000. 

Bids  are  wanted  July  1  for  constructing  cement 
walks  in  several  streets.  John  A.  May,  Secy.  Bd. 
Local  Improv. 

Vrw  Albany,  Ind. — Bids  will  be  received  July  6  by 
the  Common  Council  for  Improving  with  asphalt  por- 
tions of  8  streets.     Eugene  L.  Brlsby,  City  Clk. 


Delphi,  Ind. — Press  reports  state  that  bids  will  be 
received  July  9  by  Jas.  1).  Smock,  Co.  Aud.,  for  con- 
structing about  26  miles  gravel  road  In  Deer  Creek 
Township. 

Indianapolis,  Ind. — Bids  will  be  received  July  3  by 
the  Bd.  of  Pub.  Wks.  for  improving  by  grading  and 
paving  with  brick  portions  of  1st  alley  west  of  Cap- 
itol Ave. ;  also  grading  and  paving  with  cement  the 
sidewalks  on  portions  of  Evfson  St.  Harold  C.  Me- 
grew,  Chmn. 

Princeton,  Ind. — Reports  state  that  Patoka  Town- 
ship, Gibson  Co.,  has  voted  in  favor  of  constructing 
29  miles  of  rock  roads. 

South  Bend,  Ind. — Bids  are  wanted  July  7  for  ex- 
cavating, curbing,  and  paving  with  brick  portions  of 
3  streets ;  estimated  quantities,  24,786  sq.  yds.  brick, 

6.709  yds.  excavation,  and  4,670  ft.  cement  curb.     A. 
J.   Hammond,  City  Engr. 

Columbus,  Ind. — A  correspondent  writes  that  bids 
will  be  received  about  July  15  for  paving  with  brick 
2  of  the  principal  streets  of  the  city  at  an  estimated 
cost  of  $75,000. 

Salem,  Ind. — Press  reports  state  that  Washington 
Township  has  voted  to  construct  22  miles  of  gravel 
roads,  at  a  cost  of  $52,013,  and  I'ranklln  Township 
has  voted  to  construct  17  miles  of  gravel  roads  at  a 
cost  of  $26,440. 

English,  Ind. — Bids  will  be  received  July  6  by  the 
Co.  Comrs.  for  improving  certain  streets  in  Sterling 
and  English  Townships  by  grading,  draining  and 
macadamizing.     Saml.   E.   Mcl^ali,  Co.  Aud. 

Burlington,  la. — Local  press  reports  state  that  Geo. 
Kreichbaum,  of  Burlington,  submitted  the  lowest  bid 
for  paving  Franklin  St.,  at  $12,365. 

Council  Bluffs,  la. — The  City  Council  Is  reported  to 
have  under  consideration  the  paving  of  portions  of 
several   streets. 

Des  Mnincs,  la. — The  City  Council  has  ordered  the 
paving  of  a  portion  of  W.  13th  St. 

Davenport,  la. — Bids  will  be  received  June  30  by 
the  Bd.  of  Pub.  Wks.  for  paving  a  portion  of  12th 
St.,  about  2,133  sq.  yds.,  with  1  course  vitrified  brick 
on  5-ln.  concrete  foundation.  Thos.  Murray,  City 
Engr. 

Le  Mars,  la. — The  City  Council  has  passed  resolu- 
tions to  pave  Main  and  6th  Sts.  Brick  on  a  concrete 
foundation  is  reported  to  be  favored. 

'Louisville,  Ky. — L.  R.  F'igg,  453  W.  Jefferson  St., 
is  reported  to  have  secured  the  contract  to  pave  por- 
tions of  St.  Xavler,  4th,  30th  and  28th  Sts.,  O  St. 
from  3d  to  4th  Sts.,  and  G.  W.  Gosnell,  327  5th  St., 
the  contract  to  pave  portions  of  Kentucky  and  18th 
Sts.,  O  St.  from  4th  to  6th  Sts.,  and  Stein  Court.  It 
Is  reported  that  these  contracts  cover  about  24,000 
sq.  yds.  to  be  paved  with  vitrified  brick  blocks,  and 
the  total  cost  is  stated  to  be  $49,000. 

Local  press  reports  state  that  the  Barber  Asphalt 
Paving  Co.,  Louisville  Trust  Bldg.,  submitted  the 
lowest  bid  for  paving  Broadway,  a  distance  of  about 

6.710  ft.,  at  $90,000. 

Covington,  Ky. — This  city  will  soon  be  ready  to  let 
contracts  for  repairs  to  asphalt  paving,  to  cost  about 
$20,000.     W.  E.  Gunn,  City  Engr. 

Pittsfield,  Mass. — City  Engr.  Langan  estimates  the 
cost  of  paving  with  brick  on  Main  St.  at  $12,609. 

Reading,  Mass. — M.  F.  Charles,  Town  Clk.,  writes 
that  it  is  proposed  to  macadamize  Main  St.  at  a  cost 
of  about  $9,000.  The  Mass.  State  Highway  Comn. 
has  charge  of  the  work. 

Taunton,  Mass. — The  Com.  on  Streets  is  reported  to 
have  under  consideration  the  expenditure  of  $40,000 
for  sti'eet  improvements. 

West  Boylston,  Mass. — The  following  bids  were 
opened  by  the  Metropolitan  Water  Bd.  at  Boston,  June 
10,  for  excavating  soil  from  Wachusett  reservoir  and 
building  a  road  from  Howe  to  Pleasant  St.,  West 
Boylston :  Auguste  Saucier,  South  Framingham,  $9,- 
060  (awarded  contract)  ;  Wm.  J.  McCarthy,  Somer- 
vllie,  $11,036 :  Newell  &  Snowling  Cons.  Co.,  Uxbridge, 
$11,721 ;  McBrlde  &  Co.,  Brighton,  $11,931 ;  T.  ll. 
Gill  &  Co.,  Somerville,  $12,135 ;  Rowe  &  Perlnl,  South 
Framingham,  $12,183 ;  Meskill  Bros.  &  Leahy,  West 
Boylston,  $12,326 ;  Boylston  Cons.  Co.,  West  Boylston, 
$13,086;  John  F.  Magee  &  Co.,  Taunton,  $13,094; 
Cenedella  Bros.,  Milford,  $13,205 ;  Bruno  &  Mllano, 
Boston,  $14,798 ;  Fred  T.  Ley  &  Co.,  Springfield,  $16,- 
047. 

Detroit,  Mich. — Local  press  reports  state  that  the 
following  are  the  lowest  bids  received  June  8  for  pav- 
ing :  Alexandrine  Ave.,  from  Woodward  to  3d,  with 
asphalt,  Cleveland  Trinidad  Paving  Co.,  Cleveland, 
O.,  at  $2.15  per  yd. — total,  $15,702;  Alexandrine, 
Woodward  to  Brush,  sheet  asphalt,  Jas.  Hanley, 
$2.10  per  yd. — total,  $8,208 ;  Antolne,  Gratiot  to 
Adams,  with  brick.  A.  Grant,  Detroit.  Malvern,  $2.14, 
and  Nelsonvllle,  $2.21  per  yd. — total,  $3,879 ;  Beau- 
blen,  Division  to  Brskine,  with  brick.  Conn,  Brainard 
&  Co.,  $2.07  per  yd. — total,  $7,439;  Scott  St.,  Aubin 
to  Grandy,  cedar,  F.  R.  Gartner,  $1.56  per  yd. — total, 
$7,166;  DIx  Ave.,  Clark  to  Junction,  brick.  Wm.  Lap- 
pin,  Detroit,  $13,371.  It  is  reported  that  DIx  St.  may 
have  to  be  readvertised,  as  the  specifications  did  not 
Include  concrete   behind   curb. 

Robt.  H.  McCormlck,  of  Detroit,  has  submitted  to 
the  Springwells  Township  Bd.  plans  for  constructing 
a  sewer  and  paving  a  distance  of  about  I'/i  mile^  on 
Michigan  Ave.,  and  estimates  the  cost  at  $50,000. 

Local  press  reports  state  that  the  Barber  Asphalt 
Paving  Co.,  of  Detroit,  is  reported  to  have  submitted 
the  lowest  bid  for  patching  sheet  asphalt  in  this  city. 
at  $1.23  per  sq.  yd. ;  $55,000  has  been  appropriated 
for  this  work. 

Albert  Lea,  Minn. — The  City  Council  is  reported  to 
be  contemplating  the  purchase  of  a  5-ton  road  roller. 

At  the  special  election  held  recently  It  was  voted 
to  pa^e  Broadway  from  Water  to  Pearl  Sts. 

St.  Paul,  Mtnn.^Local  press  reports  state  that  the 
building  of  a  boulevard  to  Ft.  Snelling  is  being  con- 
sidered. Probable  cost,  $50,000.  The  plans  under 
consideration  provide  for  a  curbed  boulevard  along 
the  center  of  the  street,  estimated  to  cost  $9,750,  and 
the  Inillding  of  a  20  ft.  wide  macadamized  roadway 
on  each  side  of  the  central  boulevard  and  a  wide 
boulevard  along  each  side. 


*Duluth,  Minn. — The  following  bids  were  opened  on 
June  15  for  paving  Michigan  St.  with  sandstone  block,^ 
to  he  placed  on  present  Telford  foundation :  Norrls  & 
Fitzgerald,  $11,259;  P.  McDonald,  $9,496;  Alex.  Saug, 
$9,668,  and  J.  W.  Preston,  $9,233  (awarded  contract). 
Bidders  all  of  Duluth.  The  detail  bid  of  the  success- 
ful bidder  Is  as  follows:  Old  pavement  removed,  3,921 
sq.  yds.,  15  cts.  per  so.  yd. ;  curb  reset,  1,974  lln.  ft..^ 
15  cts. ;  crushed  rock  flll,  450  cu.  yds.,  $2 ;  new  gran- 
ite curb,  60  lln.  ft.,  $1.10,  and  sandstone  pavinx  with, 
sand  filler,  3,921  sq.  yds.,   $1.87. 

Leakeaville,  Miss. — It  Is  reported  that  the  citizens 
have  voted  in  favor  of  Issuing  $10,000  for  street  Im- 
provements. 

Savannah,  Mo. — The  Bd.  of  Aldermen  has  passed 
resolutions  to  pave  with  vitrified  brick  on  a  sand  or 
broken  stone  and  concrete  foundation  on  portions  of 
several  streets. 

Webster  Groves,  Mo. — Bids  will  be  received  July  0. 
by  A.  B.  KaulTman,  Street  Com.,  for  grading,  mac- 
adamizing and  graveling  portions  of  Maple  Ave.,  Syl- 
vester Ave.  and  Jackson  Road. 

Warrensburg,  Mo. — It  is  stated  that  bids  are  want- 
ed July  6  for  paving  about  16.000  sq.  yds.  with  mac- 
adam and  4,000  sq.  yds.  with  brick.     S.  P.  Tyler,  City 

Portsmouth,  N.  H. — Press  reports  state  that  the 
Com.  appointed  to  estimate  the  cost  and  distance  of 
widening  and  retiulldlng  the  Sandy  Point  Ave.  road 
have  reported  the  distance  to  be  4,250  ft.  and  the 
cost  as  $7,000. 

'Freehold,  N.  ./. — Local  press  reports  state  that  the 
Bd.  of  Chosen  Freeholders  has  awarded  contracts  for 
building  stone  and  gravel  Co.  roads  as  follows  :  Keans- 
burg  and  Keyport  road,  70  cts.  per  sq.  yd.,  to  P.  F. 
Shanley,  Jersey  City ;  total  cost,  $5,248.  Manalapaa 
and  Freehold  road,  79  cts.  per  sq.  yd.,  to  Charles  Le- 
compt;   total  cost,  $23,005. 

'CamdCTi,  N.  J. — Local  press  reports  state  that  the 
Vulcanite  Paving  Co.  has  secured  the  contract  to  pave 
with  asphalt  on  portions  of  Front  from  Federal  to- 
George  Sts. ;  5th,  4th,  Arch  from  2d  to  .^d  and  4th 
to  5th  Sts.  and  Penn  St.,  at  $1.84  per  sq.  yd.,  and  to 
pave  with  Belgian  block  on  portions  of  Front,  from. 
Market  to  State,  Arch  from  Demware  Ave.  to  2d  St. 
and  the  W.  side  of  Delaware  Ave.,  at  $2.69  per  sq.  yd. 
Wm.  H.  Sherman,  33  Haddon  Ave.,  is  reported  to  have- 
received  the  contract  to  pave  with  Belgian  block  on 
Grant  St.,  at  $1.65  per  sq.  yd.  It  Is  reported  that  the 
total  cost  of  this  work  will  amount  to  about  $100,000. 

*Mt.  Bolly,  N.  J. — John  E.  Darnell,  of  Masonvllle, 
DIr,  Co.  Bd.  Freeholders,  writes  that  J.  R.  Shanley,. 
of  Jersey  City,  has  secured  the  contract  for  construct- 
ing 2Vi  miles  of  macadam  road  from  Beverly  to 
Bridgeboro,   for   $15,692    (bids  opened  June  20). 

Montvale,  ST.  J. — Press  reports  state  that  bids  will 
be  received  June  30  for  $15,000  macadam  Irands. 

'Buffalo,  N.  Y. — The  Eastern  Construction  Co.,  of 
Brooklyn,  is  stated  to  have  received  the  contract  to- 
pave  a  portion  of  Lord  St.  at  $13,343. 

Bids  are  wanted  July  2  for  repairing  all  asphalt 
pavement  on  streets  in  said  city  (excepting  those  upon 
which  the  guarantee  for  maintenance  lias  not  expired; 
and  those  beyond  repair).  Francis  G.  Ward,  Comr. 
Pub.   Wks. 

•Rochester,  N.  Y. — The  Rochester  Vulcanite  Pave- 
ment Co.,  of  Rochester,  is  reported  to  have  secured: 
the  contract  to  pave  a  portion  of  Central  Ave.,  at  $12,- 
897. 

Newburgh,  N.  Y. — Bids  will  be  received  June  30  by 
the  Co.  Bd.  of  Superv.  for  improving  the  following 
public  highways  In  Orange  Co. :  Newburgh-Campbell, 
length  aljout  13  miles,  and  Chester-Valls  Gate,  length: 
about  11  miles.     Geo.  Moshier,  Chmn. 

Cobleskill,  N.  Y. — Engr.  Bowdltch  estimates  the  cost 
of  macadamizing  the  village  streets  at  $45,556.  This 
includes  a  complete  system  of  drainage,  which  was 
deemed  necessary,  at  a  cost  of  $12,232. 

New  York.  N.  Y. — The  Bd.  of  Estimate  has  adopted 
a  resolution  apportioning  among  the  several  boroughs, 
as  follows,  the  $3,100,000  corporate  stock  authorized' 
to  be  issued  for  the  paving  of  streets  and  avenues  In 
the  city:  Manhattan,  $955,000;  Brooklyn,  $1,640,000;. 
The  Bronx,  $276,000 ;  Queens,  $148,900,  and  Rich- 
mond, $128,300.  The  resolution  also  apportioned  aa 
follows  the  $535,000  left  out  of  the  previous  appro- 
priation :  Manhattan,  $174,000-  Brooklyn,  $278,400; 
The  Bronx,  $34,800 ;  Queens,  $26,100,  and  Richmond, 
$21,700. 

Bids  will  be  received  June  30  by  Jacob  A.  Cantor,. 
Boro.  Pres.,  for  regulating  and  repairing  with  asphalt 
and  asphalt  block  portions  of  numerous  streets.  En- 
gineer's estimate,  177,670  sq.  yds.  asphalt  pavement, 
including  binder  course :  152,700  sq.  yds.  old  stone 
pavement,  relald  as  foundation  or  In  approaches,  etc. ; 
15,680  sq.  yds.  asphalt  block  pavement,  6,485  cu.  yds. 
concrete,  81,546  lln.  ft.  new  curbstone,  furnished  and* 
set;  11,990  lln.  ft.  old  curbstone,  redressed,  rejolnted 
and  reset,  etc.  Also  July  7  for  furnishing  material 
and  extending  2d  section  of  Riverside  Drive  from 
13oth  to  145th  Sts..  work  to  include  among  other 
Items  118,000  cu.  yds.  earth  excavation  for  walls, 
etc. ;  8,000  cu.  yds.  loose  rock  and  2.500  cu.  yds. 
rock  excavation,  416,000  cu.  yds.  filling  behind  walls, 
for  park  slopes,  etc. ;  36,500  cu.  yds.  concrete,  Im 
walls,  arches  and  foundation ;  46.000  cu.  yds.  rubble 
backing,  96,500  cu.  ft.  hammer-dressed  granite  for 
copings,  mouldings,  bridge  piers,  etc. :  35,000  sq.  yds. 
telford  macadam  roadway,  12,000  sq.  yds.  cement 
walk,  granitoid  flhlsb  ;  2,433  lln.  ft.  brick  sewer.  787 
lln.  ft.  circular  brick  sewer,  30  lln.  ft.  circular  brick 
outlet  sewer,  3,877  Un.  ft.  salt-glazed  vitrified  stone- 
ware pipe  drain,  440  lln.  ft.  salt-glazed  vitrified  stone- 
ware pipe  sewer,  190  tons  straight  water  pipe,  8  tons 
branches  and  special  water  pipe  castings.  4,500  Un. 
ft.  6  and  12-ln.  water  pipe,  5,200  ft.  multiple  4  duct 
and  21.000  ft.  single  duct  vitrified  clay  conduits,  etc. 

Bids  will  be  received  July  1  by  Louis  F.  Haffen,. 
Pres.  Boro.  Bronx,  for  regulating,  grading,  curblug, 
flagging  and  paving  with  asphalt  and  asphalt  block 
portions  of  numerous  streets.  Engineer's  estimate, 
13,950  cu.  yds.  earth  excavation.  26,000  cu.  yds.  rock 
excavation,  3.610  sq.  yds.  asphalt  pavement,  34,300 
sq.  yds.  asphalt  block  pavement,  46,230  sq.  ft.  flag- 
ging, etc. 

Bids  will  be  received  July  2  by  the  Bd.  of  Park 
Comrs.  for  furnishing  and  laying  asphalt  roadway 
on  concrete  foundation  over  rustic  Iwldge,  Highland: 
Park..   Wm.   R.  Wilicox,  Chmn. 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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JteMe.  A'.  J". — Bids  will  be  received  June  30  by  K. 
S.  PDtnam,  Clt;  Chamberlain,  for  fi)Ali'2  paring 
innds. 

*/tkoea,  X.  Y. — E.  F.  McGreevy  is  reported  to  have 
secured  the  contract  to  pave  with  macadam  on  por- 
tions of  Humboldt.  W.  Port  and  \V.  Seneca  Sts..  lu  all 
about  5,6*0  fl.  The  total  cost  being  $8,84t>  In  all : 
also  the  contract  for  paring  with  brick  on  portions  of 
South  tienera,  lioga  and  Huestis  Sts.,  requiring  In 
all  about  1.233  ft.     Total  cost,  »12,247. 

UatKburg,  X.  Y. — It  is  stated  that  the  Village  Trus. 
have  rejected  all  bids  recently  received  for  macadam- 
lilDg  portions  of  Lake,  Main  and  Union  Sts. 

8prQcu»t,  y.  r. — F.  J.  Baker  &  Co.,  of  Syracuse,  is 
rmorted  to  hare  submitted  the  lowest  bid  for  paving 
with  Syracuse  brick  on  portions  of  Syracuse  and  Fa- 
yette Sts.,  at  J17.002,  and  J.  \V.  Bustiu,  403  \V.  Onon- 
daga Se..  with  Johnsonburg  block,  at  *18.043. 

It  is  stated  that  the  paving  with  asphalt  or  brick 
on  portions  of  Wolf  and  Van  Kensselaer  Sts.  is  under 
consideration. 

*Scheneciadu,  S.  Y. — The  ScheTiectady  Contracting 
Co.  Is  reported  to  have  secured  the  contract  to  grade, 
curb  and  pave  a  portion  of  McClellan  St.  at  $52,890. 

Brooklyn.  S.  Y. — Bids  for  a  large  number  of  con- 
tracts for  pavlne  were  received  by  J.  Edw.  Swanstrom. 
Boro.  I'res..  on  June  13.  For  asphalt  paving.  Cranford 
Co..  215  Montague  St..  were  lowest  for  17  contracts, 
aggregating  $5S>4.2S6 ;  the  Brooklyn  Alcatraz  Asphalt 
Co..  3d  Avf.  and  3d  St..  for  5  contracts,  aggregating 
«162.537  ;  Interstate  Favlng  Co.,  44  Court  St.,  for  1 
contract,  amounting  to  |I161,818 :  the  Eastern  Ber- 
mndex  Asph.  Pavg.  Co.,  26  Court  St..  for  3  contracts, 
aggregating  $11U,129.  For  asphalt  block  paving.  Con- 
tinental Pave.  Co.,  32  Bway.,  N.  Y.  City,  was  lowest 
for  contract  involving  19,480  sq.  yds,  at  $1.78:  total, 
*62,418.  For  two  contracts  involving  16,634  sq.  yds. 
granite  block  pavt.  and  1  contract  for  3,480  sq.  yds. 
Medina  sandstone.  J.  Chas.  Wechsler,  309  Bway.,  N.  T. 
City,  was  lowest  bidder,  at  S2.40  and  S2.70  for  the 
granite  pavt.  and  $3  for  the  Medina  ;  total  of  all  three, 
$87,011.  It  will  only  be  possible  to  give  at  this  time 
the  following  detailed  bids,  the  first  two  for  asphalt  on 
a  concrete  foundation  and  the  latter  two  for  asphalt 
largely  on  the  present  pavt.  as  foundation — a,  Cran- 
ford Co. :  6,  Uvalde  Asph.  Pavg.  Co.,  1  Bway.,  N.  Y. 
City ;  c,  the  Bklyn.  Alcatraz  Asph.  Co. :  d.  Eastern 
Bermndez  Asph.  Pavg.  Co. :  e.  Interstate  Pavg.  Co. : 
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Adelpbi  St. 

20.210     140    3,360  8,630  2,050  53 

« $1.23  J0.35  ?5.00  *0.80  *0.3o  $15.    $50,124 

b 1.35       .30     6.00       .95  .40  18.      57,458 

C 1.32       .35     5.50       .85  .35  15.      54,054 

Carroll  St. 

15.280     130    2.610  8.680  580  40 

A $1.35  $0.40  $6.00  $0.90  $0.40  $18.    $45,104 

o 1.30       .35     5.50       .85  .35  15.      42,446 

0 1.28       .35     5.50       .85  .35  15.      42,140 

Arlon  Place. 

19,620  1,800  3,000  9,050  1,360  57 

« $1.29  $0.33  $5.60  $0.85  $0.35  $15.    $51,763 

i 1.30       .35     5.50       .85  .35  15.      51,660 

Bushwlck  Ave. 

67,020  20,050  7.530  23.100  2,600  151 

i $1.40  $0.40  $5.50  $0.85  $0.35  $15.  $166,073 

« 1,38       .40     5.47       .95  .35  15.    166,817 

« 1.10       .50     6.50     1.10  .50  16.    161,818 

'Elmira,  X.  T. — ^The  Bd.  of  Pub.  Wks.  is  reported  to 
nave  awarded  contracts  for  paving  as  follows :  To  the 
Warren-Quinlan  Co.,  Warren  Bldg.,  Rochester,  for  pav- 
ing with  asphalt  West  Water  St.,  about  10,000  sq.  yds., 
at  $2.20  a  aq.  yd.,  brick  to  be  placed  between  the  car 
tracks — total,  $25,201 ;  Church  St.,  about  10,280  sq. 
yds.,  at  $2.15  per  sq.  yd. — total,  $24,53.3.  For  paving 
with  brick  the  following  streets :  To  J.  E.  Rawlins, 
Park  PL,  about  7,«00  sq.  yds.,  at  $2.01  per  sq.  yd.. 
Porter  Van  Port  wlrecut  brick  to  be  used — total,  $18,- 
521 ;  John  Kelley,  West  Clinton  St.,  about  2,350  sq. 
yds.,  at  $1.97  per  yd.,  Darlington  wlrecut  block  to  be 
osed — total,  $5,830;  Costello  &  Neagle,  Elmlra,  South 
Main  St.,  3,900  sq.  yds.,  at  $1.97  per  yd.,  McMahon- 
Porter  wlrecut  brick — total,  $9,458. 

A'eir  York,  X.  T. — The  following  bids  for  regulat- 
ing and  paring  with  asphalt  block  on  a  concrete 
foundation  the  roadway  of  St.  Nicholas  Ave.  from 
124tb  to  155th  St.,  were  received  by  Jacob  A.  Cantor, 
Pres.  Manhattan  Boro.,  June  23 — a,  Hastings  Pave- 
ment Co.,  25  Broad  St. ;  b.  Continental  Asphalt  Pav- 
ing Co.,  32  Bway. ;  c.  J.  L.  Robertson,  Baltimore,  Md.  : 
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« $1.89     $6.40     $1.00     $0.50     $0.35     $155,916 

» 1.86       7.00       1.12         .69         .45       160,517 

C 2.12       6.00  .99  .49  .50       164,971 

Oreentboro,  X.  O. — The  Co.  Bd.  of  Highway  Comrs. 
!■  reported  to  be  contemplating  the  purchase  of  3  com- 
plete road  machinery  outfits. 

•A.  L.  Patterson  &  Co.,  Macon,  Ga.,  are  reported  to 
bare  aecored  the  contract  for  street  construction  at 
7  eta.  per  »q.  yd.  for  sub-grading,  and  54  cts.  per 
•q.  yd.  for  macadamizing.  This  contract,  it  Is  stated, 
calls  for  50,000  yds.  of  street  Improvement. 

Cinrintmll.  o. — The  Council  Is  reported  to  have 
authorized  the  Improving  of  Race  St  at  a  probable 
coat  of  ?51,0fKj. 

Bids  will  be  received  July  3  by  the  Bd.  of  Pub.  Ser- 
Tlce  for  furnishing  material  for  Improving  bv  grad- 
ing and  paving  with  brick  portions  of  Douglas  Allev 
and  construciing  retaining  walls;  also  repairing  by 
macadamizing  portions  of  Delhi  Ave.  Geo.  K 
Holmes,  Clk. 

•BowUng  Oreen,  O.— Ryan  &  Ryan  are  reported  to 
have  secured  the  contract  for  constructing  the  Snider, 
■Scott  and  Keeler  roads,  at  a  total  cost  of  $78,855. 

•Items 


Springfield,  O. — City  Engr.  Sleverling  estimates  the 
cost  of  paving  Lagonda  Ave.  at  $78,410. 

ManafieUI,  O. — The  City  Council  has  adopted  a  reso- 
lution directing  the  City  Engr.  to  prepare  plans  and 
profiles  for  the  Improvement  of  a  portion  of  Sherman 
Ave.  by  grading  and  paving  with  brick,  block  or 
asphalt  and  curbing  and  laying  sidewalks  of  either 
cement  or  flag  stone. 

Cleveland,  O. — Ordinances  have  been  adopted  in  the 
City  Council  authorizing  the  City  Engr.  to  prepare 
plans,  specifications  and  estimates  of  the  cost  of  grad- 
ing, curbing  and  paving  with  brick  on  portions  of  sev- 
eral streets. 

Canonaburg,  Pa. — Bids  are  wanted  July  6  for  paving 
about  3U.  miles  of  streets,  as  advertised  in  The  Engi- 
neering Record. 

Johnstown,  Pa. — See  "Electric  Railways." 

Shenandoah.  Pa.— P.  W.  Blerston,  Town  Clk.,  writes 
that  it  is  proposed  to  pave  6  squares  with  brick,  at  a 
cost  of  $12,000. 

Uerono,  Pa. — Bids  will  be  received  July  8  by  the 
Street  Com.  lor  grading,  curbing  and  paving  with 
brick,  on  Front  St..  approximately  11,800  sq.  yds. 
Frease  &  Sperling,  Boro.  Regulators,  Carl  Bldg.,  Wil- 
kinsburg.  Pa. 

Harrisburg,  Pa. — According  to  local  press  reports 
the  Warren-Quinlan  Asphalt  Co.,  of  Rochester,  N.  Y., 
submitted  the  lowest  bids  for  paving  with  sheet 
asphalt  on  portions  of  Washington,  Chestnut,  Pine, 
South  and  State  Sts.,  from  Front  to  3d,  and  from 
4th  to  the  Pennsylvania  R.  H.,  at  $1.72i/2  per  sq.  yd. 
The  Barber  Asphalt  Paving  Co.,  N.  Y.  City,  is  re- 
ported to  have  submitted  the  lowest  bid  lor  paving 
State  St.,  from  13th  St.  to  the  Eastern  city  line,  at 
$1.74  per  sq.  yd. 

Ingram,  Pd. — See  "Sewerage  and  Sewage  Disposal." 

York,  Pa. — Mayor  Gibson  has  signed  the  ordinance 
providing  for  the  issue  of  $37,000  highway  improve- 
ment bonds. 

Providence,  R.  I. — Bids  will  be  received  July  8  by 
the  State  Bd.  of  Pub.  Roads  lor  constructing  sections 
of  State  highway  In  the  "following  Townships:  About 
5,280  ft.  In  Hopkinton  and  Richmond,  5,280  ft.  in 
East  Greenwich,  2,640  ft.  In  Warwick,  2,640  ft.  In 
Coventrv,  2,640  ft.  in  Little  Compton,  4,250  ft.  In 
Bristol,  and  5,280  ft.  in  Warren.  John  H.  Edwards, 
Chmn. 

*Sevierville,  Tenn. — I.  M.  Llndsey,  Chmn.  Co. 
Comrs.,  writes  that  R.  L.  Peters,  of  Knoxville,  has 
secured  the  contract  for  rebuilding  Sevierville  pike,  a 
distance  of  about  12  miles,  lor  $16,000. 

Texarkana,  Tex. — The  City  Council  has  ordered 
paving  with  brick  on  a  portion  of  State  St.  and  grad- 
ing and  graveling  portions  ol  Maple  and  Broad  Sts. 

San  Antonio,  Tex. — Bexar  County  voted  on  June  16 
to  issue  $500,000  bonds  lor  macadamizing  county 
roads.     Robt.  Green,   Co.  Judge. 

Houston,  Tex. — Bids  will  be  received  July  20  by  D. 
D.  Bryan,  City  Secy.,  for  paving  with  either  brick, 
asphalt  or  gravel  on  portions  of  Runnels  St.  F.  L. 
Dormant,  City  Engr. 

Seattle,  Wash. — C.  J.  Erickson,  of  Seattle',  is  re- 
ported to  have  submitted  the  lowest  bid  lor  regrading 
Pike  St.,  at  $24,872. 

*La  Crosse,  Wis. — John  VoUmar,  Secy.  Pub.  Wks., 
writes  that  Wooley  &  Hanson,  ol  La  Crosse,  have 
secured  the  contract  for  brick  pavement  with  cement 
filler  on  portions  ol  3d  and  5th  Sts.  (bids  opened  June 
20),  lor  $32,357.  The  Northwestern  Constr.  Co.,  ol 
La  Crosse,  also  submitted  a  bid  lor  $36,400. 

Ashland,  Wis. — Bids  will  be  received  by  the  Bd.  ol 
Pub.  Wks.  July  13  lor  15,000  sq.  yds.  asphalt  paving, 
and  on  July  15  lor  12,000  sq.  yds.  macadam,  8,000 
lln.  It.  curb  and  1,500  Iln.  It.  storm  sewer.  M.  T. 
Dozer,  City  Engr. 

♦The  Barber  Asphalt  Paving  Co.,  N.  Y.  City,  la  re- 
ported to  have  secured  the  contract  to  pave  portions 
of  Second  Ave.,  at  a  total  cost  ol  about  $34,000. 

•T.  J.  McGrath,  ol  Green  Bay,  Is  stated  to  have 
received  the  contract  to  macadamize  portions  ol  2d, 
4th  and  9th  Aves.,  at  a  total  cost  of  $12,295. 

Wentworth,  X.  S. — It  Is  stated  that  the  Co.  Council 
has  decided  to  build  a  system  of  roads,  in  all  about 
170  miles,  at  a  probable  cost  ol  $100,000. 

Calgary,  Alberta,  S.  W.  Ter. — T.  W.  Thorold,  City 
Engr.,  writes  that  bids  will  soon  be  asked  lor  40,000 
sq.  yds.  concrete  sidewalks ;  also  for  a  steel  water 
tower,  capacity  100,000   (Imp.)   gals. 

'London,  Ont. — The  Warren  Bros.  Co.,  N.  Y.  City, 
N.  Y.,  Is  stated  to  have  secured  the  contract  to  pave 
on  a  portion  of  York  St.,  at  $12,855. 

Montreal,  Que. — The  Finance  Com.  has  appropriated 
$26,200  for  street  paving  as  follows :  Notre  Dame  St. 
east,  $10,400 ;  Roy  St.,  $4,800 ;  part  of  Visitation  St., 
$7,000;  Notre  Dame  west,  $4,000. 

POWER  PLANTS,  GAS  AND   El  cCTRICITY. 

Ozark,  Ala. — Bids  are  wanted  by  Marlon  McDon- 
ald, Supt  Water  Wks.,  for  the  construction  of  an 
electric  light  plant,  to  cost  about  $8,000.  Bids  will 
he  received  for  the  entire  contract,  or  lor  all  mate- 
rial at  a  specified  price  for  the  city  to  Install. 

Supai,  Ariz. — J.  B.  Glrand,  of  Supal,  Engr.  In 
Charge,  writes  that  the  United  Gold  &  Platinum 
Mines  Co.  Is  to  construct  a  power  plant  here. 

San  Francisco,  Cal. — The  California  Power  &  Devel- 
opment Co.  has  been  Incorporated  to  supply  certain 
sections  of  the  State  with  electrical  and  water  power : 
capital,  $2,000,000.  Directors:  K.  H.  Plate,  of  San 
Jose ;  J.  1.  Hohn.  of  Oakland  ;  R.  E.  Fllcher,  of  San 
Francisco,  and  others. 

Corona,  Cut. — M.  W.  FIndlay  Is  stated  to  have 
petitioned  the  City  Trus.  lor  a  lranchl.se  lor  a  gas 
plant,  and  F.  C.  Cooper  has  petitioned  for  a  Iran- 
chlse  lor  an  electric  light  and  power  plant. 

Trinidad,  Colo. — See  "Electric  Railways."   ' 
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Olenifood  Springs,  Colo. — The  Colorado  Power  & 
Irrigation  Co.  has  been  Incorporated  with  a  capital 
of  $3,000,000.  It  will  receive  its  power  from  Sho- 
shone Falls,  9  miles  east  ol  (Jlenwood  Springs,  and 
e.xpects  to  secure  40.000-H.-1'.  .\t  first  power  will  be 
supplied  to  Leadvllle,  Aspen  and  the  surrounding 
towns,  but  later  power  will  be  transmitted  to  Den- 
ver. Incorporators  :  Albert  Sherwln.  Leadvllle  ;  J,  R. 
De'  Remer  and  B.  E.  Lucas,  ol  Glenwood  Springs. 

New  London,  Conn. — A  bill  has  been  passed  In 
Legislature  authorizing  the  New  London  Gas  &  Elec- 
tric Co.  to  Issue  bonds  to  the  amount  ol  $750,000. 

Xew  Milford,  Ciinn. — A  bill  has  been  passed  In 
Legislature  authorizing  the  New  Millord  I'ower  Co. 
to  erect  a  dam  at  Gaylord's  Bridge  on  Housatonic 
River. 

Sandersville.  Oa. — It  Is  stated  that  bids  are  wanted 
July  1  lor  $37,000  electric  light  and  water  works 
bonds.     W.  A.   Bell,   City  Clk. 

Griffin,  Oa. — The  citizens  are  stated  to  have  voted 
June  10  to  Issue  $100,000  bonds  for  lights,  water  and 
sewerage. 

Sand  Point,  Idaho. — The  Sand  Point  Electric  Co. 
Is  reported  incorporated,  with  a  capital  ol  $25,000, 
by  T.  C.  Marshall,  R.  G.  Rowland  and  M.  R.  Ruther- 
lord,  to  construct  an  electric  light  plant  at  Sand 
Point.  The  company  Is  reported  to  have  recently  se- 
cured a  Iranchlse  to  Install  water  works. 

'Oalesburg,  III. — W.  H.  Schott,  ol  Chicago,  is  stat- 
ed to  have  secured  the  contract  lor  constructing  the 
heating  plant  lor  Wm.  McKInley,  work  to  be  com- 
pleted Oct.   15. 

Alton,  III. — This  city  Is  preparing  to  relet  the  city 
lighting  contract  lor  another  year,  the  contract  with 
the  Alton  Ky.,  Gas  &  Electric  Co.  having  expired.  It 
Is  proposed  to  install  a  system  ol  incandescent  arc 
lights  to  take  the  place  ol  the  present  open  arc  sys- 
tem. 

Cherry  Valley,  III. — It  Is  reported  that  C.  K.  Luh- 
man  contemplates  constructing  an  electric  light  plant. 

Bedford,  Ind. — It  is  stated  that  the  Bedford  Elec- 
tric Light  &  Power  Co.  contemplates  extensive  Im- 
provements. 

Anderson,  Ind. — Engineer  Edgar  R.  Vincent,  of 
Indianapolis,  writes  that  bids  will  be  received  on  July 
10  by  the  Home  Htg.  Co.  (C.  K.  McCulIough,  Secy..  An- 
derson) for  a  heating  plant,  to  cost  from  $20,000  to 
$25,000. 

Des  Moines,  la. — Local  press  reports  state  that  the 
Edison  Electric  Light  Co.  is  having  plans  prepared  for 
an  extension  to  the  east  wing  ol  the  Center  St.  dam  ; 
probable  cost  of  work,  $50,000. 

Wichita,  Kan. — See   "Electric  Railways." 

Horton,  Kan. — The  Horton  Water  &  Light  Co.,  of 
Horton,  has  been  incorporated,  with  a  capital  ol 
$60,000. 

Ft.  Leavenworth,  Kan. — Maj.  D.  E.  McCarthy,  Q. 
M.,  U.  S.  A.,  writes  that  Gilbert  Wilkes  &  Co.,  of 
Denver,  Colo.,  bid  for  constructing  the  electric  light- 
ing system  at  Ft.  Leavenworth  (opened  June  6)  $30,- 
400. 

Jackson,  Ky.—The  Jackson  Electric  Light  &  Power 
Co.  is  stated  to  have  secured  a  charter  to  build, 
equip,  maintain  and  operate  an  electric  plant  to  fur- 
nish electric  light  In  Breathitt  Co.,  Ky.,  and  other 
places ;  capital,  $25,000.  Incorporators :  Louis  B. 
Dalley,  M.  Mitchell,  and  others,  all  of  Jersey  City, 
N.   J. 

Boston,  Mass. — Penal  Comr.  John  B.  Martin  opened 
the  following  bids  June  24  for  a  complete  electrical 
plant  lor  the  new  House  ol  Correction  at  Deer  Island, 
Boston  Harbor :  A.  L.  I'lcard,  $29,997  ;  Clark  &  Mills 
Electric  Co.,  $28,9.S5 ;  Lord  Electric  Co..  $25.:j50 ; 
Erickson  Electric  Equipment  Co.,  $23,386;  Thos.  W. 
Byrne,  $27,420,  and  Edwin  C.  Lewis,  $23,336.  Bid- 
ders all  ol  Boston.  For  3  horizontal  tubular  boilers 
lor  same  building,  Roberts  Iron  Wks.,  Cambridge,  bid 
$3,550,  and  Hodge  Boiler  Wks.,  72  Mason  Bldg., 
$3,586. 

Greenfield,  Mass. — The  Greenfield  Electric  Light  & 
Power  Co.  is  state'd  to  have  purchased  water  power 
at  Gardner  Falls,  and  will  expend. about  $75,000  in 
the   construction  ol  a   dam,  canal   and  power  plant. 

Boyne.  Mich. — E.  A.  Stowe  and  C.  C.  Follmer,  of 
Grand  Rapids,  are  reported  Interested  in  the  construc- 
tion of  an  electric  light  and  power  plant  at  Boyne. 

Ontonagon,  Mich. — The  Diamond  Match  Co.  will 
install  an  electric  light  plant. 

Alpena,  Mich. — Geo.  P.  Smith,  of  Syracuse,  Is  re- 
ported Interested  in  the  construction  of  a  power 
plant  on  Thunder  Bay  River. 

Houghton,  Mich. — The  Iloui?liton  County  Gas  Co.  Is 
stated  to  have  secured  franchises  In  Hancock,  Red 
Jacket  and  other  villages.  The  main  gas  plant  will  be 
constructed  at  Lake  Linden. 

St.  Charles,  Minn. — The  lowest  bid  opened  on  June 
16  for  constructing  the  electric  light  plant  Is  stated 
to  have  been  submitted  by  the  American  Electric  Co., 
of  St.  Paul,  for  $9,990.  The  Ft.  Wayne  Electric  Co., 
of  Ft.  Wayne,  submitted  the  lowest  bid  for  electric 
machinery  alone,  at  $6,495. 

Fertile,  Minn. — G.  Kronschnabel  is  stated  to  have 
secured  a  20-yr.  franchise  to  operate  an  electric  light 
plant. 

Missoula,  Mont. — The  Missoula  Light  &  Water  Co. 
has  been  Incorporated,  with  a  capital  of  $400,000,  to 
acquire,  construct,  equip  and  operate  water  works, 
electric  light  plants,  etc.,  In  Montana.  Incorporat- 
ors :  Jos.  Simon,  John  M.  Gearin  and  F.  R.  Olin. 

Xeu-ark,  N.  J. — Bids  for  lighting  the  city  with 
electric  lamps  for  2  and  5  yrs.  were  received  from 
the  United  Electric  Co.  on  June  18  by  the  Bd.  of 
Wks.  The  company  offered  to  furnish  the  standard 
type  ol  open  lamps,  such  as  now  prevails,  for  2  yrs. 
for  $98.55  per  lamp,  and  the  more  modern  type'  of 
closed  lamps  for  5  yrs.  at  $93  ea. 

Tuckerton,  X.  J. — The  Tuckertoh  Gas  Co.,  of  Tuck- 
erton,  has  been  incorporated,  with  a  capital  of  $25,- 
000,  by  F.  R.  Austin,  W.  C.  Sawyer.  John  H.  Webb, 
and  others. 
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Niagara  Fall)),  y.  Y. — A  press  report  states  that 
bids  are  wanted  by  the  Toronto  &  Niagara  Power  Co. 
for  a  power  wheel  pit.  It  will  be  480  ft.  long,  180 
ft.  deep,  and  :;7  ft.  wide,  cut  through  solid  rock.  It 
will   cost  about  $1,250,000,  and  will  develop  225,000- 

*  Brooklyn,  N.  Y. — Abr.  L.  Saruya,  1080  Lexington 
Ave.,  N.  Y.  tUty,  has  secured  the  contract  for  Install- 
ing electric  light  wiring,  flxtures  and  electric  bell  sys- 
tem in  School  No.  2,  Boro.  Brooklyn,  for  $4,874  (bids 
opened  June  22). 

Penn  Yan,  N.  Y. — The  Village  Trus.  are  reported  to 
be  considering  the  question  of  Installing  an  electric 
light  plant. 

Troy,  N.  V.— The  Rensselaer  Co.  Bd.  of  Superv.  is 
reported  to  be  considering  the  question  of  installing 
an  electric  plant  to  light  the  county  buildings. 

Pulaski,  N.  Y. — H.  M.  Wlstler,  of  Chicago,  111., 
Pres.  Yaryan  Construction  Co.,  is  reported  Interested 
In  the  construction  of  a  hot-water  heating  plant  in 
Pulaski.  He  proposes  organizing  a  stock  company  of 
local  capitalists. 

Lexington,  N.  C. — The  Lexington  Water  &  I/lght 
Co.,  of  Lexington,  N.  C.,  has  been  Incorporated  to 
construct,  operate  and  own  water  works,  electric 
light,  telephone,  electric  railway,  power  plants,  gen- 
erate and  transmit  steam,  water  and  lights  and  sell 
the  products  of  Ice  factories,  refrigerator  plants,  etc.  ; 
capital,  $75,000.  Incorporators :  W.  G.  Perry,  J.  B. 
Smith  and  U.  L.  Burkhead,  of  Lexington,  and  F.  W. 
Siebert,   of   Waterbury,   Conn. 

Cleveland,  O. — The  Council  Finance  Com.  has  ap- 
proved the  ordinance  requesting  the  Bd.  of  Pub.  Ser- 
vice to  prepare  plans  and  estimates  for  a  municipal 
electric  lighting  plant.  The  ordinance  appropriates 
a  sum  not  to  exceed  $5,000  to  pay  the  cost  of  pre- 
liminary work.  « 

Portsmouth,  O. — L.  E.  Smith  and  others  are  stated 
to  have  petitioned  for  a  franchise  for  a  lighting  plant. 

Portland.  Ore. — It  is  stated  that  the  Portland  Gen- 
eral Electric  Co.  will  expend  about  $250,000  in  im- 
provements. 

*l  e'nnr"  Pa. — The  Edison  Co.  has  secured  the  con- 
tract for  lighting  the  city  for  10  years  at  $79.92  per 
\iint  •■••r  year  lor  arc  lights  and  $16.80  for  incan- 
descents. 

San  Antonio,  Tex. — W.  H.  Weiss  has  petitioned  the 
City  Council  for  a  franchise  for  an  electric  light  plant. 

Kyle,  Tex. — T.  C  .Johnson,  of  San  Marcos,  writes 
that  it  is  proposed  to  construct  an  electric  light  plant, 
to  light  oil  mill  property. 

Petersburg,  Va. — It  is  stated  that  the  Virginia 
Passenger  &  Power  Co.  will  build  a  dam  across  Ap- 
pomattox River  west  of  the  dam  above  Ferndale 
Park :  it  will  be  1,360  ft.  long.  75  ft.  wide  at  bot- 
tom, 50  ft.  wide  at  top,  and  75  ft.   high. 

Spokane,  Wash. — Press  reports  state  that  the  Wash- 
iugton  Water  Power  Co.  will  construct  an  electric 
plant  at  Post  Falls,  to  cost  $500,000. 

Wheeling,  W.  Va. — Walter  Worls,  City  Clk.,  writes 
that  the  city  Is  getting  prices  on  a  water  gas  plant, 
to  be  installed  in  place  of  present  works. 

Onalaska.  Wis. — The  City  Council  has  granted  the 
La  Crosse  Gas  &  Electric  Co.  a  franchise  to  install  an 
electric   lighting  system   In  Onalaska. 

Fox  Lake,  Wis. — W.  F.  O'Connell,  Village  Clk., 
writes  that  it  was  voted  June  20  to  issue  $7,000 
bonds  for  a  gas  plant. 

Independence,  Wis. — The  Village  of  Independence 
will  receive  bids  July  14  tor  constructing  a  complete 
electric  light  building,  pole  line,  70-11. -P.  boiler  and 
engine  and  40-Kw.  dynamo  and  switchboard. 

Monterey,  Mex. — It  is  reported  that  the  Monterey 
Electric  Light  Co.  will  expend  about  $150,000  In  Im- 
provements. 

ELECTRIC  RAILWAYS. 

Haynesmlle,  Ala. — The  Ilaynesville  Ry.  Co.  has 
filed  articles  of  Incorporation,  with  a  capital  of  $75,- 
000,  to  build  a  railway  fiom  Haynesvllle  to  Morgan- 
ville. 

Trinidad,  Colo. — TJie  City  Council  has  granted  a 
franchise  for  the  construction  of  a  street  railway 
and  lighting  plant  to  Frank  P.  Read,  of  St.  Louis, 
Mo.  It  Is  planned  to  construct  5'/:  miles  of  track  In 
the  city  and  to  connect  Sopris  and  Starkville  and 
other  coal  camps  in  the  vicinity,  making  a  total  of 
12  miles  of  track  for  the  first   division. 

Hartford,  Conn. — The  Legislature  has  passed  a 
resoiutiiin  (hauKii.g  from  Enfleld  to  Hartford  the  cor- 
porate headquarters  of  the  Hartford  &  Springfield 
St.   Ry.   Co.,   and  granting  It   additional   franchises. 

Wallace,  Idaho. — The  City  Council  has  granted  to 
Herman  .1.  Rossi  and  associates  a  franchise  to  con- 
struct and  operate  an  electric  railway. 

Alton,  III. — The  Alton  Gas  &  Electric  Ky.  Co.  will 
construct  an  electric  railway  from  Alton  to  North 
Al'''>n.  a  distance  of  about  li '/_.  miles.  J.  F.  Porter, 
Pres. 

Boonville,  Ind. — The  Town  Board  has  granted  a 
franchise  to  tiie  ICvanHville,  lto:>nville  6c  it,)cKport 
Traction   Co. 

Indianapolis,  Ind. — The  Co.  Comrs.  have  granted  a 
franchise  to  the  Indianapolis-Northern  Traction  Co. 
to  enlci-  the  county  and  ci.y  ovim-  the  new  i'ollege 
Ave.  I'all  Cre<k  bridge.  In  consideration,  the  com- 
pany will  make  the  filled  approaclies  to  the  bridge, 
to  cost   $15,000 

The  Comrs.  of  Marlon  County  have  granted  a  fran- 
chise to  Chas.  L.  Henry.  Pres.  (Jlncinnati  &  Indian- 
apolis  Traction    Co.,   to  enter   the  county. 

New  Albany,  Ind. — The  LotilsviUe  &  Southern  Indi- 
ana Traction  Co.  has  been  Incorporated  to  construct 
and  maintain  street  and  interurl>an  railways  in  New 
Albany  and  Jeffersonville ;  i4'ngtli  of  electric  lines  to 
be  constructed,  200  miles.  Directors  ;  Sauiuel  Inaull, 
of  Chicago,  III.;  Jas.  W.  Dunbar  and  J.  ().  English, 
of  New  Albany,  and  others;  capital,  $:i,000.000. 
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r-^^!^'^!*!^',.  '?;ri^^^  International  Construction 
Co.,  of  Detroit,  Mich.,  is  stated  to  have  secured  the 
contract  for  constructing  the  Davenport  &  Suburban 
R.  R.,  for  about  $800,000. 

Wichita,  Kan. — A  charter  has  been  granted  to  the 
Arkansas    Valley    Interurban    Co.,   with    headquarters 

n  Wichita;  capital,  $1,000,000.  The  company  Is  to 
I"  ,,r."S,  ."Pf,™.',';  ""  electric  railway  from  Wichita 
to   Wlnfleld,    Wellington,    Arkansas   City,   and   furnish 

Ight  and  power  along  the  line.  Z.  T.  Daniel.  Ch 
hngr. 

South  Haven  Mich.~A  franchise  has  been  granted 
b-y  the  Town  Bd.  to  Geo.  E.  Bardeen  and  G.  \V.  Mer- 
riman,  for  an  electric  railway  through  the  township 
north  and  south.  The  construction  of  the  line  will 
begin  in  South  Haven  and  extend  to  Kalamazoo. 

Benton  Harbor,  Mich.— The  Chicago,  Michigan  & 
Indiana  Electric  Railway  Co.,  of  Benton  Harbor,  with 
a  capital  of  $.'!,000,000,  has  been  Incorporated  to  build 
an  electric  railway  from  Chicago  to  several  points  in 
Southwestern  Michigan. 

ji,?"?''i',  HH^-^'^^?  *^"7  Council  has  granted  the 
Biloxl  Electric  St.  Ry.  &  Power  Co.  an  amended  fran- 
chise, granting  the  company  permission  to  erect  poles 
and  wires  for  the  maintenance  of  an  electric  light 
plant. 

East  Las  Vegas,  N.  Jf.— The  Dlrs.  of  the  Las  Vegas 
&  Hot  Springs  Electric  Ry.,  Light  &  Power  Co.  are 
considering  a  proposition  from  the  city  to  extend  the 
electric  railway  completely  around  ihe  city. 

Alamagordo,  N.  if. — Local  capitalists  have  decided 
to  commence  in  the  near  future  the  building  and 
operation  of  an  electric  street  railway.  A.  S  Grelg 
of  Alamagordo,  is  reported  Interested. 

Las  Vegas,  N.  M. — The  Directors  of  the  Las  Vegas 
Electric  St.  Ry.  &  Power  Co.  are  stated  to  have  com- 
pleted arrangements  with  the  city  for  the  building 
of  5  additional  miles  of  electric  road  and  the  In- 
stallation of  a  new  electric  light  plant.  A.  H.  Dun- 
can, Pres.,   St.   Louis,  Mo. 

Owego,  N.  Y. — The  Binghamton  Ry.  Co.  has  secured 
a  franchise  In  Owego.  J.  P.  E.  Claik,  Gen.  Mgr., 
Binghamton. 

Islip,  N.  Y. — The  South  Shore  Traction  Co.  has  se- 
cured a  franchise  in  Islip.  The  company  now  has 
a  franchise  direct  from  the  Eastern  Brookhaven  line 
to  Nassau  County  with  the  exception  of  the  village  of 
Babylon. 

New  York,  N.  Y. — Bridge  Coair.  Llndenthal  is  stated 
to  have  selected  Henry  F.  Hornbostel,  63  William 
St.,  to  prepare  plans  for  the  railroad  terminal  at  the 
Manhattan  end  of  the  Brooklyn  Bridge. 

Lexington,  N.  C. — See  "Power  Plants,  Gas  and 
Electricity." 

Madisonville,  O. — The  Cincinnati  Traction  Co.  has 
secured  a  new  franchise  in  Madisonville.  W.  K. 
Schoepf,    Gen.    Mgr.,    Cincinnati. 

Enid,  Okla.  Ter. — The  Metropolitan  Ry.  Co.  has 
secured  a  charter  to  build  and  opecate  an  electric 
street  railway  at  Enid;  capital,  $600,000.  Directors: 
P.  J.  Goulding  and  L.  C.  West,  of  Kingfisher,  and 
others. 

McKeesport.  Pa. — The  McKeesport  St.  Ry.  Co.,  with 
a  capital  of  $42,000,  has  been  chartered  to  build  a 
7-mlle  line  between  McKeesport  and  Elizabeth.  T. 
C.  Jones,  Pres. 

Bethlehem,  Pa. — The  Hanover  Central  Electric  Ry. 
Co.  has  been  Incorporated  by  Clarence  A.  Wolle,  of 
Bethlehem  ;  Chas.  A.  Walbert,  of  Philadelphia,  and 
others,  to  construct  a  road.  8  miles  in  length,  from 
2d  and  Arch  Sts.,  Allen  Township,  to  Rlttersvllle, 
West   Bethlehem   and   Bethlehem ;    capital,    $48,000. 

Connellsrille.  Pa. — The  Pittsburg.  McKeesport  & 
Connellsvllle  St.  Ry.  Co.  has  prepared  plans  for  re- 
building the  suburban  division  of  the  road  and  the 
Improvement  of   Solsson   Park. 

Wayne.  Pa. — The  Radnor  Belt  Line  St.  Rv.  Co., 
capital. $30,000,  has  been  chartered  to  build  a"  5-mile 
line  from  Radnor  to  the  intersection  of  the  County 
Line  Road  and  Spring  Mill  Road.  W.  A.  Obdyke,  of 
Wayne,   Pres. 

Johnstown,  Pa. — The  Council  has  passed  on  second  - 
reading  the   ordinance  granting   the  Johnstown   Pass- 
enger  Ry.    Co.   the  right  to  double   track   Maple  Ave. 
The  company  must  pave  the  street  with  vitrified  brick 
and  keep  It  in  repair. 

Heaver  Falls.  Pa. — The  Loop  Electric  St.  Ry.  Co.. 
capital  $12,000,  has  been  chartered  to  build  a  2-mile 
line  connecting  the  7th  and  Sth  Ave.  lines  of  the 
Beaver  Valley  St.  Ry.  (^o.  via  Fetterman  Bridge  and 
College  Hill.     Wm.  R.  Wright,  of  Philadelphia,  Pres. 

Mcchanicsburg,  Pa. — The  Star  St.  Ry.  Co.,  which 
Is  to  build  an  electric  railway  between  Mechanics- 
burg  and  Mt.  Pleasant,  a  distance  of  5  miles,  has 
Issued  bonds  to  the  amount  of  $100,000. 

Philadelphia,  Pa. — The  Market  St.  Elevated 
Passenger  Ky.  Co..  with  $5,600,000  of  authorized 
capital  stock,  has  been  formed  by  consolidation  and 
merger  of  the  following  elevated  passenger  railway 
companies :  Market  St..  Germantown  Ave.,  Passyunk 
Ave..  Kidge  Ave.,  Frankford  Elevated  and  the  Broad 
St.  Subway  Ry.  Co.  The  companies  own  franchises 
granted   in  June,  1901. 

Lancaxtrr.  Pa. — The  Brandywlne  Electric  St.  Ry. 
Co.  has  decided  to  file  maps  of  exlensions  to  Down- 
ingtown   and    Lancaster  with   the  State  Dept. 

Boiling  Springs,  Pa, — A  company  has  been  formed 
to  build  an  electric  railway  from  Boiling  Springs  to 
Mt.  Holly  Springs,  a  distance  of  5  miles:  capital, 
$50,000.  Directors :  John  Grayblll,  Jacob  Foreman. 
and  others. 

West  Newton.  Pa. — The  West  Newton  Northern  Ry. 
has  been^  consolidated  with  the  Bellevernon-Mones- 
sen  line,  which  is  now  In  partial  operation.  The  line 
will  be  extended  from  Fayette  City  to  Penyopolis, 
Banning.  Jacob's  Creek.  Smithdale.  West  Newton.  Iler- 
mlnle  and   Irwin.      Surveys  have  been   begun. 

Elizabeth,  Pa. — The  Town  Council  has  granted  a 
franchise  to  We1)ster  &  West  Newton  St.  Ry.  The 
line  from  Webster  to  West  Newton  will  be  5  miles 
long,  with  a  branch  to  McKeesport. 


New  Brighton,  Pa. — The  Town  Council  has  pasaed 
the  ordinance  granting  a  franchise  to  the  Nortb 
Rochester  St.   Ry.   Co. 

Allentown,  Pa. — The  .\llentown  &  Reading  Trac- 
tion Co.  proposes  extending  its  main  line  from  Lyons 
to  Alburtis,  a  distance  of  about  12  miles. 

Chambcralmrg,  Pa.^Tbt  Supervisors  of  Quincr 
township  have  granted  the  Cbamberaburg  &  Gettys- 
burg Electric  Ry.  a  franchise,  as  have  also  the  i*uper- 
vlsors  of  Washington  Township  and  Greene  Town- 
ship. 

Harrisburg,  Pa. — The  Harrlsburg  &  Lewlsberry  St. 
Ry.  Co.,  which  has  been  organized  to  build  an  elec- 
tric railway  from  New  Cumberland  to  Lewlsberry  and 
Silver  Lake,  a  distance  of  8  miles,  has  Issued  bonds 
to  the  amount  of  $100,000  and  stock  to  the  amount 
of  $50,000. 

Pawtucket.  R.  I. — A  correspondent  writes  that  the 
Rhode  Island  Co.  will  expend  In  the  Spring  of  1904 
about  $1,000,000  In  improvements.  Fred.  Busbneil, 
Ch.  Engr.,  170  Westminster  St.,  I'rovldence. 

Beaumont,  Tex. — The  City  Council  has  granted  a 
franchise  to  the  Beaumont  Traction  Co.  to  construct 
the  Liberty-Magnolia  l.,oop ;  also  a  franchise  to  ex- 
tend Its  line  on  Calder  Ave.,  and  to  construct  a  loop 
on   Sth   St. 

Orafton,  W.  Va. — The  Grafton  St.  By.  Co.  has  been 
Incorporated,  with  a  capital  of  $50,000,  to  build  an 
electric   railway   here. 

Niw  Cumberland,  W.  Va. — The  Comrs.  of  Hancock 
County  have  granted  Jas.  McDonald  and  C.  A.  Smith 
a-  franchise  for  an  electric  railway  from  Chester,  W. 
Va.,  to  Congo,  W.  Va. 

Shawano,  Wis. — The  Shawano  A  Green  Bay  Trac- 
tion Co.  is  reported  organized,  and  has  secured  fran- 
chises through  every  town  between  Shawano  and 
Green  Bay,  a  distance  of  40  miles. 

Edgerton,  Wis. — The  City  Council  has  granted  the 
Janesville  Traction  Co.  a  franchise  for  an  electric 
railway   through   the  city. 

Sheboygan,  Wis. — The  Sheboygan  &  Calumet  Kt. 
&  Electric  Co.  has  been  organized  to  build  an  electric 
railway  to   Chilton. 

Pratt,  Wis. — The  Superior  &  Southeastern  Ry.  Co.. 
with  a  capital  of  $50,000,  has  been  Incorporated  to 
build  a  road  from  Pratt  to  a  junction  with  the  Chip- 
pewa Valley  &  Northwestern  Road,  60  miles.  Incor- 
porators :  John  E.  Glover  and  L.  A  Baker,  New  Rich- 
mond, and  H.  C.  Baker,  Hudson. 

Honolulu,  Hairaii. — The  Pub.  Wks.  Dept.  Is  stated 
to  have  approved  the  plans  of  the  Rapid  Transit  Co. 
for  its  proposed  street  car  route  along  the  water 
front. 

RAILROADS. 

Huntsville,  .4(a. — It  is  reported  that  the  Huntsvliie 
&  Birmingham  R.  R.  Co.  will  construct  a  railroad  from 
Iluntsville  to  Birmingham  ;  probable  cost  of  construc- 
tion $2,000,000. 

Ft.  Smith,  Ark.— The  Ft.  Smith,  Blackwell,  Welling- 
ton &  Northwestern  R.  R.  Co.  has  been  incorporated, 
to  construct  a  line  from  Ft.  Smith,  Ark.,  through 
Cherokee  and  Creek  nations  to  Cleveland,  Okla.  if., 
and  through  Osage  and  Ponca  Reservations  to  Wel- 
lington. Kan.  .\  part  of  the  same  road  will  be  a  line 
to  Blackwell,  where  the  headquarters  of  the  road  will 
be.  A  branch  office  will  be  opened  at  Wellington. 
Directors :  Geo.  H.  Hunter  and  O.  Graff,  of  Welling- 
ton, Kan.,  and  Geo.  R.  Willit  and  D.  S.  Rose,  of 
Blackwell,   Okla.    Ter. 

Shelbyville,  III. — The  Springfield  &  Southeastern  R. 
R.  Co.  of  Shelbyville  has  been  incorporated,  with  a 
capital  of  $25,000,  to  construct  a  line  from  Springfield 
to  .Shelbyville.  Incorporators :  John  W.  .Maunts  and 
Theo.  F.  Dove,  Shelbyville;  E.  D.  Kerr,  Brunswick,  III., 
and  others. 

Ft.  Dodge,  la. — It  Is  reported  that  the  Minneapolis 
&  St.  Louis  R.  R.  Co.  will  expend  about  $.50,000  on 
Improvements  In  Ft.  Dodge.  H.  G.  Kelley,  Ch.  Engr.. 
Minneapolis,  Minn. 

Council  Bluffs,  la. — It  is  reported  that  the  Koek 
Island  R.  R.  Co.  will  expend  about  $6,000,000  in  In- 
provements  In  Iowa  and  Nebraska.  J.  F.  Stevens.  Ch. 
Engr..  Chicago.   111. 

Oalatia.  Kan. — The  Kansas,  Galatia  &  Smoky  Val- 
ley Ry.  Co.  has  been  incorporated,  with  a  capital  of 
$500,000,  to  construct  a  line  about  75  miles  in  length, 
between  Lorance  and  .Ellis  County.  Headquarters  to 
be  at  Galatia.  Directors:  .Tas.  .\rmstrong.  Galatia; 
G.  L.  Chapman.  Great  Bend :  W.  M.  Whitelaw,  Kan- 
sas  City.   Kan.,  and  others. 

Columbia  Falls.  Mont. — Tlie  Great  Northern  R.  R. 
Co.  is  reported  to  be  preparing  plans  for  the  construc- 
tion of  a  new  cut-olT  from  Columbia  Falls.  Mont.,  to  a 
point  .lust  north  of  Jennings.  Mont.,  on  the  branch 
from  that  town  to  the  Canadian  boundary.  The  dis- 
tance is  about  100  miles.  Cost  of  proposed  work  will 
be  about  $2,000,000.  A.  H.  Hogeland.  Ch.  Engr.,  .St. 
Paul,  Minn. 

Oklahoma,  Okla.  Ter. — The  Oklahoma  &  Rio  Grande 
Southern  R.  R.  Co.  is  reported  formed,  with  Llano 
L.  W.  Van  Horn  as  Ch.  Engr.,  to  construct  a  rail- 
road from  Oklahoma  south  through  Texas  to  the  Rio 
Grande  border.  Wm.  F.  Harrlty  and  Chas.  E.  Inger- 
soll,  of  Philadelphia.  Pa.,  are  reported  interested. 

McKeesport.  Pa. — The  Baltimore  &  Ohio  R.  R.  Co. 
is  stated  to  have  completed  plans  to  build  a  four- 
track  system  through  McKeesport  from  Deramler  sta- 
tion to  the  company's  yards  at  Versailles.  J.  M. 
Graham,  Ch.   Engr.,   Baltimore,  Md. 

'Lilly.  Pa. — Wm.  II.  Brown,  of  Philadelphia.  Ch. 
Engr.  Pennsylvania  R.  R.  Co..  is  stated  to  have 
awarded  to  McMenamin  &  Slmms.  of  Philadelphia, 
the  contract  for  about  5  miles  of  track  from  Lilly 
to  Portage,  Pittsburg  Divlsicm.  and  to  the  .Smith 
Constr.  Co..  also  of  Philadelphia,  the  contract  for 
about  6  miles  of  work  between  McVeytown  and  New- 
ton Hamilton.  Middle  Division.  These  two  contracts 
call  for  an  expenditure  of  about  $2,500,000.  It  is 
also  reported  that  an  extra  track  will  be  placed  on 
the  main  line  from  Gallltzin  to  Altoona.  a  distance 
of  about   12   miles. 


•Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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•Sroiriuoiile,  Tex. — The  contract  for  construct- 
ing the  Brownsville  R.  K.  from  a  point  on  tbe  Texas- 
Hexlc&n  R.  R.  to  Brownsville.  Tex.,  a  distance  of  205 
jniles,  is  stated  to  have  been  awarded  to  Johnston 
Bros.,  of  St.  Elmo,  III. :  cost  of  road  complete,  Includ- 
ing rolling  stock,  will  be  about  $4,000,000. 

•VThatrom,  Wash. — A.  C.  CJoerig.  of  Everett,  has 
secured  the  contract  for  the  I.ynden  line,  a  branch  of 
the  Belllngham  Bay  &  British  Columbia  R.  R.  run- 
ning from  Hampton  to  Lynden,  a  distance  of  5^ 
miles.  I".  B.  Cornwall.  Pres.,  San  Francisco.  Cal. 
J.   J.   Donovan,   Ch.   Engr.,   Whatcom. 

WelUburg,  W.  Va. — The  Buffalo  Creek  Ry  Co.,  of 
Wellsbarg,  has  been  incorporated,  to  build  a  railroad 
in  Broolce  County  :  capital  $300,000.  Incorporators : 
^iaml.  George,  Milliard  B.  Boyd,  John  C.  Palmer  and 
others,  all  of  Wellsburg. 

Cheyenne.  Wyo. — Governor  Fenlmore  Chatterton  Is 
reported  interested  In  the  construction  ot  a  railroad 
from  Guernsey  west  to  Lander. 

Vapr  Breton,  X.  S. — Bids  will  be  received  by  the 
Mabou  &  Gulf  Ry.  Co.,  Ltd.,  for  constructing  30  miles 
'Ot  ita  road,  except  equipment.  Address  J.  Boardman 
Cann,  Pres.,  Aiabou,  Cape  Breton.  N.  S. 

St.  Thomat,  Out. — Tbe  Huron,  Erie  &  Buffalo  R.  R. 
Co.  Is  reported  incorporated,  to  construct  a  railroad 
east  from  St.  Thomas  to  the  Niagara  Kiver  and  west 
to  Samia.  The  company  also  secured  permission  to 
■  bnild  a  bridge  over  Niagara  and  St.  Clair  Rivers.  The 
Pere  Marquette  R.  R.  Co.  (F.  H.  Alfred,  Ch.  Eng., 
Detroit  Mich. J   is  reported  Interested. 

PUBLIC  BUILDINGS. 

Ltttle  Itock,  Ark. — It  is  stated  that  bids  are  wanted 
by  the  State  Capitol  Comn.  until  Aug.  12  for  erecting 
a  State  Capitol.     J.   B.  McCaleb,  Chmn. 

Pueblo,  Colo. — It  Is  stated  that  an  addition  to  the 
Women's  Dept.  and  two  3-story  cottages  will  be  erect- 
ed at  the  State  Insane  Asylum ;  appropriation  avail- 
able.  $150,000. 

Middtetotcn,  Ooim. — The  Assembly  Is  stated  to  have 

arovlded  for  an  appropriation  of  $20,000  for  erecting 
liddlesex  Hospital. 

Chicago,  III. — C.  W.  Stevens,  160  Washington  St., 
is  stated  to  have  prepared  plans  for  an  edifice  for 
tbe  Congregation  of  the  Sheffield  Ave.  Methodist  Epis- 
copal Church ;  estimated  cost,  $40,000. 

Mishatcaka,  Ind. — C.  A.  Brehmer,  of  South  Bend, 
la  preparing  plans  for  a  City  Hall  for  Mlshawaka, 
to  cost  $20,000. 

Uichigan  City.  Ind. — The  Sisters  of  St.  Francis  are 
receiving  bids  at  Lafayette  for  a  5-story  57x163  ft. 
pressed  brick  hospital  to  be  erected  here. 

Richmond,  Ind. — The  contract  will  soon  be  let  for 
tbe  erection  of  the  Reed  Hospital,  In  this  city ;  esti- 
mated cost,  $50,000. 

Indianapolis,  Ind. — Dr.  W.  B.  Fletcher  will  erect  a 
brick  sanitarium  at  Market  St.  and  Highland  Ave, ; 
estimated  cost,  $44,000. 

ConnerttHlle,  Ind. — The  congregation  of  the  Chrls- 
tian  Church  are  receiving  bids  for  erecting  an  edifice 
to  cost  $30,000.     Rev.  J.  C.   Burkhardt,  Pastor. 

Goshen.  Ind. — Patton  &  Miller,  153  La  Salle  St, 
Chicago,  111.,  are  stated  to  have  prepared  plans  for 
the  Elkhart  County  Court  House ;  estimated  cost, 
$50,000. 

'Davenport,  la. — The  Trl-City  Constr.  Co.,  of  this 
city,  is  stated  to  have  received  the  contract  for  erect- 
ing the  Ward  building  at  the  Watertown  Insane 
Asylum,  for  $99,000. 

•Ed.  Kaufman,  Vice-Pres.  Bd.  Trus.,  writes  that  the 
contract  for  completing  the  Davenport  Public  Library 
(bids  opened  June  22)  has  been  awarded  to  A.  Steckel 
&  Sons  Co.,   of  Davenport,   la.,  for  $31,500. 

*De»  ilolnes,  la. — It  Is  stated  that  the  Capitol  Im- 
provement Comm.  awarded  the  contract  for  ventilat- 
ing, heating  and  electric  wiring  the  State  house  to 
L.  H.  Kurtz,  312  Walnut  St.,  for  $73,306. 

Lattrence,  Kan. — It  Is  stated  that  bids  are  wanted 
July  7  for  erecting  a  library.     G.  Groenor,  Pres. 

Vev)  Orleans,  La. — Plans  are  stated  to  have  been 
approved  for  the  erection  of  6-story,  85xll5-ft.  addi- 
tion to  the  City  Hall  at  Carondelet  and  Lafayette 
Sts. :  probable  cost,  $150,000. 

FarmertviUe,  La. — Bids  will  be  received  by  the 
Police  Jury  of  Union  Parish,  La.,  at  Farmersvllle 
Township,  July  13  for  erecting  a  Court  House,  cost 
not  to  exceed  $28,000.  A.  J.  Bryan  &  Co.,  Archts., 
1,104  Hennen  Bidg.,  New  Orleans.     H.  M.  Lee,  Clk. 

Kete  Bedford,  Mast. — It  Is  stated  that  bids  are 
wanted  June  30  for  erecting  a  steam  fire  engine  house 
at  Kempton  and  Reed  Sts.     C.   H.  Brownell,  Chmn. 

Dedham,  Hast. — Bids  will  be  received  July  7  by 
tbe  Co.  Comrs.  for  erecting  a  building  for  the  Regis- 
tries of  Deeds  and  Probate  and  for  the  Probate  Court. 
Peabody  ft  Steams,  Archts.,  919  State  St.  Exchange, 
Boston.     Thos.  Blanchard,  Chmn. 

West  Roxbttry,  Mass. — Bids  will  be  received  July  1 
by  Trus.  Insane  Hospital  of  Boston  for  plumbing 
work  In  Insane  Hospital.  Wheelwright  ft  Haven, 
ArchU.,  100  Boylston  St,  Boston. 

Batttecreek,  Mich. — Bids  are  wanted  July  6  for 
erecting  a  county  infirmary.     Address  G.   J.  Ashley. 

*ltarguette,  Mich. — Wm.  H.  Maxwell,  of  Port 
Huron,  is  reported  to  have  received  the  contract  for 
erecting  the  Peter  White  Public  Library,  for  $37,346. 

Corunna,  Mich. — It  Is  stated  that  bids  are  wanted 
July  l.'i  for  erecting  a  brick  and  stone  court  house.  87 
zll6  ft.,  to  include  plumbing  and  heating ;  probable 
cost,  $75,000.     Claire  Alien,  Archt.,  Jackson,   Miss. 

Newberry,  Mich. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Tms.  of  the  Upper  Peninsula  Hospital 
for  the  Insane  until  July  15  for  erecting  3  buildings, 
including  beating.  Charlton  Gilbert  ft  Kuentzil, 
Archts.,  Marquette,  Mich. 

North  Branch,  Mich. — It  Is  stated  that  bids  are 
wanted  by  the  Co.  Comrs.  until  July  13  for  erecting  a 
poorhonse,  including  heating  and  plumbing.  J.  A. 
Rystrom,  Chmn.  BIdg.  Com. 


Port  Gibson,  Miss. — Bids  will  be  received  July  6  by 
the  Bd.  of  Co.  Superv.  for  furnishing  material  and 
remodeling  the  Court  House.  Andrew  J.  Bryan  & 
Co.,  .\rchts..  New  Orleans,  La.  R.  C.  McCay,  Chan- 
cery Clk. 

Billings,  Mont.— J.  W.  Fish,  Co.  Clk.,  writes  that 
the  citizens  voted  on  June  6  to  issue  $75,000  bonds  to 
erect  a  court  house  and  jail. 

Dillon,  Mont. — Bids  will  be  received  July  8  by  the 
Bd.  of  Co.  Comrs.  for  erecting  a  Jail ;  separate  bids 
will  be  received  for  heating  and  plumbing.  John  S. 
Baker,   Clk. 

Stillwater,  Xev.- — Bids  will  be  received  July  6  by 
the  Bd.  of  Co.  Comrs.  for  erecting  a  Court  House  In 
Fallon   Township.      Will   Brown,    Clk. 

West  Hobokcn.  A'.  J. — Bids  will  be  received  July  16 
by  the  Bd.  of  Trus.  of  West  Hoboken  Free  Pub.  Li- 
brary for  erecting  a  library ;  separate  bids  will  be 
received  for  mason  work,  roofing,  plumbing,  heating, 
electrical  work,  etc.     Paul  Konert,  Clk. 

Jersey  City,  N.  J. — The  Bd.  of  City  Hospital  Trus. 
are  stated  to  have  appointed  C.  Fred  Long,  91  Mont- 
gomery St.,  to  prepare  plana  for  the  City  Hospital,  to 
cost  about  $200,000.  Edw.  M.  Watson,  Pres.  Bd.  of 
Trus. 

Newark,  A'.  J. — Bids  will  be  received  July  1  by  the 
Bldg.  Com.  of  the  Common  Council  for  furnishing 
material  and  erecting  a  police  station  to  be  known 
as  the  4th  Precinct ;  separate  bids  will  be  received 
for  heating,  plumbing,  mason,  iron,  electric  work, 
etc.  Hurd  &  Sutton,  Archts.,  Prudential  Bldg.  Jas. 
F.  Connelly,  City  Clk. 

New  York,  N.  Y. — Bids  are  wanted  July  8  for  erect- 
ing the  71st  Regiment  Armory  building  of  the  N.  G. 
N.  Y.  on  4th  Ave.  and  34th  St.  Information  can  be 
obtained  from  the  Armory  Bd.,  280  Bway.,  Stewart 
Bldg. 

The  lowest  bid  opened  on  June  17  by  the  Fire 
Dept.,  at  157  E.  67th  St.,  X.  Y.  City,  for  erecting  a 
building  for  Engine  Co.  No.  146,  at  Shecpshead  Bay, 
and  for  a  building  for  Engine  Co.  No.  145,  Coney 
Island,  was  submitted  by  Jas.  McFerran  for  $69,739. 

Binghamton,  N.  Y. — Bids  will  be  received  July  1 
by  Israel  T.  Deyo,  Secy.  Binghamton  Pub.  Library, 
for  furnishing  material  and  erecting  a  fireproof 
library.   S.  O.  &  H.  A.  Lacey,  Archts. 

Buffalo,  N.  Y. — Cram,  Goodhue  ft  Ferguson,  of 
Boston,  Mass..  are  stated  to  be  preparing  plans  for 
a  3-story  Parish  House  for  Trinity  Church;  probable 
cost,  $40,000. 

North  To7iawan4a,  N.  T. — Archt.  Joraleman,  Gluck 
Bldg.,  Niagara  Falls,  Is  stated  to  be  preparing  plans 
for  the  Carnegie  Library,  to  be  erected  on  Goundry 
St.,  at  a  cost  of  $20,000. 

'Albion,  N.  Y.—G.  W.  Fitch,  Clk.,  writes  that 
contracts  for  jail  and  sheriff's  residence  (bids  opened 
June  9)  have  been  awarded  as  follows:  Plumbing, 
carpenter  and  mason  work,  to  J>ean  &  Havens,  of 
Olean,  for  $27,459,  and  prison  construction,  to  Dorn 
Iron  Wks.,   Cleveland,  O.,  for  $19,933. 

*Far  Rockaway,  L.  I.,  N.  T. — E.  H.  Carman,  of 
Far  Rockaway,  is  stated  to  have  received  the  contract 
for  erecting  the  Carnegie  Library  here,  for  $25,440. 

New  York,  N.  Y. — Bids  will  be  received  July  15 
(extension  of  date)  by  John  W.  Brannan,  Pres.  Bd. 
of  Trus.,  Bellevue  and  Allied  Hospitals,  for  erecting 
a  Harlem  Hospital  on  Lenox  Ave.,  136th  and  137th 
Sts. 

Sanger,  N.  D. — Bids  are  wanted  July  6  for  erecting 
a  Court  House  at  Center,  Oliver  Co.  Wm.  V.  Klebert, 
Co.  Aud. 

Delaware,  0. — Bids  will  be  received  July  15  by  the 
Trus.  of  the  Girls'  Industrial  Home  near  Delaware 
for  3  75-H.-P.  boilers  for  said  home.  Address  Edwin 
J.   Brown,   Clk. 

Cincinnati,  O.- — Bids  will  be  received  July  6  by  the 
Bd.  of  Pub.  Service  for  furnishing  engines,  generat- 
ors, switchboard  connections,  feed  water  heater  and 
elevator  for  City  Hall.     Geo.  F.   Holmes,  Clk. 

Mansfield,  O. — Bids  are  wanted  July  21  for  fur- 
nishing material  and  installing  plumbing  and  fixtures 
for  100  cells,  electric  light  wire  and  fixtures  for  200 
cells,  iron,  steel,  etc.,  for  the  east  cell  and  lateral 
wing  of  the  Ohio  State  Reformatory.  C.  H.  Work- 
man, Secy.  Bd.  of  Mgrs. 

Youngatotcn,  O.— The  Memorial  Presbyterian  So- 
ciety Is  reported  to  be  considering  erecting  an  edifice, 
to  cost  about  $25,000.     Rev.  D.  H.  Evans,  Pastor. 

Oreenaburg,  Pa.— The  Westmoreland  County  Com- 
missioners are  stated  to  have  rejected  all  bids  re- 
ceived for  erecting  the  Court  House.  New  bids  will 
be  received. 

Pittsburg,  Pa. — See  "Schools." 

Warren,  Pa. — Bids  are  wanted  July  7  for  repairs 
and  alterations  to  jail.     F.  M.  Fonnlng,  City  Clk. 

Hot  Springs,  8.  D. — Bids  are  wanted  July  28  for 
constructing  a  group  of  buildings  at  the  Battle  Moun- 
tain Sanitarium,  Hot  Springs,  as  advertised  in  The 
Engineering  Record. 

Norfolk,  Va. — Bids  are  wanted  July  2  for  erecting 
a  police  station  at  Queen  and  Lincoln  Sts.  T.  S. 
Fitzgibbon,  Chmn.  of  Com.  on  Uptown  Police  Station. 

Richmond,  yo.— The  plans  ot  Noland  &  Baskevllle, 
Chamber  Commerce  Bldg.,  nave  been  accepted  for  a 
synagogue  to  be  erected  here  at  a  cost  of  $50,000. 
Henry   S.   Hutzler,  Chmn.  Bldg.  Com. 

M.  J.  Dlmmock,  1111  E.  Main  St.,  has  prepared 
plans  for  a  $20,000  edifice  for  Emanuel  Baptist 
Church,  to  cost  $20,000. 

Seattle,  Wash. — Plans  are  stated  to  have  been  pre- 
pared for  the  erection  of  a  R.  C.  Cathedral  at  9th 
Ave.  and  Marlon  St. ;  probable  cost,  $250,000.  Rev. 
E.  J.  O'Dea  Is  reported  Interested. 

Seattle,  Wanh. — It  Is  stated  that  King  County  will 
erect  a  2-story  brick  hospital  at  38th  St.  and  Pacific 
Ave.,  at  a  cost  of  $30,000. 

Bayfield,  Wis. — Bids  will  be  received  July  1  by  the 
Library  Bd.  for  erecting  a  Carnegie  library.  A.  H. 
Wildhagen.  Archt,  Ashland.  O.  L.  Shepherd,  Acting 
Secy. 


Milwaukee,  Wis. — The  Congregation  of  the  Wash- 
ington Ave.  M.  E.  Church  is  stated  to  have  purchased 
a  site  at  Grand  Ave.  and  25th  St.  for  the  erection 
of    an    edifice,    to   cost    $50,000. 

'Kcwanec,  Wis. — Wm.  Karsten,  Chmn.  Bldg.  Com., 
writes  that  the  contract  for  erecting  an  addition  to 
Kewanee  Court  House  (bids  opened  June  10)  has 
been  awarded  to  Rademacher  &  Lange,  of  Appieton, 
for   $15,010. 

Ottawa,  Ont. — The  House  is  stated  to  have  decided 
to  erect  a  Canadian  Building  at  the  La.  I'urchase 
Expos.,    St    Louis,    Mo. ;  probable  cost,   $20,000. 

BUSINESS   BUILDINGS  AND   DWELLINGS. 

Denver,  Colo. — J.  S.  Flower  is  to  erect  a  $20,000 
building  on  17th   St  and  Bway. 

Marean  &  Norton,  206  Equitable  Bldg..  have  pre- 
pared plans  for  a  3-story  flat  to  be  erected  on  17th 
and  Logan  Ave.  for  E.  L.  Meaa 

F.  Sterner,  Jackson  Bldg.,  has  prepared  plans  for 
a  brick  and  stone  business  building,  to  be  erected  on 
Bway.   and    11th    St,   to  cost   $45,000. 

'Alton,  III. — The  Piasa  Chautauqua  Co.  (Col.  A.  F. 
Eodgers.  Pres.,  Upper  Alton),  has  awarded  to  Bow- 
man &  Kleinschuettger,  of  Alton,  111.,  the  contract  for 
erecting  a  hotel,  to  cost  $18,317. 

Hartley,  la. — It  is  stated  that  Theo.  Miller  will 
erect  an  Opera  House  here,  to  cost  $28,000. 

Louisville,  Ky. — It  is  stated  that  the  Thomas  Jacob 
estate  will  erect  a  $50,000  business  building  at  3d 
and  Market  Sts. 

Boston,  Mass. — Plans  have  been  filed  for  $50,000 
single  dwelling  for  J.  B.  Richmond,  to  be  located  at 
308  Beacon  St  Architects,  Peabody  &  Stearns,  53 
State    St 

•  •Plans  have  been  filed  for  a  block  of  3-family 
apartment  houses  on  Prospect  St.,  Charlestown  Dlst., 
to  be  of  brick  with  stone  trimmings ;  estimated  cost, 
$25,000.  Owner  and  builder,  J.  P.  O'Rlordan,  City 
Square,  Charlestown,  Mass.  Architect,  W.  U.  Besar- 
Ick,  13  School  St. 

The  Boston  Wharf  Co.  is  to  erect  a  9-story  brick 
warehouse,  75x120  ft.,  on  Summer  St.  extension, 
Ward  13 ;  estimated  cost,  $140,000.  Architect,  M.  D. 
Safford,  274  A  St 

•A  6-story,  104x136  ft  brick  and  stone  building 
for  working  in  non-combustible  material  is  to  be 
located  at  East  1st  and  O  Sts.,  South  Boston.  Own- 
er, Walworth  Mfg.  Co.  Builders,  Connery  &  Went- 
worth,  166  Devonshire  St ;   estimated  cost,  .f  7."i.000. 

Paterson,  N.  J. — The  Paterson  Hotel  iV  Construc- 
tion Co.  is  reported  incorporated,  with  a  capital  of 
$312,000,  to  erect  a  hotel  here,  to  cost  about  $185,- 
000.     Capt  Chas.  Curie  is  reported  interested. 

Buffalo,  N.  Y. — The  Washington  Power  Bldg.  is  re- 
ported destroyed  by  fire  June  19. 

Cleveland,  O. — It  is  stated  that  the  Bankers'  Fra- 
ternal Union  will  erect  a  10-story  building  at  Supe- 
rior and  Bank  Sts.,  at  a  cost  of  $400,000. 

Youngstoien,  0. — E.  E.  Thompson.  Diamond  Blk.,  is 

stated  to  have  prepared  plans  fur  a  9-story  hotel  to 

be  erected  at  Boardman  and  Market  Sts. ;  estimated 
cost,  $650,000. 

Ironton,  0. — Plans  are  stated  to  have  been  pre- 
pared for  a  depot  to  be  erected  at  1st  and  Olive  Sts. 
for  the  Norfolk  &  Western  Ky.  Co.  (L.  E.  Johnson, 
Gen.  Mgr.,  Roanoke,  Va.)  ;  probable  cost,  $50,000. 

Pittsburg,  Pa. — The  Montefeore  Hall  Assoc,  is  re- 
ported to  have  purchased  a  site  at  5th  Ave.  and  Mau- 
rice St.,  for  the  erection  of  a  building  to  cost  about 
$25,000. 

Bellevue,  Pa.— It  is  stated  that  a  Y.  M.  C.  A.  build- 
ing will  be  erected  here,  to  cost  $35,000.  Geo.  N. 
Baden  is  reported  Interested. 

Knowville,  Tenn.- — C.  M.  McClang  ft  Co.  have  a  per- 
mit to  erect  a  6-story  brick  warehouse  on  W.  Jackson 
Ave.,  to  be  equipped  with  elevators ;  cost  about  $10,- 
000.      Architects,    Bauman    Bros.,    612  lA    Gay    St 

Oahkosh,  Wis.- — Edgar  P.  Sawyer,  Pres.  Old  Na- 
tional Bank,  Is  reported  interested  In  the  erection  of 
an  office  building  to  be  erected  here,  to  cost  $100,000. 

SCHOOLS. 

San  Bernardino,  Cal. — It  is  stated  that  bids  are 
wanted  July  6  for  erecting  a  dormitory.  T.  H.  Goff, 
Archt.,  318   E.  St 

Washington,  D.  O. — Preliminary  plans  are  stated 
to  have  been  prepared  for  the  buildings  to  be  erected 
at  17th  St.  and  Virginia  Ave.  for  the  Columbian  Uni- 
versity. The  first  structure  will  be  erected  on  17th 
St.  at  a  cost  of  $350,000.  Dr.  Chas.  W.  Needham, 
Pres. 

Chicago,  III. — The  Bd.  of  Trus.  of  Northwestern 
University  are  stated  to  have  voted  to  erect  a  Sci- 
ence  Hall,  to  cost   $100,000. 

Columbus,  Ind. — The  School  Bd.  has  decided  to 
erect  a  school  on  the  site  ot  building  No.  4,  at  a  cost 
of  $50,000. 

Perry,  Ind. — It  is  stated  that  bids  are  wanted  July 
6  for  erecting  annex  to  a  school.     Philip  Koch.  Trus. 

Des  Moines,  la. — Bids  will  be  received  July  12  by 
Bert  McKee,  Secy.  Independetit  Dist.  of  Capital  Park, 
for  heating  High  School  at  Capital  Park. 

Topeka,  Kan. — Bids  are  wanted  July  1  for  erecting 
a  4-room  addition  to  Potwln  School ;  also  an  8-room 
school  In  the  2d  Ward.  .L  B.  Stewart,  Clk.  Bd.  of 
Educ. 

Boston,  Mass. — Bids  will  be  received  June  30  by 
the  Schoolhouse  Comrs.  for  installing,  ventilating  and 
heating  system  In  the  Girls'  High  School.  West  New- 
ton and  Pembroke  St     R.  Clipston  Sturgis,  Chmn. 

Bay  St.  Louis,  Miss. — St.  Stanislaus  College  is  re- 
ported destroyed  by  fire. 

Oceanic,  N.  J. — Bids  will  be  received  by  the  Bd.  of 
Educ.  of  Shrewsbury  Township  until  July  9  for  erect- 
ing a  school  at  Oceanic.  J.  B.  Bogle,  Chmn.  Bldg. 
Com.,  Oceanic. 

Schenectady,  N.  Y. — Bids  arc  wanted  July  7  for 
$140,000   school  bonds.     J.    H.   Bernardl.  City  Treas. 


•Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Long  Island  City.  K.  1'. — Bids  will  be  received  July 
<6  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  N.  Y. 
City,  for  installing  electric  light  wiring  flxturea  and 
■electric  bell  system  In  School  No.  83,  Boro.  Queens. 

New  York,  N.  Y. — Bids  will  be  received  July  6  by 
the  Executive'  Com.  of  Normal  College  for  repairs  and 
alterations  to  Normal  College  buildings.  Alrick  U. 
Man. 

Bids  will  be  received  July  6  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  for  erecting  an  addition  and 
■  alterations  to  the  truant  school. 

.  'Hempstead,  N.  Y. — Dr.  Chas.  H.  Ludlum,  Pres. 
Bd.  Educ,  writes  that  the  contract  for  installing  heat- 
ing and  ventilating  plant  in  the  school  (bids  opened 
June  16)  has  been  awarded  to  Evans,  Almlrail  &  Co., 
281  Water  St.,   N.  Y.  City,  for  $9,464. 

Buffalo,  X.  Y. — Bids  are  wanted  July  3  for  steel 
ceilings  throughout  School  No.  15 ;  also  putting  tin 
root  on  entire  building  of  School  No.  37.  Francis  G. 
Ward,  Comr.   Pub.  Wks. 

•Richmond.  8.  I.,  N.  Y. — T.he  following  bids  were 
opened  by  C.'  B.  J.  Snyder,  Supt.  School  Bldgs,  N.  Y. 
-City,  on  June  22,  for  sanitary  work  at  Richmond 
Borough  High  School  No.  1:  Jas.  Fay,  $17,993;  Will- 
lam  C.  Ormoud,  $22,597  ;  Sanlry  &  Co.,  New  Brighton, 
$14,900  (awarded  contract). 

Wahpeton,  N.  D. — It  Is  stated  that  bids  are  wanted 
by  the  Bd.  of  Trus.  of  the  State  Academy  of  Science 
until  July  25  for  erecting  a  brick  building.  Schuler 
Bros.,  Archts.,  Wahpeton  ;   W.   K.  Purdon,   Secy. 

•Martin's  Ferry,  O. — J.  A.  Wilson,  of  this  city,  is 
stated  to  have  received  the  contract  for  erecting  the 
High  School,  for  $48,876. 

Mansfield,  O. — Bids  are  wanted  July  14  for  fur- 
nishing material  and  erecting  a  kindergarten  build- 
ing on  West  1st  St.  school  grounds.  Vernon  Red- 
ding. Archt.,  Bird  Bldg.  H.  E.  Cave,  Clk.  Bd.  of 
Bduc. 

Cleveland,  0. — Bids  are  wanted  July  13  for  fur- 
nishing material  and  erecting  annex  to  South  High 
School,  Including  ventilating,  heating,  plumbing,  gas- 
fitting  and  sewers,  flreprooflng,  electric  wiring,  struc- 
tural iron  and  steel,  mason  work,  etc.  Starr  Cad- 
wailader,   School  Dlr.,  Bd.  of  Educ. 

Pittshurg,  Pa. — The  Bd.  of  Trus.  of  Carnegie  Inst, 
are  stated  to  have  accepted  the  plans  of  Alden  &  Har- 
low, 314  4th  St.,  for  the  Carnegie  Polytechnic 
School  and  addition  to  the  Carnegie  Library ;  esti- 
mated  cost  of  Improvements,   $5,000,000. 

Austin,  Tex. — The  Bd.  of  Regents  of  the  State 
University  are  stated  to  have  appropriated  $50,000 
for  the  erection  of  an  Engineering  Building. 

Tacoma,  Wash. — The  Puget  Sound  (Methodist) 
University  has  ordered  plans  prepared  for  new  build- 
ing, .f  16,000,  and  dormitory,  $4,000.  C.  W.  Bullard, 
Archt.,  Fidelity  Bldg. ;  Alfred  Lister,  Resident  mem- 
ber of  Bd. 

St.  Tlwmae.  On*. — Bids  will  be  received  July  4  by 
S.  O.  Perry,  (Jity  Treas.,  for  $35,000  school  bonds. 

STREET    CLEANING     AND    GARBAGE    DIS- 
POSAL. 

•Shreveport,  La. — The  Dixon  Garbage  Crematory 
Co.,  of  Dayton,  O.,  is  stated  to  have'  secured  the  con- 
tract for  constructing  a  garbage  crematory  for  Shreve- 
port, for  $9,970. 

Ft.  Banks,  Mass. — See  "Government  Work." 

•Toledo,  O. — The  Toledo  Development  Co.  is  stated 
to  have  secured  the  contract  for  the  disposal  of 
garbage,  offal  and  dead  animals  for  10  years.  The 
company  proposes  constructing  a  plant.  C.  B.  B. 
Lamson,  Pres. 

GOVERNMENT  WORK. 

Wilmington,  Del. — Local  press  reports  state  that 
the  following  bids  were  opened  June  10  for  removing 
wreck  of  steamship  Uriarte,  from  the  Atlantic  Ocean 
oft  Winter  Quarter  Shoal,  on  Virginia  coast :  Chas. 
W.  Johnson,  Lewes,  $11,300;  Wm.  H.  Keates,  Atlantic 
City,  N.  J.,  $13,000 :  Vansant  &  Boehm,  Atlantic  City, 
N.  J.,  $14,800;  and  Lewis  H.  Darling,  Philadelphia, 
Pa.,  $23,000. 

•Ft.  Rosecrans.  Oal. — The  following  bids  werS  re- 
ceived by  Capt.  R.  H.  Rolfe,  Q.  M.,  U.  S.  A.,  San 
Diego,  on  June  1,  for  (a)  sewer  system,  (ft)  water 
distributing  system,  (c)  water  storage  cisterns,  id) 
rain  water  cisterns  :  C.  D.  Vincent,  Oakland,  Cal.,  a, 
»7,.337 ;  h,  $6,137.  Jos.  Kelly,  San  Diego,  c,  $9,- 
489.50.  Chas.  H.  Julian,  San  Diego,  a,  $8,940  ;  6,  $6,- 
990;  0,  $5,900;  d,  $7,140.  R.  C.  Mattingly,  1910 
Green  St.,  San  Francisco,  a,  $8,490;  b,  $6,400;  c, 
$4,500;  d,  $5,466 — total,  $24,856  (awarded  contract), 
and  A.  KIndler,  San  Diego,  a,  $8,886 ;  6,  $7,237  ;  c, 
$10,000;   d,   $7,258. 

New  London^  Conn. — The  contract  for  dredging  In 
New  London  Harbor  (bids  opened  May  14)  Is  stated 
to  have  been  awarded  by  Maj.  Charles  F.  Powell  to 
the  Morris  &  Cummlngs  Dredging  Co.,  of  New  York. 
N.  Y.,  at  9  4/11  cts.  per  cu.  yd.  The  estimated 
amount  of  dredging  is  1,203,144  cu.  yds.  and  an  ap- 
propriation of  about  $80,000  is  available  for  the  work. 

Neil)  Haven,  Conn. — The  following  bids  for  extend- 
ing breakwater  at  New  Haven,  Conn.,  were  opened 
June   22  by   Maj.   Chas.   F.   Powell,   Corps   Engrs.,    U. 

5.  A. — «.  price  per  ton  for  estimated  tonnage  of  33,- 
845 ;  ft,  totals :  John  F.  Donovan.  1  Madison  Ave., 
New  York,  N.  Y.,  a,  $1.33:  6,  $45,014.  Danl.  Mc- 
Avov.  21  and  24  State  St.,  New  York,  N.  Y.,  a,  $1.25  ; 

6,  $42,306.  Estate  John  Beattle,  Leetea  Island, 
Conn.,  a,  $1.33;  ft,  $45,014.  E.  S.  Belden  &  Sons, 
Hartford,  Conn.,  a,  $1.17  ;  6,  $39,599. 

Washington,  D.  C. — The  following  bids  were  opened 
by  the  Superv.  Archt.,  Treas.  Dept.,  June  17  for  the 
plumbing  system  complete  of  the  National  Bureau  of 
Standards :  S.  Faith  'k  Co.,  Philadelphia,  Pa.,  $12,- 
670;  J.  1.  Atkinson,  Washington,  $22,019;  Jas.  Nolan 
&  Sons,  Washington,  $12,988;  Wm.  Rothwell  &  Sons, 
Washington,   $20,215. 

Bids  were  opened  at  the  same  time  and  place  for 
the  installation  of  conduit,  electric  wiring,  and  gas 
'piping  of  said  imlldlng  :  Keller,  Pike  &  Co.,  Philadel- 
phia, Pa.,  $9,883  ;  Iron  City  Eng.  Co..  Pittsburg,  Pa., 
$6.587 ;    I.    F.    Buchanan     &   Co.,     Philadelphia,    Pa., 

♦Items 


$8,420;  McCoy  Eng.  Co.,  Baltimore,  Md.,  $7,790;  Na-  Ground    baa   been    broken   for    extensive     Improre- 

tlonal  Electric   Supply  Co.,  Washington,  $8,057.  menta  to  the  plant  of   the   Illinois  Steel  Co.  at  Chl- 

Ernest   Flagg,  of  New   York,   N.    V.,   is  stated   to  be  cago,   to   cost  $2,000,000.      A   new   universal   mill    will 

preparing  plans  for  the  erection  of  the  naval  hospital  l)e  erected  on  the  plot  of  ground  extending  from  82d 

at  23d  and  E  Sts.  to  83d  St.,  and  from  Ontario  Ave.   to  the  lake.     The 

Vcnterville.  /o.— Bids  will  be  received  until  July  27  P'""'   «'"'  ""='"''''   ''"""   '•"■"»'=««  »«<>  ■•<>'l'°8  "n'l'B- 
by   Jas.    Knox   Taylor,    Superv.    Archt..    Treas.    Dept.,  _.       ..^      ,      ,    ,,     ^    „        .,,     ,                 ..     ,. 
Washington,    D.    C.,    for    the    construction     (including  The    Standard    Food    Co.,    Binglmmlon.    N.    \.,   con- 
heating  apparatus  and  electric  wiring  and   conduits)  templates  erecting  buildings  of   the   following  dlmen- 
ot  the  U.  S.  Post  Office  at  Ceutervllle.  slons    to    replace    Its    recently    burned    plant :    3-story, 

134x44-ft. ;  2-story,  28x64,  22x36  and  24x34  ft.     The 

Boone,   la. — The    following   bids     were     opened   at  company  will  be  in  the  market  for  a  200-11. -P.  englns 

Treas.  Dept.,  Washington,  D.  C,  June  18,  for  the  con-  and   250-H.-P.  In   boilers, 
structlon     (Including    plumbing,     heating    api>aratus, 

electric  wiring  and  conduits  of  the  U.  S.   Post  Office  The   Gleason-Tlebout   Glass   Co.,   93-99   Commercial 

at  Boone)  :  J.  D.  Watts,  Omaha,  Neb.,  $65,000;  Con-  St.,  Brooklyn,  N.  Y.,  has  let  contract  for  mason  work 

gross  Constr.   Co.,  Chicago,  111.,  $83,493;   C.   M.   Gin-  for  new  plant  to  John  T.  Woodruff.  Long  Island  City, 

dele  Co.,  Chicago,  III.,  $77,954  ;  A.  H.  Connor,  Cedar  N.  Y. ;  for  furnaces  and  lehrs,  to  H.  L.   Ulxon,  Pltu- 

Rapids,   $81,000 ;   W.   J.    McAlplne,   Dixon,   111.,   $79,-  Imrg ;  for  doors  of  the  Ransome  system  to  the  Turner 

634.  Construction  Co.,   New   York,  and  for  structural  Iron, 

tft    I  ^n.<^^.,u^rtj,     »-/,«      a«o  "/-'..„»_«»,.«<.  TiTn.i.  "  to  Henry  C.  Fisher,  Brooklyn.     An  engine  of  not  more 

Ft.   Leavenworth.  JEon.— See     Government  Work.  (^3^  150-H.-P.  will  be  Installed  and  Pollers  of  much 

Baltimore,  Md. — Col.  W.  A.  Jones,  Corps  Engrs.,  U.  larger  capacity. 
S.  A.,  writes  that  the  following  bids  for  dredging  in 

Patapsco  River,  Md.    (140,000  cu.  yds.)   were  opened  The    Magneto   Electric    Co.,    Amsterdain,    N.    Y.,   Is 

on   June  22 :   Coastwise  Dredging  Co.,   Baltimore,   19  erecting  a  second   factory   building.     The   new   balld- 

cts.  per  cu.  yd. — total,  $26,600,  and  Maryland  Dredg-  ing  Is   to  be   60x200  ft.     The  structural   steel   is   on 

'ng   &   Contracting   Co.,   Baltimore,    17  Mi     cts. — total,  the  ground,  and  the  contracts  let  for  brick  and  car- 

$24,500.  penter   work.     The  machinery  Is  to  be  motor  driven. 

j«.,/T<i/<]j>     irj      Tha   i»w<.   ki,i   ....i»...,i   «n    T..n«  It   Is   expected   that   the   Corliss   engine  and   125-Kw. 

17   fnr^J^tV,^H;7B   «B,°^»fi  ^f^A'^S^'n^."?..."'???  generator   In    the   present    building     will    supply    the 

17   for  constructing  a  sea  wall  at  Annapolis  for  the  nower  for  tho  addlrionnl  hiilldlne 

new  naval  academy  is  reported  to  have  been  submit-  PO'^ef  ^or  the  aaaitionai  Duiming. 

ted   by   P.   J.   Carlin   &   Co.,   of  Brooklyn,   N.   Y.,   for  „,,„,,.,           .,,     „.,..        .    ,.-      ^ 

$520,000.                                                       J    .             .  ,j,jjg  Gaithersburg,   Md.,   Milling  &  Mfg.  Co.,  whose 

plant  was   recently  burned,  will   erect   a  2-8tory,  35x 

•Ft.   Banks,  Mass. — The  contract   for   constructing  •  100-ft.   warehouse   and   a   OOxoO-ft.    mill   and   storage 

a  garbage  crematory   (bids  opened  May  28)    has  been  building.     The  capacity  of  the  plant  will  be  225  bbls. 

awarded  to  Jarvis  Eng.  Co.,  of  Boston,  for  $2,740.  flour  and  1,000  bu.  meal. 

snuiitttuik,  Mich. — The  following  bids  for  pier  construction  at  Saugatuck,  Mich.,  were  opened  June  17 
by  Lieut.  Col.  M.  B.  Adams,  Corps  Engrs.,  U.  S.  A.,  Grand  Rapids — a,  Burk,  Smith  &  Nelson,  Muskegon  ; 
b,  Bennett  &  Schnorbach.  Muskegon  ;  c.  Kobt.  Miilen  &  Co.,  Muskegon  ;  d,  A.  J.  Beauvais  &  Co.,  Muskegon  ; 
e,  Hugo  &  Tims,  Duluth,  Minn. ;  f,  Adolph  Green,  Green  Bay,  Wis.  ;  g,  John  M.  Ailmendluger,  Benton  Harbor. 

a                  t>  0                  d                  e                    t                  S 

Dredging  for   crib  found $0.75            $0.50  $0.95            $0.50            $0.75              $0.75            $0.35 

Foundation  piles 50                .60  .75                .55                .55                  .65                .60 

White    oak    piles , 32                .34  .40                .35                .40                  .40                .38 

White    oak    timber 50.00            60.00  60.00            50.00            60.00              62.00            42.00 

Pine  or  lir 33.00            32.50  33.00           36.00            40.00              38.00            39.00 

Hemlock    or    Norway 24.00            23.50  25.00            26.00            35.00              26.00           37.00 

Pine  or   fir  planks 40.00            51.00  39.00            46.00            40.00              49.00           43.00 

Pine  decking 32.00            31.00  31.00            32.00            40.00              34.00            35.00 

Drift  bolts    03                .03  .035              .04                .03                  .04                .03 

Screw   bolts    03                .04  .035              .04                .04                  .05                .045 

Tie  rods    03                .04  .035              .04                .04                  .04                .045 

Carriage  bolts 03                .05  .035              .04                .05                  .05                .06 

Spikes    03                .035  035              .04                .04    .               .04                .035 

Stone    6.90              7.30  8.50              8.00              9.50                8.75            10.75 

Totals    $82,603       $90,518  $91,766       $92,374       $99,664       $100,801       $101,350 

•Ft.    Slocum,  N.    Y. — The   Municipal    Eng.    Co.,    of  The  Grand  Rapids,  Mich.,  Engraving  Co.  Is  In  the 

N.  Y.  City,  has  secured  the  contract  for  constructing  market  for  heating  and  sprinkler  systems, 
a  garbage  crematory  at  Ft.  Slocum,  for  $3,885. 

^  Plans    and   specifications   for   the   foundations   and 

New  York,  N.  Y. — The  following  bids   were  opened  superstructure    of   the    mills    of    the   American   Sault 

on  June  10  by  Maj.   W.   L.  Marshall,   Corps    Engrs.,  Paper  Co.,  Sault  Ste.  Marie,  Mich.,  can  be  seen  there 

U.  S.  A.,  N.  Y.  City,  for  building  a  pile  dock  at  Sandy  or  at  the  office  of  Joseph  H.  Wallace,  Engineer,  Tem- 

Hook,   N.  J. — a,  650  creosoted  plies  per  pile;   6,  280  Ple  Court  Bldg.,  New  York.     Copies  can  be  borrowed 

M.   ft.   yellow  pine  per  M.    ft. ;   c,  45,000   lbs.    bolts,  from  the  latter  on  deposit  of  $25,  refuuded  on  their 

heads,  dock  spikes,  etc.,  per   lb. ;   d,  15,000  tons  rip-  return.     Bids  for  the  work,  estimated  to  cost  $750,- 

rap  per  ton  :    Smith  &  Robinson,  N.  Y.  City,  a,  $29.16  000,  will  be  received  by  Mr.  Wallace  until  July  15. 
to  $78 ;  6,  $48 ;  c,  4%  cts. ;  d,  $1.25.    Geo.  Humphreys, 

Brooklyn,  a,  $26.50  to  $52.50;  ft,  $44.50;  o,  &Vi   cts.;  MmrELLANFOlKt 

d,  87H   cts.     John  Monks  Son,   N.  Y.  City,  0/ $34.15  Ml5>utl.l.AINtuu5>. 

^■„fl''  h^^^^li  ?«  ^  '^^^- '  .o't  ¥  "i'lb    "i-  ?.ir.  i^^^"'  Huntington,  /nd.— The  Bd.  of  Review,  appointed  by 

mund,  Tompkins  Cove.,  o,  *27  to  $58;   6,  $39.50;  c,  the  Comrs.   of   Huntington  and  Allen  Coubtles,   have 

I^A  t     iLn  '  ^^\cl'-     ^"^^'"'''.,^l^''Sn''  ^^ewburgh,   a,  decided  to  recommend  the  construction  of  Little  River 

$30  to  $80,  6,  $65,  c,  5  cts.,  d,  $1.20.  (jitdj,  which  will  drain  lands  along  the  Wabash  R.  B. 

.i,i»    ^  **  _    TI7.I7  *     n  •  »    »T    T7      /I     ,.    ^    Ti    ..  betwceu  this  city  and  Ft.  Wayne.     The  course  of  Llt- 

•ft.  Totten,  Willets  Pomt,N.  Y.—C&pt  G.  H.  Mc-  tie  River  will  be  slightly  altered,  and  the  channel  la 

Manus,  Q.  M.,  U.  S.  A  ,  writes  that  the  contract  for  p,aces  will  be  widened  and  broadened, 
extending  the   sea  wail   at   Ft.   Totten     (bids  opened 

i"'^^o^3^  5?^  5^^?  awarded  to  Robt.  L.  Christie,  103  Tipton,  /nd.— Bids   are   wanted   July   11    for    con- 

E.  125th  St.,  N.  Y.  City,  for  $24,375.  structing  ditch  No.  303,  In  all  about  4,100  ft.     A.  W. 

•Ft.    Caswell,    N.    C— Lieut     Philip     Yost,     A.   A.  ^°"'   ^°'    ^^"' 

?■  '^'■•/,!T.J"*^  "'^^  't'*''  '^°?E1*1'  '"?  constructing  roads  Auburn,  /nd.— It  Is  stated  that  plans  are  now  ready 

here   (bids  opened  June  16)    has  been  awarded  to  A.  for   the   construction    of  a   large    ditch    In    De   Kalb 

J.  Robbins,  of  Southport,  N.  C,  for  $7,882.  County.     H.  D.  Boozer,  Auditor ;  C.  P.  Hammon,  Engr. 

Ft.  Fremont,  S.  C. — -Bids  are  wanted  July   19  for  »       .      «,.      r         •>,.>        ..11,            •     .>   t  1     »  i,- 

Installing   electric   wiring    system   in    administration  ,^^0*'"^  9",V'  ^o— B'^f  w'll  be  received  July  2  by 

building.     Address  Quartermaster.  the  Bd.    of   Comrs.    of   Bossier   Levee   Dlst.   for    con- 

structing   the   following    levees :     Rough    and    Ready 

Memphis,  Ten».— Bids  are  wanted  July  8  for  about  leVee,    approximately    60,000    cu.    yds.,     and     Scoplnl 

380,000   cu.   ft.   of  levee  enlargement  work   In   White  levee,   approximately   80,000   cu.    yds.,   in   the   Parish 

River  Levee  Dlst.     Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Bossier.     T.  N.  Braden,  Secy.,  Curtis. 

^°^'^^'  Haverhill,  Moss.— The   Standard   Oil  Co.   will  erect 

Ft.   Ringgold,   Tex. — Bids   are  wanted   July   15   for  storage   tanks,    making   Haverhill   a   distributing  sta- 

slnking  an  artesian  well  at  this  post.     John  L.  Clem,  tion. 
Ch.   Q.   M.,   San  Antonio. 

Baltimore,  Md. — Bids   will   be   received   July    1   by 

Ft.    Douglas,    Utah. — The    lowest     bid     opened    on  the   Bd.    of   Awards    for     reconstructing    quarantine 

June   15   by   Capt.   S.   V.   Ham,  Constr.   Q.   M.,   for  a  wharf.     Robt.  McLane,  Pres.     N.   H.   Hutton,  Harbor 

gymnasium  and  post  exchange,  was  submitted  by  A.  Engr. 
McDonald,   Salt  Lake  City,  for  $17,600. 

New  York,  N.  Y. — The  bids  opened  by  the  Dept.  of 

NP\A/    iNnil^TRlAI      PI  ANTS  Docks  and  Ferries  on  June  15  for  dredging  East  and 

IMfcW    ll>IUU«>l  KIAI.    KLANio.  Harlem    Rivers,    and    for    furnishing    and    delivering 

O.   P.   Shupe,   Mt.  Pleasant,  Pa.,  will   erect  a  200x  rip-rap   stone,   have   been   rejected;   also   for  furnlsh- 

50-ft.  shovel  factory  and  install  a  60-H.-P.  engine  and  ing  and   delivering  granite   stones   for   bulkhead   and 

a  lOO-H.-P.  boiler.  river    wall,    opened   June   16. 

H.    B.    Mllllgan,    President   of   the    Lake    Charles,  „  Jt^enancls'°LaV^%hr  f''t"'o'f'°fe?k°sTlp''' EksT'Riv?r- 

La..    Board    of   Trade,    writes    that   it    Is    expected    to  P"  h'*°knoTn  as  Pier  No    19    whfch  were  to  have  been 

S"p.ir'5;:f."?Sr»i  io^T^^.TofZ-iT  i  iS€£S^°^^"'""^  '^^^^^^^^^^ 

^w«-b^Tt  'Uirol^e'^I.Y/'S  '^i^  -°"-"  oo?J?.\f 'AoVToV-f^r^ni^hiy^an^/^dSlnn^^ 

The  Macdonald  &  Kiley  Co.,  Cincinnati,  O.,  Is  pre-  plies, 

paring  plans  for  a  5-story,  40xl50-ft.  brick  shoe  fac-  ^,    ,,      „,^        ,„   ^       ^    ,      .   .,  ,     „  ^_ 

torv.      An   electric   power   plant   of    about     125-H.-P.  Brooklyn,  N.   y.— Bids  will  be  received  July  8  by 

will  he  installed  J.    Edw.    Swanstrom,   Boro.    Pres..   for   dredging  Gow- 

wiii  oe  instauea.  ^^^^   ^^^^^    ^^  ^^  ^^    ^^^  .    ^^llabout   Canal,    11,- 

Wm.  Miller  &  Sons,  Rochester,  Pa.,  expect  to  erect  OOO  cu.  yds. ;  East  River,  foot  of  Division  Ave.,  2,000 

a  clay-working  plant  In  the   near  future,  but  details  cu.  yds.  ;   Newtown  Creek,  foot  of  Metropolitan  Ave., 

are  undecided.  2,000  cu.  yds. 

The   Greensville   Mfg.   Co.,   Emporia,   Va.,   has  been  -.       „     ,.    ^    ,. p,^    _■„  j^  received  Julv  2  by 

organized   with   a„eapltal   of  $5^000   to  ™ake  furni-  ^^^^^^^^'^-^^^^ 'com^rL'*%^r "fu'J^nishlng  and  e?ectiS 

ture  by  Hugh  C.  Risdon,  P.  O.  Box  111).  Wash  ngton,  brought  iron  picket  fences  and  three-rail  pipe  fences 

D.   C,    to   whom   correspondence    regarding   buildings  ,n  Hfmll  on  FVh  Park.     Wm.  R.  WIIIcox,  cBmn. 

and  equipment  should  be  addressed.  '"  namuLuu 

The  Sessions  Foundry  Co..  Porestvlile,  Conn.,  will  Albany.  N.  Y.—It  Is  stated  that  bids  will  be  re- 
erect  a  3-story,  50xl30-ft.  brick  building  and  a  1-  celved  until  July  1  by  Chas.  S.  Boyd  Sunt.  PJib.Wts^. 
story  building  of  the  same  dimensions.  No  power  Albany,  for  raising  and  completing  Battle  Island  dam 
plant  will  be  required.  on   Oswego   River. 

marked  thus  give  the  names  of  parties  awarded  contracts. 
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*Bmfah>.  X.  T. — The  Buffalo  Dredging  Co.  has  se- 
cured Che  coDCract  (or  building  tbf  canal  and  slip  to  be 
eooatructed  by  tbe  Buffalo  &  Susquehanna  Iron  Co.,  the 
Bnffalo  &  Susquehanna  Ky.  Co.  and  the  Pennsylvania 
B.  K.  The  canal  will  be  3.900  ft.  long,  200  ft.  wide 
and  23  ft.  Otep ;  contract  reported  to  amount  to  $1,- 
000,000. 

'Chatlanooua,  Tenn. — J.  F.  Ferger  &  Bro.,  agents 
(or  Stone  Fort  Land  Co..  write  chat  E.  A.  Wilson,  of 
KnoxTille,  has  secured  the  contract  for  excavating 
about  30,000  cu.  yds.  (bids  opened  May  12)  for 
$21,000. 

St.  Tliomat,  Ont. — Bids  will  be  received  July  4  by 
S.  O.  Perry,  City  Treas.,  for  $24,950  local  improve- 
ment bonds ;  also  $8,000  park  bonds. 

*Jfoi<rFt-aJ.  Que. — The  Dominion  Bridge  Co.,  of  Mon- 
tr««l.  Is  stated  to  have  secured  the  contract  for  erect- 
ing the  steel  superstructure  of  St.  Dennis  St.  subway, 
tor  $13,850. 

BUSINESS  NOTES. 

The  Commercial  Electric  Co.,  Indianapolis,  Ind., 
has  removed  to  its  new  plant  at  21st  St.  and  North- 
western Ave.  The  capacity  of  the  present  plant  Is 
fully  tour  limes  that  of  the  old  plant,  but  the  rapid 
Increase  in  orders  makes  it  ne<-essary  to  further  ex- 
tend the  plant  as  soon  as  possible. 

Owing  to  a  large  Increase  in  business  during  the 
past  year,  the  Uraton  &  Knight  Mfg.  Co.,  Worcester, 
Maas.,  belt  maker.  Is  putting  up  a  li^ -story,  120x05- 
ft.  leach  house  and  a  5-8tory,  200x60-ft.  building, 
both  of  heavy  mill  construction. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
Ipg  among  recent  orders  :  Collins  Sugar  Co.,  Fort  Col- 
lins, Colo.,  three  self-olling  engines  of  725-11. -P.,  di- 
rect-connected to  Crocker-wheeler  generators ;  S.  W. 
Card  Mfg.  Co.,  Mansfleld,  .Mass.,  a  lOO-U.-P.  self-oll- 
Ing  engine  for  electrical  purposes. 

A  patent  has  Just  been  granted  to  Minneapolis  en- 
gineers for  maturing  Pordand  and  other  hydraulic 
cements.  The  process,  which  is  auxiliary  to  the  pres- 
ent method  of  manufacture.  Is  stated  to  be  inexpen- 
sive and  to  enable  the  maker  to  put  perfectly  ma- 
tured cement  direct  from  the  screens  Into  the  cars. 
The  process  is  the  Joint  Invention  of  H.  A.  Gerdes, 
Inspector  of  cements  for  the  city ;  F.  W.  Cappelen 
and  Elftman  &  Cull,  mining  engineers. 

The  York  Mfg.  Co..  York,  Pa.,  reports  the  receipt 
of  the  following  orders :  Arkansas  Cold  Storage  &  Ice 
Co.,  Fayettevllle,  Ark.,  two  40-ton  refrigerating  ma- 
chines and  a  15-ton  Ice-making  plant :  ESinKbam,  111., 
Cold  Storage  Ca,  a  30-ton  refrigerating  machine  and 
a  10-ton  Ice-making  plant;  High  Springs,  Kla.,  Elec- 
tric &  Ice  Mfg.  Co.,  10-ton  ice-making  plant ;  Weber 
&  Kiump.  Perryvllle,  Mo.,  10-ton  Ice-makinc  plant ; 
Sbepard   Co.,    Providence,   K.    I.,    10-ton     refrigerating 

[danf,  Affeld  &  Co.,  Snyder,  Okla.  T.,  23-ton  Ice-mak- 
ng  plant :  Uershey  Chocolate  Co.,  Derry  Church.  I'a., 
two  40-ton  refrigerating  plants :  Lorain  &  Elyrla  Ice 
&  Coal  Co.,  Lorain,  U.,  50-ton  Ice-making  plant ;  Com- 

fanla   de   Alumbrado   Electrlco,    San   Salvador,     West 
ndles,  5-toB  brine  plate  ice-making  plant ;  Ager-Cross 
Co.,  Bnenos  Aire,   1-ton  ice-making  plant 


PROPOSALS  OPEN. 

Bids  See  Ens. 

CI«M.  WATER  WOBKS.  Record. 

Jftn.  30.  Jersey  City,  X.  J Jun.  27 

Jun.  30.  Chicago.    Ill Jun.  27 

Jun.  30.   .South  Deerfleld,   Mass Jun.  27 

Jun.  3U.  Hanley  Falls,  Minn Jun.  20 

Jun.  30.  New   Bremen.    O Jun.  20 

JuL     1.  Fredericksburg,    la Jun.  27 

Jul.     I.Alexander    City,    Ala Jun.  20 

Jul.     1.  Richmond,     Va Jun.  20 

Jul     1.  Battle   Creek.    la Jun.  20 

Jul     1.  Pump,  etc.,  Sioux  City,  la Jun.  13 

Jul.     1.  West  Point,  Va May  23 

Jul.     2.  Chicago.    Ill Jun.  27 

JnL     6.  Perth  Amboy,  N.  J.,  Adv.  Jun.  27 Jun.  27 

JuL     6.  Stuart,  Neb Jun.  27 

Jul.     6.  Kiester,    Minn Jun.  27 

Jul.     6.  Sacramento,  Cal.,  Adv.  Jun.  13 Jun.  13 

Jul.     7.  Weiasport,  Pa..  Adv.  Jun.  27 Jun.  27 

Jul.     7.  Santa  Rosa,  CaJ Jun.  20 

Jul.     7.  Reading,  Pa^  Adv.  Jun.  6  to  20 Jun.    6 

JuL     8.  Alexandria  Bay,  X.  Y.,  Adv.  Jun.  27.. Jun.  27 

JuL     8.  Needham,    Mass.,    Adv.    Jun.  27 Jun.  27 

Jul.  10.  Exira,    la Jun.  20 

Jul.  10.  Sioux  City,  la..  Adv.  Jun.  13,  20 Jun.  20 

Jul.  11.  Sioux   Falls,   8.   D Jun.  27 

Jul.  13.  Yazoo    City,    Miss Jun.  20 

Jul.  15.  Great    Falls.    Mont Jun.  27 

Jul.  15.  Mt.  Airy.  N.  C Jun.  20 

Jul.  15.  Dallas,  Tex.,  Adv.  Jun.  20,  27 Jun.  20 

JuL  15.  San   Antonio,    Tex Jun.  20 

Jul.  15.  Irrlg.   Work,   Reno.    Nev Jun.  13 

Adv.  Jun.  13  to  27. 

Jul.  15.  BaUted.  UInn May  80 

Jol.    —  Weat  Manchester.  O May  80 

Aug.    8.  Washington.    D.    C Jun.  20 

Pickens,  Miss.   Jun.  20 

SEWEEAQB  AND  SEWAGE  DISPOSAL. 

Jun.  29.  Cincinnati,    O Jun.    6 

Jun.  30.  New  York,  N.  Y Jun.  20 

Jon.  —  Little    Rock,    Ark May  80 

Jan.  —  Ballard.  Wash May    9 

Jul.     1.   Hartford.    Conn Jun.  27 

Jul.     1.  New   York,  N.   Y Jun.  27 

Jul.     1.  Willlamsport,    Pa Jun.  27 

Jul.     1.  Geneva.    O May  30 

Jul.     2.  Port  Arthur,   Ont Jun.  27 

Jul.     2.  Newark,   X.  J.,  Adv.   Jun.  27 Jun.  27 

JdL     2.  Osbkoah,    Wis Jun.  27 

JnL     2.  Geneva,    O Jun.  20 

JuL     2.  Cleveland.   O Jun.  20 

JbI.     8.  Mlllvllle,  X.  J.,  Adv.  Jun.  27 Jun.  27 

Jul.     4.  Lnlontown,   Pa Jun.  27 

Jul.     e.  Falrmonnt,    Ind Jun.  27 

Jul.     6.  Johnstown,  N.  Y^  Adv.  Jun.  27 Jun.  20 

Jul.     6.  Devils  Lake,  N.  D Jun.  27 

JuL     7.  Summit.  .N.  J.,  Adv.  Jun.  20,  27 Jun.  20 

Jul.     7.  Harrison,    N.    J Jan.  27 

JuL     7.  Birmingham,    Ala Jun.  27 

Jnl.     8.   Emmetsburg.    la Jun  27 

Jul     8.  Alexandria  Bay.  X.  Y.,  Adv.  Jun.  27..  Jun.  27 

JnL  10.  North    Vernon,    Ind Jun  27 

JuL  13.  Bond    HUL   O Jun.  27 

Jnl.  13.  Yazoo  City,  Miss Jun.  20 

•Items 


Jul. 

IS. 

Jul. 

l.V 

Jul. 

20. 

Jun. 

30. 

Jun. 

30. 

Jun. 

;«). 

Jun. 

30. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul 

.  .1. 

Jul. 

1. 

JuL 

•> 

Jul. 

2. 

Jul. 

2 

Jul. 

3. 

Jul. 

4. 

Jul. 

«. 

Jul. 

6. 

Jul. 

«. 

Jnl. 

«. 

Jul. 

7. 

Jul. 

7. 

Jul. 

1. 

Jul. 

S. 

Jul. 

8. 

Jul. 

8. 

Jul. 

X. 

Jul. 

». 

Jul 

10. 

Jul. 

13. 

Jnl. 

13. 

Jul. 

15. 

Jnl. 

1.5. 

Jul. 

21. 

Jul. 

25. 

Jul. 

25. 

Jun. 

20. 

Jun. 

29. 

Jun. 

3(1. 

Jun. 

30. 

Jun. 

30. 

Jun. 

30. 

Jun. 

— 

Jul. 

1. 

Jnl. 

1. 

Jul. 

1. 

Jnl. 

1. 

Jul. 

2. 

Jul. 

2. 

JuL 

2. 

Jul. 

•> 

Jul. 

2. 

Jul 

3. 

Jul. 

3. 

Jnl. 

«. 

Jul. 

(i. 

Jul. 

tt. 

Jul. 

(i. 

Jul. 

(i. 

Jul. 

H. 

Jul. 

H. 

Jnl. 

(i. 

Jul. 

H. 

Jul. 

H. 

Jul. 

«. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

9. 

Jul. 

9. 

Jul. 

». 

Jul. 

10. 

Jnl. 

10. 

Jul. 

13. 

Jul. 

13. 

Jul. 

14. 

Jul. 

1."). 

Jul. 

in. 

Jnl. 

1.5. 

Jul. 

20. 

Jul. 

Jul. 

«. 

Jul. 

7. 

Jul. 

10. 

Jul. 

10. 

Jul. 

13. 

Jul. 

14. 

Jul. 

14. 

Jul. 

1.5. 

Sep. 

1. 

Jun. 

.29. 

Jun. 

.30. 

Jun. 

.30. 

Jul. 

]. 

Jul. 

1. 

Jul. 

«. 

Jul. 

»i. 

Jul. 

H. 

Jul. 

7. 

Jul. 

7. 

Jnl. 

7. 

Jul. 

8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

9. 

Jul. 

9. 

Jul. 

10. 

Jul. 

11. 

Jul. 

11. 

Jul. 

13. 

Jnl. 

14. 

Jul. 

1.5. 

Jul. 

1.5. 

Jul. 

15 

Jul. 

1«. 

marked 

Wabash.    Ind Jun.  13 

Ashland,    Wis.    — Jun.  27 

Atlanta.  Ga.,  Adv.,  Jun.  13  to  27 Jun.  13 

BRIDGES. 

Winnipeg,    .Man Jun.  27 

Newark.  X.  J.,  Adv.  Jun.  20,  27 Jun.  20 

Sioux   City,    la Jun.  27 

PIkevllle.  Ky Jun.  13 

Waupaca,   Wis Jun.  27 

New    York,    X.    Y Jun.  27 

Cleveland,    O Jun.  13 

Hartford,  Conn.,  Adv.  Jun.  13 Jun.  13 

Ottawa,   O Jun.    6 

Boston.     Mass Jun.  27 

Duluth,  Minn Jun.  20 

New  York,  N.  Y Jun.  20 

Deerfleld,    Mich Jun.  20 

North    Easthope,    Ont Jun.  2 1 

Westshoals,    Ind Jun.  2 1 

Newport,    Ind Jun.  27 

Montesana,   Wash Jun.  27 

Natchez,    Miss Jun.  20 

San  Jose,  Cal Jun.  27 

Stockton,  Cal Jun.  27 

Anderson,   Ind Jun.  20 

San  Rafael,   Cal Jun.  27 

Madison,   Ind Jun.  27 

Vale.   Ore Jun.  20 

McKeesport,    Pa Jun.  20 

Kockvllfe,   Ind Jun.  27 

Castlewood.   S.    D May    2 

Falrmount,    Minn Jun.  27 

ChllUcothe,  O Jun.  27 

Olympla,   \vash Jun.  27 

Bluffton.    Ind Jun.  27 

Mlsbawaka,    Ind Jun.  27 

Washington,  D.  C,  Adv.  Jun.  20,  27.. Jun.  13 
Cincinnati,  O Jun.  27 

PAVING  AND  ROADMAKING. 

Paterson,  N.  J Jun.  20 

Cincinnati,  O Jun.    6 

Newburgh,    N.    Y Jun.  27 

New   York,   N.   Y Jun.  30 

Davenport,    la Jun.  27 

Three  Rivers,  Mich.,  Adv.  Jun.  20 Jun.  20 

Charlevoix.  Mich May  30 

Chicago,    111 Jun.  27 

New    York,    N.    Y Jun.  27 

New    Brunswick,    N.    J Jun.  20 

Cleveland.   O Jun.    6 

New  York,  N.  Y Jun.  27 

Buffalo,   N.    Y Jun.  27 

Bowling  Green,   O Jun.  20 

Oshkosh,    Wis Jun.  13 

Roanoke,    Va Jun.  13 

Washington,  D.  C.    (2   Prop.) Jun.  27 

Adv.  Jun.  27. 

Rensselaer,   N.    Y Jun.  20 

Michigan  City,   Ind Jun.  20 

English,    Ind Jun.  27 

Inmanapolls,    Ind Jun.  27 

Kalamazoo,  Mich.,   Adv.   Jun.   27 Jun.  27 

Canonsburg,  Pa.,  Adv.  Jun.  27 Jun.  27 

New    Albany,    Ind Jun.  27 

Webster  Groves,    Mo Jun.  27 

Menominee,  Mich.,  Adv.  Jun.  20,  27..  Jun.  20 

Warrensburg,    Mo Jun.  27 

Columbus.    Ind Jun.  20 

Niagara  Falls,  Ont.,  Adv.  Jun.  13.... Jun.  13 

New  York,  N.  Y Jun.  27 

Wilmington,  Del Jun.  27 

South  Bend,  Ind Jun.  27 

Portsmouth,  O Jun.  20 

Paoll.  Ind Jun.  20 

Alexandria,   La Jun.  20 

Versailles,    Ind Jun.  13 

Verona,    Pa Jun.  27 

Providence,    R.    I Jun.  27 

Cleveland,    O Jun.  20 

Delphi,    Ind Jun.  27 

Bryan,    O Jun.  20 

Cleveland,    O Jun.  20 

Lorain.  O Jun.  20 

Rensselaer,  Ind Jun.  13 

Ashland,    Wis Jun.  27 

Wabash,    Ind Jun.. 13 

Dayton.    O Jun.  20 

Ashland.  Wis Jun.  27 

Kane,   I'a.,  Adv.  Jun.  20,   27 Jun.  20 

Columbus,    Ind Jun.  27 

Houston,    Tex Jun.  27 

Jacksonville,    III Jun.  27 

POWER,  GAS  AND  ELECTRICITY. 

Salem,    Ore Jun.    6 

MlSllnburg,    Pa Jun.  13 

Anderson,    Ind Jun.  27 

Winder,    Ga Jun.  13 

Yazoo   City.    Miss Jun.  20 

Toronto.  (Jnt..  Adv.  Jun.  13  to  27 Jun.  13 

Independence,    Wis Jun.  27 

Mt.  Airy,  N.  C Jun.  20 

Corona,  Cal May  16 

Ozark.    Ala Jul.  27 

Horseheads,    N.    Y Jun.  13 

GOVERNMENT  WORK. 

West  Point,  N.  Y Jun.  20 

Philadelphia.  Pa May  16 

Adv.  May  16,  23,  Jun.  13. 

New  Orleans,  La May    9 

Adv.    May  9,  16,  Jun.   20,  27. 

Memphis.  Tenn.,  Adv.  Jun.  6,  13 Jun.    6 

New  Orleans.   La Jun.    6 

Norwich,    Conn Jun.  13 

Bcnlcla.    Cal Jun.  13 

Watervllet.   N.   Y Jun.  13 

Washington,  D.  C,  Adv.  Jun.  20,  27.. Jun.  20 

Johnson   City,  Tenn Jun.  13 

Adv.    Jun.    13   to  27. 

Vancouver    Barracks,     Wash Jun.  20 

Memphis,   Tenn Jun.  27 

Jefferson    Barracks,    Mo Jun.  20 

Waco.    Tex Jun.  13 

Ft.  McPhcrson,  Ga.,  Adv.  Jun.l3  to  27.  Jun.  13 

Ft.  D.   A.    Russell,   Wyo Jun.  13 

New  York,  N.  Y..  Adv.  Jun.  13  to  27.  .Jun.  13 

Ft.  Mltchlc,  N.  Y Jun.  20 

Ft.    Stevens,    Ore Jun.  20 

Wilmington,  Del.,  Adv.  Jun.  20  to  27.  Jun.  20 

Winston,  N.  ('...  Adv.  Jun.  13,  20 Jun.  13 

Ft.   Des  .Moines,    la..  Adv.  Jun.  20,  27.  .Jun.  20 

Ft.    Ringgold.   Tex Jun.  27 

Ft.  Bradford,  R.  I Jun.  13 

Norfolk.    Va..   Jun.    20,   27 Jun.  20 

thus  give  the  names  of  parties  awarded 
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Jul. 

27. 

Sep. 
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Jun. 

29. 

Jun. 

29. 
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.29. 

Jun. 
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Jun. 
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Jun. 

30. 

Jun. 

80. 

Jun. 

30. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

1. 

Jul. 

2. 

Jul. 

*> 

Jul. 

2. 

Jul. 

3. 

Jul. 

6. 

Jul. 

5. 

Jul. 

5. 

Jul. 

6. 

Jul. 

H. 

Jul. 

«. 

Jul. 

«. 

Jul. 

6. 

Jul. 

6. 
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6. 
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6. 

Jul. 

H. 
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6. 
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6. 
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«. 
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7. 
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7. 

Jul. 

7. 
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8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

8. 

Jul. 

9. 

Jul. 

11. 

Jul. 

12. 

Jul. 

13. 

Jul. 

13. 

Jul. 
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Jnl. 
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Jul. 
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Jul. 

14. 

Jul. 

14. 

Jul. 

15. 

Jul. 

15. 

Jul. 
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Jul. 

15 

Jul. 

15. 

Jul. 
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Jul. 

15. 
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16. 

Jul. 

21. 
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Jul. 



Aug 

.12. 

Jun 

.29. 

Jun. 

30. 

Jun. 

30. 

Jul. 

1. 

Jul. 

1. 

Jul. 

•^ 

Jul. 

2. 

Jul. 

6. 

Jul. 

6. 

Jul. 

(i. 

Jul. 

7. 

Jul. 

7. 

Jul. 

7. 

Jul. 

8. 

Jul. 

8. 

Jul. 

11. 

Jul. 

14. 

Jul. 

14. 

Jul. 

21. 

Jul. 

, . 

Jul. 

, 

Dec. 

15. 

May 

2. 

•* 

contracts, 

Waterbury,    Conn Jun.  20 

Ashtabula,   O.,  Adv.   Jun.   20,   27 Jun.  20 

Ft.    Douglas,    Utah Jun.  13 

Detroit,   Mich.,  Adv.  Jun.   20,   27 Jun.  20 

Philadelphia,  Pa..  Adv.  Jun.  20,  27 Jun.  20 

Ft.    Fremont,,    S.   C Jun.  27 

Ft.    McKlnley,    Me.,   Adv.   Jun.   27 Jun.  27 

National    Military   Home,    Kan Jun.  13 

Charleston,   S.  C,  Adv.  Jun.   27 Jun.  27 

Ft.  MIchie,  N.   Y.,  Adv.  Jun.  27 Jun.  27 

Grand  Rapids,   Mich.,  Adv.  Jun.  27. ..  .Jun.  27 

ROBSf ork,    Idaho    Jun.  20 

Detroit,  Mich.,  Adv.  Jun.  27 Jun.  27 

Los  Angeles,   Cal.,  Adv.  Jun.   27 Jun.  27 

Norfolk.    Va Jun.  13 

CenterviUe,    la Jun.  27 

Providence,  R.   I May  30 

BUILDINGS. 

School,   Pittsburg,   Pa Jun.  20 

School,  Trladelphla,  W.  Va Jun.  20 

School,   New  Brighton,  N.   Y Jun.  20 

School,  Long  Island   City,  N.  Y Jun.  20 

School,   New    York,    X.    Y Jun.  20 

School,    Brooklyn,    N.    Y Jun.  29 

Bank.    Atlanta     Ga Jun.  20 

School,  Glenvllle,  O Jun.    6 

School,    Boston,    Mass Jun.  27 

Engine  house.  New  Bedford,  Mass Jun.  27 

Library,   Wilmington,  O Jun.  20 

School,    Mansfleld,    O Jun.  13 

School,  Plalnvlew,  Minn Jun.    6 

Library.    Bayfleld,    Wis Jun.  27 

Hospital,    West   Ro.\bury,    Mass Jun.  27 

School,  Topeka.   Kan Jun.  27 

Library,  Binghamton,  N.  Y Jun.  27 

Hospital,   Utica,    N.    Y Jun.  20 

Jail.   Waco,   Tex Jun.  20 

Church,    Emmetsburgh,    Md Jun.  20 

School,  Center   Point,   la Jun.  20 

Library,  Cleveland,  O Jun.  20 

Library,    Perry,     la Jun.  20 

Court  house,  Brooklyn,  N.  Y Jun.  20 

Hospital,  Rochester,  N.  Y Jun.  IS 

Adv.  June  13,  20. 

Hospital.    Baybrook,   N.    Y Jun.  29 

Police  Station.  Newark,  N.  J Jun.  27 

Bus.  BIdg.,  Toledo,  O Jun.  13 

Library,  Binghamton,  N.  Y Jun.    6 

Adv.  Jun.  6  to  20. 

Court   house,  Boonviile.    Ind May  30 

Court   house,   Carnesvllle.   Ga May  SO 

Police  Station.  Norfolk.  Va Jun.  27. 

Hospital,    Yountvllle,    Cal Jun.  Mt 

School,    Springfield,    O ; Jun.  18 

School,   Buffalo,   N.   Y Jun.  27 

Court    house,    Sanger,   N.   D Jun.  27 

Flat,  Crawfordsvllle,  Ind Jun.  20 

Store,   Lebanon,    Ind Jun.  20 

Infirmary,    Battle   Creek,   Mich Jun.  27 

Court  house.  Port  Gibson,   Miss Jun.  27 

Court   house.    Stillwater.    Nev Jun.  27 

City    Hall,   Cincinnati,   O Jun.  27 

School,   Long  Island  City,   N.   Y Jun.  27 

Dormitory,  San  Bernardino,  Cal Jun.  27 

School,   Perry,    Ind Jun.  27 

Schools,  New  York,   N.  Y Jun.  27 

School,  Springfield,  Mass .Jun.  20 

School,  Youngstown,  O Jun.  20 

Engine  House,    Houston,   Tex Jun.  20' 

Admlnlstrat'n  BIdg.,  Farmlngton,  Mo.  Jun.  20 

Jail.    Warren,    Pa Jun.  27 

Library.  Lawrence.  Kan Jun.  27 

Pub.    BIdg..   Dedham,   Mass Jun.  27 

Asylum.    Little  Rock,   Ark Jun.  20 

Bank,  Moundsvllle,  W.  Va Jun.  20 

Jail.     Dillon,     Mont Jun.  27 

Armory,  New  York.  X.  Y Jun.  27 

Pavilion,  New  York,   N.  Y Jun.  2» 

County    House,    Marshall,    Mich Jun.  2^ 

Pub.   BIdg.,    Kingfisher,    (ikla.   Ter Jun.  2»' 

Jail.  Napoleon,  N.   D May    2 

School,    Oceanic,    N.    J Jun.  27 

School,   Wilmington,  O Jun.  29 

School,    Des    Moines,    la Jun.  27 

School,  Cleveland,  O Jun.  27 

Court   house.   Farmersville,   La Jun.  27 

Poorhouse,    North    Branch,    Minn Jun.  27 

Court   House.    La   Grange,  Ga May    9 

School,   Mansfield,   O Jun.  27 

School.   Rapid  City.    S.  D Jun.  27 

Pub.   BIdgs.,    Indianapolis.   Ind Jun.  20- 

Hospital.  New  York.   X.  Y Jun.  27 

Court  house.  Corunna.   Mich Jun.  27 

Hospital,    Xewberrv,    Mich Jun.  27 

Industrial  Home.  Delaware,  O Jun.  27 

College.    Ft.    Collins,    Colo Jun.  20- 

Court    house,    Booneville,    Ind Jun.  IS 

School  plans.  Washington.  D.  C Jun.  13 

Library.   West  Hoboken,   N.  J Jun.  27 

Reformatory.    Mansfleld,    O Jun.  27 

BIdgs.,  Wahpeton.  X.   D Jun.  27 

Sanitarium,  Hot  Springs,  S.  D Junfl  27 

Adv.  Jun.  27. 

Jail.    Jackson,    Mis.s Jun.    6 

Capitol.  BIdg..  Little  Rock,   Ark Jun.  27 

Canltol    Improv..    Lansing,    Mich Jun.  20' 

Adv.  Jun.  20,  27. 

MISCELLANEOUS. 

Ditch,  Jefferson,  la Jun.    6- 

Ditches,    Minnesota,    Minn Jun.  20 

Cement,  Reglna.  N.  W.  T Jun.  20 

Wharf,    Baltimore.    Md Jun.  27 

Dam.  Albany,  X.    Y Jun.  27 

Fences,   New   York,    X.    Y Jun.  27 

lycvees.    Bossier  Cltv,    La Jun.  27 

Ditch,  Charleston.  .Mo.,   .\(iv.   Jun.   20.  Jun.  20 

Breakwater.    EUensburg.    Wash Jun.  20 

St.  Sweeper.  Great  Falls,  Mont Jun.  20 

Piles.  New  York.   N.   Y .Tun.  27 

El.   Ry.,   San   Jose.    Cal Jun.  13 

Tjinnel.  Boston.  Mass Jun.  20- 

Adv.   Jun.    20,   27. 

Dredging.    Brooklyn,   N.    Y Jtin.  27 

River    Work.    Lorain,    O Jun.  20 

Ditch,  Tipton.  Ind Jiin.  27 

Steel    shed,   New   Orleans,   La Jun.  20 

Adv.   Jun.    20.   27. 

St.   Ry.  franchise,  Monterey,   Cal Jun.  20 

El.    Ry.,    Covlna.    Cal Jun.  20- 

Levee,  West  Memphis.  Ark Jun.    6 

Removal  of  earth.  Camden.  N.  J May  30 

R.  R.  work,  Santiago  De  Chill,  Chili.. Jun.  13 

Ry.    Work,    Ravenna,    O. Jun.  20' 

R.   R.  Work.  Cane  Breton,  X.  S Jun.  27 

'04.  R.  R..  Oodnadatta,  So.  Australia.  .Feb.  21 
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